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Chapter 1 1 

Introduction 2 

1.6 Intended Uses of this EIR/EIS and Agency Roles 3 

and Responsibilities 4 

This document is a joint EIR/EIS prepared in compliance with the requirements of CEQA and NEPA. 5 

Before the selection and approval of one of the BDCP alternatives considered in this EIR/EIS, the 6 

lead agencies must comply with the necessary state and federal environmental review 7 

requirements. This document is intended to provide sufficient CEQA and NEPA support for approval 8 

of the proposed BDCP and to inform permit decisions for the issuance of the proposed ITPs/NCCP 9 

permit. The EIR/EIS is thus intended to provide complete “project level” analysis for actions by 10 

USFWS and NMFS permitting the BDCP under the ESA, and for action by CDFW approving the BDCP 11 

as an NCCP under the NCCPA. With respect to particular components of the BDCP that must be 12 

implemented separately through individualized permit actions or other discretionary decisions, the 13 

EIR/EIS provides a mixture of project- and program-level components. Specifically, the EIR/EIS is 14 

intended to provide project-level assessment of the potential effects of modified and/or new 15 

conveyance facilities (CM1), including project-specific mitigation, and SWP water supply contract 16 

amendments and/or funding agreements (described further in Chapter 3, Description of Alternatives, 17 

Section 3.8). In assessing environmental effects associated with CM1, the EIR/EIS also refers to 18 

environmental commitments, BDCP conservation measures, and BDCP avoidance and minimization 19 

measures (AMMs) that are intended to reduce, avoid, or minimize these effects. For CM2 through 20 

CM21, in contrast, the EIR/EIS provides program-level or programmatic review. Thus, additional 21 

site-specific environmental compliance documents will likely be required for implementation of 22 

some conservation measures (including, for example, wetland permitting actions by the Corps of 23 

Engineers). Additional information and/or documentation may be necessary during consideration of 24 

related permit application and decision-making processes. 25 

CEQA (Public Resources Code 21000 et seq.) requires preparation of an EIR when there is 26 

substantial evidence in light of the whole record that an agency action, such as approval and 27 

implementation of the BDCP, may have a significant impact on the environment. An EIR is a 28 

document disclosing and analyzing the potential environmental impacts of a project and discussing 29 

ways to mitigate or avoid the significant effects. Pursuant to Section 15126.6(a) of the State CEQA 30 

Guidelines, an EIR must describe a range of reasonable alternatives that would feasibly attain all or 31 

most of the basic project objectives but would avoid or substantially lessen any of the significant 32 

impacts of the project, and it must evaluate the comparative merits of the alternatives. Under CEQA, 33 

a program EIR may be prepared on a series of actions that can be characterized as one large project, 34 

such as for an NCCP (State CEQA Guidelines Section 15168). A program EIR generally establishes a 35 

framework for subsequent tiered or project-level environmental documents that are prepared in 36 

accordance with a program. It is meant to provide a basis for evaluating environmental effects and 37 

supporting a reasoned choice among alternatives when site-specific data may not yet be available. 38 

The degree of specificity in a program EIR’s impact analysis need only be as detailed as the 39 

description of the elements in the program (State CEQA Guidelines Section 15146). A project EIR, in 40 

contrast, “examines the environmental impacts of a specific development project,” so that, once the 41 

EIR is certified, no further CEQA analysis is required prior to construction. Nothing in CEQA 42 
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prohibits a single EIR from containing both program and project elements. In fact, documents taking 1 

such an approach are common in California. 2 

Similarly, under NEPA (42 U.S. Code (USC) 4321) and the Council on Environmental Quality’s 3 

regulations for implementing NEPA (40 CFR 1500-1508), federal agencies are required to prepare 4 

an EIS for major federal actions significantly affecting the quality of the human environment. “The 5 

EIS must rigorously explore and objectively evaluate (CEQ 40 questions) the environmental effects 6 

of an action, including a range of reasonable alternatives, and identify mitigation measures to 7 

minimize adverse effects for the range of impacts of the proposal when they propose to carry out, 8 

approve, or fund a project that may have a significant effect on the environment. [T]o ensure 9 

environmental effects of a proposed action are fairly assessed, the probability of the mitigation 10 

measures being implemented must also be discussed and the EIS and Record of Decision should 11 

indicate the likelihood that such measures will be adopted or enforced, and when they might be 12 

available (40 CFR 1502.16[h] and 1505.2).” A programmatic EIS under CEQ regulations for 13 

implementing NEPA (40 CFR 1500.4(i), 1502.4(b) and (c), 1502.20) may be prepared to analyze 14 

broad-scope actions that are similar in terms of timing, geography, or other characteristics. 15 

Subsequent analysis of more specific proposals is generally required under NEPA, and information 16 

from a programmatic EIS can be referenced (tiered) in the subsequent NEPA document to reduce 17 

redundancy. Like EIRs, however, a single EIS can contain both programmatic and site-specific 18 

(project-level) elements. 19 

Under both CEQA and NEPA, a combined joint document may be prepared to meet the requirements 20 

of both CEQA and NEPA. As explained above, the joint EIR/EIS intends to provide a combination of 21 

project-level and program-level analyses for individual elements of the BDCP, which in total is 22 

intended to provide a sufficient level of detail to comply with NEPA and allow USFWS and NMFS to 23 

make an informed decision on their action of considering issuance of an incidental take permit 24 

under Section 10 of the ESA. Similarly this document is intended to provide sufficient level of detail 25 

to comply with CEQA to allow for approval of the BDCP as an NCCP by CDFW under the NCCPA. 26 

Design information for CM1, which consists of water conveyance facilities and existing facility 27 

operational changes, is available at a project level; accordingly, this EIR/EIS analyzes the potential 28 

environmental effects of this conservation measure at the project level of detail, and is meant to 29 

provide the CEQA and NEPA lead agencies with sufficient information to make a decision on 30 

whether to permit and/or carry out the water supply conveyance and operational changes to move 31 

fresh water through and/or around the Delta (CM1) after the BDCP EIR/EIS has been completed 32 

(and subject to the approval of related permits). Although the EIR/EIS is intended to provide 33 

sufficient NEPA coverage for ESA permitting actions by the USFWS and NMFS, the Corps of 34 

Engineers, in considering whether to grant “fill permits” under the Clean Water Act, may require 35 

additional analyses for NEPA and other permitting necessary for the component pieces of CM1 that 36 

affect federally protected wetlands. 37 

Because of the sheer size of the land area affected by CM1, the Lead Agencies have used a mix of 38 

different methods to ensure adequate project-level analysis for that conservation measure. For 39 

example, in addition to narrative text describing both existing environmental conditions and the 40 

extent of anticipated environmental effects, graphics in the Mapbook Volume accompanying this 41 

EIR/EIS visually depict the footprints of proposed physical facilities and disturbance areas. These 42 

footprint areas are sometimes oversized to some degree in order to conservatively depict probable 43 

areas of impact. Readers should assume that, unless otherwise stated, the full areas beneath the 44 

depicted footprints will be subject to surface impacts, even though the real physical impacts, if and 45 
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when they occur, may sometimes be more limited. Within the footprint areas associated with future 1 

physical facilities and the areas that will be disturbed during construction, temporary physical 2 

structures such as concrete batch plants, tunnel segment storage areas, and staging areas could be 3 

located, depending on the sensitivity of surrounding areas. The potential impacts of such temporary 4 

structures and uses on such potentially sensitive adjoining areas would be minimized or eliminated 5 

through the use of avoidance and minimization measures, environmental commitments, or 6 

mitigation measures. These means of reducing effects are described throughout this document. 7 

Design information for CM2–CM21, which includes restoration and conservation strategies for 8 

aquatic and terrestrial habitat and other stressor reduction measures, is currently at a conceptual 9 

level. Accordingly, although this EIR/EIS is intended to provide the full CEQA and NEPA analysis 10 

needed for the issuance of take permits for the BDCP, this EIR/EIS provides only programmatic level 11 

analysis of these conservation measures, describing what environmental effects may occur in this 12 

future phase of the BDCP. Consequently, although USFWS, NMFS, and CDFW may approve and issue 13 

permits under the BDCP based on this EIR/EIS, other authorizations by agencies subject to NEPA 14 

and CEQA necessary to implement CM2–CM21 may not be obtained until a later date, when more 15 

detailed design information is available. At this later time, it will be determined whether more 16 

focused, project-level environmental review is required. Additionally, the USFWS and NMFS would 17 

determine whether to issue 50-year ITPs under ESA Section 10(a)(1)(B) for the incidental take of 18 

species covered under the BDCP related to the construction, operation, and maintenance associated 19 

with water conveyance, ecosystem restoration, and other activities as described in the BDCP. 20 

With this project/program approach to preparing the BDCP EIR/EIS, this document intends to 21 

provide the NEPA/CEQA compliance necessary for approval of the entire BDCP (including both 22 

project and program elements), subject to and other pertinent laws and policies, and related permit 23 

approval processes. Accordingly, although this EIR/EIS is intended to provide the full CEQA and 24 

NEPA review necessary for approval of and issuance of take permits under the BDCP as an 25 

HCP/NCCP, this EIR/EIS provides only programmatic level analysis for CM2-21. The following 26 

sections describe the relevant review, approval, and consultation requirements necessary to 27 

implement the BDCP. 28 

1.6.2 Use of this EIR/EIS by Other Entities 29 

Table 1-2. Summary of Agencies and Review, Approval, or Other Responsibilities, in Addition to Those 30 

under CEQA and NEPA 31 

Agency Permit, Decision, Approval, or Other Actiona 

Federal 

Bureau of Reclamation 
(NEPA lead agency) 

ESA Section 7 consultation  
Federal Water Project Recreation Act (16 USC 460(L) 12-21) 
Section 106 of the National Historic Preservation Act 
Fish and Wildlife Coordination Act, 16 USC 661-667e (applies to restoration 
activities and not water operations) 

Archaeological Resource Protection Act 

Indian Trust Assets 

Central Valley Project Improvement Act 
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Agency Permit, Decision, Approval, or Other Actiona 

U.S. Fish and Wildlife Service 
(NEPA lead agency) 

All provisions of the Endangered Species Act, including: 

 Biological Opinion (Section 7 of ESA) 

 Incidental Take Permit (Section 10 [a][1][B] of ESA) 

Section 106 of the National Historic Preservation Act  

Fish and Wildlife Coordination Act, 16 USC 661-667e 

Migratory Bird Treaty Act 

EO 13186 Migratory Birds 

EO 13112 Invasive Species 

Central Valley Project Improvement Act 

National Marine Fisheries Service 
(NEPA lead agency) 

All provisions of the Endangered Species Act, including: 

 Biological Opinion (Section 7 of ESA) 

 Incidental take permit (Section 10 [a][1][B] of ESA) 

Essential Fish Habitat under Magnuson-Stevens Fisheries Conservation and 
Management Act 

Fish and Wildlife Coordination Act, 16 USC 661-667e 

U.S. Army Corps of Engineers 
(NEPA cooperating agency) 

Clean Water Act Section 404 

Rivers and Harbors Act Section 10  
Rivers and Harbors Act Section 14, 33 USC 408 
Federal Water Project Recreation Act 16 USC 460(L) 12-21 
Flood Control Act (Public Law 78-534 Stat. 890) 
Protection of Wetlands (EO 11990)  

Fish and Wildlife Coordination Act, 16 USC 661-667e 

U.S. Coast Guard Rivers and Harbors Act Section 9 Bridge Permits 
Construction in Navigable Waters 
Navigational Aids – Private Aids to Navigation (PATON) 

U.S. Environmental Protection 
Agency 
(NEPA cooperating agency) 

Clean Water Act Section 404 oversight 

Natural Resources Conservation 
Service 

Farmland Protection Policy Act 

State 

California Department of Boating 
and Waterways 
(potentialb CEQA responsible 
agency) 

Coordination on construction and placement of gates, signage, and use of 
gates 

California Department of Fish and 
Wildlife 
(CEQA responsible agency, trustee 
agency) 

CA Fish & Game Code Section 5650 – water pollution 
CA Fish & Game Code Section 1790 – wetlands 
CA Fish & Game Code Section 3503 – Nests and Eggs 

Fish and Wildlife Coordination Act (FWCA), 16 USC 661-667e 

Instream Flow – CA Public Resources Code Section 10000 et seq. 

 
Migratory Birds, CA Fish & Game Code Section 3513 
NCCP Findings and Approval, CA Fish & Game Code Sections 2800 et seq. 
Raptors, CA Fish & Game Code Section 3503.5 
Streambed Alteration Master Agreement (CDFG Section 1602) 

Scientific Collection permits under Fish and Game Code Section 1002 and 
California Code of Regulations Title 14 Sections 650 and 670.7 (Plan 
implementation) 

State wildlife areas Encroachment Permit 
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Agency Permit, Decision, Approval, or Other Actiona 

California Department of Parks and 
Recreation 
(potential CEQA responsible 
agency, trustee agency) 

Encroachment Permit  

California Department of Public 
Health 
(potential CEQA responsible 
agency) 

State Drinking Water Program 
Water Supply Permits for Operations of Public Drinking Water Systems 

California Department of 
Transportation 
(CEQA responsible agency) 

Encroachment Permit for realignment of State Route 160 

California Department of Water 
Resources 
(CEQA lead agency) 

CA Water Code Sections 11100 et. Seq. (Central Valley Project Act) 

CA Water Code Sections 12930 et. Seq. (California Resources Development 
Bond Act);  

CA Water Code 11451 (Control of Project). 

Approval of SWP water supply contract amendment and funding agreements 

California Public Utilities 
Commission (CEQA responsible 
agency) 

Approval of new power contracts 

Central Valley Flood Protection 
Board 
(potential CEQA responsible 
agency) 

Issuance of an encroachment permit under California Code of Regulations, 
Title 23 

Central Valley Regional Water 
Quality Control Board 
(potential CEQA responsible 
agency) 

Discharges Associated with Construction Activity (33 USC 1342) 
Regional General Permits 
Basin Plan Amendment (33 USC 13240) 
Waste Discharge Requirements for Dredging Projects or Fill-Related Activities 

Delta Stewardship Council 
(CEQA responsible agency) 

Determining, on appeal, whether the BDCP meets statutory criteria in the 
Delta Reform Act for inclusion in the Delta Plan 

Division of Safety of Dams 
(potential CEQA responsible 
agency) 

California Code of Regulations Title 23, Section 310 

Regional Air Pollution Control 
Districts, California Air Resources 
Board (potential CEQA responsible 
agencies) 

Permit to Operate an Internal Combustion Engine 
Stationary Source Permit 
Use of Portable Equipment During Construction 
Clean Air Act 

San Francisco Bay Area 
Conservation and Development 
Commission (potential CEQA 
responsible agency) 

California Coastal Act/McAteer-Petris Act 

San Francisco Bay Regional Water 
Quality Control Board 
(potential CEQA responsible 
agency) 

Basin Plan 
National Pollutant Discharge Elimination System (316(b) Permit) 
Stormwater Permit 
Waste Discharge Requirements for Dredging Projects or Fill-Related Activities 

State Lands Commission 
(trustee agency) 

Lease involving granted tide and submerged lands 
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Agency Permit, Decision, Approval, or Other Actiona 

State Water Resources Control 
Board  
(CEQA responsible agency) 

Changes to Bay-Delta Water Quality Control Plan and Implementation 
(through Water Rights and other measures) 
Clean Water Act Section 402 National Pollutant Discharge Elimination System 
Permit Compliance 
General Certification Order for Dredging for Restoration Projects 
Groundwater Quality Monitoring Act, Water Code Sec 10780-10782.3 
NPDES Construction Stormwater General Permit 
Petitions for Extension of Time for Existing Water Right Permits 
Porter-Cologne Act, California Water Code Sec 13000 et seq. 
Section 401 Water Quality Certification 
Surface Water Rights, California Code of Regulations Section 303 
State Water Board Decision 1641 (Water Quality) 
Water Quality Control Plan for San Francisco Bay/Sacramento-San Joaquin 
Delta Estuary  
Water Quality Order 99-08-DWQ: General Permit for Storm Water Discharges 
Associated with Construction Activity (33 USC 1342) 
Water Right Change Petitions  
Water Right for Long-term Transfer Petitions 
Basin Plan Amendment (33 USC 13240) 

State Historic Preservation Officer 
(potential CEQA responsible 
agency) 

Consultation under National Historic Preservation Act, Section 106  

California Public Utilities 
Commission 

Right of way 

Local and Other  

State and Federal Contractors 
Water Agency 
(NEPA cooperating agency) 

Joint Powers Authority created for purposes of pursuing BDCP research and 
study 

Contra Costa County 
(NEPA cooperating agency) 

Floodplain development regulations (required by National Flood Insurance 
Program) 
Williamson Act cancellations 
Surface Mining and Reclamation Act (SMARA) 

Sacramento County 
(NEPA cooperating agency) 

Floodplain development regulations (required by National Flood Insurance 
Program)  
Williamson Act cancellations 
Surface Mining and Reclamation Act (SMARA) 

Solano County 
(NEPA cooperating agency) 

Floodplain development regulations (required by National Flood Insurance 
Program) 
Williamson Act cancellations 
Surface Mining and Reclamation Act (SMARA) 

Yolo County (NEPA cooperating 
agency) 

Floodplain development regulations (required by National Flood Insurance 
Program)  
Williamson Act cancellations 
Surface Mining and Reclamation Act (SMARA) 

Reclamation District 999 (NEPA 
cooperating agency) 

Easement/Right of way 

Reclamation District 150 (NEPA 
cooperating agency) 

Easement/Right of way 

Reclamation District 551 (NEPA 
cooperating agency) 

Easement/Right of way 

Reclamation District 3 (NEPA 
cooperating agency) 

Easement/Right of way 
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Agency Permit, Decision, Approval, or Other Actiona 

North Delta Water Agency (NEPA 
cooperating agency) 

 

Sacramento Municipal Utility 
District (CEQA responsible agency) 

Approval of connection and service request 

Western Area Power 
Administration (NEPA cooperating 
agency) 

Approval of connection and service request 

Individual SWP contractors 

Alameda County Flood Control and 
Water Conservation District, Zone 7 
(potential CEQA responsible 
agency) 

Possible actions related to the BDCP 

Santa Clara Valley Water District 
(potential CEQA responsible 
agency) 

Possible actions related to the BDCP 

Kern County Water Agency 
(potential CEQA responsible 
agency) 

Possible actions related to the BDCP 

Metropolitan Water District of 
Southern California (potential 
CEQA responsible agency) 

Possible actions related to the BDCP 

Individual CVP contractorsc 

San Luis & Delta-Mendota Water 
Authority (potential CEQA 
responsible agency) 

Possible actions related to the BDCP 

The Westlands Water District 
(potential CEQA responsible 
agency) 

Possible actions related to the BDCP 

a This list is not all inclusive and the agencies may use the EIR/EIS for other requirements not identified in this 1 
table. 2 

b The term potential is used in this table generally. Whether particular entities are responsible agencies will be 3 
determined when a final BDCP is approved. 4 

c To be determined when financing agreements are identified. 5 

 6 

1.6.3.3 U.S. Bureau of Reclamation 7 

Reclamation will make decisions regarding operation of the CVP specific to the Delta. These would 8 

include decisions regarding operations of Jones Pumping Plant, Delta Cross Channel and other CVP 9 

facilities that would support implementation of coordinated operation of the CVP with the SWP. 10 

While DWR would be responsible for construction of water conveyance facilities, Reclamation may 11 

implement or fund all or a portion of any conservation actions associated with the alternative 12 

ultimately chosen for implementation. Reclamation may also conduct or fund monitoring efforts. 13 

Actions or funding by Reclamation would be consistent with federal authorizations and 14 

appropriations at the time the action is conducted. 15 

As defined in the Draft BDCP, federal actions comprise those activities that are primarily the 16 

responsibility of Reclamation, including actions that are carried out, funded, or authorized by 17 

Reclamation in the Plan Area, and that would receive appropriate ESA coverage through Section 7. 18 

These actions, relating to operation of the CVP’s Delta facilities to meet CVP purposes, include 19 
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operation of existing CVP Delta facilities to convey and export water for project purposes, associated 1 

maintenance and monitoring activities, and the creation of habitat. The CVP is operated in 2 

coordination with the SWP under the Coordinated Operations Agreement. 3 

4 
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Chapter 3 1 

Description of Alternatives 2 

3.1 Introduction 3 

3.1.1 Preferred Alternative Under CEQA 4 

From the standpoint of DWR as CEQA Lead Agency and the project applicant for the BDCP, 5 
Alternative 4, as described later in this chapter, is the Preferred Alternative for purposes of CEQA 6 
and is consistent with the proposed BDCP published concurrently with the publication of this Draft 7 
EIR/EIS.1 Although, from an organizational standpoint, it might seem more logical to make the 8 
Preferred Alternative the first one addressed in an EIR/EIS (i.e., Alternative 1), in this case 9 
Alternative 4 did not emerge as the Preferred Alternative until well after the overall organization of 10 
this Draft EIR/EIS (including the numbering and placement of Alternatives) was already in place. 11 
Alternative 4 as described herein, moreover, represents a refinement (and improvement) on an 12 
earlier version of Alternative 4 that was found in a previous publicly available administrative draft 13 
of this Draft EIR/EIS.2 The present version of Alternative 4 represents substantial refinements and 14 
additional scientific work and analysis to identify a form of the proposed BDCP that is grounded in 15 
solid science and reaches what DWR considers to be an optimal balance between ecological and 16 
water supply objectives in the Plan Area. Notably, identification of Alternative 4 as the preferred 17 
CEQA alternative is tentative only, and is subject to change as DWR and the CEQA responsible 18 
agencies, as well as the NEPA Lead Agencies, receive and consider public and agency input on this 19 
EIR/EIS. It is therefore possible that the final version of the BDCP may differ from Alternative 4 as 20 
described herein, either because Alternative 4 itself was refined, because another alternative was 21 
determined to be preferable, or because the Lead Agencies, in response to input, developed a new 22 
alternative with some features from some existing alternatives and other features from other 23 
existing alternatives.3 24 

                                                             
1 As described in Chapter 1, Introduction, Section 1.1, the full Draft EIR/EIS should be understood to include not 
only the EIR/EIS itself and its appendices but also the proposed BDCP documentation including all appendices. 
Note that the BDCP also includes an Implementing Agreement (released in draft form in May 2014), and other 
administrative documents. Because these documents represent agreements between parties involved in 
implementing the BDCP and involve the same set of physical activities already included within Alternative 4 (the 
BDCP), the content of such documents would not change the impact analysis within the EIR/EIS and therefore, such 
documents are not referenced within the EIR/EIS. 
2 The February 28, 2012 administrative draft EIR/EIS was made available on the BDCP website: 
http://baydeltaconservationplan.com. 
3 Just as further public and agency input may result in a new preferred CEQA alternative or a modification of 
Alternative 4 in its current form, the same is true of the text of the proposed Bay Delta Conservation Plan (BDCP) 
published contemporaneously with this Draft EIR/EIS. In particular, Chapter 9 of the BDCP, entitled Alternatives to 
Take, may be revised in light of further input regarding the practicability of the alternatives tentatively rejected 
therein. In other words, the current analysis in BDCP Chapter 9 of the impracticability of various alternatives to 
take, though representing DWR’s best thinking as of the date of its release, remains subject to change. It should be 
noted that the alternatives set out in Chapter 9 of the BDCP are not identical to the EIR/EIS alternatives; nor are 
they subject to the same analysis. Within Chapter 9 of the BDCP, the analysis of the alternatives is focused solely on 
the potential for each of these alternatives to reduce the take of federally listed species in relationship to the 
proposed action. The alternatives addressed in the EIR/EIS, in contrast, are subject to a far broader analysis.  
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3.2 Alternatives Development Process 1 

3.2.3 Development of DWR “Proposed Project” in 2012 2 

On July 25, 2012, California Governor Edmund G. Brown Jr., Secretary of the Interior Ken Salazar, 3 
and National Oceanic and Atmospheric Administration (NOAA) Assistant Administrator for Fisheries 4 
Eric Schwaab outlined revisions to the proposed BDCP. As revised, the proposed conveyance 5 
alternative for CM1 includes the following: (1) the construction of water intake facilities with a total 6 
capacity of 9,000 cfs, down from an earlier proposal of 15,000 cfs; (2) operations that would be 7 
phased in over several years; and (3) a conveyance system designed to rely primarily on gravity 8 
flow to maximize energy efficiency and to minimize environmental impact. Based on this 9 
information, the BDCP analyzed Intakes 2, 3, and 5; two tunnels to convey water by gravity; no 10 
intermediate pumping plant; and operations guided by Scenario H. The EIR/EIS analyzes the 11 
proposed BDCP as Alternative 4.4 12 

That proposal was analyzed in the BDCP effects analysis and the Public Draft EIR/EIS. Based on 13 
public comments, the project proponents decided to alter Alternative 4 to minimize visual and 14 
construction impacts (e.g., on habitat for the greater Sandhill crane), decrease reliance on 15 
permanent power, and increase use of DWR-owned property. The new proposed project alignment 16 
also includes engineering improvements. This proposal is analyzed in the BDCP effects analysis and 17 
this EIR/EIS. The proposed project, as embodied in the draft BDCP document published together 18 
with the EIR/EIS, will form a major portion of the HCP and NCCP that support applications for take 19 
authorization and other permits needed to proceed with implementation of the BDCP. 20 

DWR’s goal in this last step in the process of formulating alternatives was to identify a proposed 21 
version of CM1 that would be part of an overall BDCP that met the standards of the ESA and NCCPA 22 
while achieving the project objectives and meeting the project purpose and need. In order to 23 
minimize impacts in the Delta, DWR decided to propose only three (rather than five) intake facilities, 24 
thereby greatly reducing the potential CM1 footprint within the Delta itself. In doing so, DWR 25 
willingly reduced the export capacity of the proposed new north Delta diversions and conveyance 26 
structures while providing enough export capacity in the north to permit dual operations that could 27 
minimize adverse effects associated with operation of south Delta water conveyance facilities.  28 

DWR also sought to identify proposed operations that provide balance maintaining exports and 29 
addressing ecological issues in the Delta, such that flow changes, habitat restoration, and other 30 
conservation measures may give all aquatic species what they need to reverse their declining 31 
population trends and contribute to their recovery. DWR and the fish and wildlife agencies used as 32 
their starting point the alternative described above as Alternative 4A. Dual conveyance with a 33 
tunnel—Scenario 6 Operations—9,000 cfs north Delta intake capacity because that option included 34 
only three new intakes with a total of 9,000 cfs capacity and included Scenario 6 operations 35 
developed with active input from USFWS, NMFS, and CDFW.  36 

In reviewing the February 2012 effects analysis, including the evaluation of the preliminary BDCP 37 
proposal, the fish and wildlife agencies identified a number of concerns with the preliminary 38 
proposal. As a result of these concerns, a new set of operational criteria was developed and is 39 

                                                             
4 In February 2012, Alternative 4 included Intakes 1, 2, and 3 and an intermediate pumping plant, along with a set 
of operational criteria including provisions for Fall X2. This alternative has been updated to reflect the elements 
introduced in the July 2012 announcement. 
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presented in BDCP Section 3.4.1.4.3, Flow Constraints. These criteria are intended to meet the ESA 1 
requirement to minimize and mitigate incidental take to the maximum extent practicable, and the 2 
NCCPA requirement to conserve each of the covered species in the Plan Area.  3 

To support the selection of a revised operational scenario, the fish and wildlife agencies conducted 4 
modeling to examine the recovery needs of the covered fish throughout their range in the absence of 5 
habitat restoration. This analysis was refined over multiple runs to explore the operational 6 
flexibility of the BDCP to help meet the rangewide recovery needs without adversely affecting 7 
upstream reservoir operations. The fish and wildlife agencies worked collaboratively with DWR to 8 
develop an operational scenario that contributed to the recovery of the covered fish and fit within 9 
the constraints of the BDCP. As a result, it has been agreed that the uncertainties about level of 10 
needed spring and fall outflow are to be addressed by adopting decision trees prescribing selection 11 
of criteria at the time the north Delta diversions become operational. The decision trees set criteria 12 
for spring outflow and fall outflow. Under the decision tree structure, one of four possible 13 
operational criteria will be implemented initially based on the results of targeted research and 14 
studies. Targeted research and studies will proceed until the north Delta intakes become 15 
operational, with the results of those studies forming the basis for determining the outcome of each 16 
decision tree. Operating criteria may also be modified after that time, based on concurrence by the 17 
permittees and the fish and wildlife agencies, by means of the adaptive management process 18 
specified in the Plan. The decision tree concept is discussed in detail in Appendix 3A, Section 19 
3A.10.6, and the decision tree process and outcomes are described further in Section 3.6.4.2, North 20 
Delta and South Delta Water Conveyance Operational Criteria, for Scenario H. 21 

3.3 Proposed Bay Delta Conservation Plan 22 

3.3.1 Covered Activities and Associated Federal Actions 23 

The BDCP and its alternatives include covered activities and associated federal actions. Covered 24 
activities are those actions that are carried out by nonfederal entities, such as the DWR, and that are 25 
expected to be covered by regulatory authorizations under ESA Section 10 and the NCCPA 26 
(California Fish and Game Code Section 2835). The covered activities (Table 3-2) consist of activities 27 
in the Plan Area associated with the conveyance and export of water supplies from the SWP’s Delta 28 
facilities and with implementation of the BDCP conservation strategy. Each of these activities falls 29 
into one of six categories: (1) new water conveyance facilities construction, operation, and 30 
maintenance; (2) operation and maintenance of SWP facilities; (3) nonproject diversions5; (4) 31 
habitat protection, restoration, creation, enhancement, and management; (5) monitoring activities; 32 
and (6) research. 33 

                                                             
5 This includes the ongoing operation of the existing nonproject diversions consistent with implementation of CM21 
Nonproject Diversions. Under this conservation measure, some nonproject diversions would be removed, 
consolidated, or modified. 



 Description of Alternatives 
 

 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

3-4 
2015 

ICF 00139.14 

 

Table 3-2. BDCP Covered Activities 1 

Covered Activities Description 
New water facilities 
construction, operations, 
and maintenance 

This includes construction and operations of a new north Delta water conveyance facility to 
bring water from the Sacramento River in the north Delta to the existing water export 
pumping plants in the south Delta. In addition, the proposed intake facilities will require 
routine maintenance and periodic adjustment and tuning to ensure that operations are 
managed in accordance with governing fish passage criteria. 
This covered activity would also include improvements and routine maintenance of the 
Fremont Weir and Yolo Bypass and operation (not construction) of the North Bay Aqueduct 
Alternate Intake Project. Water operations measures, through the management of flows, will 
support ecosystem functions associated with aquatic resources. 

Operations and 
maintenance of SWP 
facilitiesa 

This includes activities that would be carried out by DWR to operate and maintain SWP 
facilities in the Delta after the BDCP (or an alternative) is approved and implemented. 

Nonproject diversions This includes the ongoing operation of the existing nonproject diversions, consistent with 
implementation of CM21 Nonproject Diversions.  

Habitat restoration, 
creation, enhancement, 
and management activities 

These activities include all actions that may be undertaken to implement the physical 
habitat conservation measures. 

Activities to reduce effects 
of methylmercury 
contamination 

These activities include actions to minimize the methylation and mobilization of inorganic 
mercury in BDCP habitat restoration areas. 

Activities to reduce 
predation and other 
sources of direct mortality 

These activities include control of nonnative aquatic vegetation; predator control for 
covered fish species; and installation and operation of nonphysical fish barriers in the Delta. 

Adaptive management and 
monitoring programs 

Various types of monitoring activities would be conducted during BDCP implementation, 
including preconstruction surveys, construction monitoring, compliance monitoring, 
effectiveness monitoring, and system monitoring. 

Other conservation actions These actions may include (1) the continued operation and maintenance of an existing 
oxygen aeration facility in the Stockton Deep Water Ship Channel, which serves to increase 
dissolved oxygen concentrations and thereby minimize a potential fish passage barrier; and 
(2) the development of a delta and longfin smelt conservation hatchery by USFWS. 

a ESA and California Endangered Species Act (CESA) coverage for existing operation and maintenance of the SWP and 
coordinated operations with the CVP prior to operation of new water conveyance facilities are addressed through 
separate compliance processes. 

 2 

As noted in Chapter 1, Section 1.5, BDCP EIR/EIS Project Area, the Plan Area consists mainly of the 3 
statutory Delta, the Suisun Marsh, and the Yolo Bypass. The Areas of Additional Analysis are two 4 
areas outside the defined Plan Area that encompass power transmission corridors. One area lies 5 
west of the Plan Area and is considered in the analysis of proposed BDCP alternatives that include 6 
the western alignment for the water conveyance facility (Alternatives 1C, 2C, and 6C). The other 7 
area lies east of the Plan Area and represents the potential transmission line alignment analyzed for 8 
Alternative 4. Implementation of the BDCP (or an alternative) could also affect regions upstream of 9 
the Delta and throughout the SWP/CVP Export Service Areas. Consequently, the project area 10 
encompasses a larger geographic area than the Plan Area, comprising three defined regions: the 11 
Upstream of the Delta Region, the Delta Region (as defined in Chapter 1, Section 1.5, BDCP EIR/EIS 12 
Project Area—generally referred to as the Plan Area), and the SWP and CVP Export Service Areas 13 
(Figure 1-4). 14 

BDCP-associated federal actions are those BDCP-related actions that are carried out, funded, or 15 
authorized by Reclamation within the Plan Area and that would receive appropriate ESA coverage 16 
through Section 7. These actions would be (1) operation of existing CVP Delta facilities to convey 17 
and export water in coordinated operations with the SWP after the BDCP (or an alternative) is 18 
approved and implemented; (2) associated maintenance activities; and (3) the creation of habitat. 19 
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Nonfederal actions are categorized as covered activities under ESA Section 10 and the NCCPA for 1 
DWR because of DWR’s involvement in these actions. The federal actions by Reclamation would not 2 
be covered activities for the purposes of the ESA Section 10(a)(1)(B) permit. These federal actions 3 
are actions that occur within the Delta that would be coordinated with DWR to support DWR’s 4 
compliance with the ESA Section 10 permit. Reclamation’s activities are subject to ESA Section 7. 5 
Further discussion of the approval process and the process for implementation of the conservation 6 
measures appears in Chapter 1, Section 1.6, Intended Uses of this EIR/EIS and Agency Roles and 7 
Responsibilities. 8 

BDCP covered activities are outlined in this section and presented in detail in Section 3.6, 9 
Components of the Alternatives: Details. Federal actions associated with the Plan are outlined in 10 
Section 3.6.4.1. Unless specifically identified otherwise, these activities would be the same under all 11 
the action alternatives. 12 

3.3.2 Conservation Measures 13 
14 

3.3.2.1 Implementation Schedule 15 

An example of possible schedules for implementation of the conservation measures within BDCP 16 
alternatives is provided in Chapter 6 of the BDCP, Plan Implementation. It is recognized that there 17 
would be some variation among alternatives. The schedule in Chapter 6 is for implementation of the 18 
proposed project (BDCP) and was developed to meet the following goals. 19 

 Ensure that key implementation actions occur early in the permit term to offset expected effects 20 
of covered activities and meet the NCCPA requirement for rough proportionality of effects and 21 
conservation.  22 

 Ensure that implementation actions occur by the implementation deadlines established in BDCP 23 
Chapter 3, Conservation Strategy.  24 

 Ensure that implementation actions occur on a feasible schedule and allow adequate time for 25 
landowner negotiation for acquisition, project planning, permitting, funding, design, and 26 
construction.  27 

 Group the related implementation actions or covered activities together or in the proper 28 
sequence (e.g., implementing riparian restoration and channel margin enhancement together).  29 

 Require natural community protection and restoration to occur in almost every time period to 30 
ensure that progress is always being made toward the total conservation requirement in 31 
year 40.  32 

The schedule for natural community protection and restoration establishes milestones for both 33 
restoration and protection to stay ahead of impacts. For restoration, these milestones are defined by 34 
when restoration construction is completed, not the time at which a restoration site must meet its 35 
performance criteria, because it will take years or even decades for restored natural communities to 36 
be fully functioning biologically. 37 

The conservation strategy is divided into near-term (NT) and long-term (LT) implementation stages 38 
(see BDCP Chapter 6, Plan Implementation, for a detailed schedule of Plan implementation). The NT 39 
implementation would last until the north Delta diversions and the new water conveyance facilities 40 
are constructed and operational. LT implementation would last 40 years—that is, through the 41 
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remainder of the proposed 50-year BDCP permit duration. The long-term (LT) implementation stage 1 
is further divided into two sub-phases: Early long-term (Year 11 through Year 15) and Late long-2 
term (Year 16 through Year 50). This division of the implementation period was used because dual 3 
conveyance from north and south Delta intakes would bring significant flexibility and ecological 4 
changes to the system. As a result, many of the conservation measures are interrelated with 5 
operations of the new conveyance. 6 

NT implementation of conservation measures would be intended to provide a response to currently 7 
degraded or absent ecological functions, while building the foundation to improve long-term 8 
ecological functions. The NT measures include early habitat creation or restoration actions, 9 
implementation of conservation measures that address other stressors on covered fish species, and 10 
acquisition of terrestrial and wetland habitat to facilitate conservation of covered wildlife and plant 11 
species. 12 

The BDCP implementation schedule was informed by the data and analyses used to develop the 13 
conservation strategy, as summarized below. 14 

 The near-term, early long-term, and late long-term restoration targets established for tidal, 15 
seasonally inundated floodplain, and channel margin habitats (BCDP Chapter 3, Section 3.4, 16 
Conservation Measures) and the extent of habitat restoration effects on natural communities and 17 
covered species habitats (BDCP Chapter 5, Effects Analysis). 18 

 Vernal pool complex and grassland restoration targets (BCDP Chapter 3, Section 3.4, 19 
Conservation Measures) and the extent of habitat restoration effects on natural communities and 20 
covered species habitats (BDCP Chapter 5, Effects Analysis). 21 

 Vernal pool complex, alkali seasonal wetland complex, grassland, and cultivated lands 22 
protection/preservation targets (BDCP Chapter 3, Section 3.4, Conservation Measures). 23 

 The pipeline/tunnel construction schedule and the extent of construction effects on natural 24 
communities and covered species habitats (BDCP Chapter 5, Effects Analysis). 25 

The duration and schedule for construction of the BDCP water conveyance facilities is provided in 26 
Appendix 3C, Construction Assumptions for Water Conveyance Facilities. Construction of the water 27 
conveyance facilities may begin approximately one year after permit issuance and continue for an 28 
estimated 9–10 years. Operations could begin as early as Year 11. The BDCP implementation 29 
schedule for CM3–CM10 (natural community restoration) and amount of acreage by conservation 30 
measure is provided in Table 3-4. The acreages shown in Table 3-4 would vary depending on the 31 
alternative selected. A total of 65,000 acres of tidal habitat would be restored under all action 32 
alternatives except as otherwise specified. A total of 10,000 acres of seasonally inundated floodplain 33 
habitat would be restored under all action alternatives except as otherwise specified. A total of 20 34 
linear miles of channel margin habitat would be enhanced under all action alternatives except as 35 
otherwise specified. The implementation schedule for CM2 and CM11–CM21 is provided in Section 36 
3.6.2, Conservation Components. 37 

 38 
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Table 3-4. Implementation Schedule for Natural Community Protection and Restoration Conservation Measures (acres) 1 

 Total 
Near-Term 

Early 
Long-
Term Late Long-Term 

1 to 5 6 to 10 11 to 15 16 to 20 21 to 25 26 to 30 31 to 35 36 to 40 41 to 45 46 to 50 
BDCP Reserve System            
CM3: Natural Communities Protection and Restoration 
Valley/Foothill Riparian 750 400 350         
Vernal pool complex 600 200 200 200        
Alkali seasonal wetland complex 150  120 5 5 5 5 5 5   
Grassland 8,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000   
Managed wetland 1,500 500 1,000         
Managed wetland (natural community) 6,600 1,400 1,900 600 550 550 550 550 500   
Cultivated lands (non-rice) 48,125 7,700 7,700 6,700 5,200 5,200 5,200 5,200 5,225   
Cultivated lands (rice) 500 100 100 100 100 100      
Cultivated lands (rice or equivalent) 3,000 300 400 400 400 400 400 400 300   
 Nontidal marsh 50 10 15 5 5 5 5 5    
Total Acquisition 69,275 11,610 12,785 9,010 7,260 7,260 7,160 7,160 7,030   
CM4: Tidal Natural Communities Restoration 1 

Tidal brackish emergent wetland 6,000 1,000 1,000 2,050 350 400 400 400 400   
Tidal freshwater emergent wetland 24,000 4,425 4,425 4,450 2,150 2,150 2,150 2,150 2,100   
Tidal perennial aquatic (below MLLW) N/A N/A N/A N/A N/A N/A N/A N/A N/A   
Tidal wetland of any type and transitional uplands 35,000 4,150 4,150 4,150 4,150 4,600 4,600 4,600 4,600   
Subtotal: Tidal wetland restoration 65,000 9,575 9,575 10,650 6,650 7,150 7,150 7,150 7,100   
CM5: Seasonally Inundated Floodplain Restoration 2 10,000   1,000 1,800 1,800 1,800 1,800 1,800   
CM6: Channel Margin Enhancement (miles) 3 20 5 5  5  5     
CM7: Riparian Natural Community Restoration 5,000 400 400 300 750 750 750 800 850   
CM8: Grassland Natural Community Restoration 2,000 570 570 340 100 100 100 100 120   
CM9: Vernal Pool and Alkali Seasonal Wetland Complex Restoration            
Vernal Pool Complex 67 20 20 27        
Alkali Seasonal Wetland 72 29 29 5 5 4      
CM10: Nontidal Marsh Restoration            
Nontidal Marsh Restoration 1,200 200 200 100 100 150 150 150 150   
Managed wetland 500 250 250         
Total Restoration 83,839 11,044 11,044 12,422 9,405 9,954 9,950 10,000 10,020   
Total Acquisition and Restoration 153,114 22,654 23,829 21,432 16,665 17,214 17,110 17,160 17,050   
1 Under Alternative 5, 25,000 acres of tidal habitat would be restored under CM4.  
2 Under Alternative 7, 20,000 acres of seasonally inundated floodplain would be restored under CM5. 
3 Under Alternative 7, 40 linear miles of channel margin habitat would be enhanced under CM6. 
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3.4 Components of the Alternatives: Overview 1 

3.4.1 Overview of Water Conveyance Facility Components 2 

3.4.1.1 Physical Components 3 

The following is a comprehensive list of possible water diversion and conveyance facilities that 4 
could be included in one or more of the action alternatives. Not all components listed below would 5 
be found in each alternative. A number of these components are identified in Table 3-5 by 6 
alternative, and all are described in detail in Section 3.6.1, Water Conveyance Facility Components 7 
(CM1). Appendix 3C, Construction Assumptions for Water Conveyance Facilities, provides details 8 
about construction procedures and other related specifications. Assumptions regarding 9 
construction activity timing and duration are also provided in Appendix 3C. Detailed depictions of 10 
the physical components of the BDCP action alternatives are provided in Figures M3-1, M3-2, M3-3, 11 
M3-4, and M3-5 in the Mapbook Volume of this EIR/EIS. 12 
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Table 3-5. Water Conveyance Facilities Components of Each Alternative 1 

Component 

Alternative 

No Action 1A 1B 1C 2A 2B 2C 3 4 5 6A 6B 6C 7 8 9 

New north Delta fish-screened intakes  X X X X X X X X X X X X X X X 

New intake(s)   X X X X X X X X X X X X X X  

New intake pumping plants  X X X X X X X  X X X X X X  

New diversion pumping plants                X 

New intermediate pumping plant  X X X X X X X  X X X X X X  

New Clifton Court Forebay combined 
pumping plant 

        X        

Use of existing SWP and CVP south 
Delta intake facilities 

X X X X X X X X X X    X X X 

Operations of North Bay Aqueduct 
Alternate Intake Project 

X X X X X X X X X X X X X X X X 

Byron Tract Forebaya  X X X X X X X  X X X X X X  

Expanded Clifton Court Forebayb         X        

Intermediate forebay  X   X   X X X X   X X  

Primary Conveyance Facility 

Pipelines/tunnels  X  X X  X X X X X  X X X  

Canals   X X  X X     X X    

Channels X               X 

New operable barrier(s)     X X X  X       X 

Fish movement and habitat corridor 
around Clifton Court Forebay 

               X 

a Byron Tract Forebay currently refers to proposed forebays both north and south of Clifton Court Forebay. 
b Expanded Clifton Court Forebay refers to modifications to Clifton Court Forebay and expansion on Byron 

Tract 2. 

 2 

 Intakes 3 

 New on-bank intake facilities would be constructed on the Sacramento River between 4 
Clarksburg and Walnut Grove. Alternatives 1A through 8 would entail between one and five 5 
3,000 cfs-diversion-capacity facilities in 12 possible locations—7 locations on the east bank 6 
of the river (for pipeline/tunnel, modified pipeline/tunnel, and east alignment alternatives) 7 
and 5 locations on the west bank (for west alignment alternatives). Any single action 8 
alternative would include the construction of between one and five intakes. These intakes 9 
would rise approximately 55 feet from river bottom to top of structure with a length of 10 
approximately 700–2,300 feet, depending on location; fish screen heights would vary with 11 
location. Construction of the on-bank intakes would require the installation of cofferdams. 12 
Each intake site would require a temporary cofferdam to create a dewatered construction 13 
area encompassing the entire intake site. A portion of the cofferdam would remain in place 14 
as an integral part of the intake structure within the existing water side levee. Under 15 
Alternative 9, two 2,800-foot-long intakes, each with a capacity of 7,500 cfs, would be placed 16 
at the entrances to the Delta Cross Channel and Georgiana Slough (described in more detail 17 
in Section 3.5.16.1). At the Delta Cross Channel location, there would potentially be a new 18 
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replacement intake control structure with gates. At the Georgiana Slough location, a new 1 
gated intake control structure with a flood flow capacity of 20,600 cfs would be constructed. 2 
Construction of Alternative 9 intakes would also require the installation of temporary 3 
cofferdams to create a dry work area within the subject waterway. All intakes would be 4 
equipped with self-cleaning, positive barrier fish screens designed to be protective of 5 
salmonids and delta smelt. Fish screens would comply with CDFW and National Marine 6 
Fisheries Service (NMFS) fish screening criteria (refer to the July 2011 BDCP Fish Facilities 7 
Technical Team Technical Memorandum for additional detail on fish screening criteria6). 8 

 New intake facilities would necessitate the widening of existing levees on the landside to 9 
increase crest width, to facilitate intake construction and accommodate the realignment of 10 
State Route 160. Minor dredging and channel modification activities would also take place 11 
along the face of the intakes. 12 

 New intake facilities would include gantry cranes, log boom and log boom piles, riprap, and 13 
electrical buildings. 14 

 Pumping plants 15 

 For Alternatives 1A through 3 and 5 through 8, intake pumping plants with a capacity of 16 
3,000 cfs each would be constructed to convey water from intake facilities into pipelines, 17 
eventually connecting to the rest of the conveyance structures. Each plant and its associated 18 
facilities would lie adjacent to the intake facility. Pipeline/tunnel, east alignment, and west 19 
alignment alternatives would entail construction of between one and five intake pumping 20 
plants.  21 

 An intermediate pumping plant would convey the water collected from the intake facilities 22 
between intermediate conveyance structures such as tunnels, canals, and forebays, 23 
depending on the design of the particular alternative. One intermediate pumping plant 24 
would be constructed for the pipeline/tunnel, east alignment, and west alignment 25 
alternatives. Under the modified pipeline/tunnel alignment (Alternative 4), water would be 26 
fed by gravity from the intermediate forebay to the major tunnel segment. This approach 27 
could be applied to other alternatives as the Lead Agencies make their final decisions 28 
regarding the BDCP and associated permits. 29 

 The modified pipeline/tunnel alignment would include two 4,500 cfs pumping plants to the 30 
northeast of Clifton Court Forebay. Water would be collected at three intakes with a capacity 31 
of 3,000 cfs each, and then conveyed via gravity through a series of tunnels and into the 32 
Clifton Court Forebay pumping plants. 33 

 Diversion pumping plants with a capacity of 250 cfs would provide dilution flow at the 34 
confluence of the San Joaquin River and the head of Old River and upstream of the 35 
confluence of Middle River and Victoria Canal. These plants would be constructed under the 36 
through Delta/separate corridors alternative. 37 

 Intake facilities would include sedimentation basins, solids handling facilities, transition 38 
structures, surge/outlet towers, substations or electrical buildings with transformers and a 39 
mechanical room, access roads, and other associated facilities and utilities. Some or all of 40 
these facilities would be associated with pumping plants under each alternative. 41 

                                                             
6 Available here: <http://baydeltaconservationplan.com/Libraries/Dynamic_Document_Library/ 
Fish_Facilities_Team_Technical_Memo_Final_7_15_2011.sflb.ashx> 
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 Pipelines 1 

 Intake gravity collector pipelines would carry water between intakes and intake pumping 2 
plants. Each intake facility would convey water through six 12-foot-diameter pipelines to 3 
the adjacent pumping plant. Each intake site associated with the pipeline/tunnel, east 4 
alignment, and west alignment alternatives would include these pipelines. The gravity 5 
collector pipelines would convey water into the sedimentation basin before reaching the 6 
intake pumping plant. Under the modified pipeline/tunnel alignment, box conduits would 7 
carry flows between each intake structure and the sedimentation basin. 8 

 Conveyance pipelines would carry water between intake pumping plants and other 9 
conveyance facilities such as tunnels, canals, and forebays. Two or four 16-foot-diameter 10 
conduits (or one 20-foot-diameter conduit) would be used for conveyance pipelines. Each 11 
intake site associated with the pipeline/tunnel, east alignment, and west alignment 12 
alternatives would include these pipelines.  13 

 Tunnels 14 

 A single-bore 29-foot-inside-diameter tunnel would convey water approximately 3.8 miles 15 
from intake pumping plants to a new intermediate forebay immediately west of South Stone 16 
Lake. This tunnel would be constructed under each pipeline/tunnel alternative using 17 
Intakes 1 and/or 2. 18 

 A 40-foot-inside-diameter tunnel and two single-bore 28-foot-inside-diameter tunnels 19 
would convey water nearly 9 miles from intakes to a new intermediate forebay on Glannvale 20 
Tract. These tunnels would be constructed under Alternative 4. 21 

 A dual-bore 33-foot-inside-diameter tunnel would convey water 34.5 miles from the new 22 
intermediate forebay to a new Byron Tract Forebay adjacent to Clifton Court Forebay. This 23 
feature would be constructed for all pipeline/tunnel alternatives except Alternative 5, which 24 
would use a single-bore tunnel. Alternatives 1A, 2A, 3, 6A, 7, and 8 would have dual 33-foot-25 
inside-diameter tunnels and Alternative 5 would have a single 33-foot-diameter tunnel. 26 

 A dual-bore 40-foot-inside-diameter tunnel would convey water 30.2 miles from the new 27 
intermediate forebay on Glannvale Tract to an expanded Clifton Court Forebay. These 28 
tunnels would be constructed under Alternative 4 (modified pipeline/tunnel alignment) and 29 
would be wider than tunnels constructed for the alternatives under the pipeline/tunnel 30 
alignment to facilitate the gravity-fed system proposed under Alternative 4 (instead of being 31 
pressurized and pumped through an intermediate pumping plant). 32 

 One dual-bore 33-foot-inside-diameter tunnel would convey water between the 33 
intermediate pumping plant on Ryer Island and a proposed canal segment on Hotchkiss 34 
Tract under the west alignment alternatives. 35 

 Three tunnel segments would be used as siphons to carry water under Lost 36 
Slough/Mokelumne River, San Joaquin River, and Old River, connecting canal segments 37 
under the east alignment alternatives. 38 

 Canals 39 

 Canals would be unlined (earthen) or lined with concrete. 40 

 An approximately 2,000-foot-long canal would carry water from the Byron Tract Forebay to 41 
the existing approach canal to the Harvey O. Banks Pumping Plant (Banks Pumping Plant). 42 
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This canal would be constructed for pipeline/tunnel, east alignment, and west alignment 1 
alternatives. For west alignment alternatives, this canal would be extended to convey water 2 
into the existing approach canal for the C. W. “Bill” Jones Pumping Plant (Jones pumping 3 
plant). 4 

 An approximately 4,000-foot-long canal would carry water from the north cell of the 5 
expanded Clifton Court Forebay, under the Byron Highway through a siphon, and to the 6 
existing approach canal to the Banks pumping plant. From this canal, another 6,000-foot-7 
long canal would carry water to the existing approach canal for the Jones pumping plant. 8 
These canals would be constructed for the modified pipeline/tunnel alignment (Alternative 9 
4). 10 

 An approximately 44-mile canal would convey water between the intake pumping plants 11 
and the Byron Tract Forebay across the east Delta, generally between Interstate (I-) 5 and 12 
the South Mokelumne and Middle Rivers. Canal segments would generally have a maximum 13 
top width of 700 feet and a depth of 23.5 feet. This canal would be constructed for the east 14 
alignment alternatives. 15 

 An approximately 17-mile canal would convey water between intake pumping plants and an 16 
intermediate pumping plant/tunnel entrance on Ryer Island. Canal segments would 17 
generally have a maximum top width of 700 feet and a depth of 23.5 feet. This canal would 18 
be constructed for the west alignment alternatives. 19 

 An approximately 10-mile canal would convey water between the tunnel exit portal on the 20 
Hotchkiss Tract and Byron Tract Forebay. Canal segments would generally have a maximum 21 
top width of 700 feet and a depth of 23.5 feet. This canal would be constructed for the west 22 
alignment alternatives. 23 

 A new 4,000-foot-long canal on Coney Island, adjacent to Victoria Canal, would connect the 24 
water supply corridor between siphons at Old River and West Canal across Coney Island. 25 
This canal would be constructed for the through Delta/separate corridors alternative. 26 

 A 4,000-foot-long intertie canal would be constructed from Clifton Court Forebay to the 27 
Tracy Fish Collection Facility (Tracy Fish Facility) for the through Delta/separate corridors 28 
alternative. 29 

 Forebays 30 

 A 760-acre intermediate forebay would store water between intake facilities and the tunnel 31 
conveyance segment between South Stone Lake and the Sacramento River, just south of 32 
Hood. An emergency spillway would prevent the intermediate forebay from overtopping by 33 
spilling to an approximately 350-acre inundation area adjacent to the forebay (to the south). 34 
This forebay would be constructed for pipeline/tunnel alternatives. Pierson Tract is another 35 
potential site for this forebay. See Appendix 3H, Intermediate Forebay Location Analysis, for 36 
more information on siting of the intermediate forebay. 37 

 A 37-acre intermediate forebay would store water between intake facilities and the main 38 
tunnel conveyance segment on Glannvale Tract, adjacent to Twin Cities Road. An emergency 39 
spillway would prevent the intermediate forebay from overtopping by spilling to an 40 
approximately 131-acre inundation area adjacent to and surrounding the forebay. This 41 
forebay would be constructed for Alternative 4 (modified pipeline/tunnel alignment). 42 
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 Byron Tract Forebay, adjacent to Clifton Court Forebay, would store water between the new 1 
conveyance structures and existing SWP/CVP south Delta export facilities. For west 2 
alignment alternatives, this new forebay would be constructed northwest of Clifton Court 3 
Forebay. For pipeline/tunnel and east alignment alternatives, the new forebay would be 4 
constructed southeast of Clifton Court Forebay. The water surface area of Byron Tract 5 
Forebay would be 600 acres for the pipeline/tunnel, east alignment, and west alignment 6 
alternatives (Alternatives 1A–1C, 2A–2C, 6A–6C, 7, and 8); under Alternative 5, the water 7 
surface area would be 200 acres (see descriptions of individual alternatives in Section 3.5, 8 
Alternatives). 9 

 Clifton Court Forebay would be expanded to the south and would be dredged to provide 10 
additional storage capacity. New embankments would be constructed around the forebay 11 
and an embankment would be constructed across the forebay to create a north cell and a 12 
south cell. The north cell would receive water pumped from the north Delta through the 13 
proposed tunnels, while the south cell would receive water conveyed through the existing 14 
through Delta system. The north cell water surface area would be approximately 850 acres, 15 
while the south cell would have a water surface area of approximately 1,700 acres. This 16 
represents an expansion of approximately 600 acres. An emergency spillway at the north 17 
cell of Clifton Court Forebay would prevent the forebay from overtopping by spilling to Old 18 
River. This forebay expansion would be constructed under Alternative 4 (the modified 19 
pipeline/tunnel alternative).  20 

 Fixed and operable barriers utilizing a range of gate technologies would variously allow the 21 
passage of fish, water, and boats through existing Delta channels. Operable barriers would be 22 
constructed for the through Delta/separate corridors alternative and those alternatives using 23 
Operational Scenarios B and H. 24 

 Vertical, structurally reinforced wedge wire screen panels of stainless steel with 1.75-millimeter 25 
(0.069-inch) openings (i.e., fish screens) would be sized to reduce effects on fish and aquatic 26 
resources. All intakes, including the North Bay Aqueduct alternate intake, under all alternatives 27 
would incorporate fish screens. 28 

 Levees would protect new channel fill areas and serve modified channels and intake facility 29 
sites. Minor levee modifications would be necessary under all alternatives; the through 30 
Delta/separate corridors alternative would entail additional levee-related activities. 31 

 Culvert siphons would convey water under existing channels and between sections of canals 32 
(e.g., through tunnels) or other conveyance facilities. These would be constructed for the 33 
modified pipeline/tunnel alignment, east alignment, west alignment, and through 34 
Delta/separate corridors alternatives. 35 

 Gates and similar control structures would control the flow of water through conveyance 36 
facilities and facilitate maintenance of conveyance structures. Control structures would be 37 
constructed under all action alternatives. 38 

 Concrete batch plants and fuel stations would be built to support construction. The volume of 39 
concrete needed for the conveyance options would require locating some concrete batch plants 40 
at the work site rather than importing concrete from outside suppliers. A suitable source of 41 
clean water would be required for each batch plant. Batch plants and fuel stations would be 42 
located side by side and would range in size from approximately 1 acre to 40 acres. Depending 43 
on the alternative selected, concrete batch plants and fuel stations would be constructed at one 44 
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or more of the following locations. If it is necessary to construct precast segment yards, they 1 
would be located adjacent to concrete batch plants but within footprints identified for batch 2 
plants or other work areas. Under the modified pipeline/tunnel alignment, it is assumed that 3 
precast tunnel segments would be purchased and transported from two existing local precast 4 
plants and from one privately-constructed plant in the San Francisco area. The tunnel segments 5 
would be stored at these plants and then transported to individual CM1 tunnel sites by a 6 
combination of barge and truck. 7 

 Pipeline/tunnel alignment (Alternatives 1A, 2A, 3, 5, 6A, 7, and 8) 8 

 An approximately 2-acre concrete batch plant and 2-acre fuel station at Intake 2. 9 

 An approximately 2-acre concrete batch plant and 2-acre fuel station at Intake 4. 10 

 An approximately 40-acre concrete batch plant and 2-acre fuel station approximately 11 
2.5 miles north of SR 12. 12 

 An approximately 40-acre concrete batch plant and 2-acre fuel station along the 13 
pipeline/tunnel alignment approximately 8.5 miles south of SR 12. 14 

 An approximately 2-acre concrete batch plant and 2-acre fuel station along the 15 
pipeline/tunnel alignment on Byron-Bethany Road. 16 

 Modified pipeline/tunnel alignment (Alternative 4) 17 

 An approximately 1-acre concrete batch plant and 1-acre fuel station at Intake 2 (within 18 
the work area identified for Intake 2). 19 

 An approximately 1-acre concrete batch plant and 1-acre fuel station at Intake 3 (within 20 
the work area identified for Intake 3). 21 

 An approximately 1-acre concrete batch plant and 1-acre fuel station at Intake 5 (within 22 
the work area identified for Intake 5). 23 

 An approximately 38-acre concrete batch plant and 1-acre fuel station near Twin Cities 24 
Road and Interstate 5 (within a designated reusable tunnel material (RTM) storage site). 25 
(RTM is the by-product of tunnel excavation tunnel boring machine [TBM]; for 26 
additional description of the potential reuse of this material, see Appendix 3B, 27 
Environmental Commitments). 28 

 An approximately 30-acre concrete batch plant and 1-acre fuel station in the center of 29 
Bouldin Island (to the north of a designated RTM storage site). 30 

 An approximately 40-acre concrete batch plant and 1-acre fuel station between Byron 31 
Highway and Italian Slough (within a designated RTM storage site). 32 

 East Alignment (Alternatives 1B, 2B, and 6B) 33 

 An approximately 2-acre concrete plant and 2-acre fuel station at Intake 2. 34 

 An approximately 2-acre concrete plant and 2 acre fuel station at Intake 4. 35 

 An approximately 25-acre concrete plant and 2-acre fuel station along the canal 36 
alignment just south of Snodgrass Slough. 37 

 An approximately 40-acre concrete plant and 2-acre fuel station along the tunnel 38 
alignment approximately 8.5 miles south of SR 12. 39 



 Description of Alternatives 
 

 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

3-15 
2015 

ICF 00139.14 

 

 West Alignment (Alternatives 1C, 2C, and 6C) 1 

 An approximately 2-acre concrete plant and 2-acre fuel station along the canal 2 
alignment adjacent to Willow Point Road. 3 

 An approximately 2-acre concrete plant and 2-acre fuel station between Intakes 3 and 4. 4 

 An approximately 40-acre concrete plant and 2-acre fuel station along the canal 5 
alignment approximately 1 mile south of the SR 84/SR 220 junction. 6 

 An approximately 40-acre concrete plant and 2-acre fuel station along the canal 7 
alignment just north of Franks Tract. 8 

 An approximately 2-acre concrete plant and 2-acre fuel station along the canal 9 
alignment approximately 1 mile north of the Byron Highway. 10 

 Through Delta/Separate Corridors (Alternative 9) 11 

 An approximately 2-acre concrete plant and 2-acre fuel station the east bank of the 12 
Sacramento River between The Meadows Slough and the community of Locke. 13 

 An approximately 2-acre concrete plant and 2-acre fuel station on eastern Webb Tract 14 
near the San Joaquin River, north of a proposed operable barrier. 15 

 An approximately 2-acre concrete plant and 2-acre fuel station adjacent to and north of 16 
Highway 4 on Victoria Island.  17 

 Temporary barge unloading facilities would be constructed at locations adjacent to construction 18 
work areas along the conveyance alignments for the delivery of construction materials. These 19 
facilities would be sized to accommodate various deliveries (e.g., tunnel segments, batched 20 
concrete, major equipment). Access roads from these facilities to the construction work area 21 
would be necessary. The barge unloading facilities would be removed following construction. 22 

 Other facilities to support the function of the conveyance may include new bridges to connect 23 
existing roads and highways, new access roads, improvements to existing roads or bridges, 24 
improvements to local drainage systems affected by the alternatives, and other utilities 25 
improvements. Some areas would be temporarily or permanently dedicated to borrow, spoil, 26 
dredged material, or RTM. Where specific locations for these facilities are known, such areas are 27 
identified in Mapbook Figures M3-1 through M3-5. 28 

3.4.1.2 Operational Components 29 

Operational Requirements Influencing Minimum Required Delta Outflow 30 

In addition to rules controlling exports from the Delta, there are also several sets of rules governing 31 
Delta outflow. These include the minimum monthly outflows specified in D-1641 for each month, 32 
which often depend on the water year type (i.e., runoff conditions). These flow objectives were set to 33 
protect beneficial uses of Delta water for fish habitat. All the BDCP alternatives include these same 34 
D-1641 rules. 35 

Delta outflow is also controlled by the maximum salinity objectives specified in D-1641 for each 36 
month or period. For example, salinity objectives are specified at certain Delta locations to protect 37 
agricultural diversions and drinking water supplies. Because Delta outflow is the major factor 38 
determining salinity within the Delta channels, these salinity objectives are satisfied by increasing 39 
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Delta outflow. The Delta outflow required to meet these salinity objectives is simulated by 1 
evaluating historical outflow records (i.e., DAYFLOW) and salinity (electrical conductivity [EC] 2 
monitoring) to establish the relationship between these two metrics for each compliance location. 3 
The D-1641 salinity objectives are assumed to apply to the Existing Conditions, the No Action 4 
Alternative, and the BDCP action alternatives.7 5 

Another set of rules controlling Delta outflow are the spring X2 objectives introduced in the 1995 6 
WQCP. X2, the location of the 2 parts per thousand (ppt) salinity isohaline (i.e., the upstream edge of 7 
the low salinity zone), is specified on the basis of the month and the (unimpaired) runoff in the 8 
previous month. This objective supports several estuarine species whose abundance has been 9 
correlated with X2. This was formulated as an adaptive objective; the required outflow increased 10 
with higher runoff conditions. 11 

The 2008 USFWS BiOp included an outflow requirement for September, October, and November of 12 
wet and above normal water year types. The Fall X2 rule requires X2 to be at or downstream of 13 
Collinsville in above normal years and downstream of Chipps Island in wet years. The Fall X2 rule 14 
applies to the No Action Alternative and some of the BDCP action alternatives. 15 

In addition, the State Water Board has recently explored additional operational rules that would 16 
require Delta outflow to be a specified percentage of monthly unimpaired flow (California State 17 
Water Resources Control Board 2010). This rule would be similar to the E/I ratio, but would be less 18 
negative in months with moderate runoff that was stored in upstream reservoirs. Because this 19 
possible Delta outflow rule would limit the total water diverted to storage or exported, higher 20 
outflows might be expected in many months. BDCP Alternative 8 includes a monthly 21 
outflow/unimpaired flow percentage of 55% from January through June. 22 

3.4.3 Overview of Conservation Components Related to 23 

Reducing Other Stressors 24 

The BDCP has identified several issues, beyond water exports and habitat conditions, that affect the 25 
survival of covered fish species in the Delta. These other stressors include but are not limited to 26 
exposure to contaminants, competition, predation and other changes to the ecosystem caused by 27 
nonnative species, entrainment at water intake pumps not operated by SWP and CVP, and fish 28 
passage. BDCP will implement measures intended to address the effects of other stressors (CM12–29 
CM21; Tables 3-3 and 3-4) under all action alternatives except as otherwise specified.8 Section 3.6.3 30 
provides a detailed description of these components. 31 

 Control of methylmercury load in BDCP conservation sites. 32 

 Control of nonnative submerged and floating aquatic vegetation in BDCP tidal habitat 33 
restoration. 34 

                                                             
7 An exception to D-1641 objectives under Alternatives 1A-3 and 5-9 is the proposal to change the compliance 
point from Emmaton to Threemile Slough. For the purposes of modeling, this assumption has been incorporated 
into the No Action Alternative, as well as each of these alternatives. Under Alternative 4, the compliance point 
would remain at Emmaton. 
8 With the BiOps, specific species’ recovery plans, and the federal and state regulatory agency actions that monitor some 
of the other stressors listed (e.g., invasive species control, stormwater runoff), the No Action Alternative could involve 
reduction of several of these other stressors; however, it would be speculative to assess which would be substantively 
addressed and to what extent. 
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 Improvement of dissolved oxygen levels in the Stockton Deep Water Ship Channel (DWSC) when 1 
covered species are present. 2 

 Temporary reduction of local effects of predators on covered fish species. 3 

 Installation of nonphysical barriers to improve survival of emigrating juvenile salmonids at 4 
channel junctions. 5 

 Fund efforts to reduce illegal harvest of covered fish species. 6 

 Establishment of new and expansion of existing conservation propagation programs for delta 7 
smelt and longfin smelt. 8 

 Fund efforts to treat pollutant runoff from urban stormwater. 9 

 Support current efforts to reduce the risk of introduction of invasive species by recreational 10 
vessels. 11 

 Support installation of screens and alteration of nonproject diversions, as appropriate, to reduce 12 
the risk of entrainment of covered fish species. 13 

 Implement avoidance and minimization measures to minimize effects on covered species and 14 
natural communities that could result from BDCP covered activities, rather than from other 15 
stressors. 16 

3.5 Alternatives 17 

3.5.2 Alternative 1A—Dual Conveyance with Pipeline/Tunnel 18 

and Intakes 1–5 (15,000 cfs; Operational Scenario A) 19 

3.5.2.3 Measures to Reduce Other Stressors and Avoidance and 20 

Minimization Measures 21 

Avoidance and Minimization Measures 22 

To satisfy regulatory requirements of the ESA and the NCCPA, avoidance and minimization 23 
measures (AMMs) would be incorporated into BDCP activities to avoid or minimize direct take of 24 
covered species and minimize impacts on natural communities that provide habitat for covered 25 
species. The AMMs will also minimize adverse effects on critical habitat, and jurisdictional wetlands 26 
and waters throughout the Plan Area. Comprehensive AMMs (e.g., best management practices 27 
[BMPs] to avoid erosion, sedimentation, and contaminant spills) will be implemented for each BDCP 28 
project. These measures are described in the BDCP Appendix 3.C, Avoidance and Minimization 29 
Measures. 30 
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3.5.9 Alternative 4—Dual Conveyance with Modified 1 

Pipeline/Tunnel and Intakes 2, 3, and 5 (9,000 cfs; 2 

Operational Scenario H; CEQA Preferred Alternative) 3 

3.5.9.1 Physical and Operational Components 4 

Under Alternative 4, water would primarily be conveyed from the north Delta to the south Delta 5 
through tunnels. Water would be diverted from the Sacramento River through three fish-screened 6 
intakes on the east bank of the Sacramento River between Clarksburg and Courtland. Water would 7 
travel from the intakes to a sedimentation basin before reaching the tunnels. From the intakes water 8 
would flow into an initial single-bore tunnel, which would lead to an intermediate forebay on 9 
Glannvale Tract. From the southern end of this forebay, water would pass through an outlet 10 
structure into a dual-bore tunnel where it would flow by gravity to the south Delta. Water would 11 
then reach pumping plants to the northeast of the Clifton Court Forebay, where water would be 12 
pumped into the north cell of the expanded Clifton Court Forebay. The forebay would be dredged 13 
and redesigned to provide an area isolating water flowing from the new north Delta facilities. The 14 
expanded Clifton Court Forebay would be designed to provide water to Jones pumping plant 24 15 
hours per day, and to Banks pumping plant mostly during off-peak hours, although under certain 16 
conditions it may be necessary to operate Banks pumping plant during on-peak hours as well to 17 
obtain the SWP’s daily water allocation. 18 

A map and a schematic diagram depicting the conveyance facilities associated with Alternative 4 are 19 
provided in Figures 3-9 and 3-10. Figure 3-9 shows the major construction features associated with 20 
this proposed water conveyance facility alignment; a detailed depiction is provided in Figure M3-4 21 
in the Mapbook Volume. New siphon and canal connections would be constructed between the 22 
north cell of the expanded Clifton Court Forebay and the Banks and Jones pumping plants, along 23 
with control structures to regulate the relative quantities of water flowing from the north Delta and 24 
the south Delta. Alternative 4 would entail the continued use of the SWP/CVP south Delta export 25 
facilities. 26 

Alternative 4 would include the following new water conveyance facilities components, which are 27 
described in detail in Section 3.6.1, Water Conveyance Facility Components (CM1). An overview of the 28 
proposed water conveyance features and characteristics (e.g., lengths, volumes) is presented in 29 
Table 3-11. 30 

 Three north Delta intakes with fish screens along the east bank of the Sacramento River (Intakes 31 
2, 3, and 5) with box conduits, sedimentation basins, gates, a drop structure, and solids drying 32 
lagoons. 33 

 Associated facilities include an access road, fencing and security gates, an electrical building 34 
with transformers, switching equipment, a backup generator and fuel tank, storage buildings, 35 
communication devices, and an outlet tower. 36 

 One single-bore tunnel connecting Intake 2 to Intake 3, and the intermediate forebay (Tunnel 37 
1a), with a launch, retrieval, and vent shaft. The segment of this tunnel between Intakes 2 and 3 38 
would have an inside diameter of 28 feet and the segment between Intake 3 and the 39 
intermediate forebay would have an inside diameter of 40 feet. 40 

 One 28-foot-inside-diameter single-bore tunnel between Intake 5 and the intermediate forebay 41 
(Tunnel 1b), with a launch, retrieval, and vent shaft. 42 
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 Gates and flowmeters between intakes and sedimentation basins, junction structures, or tunnel 1 
shafts. 2 

 Transition structures, such as stop logs and vents, between tunnel shafts and the intermediate 3 
forebay. 4 

 Inlet structures with roller gates, trashracks, gate hoist gantry, and stop logs. 5 

 An intermediate forebay, a pass-through facility. 6 

 An outlet structure to convey water from the intermediate forebay into each main tunnel bore 7 
(Tunnel 2) via a vertical shaft. 8 

 Two 40-foot-inside-diameter tunnels (Tunnel 2) between the intermediate forebay and two 9 
4,500 cfs pumping plants leading to the expanded Clifton Court Forebay, with large-diameter 10 
TBM launch/retrieval shafts, safe haven work areas, and vent shafts at approximately 4-mile 11 
intervals. 12 

 An expanded Clifton Court Forebay with new embankments and an embankment dividing the 13 
forebay into a north cell and a south cell. 14 

 Connections and control structures to the Banks and Jones pumping plants. 15 

 A culvert siphon between the north cell of Clifton Court Forebay and a new canal segment. 16 

 A canal and set of gates between the siphon leading from the north cell and the approach 17 
canal to the Jones Pumping Plant. 18 

 A culvert siphon, two segments of canal, and a set of gates between the siphon leading from 19 
the north cell of Clifton Court Forebay and the approach canal to Banks Pumping Plant, 20 
downstream of Skinner Fish Facility. 21 

 A set of gates in the existing approach canal to the Banks Pumping Plant downstream of the 22 
connection to the north cell of Clifton Court Forebay. 23 

 A set of gates in the existing approach canal to the Jones Pumping Plant downstream of the 24 
connection to Old River. 25 

 Transmission lines running from the existing electrical grid to project substations. Under 26 
Alternative 4, the method of delivering power to construct and operate the water conveyance 27 
facilities is assumed to be a “split” system that would connect to the existing grid in two 28 
different locations—one in the northern section of the alignment, and one in the southern 29 
section of the alignment. It is anticipated that only the southern interconnection would remain 30 
in place during conveyance facility operations. 31 

 Borrow areas and areas identified for the storage and/or disposal of spoil, RTM, and dredged 32 
material. 33 

Table 3-11. Summary of Physical Characteristics under Alternative 4 34 

Feature Description/Surface Acreagea Approximate Characteristics 

Overall project/2,000 acres 

 Conveyance capacity (cfs) 9,000 

 Overall length (miles) 45 

Intake facilities/approximately 90 acres average per site 

 Number of on-bank fish-screened intakes 3 
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Feature Description/Surface Acreagea Approximate Characteristics 

 Maximum diversion capacity at each intake (cfs) 3,000 

Tunnels/170 acres (permanent subsurface easement = 1,700 acres) 

Tunnel 1a connecting Intakes 2 and 3 to the intermediate forebay 

 Tunnel length (mi) 8.73 

 Number of tunnel bores; number of shafts (total) 1; 4 

 Tunnel finished inside diameter (ft) 28 (between Intakes 2 and 3); 40 
(between Intake 3 and the 
intermediate forebay) 

Tunnel 1b connecting Intake 5 to the intermediate forebay 

 Tunnel length (mi) 4.77 

 Number of tunnel bores; number of shafts (total) 1; 3 

 Tunnel finished inside diameter (ft) 28 

Tunnel 2 connecting intermediate forebay to Clifton Court Forebay 

 Tunnel length for each bore (mi) 30.1 

 Number of tunnel bores; number of shaft sites (total per bore) 2; 9 

 Tunnel finished inside diameter (ft) 40 

Intermediate forebay/243 acres 

 Water surface area, at elevation 0 ft (acres) 37 

 Active storage volume (af) 750 

 Emergency spillway inundation area (acres) 131  

Clifton Court Pumping Plant  

 Total Number of Pumps (both pumping plants) 12 

 8 large pumps, capacity per pump (cfs) 1,125 

 4 small pumps, capacity per pump (cfs) 563 

 Total dynamic head (ft) 37 

Expanded Clifton Court Forebay/2,600 acres (total water surface area at maximum operation level) 

 Forebay dredging area (acres) 2,010 

 Expanded water surface area (acres) 590 

 Active storage volume (af) 4,300 to 10,200 (north cell) 

14,000 (south cell) 

Power requirements 

 Estimated pumping electric load (MW) 36 

af = acre-feet. 

cfs = cubic feet per second. 

ft = feet. 

MW = megawatt. 
a Acreage estimates represent the permanent surface footprints of selected facilities. Characteristics of 

other areas including temporary work areas and those designated for borrow, spoils, and reusable 
tunnel material are reported in Appendix 3C. Overall project acreage includes some facilities not listed, 
such as permanent access roads. 

 1 

Facilities under Alternative 4 would be operated to provide diversions up to a total of 9,000 cfs from 2 
the new north Delta intakes. The total diversion capacity for the south Delta export facilities would 3 
remain constant at 15,000 cfs due to the limited capacity of downstream conveyance structures, but 4 
the north Delta facilities would provide flexibility in where water is being diverted from (north vs. 5 
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south Delta). Operations of the existing SWP/CVP south Delta export facilities would continue as 1 
described in Section 3.5.1 for the No Action Alternative. 2 

Geotechnical exploration would be required under Alternative 4 to obtain data to support the 3 
development of an appropriate geologic model, characterize ground conditions, and reduce the 4 
geologic risks associated with the construction of proposed facilities. Exploration methods would 5 
include soil borings and conventional piezocones and seismic cones, as well as sampling for gas 6 
within soils and groundwater at selected locations.9  7 

Alternative 4 water conveyance operations would follow the criteria described as Operational 8 
Scenario H and would include criteria for north Delta diversion bypass flows, south Delta OMR 9 
flows, south Delta E/I ratio,10 flows over Fremont Weir into Yolo Bypass via operable gates, Delta 10 
inflow and outflow, Delta Cross Channel gate operations (in addition to NMFS BiOp Action IV.1.2), 11 
additional Rio Vista minimum flow requirements, operations for Delta water quality and residence 12 
(per D-1641), and water quality for agricultural and municipal/industrial diversions (per D-1641). 13 
Delta outflow under Scenario H would be determined by the outcome of a decision tree process 14 
being used to account for potential uncertainties related to flow requirements. The decision tree 15 
process and outcomes are described further in Section 3.6.4.2, North Delta and South Delta Water 16 
Conveyance Operational Criteria, for Scenario H. 17 

3.5.9.2 Conservation Components 18 

Alternative 4 includes activities intended to address conservation needs across a variety of habitat 19 
types and locations. Activities would be carried out in the habitat types and amounts listed below. 20 
These activities are described in detail in Section 3.6.2. 21 

 65,000 acres of restored tidal perennial aquatic, tidal mudflat, tidal freshwater emergent 22 
wetland, and tidal brackish emergent wetland natural communities within the BDCP ROAs 23 
(CM4). 24 

 10,000 acres of seasonally inundated floodplain habitat within the north, east, and/or south 25 
Delta ROAs (CM5). 26 

 20 linear miles of channel margin habitat enhancement in the Delta (CM6). 27 

 5,000 acres of restored native riparian forest and scrub habitat (CM7). 28 

 2,000 acres of restored grassland and 8,000 acres of protected or enhanced grassland within 29 
BDCP CZs 1, 8, and/or 11 (CM8 and CM3). 30 

                                                             
9 If the Lead Agencies ultimately select an alternative that proposes an alignment different from the modified 
pipeline/tunnel alignment, it is anticipated that a similar plan for geotechnical exploration would be designed and 
implemented, as described in Appendix 3B, Environmental Commitments. A discussion of the potential 
environmental effects resulting from implementation of these activities appears in Chapter 31, Other CEQA/NEPA 
Required Sections, Section 31.5.1.1. Because additional detail pertaining to the location and extent of these efforts 
under the modified pipeline/tunnel alignment has been developed since the release of the Public Draft EIR/EIS, the 
potential effects of these activities have been incorporated into relevant portions of the impact analysis pertaining 
to construction of the water conveyance facilities. 
10 In computing the E/I ratio for Scenarios H1 and H3, the Sacramento River inflow is considered to be downstream 
of the north Delta intakes. However, in computing the E/I ratio for Scenarios H2 and H4, the Sacramento River 
inflow was assumed to be upstream of the proposed north Delta intakes. 
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 Up to 67 acres of restored vernal pool complex and 72 acres of restored alkali seasonal wetland 1 
in CZs 1, 8, and/or 11 (CM9), and 600 acres of protected vernal pool complex within CZs 1, 8, 2 
and/or 11 (CM3).  3 

 1,200 acres of restored nontidal marsh within CZs 2 and 4 and/or 5, and the creation of 500 4 
acres of managed wetlands (CM10). 5 

 50 acres of protected nontidal marsh (CM3). 6 

 150 acres of protected alkali seasonal wetland complex in CZs 1, 8, and 11 (CM3 and CM11). 7 

 1,500 acres of protected managed wetlands (CM3 and CM11). 8 

 6,600 acres of protected managed wetland natural community (CM3) 9 

 48,125 acres of cultivated land (non-rice), up to 500 acres of cultivated land (rice), and 3,000 10 
acres of cultivated land (rice or equivalent) protected (CM3 and CM11). 11 

3.5.9.3 Measures to Reduce Other Stressors and Avoidance and 12 

Minimization Measures 13 

Measures to Reduce Other Stressors 14 

Alternative 4 includes the following conservation measures (CM12–CM21) related to reducing other 15 
stressors (exposure to contaminants, competition, predation and changes to the ecosystem caused 16 
by nonnative species, entrainment at intake pumps not operated by SWP and CVP, and fish passage). 17 
These conservation measures are described in detail in Section 3.6.3. 18 

 Methylmercury Management (CM12) – Actions implemented under this conservation measure 19 
would minimize conditions that promote production of methylmercury in restored areas and 20 
the subsequent introduction of methylmercury to the foodweb and to covered species.  21 

 Invasive Aquatic Vegetation Control (CM13) – Actions implemented under this conservation 22 
measure would control the introduction and spread of invasive aquatic vegetation in BDCP 23 
aquatic restoration areas. 24 

 Stockton Deep Water Ship Channel Dissolved Oxygen Levels (CM14) – Through funding 25 
provisions, this conservation measure would ensure that the Stockton DWSC Aeration Facility 26 
continue operations to maintain DO concentrations in the DWSC in accordance with TMDL 27 
objectives.  28 

 Localized Reduction of Predatory Fishes (Predator Control) (CM15) – Actions implemented 29 
under this conservation measure would reduce populations of predatory fishes at specific 30 
locations and eliminate or modify holding habitat for predators at selected locations of high 31 
predation risk. 32 

 Nonphysical Fish Barriers (CM16) – Implementation of this conservation measure would entail 33 
the installation of nonphysical barriers (structures combining sound, light and bubbles) 34 
potentially at the head of Old River, the Delta Cross Channel, Georgiana Slough, Turner Cut, and 35 
Columbia Cut (note that Turner and Columbia Cut each have two channels, and thus would 36 
require two barriers), to direct outmigrating juvenile salmonids away from Delta channels in 37 
which survival is lower.  38 
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 Illegal Harvest Reduction (CM17) – Under this conservation measure, funding would be 1 
provided to CDFW to increase the enforcement of fishing regulations to reduce illegal harvest of 2 
Chinook salmon, Central Valley steelhead, green sturgeon, and white sturgeon in the Delta, bays, 3 
and upstream waterways. 4 

 Conservation Hatcheries (CM18) – This conservation measure would establish new 5 
conservation propagation programs and expand the existing program for delta and longfin smelt 6 
to ensure the existence of refugial captive populations of both delta and longfin smelt, thereby 7 
helping to reduce risks of extinction for these species. 8 

 Urban Stormwater Treatment (CM19) – Under this conservation measure, the BDCP 9 
Implementation Office would provide a mechanism, through funding, for implementing 10 
stormwater treatment measures in urban areas that would result in decreased discharge of 11 
contaminants to the Delta. 12 

 Recreational Users Invasive Species Program (CM20) – Under this conservation measure, the 13 
BDCP Implementation Office would fund a Delta Recreational Users Invasive Species Program, 14 
which would implement actions to prevent the introduction of new aquatic species and reduce 15 
the spread of existing aquatic invasive species via recreational watercraft, trailers, and other 16 
mobile recreational equipment used in aquatic environments in the Plan Area. 17 

 Nonproject Diversions (CM21) – Under this conservation measure, the BDCP Implementation 18 
Office would fund actions that would minimize the potential for entrainment of covered fish 19 
species associated with operation of nonproject diversions (diversions other those related to the 20 
SWP and CVP). 21 

Avoidance and Minimization Measures 22 

As described in Section 3.5.2.3, AMMs would be incorporated into BDCP activities to avoid or 23 
minimize direct take of covered species and minimize impacts on natural communities that provide 24 
habitat for covered species, critical habitat, and jurisdictional wetlands and waters throughout the 25 
Plan Area. Comprehensive AMMs (e.g., BMPs to avoid erosion, sedimentation, and contaminant 26 
spills) would be implemented for each BDCP project. A detailed description of the AMMs is provided 27 
in the BDCP Appendix 3.C, Avoidance and Minimization Measures. 28 

3.5.9.4 Issuance of Federal Incidental Take Permits 29 

USFWS and NMFS would issue 50-year ITPs under ESA Section 10(a)(1)(B) to DWR for the 30 
incidental take of federally listed species from the construction, operation, and maintenance 31 
associated with water conveyance, ecosystem restoration, and other activities as described in the 32 
BDCP and under Alternative 4 (see Table 1-1 in Chapter 1, Introduction, for a list of the species for 33 
which BDCP proponents are seeking coverage).  34 

3.5.9.5 Issuance of State Incidental Take Permits 35 

CDFW would approve the BDCP as an NCCP and issue permits pursuant to Fish and Game Code 36 
Section 2835 to DWR for the incidental take of covered species from the construction, operation, 37 
and maintenance associated with water conveyance, ecosystem restoration, and other activities as 38 
described in the BDCP and under Alternative 4 (see Table 1-1 in Chapter 1, Introduction, for a list of 39 
the species for which BDCP proponents are seeking coverage). 40 
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3.6 Components of the Alternatives: Details 1 

3.6.1 Water Conveyance Facility Components (CM1) 2 

The permanent and temporary physical/structural components related to water conveyance 3 
facilities would vary with alternative. During construction, temporary work areas and facilities 4 
throughout the Delta would be needed to construct the conveyance facilities. Temporary facilities 5 
would be removed following construction, and the work areas would be returned to their 6 
preconstruction condition to the extent possible. Demolition and/or removal of existing 7 
infrastructure (e.g., buildings and fences) would be required prior to the construction of some water 8 
conveyance facilities. Due to the relatively high groundwater level in some proposed work areas, 9 
dewatering would be necessary to provide a dry workspace. Dewatering and activities associated 10 
with tunneling were assumed to occur 7 days per week and 24 hours per day, while other 11 
construction activities would occur 5 days per week (Monday through Friday) up to 24 hours per 12 
day. 13 

The major components of CM1, both permanent and temporary, are listed below; detailed 14 
descriptions follow. Additional construction detail is provided in Appendix 3C, Construction 15 

Assumptions for Water Conveyance Facilities. 16 

 North Delta Intakes 17 

 Concrete intake structure 18 

 Fish screens 19 

 Sedimentation basin 20 

 Solids lagoon 21 

 Pumping plant 22 

 Intake pipelines 23 

 New access roads 24 

 New perimeter berm/levee modifications 25 

 Parking, lighting, fencing, and landscaping 26 

 New utility corridors 27 

 Conveyance Facilities 28 

 Pipelines/tunnels 29 

 Pipelines 30 

 Concrete-lined soft ground tunnel 31 

 Permanent right-of-way (ROW)/subsurface easements 32 

 Ventilation and tunnel access shafts 33 

 RTM conveyors and storage/disposal areas 34 

 Canals 35 
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 Canal 1 

 Culvert siphons 2 

 Intermediate pumping plant 3 

 Tunnel siphons (concrete-lined soft ground tunnel) 4 

 New bridges 5 

 New access roads 6 

 Operable barriers 7 

 Forebays 8 

 Intermediate forebay, emergency spillway, embankment, and intermediate pumping plant 9 

 Byron Tract Forebay 10 

 Expanded Clifton Court Forebay 11 

 Gate control structures 12 

 New utility corridors 13 

 New bridges 14 

 New access roads 15 

 Connections to Banks and Jones pumping plants 16 

 Power supply and grid connections 17 

 Through Delta/separate corridors conveyance—levee construction and modification 18 

 Screened intakes (without pumping plants) 19 

 Diversion pumping plants 20 

 Operable barriers (some with boat locks) 21 

 Fixed barriers 22 

 New access roads 23 

 New utility corridors 24 

 New levee sections 25 

 Temporary access and work areas for intake, canal, and pipeline/tunnel construction 26 

 Temporary barge unloading facilities 27 

 Road haul routes and temporary access roads 28 

 Concrete batch plants and fuel stations  29 

 General construction work areas, including field offices, warehouse, and maintenance shops. 30 

Habitat restoration, protection, creation, and enhancement; stressor reduction conservation 31 
measures; and avoidance and minimization measures (CM2–CM21) could also include 32 
physical/structural components related to new roads for site access, levee work, and similar 33 
elements. These conservation measures are analyzed at the program level in this EIR/EIS. 34 
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3.6.1.1 North Delta Intakes 1 

Depending on the alternative, CM1 would include construction of up to five new intakes on the east 2 
or west bank of the Sacramento River. A total of 17 potential intake locations were identified, based 3 
on discussions with the Lead Agencies regarding specific fishery considerations as described in the 4 
Fish Facility Technical Team (FFTT) Report.11 These original 17 sites were narrowed to 12 sites, of 5 
which 7 are located along State Route (SR) 160/River Road on the east bank of the Sacramento 6 
River from south of Freeport to the historical community of Vorden, and 5 are located on the west 7 
bank from the Pocket Area south to near Randall Island. Along with the criteria previously identified 8 
in the FFTT report, sites were recommended based on the site’s ability to minimize effects on 9 
aquatic and terrestrial species, maintain a diversion structure’s functionality, provide adequate river 10 
depth, provide adequate sweeping flows, maintain flood neutrality, and minimize impacts on land 11 
use and local communities. A detailed description of the process and steps used in identifying and 12 
refining proposed intake locations is described in Appendix 3F, Intake Location Analysis. A maximum 13 
of five intake sites would be selected for any given alternative; each intake would divert a maximum 14 
of 3,000 cfs from the Sacramento River. Typically, each intake site would comprise a concrete 15 
structure, a fish screen, a sedimentation basin, a solids lagoon, a pumping plant, conveyance 16 
pipelines to a point of discharge into the conveyance facility (pipelines/tunnels or canals, depending 17 
on the alternative), a 69-kilovolt (kV) substation, and new access roads. These construction 18 
activities would necessitate realignment of existing roadways, employee parking, lighting, fencing, 19 
control and communication devices, and landscaping. A new perimeter berm would be constructed, 20 
and the space enclosed by the existing levee and new perimeter berm would be backfilled up to the 21 
elevation of the top of the perimeter berm, creating a building pad for the intake structure and 22 
adjacent pumping plant. 23 

A conceptual rendering of the intake design is provided in Figure 3-19. A schematic of a typical 24 
intake structure is shown in Figure 3-20. 25 

Under the modified pipeline/tunnel alignment (Alternative 4), pumping plants would not be located 26 
adjacent to intake facilities; instead, they would be located northeast of Clifton Court Forebay in the 27 
southern part of the conveyance alignment. At the intakes, water would flow via gravity from 28 
sedimentation basins into a shaft that would discharge into a tunnel leading to the intermediate 29 
forebay. Additionally, a different design for conveying water from the intake structures to the 30 
tunnels is proposed under this alternative. Differences between Alternative 4 and other alternatives 31 
are noted at the end of each subsection below. A conceptual rendering of the intake design under the 32 
modified pipeline/tunnel alignment is provided in Figure 3-19a and a schematic of a typical intake 33 
structure is shown in Figure 3-20a. 34 

Two 7,500 cfs intake structures and two pumping plants would be constructed under Alternative 9. 35 
These intakes would be located where the Sacramento River meets the Delta Cross Channel and 36 
Georgiana Slough; the pumping plants, which include their own small intake structures, would be 37 
located on the San Joaquin River at the head of Old River and on Middle River upstream of Victoria 38 
Canal. However, these facilities differ substantially from those that would be incorporated into other 39 
alternatives. The differences are noted at the end of each subsection below. 40 

                                                             
11 BDCP Fish Facilities Technical Team. 2011. Bay Delta Conservation Plan Technical memorandum. July. Access 
date: October 16, 2013. Available: http://baydeltaconservationplan.com/Libraries/Dynamic_Document_Library/ 
Fish_Facilities_Team_Technical_Memo_Final_7_15_2011.sflb.ashx 
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Description 1 

Intake Perimeter Berm 2 

The intakes would be sited along the existing Sacramento River levee system, requiring levee 3 
modifications to facilitate intake construction and to provide continued flood management. At each 4 
intake pumping plant site, a new perimeter berm would be constructed on the landside (see Figure 5 
3-20). The space enclosed by the perimeter berm would be filled up to the elevation of the top of the 6 
perimeter berm, creating a building pad for the adjacent pumping plant. The new perimeter berms 7 
would be designed to provide the same level of flood protection as the existing levee. Transition 8 
levees would be constructed to connect the existing levees to the new perimeter berms. 9 

A typical new perimeter berm would have a broad-based, generally asymmetrical triangular cross 10 
section. The berm height, as measured from the adjacent ground surface on the landside vertically 11 
up to the elevation of the berm crest, would range from approximately 20 to 45 feet to provide 12 
adequate freeboard above anticipated water surface elevations. The width of the perimeter berm 13 
(toe of berm to toe of berm) would range from approximately 180 to 360 feet. The minimum crest 14 
width of the berm would be 20 feet; however, in some places it would be larger to accommodate 15 
roadways and other features. Cut-off walls would be constructed to avoid seepage, and the 16 
minimum slope of levee walls would be three units horizontal to one unit vertical. All levee 17 
reconstruction will comply with applicable state and federal flood management engineering and 18 
permitting requirements. 19 

Under Alternative 4, the levee sections adjacent to intakes would be widened and box conduits 20 
would be installed through the levee section to provide transition for flows between the intake 21 
structure and the sedimentation basins. The perimeter berm at these sites would surround the 22 
sedimentation basins, outlet shaft, and storage buildings, and would be designed to provide the 23 
same level of flood protection as the levee at each intake site. A slurry cutoff wall would also be 24 
constructed around the perimeter of the intake facility. This perimeter cutoff wall would tie into 25 
short sections of diaphragm wall within the widened levee crest and would increase public flood 26 
protection during construction. It is anticipated that earthwork at each intake site would require 27 
approximately 1.4 million cubic yards of borrow material. 28 

Construction of the Georgiana Slough intake for Alternative 9 would require the relocation of a levee 29 
and associated road to create space for a boat channel and lock to allow continued boat access 30 
between the Sacramento River and Georgiana Slough. Both diversion pumping plants, along with 31 
their associated facilities, would be constructed on engineered fill, with a final ground level of 32 
approximately 25 feet for the Old River plant and 15 feet for the Middle River plant. 33 

Intake Structure and Fish Screens 34 

The intake structure would consist of a reinforced concrete structure subdivided into individual 35 
bays that can be isolated and individually managed. Water would be diverted from the river by 36 
gravity into the screened bays and routed from each bay through multiple parallel conveyance 37 
conduits to a receiving partitioned or channelized sedimentation basin. Each bay would be fitted at 38 
opposing faces with screen panels, flow control baffles, and provisions for bulkhead isolation. The 39 
bank of vertical stainless steel screen panels with stainless steel wire fabric would prevent 40 
impingement and entrainment of fry-sized salmonids and juvenile smelt. The series of self-41 
contained flow control baffle assemblies would be located behind the screens and would uniformly 42 
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distribute approach velocities at the screen face. Log booms and/or deflector equipment would 1 
protect the intakes from debris and other floating objects. 2 

From the river bottom to the top of the structure, the intake structure would be approximately 55 3 
feet tall, with the top deck elevation aligning with the top of the adjacent levee to maintain flood 4 
protection and provide access. Depending on the height of the river at the intake location, the intake 5 
would rise above the river’s surface by 20–30 feet. At Intakes 1 and 2 for alternatives using the 6 
pipeline/tunnel alignment, the pumping plants would require a surge tower in lieu of an air vent; 7 
the elevation of the top rim of the surge tower would be approximately 65–70 feet (North American 8 
Vertical Datum of 1988 [NAVD 88]).  9 

The intakes would be sized to provide screen area, in accordance with federal and state standards, 10 
sufficient to prevent entrainment and impingement of salmonids and delta smelt. The intake sizes 11 
(length along the river at the face of the intake) would vary depending on intake location from 12 
approximately 700 to 2,500 feet for the pipeline/tunnel, modified pipeline/tunnel, and east 13 
alignments; and from 850 to 2,300 feet for the west alignment. Each intake, with the exception of the 14 
intakes proposed for Alternative 9, would have a maximum conveyance capacity of 3,000 cfs. 15 

The intake facilities would use on-river vertical flat plate screens, which represent the best available 16 
technology for reducing entrainment and impingement risk to fish species. Although the diversions 17 
would be located outside of the main range for delta and longfin smelt, the fish screens would be 18 
designed to meet delta smelt criteria, which require 5 square feet/cfs and result in approach velocity 19 
less than or equal to 0.2 feet/s. When coupled with equal or less sweeping velocities, delta smelt 20 
impingement and screen contact is minimized (Swanson et al. 2005; White et al. 2010). The delta 21 
smelt screening criteria are also protective of salmonids, for which the standards for Chinook 22 
salmon fry are 0.33 feet/s approach velocity.  23 

Each of the intake facilities would vary slightly in terms of bathymetric conditions and design river 24 
levels. The fish screen sizes, like the individual intake sizes, would vary depending on intake location 25 
and would range from 10 to 22 feet in height and from 915 to 1,935 feet in length. Each screen 26 
would be as large as the largest fish screens in the Central Valley, such as those at the Glenn-Colusa 27 
Irrigation District (GCID), Tehama-Colusa Canal Authority (TCCA) and Freeport Regional Water 28 
Authority (FRWA) facilities. Differences between the GCID and TCCA screens and those proposed for 29 
the intake locations include slower ambient flow conditions and weaker swimming fish species like 30 
delta smelt. The FRWA diversion uses flat plate screens with approach velocities suitable for delta 31 
smelt and has similar flow conditions (FFTT 2011). Because of changes in river flow and tidal 32 
influence (i.e. tidally-influenced flows), approach velocities would be maintained by a system of 33 
vertically and horizontally adjustable flow control baffles placed behind the screens (FFTT 2011). 34 

Fish will be prevented from being drawn into the intakes by a fish screen system of screen panels at 35 
the lowest portion of the intake structure face, with solid panels stacked above the screens in guides 36 
that extend above the deck of the intake structure. The screen panels are arranged in groups that 37 
provide enough area for the maximum possible diversion when added in multiples of 6 screen 38 
groups, with each of the groups being hydraulically independent. The screens are a vertical flat plate 39 
profile bar type made of stainless steel, with an opening of 0.069 inches and porosity of 43 percent. 40 
Each individual screen bay group will have a dedicated screen cleaning system using large brushes 41 
supported by a monorail and driven by an electric motor and cable system that would clean the 42 
screens at a minimum of every five minutes. A log boom system would protect the screens and 43 
cleaning system from large river debris.  44 
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Because of the length of the screens and extended fish exposure to their influence (screens and 1 
cleaners), fish refugia areas have been recommended to be incorporated into the screen design of 2 
the intakes (FFTT 2011). These areas would consist of small areas created within the columns 3 
between the fish screens that will provide small fish resting areas and protected cover from 4 
predators. Design concepts for fish refugia are still in their infancy and are usually site-specific, with 5 
designs recommended by the fish agencies (Svoboda 2013). Two recent examples of the refugia 6 
design and installation process include the Red Bluff fish screen and Reclamation District 2035, on 7 
the Sacramento River just north of Sacramento (Svoboda 2013). The Red Bluff fish screen design 8 
used a physical model study to assess hydraulic parameters such as velocity and turbulence in 9 
relation to behavior of juvenile Chinook salmon, white sturgeon, and rainbow trout. Bar spacing at 10 
the entrance to the refuge was selected based on fish size (to allow species for protection in, while 11 
excluding predators) and a final configuration was chosen to reduce velocity in the refuge while 12 
minimizing turbulence; a total of four fish refugia were constructed along 1,100 feet of screen. At the 13 
Reclamation District 2035 fish screen, an initial design included a single refuge pocket midway along 14 
the intake, which was subsequently modified to include 2-ft-long refugia between each screen panel 15 
along the intake. This fish screen also included juvenile fish habitat elements into the upstream and 16 
downstream sheet pile training walls and the sloped soil areas above the training walls, with grating 17 
materials attached to the sheet pile walls to prevent predatory fish from holding in the corrugated 18 
areas by the walls and to another form of refuge for small fish (Svoboda 2013). These two examples 19 
serve to illustrate the site-specific design considerations that are necessary for construction of large 20 
intakes. 21 

The two intake structures for Alternative 9 would not divert water toward a pumping plant but into 22 
existing channels. These structures would be 2,800 feet wide and 15 feet high. Each intake would 23 
divert up to 7,500 cfs. Radial gates downstream of the intakes would limit flow to this maximum, 24 
while slide gates on each bay would equalize approach velocity across the face of the fish screen. The 25 
intake at Georgiana Slough would entail construction of a boat lock to allow continued passage 26 
between the slough and the Sacramento River. Two smaller intake structures would not include fish 27 
screens; these would divert up to 250 cfs into the diversion pumping plants, redirecting flows of 28 
existing channels, and would include automatic self-cleaning trash racks, along with sluice gates 29 
between the intake and the pumps. 30 

Sedimentation Basins and Solids Handling Facilities 31 

Although the intake fish screens would remove debris and sediment from the intake inflow, a 32 
sedimentation basin would be constructed between the intake structure and the pumping plant to 33 
remove the suspended solids that pass through the screen. Settled sediment in the sedimentation 34 
basin would be collected by solids collection equipment in the sedimentation basin and conveyed by 35 
positive displacement/progressive cavity pumps to up to three solids lagoons for further settling 36 
and disposal. Water would be conveyed from the solids lagoons by gravity to the inlet structure of 37 
the sedimentation basin. 38 

The sedimentation basin would be approximately 120 feet long by 40 feet wide by 55 feet deep, and 39 
would have interior concrete walls to create separate sedimentation channels. The channels would 40 
divide the flow, and each channel would be capable of being independently isolated for 41 
maintenance. The structural system for the basins would consist of reinforced concrete walls and 42 
mat slab foundation supported on piles. The walls would be designed to retain external soil loads 43 
and contain internal hydrostatic and dynamic loads. The bottom of the basin would be at an 44 
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elevation between -28.0 and -20.9 feet (NAVD 88) and the top of the walls would be at the flood 1 
protection elevation. 2 

The solids lagoons would be concrete lined to prevent seepage to the groundwater or adjacent 3 
riverbed, and would be approximately 10 feet deep with sloped sides with a top width of 86 feet and 4 
a top length of 165 feet. Under the modified pipeline/tunnel alignment (Alternative 4), the solids 5 
lagoons would be approximately 15 feet deep and would have a bottom width of 200 feet and a 6 
bottom length of 400 feet. Up to three solids lagoons would be used in a rotating cycle with one 7 
basin filling, one settling, and the third being emptied of settled and dewatered solids. The volume of 8 
solids generated on a daily basis would depend on the volume of water pumped through the intakes, 9 
as well as on the sediment load within the river. It is anticipated that during most periods when five 10 
intakes are operating at about 3,000 cfs each, approximately 137,000 dry pounds of solids per day 11 
would be pumped to the solids lagoons. During periods of high sediment load in the Sacramento 12 
River, the daily mass of solids would be expected to increase up to 253,000 dry pounds per day. The 13 
annual volume of solids is anticipated to be 486,000 cubic feet (dry solids basis). 14 

Under the modified pipeline/tunnel option, reinforced concrete collector box conduits would be 15 
constructed across the back wall of the fish screens at each intake and would funnel flow from the 16 
intake structure into the sedimentation basins. Under this alignment, the sedimentation system at 17 
each intake would consist of a jetting system in the intake structure that will re-suspend 18 
accumulated sediments for transport to the intake collector box conduits; twin unlined, earthen 19 
sedimentation basins; and solids lagoons for drying and consolidating prior to disposal. The basins 20 
would be triangular in shape and would be approximately 250 to 677 feet wide (with the maximum 21 
width facing the intake channels), 660 feet long, and 25 feet deep (for normal settling depth and 22 
sediment storage depth). The bottom of the basin would be at an elevation between -28 and -23 feet 23 
and the deck surrounding basin would be 3 feet above the water surface elevation corresponding to 24 
a 200-year flood (inclusive of projected sea level rise). The basins would be divided by an earthen 25 
berm running the full length of the basin, with three fish screen bays connected by the box conduits 26 
serving each half of the overall sedimentation basin.  27 

Under the modified pipeline/tunnel option, four sediment drying lagoons would be constructed at 28 
each intake site. Each lagoon would be approximately 160 feet wide (at the bottom), 350 feet long, 29 
and 15 feet deep with sloped sides. The top of each lagoon would be level with the site and would be 30 
protected from the design flood condition. Two drying lagoons would be available for each 31 
sedimentation basin allowing for a yearly rotation cycle with one drying lagoon filling and one 32 
settling and being dewatered through underdrains and a decant system. 33 

Intake structures built as part of Alternative 9 would not require sedimentation basins or solids 34 
lagoons. However, typical maintenance activities associated with river intakes would be performed 35 
to ensure that sediment buildup is controlled. These activities may include those listed below.  36 

 Suction dredging around the intake structures using raft- or barge-mounted equipment and 37 
pumping sediment to a landside spoils area. 38 

 Mechanical excavation around intake structures using track-mounted equipment and a 39 
clamshell dragline from the top deck after installing a floating turbidity control curtain to isolate 40 
the work area. 41 

 Dewatering the intake bays to remove sediment buildup using small front-end loading 42 
equipment and manual labor. 43 
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Intakes, Pumping Plants, and Appurtenant Facilities 1 

All pumping plants would include a cast-in-place- (CIP-) reinforced concrete structure and a 2 
superstructure, a 230 kV power substation and transformer to supply power, an access road, flood 3 
protection embankments, parking, outdoor lighting, security fencing, and communication 4 
equipment. In addition, intakes and intake pumping plants would have concrete sedimentation 5 
basins, associated solids handling facilities, and conveyance piping to a point of discharge into the 6 
proposed conveyance structure (i.e., pipelines/tunnels or canals). These structures/facilities would 7 
be located on the landside of the levee. To protect the structures from flood waters, the 8 
sedimentation basins, solids lagoons, and pumping plant would be constructed on engineered fill 9 
above design flood condition. All construction and modifications will comply with applicable state 10 
and federal flood management, engineering, and permitting requirements. 11 

Each of the intake pumping plant sites would be approximately 1,000 by 1,000 feet (approximately 12 
20 acres). The pumping plant would be approximately 262 feet long by 98 feet wide. Intake pumping 13 
plants would be constructed of reinforced concrete and have multiple floors to house mechanical 14 
and electrical equipment. The primary structural support systems used for the pumping plants 15 
would consist of reinforced concrete slabs and walls at and below grade, with steel framing and 16 
exterior metal wall and roof panels for the above-grade building. The pumping plant mechanical 17 
building system design criteria would conform to the requirements of Title 24, the California 18 
Mechanical Code, and other applicable codes, and would include heating, ventilation, air 19 
conditioning, plumbing, and fire protection systems. 20 

The intake pumping plant would include seven 500-cfs pumps, including one standby pump. The 21 
intake pumps would be orientated vertically and would operate in parallel. Each pump would 22 
discharge into an individual 96-inch-diameter (8-foot) pipe. Pumping capacity could be varied by 23 
reducing the number of pumps on line and/or adjusting the pump operating speed. Variable 24 
frequency drives (VFDs) and flow meters would be required on all pumps to vary the pumping rate. 25 

Conceptual engineering indicates that the intake pumping plants would require a deep foundation 26 
supporting a common concrete mat. Based on a preliminary pile foundation evaluation, using a 24-27 
inch concrete-filled pipe pile, an estimated pile length of 40–45 feet below the founding level of the 28 
intake pumping plant would be necessary. Foundation types and dimensions will be refined further 29 
when site-specific subsurface geotechnical data becomes available. Ground improvements would 30 
also be needed to improve foundation materials that are susceptible to liquefaction. 31 

A facility control system could provide local and remote automatic and manual control and 32 
monitoring of the facilities. It is anticipated that the control system would use a combination of 33 
buried fiber optic systems, microwave radio, and leased telecommunications lines. A global 34 
positioning satellite (GPS)-based time clock at each pumping plant would support the control 35 
system. This equipment would require that a small dish antenna be mounted on the roof of the 36 
pumping plant. Two additional antennae would be mounted on a pumping plant to support a 37 
communications system. 38 

A communications system would connect to the existing DWR Delta Field Division Operations and 39 
Maintenance Center near Banks Pumping Plant and the DWR communications headquarters in 40 
Sacramento. Buried fiber optic conduit would be installed from the southern end of the new 41 
conveyance facility at Byron Tract Forebay along the inlet canal to the Banks Pumping Plant and the 42 
Delta Field Division Operations and Maintenance Center. The conduit route would be adjacent to 43 
roads, highways, railroads, utilities, or other easements. 44 
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As described above, under the modified pipeline/tunnel option, the pumping facilities would not be 1 
constructed adjacent to the intake facilities, Instead, they would be located at the northeastern 2 
corner of Clifton Court Forebay on a small DWR-owned island south of Kings Island. Here, the two 3 
main tunnels would terminate at the base of two pump plant shafts. These shafts would (1) provide 4 
for gravity flow when system hydraulics allow (via a separate spillway into Clifton Court Forebay), 5 
(2) provide for surge protection via the spillway, and (3) house the pumps and their controls. The 6 
two pumping plants receive flow from the pump shafts and lift the water into Clifton Court Forebay, 7 
discharging water through pipes into a spillway basin within the northern section of forebay. Each 8 
pumping plant would have a design pumping capacity of 4,500 cfs and would include 4 large pumps 9 
(1,125 cfs capacity) and 2 smaller pumps (563 cfs capacity). The pumps would be vertical column 10 
discharge pumps, and one large pump at each plant would be a spare. Each pumping plant would be 11 
housed within a building and would have an associated electrical building. The pumping plant 12 
buildings would be circular structures with a diameter of 182 feet and each would be equipped with 13 
a bridge crane that would rotate around the building and allow for access to the main floor for pump 14 
removal and installation. The total site for the pumping plants, electrical buildings, substation, 15 
spillway, access roads, and construction staging areas is approximately 95 acres. The main floor of 16 
the pumping plants and appurtenant permanent facilities would be constructed at a minimum 17 
elevation of 25 feet to provide flood protection. The bottom of the pump shafts would be at an 18 
elevation of approximately -163 feet, though a concrete base slab, shaft lining, and diaphragm wall 19 
would be constructed to deeper levels (to an elevation of -275 feet). Under the MPTO, a control 20 
room within an electrical building at the pumping facility site would be responsible for controlling 21 
and monitoring the communication between the intake structures, pumping plants, and the Delta 22 
Field Division Operations and Maintenance Center, DWR Headquarters, and the Joint Operations 23 
Center. 24 

Pumping plants constructed for Alternative 9 would not pump water from intake facilities into other 25 
conveyance facilities. Rather, these pumping plants would provide diversion flow into existing 26 
channels. Each of the pumping plants would have three pumps plus one spare; each plant would 27 
have a 250 cfs capacity. The San Joaquin River plant would convey additional flows with organic 28 
material into Old River. The Middle River plant would convey additional flows with lower salinity 29 
levels into Old River. These plant sites would include a dewatering sump and discharge piping, flow 30 
meter vaults, outfall piping, an electrical and control building, an access road, and a transformer. 31 

Pumping Plant Substation 32 

Each intake pumping plant would be served by a 69 kV substation with a footprint of about 150 by 33 
150 feet. Here, transformers would convert power from 69 kV to the voltage needed for pumps and 34 
auxiliary equipment at the adjacent structures. For Alternatives 1B, 2B, and 6B, one intake pumping 35 
plant would also house a 230 kV substation, which would be located in a 268- by 267-foot enclosure. 36 
This substation and its transformers would convert power from the conveyance facility’s main 230 37 
kV transmission line to 69 kV, for use by the pumping plants and other facilities. 38 

The substations would be constructed adjacent to the pumping plants on concrete pads with 39 
sufficient ground preparation. The substation would be at the same elevation as the pumping plant 40 
operating floor and at the flood protection level; excavation is not anticipated. 41 

To supply power during construction of the intake and pumping plant structures and power for the 42 
tunneling and excavating machines, substations would be constructed early in the overall 43 
construction schedule. 44 
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Under the modified pipeline/tunnel alignment, a 230 kV transmission line and associated 230kV-1 
115kV substation used during construction would be repurposed and used to power the pumping 2 
plants at the Clifton Court Forebay location during operations. The repurposed substation would 3 
provide power to a new substation that would convert power from 115kV to 13.8kV. This substation 4 
would then include 13.8 kV feeder lines to a proposed electrical building to distribute the power to 5 
the major loads including the main pumps, dewatering pumps, and 13.8kV to 480V transformers. 6 

Intakes and pumping plants constructed for Alternative 9 would not necessitate substations but 7 
would incorporate transformers. 8 

Fencing, Lighting, and Landscaping 9 

Security fencing and lighting would be installed at all pumping plants. Outdoor lighting fixtures 10 
would be luminaries with individual photocells. Critical paths, entrances, and walkways would be 11 
illuminated. High bay lighting fixtures would be high-pressure sodium vapor, instant-on lamps. 12 

The need for fencing will be determined in accordance with DWR’s Water Resources Engineering 13 
Memorandum (WREM) No. 41a to protect the public from hazards associated with the conveyance 14 
facilities and ensure security of the facilities and operational personnel. Fencing would be placed 15 
within the ROWs of the facilities. 16 

Vegetation and signage are to be determined in accordance with DWR’s sensitivity to their impact 17 
on the Delta environment, guided by DWR’s WREM No. 30a, Architectural Motif, State Water Project. 18 
All proposed vegetation and signage will be coordinated with local agencies through an architectural 19 
review process. 20 

Intake Access 21 

The intakes would all be sited on the existing Sacramento River levee and levee roads. The intake 22 
design includes parking for employees during operations and maintenance. Along with the levee 23 
modifications discussed above, the levee roads would need to be realigned. Temporary access roads 24 
would be needed to connect the existing road network to the intake site for delivery of materials and 25 
construction equipment and personnel. Temporary access roads around the building site would also 26 
be necessary during construction. The existing levee roads are public roads that carry traffic 27 
through the Delta, and include SR 160 and various county roads. Access for travelers through the 28 
Delta on these existing roadways would be maintained by use of temporary new road detours 29 
around the intake sites. The existing alignment of these roadways would be modified to 30 
accommodate the intake structure, and the roadways would be reopened to traffic following 31 
construction.  32 

Under the modified pipeline/tunnel alignment, during the initial construction phase, the levee 33 
adjacent to each intake would be widened and raised. During this initial phase, SR 160 would be 34 
permanently relocated from its current alignment along the top of the river levee to a new alignment 35 
established on top of the widened levee (and box conduits), aligned approximately 220 feet further 36 
inland than the current alignment. Turn pockets and other features would be built to allow 37 
continued access to the intake sites.  38 

Operations and Maintenance 39 

The proposed intake facilities (including intakes, pumping plants, sedimentation basins, and solids 40 
lagoons) would require scheduled routine or periodic adjustment and tuning to remain consistent 41 
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with design intentions. Emergency maintenance is also anticipated. Routine facility maintenance 1 
would consist of activities such as painting, cleaning, repairs, and other tasks to operate facilities in 2 
accordance with design standards after construction and commissioning. It is anticipated that major 3 
equipment repairs and overhauls would be conducted at a centralized maintenance shop at one of 4 
the intake facilities sites or at the intermediate pumping plant site. 5 

Routine visual inspection of the facilities would be conducted to monitor performance and prevent 6 
mechanical and structural failures of project elements. Maintenance activities associated with river 7 
intakes could include removal of sediments, debris, and biofouling materials. These maintenance 8 
actions could require suction dredging or mechanical excavation around intake structures; 9 
dewatering; or use of underwater diving crews, boom trucks or rubber wheel cranes, and raft- or 10 
barge-mounted equipment. Periodic mussel cleaning in the sedimentation basins and solids removal 11 
from solids lagoons for off-site disposal would be required. Sediment in channels would also be 12 
removed periodically. 13 

Construction 14 

Intake Construction 15 

Depending on foundation material, foundation improvements would require excavation and 16 
replacement of soil below the new levee footprint and potential ground improvement. The levees 17 
would be armored with riprap—small to large angular boulders—on the waterside. All construction 18 
and modifications will comply with applicable state and federal flood management, engineering and 19 
permitting requirements. 20 

Each intake would require approximately 3.5–4.5 years to complete; construction of multiple 21 
intakes would overlap such that several intakes could undergo simultaneous construction, 22 
depending on the alternative. Intakes would be constructed using a sheetpile cofferdam in the river 23 
to create a dewatered construction area that would encompass the intake site. The cofferdam would 24 
lie approximately 10–35 feet from the footprint of the intake. The distance between the face of the 25 
intake and the face of the cofferdam would be dependent on the foundation design and overall 26 
dimensions. The length of each temporary cofferdam would vary by intake location, but would range 27 
from 740 to 2,440 feet. Cofferdams would be supported by steel sheet piles and/or king piles (heavy 28 
H-section steel piles). Installation of these piles would require both impact and vibratory pile 29 
drivers; piles would be driven using barge-mounted cranes and cranes mounted on temporary 30 
decks. For the purposes of analysis, it is assumed that up to 60 sheetpiles would be driven per day 31 
for construction of the cofferdam at each intake site. For further details regarding pile driving 32 
activities, see Appendix 3C, Table 3C-2. 33 

Some clearing and grubbing of levees would be required prior to installation of the sheet pile 34 
cofferdam, depending on site conditions. Additionally, if stone bank protection, riprap, or mature 35 
vegetation is present at intake construction site, it would be removed prior to sheet pile installation.  36 

Once the cofferdam is completed, the enclosed area would be excavated to the level of design 37 
subgrade using clam shell or long-reach backhoe before ground improvements and installation of 38 
foundation piles. The anticipated ground improvement methods may include jet grouting and deep 39 
soil mixing. The foundation construction would either be carried out by in-the-wet construction or 40 
conventional construction using dewatering methods. Electric-powered dewatering wells would be 41 
installed throughout the site. Diesel-powered standby power generator(s) would be used to power 42 
the dewatering pumps during power outages. A backup pump would be provided at every 43 
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dewatering location with pumps. Dewatering pumping may occur 24 hours per day, 7 days per 1 
week, and would continue throughout intake construction. Water would be pumped out of the 2 
cofferdam and stored in sedimentation tanks at landside work areas. Groundwater removed with 3 
the dewatering system would ultimately be treated as necessary and disposed of in surface waters 4 
under a National Pollutant Discharge Elimination System (NPDES) permit. Prior to dewatering, fish 5 
rescue and salvage plans (discussed in Appendix 3B, Environmental Commitments) would be 6 
implemented, as necessary, for dewatering operations. Velocity dissipation facilities, such as rock or 7 
grouted riprap, would be used to reduce velocity/energy and prevent scour where dewatering 8 
discharges reenter the river.  9 

The area behind the cofferdam would be excavated to the necessary depth and cast-in-drilled-hole 10 
(CIDH) or concrete-filled steel pipe foundation piles would be installed to support the intake 11 
structures. CIDH piles are installed by drilling a shaft, installing rebar, and filling the shaft with 12 
concrete; no pile driving is necessary with CIDH methods. Use of concrete filled steel piles would 13 
involve vibratory or impact-driving hollow steel piles, and then filling them with concrete. The 14 
required number of piles would vary by intake length. For the purposes of analysis, it is assumed 15 
that up to 60 steel piles would be driven per day for the construction of the intake structure at each 16 
intake site and that each intake structure would require 500 piles. Minor channel work would be 17 
necessary to install the intake fish screens; the channel disturbance area would vary by intake 18 
location and would range from approximately 2.5 to 7.1 acres. Foundation type, dimensions, and 19 
construction methods will be revised further when additional site-specific subsurface geotechnical 20 
data becomes available. 21 

All in-water construction activities are expected to be restricted to the period between June 1 and 22 
October 31, when the potential for fish and aquatic species of concern to be present would be at a 23 
minimum. Construction outside this period would only be allowed if authorized by relevant 24 
permitting agencies, and additional construction timing restrictions could also be imposed by these 25 
agencies, to protect specific species. No additional in-water work would be conducted for 26 
construction of the intakes until the cofferdam is removed and rock protection is installed during 27 
the in-water work window. In-water work would not occur every season over the duration of 28 
construction. Activities occurring within a dewatered cofferdam are not considered “in-water work” 29 
for the purposes of these restrictions. 30 

After intake structure construction is complete, the cofferdam would be flooded by removing the 31 
sheet pile walls in front of the intake structure. The removal of sheet pile walls would be performed 32 
by underwater divers using torches or plasma cutters to trim at the intake structure slab. Rock 33 
protection would be installed along the river banks upstream and downstream and along the front 34 
of the intakes to protect the intakes, prevent bank and channel erosion, and provide a transition 35 
from the river bottom to the intake structure. The length of bank protection required on either side 36 
of the intake would vary by intake location but would range from approximately 100 to 2,200 feet 37 
for the pipeline/tunnel, modified pipeline/tunnel, and east alignments, and from 500 to 1,800 feet 38 
for the west alignment. The intake structures and associated bank protection would permanently 39 
change existing substrates and local hydraulic conditions in the immediate vicinity of the intakes.  40 

The Sacramento River would remain navigable during construction of the intakes. River channel 41 
width at several intake sites varies from about 400 to 600 feet. The anticipated protrusion of 42 
cofferdams into the river is about 40 to 60 feet. Cofferdams would be installed around intake 43 
construction sites. Warning signs and buoys would be posted upstream of, downstream of, and at 44 
the construction sites. Buoy lights would also be provided for nighttime navigation during 45 
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construction. The completed intake structures would have proper lighting to prevent boat collisions 1 
with the structure at night. 2 

Under the modified pipeline/tunnel option, the intake systems would convey water from the river 3 
through the levee to landside sedimentation basins via an on-bank intake structure and gravity 4 
collector box conduits. The levees at intake sites would be widened to increase the crest width, 5 
facilitate intake construction, provide a pad for sediment handling, and accommodate the 6 
realignment of SR 160. To widen the levees, low permeability levee fill material (in accordance with 7 
USACE specifications) would be placed on the landside of the levee. The material would be 8 
compacted in lifts and keyed into the existing levee and ground. The levees would be widened by 9 
approximately 250 feet at each site. Ground improvement through jet grouting or other means 10 
would be provided to reduce the risk of liquefaction-induced settlement beneath the intake 11 
structure, box conduits, and pad fill area. The widened levee sections would allow for construction 12 
of the intake cofferdams, associated diaphragm walls, and levee cutoff walls within the existing levee 13 
prism while preserving a robust levee section to remain in place during construction. A slurry cutoff 14 
wall would also be constructed around the perimeter of the construction area for the landside 15 
facilities. This slurry wall, which would be tied into the diaphragm wall at the levee, would be 16 
intended to help prevent river water from seeping through or under the levee during periods when 17 
deep excavations and associated dewatering are required on the landside. By constructing a slurry 18 
wall in conjunction with a diaphragm wall, the open cut excavation portion of the work on the 19 
landside of the levee would be completely surrounded by cutoff walls, minimizing induced seepage 20 
from the river during and following construction. 21 

Intake Gravity Collector Pipelines 22 

To allow for the installation of pipe segments to connect the intake to the sedimentation basin, 23 
construction is expected to use open-cut methods after the pipe manifold portion of the cofferdam is 24 
backfilled. Trenchless installation methods to install the collector pipes between the manifold 25 
cofferdam and the sediment basins may also be considered during final design. If trenchless 26 
methods are employed, conduits would be constructed from inside the cofferdam or shaft to the 27 
landside of the levee prior to construction of the intake. Trenchless construction would be done 28 
using pipe ramming or tunnel boring machines. The process for handling RTM from tunneling is 29 
described in Section 3.6.1.2, Conveyance Facilities. 30 

If open-cut trenching is used and the native materials are generally of good quality in the area of 31 
conduit construction, excavated material from the trench would be used as embedment and backfill 32 
materials. If the native soils are not suitable as foundation materials for the trench, suitable 33 
materials would be imported to the site. 34 

Cut and cover construction would likely be used for landside pipe placement using long reach 35 
backhoes, scrapers, and excavators placed on levees or on the landside of the levees. Dewatering 36 
systems, if required to control groundwater and ensure a stable excavation trench, would be similar 37 
to those described for the intake structure foundations. 38 

Under the modified pipeline/tunnel option, reinforced concrete box conduits would be used to 39 
convey flows by gravity from the intake structure to the sedimentation basins. Twelve box conduits 40 
would be constructed at each intake (two box conduits for each fish screen bay group). Each box 41 
conduits would have a height and width of 12 feet. Flow meters and flow control sluice gates located 42 
on each box conduit would ensure that approach velocity standards are met. The box conduits 43 
would extend through a widened levee section and terminate with a wing wall transition structure 44 
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located in the sedimentation basins. The length of each box conduit would be approximately 375 1 
feet, which would allow for construction of a permanent relocation of SR 160 as part of the initial 2 
construction phase at the intake sites. 3 

3.6.1.2 Conveyance Facilities 4 

Tunnels 5 

Design 6 

The tunnel conveyance would consist of a single bore, 29-foot inside diameter (ID) tunnel on the 7 
northern end of the alignment (Tunnel 1) and a dual-bore, 33-foot ID tunnel on the longer, southern 8 
end of the alignment (Tunnel 2); Alternative 5 would convey water through a single-bore tunnel on 9 
the southern end. An intermediate forebay would be constructed to provide a hydraulic break 10 
before the diverted water enters the common tunnel conveyance system downstream. This 11 
hydraulic break would provide water conveyance operational flexibility and allow independent 12 
operation of each intake facility. 13 

The tunnel system would be operated under pressurized conditions at a constant volume with 14 

isolation facilities to allow reducing the number of tunnels in operation during periods of lower 15 
flow and to maintain velocity in active tunnels.  16 

In alluvial soils with high groundwater pressures, the tunnel would be constructed at depths greater 17 
than 60 feet using mechanized closed-face pressurized tunneling machines. The tunnel invert 18 
elevation is preliminarily assumed to be at 100 feet below mean sea level (msl), primarily to avoid 19 
peat deposits. Under the San Joaquin River and Stockton DWSC, the tunnel would be lowered to a 20 
depth sufficient to maintain necessary cover between the tunnel and dredging operations in the 21 
shipping channel. The final depth and profile of the tunnel would be set in the preliminary design 22 
phase for CM1, after detailed geotechnical investigations have been completed. A minimum 23 
horizontal separation of two outside tunnel diameters would be maintained in reaches with two 24 
tunnel bores. Because of the high groundwater level throughout the proposed tunnel alignment 25 
area, extensive dewatering (by means of dewatering wells along the tunnel alignment) and 26 
groundwater control in the tunneling operation and shaft construction would likely be necessary. 27 

The main construction or launching shafts for each tunnel would be about 120 feet in diameter to 28 
accommodate construction and construction support operations. The TBM retrieval shaft would be 29 
approximately 90 feet in diameter, and 50-foot-diameter intermediate ventilation shafts would be 30 
located approximately every 3 miles. Tunnel ventilation would adhere to California Division of 31 
Occupational Health and Safety (Cal-OSHA) tunnel ventilation requirements. The tunnels would be 32 
lined with precast concrete bolted-and-gasketed segments. The tunnel concrete liner would serve as 33 
permanent ground support and would be installed immediately behind the tunnel-boring machine, 34 
thereby forming a continuous watertight vessel. 35 

Upon completion of construction, launching, retrieval, and ventilation shafts would be converted to 36 
permanent access shafts so that personnel can gain access to the tunnel for inspections and 37 
maintenance. The large-diameter construction shafts would be modified to approximately 20-foot 38 
diameter access shafts that would rise approximately 20 feet above existing grade. The twin-bore 39 
tunnels would have two shafts, and would be surrounded by an earthen pad with approximate 40 
dimensions of 250 feet by 125 feet, and approximately 20 feet high. Road access to the top of the pad 41 
will be provided for maintenance vehicles. 42 
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Under the modified pipeline/tunnel option, Tunnel 1a would be a single bore 28-foot ID tunnel 1 
between Intakes 2 and 3 and a 40-foot ID tunnel between Intake 3 and the intermediate forebay. 2 
Tunnel 1b would be a single bore 28-foot ID tunnel between Intake 5 and the intermediate forebay. 3 
Tunnel 2 for Alternative 4 would be constructed with a dual-bore 40-foot ID tunnel. Under the 4 
modified pipeline/tunnel option, the tunnel would be operated with a gravity feed system rather 5 
than with an intermediate pumping plant and an optional gravity bypass system at the outlet of the 6 
intermediate forebay. The main construction or launching shafts for each tunnel would be 113 feet 7 
in diameter to accommodate construction and construction support operations. The TBM retrieval 8 
shaft would be 100 feet in diameter, and an intermediate access shaft 85 feet in diameter would be 9 
located along each tunnel drive to allow the contractor to make repairs to the TBM prior to 10 
completion of that tunnel drive. 11 

The finished sizes of the respective shafts at Intakes 2, 3, 5, and the intermediate forebay would 12 
match the diameter of the adjoining tunnel segments. These shafts would accommodate hydraulic 13 
functionality and provide access for maintenance and repair during operation of the water 14 
conveyance facilities. Access shafts associated with Tunnels 1a and 1b would be between 75–85 feet 15 
in diameter and would be backfilled following tunnel construction. The finished sizes of the main 16 
shafts associated with Tunnel 2 would be a minimum of 20 feet to allow for ongoing operation and 17 
maintenance. The permanent pad for each tunnel shaft would require protection against flooding. 18 
Aside from the pump shafts adjacent to Clifton Court Forebay, the finished shaft area pad elevations 19 
would be approximately 32 to 34 feet above mean sea level. 20 

Refer to Table 3-7 for a description of the physical characteristics of the tunnel conveyance facility 21 
under Alternatives 1A, 2A, and 6A; Tables 3-10 and 3-12 for Alternatives 3 and 5 respectively; and 22 
Table 3-13 for Alternatives 7 and 8. Details of the conveyance facility under Alternative 4 are shown 23 
in Table 3-11. A conceptual drawing of the configuration of a typical tunnel segment is shown in 24 
Figure 3-21. 25 

Operation and Maintenance 26 

Maintenance requirements for the tunnels have not yet been finalized. Some of the critical 27 
considerations include evaluating whether the tunnels need to be taken out of service for inspection 28 
and, if so, how frequently. Typically, new water conveyance tunnels are inspected at least every 29 
10 years for the first 50 years and more frequently thereafter. In addition, the equipment that the 30 
facility owner must put into the tunnel for maintenance needs to be assessed so that the size of the 31 
tunnel access structures can be finalized. Equipment such as trolleys, boats, harnesses, camera 32 
equipment, and communication equipment would need to be described prior to finalizing shaft 33 
design, as would ventilation requirements. As described above, it is anticipated that, following 34 
construction, large-diameter construction shafts would be modified to approximately 20-foot 35 
diameter access shafts. 36 

At the time of preparation of this EIR/EIS, the use of remotely operated vehicles or autonomous 37 
underwater vehicles is being considered for routine inspection, reducing the number of dewatering 38 
events and reserving such efforts for necessary repairs. 39 

Construction 40 

Construction staging areas would include space for offices, parking, shops, segment storage, fan line 41 
storage, daily spoils pile, power supply, water treatment, and other space requirements. Depending 42 
on the method selected to construct the walls for the shafts, the staging areas may also include space 43 
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for the slurry ponds required for slurry wall construction. Work areas for RTM handling and spoils 1 
storage would also be necessary.  2 

Access to the TBM cutterhead will be required for equipment inspection and/or maintenance 3 
purposes. Such maintenance work or “interventions” can be performed under pressurized 4 
conditions from within the TBM (referred to as “pressurized safe haven interventions”), and some 5 
work can be better performed in “free air” or atmospheric conditions (referred to as “atmospheric 6 
safe haven interventions”). In either case, this work will be performed in discrete areas along the 7 
tunnel alignments. The atmospheric interventions will occur at pre-planned locations along the 8 
tunnel alignments. With the current understanding of the geotechnical conditions in the project 9 
area, atmospheric interventions are planned at two-mile intervals on the alignments. The 10 
preliminary locations of these planned atmospheric interventions are shown on mapbook figures 11 
and are presented as either “vent shaft” locations or “safe haven work areas.” The precise locations 12 
of the unplanned pressurized safe haven intervention areas have not yet been determined because 13 
the locations would depend on site-specific mining conditions and therefore, these sites are not 14 
shown on mapbook figures. Pressurized safe haven interventions could be situated at intervals of 15 
2,000 feet along the tunnel alignment, depending on the specific geology encountered by the TBMs.  16 

Surface disturbance activities at each of the intervention sites will differ depending on the type of 17 
intervention that is being executed. The pressurized safe haven work site will be limited to a surface 18 
area no larger than 1 acre. These safe haven intervention sites would be constructed by injecting 19 
grout from the surface to a point in front of the TBM, or by using other ground improvement 20 
techniques including ground freezing or installing dewatering wells to depressurize the ground 21 
around the TBM. Once the ground has been stabilized by one of these techniques, the TBM would 22 
then bore into the treated area. The purpose of treating an intervention site in one of these manners 23 
is to allow access to the cutterhead so that workers can either eliminate the need for working in 24 
hyperbaric conditions, or greatly reduce the pressures inside the cutterhead while maintenance 25 
work is being performed, which will greatly increase the speed and efficiency of the maintenance 26 
work. Surface equipment required to construct the safe haven intervention site would include a 27 
small drill rig and grout mixing and injection equipment, and facilities to control groundwater runoff 28 
at the site. The surface drilling and treatment operation would typically take about eight weeks to 29 
complete. Once complete, all equipment would be removed and the surface features reestablished. 30 
To the greatest extent possible, established roadways would be used to access the intervention sites. 31 
If access is not readily available, temporary access roads would be established. 32 

Atmospheric safe haven interventions will occur at either 1) the identified tunnel vent shaft sites 33 
which become permanent features after construction is completed, or at 2) temporary small-34 
diameter shafts that are used only during the tunnel construction work (those areas identified as 35 
“safe haven work areas” on mapbook figures). The location and size of the permanent vent shaft 36 
work areas are shown on the figures. For the safe haven work areas, a small shaft, roughly equal to 37 
the diameter of the TBM cutterhead, will be excavated to tunnel depth at the approximate locations 38 
shown on the figures. The exact location of these shafts will depend on the specific tunneling 39 
conditions that are encountered. Approximately 3 acres will be required at each of these locations to 40 
set up equipment, construct flood protection facilities, excavate/construct the shaft, and set up and 41 
maintain the equipment necessary for the TBM maintenance work. It is anticipated that all work 42 
associated with developing and maintaining these shafts will occur over approximately 9 to 12 43 
months. At the completion of the TBM maintenance at these sites, the TBM will mine forward, erect 44 
segments, and the shaft location will be backfilled to preexisting conditions. 45 
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Because the need for TBM maintenance or emergency access is dependent on the condition of the 1 
cutting face, the number and locations of intervention sites (either pressurized sites or atmospheric 2 
sites) are not known. Impacts from construction of either type of intervention site will be minimized 3 
or avoided by locating the work on disturbed sites either associated with construction of the tunnel 4 
or other activities or agricultural lands used to grow lower value crops. Discharge of drilling muds 5 
or other materials required for drilling and grouting would be confined to the work site and would 6 
be disposed of offsite at a permitted facility. Disturbed areas would be returned to preconstruction 7 
conditions by careful grading, reconstruction of features such as irrigation and drainage facilities, 8 
and replanting of crops and/or compensating farmers for crop losses. 9 

To the greatest extent possible, intervention sites would be located to avoid sensitive terrestrial and 10 
aquatic habitats. In the event these areas cannot be avoided, DWR will ensure that impacts are 11 
minimized to the greatest extent possible. DWR would work with the appropriate permitting 12 
agencies to ensure that impacts are minimized and/or compensated and that permits allowing 13 
surface disturbance are secured. If needed, supplemental environmental compliance documentation 14 
will be completed. 15 

The proposed tunnels are anticipated to be constructed in soft, alluvial soils with high groundwater 16 
pressures. Because of this, the tunnels would be constructed using mechanized soft ground 17 
tunneling machines. Each tunnel would require appropriately sized launching and TBM retrieval 18 
shafts to accommodate equipment. If dense gravels, cobbles, or boulders are encountered in the 19 
older alluvium at depth, other mining methods may be utilized, such as grouting, jet grouting, use of 20 
a slurry TBM, or freezing and hand mining. All shaft locations may also require dewatering activities, 21 
which would be implemented in a similar manner to dewatering for the construction of intake 22 
facilities, as described above. Dewatering systems would be designed and operated to control 23 
seepage pressures in the vicinity of the main bore and the vertical shafts to ensure that excavations 24 
remain stable. Discharge water would be conveyed to aboveground treatment facilities to comply 25 
with permit conditions before being discharged into the river. A diesel-powered train would 26 
transport construction workers through the tunnel during construction. 27 

During construction, all shaft locations would be protected from flooding caused by failure of a 28 
levee. This protection would be achieved by constructing a raised earthen pad at each shaft site (or 29 
by use of another suitable method). The size of the pad would vary from site to site, depending on 30 
specific location conditions. It is anticipated that the height of the shaft protection pads will be at the 31 
100-year design flood elevation for each island. 32 

After construction of the tunnels, the launching and retrieval shafts would be backfilled around steel 33 
pipes or formed concrete pipes, or would be cast against reusable forms to the required finished 34 
diameter and geometry. The intermediate shafts would be excavated using conventional augers and 35 
would be supported using steel casings. The shafts would be drilled to below the tunnel invert 36 
elevation before the boring machine reaches the shaft stationing. 37 

Reusable Tunnel Material 38 

As previously indicated, RTM is the by-product of tunnel excavation using a TBM. The RTM would be 39 
a plasticized mix consisting of soil cuttings, air, water, and may also include soil conditioning agents. 40 
Soil conditioning agents such as foams, polymers, and bentonite may be used to make soils more 41 
suitable for excavation by a TBM. Modern soil conditioners are non-toxic and are biodegradable. 42 
Before the RTM can be reused or disposed of, it must be managed and, at a minimum, go through a 43 
drying process. Additional RTM processing, beyond the conventional atmospheric drying process, 44 
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would be implemented if deemed necessary to comply with regulatory requirements. For further 1 
discussion of this process, please see the description of “Disposal and Reuse of Spoils, Reusable 2 
Tunnel Material (RTM), and Dredged Material,” in Appendix 3B, Environmental Commitments. 3 

The daily volume of RTM that would be withdrawn from the tunneling operations at any one shaft 4 
location would vary, with an average volume of approximately 6,000 cubic yards per day. It is 5 
assumed that the transport of the RTM out of the tunnels and to the RTM storage sites would be 6 
nearly continuous during mining or advancement of the TBM. The RTM would be carried on a 7 
conveyor belt from the TBM to the base of the launching shaft. The RTM would be withdrawn from 8 
the tunnel shaft with a vertical conveyor and placed directly into the RTM work area using another 9 
conveyor belt system. From the RTM work area, the RTM would be rough segregated for transport 10 
to RTM storage and water treatment (if required) areas as appropriate. RTM would be transported 11 
and deposited via conveyor and/or truck to designated RTM storage areas, ranging in size from 12 
approximately 100 to 1,100 acres, depending on the action alternative. In total, approximately 1,595 13 
acres may be needed for RTM storage for the pipeline/tunnel alignment. Under this alignment, it 14 
was assumed that RTM would be stacked to a height of 10 feet and that storage areas would be 15 
located adjacent to main tunnel shafts north of Scribner Road, east of the Sacramento River, on 16 
northern Brannan-Andrus Island, on southeastern Tyler Island, on eastern Bacon Island, and on 17 
northwestern Victoria Island, as shown in Mapbook Figure M3-1.  18 

Under the modified pipeline/tunnel alignment (Alternative 4), approximately 30.7 million cubic 19 
yards of RTM would be excavated throughout the alignment. At the southernmost launch shaft 20 
located at the northeast corner of Clifton Court Forebay, a conveyor would move the RTM westward 21 
to Italian Slough. At Italian Slough a trenchless crossing would be constructed to transport the RTM 22 
under the slough to the RTM storage area on Byron Tract. The trenchless crossing would consist of a 23 
small diameter pipe (approximately 72 inches in diameter) and its construction would entail 24 
microtunneling or pipe jacking under Italian Slough. Once the pipe is in place, an electric conveyor 25 
belt would be installed in the pipe. Once construction of the water conveyance structure for 26 
Alternative 4 has been completed, this pipe would be backfilled with concrete.  27 

Under the modified pipeline/tunnel alignment, approximately 2,600 acres may be needed for 28 
storage of tunnel material and spoils from dredging Clifton Court Forebay. This area also includes 29 
land that would be required for access roads, staging and laydown areas, and other ancillary 30 
facilities required for the processing and storage of RTM. Therefore, the area required for storage of 31 
the material itself would be closer to 2,100 acres. Under this alignment, it was assumed that RTM 32 
and dredged material would be stacked to a height of 6-10 feet at storage areas (except at sites 33 
adjacent to the north Clifton Court Forebay and on Glannvale Tract, where material would be 34 
stacked to a height of 10-15 feet) and that storage areas would be located adjacent to tunnel shafts, 35 
including sites just northeast of Intake 2, several parcels west of Interstate 5 near the intermediate 36 
forebay, on southeastern Bouldin Island, and on Byron Tract west of Clifton Court Forebay, as shown 37 
in Mapbook Figure M3-4. 38 

RTM Drying and Storage 39 

Once the RTM is removed from the tunnel, it must be suitably dewatered prior to final long-term 40 
storage or reuse. Atmospheric drying by tilling and rotating the material, combined with subsurface 41 
collection of excess liquids is typically sufficient to render the material dry and suitable for long-42 
term storage or reuse. Disposal of the decant liquids requires permitting in accordance with current 43 
NPDES and RWQCB regulations. It is assumed that a retaining dike and underdrain liquid collection 44 
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system (composed of a berm of compacted soil, gravel and collection piping, as described below), 1 
would be built at the RTM storage area(s). The purpose of this berm and collection system would be 2 
to contain any liquid runoff from the drying material. The berm geometry would conform to 3 
applicable design guidelines and standards. Based on the soil properties, the volume of material to 4 
be processed, and the size of the material storage area, the area may be subdivided into a system of 5 
dewatering or processing areas. The dewatering process would consist of surface evaporation and 6 
draining through a drainage blanket consisting of rock, gravel, or other porous drain material. The 7 
drainage system would be designed per applicable permit requirements. Treatment of liquids 8 
(primarily water) extracted from the material could be done in several ways, including conditioning, 9 
flocculation, settlement/sedimentation, and/or processing at a package treatment plant to ensure 10 
compliance with discharge requirements. 11 

Once the material has been suitably dewatered, and depending on the constituents of the material, 12 
the RTM would be placed in either a lined or unlined storage area, suitable for long-term storage. 13 
These long-term storage areas may be the same area in which the material was previously 14 
dewatered or it may be a new site adjacent to the dewatering site. The storage areas would be 15 
created by excavating and stockpiling the native topsoil for future reuse. Once the area has been 16 
suitably excavated, and if a lined storage area is required, an impervious liner would be placed on 17 
the invert of the material storage area and along the interior slopes of the berms surrounding the 18 
pond. Due to the expected high groundwater tables, it is anticipated that there would be minimal 19 
excavation for construction of the long-term material storage areas. Additional features of the long-20 
term material storage areas would include berms and erosion protection measures to contain storm 21 
runoff if necessary and provisions to allow for truck traffic during construction, as appropriate. 22 

Depending on the type of soil removed through tunneling, the type of soil conditioners added, and 23 
the material management and water treatment processes required, RTM may be reused locally (e.g., 24 
for levee reinforcement or as fill material in support of restoration activities) or transported to 25 
another location for reuse. Dried material that is not reused may be graded, covered with 26 
previously-stockpiled topsoil, and seeded for vegetation. RTM would be tested per applicable 27 
standards and assessed for usability prior to reuse. Treated water from RTM could be reclaimed, 28 
discharged, or disposed according to NPDES and other applicable codes and regulations. A study 29 
conducted by DWR consisted of mixing native soil samples collected from the potential tunnel zone 30 
with representative soil conditioner products and conducting laboratory tests to measure the 31 
following qualities of RTM: 32 

 Geotechnical properties to evaluate constructability if used as structural fill, 33 

 Environmental properties to characterize potential toxicity if placed in the environment, and 34 

 Planting suitability to assess sustainability for habitat growth and agricultural use. (URS 2014) 35 

While the study consisted of a limited number of samples and tests, and does not constitute a 36 
complete evaluation of RTM, based on the results of the geotechnical, environmental, and planting 37 
suitability tests, DWR concluded that RTM appears to be suitable for the above proposed beneficial 38 
uses following storage and drying (URS 2014). The contractor would need to chemically 39 
characterize RTM and associated decant liquid prior to reuse or discharge. Consultation with 40 
governing regulatory agencies would be required to obtain the necessary approvals and permits. 41 
While it appears that at least some RTM may be suitable for various means of reuse, to provide for a 42 
reasonable worst-case analysis with respect to the areal impact of proposed RTM storage, it is 43 
assumed that all RTM storage areas would represent a “permanent” impact, and that RTM would not 44 
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be removed and reused from these sites. Further discussion of the process for disposal and reuse of 1 
RTM is provided in Appendix 3B, Environmental Commitments.  2 

Canals 3 

Design 4 

The canal conveyance would consist of a trapezoidal, open channel, earthen or concrete-lined canal 5 
formed by embankments constructed of compacted engineered fill. Details for a lined canal would 6 
be finalized in the preliminary design phase for CM1; however, in this EIR/EIS, impacts for lined and 7 
unlined canal are analyzed in resource chapters where applicable (e.g., Chapter 7, Groundwater). 8 

A cross section of a typical canal segment is shown in Figure 3-22. The canal would require new 9 
access roads for maintenance, a drainage system to carry surface runoff and floodwater, and 10 
irrigation ditches to maintain existing agricultural ditches. Short segments of buried pipeline would 11 
also be utilized to convey water from the intake pumping plants to the canal. A new access toe road 12 
would be constructed on each side of the canal embankment to provide maintenance access to the 13 
drainage and irrigation ditches and to areas otherwise cut off by the canal. The toe road would be 14 
paved where existing paved roads have been disrupted by the canal. In other areas where existing 15 
roads are gravel or not surfaced, the toe road is assumed to be gravel. The toe road would connect to 16 
the embankment maintenance road at locations where the embankment maintenance road is 17 
interrupted at the ends of the embankments and at bridges. The toe roads would tie into existing 18 
public roads and may or may not be publicly accessible. 19 

In areas where the existing ground slopes toward the canal on both sides, a drainage ditch would be 20 
constructed along both sides of the canal to collect water and direct it to collection points for 21 
removal by pumping. It is anticipated that these new ditches would be approximately 5 feet deep 22 
and would connect to the existing drainage system. In areas where the ground slopes away from the 23 
canal on both sides, or if surface runoff would be intercepted and conveyed around the canal by an 24 
existing drainage feature, no new drainage areas would be constructed. 25 

Where the canal water surface elevation is generally above existing ground, the canal would be 26 
formed by earth embankments constructed of compacted engineered fill. The crests of the 27 
embankments would be wide enough to allow for two maintenance vehicles traveling in opposite 28 
directions to pass each other. The canal would be designed with 2 feet of concrete-lined freeboard12 29 
plus 2 feet of unlined freeboard for a total of 4 feet of freeboard on the waterside. Waterside 30 
embankments could include wind and wave erosion control, such as concrete lining, riprap, or lining 31 
with articulated concrete mat. 32 

Seepage from the canal could occur where the normal water level in the canals is higher than the 33 
groundwater levels of the adjacent areas. Seepage could potentially raise the water table on the 34 
landside of the embankments through more permeable lenses of sand and/or gravel in the 35 
foundation. Control of seepage could include the following methods. 36 

 Installation of a slurry cutoff wall through the canal embankments and foundation. A cutoff wall 37 
would be most effective in areas where a canal cuts through layers of permeable sands and 38 
gravels. 39 

                                                             
12 Vertical distance between the design water surface elevation and the elevation of the bank or levee that contains 
the water. 
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 Use of a drainage ditch parallel to the canal to control seepage and groundwater levels. Water in 1 
the drainage ditch would then be pumped into the sloughs or back into the canals. 2 

 Installation of pressure relief wells along the drainage ditch to collect subsurface water and 3 
direct it into the parallel drainage ditch. 4 

The risk to the canal from flooding in the adjacent islands may be reduced by providing a means for 5 
drainage water to pass from one side of the canal to the other. The water could be routed by any of 6 
the means listed below. 7 

 Under the canal with a culvert to existing drainage systems. 8 

 Over the canal with an overchute to existing drainage systems. Overchutes require piers similar 9 
to those supporting bridges to support the structure and span the width of the canals. 10 

 Around the canal and through a gap between the existing levee and the ends of the canal 11 
embankments. 12 

 To new storm drain pumps that would pump the water to sloughs or the canal. 13 

Construction of irrigation ditches to supply water for agricultural use may be required in areas 14 
where irrigation water supply ditches are separate from drainage ditches. The irrigation ditches 15 
would likely need to be elevated above the existing ground to allow for gravity flow. New pumps or 16 
siphons may be required to supply the irrigation ditches. 17 

Inverted culvert siphons would be used to convey diverted water from canals under major 18 
waterways and railroads. The 15,000 cfs culvert siphons would consist of reinforced concrete 19 
rectangular cells 26 by 26 feet each. Siphon length would vary from 595 to 2,400 feet, including 20 
concrete portions and upstream and downstream transition structures. The water velocity would be 21 
approximately 2 feet per second in the canal approaching the culvert siphon and 5–6 feet per second 22 
in the culvert. The culvert size and shape were selected as a compromise between head loss and 23 
potential sedimentation. The top of the culvert would be situated about 15 feet below the lowest 24 
elevation of the crossing to prevent exposure resulting from scour in the water body and to prevent 25 
uplift by the groundwater in the vicinity of the crossing. Culvert siphons would be installed using a 26 
cut and cover method, where one half of the water body to be crossed would be isolated with a 27 
cofferdam. Once the culvert(s) are placed and buried, the cofferdam would be removed and the 28 
same process would be repeated from the opposite bank. The installation of culvert siphons would 29 
require driving precast concrete or steel pipe foundation piles within a dewatered cofferdam using a 30 
combination of vibratory and/or impact driving. It is estimated that up to 30 foundation piles would 31 
be driven per day. For further details regarding pile driving activities, see Appendix 3C, Table 3C-2. 32 

Because the culvert siphons would need to be placed during low-flow periods (approximately 33 
August through November), it may be necessary to conduct this in-water work outside the June 1–34 
October 31 in-water work window. Control structures would be provided at the inlet to the culvert 35 
siphon to allow for regulation of upstream water surface elevation. Control structures would also be 36 
provided at intermittent locations along the canal to provide for improved control of the water 37 
surface elevations where siphons are not required. For this analysis, it was assumed that radial 38 
gates with electric motors would be utilized to provide for control of the water surface elevation in 39 
the canal. A conceptual drawing of a typical culvert siphon is shown in Figure 3-23. 40 

Where canals cross existing water bodies, tunnels would be used to convey water between canal 41 
segments. For the west alignment (Alternatives 1C, 2C, and 6C), a 17-mile-long tunnel segment 42 
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would convey water from Ryer Island to Hotchkiss Tract. In the east alignment (Alternatives 1B, 2B, 1 
and 6B), shorter tunnel siphons would connect canal segments, crossing Lost Slough/Mokelumne 2 
River (5,400 feet), San Joaquin River (2,700 feet), and Old River (1,700 feet). 3 

Tables 3-8 and 3-9 present a description of the physical characteristics of the canal conveyance 4 
features (Alternatives 1B, 2B, and 6B for the east alignment and Alternatives 1C, 2C, and 6C for the 5 
west alignment). A conceptual drawing of a typical canal segment is shown in Figure 3-24. 6 

Two culvert siphons would be constructed under Alternative 4. One would connect the north cell of 7 
the expanded Clifton Court Forebay to a new approach canal to the Banks and Jones Pumping Plants 8 
under the existing Clifton Court Forebay outlet channel, and one would connect the new approach 9 
canal to the existing approach canal to Banks Pumping Plant under Byron Highway and the Southern 10 
Pacific Railroad. At this proposed siphon location, a segment of Byron Highway and the Southern 11 
Pacific Railroad would be temporarily rerouted to accommodate construction of the siphon. 12 

Two canal segments would be constructed for Alternative 9. One canal would be constructed on 13 
Coney Island to connect the south Delta separate water supply corridor from an enlarged and 14 
realigned Victoria Canal to Clifton Court Forebay, with culvert siphons conveying water under the 15 
existing West Canal and Old River. The Coney Island Canal would run approximately 4,000 feet, 16 
beginning at the downstream end of the siphon under Old River and ending at the upstream end of 17 
the siphon under West Canal. The second canal, with a control gate, would be constructed to connect 18 
Clifton Court Forebay to the Tracy Fish Facility. This canal, also approximately 4,000 feet long, 19 
would begin at the southeast corner of Clifton Court Forebay, cross Byron Tract, and connect to the 20 
Tracy Fish Facility utilizing a new levee (embankment) to close off the existing connection to Old 21 
River. 22 

Operation and Maintenance 23 

The flow rate and water level in the canal would be controlled by control structures such as radial 24 
gates to divide the canal into pools. Drawdown rates of water within the pools would be determined 25 
on the basis of the stability of the conveyance side embankment slopes. 26 

Maintenance requirements for an unlined canal would include control of vegetation and rodents, 27 
embankment repairs in the event of flooding and wind wave action, and monitoring of seepage 28 
flows.  29 

Sediment would be expected to build up on the bottom of the canal and require periodic removal by 30 
dredging. Sediment traps may be constructed to reduce the sediment that would collect in the 31 
siphons and tunnels. 32 

Construction 33 

Construction of the canal and pipeline segments connecting the intakes to the canal are assumed to 34 
be constructed at approximately 30 foot depths in open-trench excavations for the majority of the 35 
alignment, except where crossing a major waterway. As discussed above for tunnel construction, 36 
major waterways would be crossed using deep tunnel siphons at depths of approximately 120 feet 37 
msl. For the canal, excavation would proceed first with the excavated materials initially being hauled 38 
to storage areas or stockpiled nearby. Once a sufficient area has been excavated, the foundation for 39 
the embankments would be prepared and the embankments constructed. The canal and 40 
embankments would be constructed in independent segments. In addition to excavation for the 41 
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canal, borrow areas, haul roads at the toe of the embankments, grading for drainage, and drainage 1 
pumping stations would be required to construct the canal. 2 

Excavation of unsaturated soils could be performed using scrapers or excavators loading into large 3 
dump trucks. Excavations below the groundwater table using the same types of equipment would 4 
require extensive dewatering. Pipeline dewatering wells would be installed as part of construction 5 
(1) to provide a dry, stable excavation bottom for placement of bedding, pipe material, and backfill; 6 
(2) to dewater the lenses of silts and sands encountered during excavation; and (3) to dewater 7 
highly permeable prolific sand layers below the excavation. In addition, due to the high level of the 8 
groundwater table, dewatering facilities may also be considered postconstruction for inspection, 9 
maintenance, or in the case of emergency. 10 

Excavated materials that are suitable for embankment fill could be hauled and placed directly into 11 
areas ready for embankment construction or stockpiled for future use; unusable material would be 12 
hauled to spoils disposal areas. However it is unlikely that excavation of the canal would yield 13 
sufficient quantities of suitable material to build the embankments. Therefore, additional 14 
embankment material from borrow locations would be needed. The imported embankment 15 
materials would be placed and compacted on the dewatered foundation. Moisture conditioning of 16 
the embankment materials would generally be performed in the borrow areas prior to hauling and 17 
placement in the embankments. 18 

The most likely method for construction of the shallower culvert siphon crossings is a cut-and-cover 19 
type excavation. Water in the slough would be diverted by use of a partial cofferdam across the 20 
slough (with continuous flow pumping of typical irrigation or flood flows) or by a temporary 21 
realignment of the slough during construction. Under the modified pipeline/tunnel alignment, 22 
cofferdams would be used to construct the outlet siphon from the north cell of Clifton Court 23 
Forebay, and shoring would be used to construct the siphon in a single phase under Byron Highway 24 
and the Southern Pacific Railroad, requiring temporary realignment of these features during 25 
construction.  26 

3.6.1.3 Operable Barriers 27 

Design 28 

An operable barrier at the head of Old River would be constructed to support operations of 29 
Alternatives 2A, 2B, 2C, and 4. This control structure is intended to prevent migrating and 30 
outmigrating salmon from entering Old River from the San Joaquin River, minimizing exposure to 31 
the SWP and CVP pumping facilities. It would be located at the divergence of the head of Old River 32 
and the San Joaquin River and would be approximately 210 feet long and 30 feet wide, with top 33 
elevation of 15 feet msl (NAVD 88). This structure would include seven bottom-hinged gates, 34 
totaling approximately 125 feet in length. Other components associated with this barrier are a fish 35 
passage structure, a boat lock, a control building, a boat lock operator’s building, and a 36 
communications antenna. Appurtenant components include floating and pile-supported warning 37 
signs, water level recorders, and navigation lights. The barrier would also have a permanent storage 38 
area (180 by 60 feet) for equipment and operator parking. Fencing and gates would control access 39 
to the structure. A communications antenna for telephone and telemetered data transmission would 40 
also be constructed, and a propane tank would supply emergency power backup. 41 

The boat lock would be 20 feet wide and 70 feet long and would have floating boat docks for 42 
temporary mooring, navigation signs and lights, warning signs, and video surveillance capability. 43 
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The fishway would be designed according to guidelines established by NOAA Fisheries and USFWS 1 
for several species including salmon, steelhead, and green sturgeon. The fishway would be 2 
approximately 40 feet long and 10 feet wide and would be constructed with reinforced concrete. 3 
Stoplogs would be used to close the fishway during the spring when not in use to protect it from 4 
damage. 5 

When the gate is partially closed, flow would pass through the fishway traversing a series of baffles. 6 
The fishway is designed to maintain a 1-foot-maximum head differential across each set of baffles. 7 
The historical maximum head differential across the gate is 4 feet; therefore, four sets of baffles are 8 
required. The vertical slot fishway is entirely self-regulating and operates without mechanical 9 
adjustments to maintain an equal head drop through each set of baffles regardless of varying 10 
upstream and downstream water surface elevations. 11 

Physical operable barriers would be primary structures to support water conveyance under 12 
Alternative 9. Under this alternative, operable barriers would serve to hydraulically isolate the 13 
corridors dedicated to fish movement and estuary habitat from those dedicated to diverting water 14 
from the Sacramento River and conveying it toward existing SWP and CVP facilities in the south 15 
Delta. The operable nature of the barriers would allow adjustments to channel flows to correct for 16 
changes in water quality and quantity in the Delta. Alternative 9 would use three types of barriers to 17 
accomplish different goals: inlet flow control, fish isolation, irrigation level control, flood control, 18 
and boat passage. 19 

Depending on the characteristics of a specific barrier site and the intended function of the barrier, a 20 
variety of gate styles could be used. Depth of water, differences in water elevation between gate 21 
sides, whether the gates would be used to vary flow, and whether gates would permit boat passage 22 
are all factors that would determine the gate type(s) selected for any particular barrier. Similarly, 23 
the number of gate bays required at any given barrier would depend on the width and bottom 24 
profile of the channel. 25 

Each barrier would tie into levees on both sides of the waterway. For those gates providing a flood 26 
protection function, the top elevation of the gates and barrier walls would be set to the same 27 
elevation as the existing levee crest adjacent to the barrier. Otherwise, gates would be slightly higher 28 
than normal waterway flow. All construction and modifications will comply with applicable state 29 
and federal flood management, engineering, and permitting requirements. 30 

Type I barriers would use bottom-hinged navigable gates in locations where the majority of the 31 
waterway width requires gates and where depth is less than 20 feet. Type II barriers involve the use 32 
of nonnavigable radial gates for flow control and navigable wicket or miter gates for the operable 33 
portions; these would be used where waterway depth exceeds 20 feet. Type III barriers, like Type I 34 
barriers, would use bottom-hinged navigable gates for operable portions but would use rock walls 35 
for the fixed portions. This type of barrier would be used where gates are only required for 36 
recreational boat passage and where flood neutrality is not an issue. 37 

Each barrier location would be accompanied by a 15-foot-wide by 53-foot-long control building. For 38 
those barriers requiring boat locks, the control building would also include an operations room on a 39 
second floor. Each site would also include a ground-mounted transformer and emergency generator. 40 

Table 3-14 lists the operable barrier locations and types for Alternative 9. 41 
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Operation and Maintenance 1 

For the operable barrier proposed under Alternative 4, periodic maintenance of the gates would 2 
occur every 5 to 10 years. Maintenance of the motors, compressors, and control systems would 3 
occur annually and require a service truck. Maintenance dredging around the gate would be 4 
necessary to clear out sediment deposits. Dredging around the gates would be conducted using a 5 
sealed clamshell dredge. Depending on the rate of sedimentation, maintenance would occur every 3 6 
to 5 years, removing no more than 25% of the original dredged amount, using a sealed clamshell 7 
dredge. Because of constraints related to fish and other species of concern, the timing and duration 8 
of maintenance dredging would be limited. Spoils would be dried in the areas adjacent to the gate 9 
site. A formal dredging plan with further details on specific maintenance dredging activities will be 10 
developed prior to dredging activities. Guidelines related to dredging activities, including 11 
compliance with in-water work windows and turbidity standards are described further in Appendix 12 
3B, Environmental Commitments, under Disposal and Reuse of Spoils, Reusable Tunnel Material (RTM), 13 
and Dredged Material. 14 

Gates constructed for Alternative 9 would also require routine annual inspection of gate facilities 15 
and systems, as well as associated equipment. Some gates may not be required to operate for 16 
extended periods and would be operated at least two times per year. Each gate bay would be 17 
inspected annually at the end of the wet season for sediment accumulation. Sediment would be 18 
removed during the summer. Each miter or radial gate bay would include stop log guides and 19 
pockets for stop log posts to facilitate the dewatering of individual bays for inspection and 20 
maintenance. Major maintenance could require a temporary cofferdam upstream and downstream 21 
for dewatering. 22 

Construction 23 

For construction of the barrier at the head of Old River under Alternatives 2A, 2B, 2C, and 4, one of 24 
two methods would be chosen: (1) cofferdam construction, which creates a dewatered construction 25 
area for ease of access and egress; and (2) in-the-wet construction, which allows the river to flow 26 
unimpeded and eliminates the time, material, and cost of constructing a cofferdam. For the purposes 27 
of analysis, it was assumed that the cofferdam construction method would be chosen. Regardless of 28 
which construction method is chosen, standard measures—such as those proposed under AMMs 1 29 
through 9—would be implemented to minimize effects. To ensure the stability of the levee, a 30 
sheetpile retaining wall would be installed in the levee where the gate would be constructed. All in-31 
water work, including the construction of cofferdams, sheetpile walls and pile foundations, placing 32 
rock bedding and stone slope protection, and dredging, would occur between August 1 and 33 
November 30 to minimize effects on delta smelt and juvenile salmonids. All other construction 34 
would take place from a barge or from the levee crown and would occur throughout the year.  35 

The cofferdam construction method would enable the gates to be constructed in two phases and 36 
would allow in-water work to continue through the winter. The first phase would involve the 37 
placement of a cofferdam in half of the channel and then dewatering the area so the bottom of the 38 
channel could be used as a project construction site. The gates would be constructed within this area 39 
and on the adjacent levee. The cofferdam would remain in the water until the completion of half of 40 
the gate. It would then either be removed or cut off at the required invert depth and another 41 
cofferdam would be installed in the other half of the channel. In the second phase, the gate would be 42 
constructed using the same methods, with the cofferdam either removed or cut off, and 43 
incorporated into the final gate layout. Cofferdam construction would begin in August and last 44 
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approximately 35 days. Construction activities within the cofferdam project area would last until 1 
approximately early November or could occur throughout the winter, depending upon weather and 2 
river flow conditions. The temporary barriers at this site would continue to be installed and 3 
removed as they are currently until the permanent gates are fully operable.  4 

The in-the-wet method would involve working within the natural channel as it flows. No cofferdam 5 
or dewatering of the construction site would occur. Each gate would be constructed within the 6 
confines of the existing channel, and there would be no levee relocation. The channel invert would 7 
be excavated to grade using a sealed clamshell excavator working off the levee or from a barge.  8 
H-piles or other suitable deep foundation would be placed in the channel. Gravel and tremie 9 
concrete would be placed for the foundation within the confines of the H-piles. Reinforced concrete 10 
structures would then either be floated in or cast in place using prefabricated forms to be placed on 11 
top of the gravel, tremie concrete, and H-piles. Divers would complete the final connections between 12 
the concrete structures and the piles. 13 

The boat lock for the Head of Old River Barrier would be constructed using sheetpiles and include 14 
two bottom-hinged gates on each end, measuring 20 feet wide and 10 feet high. Each gate would 15 
weigh approximately 8 tons and would be opened and closed using an air-inflated bladder. The 16 
invert of the lock would be at elevation –8.0 feet msl, and the top of the lock wall would be at 17 
elevation 15 feet. The boat lock would transport boats with the use of the bottom-hinged gates and a 18 
valve system for equalizing water levels, and would function by filling and emptying the lock 19 
chamber with a 36-inch valve. For boats traveling upstream, the lock chamber would be emptied to 20 
the downstream water level. The downstream gates would be opened and boats would enter the 21 
lock chamber. With the gates closed, the lock chamber would be filled to the upstream water level 22 
and the upstream gates would be opened to allow boat passage. For boats traveling downstream, the 23 
procedure would be reversed. 24 

The construction of operable barriers under Alternative 9 would require dredging several hundred 25 
feet upstream and downstream of gate structures to transition the channel sides to fit the depth and 26 
width of the gates. Riprap would then be installed in these areas to control erosion. The majority of 27 
dredged material under Alternative 9 (including dredgings from channel expansion activities) would 28 
be stored in upland storage sites, and approximately 0.5% may be disposed of in an offsite landfill. 29 
Gates for Type I and III barriers could be constructed with existing waterways either wet or dry. Wet 30 
construction would require offsite prefabrication with attachment of concrete sills. The site would 31 
be dredged and sheet piles and H-piles installed. Then the sills and gates would be lifted into place 32 
using either barge-mounted cranes or catamarans made of sectional barges. Type II barriers would 33 
be constructed during summer low-flow periods. A closed steel sheet pile cofferdam would be 34 
constructed across part of the waterway. After dewatering, the structure would be constructed. 35 
Then the cofferdam would be removed and a new one installed for construction of the adjacent 36 
section. Construction through the winter high-flow periods is not anticipated. Additional temporary 37 
cofferdams may also be necessary upstream and downstream of deeper gate bays to allow 38 
dewatering and gate panel installation to take place. Barrier structures for Type II miter gates would 39 
include reinforced concrete walls, piers, and foundation mats. For the purposes of this analysis, it is 40 
assumed that a 60-ton bearing capacity would guide the depth of pile driving for foundation piles, 41 
anticipated to be between 60 and 80 feet below foundation level. A barge-mounted crane would 42 
install the rock walls for Type III barriers. The rocks may need a prepared foundation, depending on 43 
local site conditions. 44 
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A temporary work area of up to 15 acres would be required in the vicinity of each barrier for such 1 
uses as storage of materials, fabrication of concrete forms or gate panels, stockpiles, office trailers, 2 
shops, and construction equipment maintenance. 3 

3.6.1.4 Forebays 4 

Design 5 

Intermediate Forebay and Intermediate Pumping Plant 6 

Under the pipeline/tunnel alignment, an intermediate forebay near Hood would provide storage of 7 
approximately 5,250 af with a surface area of 760 acres and would provide a transition between the 8 
north Delta intakes and the intermediate pumping plant. This feature would also include a seepage 9 
cutoff wall to the depth of the impervious layer and a toe drain would surround the forebay 10 
embankment to capture water and pump it back into the forebay. The forebay would allow the 11 
intermediate pumping plant to operate efficiently over a wide range of flows and hydraulic heads in 12 
the pipelines/tunnels. Limitations on delivery of water from the intakes into the intermediate 13 
forebay and the need to operate the intermediate pumping plant efficiently would limit the ability to 14 
deliver flow from the pipelines/tunnels during portions of the day to the existing Banks and Jones 15 
pumping plants. For the Banks Pumping Plant, this would entail operating at low flows during hours 16 
with high electrical costs and at maximum capacity during “off-peak” periods to minimize electrical 17 
power costs. The Jones Pumping Plant must operate continuously (i.e., 24 hours per day, 7 days per 18 
week). The Byron Tract Forebay (see description below) would alleviate some of the impacts of 19 
these operational constraints and provide storage to balance inflow with outflow. 20 

The intermediate pumping plant would include ten 1,500-cfs pumps to be used in higher hydraulic 21 
head condition, and six 1,500-cfs pumps for lower hydraulic head conditions. The pumping plant 22 
would include an approach channel from the forebay to the pump bays, the pumping plant structure, 23 
discharge pipes with flow measurement, transition manifold, and transition pipelines for discharge 24 
to the tunnel. The pipeline/tunnel alignment would require two 33-foot diameter (minimum) surge 25 
towers, the elevation of which would be approximately 105 feet (NAVD 88) at the rim. The 26 
intermediate pumping plant for the west alignment would also require two 33-foot diameter surge 27 
towers, the elevation of which would be as high as 70 to 80 feet (NAVD 88) at the rim, depending on 28 
the final pump selection and pipe arrangement. No surge towers would be required at the 29 
intermediate pumping plant for the east alignment. 30 

The intermediate forebay allows for operation of a gravity bypass of the intermediate pumping plant 31 
by balancing the difference in water surface elevations between the intermediate forebay and the 32 
Byron Tract Forebay.  33 

The intermediate pumping plant would be staffed 24 hours each day and would require similar 34 
maintenance activities to the intake pumping plants, as described in Section 3.6.1.2, Conveyance 35 
Facilities. It is assumed that the intermediate pumping plant would require periodic harvesting of 36 
pond weeds to maintain flows and forebay capacity. The harvesting would occur in the forebay and 37 
at the trashracks immediately upstream of the intermediate pumping plant. 38 

The east and west alignments (Alternatives 1B, 2B, and 6B and 1C, 2C, and 6C, respectively) would 39 
incorporate a similar intermediate pumping plant. The east alignment plant would be approximately 40 
3 miles south of the point where the alignment crosses the San Joaquin River. The west alignment 41 
plant would be at the entrance to the tunnel segment on Ryer Island, approximately 1.2 miles east of 42 
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the Sacramento River DWSC. The intermediate pumping plant under these conveyance alignments 1 
would provide diverted water with the necessary head to flow into the Byron Tract Forebay. 2 

Under the modified pipeline/tunnel alignment, the proposed intermediate forebay would be located 3 
on Glannvale Tract and would serve mainly as a pass-through facility providing an atmospheric 4 
break between Tunnels 1 and 2. Its capacity would be 750 af with a surface area of approximately 5 
37 acres (at an elevation of 0 feet), and would feed into an outlet control structure to Tunnel 2. 6 
Under this alignment, the passage of water from the intermediate forebay would rely exclusively on 7 
gravity flow. Therefore, the intermediate pumping plant, along with its associated surge towers and 8 
other facilities, would not be constructed. 9 

Byron Tract Forebay 10 

The Byron Tract Forebay (Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 5, 6A, 6B, 6C, 7, and 8) would be 11 
adjacent to Clifton Court Forebay and would provide storage of approximately 4,300 af with a 12 
surface area of 600 acres. The Byron Tract Forebay would be used to balance variations in 13 
pipeline/tunnel inflow with outflow on a daily basis. For the Banks pumping plant, this includes 14 
operating at low flows during hours with high electrical cost and at maximum capacity during off-15 
peak periods to minimize electrical power costs. The Jones pumping plant would operate 16 
continuously. For Alternatives 1A, 1B, 2A, 2B, 3, 4, 5, 6A, 6B, 7, and 8, the Byron Tract Forebay would 17 
be constructed on the southeast side of Clifton Court Forebay. For Alternatives 1C, 2C, and 6C, the 18 
Byron Tract Forebay would be constructed on the northwest side of Clifton Court Forebay. 19 

Expanded Clifton Court Forebay 20 

Under the modified pipeline/tunnel alignment, Clifton Court Forebay would be dredged and 21 
expanded by approximately 590 acres to the southeast of the existing forebay. Additionally, a new 22 
embankment would be constructed around the perimeter of the forebay, as well as an embankment 23 
dividing the forebay into a northern cell and a southern cell. Tunnel 2 (from the north Delta intakes) 24 
would enter the pumping plant facility at the northeastern end of Clifton Court Forebay immediately 25 
south of Victoria Island and flows would be pumped into the northern cell of the forebay. The 26 
northern cell of Clifton Court Forebay would provide storage between approximately 4,300 to 27 
10,200 af. The southern cell of the forebay would continue to provide functionality for the existing 28 
through-Delta conveyance system and would provide storage of approximately 14,000 af. 29 

Operation and Maintenance 30 

New forebays would be dredged to remove sediment and maintain design capacity. Maintenance 31 
requirements for the forebay embankments would include control of vegetation and rodents, 32 
embankment repairs in the event of island flooding and wind wave action, and monitoring of 33 
seepage flows. Maintenance of control structures could include roller gates, radial gates, and stop 34 
logs. Maintenance requirements for the spillway would include the removal and disposal of any 35 
debris blocking the outlet culverts. Dredging may be necessary to remove sediments in the forebays. 36 
As designed, both forebays are expected to have capacity to store sediment accumulated over a 50-37 
year period. However, depending on the actual sedimentation rate, dredging may be necessary more 38 
or less often. 39 
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Construction 1 

Under the pipeline/tunnel alignment, approximately 6 million cubic yards of earth would be 2 
excavated from portions of the intermediate forebay, and approximately 14 million cubic yards 3 
would be excavated from the Bryon Tract Forebay. These excavation amounts include the 4 
embankment foundation. Dewatering would be required for excavation operations. Much of the 5 
excavated material at both locations is expected to be high in organics and unsuitable for use in 6 
embankment construction. Some of the excavated material below the peat layers at both locations 7 
may be suitable for use in constructing the embankments. To the extent possible, spoils to be used 8 
for the embankments would be stored onsite.  9 

Under the modified pipeline/tunnel alignment, approximately 4.4 million cy of earth would be 10 
excavated or borrowed from portions of the intermediate forebay, and approximately 14.1 million 11 
cubic yards of earth would be excavated, borrowed, or dredged for the modification and expansion 12 
of Clifton Court Forebay. Dredged material would be transported to and stored at an area also 13 
designated for storage of RTM to the west of Clifton Court Forebay. Guidelines for the disposal and 14 
reuse of dredged material are provided in Appendix 3B, Environmental Commitments. 15 

3.6.1.5 Connections to Banks and Jones Pumping Plants 16 

Design 17 

For Alternatives 1A, 1B, 2A, 2B, 3, 5, 6A, 6B, 7, and 8, an approximately 2,000-foot-long canal would 18 
be constructed to connect the Byron Tract Forebay with the existing approach canal to the Banks 19 
pumping plant, with a series of radial gates to isolate the facilities. Under these alternatives, another 20 
series of radial gates constructed in an opening in the embankment of Byron Tract Forebay would 21 
allow for the control of water flow between the forebay and the approach canal to the Jones 22 
pumping plant. For Alternative 4, a culvert siphon (similar to those described above in relation to 23 
canals), would be constructed to connect the northern cell of the expanded Clifton Court Forebay to 24 
a new canal leading to the approach canal to the Jones Pumping Plant. An additional siphon would 25 
be constructed under the Byron Highway and into a short segment of canal before leading into the 26 
approach to the Banks Pumping Plant. For Alternatives 1C, 2C, and 6C, a canal would stretch from 27 
Byron Tract Forebay to approach canals for both existing pumping plants. The dual conveyance 28 
alternatives would also include the construction of gates in the existing approach canals upstream of 29 
the connections with the new facilities. These structures would allow operational flexibility between 30 
pumping from the north Delta and pumping from the south Delta. 31 

Operations and Maintenance 32 

Maintenance requirements for the canal would include erosion control, control of vegetation and 33 
rodents, embankment repairs in the event of island flooding and wind wave action, and monitoring 34 
of seepage flows. Sediment traps may be constructed by overexcavating portions of the channel 35 
upstream of the structures where the flow rate would be reduced to allow suspended sediment to 36 
settle at a controlled location. The sediment traps would be periodically dredged to remove the 37 
trapped sediment. 38 

Construction 39 

Canal construction would include use of scrapers, excavators, and/or draglines. The top layer of soil 40 
along some portions of the canal could consist of up to 25 feet of organic and peat soils deemed 41 
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unsuitable for support of the canal embankments. In such areas, these soils would be removed and 1 
disposed of offsite; it is estimated that approximately 0.1% of spoil may need to be disposed of in a 2 
landfill. The removal of the full depth of the peat and organic soil could be limited to the area of the 3 
embankment foundations. In other areas, potentially liquefiable sands could be present below the 4 
organic soils. It would be necessary to remove or stabilize the liquefiable soils as part of the 5 
excavation for the canal embankments. 6 

3.6.1.6 Power Supply and Grid Connections 7 

Electric power would be required for intakes, pumping plants, operable barriers, boat locks, and 8 
gate control structures throughout the various proposed conveyance alignments. Temporary power 9 
would also be required during construction of water conveyance facilities. 10 

New temporary power lines to power construction activities would likely be built prior to 11 
construction of permanent transmission lines to power conveyance facilities (see Mapbook Figures 12 
M3-1 through M3-5 to see the assumed alignment of both temporary and permanent lines under the 13 
various alternatives). These lines would extend existing power infrastructure (lines and 14 
substations) to construction areas, generally providing electrical capacity of 12 kV at work sites. 15 
Main shafts for the construction of deep tunnel segments would require the construction of 69 kV 16 
temporary power lines. Under Alternatives 1A through 8, electrical power to operate the new north 17 
Delta pumping plant facilities would be delivered through 230 kV transmission lines that would 18 
interconnect with a local utility at a new or existing utility substation depending on the conveyance 19 
alignment. The alignment of this transmission line and its interconnection point would be based on 20 
the selection of a power provider for the BDCP following selection of a conveyance alignment. 21 
Possible alignments for the 230 kV transmission lines are shown in Figure 3-25. For the purposes of 22 
analysis, one sub-option has been selected for each of the four conveyance alignments that would 23 
require a 230 kV line. For the west alignment, this line would extend west from the intermediate 24 
pumping plant on Ryer Island. For the pipeline/tunnel alignment, the line would extend south from 25 
the intermediate pumping plant and would generally follow the tunnel connecting to existing utility 26 
facilities at the Banks pumping plant. The 230 kV line for the east alignment would also connect to 27 
the existing grid at this point, but would follow alongside the Byron Tract Forebay and canal ROW 28 
northeast to the intermediate pumping plant.  29 

Under Alternative 4, the modified pipeline/tunnel alignment, the method of delivering power to 30 
construct and operate the water conveyance facilities is assumed to be a “split” system that would 31 
connect to the existing grid in two different locations. The northern point of interconnection would 32 
be located north of Lambert Road and west of Highway 99. From here, a new transmission line 33 
would run west, along Lambert Road, where one segment would run south to the intermediate 34 
forebay on Glannvale Tract; and one segment would run north to connect to a substation where 69 35 
kV lines would connect to the intakes. While this new transmission line could be 230 kV, 115 kV, or 36 
69 kV depending on further study, a 230 kV line was conservatively assumed for the purposes of 37 
analysis. At the southern end of the modified pipeline/tunnel alignment, the point of 38 
interconnection may be in one of two possible locations: southeast of Brentwood near Brentwood 39 
Boulevard or adjacent to the Jones pumping plant. While only one of these points of interconnection 40 
would be used, both are depicted in figures, and the effects of constructing transmission lines 41 
leading from both sites are combined and accounted for in resource-specific impact analysis. A 230 42 
kV line would stretch from one of these locations to a tunnel shaft northwest of Clifton Court 43 
Forebay, and would then continue north, following tunnel shaft locations, to Bouldin Island. Lower 44 
voltage lines would be used to power intermediate and reception shaft sites between the main drive 45 
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shafts. Because the power required during operation of the water conveyance facilities would be 1 
much less than that required during construction, and because it would largely be limited to the 2 
pumping plants, the “split” system would enable all of the new power lines in the northern part of 3 
the alignment to be temporary. Similarly, the new lines between Bouldin Island and the new 4 
pumping plant facility at Clifton Court Forebaywould also be temporary, limited to the construction 5 
schedule for the relevant tunnel reaches and features associated with Clifton Court Forebay. Under 6 
this alternative, an existing 500kV line, which crosses the area proposed for expansion of the Clifton 7 
Court Forebay, would be relocated to the southern end of the expanded forebay in order to avoid 8 
disruption of existing power facilities. 9 

It is assumed that a new permanent substation would be constructed within or adjacent to the 10 
utility’s existing transmission ROW. Some utility grid reinforcement and upgrade may be needed to 11 
accommodate this large new pumping load. The 230 kV transmission line would terminate at the 12 
BDCP’s main 230 kV substation, which would be adjacent to one of the new pumping plants in a 13 
268- by 267-foot enclosure. At the main 230 kV substation, the electrical power would be 14 
transformed from 230 kV to 69 kV and delivered to the adjacent main 69 kV substation to power the 15 
adjacent pumping plant. Additionally, the main 69 kV substation would deliver power on a new 16 
overhead 69 kV subtransmission line, looping into each of the other intake substations. Each 69 kV 17 
substation would have a footprint of approximately 150 by 150 feet. The subtransmission line 18 
would generally follow the alignment ROW. At the main 69 kV substation and at each of the intake 19 
substations, electrical power would be transformed from 69 kV to the voltage needed for the pumps 20 
and auxiliary equipment at the adjacent structures. 21 

For Alternatives 1B, 1C, 2B, 2C, 6B, and 6C, a main 69 kV substation would be constructed at the 22 
intermediate pumping plant, and an overhead 69 kV subtransmission line would be constructed 23 
along a route parallel to the canal and within the project ROW. To supply power for 24 
communications, monitoring, and control of the gates at the tunnel and siphon entrances along the 25 
canal, 12 kV distribution lines would be extended along the canal from the 69 kV substations. 26 
Wherever possible, this 12 kV line would be constructed on the same poles as the 69 kV 27 
subtransmission line. A local utility distribution line would provide power for gate controls along 28 
the south canal of Alternatives 1C, 2C, and 6C. For Alternatives 1A, 2A, 3, 5, 6A, 7, and 8, the main 69 29 
kV substation would be built at the intermediate forebay with 69 kV subtransmission lines looping 30 
into each intake pumping plant substation. 31 

Under the modified pipeline/tunnel alignment, temporary substations would be constructed at each 32 
intake, at the intermediate forebay, and at each of the launch shaft locations. To serve permanent 33 
pumping loads, a permanent substation would be constructed adjacent to the pumping plants at 34 
Clifton Court Forebay, where electrical power would be transformed from 230 kV to appropriate 35 
voltages for the pumps and other facilities at the pumping plant site. For operation of the three 36 
intake facilities and intermediate forebay, it is assumed for the purposes of analysis that existing 37 
distribution lines would be used to power gate operations, lighting, and auxiliary equipment at these 38 
facilities. Use of the existing distribution system for the purposes of construction and operations 39 
may require upgrades to existing lines, including reconductoring. While it is anticipated that utility 40 
interconnection facilities would be completed in time to support most construction activities, for 41 
some activities that need to occur early in the construction sequence (e.g., constructing raised pads 42 
at shaft locations and excavating the shafts), onsite generation may be required on an interim basis. 43 
As soon as the connection to associated utility grid power was completed, electricity from the 44 
interim onsite generators would no longer be used. 45 
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Three utility grids could supply power to the BDCP (or an alternative) conveyance facilities: Pacific 1 
Gas and Electric Company (PG&E) (under the control of the California Independent System 2 
Operator), the Western Area Power Administration (Western), and/or the Sacramento Municipal 3 
Utility District (SMUD). The electrical power needed for the conveyance facilities would be procured 4 
in time to support construction and operation of the facilities. As the operator of the SWP, DWR is an 5 
active participant in the activities of the California electric grid, from long-term planning to day-to-6 
day operation. The power will be provided from the SWP power portfolio of existing physical 7 
generation facilities, long-term power contracts, and short-term power contracts—including Day-8 
Ahead market purchases. Purchased energy may be supplied by existing generation, or by new 9 
generation constructed to support the overall energy portfolio requirements of the western electric 10 
grid. It is unlikely that any new generation will be constructed solely to provide power to the BDCP 11 
conveyance (or an alternative) facilities. 12 

PG&E’s distribution system would likely provide power for the through Delta/separate corridors 13 
alignment (Alternative 9) because the system currently reaches most of the proposed facilities. The 14 
pumping plants and intakes would receive 12 kV service from the local distribution system, while 15 
service to other facilities, including operable barriers, siphons, control gates, intakes, and boat locks 16 
would be at 480 volts. Operable barriers under this alignment would also have backup generation to 17 
ensure continued operational control during outages. Wood poles for the 12 kV service would be 18 
spaced 300 feet apart, on average, with a height of 40–45 feet, and would result in a disturbed area 2 19 
feet in diameter. Facilities receiving 480 volt service require a three phase service drop (three or 20 
four wires) from a utility pole with a 12 kV/480 volt three phase transformer mounted on it. 21 
Alternatively, the utility may choose to site the transformer on a pad (ground level) at the point of 22 
service and bring 12 kV utility service to the transformer. For a pad-mounted transformer, there 23 
would be a disturbed area of 8 feet by 8 feet. 24 

Towers for 230 kV transmission lines employed in other conveyance alignments would be spaced, 25 
on average, 750 feet apart. Their physical footprint would be approximately 30 feet square, with 26 
foundations at each leg measuring 3.5 to 5 feet in diameter. If a horizontal conductor configuration 27 
is chosen, the average tower height will be 95–100 feet, while towers configured for vertical 28 
conductors would be 130 feet high. Based on the potential utility providers’ design practices, the 29 
230 kV towers would most likely be monopoles (both utilities), with H-frame and lattice towers 30 
being options for a Western interconnection. The configuration may need to be a dual circuit design 31 
to accommodate future expansion for the utility. To discourage raptor perching, a dipped cross-arm 32 
configuration could be used in place of davit arms on monopole structures. 33 

The 69 kV transmission lines would almost certainly be monopoles of either steel or wood 34 
depending on the utility. To meet the raptor-safe design guidelines, the 69 kV wood pole structure 35 
should be 60 inches minimum between the conductor (end of insulator) and pole face in areas of 36 
raptor concern. Poles for the 69 kV lines would be spaced 450 feet apart, on average. Wood poles 37 
would result in a disturbed area with a diameter of 2 feet while steel poles typically entail 38 
foundations 5–6 feet in diameter. Poles would typically be about 60 feet above ground (70-foot 39 
poles, embedded 10 feet). A shield wire (at the top of the structure) may be required by either utility 40 
for both 230 kV and 69 kV transmission.  41 

For the electrical transmission facilities provided from the utility interconnection to and between 42 
the BDCP facilities, industry standard techniques will be incorporated into power line designs to 43 
minimize impacts on birds. For monopole and lattice structures, the material coating would be 44 
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selected for color and reflectivity consistent with meeting visibility goals to mitigate bird strikes and 1 
collisions. 2 

Construction 3 

New transmission lines would generally follow the conveyance alignments and would be 4 
constructed within or adjacent to the alignment ROW. Temporary lines would be constructed from 5 
existing facilities to each worksite where power is necessary for construction. Construction of all 6 
transmission lines would require three phases: site preparation, tower or pole construction, and line 7 
stringing. For 12 kV and 69 kV lines, cranes would be used during the line stringing phase. For 8 
stringing transmission lines between 230 kV towers, cranes and helicopters would be used. 9 

Construction of 230 kV and 69 kV transmission lines would require a corridor width of 100 feet and, 10 
at each tower or pole, 100 feet on one side and 50 feet on the other side for construction laydown, 11 
trailers, and trucks. Construction would also require about 350 feet along the corridor (measured 12 
from the base of the tower or pole) at conductor pulling locations, which includes any turns greater 13 
than 15 degrees and/or every 2 miles of line. 14 

For construction of 12 kV lines (when not sharing a 69 kV line), a corridor width of 25–40 feet is 15 
necessary, with 25 feet in each direction along the corridor at each pole. Construction would also 16 
require 200 feet along the corridor (measured from the base of the pole) and a 50-foot-wide area at 17 
conductor pulling locations, which includes any turns greater than 15° and/or every 2 miles of line. 18 
For a pole-mounted 12 kV/480 volt transformer, the work area is only that normally used by a 19 
utility to service the pole (typically about 20 by 30 feet adjacent to pole). For pad-mounted 20 
transformers, the work area is approximately 20 by 30 feet adjacent to the pad (for construction 21 
vehicle access).  22 

Consideration of Underground Transmission Lines 23 

As part of the transmission line planning process, DWR evaluated a number of locations and options 24 
for power transmission to CM1 conveyance intakes and other facilities. One option that has been 25 
considered and is the subject of ongoing discussion is the potential to underground all or portions of 26 
the temporary and permanent transmission lines that could pose bird strike risks. This option has 27 
not yet been incorporated into any of the alternatives assumptions for CM1 facilities but DWR is 28 
continuing to evaluate its feasibility at the request of wildlife agencies, and because AMM20 in the 29 
Plan accounts for potentially locating some existing transmission lines underground to reduce 30 
impacts on greater sandhill cranes. The following key feasibility factors would be evaluated to 31 
determine if underground transmission lines are a viable option for this project. 32 

 Consequences for critical water infrastructure associated with the time and process to repair 33 
faults or breaks in overhead lines versus underground lines.  34 

 Potential for additional construction and environmental impacts related to underground lines 35 
and associated facilities.  36 

 Costs associated with construction, operation, and maintenance of aboveground lines versus 37 
underground lines.  38 

The following is a brief summary of these feasibility issues.  39 
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Critical Infrastructure 1 

The SWP and CVP are critical infrastructure for the state of California. Operation of the SWP and CVP 2 
relies on interconnection to the power grid, and any disruption to power requires coordination 3 
among operators, power grid operators, and grid controllers. This is necessary to plan for reliable 4 
return to service, including resuming or replenishing water deliveries, after either a planned or 5 
unplanned power outage. One of the primary concerns with underground lines is the additional time 6 
necessary to repair outages. Faults or breaks in overhead lines can usually be located almost 7 
immediately and repaired within hours or, at most, 1 or 2 days. The duration of underground 8 
outages can vary widely, from several days to several months, depending on the circumstances of 9 
the failure, type of underground line, and availability of skilled repair personnel.  10 

Outages of a few days or less generally present fewer effects, require less stringent coordination 11 
protocols, and may allow a portion of the effect to be avoided or minimized through short-term 12 
operational adjustments. A prolonged disruption or outage generally requires greater coordination 13 
to ensure that grid operators and grid controllers can manage other grid infrastructure, resources, 14 
and loads reliably during the outage. The larger the load or aggregate load interrupted for a 15 
prolonged time, the more likely there would be a need to re-evaluate the expected electrical system 16 
behavior. Power is also needed to maintain communications and controls systems during both 17 
normal and emergency situations. While backup power may temporarily and partially provide 18 
power to these critical systems during an outage, return to normal power would be necessary to 19 
reliably support these systems and their security, especially information systems networked to the 20 
SWP and CVP. 21 

Construction and Environmental Impacts 22 

The design and construction of underground transmission lines differ from overhead lines because 23 
two significant technical challenges need to be overcome: (1) providing sufficient insulation so that 24 
cables can be within inches of grounded material, and (2) dissipating the heat produced during the 25 
operation of the electrical cables. Overhead lines are separated from each other and surrounded by 26 
air. Open air circulating between and around the conductors cools the wires and very effectively 27 
dissipates heat. Air is also an insulator that can recover if there is a flashover. In contrast, a number 28 
of different systems, materials, and construction methods have been used during the last century to 29 
achieve the necessary insulation and heat dissipation required for underground transmission lines. 30 

Different types of cables require different ancillary facilities. When assessing the impacts of 31 
underground transmission line construction and operation, the impacts of the ancillary facilities 32 
must also be considered. Ancillary features may include vaults, transition structures, and 33 
pressurizing systems. Some of these facilities are constructed underground, while others are 34 
aboveground and may have a significant footprint. Installation of an underground transmission 35 
cable generally involves the following sequence of events: (1) ROW clearing, (2) trenching/blasting, 36 
(3) laying and/or welding pipe, (4) duct bank and vault installation, (5) backfilling, (6) cable 37 
installation, (7) adding fluids or gas, and (8) site restoration. Trenching for the construction of 38 
underground lines would create greater soil disturbance than constructing overhead lines. 39 
Overhead line construction disturbs the soil mostly at the site of each transmission pole, while 40 
underground lines require 6- to 8-foot deep trenching along the entire line. Trenching an 41 
underground line through farmlands, forests, wetlands, and other natural areas can cause significant 42 
land disturbances. Other construction impacts include dirt, dust, noise, and traffic disruption. In 43 
non-urban areas, soil compaction, erosion, and mixing may also be problematic. The special soils 44 
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often placed around an underground line may slightly change the responsiveness of surface soils to 1 
farming practices. Post-construction, trees and large shrubs would not be allowed within the ROW 2 
due to potential problems with roots, although some herbaceous vegetation and agricultural crops 3 
may be allowed to return to the ROW. The ROW also must be kept safe from accidental contact by 4 
subsequent construction activities. 5 

In addition to environmental impacts from construction, impacts may occur from fluid leaks. Fluid-6 
filled lines must have a spill control plan. The estimate for potential line leakage is about one leak 7 
every 25 years. Soil contaminated with leaking dielectric oil is classified as a hazardous waste. This 8 
means that contaminated soils and water would have to be remediated. The types of dielectric fluid 9 
used in underground transmission lines include alkylbenzene and polybutene. These are not toxic, 10 
but are slow to degrade. The release and degradation of alkylbenzene could cause benzene 11 
compounds, a known carcinogen, to appear in plants or wildlife. In areas with a relatively high 12 
groundwater table, such as the Delta, the potential for groundwater contamination could be high. A 13 
nitrogen leak from a gas-filled line would not affect the environment, but would be a safety concern; 14 
workers would need to check oxygen levels in the vaults before entering.  15 

Costs 16 

Costs for construction and maintenance of underground lines are substantially higher than those 17 
associated with aboveground lines. Cost estimates for constructing underground transmission lines 18 
range from 4 to 14 times greater than those associated with overhead lines of the same voltage and 19 
same length, especially when traveling through challenging geographic regions containing certain 20 
soil and rock formations, mountains, urban areas, and protected wetland habitats. In a 2011 report 21 
prepared by the Public Service Commission of Wisconsin, the cost of a typical new 69 kV overhead 22 
single-circuit transmission line was approximately $285,000 per mile as opposed to $1.5 million per 23 
mile for a new 69 kV underground line (Public Service Commission of Wisconsin 2011). A new 138 24 
kV overhead line cost approximately $390,000 per mile as opposed to $2 million per mile for 25 
underground. Many engineering factors significantly increase the cost of underground transmission 26 
facilities. As the voltage increases, engineering constraints and costs dramatically increase. This is 27 
one reason why underground distribution lines (12–24 kV) are not uncommon, while underground 28 
transmission lines are constructed far less frequently. Repair costs for underground lines also tend 29 
to be greater than costs for an equivalent segment of overhead line. Finally, underground cables 30 
tend to have a substantially shorter service life than those used for overhead lines. 31 

3.6.1.7 Through Delta/Separate Corridors Levee Construction and 32 

Modification 33 

Description 34 

The through Delta/separate corridors alternative (Alternative 9) would rely on existing levees to 35 
contain and convey water to existing diversion facilities in the south Delta. 36 

This alignment would entail construction of a 4,000-foot segment of new on-channel levee at Old 37 
River, isolating Old River from the Tracy Fish Collection Facility and connecting Clifton Court 38 
Forebay to the fish facility. Setback levees (approximately 2,000 feet total) on the south side of 39 
Victoria Canal would also be constructed to accommodate the dredged and expanded canal under 40 
this alternative. The majority of dredged material under Alternative 9 would be stored in upland 41 
storage sites, and approximately 0.5% may be disposed of in an offsite landfill. Spoils would be 42 
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disposed of in designated spoils areas, and approximately 0.1% of spoils may be disposed of in 1 
offsite landfills. 2 

New facilities protection levees would be constructed around pumping plants and equipment for the 3 
operable barriers. New levees or levee modifications constructed for the through Delta/separate 4 
corridors alternative would be designed to meet similar flood protection levels as the existing 5 
levees. 6 

A typical new levee would share the shape, slope, and dimensions of those described above for 7 
intake facilities. A notable difference is that the height of the levees would be approximately 10–15 8 
feet, matching the height of existing levees in the Delta. This corresponds to a base width of 9 
approximately 80–260 feet. All construction and modifications will comply with applicable state and 10 
federal flood management, engineering, and permitting requirements. 11 

Refer to Table 3-14 for a description of the physical characteristics of the through Delta/separate 12 
corridors alternative. 13 

Operation and Maintenance 14 

Levee maintenance facilities would typically be composed of material stockpile areas, sized to 15 
accommodate materials, equipment, and sufficient area for staging and loading of materials. Such 16 
areas would typically be rectangular in plan and range from approximately 50 to 500 feet on a side, 17 
depending on the length of levee serviced by the maintenance facility. 18 

Access roads would be used regularly for inspection of the levees. Inspection would be performed 19 
for both the waterside and landside slopes and features. Maintenance activities include periodic 20 
addition of waterside armoring material, which may necessitate access and work either from the 21 
levee crest (e.g., using an excavator to place riprap) or from the water (e.g., using a barge and crane 22 
to place rip-rap). Levee maintenance may also include operations designed to prevent and repair 23 
damage from animal burrowing within the levee. Vegetation control measures would be performed 24 
as part of levee maintenance. 25 

Construction 26 

To construct levees, compacted lean clayey and/or silty soils would be imported to the site. 27 
Excavation and foundation improvement activities would be similar to those described above, with 28 
the use of riprap for waterside armoring. Access roads would be maintained along the landside levee 29 
toe or along the levee crest, while a dedicated ROW would preclude encroachment from features 30 
that could compromise levee integrity. Where levees cross existing agricultural channels, new 31 
channels would need to be constructed. 32 

Beneath the levee, a zone of native soils would typically be removed and replaced. The depth of 33 
replacement is estimated to range from approximately 5 to 15 feet, but is expected to be 5 feet 34 
typically. The width of replacement would be slightly greater than the width of the base of the levee. 35 
This zone would be replaced with compacted clayey or silty soils as described above. The typical 36 
configuration would include some type of in situ foundation improvement to strengthen and stiffen 37 
the relatively weak and compressible soils present underneath most of the levee alignments. A zone 38 
of improved foundation materials would extend from the waterside levee toe to the landside toe. 39 
The zone of improved foundation materials would extend down to depths ranging from 40 
approximately 20 to 60 feet. The zone of improved foundation materials would typically be 41 
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composed of a combination of existing in situ materials and added materials, mixed together. 1 
Armoring material would be rip-rap, which generally is composed of small to large angular boulders. 2 
The on-channel levee would be subject to waterway flows and could be armored for the full slope 3 
length on the waterside. 4 

An access road would be maintained either along the landside toe of the levee, along the levee crest, 5 
or along a combination of these locations. A dedicated ROW would extend along the landside levee 6 
to preclude encroachment of channels, ditches, trenches, or pits near the levee. 7 

3.6.1.8 Temporary Access and Work Areas for Intake, Canal, and 8 

Pipeline/Tunnel Construction 9 

Temporary Barge Unloading Facilities 10 

Temporary barge unloading facilities would be constructed at locations adjacent to construction 11 
work areas along the conveyance alignments for the delivery of construction materials. These 12 
facilities would be sized to accommodate various deliveries (e.g., tunnel segments, batched concrete, 13 
major equipment). The docks would range from approximately 0.7 acres to 5.7 acres, and would be 14 
supported on approximately 32 two-foot-diameter steel piles. Piles would be driven within the 15 
allowable window for in-river construction.  16 

Access roads from these facilities to the construction work area would be necessary. The barge 17 
unloading facilities would be removed following construction. Depending on the alternative 18 
selected, barge unloading facilities could be constructed at one or more of the following locations. 19 

 SR 160 west of Walnut Grove (Alternatives 1A, 2A, 3, 5, 6A, 7, and 8). 20 

 Venice Island (Alternatives 1A, 2A, 3, 4, 5, 6A, 7, and 8). 21 

 Bacon Island (Alternatives 1A, 2A, 3, 4, 5, 6A, 7, 8, and 9). 22 

 Woodward Island (Alternatives 1A, 2A, 3, 5, 6A, 7, and 8. Two barge facilities would be 23 
constructed at this location under Alternative 9). 24 

 Victoria Island (Alternatives 1A, 2A, 3, 4, 5, 6A, 7, 8, and 9). 25 

 Tyler Island (Alternatives 1A, 2A, 3, 5, 6A, 7, and 8). 26 

 Hog Island (Alternatives 1B, 2B, and 6B). 27 

 Ryer Island (Alternatives 1C, 2C, and 6C). 28 

 Brannan Island (Alternatives 1C, 2C, and 6C). 29 

 Clifton Court Forebay (Alternative 4). 30 

 Glannvale Tract on Snodgrass Slough near the proposed intermediate forebay (Alternative 4). 31 

 Bouldin Island on San Joaquin River (Alternative 4). 32 

 Mandeville Island at the intersection of Middle River and San Joaquin River (Alternative 4). 33 

 Webb Tract (two barge facilities would be constructed on Webb Tract under Alternative 9—one 34 
at the northwest corner and one on the eastern side). 35 

 Upper Jones Tract (Alternative 9). 36 
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In addition, there is an existing dock at Hood that would likely be used during construction for 1 
Alternatives 1A, 1B, 2A, 2B, 3, 4, 5, 6A, 6B, 7, and 8. The barge unloading facilities would be used for 2 
the delivery and removal of construction materials and equipment. A pier would be built within the 3 
worksite footprint of the intake or tunnel for these activities. The barge unloading facility at each 4 
location is assumed to be used for the duration of the construction of the intake or tunnel (for 5 
approximately 5–6 years). Piers would be disassembled and removed from the site at the end of 6 
construction. Under Alternative 4, barge loading/unloading activities could require construction of a 7 
working pad on the landside of the levee, construction of a backfilled sheetpile wall to serve as a 8 
marginal wharf where barges could be moored, or construction of on-land or in-water mooring 9 
dolphins to secure barges during loading and unloading. Loading and unloading could be performed 10 
by a crane barge, ramps, a tracked or fixed-base crane, and/or conveyor. All facilities affecting levees 11 
would be designed, constructed and operated in full compliance of the requirements of the CVFPB, 12 
USACE, and the local district with jurisdiction of the specific levee. 13 

Road Haul Routes 14 

It is assumed that the majority of haul routes would include interstates, state routes, and local 15 
arterial roadways, depending on the location of the work area and the origin/destination of the trip. 16 
Key roadways to be utilized as haul routes are assumed to be the federal and state facilities and their 17 
intersecting roadways listed below. 18 

 I-5 19 

 I-80 20 

 I-580 21 

 I-205 22 

 SR 160 23 

 SR 12 24 

 SR 4 25 

The reader is referred to Chapter 19, Transportation, for a more detailed discussion of potential 26 
existing public roads that may be used as haul routes. 27 

In addition, haul routes would include all-weather access roads and private roads. All-weather roads 28 
would be required for year-round construction and for access to delivery areas and permanent 29 
spoils areas, including RTM areas. All-weather roads are typically surfaced with a minimum of 24 30 
inches of gravel. Construction traffic would also require the use of private roads to access the work 31 
sites, including tunnel shaft sites and barge landings. Private roads would carry construction traffic 32 
from the nearest state highway or county road through private land to the construction site. The 33 
majority of private access roads expected to be used are dirt or gravel access roads on agricultural 34 
land, though private levee roads may also be used for construction traffic. 35 

General Construction Work Areas 36 

Work areas during construction would include areas for construction equipment and worker 37 
parking, field offices, a warehouse, maintenance shops, equipment and materials laydown and 38 
storage, RTM spoils areas, and stockpiles. Where not otherwise defined, these areas are identified as 39 
temporary “Work Areas” or “Proposed Temporary Surface Impact” areas on mapbook figures. Under 40 
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Alternative 4, one of these areas would be located adjacent to Hood on the southern side of the 1 
community, and would serve as a staging area during the construction phase. It would consist of 2 
facilities such as parking areas, offices, and construction equipment storage. Each construction site 3 
would also include some combination of required processing operations including concrete batch 4 
plants, pug mills, soil mixing facilities, and cement storage. Specific locations have been identified for 5 
concrete batch plants and fuel stations. Batch plants, along with fine and coarse aggregate 6 
stockpiles, would produce concrete needed for various structures. Pug mills would be provided for 7 
roller compacted concrete and other soil materials. Soil mixing facilities may be required for some 8 
aspects of RTM disposal and for ground improvement activities. Cement and other materials would 9 
be stored at each site as needed to support concrete production, slurry wall construction, ground 10 
improvement, soil mixing, and other activities. Material stockpiles, tunnel segment storage areas, 11 
and handling areas would support the concrete and soil processing features described above. Other 12 
features with substantial earthwork components would require onsite material processing. 13 
Materials to be stockpiled may include those listed below. 14 

 Strippings from various excavations for possible reuse in landscaping or as topsoil replacement 15 
for agricultural areas. 16 

 RTM that is slated for reuse after treatment as needed. 17 

 Peat spoils for possible use on agricultural land, as safety berms on the landside of haul roads, or 18 
as toe berms on the landside of embankments (cannot be part of the structural section). 19 

 Aggregates or soil materials to be used for concrete, rolled compacted concrete, soil cement, or 20 
other processed materials of construction. 21 

 Other materials being stockpiled on a temporary basis prior to hauling to permanent stockpile 22 
areas. 23 

Such materials can be stockpiled in the construction areas of the project for later use. Some 24 
stockpiles may be used for material conditioning and potential reuse. Temporary stockpile areas 25 
may also allow for staging deliveries (offloading), for equipment/materials storage, and for 26 
temporary field offices for construction. 27 

Site clearing and grubbing, work area limits, and site access to stockpile locations will be developed. 28 
Silt fencing and straw bale dikes will be installed, as needed, to address drainage issues. Dust 29 
abatement and other environmental concerns relating to stockpiles will be addressed by 30 
environmental commitments (Appendix 3B, Environmental Commitments) and mitigation measures 31 
introduced throughout the impact analysis. Stockpile areas may require security fences, gates, 32 
and/or cameras. 33 

Depending on the selected RTM handling method, RTM areas may be permanent. Similarly, borrow 34 
or spoils areas that cannot be returned to previous uses may constitute permanent physical effects, 35 
subject to appropriate environmental permitting (see Table 1-2 in Chapter 1, Introduction, for a 36 
summary of permits relevant to the BDCP). While these areas are treated as “permanent surface 37 
impacts” throughout the assessment of impacts, it is anticipated that much of the RTM and spoil 38 
material could be reused, as described further in Appendix 3B, Environmental Commitments. For the 39 
purposes of analysis, it was assumed that all borrow material required for construction would be 40 
procured either from areas or materials associated with other project features (such as excavated 41 
material from forebays or tunnels or native materials from areas identified for storage of RTM or 42 
other spoil material) or from existing permitted facilities. 43 
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A potable water supply system would be necessary at main construction work areas. Accordingly, 1 
wells would be drilled to provide approximately 500 gallons per minute during construction 2 
activities. Geotechnical studies would be performed prior to drilling. If necessary, package water 3 
treatment plants would be brought to the site. These facilities would be anticipated to be located 4 
within the tunnel work areas. 5 

3.6.1.9 SWP and CVP South Delta Export Facilities 6 

Under most alternatives, existing SWP and CVP conveyance facilities would continue to be active 7 
physical components of the water conveyance system; as such, these facilities are described below. 8 
Operation and maintenance of these facilities and modifications proposed under the alternatives are 9 
detailed in Section 3.6.4. These facilities include the SWP Clifton Court Forebay, Skinner Fish Facility, 10 
Banks Pumping Plant, Tracy Fish Facility, Delta Cross Channel, Jones Pumping Plant, south Delta 11 
temporary barriers, Barker Slough Pumping Plant and North Bay Aqueduct, portions of the CCWD 12 
Diversion Facilities, and Suisun Marsh Facilities. Because CCWD’s facilities are not operated or 13 
maintained by the CVP, the BDCP does not include modifications to them. Coverage under ESA and 14 
CESA for existing operation and maintenance of the SWP, coordinated operations of the SWP with 15 
the CVP, and operation and maintenance of CCWD’s facilities are addressed through separate 16 
compliance processes and not addressed in the BDCP. 17 

Clifton Court Forebay 18 

Clifton Court Forebay is a 31,000-af regulatory reservoir for the SWP about 10 miles northwest of 19 
Tracy. Water flows through Grant Line Canal and Old River and into Clifton Court Forebay through 20 
radial gates near the confluence of Grant Line Canal and West Canal. The gates are operated on the 21 
tidal cycle to reduce approach velocities, prevent scour in adjacent channels, and minimize water 22 
elevation fluctuation in the south Delta by taking water in through the gates at times other than low 23 
tide. When a large head differential (difference in water surface elevation) exists between the 24 
outside and the inside of the gates, theoretical inflow can be as high as 15,000 cfs for a short time, 25 
though actual inflow would be constrained in accordance with the BDCP conservation strategy. The 26 
intake gates enable incoming flow into Clifton Court Forebay to be measured and conveyed to the 27 
Banks Pumping Plant. Water can be stored in Clifton Court Forebay to be conveyed at a later time to 28 
maximize pumping during off-peak hours. The off-peak hours are typically 10:00 p.m. to 7:00 a.m. 29 
Monday through Saturday, all day Sunday, and many holidays. The gates prevent reverse flow back 30 
into Old River. 31 

The period of the tidal cycle in which the Clifton Court Forebay intake gates are opened is selected to 32 
minimize impacts on south Delta water users. DWR reports that the surface water elevation in 33 
Clifton Court Forebay varies throughout the day, typically between -2 feet and +0 to +2 feet 34 
depending on tidal conditions and predetermined gate opening priority for the forebay. Typical 35 
operation is targeted to restore the surface elevation to -1 foot each day at midnight. This water 36 
level creates the required hydraulic head differential between the available water in the Delta and 37 
Clifton Court Forebay to allow water to flow from the Delta into the forebay to provide sufficient 38 
water for SWP’s Delta Export Allocation for the following day. The Clifton Court Forebay gates are 39 
closed once DWR’s daily water allocation has been achieved. If tidal or other conditions prevent 40 
DWR’s daily allocation from being achieved, the schedule for the following day’s water conveyance 41 
operation is adjusted to minimize impacts on DWR deliveries. 42 
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The maximum design operating storage at Clifton Court Forebay is 28,653 af at the water surface 1 
elevation of +5 feet. The minimum design operating storage is 13,965 af at the minimum water 2 
surface elevation of -2 feet. DWR has indicated that unless engineering improvements are made to 3 
the perimeter embankment around Clifton Court Forebay, the maximum operating water surface 4 
elevation for future water operations should be limited to +4 feet. For the modified pipeline/tunnel 5 
alignment (Alternative 4), Clifton Court Forebay will be reconfigured by dividing it into two cells, a 6 
north cell and a south cell. The south cell will continue to function using existing operating rules for 7 
Clifton Court Forebay. The normal operating water surface elevation would range from an elevation 8 
of +1.1 feet to +8.1 feet in the south cell. The normal operating water surface elevation for the north 9 
cell would range from +1.1 feet to +7.1 feet under isolated north Delta operations and from +5.1 feet 10 
to +14.7 feet under dual operations. Between both cells, the maximum design operating storage 11 
would therefore be reduced to about 24,200 af. The perimeter embankment will be reconstructed to 12 
comply with current flood protection and seismic design standards, thereby improving its reliability. 13 

Skinner Fish Facility and Banks Pumping Plant 14 

Water from Clifton Court Forebay is conveyed through Skinner Fish Facility to the California 15 
Aqueduct Intake Channel, which extends to the Banks Pumping Plant. Large fish and debris are 16 
directed away from the Banks Pumping Plant by a 388-foot-long trash boom. Smaller fish are 17 
diverted from the intake channel into bypasses by a series of metal louvers into a secondary system 18 
of screens and pipes, and then into holding tanks. The salvaged fish are returned to the Delta in 19 
oxygenated tank trucks. For the modified pipeline/tunnel alignment (Alternative 4), only water from 20 
the south cell will be conveyed through the Skinner Fish Facility. 21 

The 2009 NMFS BiOp requires DWR to initiate studies to develop predator controls in Clifton Court 22 
Forebay to reduce salmonid and steelhead losses in the forebay by March 31, 2014, such that losses 23 
do not exceed 40%, and to remove predators in the secondary channel at least once per week. The 24 
NMFS BiOp also requires modifications to operations of the Skinner Fish Facility to achieve at least 25 
75% salvage efficiency for Central Valley salmonids, steelhead, and the southern Distinct Population 26 
Segment of North American green sturgeon. 27 

Banks Pumping Plant has an installed pumping capacity of 10,670 cfs. It discharges into five 28 
pipelines that convey water into a roughly 1-mile-long canal, which in turn conveys water to 29 
Bethany Reservoir. Bethany Reservoir serves as a regulating reservoir for the downstream canals 30 
that deliver SWP water. 31 

The maximum daily pumping rate at Banks Pumping Plant is controlled by a combination of the 32 
State Water Board’s D-1641, an adaptive management process described in the 2008 USFWS and the 33 
2009 NMFS BiOps, and permits issued by USACE that regulate the rate of diversion of water into 34 
Clifton Court Forebay. The diversion rate is normally restricted to 6,680 cfs as a 3-day average 35 
inflow and 6,993 cfs as a 1-day average inflow to Clifton Court Forebay. The diversions may be 36 
greater in the winter and spring, depending on San Joaquin River flows at Vernalis. 37 

The Byron-Bethany Irrigation District diverts water from the California Aqueduct Intake Channel 38 
through a canal between the Skinner Fish Facility and Banks Pumping Plant. This diversion occurs 39 
under an agreement related to historical water rights to the waters near Clifton Court Forebay. 40 
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Tracy Fish Facility and Jones Pumping Plant 1 

The Tracy Fish Facility, located at the Delta-Mendota Canal intake, and Jones Pumping Plant operate 2 
continuously because the CVP facilities do not include a regulating reservoir such as Clifton Court 3 
Forebay. Water is diverted from Old River upstream of its confluence with Grant Line Canal, through 4 
the Tracy Fish Facility into the 2.5-mile unlined upper reach of the Delta-Mendota Canal, which 5 
conveys water to the Jones Pumping Plant. The Tracy Fish Facility uses louver screens to divert fish 6 
into holding tanks, where they are then placed in tanker trucks and released into the Delta. The 7 
salvaged fish are returned to the Sacramento River near Horseshoe Bend and the San Joaquin River 8 
upstream of the Antioch Bridge. 9 

The CVP facilities do not include storage capacity in the south Delta. Consequently, the facilities 10 
usually operate continuously when diversions are allowed. Water supply operations of the Jones 11 
Pumping Plant are constrained by tidal fluctuations and the capacity of the Delta-Mendota Canal 12 
between the Jones Pumping Plant and the San Luis Reservoir complex. This capacity, including 13 
pumping capacity at the O’Neill Pump-Generating Plant, is about 4,200 cfs. Accordingly, operations 14 
of the Jones Pumping Plant are limited to 4,200 cfs unless deliveries are required for CVP water 15 
service contractors that divert upstream of the O’Neill Pump-Generating Plant. In many months, 16 
operations criteria limit the Jones Pumping Plant to diversions of less than 4,200 cfs; however, in 17 
summer, fall, and winter months, there are opportunities to divert up to 4,600 cfs. 18 

Delta-Mendota Canal/California Aqueduct Intertie 19 

Construction of the Delta-Mendota Canal/California Aqueduct Intertie (Intertie) was completed in 20 
April 2012. The Intertie was designed to include a pipeline between the Delta-Mendota Canal and 21 
the California Aqueduct south of the Banks and Jones Pumping Plants, and a new pumping plant on 22 
the Delta-Mendota Canal that allows up to 467 cfs to be pumped from the Delta-Mendota Canal to 23 
the California Aqueduct. Prior to operation of this facility, the O’Neill Pump-Generating Plant, farther 24 
south along the Delta-Mendota Canal, created a bottleneck due to a design capacity of 4,200 cfs, 25 
causing Jones Pumping Plant to pump below capacity in fall and winter. Diverting an additional 400 26 
cfs to the California Aqueduct allows the Jones Pumping Plant to pump at a maximum monthly 27 
average of about 4,600 cfs throughout the year. This operational modification is intended to be 28 
implemented primarily September through March. Conversely, up to 900 cfs can be conveyed from 29 
the California Aqueduct to the Delta-Mendota Canal along the same pipeline by gravity. Operations 30 
of the Intertie are subject to all applicable export pumping restrictions for water quality and 31 
fisheries protection. 32 

South Delta Temporary Barriers Project 33 

The existing South Delta Temporary Barriers Project consists of seasonal installation and removal of 34 
three temporary rock barriers in Middle River near Victoria Canal, Old River near Tracy, and Grant 35 
Line Canal near Tracy Boulevard Bridge. These rock barriers are designed to act as flow-control 36 
structures, trapping tidal waters behind them following high tide. These barriers improve water 37 
levels and circulation for local south Delta farmers. A fourth barrier, installed at the head of Old 38 
River at the divergence from the San Joaquin River, is designed to improve migration conditions for 39 
salmon originating in the San Joaquin River watershed during adult and juvenile migrations, which 40 
occur annually in the fall and spring, respectively. In the fall, the head of Old River barrier improves 41 
downstream dissolved oxygen conditions; during the spring, the barrier is intended to prevent 42 
downstream migrating salmon smolt in the San Joaquin River from entering Old River. In 2009 and 43 
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2010, DWR installed and operated a nonphysical barrier at the head of Old River as an alternative to 1 
the spring rock barrier at this location. The nonphysical barrier uses underwater bubbles, light, and 2 
sound as a behavioral deterrent and tests the effectiveness of excluding outmigrating smolts from 3 
entering the south Delta via Old River without having to physically block the flow of water into the 4 
channel with a rock structure. In the future, DWR may install and operate the nonphysical barrier at 5 
the head of Old River as an alternative to the spring rock barrier. 6 

Joint Point of Diversion 7 

Under State Water Board D-1641 (December 1999, revised March 2000), Reclamation and DWR are 8 
authorized to use/exchange diversion capacity between the SWP and CVP to enhance the beneficial 9 
uses of both projects. The sharing of the SWP and CVP export facilities is referred to as Joint Point of 10 
Diversion (JPOD). In general, JPOD capabilities are used to accomplish the following four objectives. 11 

 When wintertime excess pumping capacity is available during Delta excess conditions, and total 12 
SWP and CVP San Luis Reservoir storage is not projected to fill before the spring pulse flow 13 
period, the project with the deficit in San Luis Reservoir storage may elect to use JPOD 14 
capabilities. 15 

 When summertime pumping capacity is available at the Banks Pumping Plant and CVP reservoir 16 
conditions can support additional releases, the CVP may elect to use JPOD capabilities to 17 
enhance annual CVP releases for south of Delta water supplies. 18 

 When summertime pumping capacity is available at the Banks or Jones Pumping Plant to 19 
facilitate water transfers, the JPOD may be used to further facilitate the water transfer. 20 

 During certain coordinated SWP and CVP operation scenarios for fish entrainment management, 21 
the JPOD may be used to shift SWP and CVP exports to the facility with the least fish entrainment 22 
impact and minimize exports at the facility with the most fish entrainment impact. 23 

Barker Slough Pumping Plant and North Bay Aqueduct 24 

The Barker Slough Pumping Plant diverts water from Barker Slough into a pipeline, the North Bay 25 
Aqueduct, for delivery in Napa and Solano Counties. The North Bay Aqueduct intake is 26 
approximately 10 miles from the mainstem Sacramento River on Barker Slough in the Cache Slough 27 
area. The pipeline conveyance capacity is 175 cfs. In recent years, daily pumping rates have ranged 28 
between 0 and 140 cfs. 29 

Currently, DWR and the Solano County Water Agency are evaluating an alternate intake for the 30 
pumping plant because operations have been limited by water quality constraints and provisions in 31 
the USFWS and NMFS BiOps. Water conveyance operations of this potential new facility are 32 
incorporated in this analysis and discussed in Section 3.6.4. 33 

Water Transfers 34 

State and federal laws governing water use in California promote the use of water transfers to 35 
manage water resources, particularly water shortages, provided that certain conditions of the 36 
transfer are met to protect source areas and users. Transfers requiring export from the Delta are 37 
conducted at times when pumping and conveyance capacity at the SWP or CVP export facilities are 38 
available to move the water. Additionally, operations to accomplish these transfers must be carried 39 
out in coordination with SWP and CVP operational criteria, such that the capabilities of the projects 40 
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to exercise their own water rights or to meet their legal and regulatory requirements are not 1 
diminished or limited in any way. 2 

SWP and CVP contractors have independently acquired water and arranged for its pumping and 3 
conveyance through SWP facilities. State Water Code provisions grant other parties access to unused 4 
conveyance capacity, although SWP contractors have priority access to capacity not being used by 5 
DWR to meet SWP operational demands, including SWP water deliveries. 6 

Conveyance of transfer water by Authorized Entities is a covered activity provided that the transfers 7 
are consistent with the operational criteria described in CM1 and the effects analysis described in 8 
BDCP Chapter 5, Effects Analysis. However, the withdrawal of transfer waters from source areas is 9 
outside the scope of the covered activity. Additional information regarding water transfers is 10 
provided in Appendix 1E, Water in California: Types, Recent History, and General Regulatory Setting; 11 
Appendix 5C, Historical Background of Cross-Delta Water Transfers and Potential Source Regions; and 12 
Appendix 5D, Water Transfer Analysis Methodology and Results. 13 

Suisun Marsh Facilities 14 

The existing Suisun Marsh facilities comprise the Suisun Marsh Salinity Control Gates, Morrow 15 
Island Distribution System, Roaring River Distribution System, Goodyear Slough Outfall, and various 16 
salinity monitoring and compliance stations throughout the marsh. Since the early 1970s, the 17 
California Legislature, State Water Board, Reclamation, CDFW, Suisun Resource Conservation 18 
District (SRCD), DWR, and other agencies have engaged in efforts to preserve beneficial uses of 19 
Suisun Marsh to mitigate the potential impacts on salinity regimes associated with reduced 20 
freshwater flows to the marsh. Initially, salinity standards for Suisun Marsh were set by State Water 21 
Board D-1485 to protect production of alkali bulrush, a primary waterfowl plant food. Subsequent 22 
standards set under State Water Board D-1641 reflect the intention of the State Water Board to 23 
protect multiple beneficial uses. A contractual agreement between DWR, Reclamation, CDFW, and 24 
SRCD includes provision for measures to mitigate the effects of operation of the SWP and CVP and 25 
other upstream diversions on Suisun Marsh channel water salinity. The Suisun Marsh Preservation 26 
Agreement requires DWR and Reclamation to meet specified salinity standards, sets a timeline for 27 
implementing the Plan of Protection, and delineates monitoring and mitigation requirements. 28 
Maintenance activities for existing facilities include levee repairs, vegetation removal, fish screen 29 
cleaning and installation of new screens, mechanical repairs, structural repairs, removal or 30 
replacement of monitoring and compliance stations (including in-water work), and instrumentation 31 
installation on or near existing facilities. 32 

3.6.1.10 Geotechnical Exploration 33 

DWR will perform a series of geotechnical investigations along both the selected water conveyance 34 
alignment and at locations proposed for facilities or material borrow areas. The work to be 35 
performed will constitute a subsurface investigation program to provide information required to 36 
support the design and construction of the water conveyance facilities. Geotechnical investigations 37 
will be conducted to identify surface and subsurface conditions necessary to complete design of the 38 
water conveyance facilities. DWR has developed a Draft Geotechnical Exploration Plan (Phase 2) for 39 
the Alternative 4 conveyance alignment (MPTO). The geotechnical investigation plan provides 40 
additional details regarding the rationale, investigation methods and locations, and criteria for 41 
obtaining subsurface soil information and laboratory test data (California Department of Water 42 
Resources 2014).  43 
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The proposed exploration is designed as a two-part program (Phases 2a and 2b) to collect 1 
geotechnical data. The two-part program will allow refinement of the second part of the program to 2 
respond to findings from the first part. The proposed subsurface exploration will focus on 3 
geotechnical considerations of the following aspects of water conveyance facility development: 4 
engineering considerations, construction-related considerations, permitting and regulatory 5 
requirements, and seismic characterization considerations.  6 

The data obtained during the geotechnical exploration will be used to support the development of 7 
an appropriate geologic model, to characterize ground conditions, and to reduce the geologic risks 8 
associated with construction of proposed facilities. 9 

Representative samples of subsurface materials will be collected from selected locations along the 10 
MPTO alignment and at proposed facility sites, and the collected samples will be tested to support 11 
design. The distance from Intake 2 (the northern extent of the MPTO) to the Clifton Court Forebay 12 
(the southern extent) is approximately 39 miles. The proposed facilities include river intakes, 13 
conveyance pipelines, sedimentation basins, pumping plants, transition structures, forebays, 14 
construction and vent shafts, access roads, bridges, and tunnels. The proposed subsurface 15 
exploration will consist of field tests and laboratory testing of soil samples. The field tests will 16 
consist of soil borings, cone penetration testing (CPT), geophysical testing, pressure meter testing, 17 
excavation of test pits, installation of piezometers and groundwater extraction wells, dissolved gas 18 
sampling, and aquifer tests. The field exploration program will be planned to evaluate soil 19 
characteristics and to collect samples for laboratory testing, which will include soil index properties, 20 
strength, compressibility, permeability, and specialty testing to support TBM selection and 21 
performance specification.  22 

The proposed Phase 2a and 2b exploration on land will consist of approximately 1,500–1,550 23 
exploration locations including drilling boreholes and performing CPTs as well as conducting 24 
approximately 60 shallow test pit excavations (typically 4 feet wide, 12 feet long, and 12 feet deep) 25 
in soils to evaluate bearing capacity, physical properties of the sediments, location of the 26 
groundwater table, and other typical geologic and geotechnical parameters. CPT consists of pushing 27 
a cone connected to a series of rods into the ground at a constant rate, allowing continuous 28 
measurements of resistance to penetration both at the cone tip and the sleeve behind the cone tip. 29 
The resulting information correlates to the nature and sequence of subsurface soil strata, 30 
groundwater conditions, and physical and mechanical properties of soils.  31 

Temporary pumping wells and piezometers may be installed at intake, forebay, pump shaft, and 32 
tunnel shaft sites to investigate soil permeability and to allow sampling of dissolved gases in the 33 
groundwater. Small test pits will be excavated to obtain near-surface soil samples for laboratory 34 
analysis. Drilling will take place at project sites that are readily accessible by truck or track-mounted 35 
drill rigs. 36 

After each site is explored, the boring, CPTs, and/or piezometers will be backfilled with cement-37 
bentonite grout in accordance with California regulations and industry standards (Water Well 38 
Standards, DWR 74-81 and 74-90). Test pits will be backfilled with the excavated material on the 39 
same day as they are excavated with the stockpiled topsoil placed at the surface and the area 40 
restored as closely as possible to its original condition.  41 

Exploration activities may consist of auger and mud-rotary drilling with soil sampling using a 42 
standard penetration test (SPT) barrel (split spoon sampler) and Shelby tubes; cone penetrometer 43 
testing; temporary well installation; test pits; and electrical resistivity and other geophysical 44 
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surveys. All exploration methods will require a drill rig and support vehicle for the drillers and 1 
vehicles for the geologists and environmental scientists. Best management practices applicable to 2 
construction of conveyance facilities, such as those set forth in Draft BDCP Appendix 3.C, Avoidance 3 
and Minimization Measures, Appendix 3B, Environmental Commitments, as well as those 4 
incorporated as mitigation measures throughout the EIR/EIS, will also apply to the implementation 5 
of geotechnical explorations, where applicable (e.g., in-water activities may, in some cases, require 6 
application of a different set of commitments than activities taking place on land). Direct impacts to 7 
buildings, utilities, and known irrigation and drainage ditches will be avoided during geotechnical 8 
exploration activities. The various on-land exploration methods may last from a few hours to several 9 
days. 10 

Approximately 90–100 overwater geotechnical borings and CPTs are proposed to be drilled in the 11 
Delta waterways. These include approximately 30 overwater geotechnical borings and CPTs in the 12 
Sacramento River to obtain geotechnical data for the proposed intake structures. Approximately 25–13 
35 overwater borings and CPTs are planned at the major water undercrossings along the planned 14 
MPTO tunnel alignment. An additional 30–35 overwater geotechnical borings and CPTs are 15 
proposed for the barge unloading facilities and Clifton Court Forebay modifications. The depths of 16 
borings and CPTs are planned to range between 100 and 200 feet below the mud line (i.e., river 17 
bottom). 18 

DWR plans to conduct overwater drilling only during the period from August 1 to October 31 19 
between the hours of sunrise and sunset. Duration of drilling at each location will vary depending on 20 
the number and depth of the holes, drill rate, and weather conditions, but activities are not expected 21 
to exceed 60 days at any one location. Overwater borings for the intake structures and river 22 
crossings for tunnels will be carried out by a drill ship and barge-mounted drill rigs.  23 

As discussed above, the proposed subsurface exploration has been structured into two major 24 
phases: 2a and 2b. The elements of Phases 2a and 2b have been defined to support engineering 25 
design and construction as described below. 26 

Phase 2a Geotechnical Exploration 27 

Phase 2a exploration will focus mainly on collecting data to support preliminary engineering. This 28 
includes overwater and land-based soil borings and CPTs. The overwater explorations are planned 29 
to collect subsurface information to support the design of intake structures and the major water 30 
crossings along the MPTO. Land-based explorations are planned for the intake perimeter berms, 31 
State Route 160 (SR 160), sedimentation basins, pumping plants, forebay embankments, tunnel 32 
construction and vent shafts, and other appurtenant facilities proposed for the MPTO. 33 
Approximately 600 boring and CPT locations are proposed for the Phase 2a exploration. 34 

For the proposed MPTO tunnels, Phase 2a would entail soil borings approximately every 2,000 feet 35 
along the tunnel alignment and CPTs approximately every 2,000 feet midway between the borings. 36 
Overwater boreholes and CPTs are planned in Potato Slough, San Joaquin River, Connection Slough, 37 
and Clifton Court Forebay. All of the land-based boreholes along the tunnel alignments will be 38 
converted into piezometers. CPTs are also proposed to be co-located at every third borehole to 39 
enable calibration of the CPT data with the in-situ geology encountered in the boreholes. 40 

For tunnel shaft sites and Clifton Court Forebay pumping plant shaft sites (see Section 3 for a 41 
description of the revised location for pumping plants under the MPTO), six soil borings and four 42 
CPTs will be advanced at each planned shaft location. Once drilling is completed at each shaft site, 43 
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two of the boreholes will be converted into groundwater extraction wells and the other four 1 
boreholes will be converted into piezometers.  2 

Boreholes and CPTs are also proposed for the intake and pumping plant sites, as well as the planned 3 
location for the realignment of SR 160 adjacent to each intake. Approximately six of the boreholes at 4 
each of the north Delta intakes would be converted into piezometers. 5 

Phase 2b Geotechnical Exploration 6 

Phase 2b exploration is proposed to collect geotechnical data to support final design, permitting 7 
requirements, and planning for procurement and construction-related activities. In addition to soil 8 
borings and CPTs, test pits would be created as part of Phase 2b exploration. Additional explorations 9 
may also be carried out before construction to affirm the validity of the data collected during the 10 
design phase. The Phase 2b subsurface exploration will aim to collect geotechnical data from those 11 
project site areas and facility locations that have been verified by preliminary engineering and other 12 
associated studies. Approximately 950 boring, CPT, and test pit locations are proposed for the Phase 13 
2b exploration.  14 

For the proposed MPTO tunnels, the Phase 2b exploration will consist of advancing soil borings near 15 
the Phase 2a CPT locations such that a borehole will have been located at approximately 1,000-foot 16 
intervals along the entire tunnel alignment. CPTs will be advanced midway between the boreholes. 17 
This configuration would provide for a land-based exploratory location (borehole or CPT) spacing of 18 
approximately 500 feet along the tunnel alignment, a spacing that generally conforms to typical 19 
design efforts for tunnels like those proposed as part of the MPTO. The exploration proposed for the 20 
construction and ventilation shaft sites in Phase 2a would be expanded to include areas for 21 
accessing the TBMs for equipment inspection and maintenance (“safe haven intervention sites”) in 22 
Phase 2b. Overwater boreholes and CPTs are planned in the Sacramento River, Snodgrass Slough, 23 
South Fork Mokelumne River, San Joaquin River, Potato Slough, Middle River, Connection Slough, 24 
Old River, North Victoria Canal, and Clifton Court Forebay. 25 

Schedule for Geotechnical Explorations 26 

The estimated duration to complete the proposed Phase 2a and 2b land-based explorations is about 27 
24 months, assuming six land-based drill rigs operating concurrently for six days per week. The 28 
estimated duration to complete the Phase 2a and 2b overwater explorations is about 14 months, 29 
assuming two drill rigs operating concurrently for 6 days per week. However, to maintain the 30 
project development schedule, it is likely that 10–15 land-based drill rigs would be used 31 
simultaneously for 12–18 months to complete the exploration. The exploration duration will vary 32 
depending on the availability of site access, drilling contractors and equipment, permitting 33 
conditions, and weather. The proposed explorations are planned to be performed during the first 3 34 
years of implementation.  35 

3.6.2 Conservation Components 36 

3.6.2.1 Yolo Bypass Fisheries Enhancement (CM2) 37 

Many covered species depend upon periodic inundation of floodplains to complete their life cycles, 38 
for rearing, or to support emigration or dispersal. Loss of floodplain habitat and river connectivity in 39 
recent decades has been linked with decreasing abundance of these species. Under CM2, the 40 
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Fremont Weir and Yolo Bypass would be modified to increase the frequency, duration, and 1 
magnitude of floodplain inundation and improve fish passage in the Yolo Bypass. During periods 2 
when the bypass is inundated, a relatively high production of zooplankton and macroinvertebrates 3 
serves, in part, as the forage base for many of the covered fish species. CM2 is expected to advance 4 
the following benefits. 5 

 Provide access to additional spawning habitat for Sacramento splittail. Because splittail are 6 
primarily floodplain spawners, successful spawning is predicted to increase with increased 7 
floodplain inundation. 8 

 Provide additional juvenile rearing habitat for Chinook salmon, Sacramento splittail, and 9 
possibly steelhead. Growth and survival of larval and juvenile fish has been shown to be higher 10 
within the inundated floodplain compared to those rearing in the mainstem Sacramento River 11 
(Sommer et al. 2001). 12 

 Improve downstream juvenile passage conditions for Chinook salmon, Sacramento splittail, 13 
river lamprey, steelhead and Pacific lamprey. An inundated Yolo Bypass is used as an alternative 14 
to the mainstem Sacramento River for downstream migration of juvenile salmonids, Sacramento 15 
splittail, river lamprey, and sturgeon; rearing conditions and protection from predators are 16 
believed to be better in this area. The expected increased habitat and productivity resulting 17 
from increased inundation of Yolo Bypass are likely to also provide some benefits to covered 18 
species, including steelhead and lamprey. 19 

 Improve adult upstream passage conditions of migrating fish using the bypass such as Chinook 20 
salmon, steelhead, sturgeon, and lamprey. An inundated Yolo Bypass is used as an alternative 21 
route by upstream migrating adults of these species when Fremont Weir is spilling. Increasing 22 
the frequency and duration of fish passage during inundation events will provide improved 23 
conditions for more covered species over longer portions of their migrations. A modified 24 
Fremont Weir can be operated to minimize stranding potential as flows are reduced. The overall 25 
benefits of providing additional flow in the bypass will be assessed through adaptive 26 
management. Monitoring for fish stranding will also be implemented, and fish salvage and 27 
rescue operations will be carried out, as necessary, to avoid stranding and migration delays for 28 
covered fish species. 29 

 Increase food for rearing salmonids, Sacramento splittail, and other covered species on the 30 
floodplain.  31 

 Potential exists for exported organic material and phytoplankton, zooplankton, and other 32 
organisms produced from the flooded bypass to increase the availability and production of food 33 
in the Delta, Suisun Marsh, and bays downstream of the bypass.  34 

 Increase the duration of floodplain inundation and the amount of associated rearing and 35 
migration habitat during periods that the Yolo Bypass is receiving water from both the Fremont 36 
Weir and the westside tributaries (e.g., Cache and Putah Creeks).  37 

 Reduce losses of adult Chinook salmon, sturgeon, and other fish species to stranding and illegal 38 
harvest by improving upstream passage at the Fremont Weir (CM17 Illegal Harvest Reduction) 39 
and monitoring for fish stranding below Fremont Weir as flow into Yolo Bypass from the 40 
Sacramento River recedes. As necessary, implement fish salvage and rescue operations to avoid 41 
stranding and migration delays for covered fish species.  42 
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 Reduce the exposure and risk of juvenile fish migrating from the Sacramento River into the 1 
interior Delta through the Delta Cross Channel and Georgiana Slough, by passing juvenile fish 2 
into and through the Yolo Bypass upstream of the interior Delta.  3 

 Reduce the exposure of outmigrating juvenile fish to entrainment or other adverse effects 4 
associated with the proposed north Delta intakes and the proposed Barker Slough Pumping 5 
Plant facilities by passing juvenile fish into and through the Yolo Bypass upstream of the 6 
proposed intakes. 7 

 Improve fish passage, and possibly increase and improve seasonal floodplain habitat 8 
availability, by retrofitting Los Rios Check Dam with a fish ladder, or creating another fish-9 
passable route by which water from Putah Creek can reach the Toe Drain. 10 

To achieve these benefits, CM2 includes modifications to the Yolo Bypass that, in balance with 11 
existing uses, would benefit covered fish by increasing the frequency, duration, and magnitude of 12 
floodplain inundation and improving fish passage. Any modification to the Yolo Bypass or other CM2 13 
actions would be required to be designed and implemented to maintain flood conveyance capacity 14 
at the design flow level and to comply with other flood management standards and permitting 15 
processes. These activities would be coordinated, as appropriate, with USACE, DWR, Central Valley 16 
Flood Protection Board (CVFPB), and other flood management agencies. 17 

Besides BDCP and CM2, other local, state, and federal planning actions are also proposed within the 18 
Yolo Bypass, including those proposed in the Central Valley Flood Protection Plan (CVFPP) and the 19 
Yolo Bypass Salmonid Habitat Restoration and Fish Passage Implementation Plan (HRFPIP), 20 
including an associated EIS/EIR, which is under development. The integration of these separate, but 21 
overlapping processes will occur formally once BDCP has been approved. Until that time, 22 
coordination will occur through the Yolo Bypass Fishery Enhancement Working Group. This 23 
working group provides the forum to coordinate and discuss integration and the consideration of 24 
these and other planning efforts that are ongoing in the Yolo Bypass. 25 

Yolo Bypass fisheries enhancement would be achieved with site-specific component projects to 26 
construct fish passage improvements and facilities to introduce and manage additional flows for 27 
seasonal floodplain habitat. Prior to construction for each project, necessary preparatory actions 28 
would include interagency coordination, feasibility evaluations, site or easement acquisition, 29 
coordination related to any required modifications to agricultural practices, development of site-30 
specific plans, and regulatory compliance. 31 

Actions to be implemented as part of CM2 fall into one of three categories. The component projects 32 
described in the pages below identify the category into which each action would fall.  33 

 Category 1—Actions are generally small in scale, address a known problem and can be 34 
implemented relatively easily, or will provide an interim solution until a more permanent 35 
solution can be implemented. Category 1 actions would proceed immediately after BDCP 36 
permits are issued and before the Yolo Bypass Fisheries Enhancement Plan (YBFEP) is 37 
completed.  38 

 Category 2—Actions are larger in scale and may require further evaluation, research, design, 39 
and coordination with the fish and wildlife agencies and stakeholders to refine the action to 40 
provide the greatest biological benefit while also addressing stakeholder concerns and 41 
accommodating stakeholder needs. Category 2 Actions will be further defined in the YBFEP, and 42 
will not proceed until the YBFEP is completed. 43 
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 Category 3—Actions may affect stakeholders or may be controversial and/or substantially 1 
change the existing conditions of the Yolo Bypass. Category 3 Actions would also be defined 2 
within the YBFEP, but would proceed only after an Environmental Impact Report 3 
/Environmental Impact Statement (EIR/EIS) for the YBFEP is completed and the Record of 4 
Decision/Notice of Determination (ROD/NOD) is signed (i.e., CEQA/NEPA compliance) and all 5 
permits have been received. 6 

The YBFEP would propose a sustainable balance among important uses of the Yolo Bypass. 7 
Important uses of the Yolo Bypass include enhanced floodplain function to achieve biological goals 8 
and objectives, as well as flood protection, agriculture, threatened and endangered terrestrial 9 
species habitat (including implementation of the Yolo Natural Heritage Program), and managed 10 
wetlands habitat, as described in existing state and federal land management plans associated with 11 
the Yolo Bypass Wildlife Area and existing conservation easements on private land. With 12 
stakeholder and scientist input, the YBFEP would further refine CM2 and the component projects 13 
that would be evaluated. The YBFEP and associated YBFEP EIR/EIS would be completed by year 4 of 14 
BDCP implementation. During their development, the component projects would be evaluated, 15 
individually or grouped as alternatives, to ensure that they are consistent with achieving a 16 
sustainable balance, with primary emphasis on achieving the biological goals and objectives. Project 17 
design and environmental compliance documentation would also be completed, including the 18 
YBFEP EIR/EIS. Consistent with the requirements of CEQA, all significant impacts will be mitigated 19 
to the extent feasible. 20 

The BDCP identifies a number of anticipated component projects, which are summarized below. As a 21 
result of the YBFEP process and completion of the environmental review process a final YBFEP will 22 
be adopted for implementation by the Executive Council. The final YBFEP will include the 23 
component projects which contribute toward achievement of the biological goals and objectives and 24 
the Sustainability Principles. Reasons that component projects will not be included in the final 25 
YBFEP include, but are not limited to, the following: the action would not be effective; the action is 26 
not needed because of the effectiveness of other actions; the action would have significant negative 27 
effects on flood control; the action would have significant negative effects on existing land use or 28 
species, which cannot be mitigated to less than significant; the action will not achieve a sustainable 29 
balance; or landowner agreement cannot be achieved with respect to implementing the action. 30 

Many component projects will be evaluated in a parallel environmental compliance process because 31 
they are required by the RPA. Selected component projects that trigger EIR/EIS-level evaluation 32 
under CEQA/NEPA (Category 3 Actions) would be brought to a preliminary level of design for the 33 
YBFEP EIR/EIS. Permitting and the remainder of engineering design would begin after the YBFEP 34 
EIR/EIS is complete and a final YBFEP is adopted. Component projects requiring USACE Section 408 35 
permissions may require that any real estate transactions have been completed, and Section 408 36 
permissions may delay finalization of the ROD/NOD until USACE accepts final design. 37 

The CM2 Executive Council will coordinate with its member agencies and other stakeholders (i.e., 38 
Yolo County, USACE, DWR, CVFPB, Bureau of Reclamation, USFWS, NMFS, CDFW, state and federal 39 
water contractors and landowners) through the Yolo Bypass Fisheries Enhancement Planning Team 40 
during the preparation of the YBFEP EIR/EIS to help identify the reasonable range of alternatives to 41 
be considered and evaluated within the YBFEP EIR/EIS, which will meet the purpose and need of 42 
CM2 and the YBFEP while achieving a sustainable balance. The alternatives that will be considered 43 
within the YBFEP EIR/EIS are expected to include various inundation footprints and durations, 44 
which would achieve the sustainable balance. 45 
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Completion of the YBFEP and associated project-specific YBFEP EIR/EIS is anticipated to take 3 to 4 1 
years. Full engineering design and permitting of multiple component projects are anticipated to take 2 
up to 3 additional years, depending upon the scope and scale of component projects. Preparing and 3 
awarding construction contracts, and constructing the component projects within appropriate work 4 
windows are anticipated to span approximately 2 calendar years. 5 

CM2 actions are proposed for implementation in four phases: Phase 1—year 1 to year 5 of BDCP 6 
implementation; Phase 2—year 6 to year 10; Phase 3—year 11 to year 25; and Phase 4—year 26 to 7 
year 50. The discussion below identifies and summarizes the various conceptual component 8 
projects that would be implemented as part of CM2 and identifies which projects are currently 9 
considered Category 1, 2, or 3 actions. The Category 2 and 3 actions would be more fully defined and 10 
evaluated in the YBFEP and/or YBFEP EIR/EIS, as appropriate. 11 

Phases 1 and 2 (Year 1 to Year 10) 12 

Projects to be Implemented 13 

 Component Project 1: Fish Rescue. Provide funding to accelerate fish rescue and 14 
improvements to fish stranding assessments (Phase 1, Category 1 Action). 15 

 Component Project 2: Monitoring and Research. Perform compliance and effectiveness 16 
monitoring, research actions, and adaptive management (Phase 1, Category 1 or 2 Action). 17 

 Component Project 3: Fish-Rearing Pilot Project at Knaggs Ranch (not to exceed 10 18 
acres). Evaluate the use of water from Knights Landing Ridge Cut to solely provide or 19 
supplement flows, and evaluate the effectiveness of applying water pond by pond, rather than 20 
across a contiguously inundated, heterogeneous floodplain (Phase 1 or before, Category 1 21 
Action). 22 

 Component Project 4: Expanded Fish Rearing at Knaggs Ranch. Expand pilot project fish 23 
rearing via supplemental or sole flows from Knights Landing Ridge Cut to broader area over 24 
multiple years (Phase 1 or 2, Category 2 Action).  25 

 Component Project 5: Fish Ladder Operations Study at Fremont Weir. Experiment with 26 
different approaches to operating the existing ladder (e.g., removing wooden baffles and 27 
monitoring fish passage) (Phase 1 or before, Category 1 or 2 Action). 28 

 Component Project 6: Experimental Sturgeon Ramps at Fremont Weir. Construct and study 29 
up to four experimental ramps at the Fremont Weir to test whether they can provide effective 30 
passage for adult sturgeon and lamprey from the Yolo Bypass over the Fremont Weir to the 31 
Sacramento River when the river overtops the weir by approximately 3 feet. The species-32 
specific biological goals and objectives for both green and white sturgeon include the reduction 33 
of stranding at the Fremont Weir. Developing effective passage through experimental sturgeon 34 
ramps would contribute toward reducing stranding at Fremont Weir. Monitoring technologies 35 
would be used to collect information on fish passage to evaluate its efficacy at passing adult 36 
fishes (Phase 1, Category 3 Action). 37 

 Component Project 7: Auxiliary Fish Ladders at Fremont Weir. Construct up to three sets of 38 
auxiliary fishways. At least one set would serve the western length of Fremont Weir. Because 39 
Fremont Weir is nearly 2 miles long and is constructed in two distinct lengths, these auxiliary 40 
fish ladders would help fish pass the weir regardless of the location from which they approach 41 
it. At least one of the fish ladders would replace, and possibly increase the width of, the existing 42 
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Fremont Weir fish ladder. At least one multistage, multispecies fishway would be placed 1 
adjacent to the main gated seasonal floodplain inundation channel (in its ultimate location) to 2 
provide passage when velocities or partially opened gates would otherwise be impassable or 3 
provide poor fish passage. Fish ladder placement would result in positive drainage from the 4 
stilling basin, with very little, if any, additional work on the stilling basin (Phase 1 or 2, Category 5 
3 Action). 6 

 Component Project 8: Fish Screens for Small Yolo Bypass Diversions. If YBFEP determines 7 
screening small Yolo Bypass diversions to be an appropriate means to hold existing irrigation 8 
practices harmless, construct fish screens on small Yolo Bypass diversions. Such work would be 9 
applied toward the 100 cfs per year remediation target identified in CM21 Nonproject Diversions 10 
(Phase 2, Category 2 Action). 11 

 Component Project 9: New or Replacement Impoundment Structures and Agricultural 12 
Crossings at the Tule Canal and Toe Drain. Replace agricultural crossings of the Tule Canal 13 
and Toe Drain with fish-passable structures such as flat car bridges or earthen crossings with 14 
large, open culverts. Construct new or replacement operable check-structures to facilitate 15 
continued agriculture in the Yolo Bypass while promoting fish passage in season (Phase 1, 16 
Category 3 Action). 17 

 Component Project 10: Lisbon Weir Improvements. Replace the Lisbon Weir with a 18 
structure that improves fisheries management and improves the ability to impound water for 19 
irrigation, while reducing maintenance (Phase 1, Category 3 Action). 20 

 Component Project 11: Lower Putah Creek Improvements. Lower Putah Creek would be 21 
realigned to improve upstream and downstream passage of Chinook salmon and steelhead. The 22 
action would also include floodplain habitat restoration to provide benefits for multiple species 23 
on existing public lands. This action would be designed so that it would not create stranding or 24 
migration barriers for juvenile salmon (Phase 1, Category 3 Action).13 This action would be 25 
covered in the YBFEP, and may be covered in separate environmental analysis because it is a 26 
required action under the 2009 BiOp. 27 

 Component Project 12: Water Supply Improvement for the Yolo Bypass Wildlife Area. 28 
Improve Yolo Bypass Wildlife Area water supply at Lisbon Weir to support wildlife management 29 
in the Yolo Bypass Wildlife Area (by reducing reverse flows in the Toe Drain) and potentially 30 
benefit the aquatic foodweb and downstream fish. Other actions not yet fully defined or 31 
developed would be considered. These may include a subsidy of Yolo Bypass Wildlife Area 32 
pumping costs or procurement of additional water from western tributary sources. This project 33 
incorporates goals of the Westside Concept (Phase 1 or 2, Category 3 Action). 34 

 Component Project 13: Use of Supplemental Flow through Knights Landing Ridge Cut. 35 
Evaluate the desirability of using supplemental flows through Knights Landing Ridge Cut, 36 
introduced by means of redesigning Colusa Basin Drain Outfall Gates, increased operation of 37 
upstream unscreened pumps, or other means. If currently unscreened pumps were to be used 38 
for more than a pilot period, the pumps would need to be screened or replaced with fish-39 
friendly pumps. This project incorporates goals of the Westside Concept (Phases 1 and 2, 40 
Category 3 Action). 41 

                                                             
13 Improvements to Upper Putah Creek, outside the Plan Area, will be included as part of the YBFEP. Improvements 
to Upper Putah Creek will support fish passage, water quality, and spawning habitat improvements in Putah Creek 
upstream of the Yolo Bypass Wildlife Area and downstream of Solano Diversion Dam (Phase 1). 
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 Component Project 14: Flood-Neutral Fish Barriers. Construct and test flood-neutral fish 1 
barriers to prevent fish from straying into Knights Landing Ridge Cut and the Colusa Basin 2 
Drain. These barriers would be most effective when employed in association with attraction 3 
flows to a location, such as at Fremont Weir, that is fish-passable and leads to the mainstem 4 
Sacramento River. This project incorporates goals of the Westside Concept (Phase 2, Category 3 5 
Action). 6 

 Component Project 15: Gated Seasonal Floodplain Inundation Channel Past Fremont 7 
Weir. Modify a section of the Fremont Weir to enable introducing managed flows to the Yolo 8 
Bypass at times when Fremont Weir is not overtopping. The Fremont Weir would continue to 9 
passively overtop when the Sacramento River stage exceeds the height of the weir. In the BDCP 10 
effects analysis, it is assumed that a section of the Fremont Weir would be lowered to 17.5 feet 11 
(NAVD 88). Lower elevations may be considered if necessary to satisfy inundation targets or fish 12 
passage needs. For operational modeling purposes, an additional opening at 11.5 feet was 13 
assumed. Because the Fremont Weir is perched on the natural levee that bounds the Yolo Basin, 14 
including the northern edge of the Yolo Bypass, it would be necessary to excavate through that 15 
area of higher ground to hydraulically connect the Sacramento River to the Yolo Bypass at these 16 
lower flow stages. Thus, the new section of gates would replace the former section of Fremont 17 
Weir and also extend below it, to govern flows in the excavated channel. The new section of 18 
operable gates would allow for controlled flow into the Yolo Bypass when the Sacramento River 19 
stage at the weir exceeds approximately 17.5 feet NAVD88, leaving the remaining portion of 20 
Fremont Weir to overtop passively when the Sacramento River stage is higher than the top of 21 
the weir (32.8 feet NAVD 88). The seasonal floodplain inundation flows will attract fish 22 
migrating upstream. Therefore, the gates and the fishways immediately adjacent to them would 23 
be designed so that when they are operated to provide seasonal floodplain inundation flows, 24 
they also allow the efficient upstream and downstream passage of sturgeon and salmonids 25 
between the Yolo Bypass and the Sacramento River. If additional work to ensure positive 26 
drainage of the entire length of Fremont Weir is required, it would be completed as part of this 27 
project (Phase 2, Category 3 Action). 28 

 Component Project 16: Nonphysical or Physical Barriers to Attract Juvenile Salmon into 29 
the Yolo Bypass. If deemed necessary to enhance capture of juveniles into Yolo Bypass through 30 
the gated seasonal floodplain inundation channel (described in Component Project 15), 31 
construct and operate nonphysical or physical barriers in the Sacramento River. Examples of 32 
such barriers include bubble curtains or log booms (Phase 2 or 3, Category 3 Action). 33 

 Component Project 17: Support Facilities. Construct associated support facilities (e.g. 34 
operations buildings, parking lots, access facilities such as roads and bridges) throughout the 35 
Yolo Bypass necessary to provide safe access for maintenance, monitoring, and fish rescue 36 
(Phase 2, Category 3 Action). 37 

 Component Project 18: Levee Improvements. Improve levees adjacent to the Fremont Weir 38 
Wildlife Area, as necessary, to maintain existing level of flood protection, or to beneficially reuse 39 
excavated earth (Phase 2, Category 3 Action). 40 

 Component Project 19: Yolo Bypass Modifications to Direct or Restrain Flow. Through 41 
modeling and further concept development, determine which of the following actions are 42 
necessary to improve the distribution (e.g., wetted area) and hydrodynamic characteristics (e.g., 43 
residence times, flow ramping, and recession) of water moving through the Yolo Bypass: 44 
grading, removal of existing berms, levees, and water control structures (including inflatable 45 
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dams); construction of berms or levees; reworking of agricultural delivery channels; and 1 
earthwork or construction of structures to reduce Tule Canal and Toe Drain channel capacities. 2 
The project would include modifications that would allow water to inundate certain areas of the 3 
bypass to provide biological benefits to covered species, reduce stranding of covered fish 4 
species in isolated ponds, and achieve a sustainable balance. Necessary lands would be acquired 5 
in fee-title or through conservation or flood easement (Phase 2, Category 3 Action). 6 

 Component Project 20: Yolo Bypass Wildlife Area Modifications. Modifications to the Yolo 7 
Bypass Wildlife Area required as a result of implementation of the YBFEP to maintain public 8 
access and hunter opportunity. This component project will construct and acquire as necessary 9 
new managed wetlands and facilities (e.g., check stations, parking lots, access facilities such as 10 
roads and bridges) throughout the Yolo Bypass necessary to provide safe access for hunting, 11 
wildlife viewing, wetland management and maintenance, and monitoring. 12 

Phase 3 (Year 11 to Year 25) 13 

Final permissions/permits from the permitting agencies for construction of the component projects 14 
directly affecting flood control structures (Fremont Weir, Sacramento Weir, and Colusa Basin Drain 15 
Outfall Gates, if affected, as well as project levees) not obtained in Phase 1 or 2 would be received by 16 
Phase 3 at the latest. Those component projects that are not able to obtain permits and be 17 
constructed during Phases 1 and 2 would do so in Phase 3. Full buildout is estimated to be 18 
completed in years 10, 11 or 12, at which time operations of these component projects would begin. 19 

The following project would be designed, permitted, and if feasible, constructed in Phase 3. 20 

 Component Project 21: Sacramento Weir Improvements. At a minimum, modifications 21 
would be made to reduce leakage at the Sacramento Weir and thereby reduce attraction of fish 22 
from the Yolo Bypass to the weir, where they cannot access the Sacramento River and could 23 
become stranded. The YBFEP would review the benefits and necessity of constructing fish 24 
passage facilities at the Sacramento Weir to improve upstream adult fish passage and positive 25 
drainage to reduce juvenile fish stranding. This action may require excavation of a channel to 26 
convey water from the Sacramento River to the Sacramento Weir and from the Sacramento Weir 27 
to the Toe Drain; construction of new gates at all or a portion of the weir; and modifications to 28 
the stilling basin (Phase 3, Category 3 Action). 29 

Phase 4 (Year 26 to Year 50) 30 

Phase 4 would encompass project operation, monitoring, and continued adaptive management. A 31 
matrix of criteria would be developed and tested prior to Phase 4, and operations would be adjusted 32 
accordingly. For example, if results of monitoring and studies indicate that shorter or earlier gate 33 
operations within the adaptive management range yield equivalent or better fish benefits, operation 34 
of the gated channel at Fremont Weir would be modified accordingly and additional environmental 35 
analysis completed, as appropriate. If scientific results indicate that the wetter, later end of the 36 
adaptive management range is more effective biologically, operations would shift accordingly. 37 

3.6.2.3 Tidal Natural Communities Restoration (CM4) 38 

CM4 would provide for the restoration of 65,000 acres of tidal natural communities and transitional 39 
uplands. Some or all of the transitional uplands may become tidal during the 50-year permit term 40 
and beyond. The tidal natural communities restoration will be focused within the ROAs. However, 41 
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tidal restoration projects may be implemented outside of the ROAs, as needed, to meet the biological 1 
goals and objectives, provided that take limits resulting from such restoration do not exceed those 2 
established for the BDCP. The transitional upland areas, which are included in the 65,000-acre total, 3 
may accommodate sea level rise by evolving into tidal marsh plain if sea level rises as expected in 4 
the future. 5 

The 65,000 acres of restored tidal natural communities and protected transitional uplands must 6 
include 6,000 acres of tidal brackish emergent wetland and 24,000 acres of tidal freshwater 7 
emergent wetland. The remainder of the 65,000 acres would consist of a combination of any of the 8 
restored tidal natural communities (tidal brackish emergent wetland, tidal freshwater emergent 9 
wetland, and tidal perennial aquatic) and protected transitional uplands to accommodate sea level 10 
rise during and after the 50-year permit term. The intent of this conservation measure is to gain 11 
tidal wetlands and accommodate sea level rise, and while a portion of the 65,000 acres will consist 12 
of subtidal aquatic areas (tidal perennial aquatic natural community), these areas are expected to be 13 
a byproduct of the tidal restoration and not the primary restoration goal. Therefore, restoration will 14 
be designed to maximize tidal emergent wetlands and minimize deep subtidal areas. Under 15 
Alternative 5, 25,000 acres of tidal habitat would be restored.  16 

Of the 65,000-acre target for restored tidal natural communities, 20,600 acres must occur in 17 
particular ROAs, consistent with the following minimum restoration targets. The rationale for the 18 
tidal natural community targets is provided in Appendix 3G, Background on the Process of 19 
Developing the BDCP Conservation Measures.  20 

 Restore 7,000 acres of brackish tidal natural communities, of which at least 6,000 acres are tidal 21 
brackish emergent wetland and the remainder can be any combination of tidal brackish 22 
emergent wetland, tidal perennial aquatic, and tidal mudflat, in Suisun Marsh ROA. 23 

 Restore 5,000 acres of freshwater tidal natural communities (tidal freshwater emergent 24 
wetland, tidal perennial aquatic, tidal mudflat) in the Cache Slough ROA. 25 

 Restore 1,500 acres of freshwater tidal natural communities (tidal freshwater emergent 26 
wetland, tidal perennial aquatic, and tidal mudflat) in the Cosumnes/Mokelumne ROA. 27 

 Restore 2,100 acres of freshwater tidal natural communities (tidal freshwater emergent 28 
wetland, tidal perennial aquatic, and tidal mudflat) in the West Delta ROA.  29 

 Restore 5,000 acres of freshwater tidal natural communities (tidal freshwater emergent 30 
wetland, tidal perennial aquatic, and tidal mudflat) in the South Delta ROA.  31 

The remaining 44,400 acres of restored tidal natural communities and protected transitional 32 
uplands will be distributed among the ROAs, or may occur outside the ROAs in order to meet the 33 
biological goals and objectives, provided the restoration does not result in effects on terrestrial 34 
covered species habitats that exceed the incidental take limits established for terrestrial covered 35 
species described in the BDCP, Chapter 5, Effects Analysis. Tidal wetland restoration in the South 36 
Delta ROA would not begin until substantial progress had occurred toward tidal wetland restoration 37 
targets in other portions of the Delta, as described in Appendix D, Substantive BDCP Revisions, 38 
Section D.3.2.3. 39 

Although specific locations have not been confirmed, the conceptual locations listed below have 40 
been identified for all the action alternatives except Alternative 9. A brief discussion of each ROA 41 
follows the summary of the conservation measure. The complete details of the conservation 42 
measure are available in Chapter 3, Conservation Strategy (Section 3.4.4), of the BDCP document. 43 
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The following restoration variables would be considered in the design of restored freshwater tidal 1 
natural communities. 2 

 Distribution, extent, location, and configuration of existing and proposed restored tidal natural 3 
communities. 4 

 Potential for improving habitat linkages that allow covered and other native species to move 5 
among protected habitats in and adjacent to the Plan Area. 6 

 For tidal brackish restoration, distribution of restored tidal natural communities along salinity 7 
gradients to optimize the range and habitat conditions for covered species and food production. 8 

 For tidal brackish restoration, elevation and location along the existing Suisun Marsh fringe to 9 
maximize opportunities for restoring middle and high marsh (as opposed to subtidal and low 10 
marsh), with a minimum of 1,500 acres, but more as feasible. 11 

 Predicted tidal range at tidal natural communities restoration sites following reintroduction of 12 
tidal exchange. 13 

 Size and location of levee breaches necessary to restore tidal action. 14 

 Cross-sectional profile of tidal natural communities restoration sites (elevation of marsh plain, 15 
topographic diversity, depth, and slope). 16 

 Density and size of restored tidal channels appropriate to each restoration site. 17 

 Potential hydrodynamic and water quality effects on other areas of the Delta. 18 

 Ability to accommodate sea level rise. 19 

 Cost of the restoration project relative to benefits 20 

The following general methods and techniques may be used to achieve the purposes of CM4. 21 

 Restore natural remnant meandering tidal channels. 22 

 Excavate channels to encourage the development of sinuous, high-density dendritic channel 23 
networks within restored marsh plain. 24 

 Modify ditches, cuts, and levees to encourage more natural tidal circulation and better flood 25 
conveyance based on local hydrology. 26 

 Prior to levee breaching, recontour the ground surface to maximize the extent of surface 27 
elevation suitable for establishment of tidal marsh vegetation (marsh plain) by scalping higher-28 
elevation land to provide fill for placement on subsided lands to raise surface elevations (taking 29 
into consideration that the surface sediment in higher elevation land that is seasonally 30 
inundated can be a significant source for zooplankton and aquatic invertebrates, and scalping 31 
may temporarily remove that resource). 32 

 Prior to breaching, import dredge or fill and place it in shallowly subsided areas to raise ground 33 
surface elevations to a level suitable for establishment of tidal marsh vegetation (marsh plain). 34 

 Prior to breaching, cultivate stands of tules through flood irrigation for sufficiently long periods 35 
to raise subsided ground surface to elevations suitable to support marsh plain; breach levees 36 
when target elevations are achieved. 37 

Additional methods specific to freshwater and brackish tidal natural communities are discussed in 38 
Chapter 3, Conservation Strategy (Section 3.4.4), of the BDCP. 39 
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Suisun Marsh Restoration Opportunity Area 1 

Suisun Marsh ROA encompasses the Suisun Marsh and is located at the western end of the Plan Area, 2 
in Conservation Zone 11. Brackish tidal natural communities will be restored in Suisun Marsh ROA 3 
in coordination with the Suisun Marsh Habitat Restoration and Management Plan. Those areas 4 
suitable for tidal natural communities restoration in Suisun Marsh ROA consist of diked wetlands 5 
that are managed for waterfowl and experience little natural tidal action. These managed areas are 6 
separated from tidal sloughs by gated culverts and other gated structures that control water 7 
exchange and salinity. Waterfowl club managers control the timing and duration of flooding to 8 
promote growth of food plants for waterfowl. Some of these are managed as perennial wetlands, 9 
others are dry-managed during the summer and early fall months then prepared for waterfowl 10 
habitat and hunting with a series of flood-drain-flood cycles. The periodic flooding and discharge of 11 
managed wetlands can lead to periods of severely low DO events in adjoining water bodies, which 12 
cause acute mortality in at-risk fish species and impair valuable fish nursery habitat (Siegel 2007). 13 
Co-occurring with these low DO levels are elevated levels of methylmercury, a toxin prevalent in the 14 
Delta that bioaccumulates in the foodweb and adversely affects fish and wildlife. 15 

Cache Slough Restoration Opportunity Area 16 

The Cache Slough ROA includes the southern end of the Yolo Bypass in Conservation Zone 1 and 17 
lands to the west in Conservation Zone 2 supporting a complex of sloughs and channels. This ROA 18 
supports multiple covered fish species and may currently be the only area where delta smelt spawn 19 
and rear successfully. The Cache Slough ROA has been recognized as possibly containing the best 20 
functioning tidal natural communities in the Delta. The complex includes Liberty Island, which is 21 
likely the best existing model for freshwater tidal natural communities restoration in the Delta for 22 
native fishes. Additionally, this ROA encompasses a substantial area of land with elevations suitable 23 
for freshwater tidal natural communities restoration that would involve few impacts on existing 24 
infrastructure or permanent crops relative to other areas of the north Delta. The Cache Slough ROA 25 
provides an excellent opportunity to expand the natural communities supporting multiple aquatic 26 
and terrestrial covered species. Based on existing land elevations, approximately 21,000 acres of 27 
public and private lands in the area are potentially suitable for restoration of tidal natural 28 
communities. Areas suitable for restoration in this ROA include, but are not limited to, Haas Slough, 29 
Hastings Cut, Lindsey Slough, Barker Slough, Calhoun Cut, Little Holland, Yolo Ranch, Shag Slough, 30 
Little Egbert Tract, and Prospect Island. 31 

Cosumnes/Mokelumne Restoration Opportunity Area 32 

The Cosumnes/Mokelumne ROA is located in the eastern portion of the Plan Area, in Conservation 33 
Zone 4. This ROA consists primarily of cultivated lands and a complex of sloughs and channels at the 34 
confluence of the Cosumnes and Mokelumne Rivers, providing an opportunity to create extensive 35 
gradients of tidal and nontidal wetlands. Suitable restoration sites in this ROA include McCormack-36 
Williamson, New Hope, Canal Ranch, Bract, and Terminous Tracts north of State Highway 12, and 37 
lands adjoining Snodgrass Slough, South Stone Lake, and Lost Slough. 38 

West Delta Restoration Opportunity Area 39 

The West Delta ROA consists of multiple small areas where tidal natural communities can be 40 
restored in the western Delta, in Conservation Zones 5 and 6. It primarily supports cultivated lands 41 
and grasslands in areas that were historically tidal wetlands but have been diked and hydrologically 42 
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altered, isolating tidal natural communities in the Cache Slough ROA from Suisun Marsh. Areas 1 
suitable for restoration include Dutch Slough, Decker Island, portions of Sherman Island, Jersey 2 
Island, Bradford Island, Twitchell Island, Brannon Island, Grand Island, and along portions of the 3 
north bank of the Sacramento River where elevations and substrates are suitable. 4 

South Delta Restoration Opportunity Area  5 

The South Delta ROA, located in Conservation Zone 7, consists primarily of cultivated lands and a 6 
riverine system including the San Joaquin River and its tributaries. Potential sites for restoring 7 
freshwater tidal natural communities include Fabian Tract, Union Island, Middle Roberts Island, and 8 
Lower Roberts Island. 9 

Site Preparation, Earthwork, and Other Site Activities 10 

Construction site preparation could require clearing and grubbing, demolition of existing structures, 11 
surface water quality protection, dust control, establishment of storage areas and stockpile areas, 12 
temporary utilities and fuel storage, and erosion control. 13 

Earthwork activities for development of the restoration habitat areas could include the construction 14 
activities described below on the landside and waterside of existing levees in areas that would be 15 
selected for tidal habitat restoration. 16 

Modification of Landforms 17 

Existing land elevations could be modified through grading and filling or subsidence reversal. These 18 
activities could be completed prior to breaching of levees and associated inundation of the site, as 19 
well as in the water. 20 

Grading activities performed as part of restoration actions could include excavation and filling of 21 
material, shaping disturbed soils to smoothly transition into existing elevations at boundaries of 22 
construction areas, and smoothing and contouring of the disturbed ground surfaces to provide 23 
shallow elevation gradients from marsh plain to upland transition habitat. The specific landform 24 
plans would be developed for each location and evaluated in future environmental documentation. 25 

Soil could be moved from higher elevations in the area to provide fill for placement on subsided 26 
lands for establishment of tidal marsh. Fill could also be imported to fill the subsided areas. In some 27 
areas, tules could be planted and farmed for several years to raise the elevation of subsided lands. 28 

In adjacent areas that would not be inundated, grading could occur to ensure positive drainage and 29 
provide more diverse geomorphic surfaces for habitat. 30 

As described in Appendix 3B, Environmental Commitments, erosion and dust control measures 31 
would be implemented during construction, and a Stormwater Pollution Prevention Plan (SWPPP) 32 
would be developed for each site. 33 

Breaching and Modification of Levees 34 

Levee modifications, including levee breaching or lowering, could be performed to reintroduce tidal 35 
exchange, reconnect remnant sloughs, restore natural remnant meandering tidal channels, 36 
encourage development of dendritic channel networks, and improve floodwater conveyance. Levee 37 
modifications could involve the removal of vegetation and excavation of levee materials. Excess 38 
earthen materials could be temporarily stockpiled, then respread on the surface of the new levee 39 
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slopes where applicable or disposed of offsite. Any breaching or other modifications would be 1 
required to be designed and implemented to maintain the integrity of the levee system and to 2 
comply with flood management standards and permitting processes. This would be coordinated 3 
with the appropriate flood management agencies. Those agencies may include USACE, DWR, CVFPB, 4 
and other flood management agencies. 5 

During detailed analyses of each location, levee breach sizes necessary to provide full tidal exchange 6 
between sloughs, open water, and restored tidal marsh areas would be identified. Breach lengths 7 
would be developed for each site depending on channel hydraulic geometry. In larger inundated 8 
areas (e.g., more than 200 acres), the breaches could be more than 100 feet long and extend below 9 
the water elevations during high or low tides. The edges of the breaches would be protected from 10 
erosion and related failure of the adjacent levee. Erosion protection could include geotextile fabrics, 11 
rock revetments, riprap, or other material selected during future evaluations for each location. 12 
Aggregate rock could be placed on the remaining levees to provide an access road to the breach 13 
location. 14 

Levee lowering could involve removal of material in the upper sections of an existing levee, re-15 
contouring of the levee slopes to provide stability for the shorter levee, placement of erosion 16 
protection on the slopes and specifically on the top of the levee that was previously subject to tidal 17 
action. Lowering levees provides opportunities for seasonal or periodic inundation of lands during 18 
high flows or high tides. This technique could be used to improve habitat or to reduce velocities and 19 
elevations of floodwaters. To reduce erosion potential on the new levee crest, a paved or gravel 20 
access road could be constructed with short (approximately 1 foot) retaining walls on each edge of 21 
the crest to reduce undercutting of the roadway by high tides. Levee modifications could also 22 
include excavation of watersides of the slopes to allow placement of slope protection, such as riprap 23 
or geotextile fabric, and to modify slopes to provide levee stability. Erosion and scour protection 24 
could be placed on the landside of the levee and continued for several feet onto the land area away 25 
from the levee toe. 26 

Exit channels would be excavated on lands to be inundated to allow fish to leave the inundated area 27 
as waters recede. 28 

Neighboring levees could require modification to accommodate increased flows or to reduce effects 29 
of changes in water elevation or velocities along channels following inundation of tidal marshes. 30 
Hydraulic modeling would be used during subsequent analyses to determine the need for such 31 
measures. 32 

New Levees 33 

New levees would be constructed to separate lands to be inundated for tidal marsh from non-34 
inundated lands, including lands with substantial subsidence. Levees could be constructed as 35 
described for the new levees at intake locations. Any new levees would be required to be designed 36 
and implemented to comply with applicable flood management standards and permitting processes. 37 
This would be coordinated with the appropriate flood management agencies, which may include 38 
USACE, DWR, CVFPB, and local flood management agencies. 39 

Dredging 40 

Restoration actions may include channel dredging, drying dredged spoils before hauling or 41 
placement, placement of dredged material on lands or levees, and disposal in spoils areas. 42 
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Depending on the locations and restrictions related to habitat and channel configuration, dredging 1 
operations may be staged from a barge floating in the channel or from the top of the levee. Dredging 2 
could be required periodically to maintain tidal circulation. Dredging methods can generally be 3 
classified in two categories: hydraulic dredging and mechanical dredging. 4 

Hydraulic Dredging 5 

Hydraulic dredging utilizes barge-mounted pumps equipped with hydraulic cutter jets to mobilize 6 
sediments and a siphon with a pump to move the water and dredge spoils, referred to as slurry, to 7 
settling ponds for dewatering. The size of the dewatering areas depends on slurry flow rate, amount 8 
of total dredge spoils, and settling rate of the material. This type of dredging results in the lowest 9 
developed sediment plumes in waterways; however, it requires management of large volumes of 10 
water. Hydraulic dredging is used in situations where there are large areas to be dredged, the 11 
concern for induced turbidity and harm to benthic vegetation is great, and there is ample area 12 
available for drying basins, as this method entrains more water in the sediment and requires greater 13 
drying capacity.  14 

Mechanical Dredging 15 

Mechanical dredging utilizes barge-mounted clamshell-type buckets or land-based drag line buckets 16 
to excavate the dredge spoils. Typically, the spoils are placed in holding areas on the barge for 17 
dewatering and transferred to a land disposal area for disposal. This dredging method results in 18 
more sediment in the waterway than does hydraulic dredging. However, the amount of water to be 19 
removed from the sediment prior to transport and disposal is less. 20 

The clamshell dredging method excavates a water-sediment mix from the channel bottom with a 21 
clamshell bucket and deposits it to a drying basin or onto a barge to be transported to a drying 22 
basin. The operation may be staged from a barge floating in the channel or from the top of the levee, 23 
depending on restrictions in habitat and channel width. This method would likely be used in 24 
situations where there is limited space for drying basins, the likelihood of major disruption to 25 
vegetation and other organisms in the channel bottom is minimal, the area to be dredged is small, 26 
there are channel islands, or there is limited concern regarding temporary turbidity and 27 
sedimentation in the water. 28 

The dragline dredging method excavates a water-sediment mix from the channel bottom with a 29 
bucket and deposits it either into a drying basin or onto a barge to be transported to a drying basin. 30 
The use of the dragline method requires sufficient height and swing clearance for the crane. The 31 
dragline method is effective in shaping the channel bottom with relative control. 32 

Drying Operations 33 

Dredged material may be placed into drying basins to be dried for beneficial reuse. Drying basins 34 
may be constructed on the landside of the levees, typically adjacent to the channel or suitable 35 
interior low areas. The basins would be constructed of onsite soil and compacted to reduce 36 
embankment erosion. 37 

Three basins—primary, secondary, and return—are generally used for slurry from hydraulic 38 
dredging due to the amount of water in the slurry. The basins are typically connected by flashboard 39 
riser structures that control the overflow of water into the next basin and the waterway to ensure 40 
proper settling of sediments. The primary and secondary basins settle sediments over a period of 4–41 
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5 weeks in each basin. Water in the return basin is then returned to the waterway. Each unlined 1 
basin could be up to 100 acres in surface area and up to 6 feet deep with 2 feet of freeboard. 2 

For mechanical dredging, a single basin could be used. The sediments settle over a period of 2–6 3 
weeks. Dredged material would be tested to determine the presence of toxic materials prior to 4 
reuse. Clean dredge spoils could be hauled and placed on agricultural land or on low areas identified 5 
for subsidence reversal. 6 

Construction Detour/Access Roads and Utilities Relocation 7 

Relocation of existing roads and utilities could be required to support construction and 8 
postconstruction activities at the restoration project site or services to adjacent lands protected by 9 
levees. Roads and utilities on the levees to be breached or lands to be inundated that required 10 
modification would be constructed to a condition equal to or better than the preconstruction 11 
conditions. 12 

Revegetation 13 

Restored freshwater tidal marsh plains would be vegetated primarily with tules and other native 14 
freshwater emergent vegetation to reflect the historical composition and densities of Delta tidal 15 
marshes. Restored brackish tidal marsh plains, such as Suisun Marsh, would be dominated by native 16 
brackish marsh vegetation (e.g., pickleweed, saltgrass) appropriate to marsh plain elevations, 17 
mimicking the composition and densities of historical Suisun Bay brackish tidal marshes. 18 

To facilitate revegetation of disturbed areas, weed eradication could be used followed by a 19 
combination of passive and active revegetation approaches. Passive revegetation techniques could 20 
include altering the hydrologic regime to promote the establishment of desirable native vegetation. 21 
Active revegetation techniques may include direct seeding and planting of seedlings or 22 
containerized stock. Prior to revegetation, undesirable vegetation species could be treated or 23 
removed from the restoration site. Disking and ripping could be required to allow for water 24 
filtration and deeper penetration and faster growth of plant roots. Direct seeding could be done by 25 
broadcasting, hydroseeding, or drill seeding. Soil amendments could be applied to the revegetated 26 
area. 27 

Implementation of this conservation measure will be informed through compliance and 28 
effectiveness monitoring, and adaptive management, as described in Chapter 3, Conservation 29 
Strategy (Section 3.4.4), of the BDCP. 30 

3.6.3 Measures to Reduce Other Stressors 31 

The BDCP has identified several issues, beyond water exports and habitat conditions, that affect the 32 
survival of covered species in the Delta. These other stressors include exposure to contaminants, 33 
competition, predation and changes to the ecosystem caused by nonnative species, entrainment at 34 
water intake pumps not operated by SWP and CVP, and fish passage. The proposed BDCP 35 
components related to reducing other stressors are described below. These components would be 36 
implemented under all action alternatives, except as otherwise specified. 37 
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3.6.3.1 Methylmercury Management (CM12) 1 

This measure would minimize conditions that promote production of methylmercury in restored 2 
areas and its subsequent introduction to the foodweb, and to covered species in particular. 3 
Implementation of this conservation measure would require the following actions. 4 

 Assessment of pre-restoration conditions to determine the risk that the project could result in 5 
increased mercury methylation and bioavailability 6 

 Definition of design elements that minimize conditions conducive to generation of 7 
methylmercury in restored areas. 8 

 Definition of adaptive management strategies that can be implemented to monitor and minimize 9 
actual post-restoration creation and mobilization of methylmercury into environmental media 10 
and biota. 11 

 Implement appropriate measures to monitor and minimize methylmercury in site-specific 12 
restoration designs. 13 

Restoration design would focus on the ecosystem restoration objectives; design considerations for 14 
mercury methylation would not interfere with restoration objectives. Design elements that help to 15 
mitigate mercury methylation would be integrated into site-specific BDCP restoration designs based 16 
on site conditions, community type (tidal marsh, nontidal marsh, floodplain), and potential 17 
concentrations of mercury in pre-restoration sediments. The adaptive management strategies could 18 
be applied where site conditions indicate a high probability of methylmercury generation and 19 
effects on covered species. The minimization and mitigation of restoration-related mercury 20 
methylation will be accomplished primarily through implementation of Project-Specific Mercury 21 
Management Plans for each restoration project. Through this program, site-specific factors that 22 
determine methylation potential can be more accurately assessed, efforts can be coordinated with 23 
ongoing research and TMDL compliance efforts of the DWR Mercury Monitoring and Evaluation 24 
Section, and the best approaches to restoration design and adaptive management can be 25 
implemented. For each BDCP restoration project under CM4 Tidal Habitat Restoration, a project-26 
specific methylmercury management plan would be developed and would include the following 27 
components. 28 

 A brief review of available information on levels of mercury expected in site sediments/soils 29 
based on proximity to sources and existing analytical data. 30 

 A determination if sampling for characterization of mercury concentrations. 31 

 A plan for conducting the sampling, if characterization sampling is recommended. 32 

 A determination of the potential for the BDCP restoration action to result in increased mercury 33 
methylation. 34 

If a potential for increased mercury methylation under the restoration action is identified, the 35 
following will also be included. 36 

 Identification of any restoration design elements, mitigation measures, adaptive management 37 
measures that could be used to mitigate mercury methylation, and the probability of success of 38 
those measures, including uncertainties. 39 

 Conclusion on the resultant risk of increased mercury methylation, and if appropriate, 40 
consideration of alternative restoration areas. 41 
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The BDCP Implementation Office, in conjunction with the Central Valley Water Board 1 
Methylmercury TMDL program, would provide for a programmatic quality assurance/quality 2 
control (QA/QC) program specifying sampling procedures, analytical methods, data review 3 
requirements, a QA/QC manager, and data management and reporting procedures. Each project-4 
specific plan would be required to comply with these procedures to ensure consistency and a high 5 
level of data quality. 6 

Because methylmercury is an area of active research in the Delta, each new project-specific 7 
methylmercury management plan would be updated based on the latest information about the role 8 
of mercury in Delta ecosystems or methods for its characterization or management. Results from 9 
monitoring of methylmercury in previous restoration projects would also be incorporated into 10 
subsequent project-specific methylmercury management plans. This program would be developed 11 
and implemented within the context of Methylmercury TMDL and Mercury Basin Plan Amendment 12 
requirements. In each of the BDCP project-specific methylmercury management plans developed 13 
under CM12, relevant findings and mercury control measures identified as part of TMDL Phase I 14 
Control Studies will be considered and integrated into restoration design and management plans. 15 
CM12 would also be implemented to meet any requirements of the U.S. Environmental Protection 16 
Agency (EPA) or the California Department of Toxic Substances Control actions. 17 

The timing and phasing of implementing CM12 would be contingent upon the timing and phasing of 18 
individual restoration projects developed under BDCP.  19 

The purpose of CM12, the Methylmercury TMDL, and the Mercury Basin Plan Amendment is to 20 
coordinate research and inform future actions concerning mercury methylation and measures to 21 
reduce methylation. In particular, the control studies conducted as part of the Methylmercury TMDL 22 
will include a description of mercury management practices identified in Phase I, and an evaluation 23 
of the effectiveness, costs, potential environmental effects, and overall feasibility of the control 24 
actions. At this time, there is no proven method to reduce methylation and mobilization of mercury 25 
into the aquatic system resulting from inundation of restoration areas. The measures listed below 26 
are meant to provide a list of current research that has indicated potential to mitigate mercury 27 
methylation. This list would be updated as additional information is produced by the Phase I 28 
Methylmercury TMDL control studies and other related research. 29 

 Characterize mercury concentrations in soil to inform restoration design, postrestoration 30 
monitoring, and adaptive management strategies. 31 

 Sequester methylmercury using low-intensity chemical dosing. 32 

 Minimize microbial methylation through restoration design or management. 33 

 Design restoration sites to maximize photodegradation, which removes methylmercury by 34 
converting it to the biologically unavailable, inorganic form of mercury. 35 

 Add amendments to mitigate methylation. 36 

 Cap mercury-laden sediments to limit methylmercury flux into the water column and exposure 37 
to biota. 38 

Implementation of this conservation measure will be informed through compliance and 39 
effectiveness monitoring, research actions, and adaptive management, as described in Chapter 3, 40 
Conservation Strategy, (Section 3.4.12) of the BDCP. Key uncertainties associated with CM12 include 41 
the effectiveness of the measure in minimizing production and mobilization of methylmercury from 42 



 Description of Alternatives 
 

 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

3-87 
2015 

ICF 00139.14 

 

lands in the reserve system and the foodweb and whether actions under CM12 interfere with the 1 
potential of a restoration project to meet its intended purpose. Compliance monitoring will 2 
document completion and implementation of site-specific methylmercury management plans for 3 
restoration sites. Effectiveness monitoring will assess how well CM12 minimizes production and 4 
mobilization of methylmercury from BDCP activities into the aquatic system and the foodweb. See 5 
Appendix D, Substantive BDCP Revisions, Section D.3.4.12, for further details regarding this measure. 6 

3.6.3.4 Localized Reduction of Predatory Fishes (Predator Control) 7 

(CM15) 8 

CM15 would reduce populations of predatory fishes at specific locations and eliminate or modify 9 
holding habitat for predators at selected locations of high predation risk (i.e., predation hotspots). 10 
This conservation measure seeks to benefit covered salmonids by reducing mortality rates of 11 
juvenile migratory life stages that are particularly vulnerable to predatory fishes. Predators are a 12 
natural part of the Delta ecosystem. Therefore, this conservation measure is not intended to entirely 13 
remove predators at any location, or substantially alter the abundance of predators at the scale of 14 
the Delta system. This conservation measure would also not remove piscivorous birds. Because of 15 
uncertainties regarding treatment methods and efficacy, implementation of CM15 would involve a 16 
discrete hotspot feasibility assessment study and research actions coupled with an adaptive 17 
management and monitoring program to evaluate effectiveness. Effects would be temporary, as new 18 
individuals would be expected to occupy vacated areas; therefore, removal activities would need to 19 
be continuous during periods of concern. 20 

There are a number of sites throughout the Delta that are currently considered hotspots of predator 21 
aggregation or activity: 22 

 Clifton Court Forebay  23 

 CVP intakes  24 

 Head of Old River  25 

 Georgiana Slough  26 

 Old and Middle Rivers  27 

 Franks Tract  28 

 Paintersville Bridge  29 

 Human-made submerged structures (e.g., abandoned boats)  30 

 Salvage release sites  31 

In addition to these existing predation hotspots, the proposed BDCP is expected to create new 32 
hotspots:  33 

 North Delta water diversion facilities – Large intake structures have been associated with 34 
increased predation by creating predator ambush opportunities and flow fields that disorient 35 
juvenile fish.  36 

 Nonphysical fish barriers – Nonphysical fish barriers may attract predators such as striped bass. 37 

There are likely other hotspots in the Delta beyond those listed here. The actions in this 38 
conservation measure would be applied to other hotspots in the Plan Area if those actions would 39 
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help to fulfill the purpose of this conservation measure and help to meet the applicable biological 1 
goals and objectives.  2 

The proposed program for a BDCP predator control measure includes two elements.  3 

 Hotspot Feasibility Assessment Study – Implement experimental treatment at priority hotspots, 4 
monitor effectiveness, assess outcomes, and revise operations with guidance from the BDCP 5 
Adaptive Management Team.  6 

 Research Actions – With the adaptive management program, support focused studies to quantify 7 
the population-level efficacy of the feasibility assessment study and any program expansion(s) 8 
intended to increase salmonid smolt survival through the Delta. 9 

Under the hotspot feasibility assessment study, physical reduction techniques, such as hook-and-10 
line fishing, predator lottery fishing tournaments, and passive and active capture, would be 11 
employed. The feasibility assessment study would also evaluate the effectiveness of modifying or 12 
eliminating habitat features that provide holding habitat for predatory fish and/or increase capture 13 
efficiency by predators (e.g., abandoned boats and derelict structures). Because of the high degree of 14 
uncertainty regarding predation/competition dynamics for covered fish species and the feasibility 15 
and effectiveness of safely removing large fractions of existing predator populations, the proposed 16 
predator reduction program is envisioned as an experimental feasibility assessment study within an 17 
adaptive management framework. The feasibility assessment study would be carefully monitored 18 
and refined to determine which practices are effective. If the feasibility assessment study shows that 19 
the main issues are resolvable, a defined predator reduction program may be implemented (i.e., 20 
defined in terms of predator reduction techniques and the sites and/or areas of the Plan Area where 21 
techniques will be employed). Research and monitoring would continue throughout the duration of 22 
the program to address remaining uncertainties and ensure the measures are effective (i.e., that 23 
they reduce local abundance of predators and increase survival of covered salmonids).  24 

The progress of the hotspot feasibility assessment study and research activities would be 25 
documented annually in the Adaptive Management and Monitoring Report. During year 1, the 26 
Implementation Office would evaluate the strategies for logistical issues, relative effectiveness, 27 
incidental impacts on covered fish, and cost-effectiveness. After year 2 of feasibility assessment 28 
study implementation, the Implementation Office would refine the scope and methodology of the 29 
study—based on review and coordination with the resource agencies—and continue with 30 
implementation for an additional 4 to 6 years. At the end of this implementation period, study 31 
assessment would involve independent science review and publication of findings. After the reviews 32 
are considered, the Adaptive Management Team, in collaboration with the resource agencies, would 33 
refine operations and decide whether and in what form predator reduction and further adaptive 34 
management would continue. Key uncertainties associated with this measure include determining 35 
where predation is likely to occur in vicinity of new north Delta intakes, determining the best 36 
predator reduction techniques, determining predator density and distribution in vicinity of the 37 
north Delta intakes, prioritizing hotspots for localized predator reduction, and assessing the effects 38 
of localized predator reduction measures on covered fish species. 39 

3.6.3.5 Nonphysical Fish Barriers (CM16) 40 

CM16 would be implemented to improve the survival of outmigrating juvenile salmonids by using 41 
nonphysical barriers to redirect the fish away from channels and river reaches in which survival is 42 
lower than in alternate routes. The BDCP Implementation Office may install nonphysical barriers 43 
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which would consist of technology appropriate for each site. These barriers may use a combination 1 
of sound, light, and bubbles similar to the BioAcoustic Fish Fences (BAFFs) tested at the head of Old 2 
River and at Georgiana Slough. In addition to these BAFF system evaluations of what may be 3 
considered true nonphysical barriers, studies are also underway to determine the effectiveness of a 4 
floating fish guidance structure. This structure uses steel panels suspended from floats to change 5 
water currents so that fish are guided towards the center of the river (away from other channel 6 
entrances), but does not substantially change the amount of water entering the channels. Potential 7 
sites for nonphysical barrier placement include Georgiana Slough, head of Old River, Delta Cross 8 
Channel, Turner Cut, and Columbia Cut (note that Turner and Columbia Cut each have two channels, 9 
and thus would require two barriers). Barriers at these locations have a high potential to deter 10 
juvenile salmonids from using specific channels/migration routes that may contribute to decreased 11 
survival resulting from increased predation and/or entrainment . Other locations may be considered 12 
in the future if, for example, future research demonstrates differential rates of survival in Sutter and 13 
Steamboat Sloughs or in Yolo Bypass relative to the mainstem Sacramento River that justify 14 
redirecting fish into these migration pathways. Nonphysical barrier placement may also be 15 
accompanied by methods to reduce local predator abundance, if monitoring results indicate that 16 
barriers attract predators or direct covered fish species away from potential entrainment hazards 17 
but toward predator hotspots. Nonphysical fish barriers have not been shown to be effective for 18 
other covered fish species; thus, this conservation measure is only expected to yield beneficial 19 
outcomes for salmonids. 20 

Site-specific conditions will drive the design of nonphysical barrier in terms of techniques to anchor 21 
and secure the structure, measures to indicate the location of the structure for the safety of 22 
waterway users (i.e., recreational boaters), and preferences for fish migration routes. BAFF 23 
structures may be appropriate at the Georgiana Slough, Head of Old River, and Delta Cross Channel 24 
sites, while floating structures may be suitable at the Turner Cut and Columbia Cut sites. As 25 
described in the BDCP, Chapter 8, Implementation Costs and Funding Sources, (Section 8.4.16), the 26 
capital and operational costs of nonphysical barriers increase dramatically in deep and wide 27 
sections of channels. Therefore, the expected and measured benefits of barriers at particular 28 
locations must be evaluated against their biological benefits. 29 

Nonphysical barriers would be installed and operated from October to June or when monitoring 30 
determines that salmonid smolts are present in the target areas. Barriers would be removed and 31 
stored offsite while not in operation. 32 

Implementation of this conservation measure by the BDCP Implementation Office would be 33 
informed through effectiveness monitoring that would be conducted as described in the BDCP 34 
Section 3.6, Adaptive Management and Monitoring Program. Monitoring would include studies to 35 
evaluate the effectiveness of nonphysical barriers using tagged juvenile salmonids. The studies 36 
would document the interaction of tagged fish with nonphysical barriers and the effectiveness of 37 
nonphysical barriers at directing fish toward preferred migration routes/channels and away from 38 
channels or migration routes that have higher mortality associated with either predation and/or 39 
entrainment. 40 

Uncertainty regarding the potential attraction of predators to nonphysical barriers and the 41 
effectiveness of barriers under certain conditions (i.e., in high flow areas, areas with complex 42 
bathymetry or cover, or other areas that may have physical conditions that may limit their 43 
effectiveness) will be resolved as this conservation measure is implemented on an individual project 44 
level. Thus evaluating the potential attraction of predators and the effectiveness of nonphysical 45 
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barriers under various conditions would also be part of the monitoring to be completed as part of 1 
this conservation measure. Changes, should any be warranted based upon the results of monitoring 2 
and evaluating the effectiveness of nonphysical barriers, would be approved through the adaptive 3 
management decision making process, and implemented through subsequent annual work plans.  4 

Implementation of this conservation measure will be informed through compliance and 5 
effectiveness monitoring, research actions, and adaptive management, as described in Chapter 3, 6 
Conservation Strategy, (Section 3.4.16) of the BDCP. Monitoring elements may be modified, as 7 
necessary, to best assess the effectiveness of CM16 based on the best available information at the 8 
time of implementation. 9 

3.6.3.7 Conservation Hatcheries (CM18) 10 

This conservation measure would support establishment of new and expand existing conservation 11 
propagation programs and expand the existing programs for delta and longfin smelt. The BDCP 12 
Implementation Office would support two programs. 13 

 The development of a delta and longfin smelt conservation hatchery by USFWS to house delta 14 
and longfin smelt refugial populations and provide a continuing source of delta and longfin 15 
smelt for experimentation.  16 

 The expansion of the refugial population of delta smelt and establishment of a refugial 17 
population of longfin smelt at the University of California (UC) Davis Fish Conservation and 18 
Culture Laboratory (FCCL) in Byron. 19 

The principal purpose of this measure is to ensure the existence of refugial captive populations of 20 
both delta and longfin smelt, to provide insurance against the extinction of these species. Bay-Delta 21 
populations of both delta smelt and longfin smelt have experienced dramatic declines over the past 22 
five decades of monitoring, including further declines over the past decade or so due to a 23 
combination of factors (Sommer et al. 2007; Baxter et al. 2008, 2010). The use of two refugial 24 
facilities will decrease the likelihood of loss of captive fish to catastrophe, such as loss of facility 25 
power or water supply, or to disease. The second purpose of the refugial populations is to provide a 26 
source of animals for experimentation, as needed, to address key uncertainties about delta and 27 
longfin smelt biology, the long-term genetic management of the refugial populations, and marking 28 
techniques that may facilitate future capture-mark-recapture research on wild fish. This approach 29 
minimizes the need to harvest wild stock for research purposes. The refugial populations 30 
established and maintained by USFWS with funding from the BDCP could also function as a source of 31 
animals for reintroduction or supplementation of wild populations. Reintroduction or 32 
supplementation is not proposed by the BDCP. However, if deemed necessary by the fish and 33 
wildlife agencies, and if technically feasible, the hatcheries could be used for this purpose 34 
independent of the BDCP. 35 

The new facility proposed by USFWS would house genetically managed refugial populations of delta 36 
and longfin smelt. State-of-the-art genetic management practices would be implemented to maintain 37 
close genetic variability and similarity between hatchery-produced and natural-origin fish. The 38 
facility would be designed to provide captive propagation of other species, if necessary, in the future. 39 
The specifications and operations of this facility have not been developed, nor has the facility 40 
location been determined, though it is expected to be located within the Plan Area. Additional 41 
permitting and environmental documentation would be needed to implement this conservation 42 
measure once facility designs and funding are available. Because of these challenges, it is expected 43 
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that design, permitting, and construction of the facility would take approximately 6 years, with the 1 
facility becoming operational by year 7. 2 

The BDCP Implementation Office would, as appropriate, enter into binding Memoranda of 3 
Agreement or similar instruments with USFWS and UC Davis. If and when populations of these 4 
species are considered recovered by USFWS, the Implementation Office would terminate funding for 5 
the propagation of the species and either fund propagation of other BDCP covered fish species, if 6 
necessary and feasible, or discontinue funds to this conservation measure and reallocate them to 7 
augment funding of other conservation measures identified in coordination with the fish and 8 
wildlife agencies through the BDCP adaptive management process. 9 

Implementation of this conservation measure will be informed through compliance and 10 
effectiveness monitoring that will be conducted by the BDCP Implementation Office, as described in 11 
Chapter 3, Conservation Strategy, (Section 3.4.18) of the BDCP. There is one key uncertainty 12 
associated with CM18: Can refugial populations of both delta and longfin smelt be maintained with 13 
little or no supplementation from wild stocks? Answering this question will require the 14 
development of techniques for ensuring successful breeding and survivorship, so that refugial 15 
populations can be shown to increase without further supplementation from wild stocks. 16 

3.6.3.11 Avoidance and Minimization Measures 17 

The BDCP Implementation Office would implement measures to avoid and minimize effects on 18 
covered species and natural communities that could result from BDCP covered activities. The AMMs 19 
that would be implemented through this framework are detailed in the BDCP Appendix 3.C, 20 
Avoidance and Minimization Measures, RDEIR/SDEIS Appendix D, and summarized in Table 3-15. 21 
These measures would be implemented for covered activities throughout the BDCP permit term. 22 

Specific AMMs would be developed for each individual BDCP project, as appropriate. Identification 23 
and implementation of the appropriate AMMs for each project would occur in four phases. 24 

 Planning-level surveys and project planning. Site-specific surveys would be conducted 25 
during the project planning phase to identify natural communities, covered species habitat, and 26 
covered species to which AMMs apply. Projects would be designed to avoid and minimize 27 
impacts as described in Appendix 3.C, Avoidance and Minimization Measures, of the BDCP.  28 

 Preconstruction surveys. Biological surveys may be necessary during the months or weeks 29 
prior to project construction, depending on the results of the planning surveys, as specified in 30 
Appendix 3.C, Avoidance and Minimization Measures, of the BDCP. Results of the planning 31 
surveys will be used to determine whether additional measures would be applied just prior to 32 
or during construction (e.g., establishing buffers around kit fox dens or covered bird species 33 
nests). Preconstruction surveys may also involve site preparation actions such as collapsing 34 
unoccupied burrows. 35 

 Project construction. BMPs and other AMMs would be implemented during project 36 
construction as described in Appendix 3.C of the BDCP, Avoidance and Minimization Measures. 37 
For some activities, as specified in Appendix 3.C, a biological monitor will be present to ensure 38 
that the measures are effectively implemented. For some species (e.g., California red-legged 39 
frog), the biological monitor would relocate individuals from the construction area to specified 40 
nearby safe locations. 41 
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 Operation and maintenance. Some of the AMMs apply to long-term operation and 1 
maintenance activities, such as operation and maintenance of the water conveyance facilities 2 
and ongoing covered species’ habitat enhancement and management. Appropriate measures 3 
would be identified during the project planning phase and implemented throughout the life of 4 
the project. AMMs applicable to long-term enhancement and management would be 5 
incorporated into site-specific management plans. 6 
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Table 3-15. Summary of the Avoidance and Minimization Measures 1 

Number Title Summary  

Benefit All Natural Communities and Covered Species  

1 Worker Awareness 
Training  

Includes procedures to educate construction personnel on the types of sensitive 
resources in the project area, including sensitive timing windows for covered 
species, the applicable environmental rules and regulations, and specific 
training on the measures required to avoid and minimize effects on these 
resources. 

2 Construction Best 
Management 
Practices and 
Monitoring 

Standard practices and measures that will be implemented prior, during, and 
postconstruction to avoid or minimize effects of construction activities on 
sensitive resources (e.g., species, habitat), and monitoring protocols for 
verifying the protection provided by the implemented measures. 

Primarily Benefit Covered Fishes 

3 Stormwater 
Pollution 
Prevention Plan 

Includes measures that will be implemented to minimize pollutants in 
stormwater discharges during and after construction related to covered 
activities, and that will be incorporated into a Stormwater Pollution Prevention 
Plan to prevent water quality degradation related to pollutant delivery from 
project-area runoff to receiving waters.  

4 Erosion and 
Sediment Control 
Plan 

Includes measures that will be implemented for ground-disturbing activities, to 
control short-term and long-term erosion and sedimentation effects and to 
restore soils and vegetation in areas affected by construction activities, and that 
will be incorporated into plans developed and implemented as part of the 
National Pollutant Discharge Elimination System permitting process for 
covered activities. It is anticipated that multiple erosion and sediment control 
plans will be prepared and implemented for BDCP construction activities, each 
taking into account site-specific conditions such as proximity to surface water, 
erosion potential, drainage, etc. 

5 Spill Prevention, 
Containment, and 
Countermeasure 
Plan 

Includes measures to prevent and respond to spills of hazardous material that 
could affect navigable waters, including actions used to prevent spills, in 
addition to specifying actions that will be taken should any spills occur, and 
emergency notification procedures. Measures in AMM5 will be included in site-
specific plans.  

6 Disposal and Reuse 
of Spoils, Reusable 
Tunnel Material 
(RTM), and 
Dredged Material 

Includes measures for handling, storing, beneficial reuse, and disposing of 
excavation or dredge spoils and RTM, including procedures for the chemical 
characterization of this material or the decant water to comply with permit 
requirements, and reducing potential effects on aquatic habitat, as well as 
specific measures to avoid and minimize effects on species in the areas where 
RTM would be used or disposed. 

7 Barge Operations 
Plan 

Includes measures to avoid or minimize effects on aquatic species and habitat 
related to barge operations, by establishing specific protocols for the operation 
of all project-related vessels at the construction and/or barge landing sites. 
AMM7 also includes monitoring protocols to verify compliance with the plan 
and procedures for contingency plans. Measures in AMM7 will be included in a 
Barge Operations Plan. 

8 Fish Rescue and 
Salvage Plan 

Includes measures that detail procedures for fish rescue and salvage to avoid or 
minimize the number of Chinook salmon, steelhead, green sturgeon, and other 
covered fish stranded during construction activities, especially during 
placement and removal of cofferdams at intake construction sites. Measures in 
AMM8 include appropriate procedures for excluding fish from the construction 
zones and procedures for removing and handling fish should they become 
trapped, and will be included in a Fish Rescue and Salvage Plan. 
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Number Title Summary  

9 Underwater Sound 
Control and 
Abatement Plan 

Includes measures to minimize the effects of underwater construction noise on 
fish, particularly from impact-pile-driving activities. Potential effects of pile 
driving will be minimized by restricting work to the least sensitive period of the 
year and by controlling or abating underwater noise generated during pile 
driving. 

Primarily Benefit Covered Plants, Wildlife, or Natural Communities 

10 Restoration of 
Temporarily 
Affected Natural 
Communities 

Restore and monitor natural communities in the Plan Area that are temporarily 
affected by covered activities. Measures in AMM10, including methods for 
stockpiling and storing topsoil, restoring soil conditions, and revegetating 
disturbed areas; schedules for monitoring and maintenance; strategies for 
adaptive management; reporting requirements; and success criteria, will be 
incorporated into restoration and monitoring plans. 

11 Covered Plant 
Species 

Conduct botanical surveys during the project planning phase and implement 
protective measures, as necessary. Redesign to avoid indirect effects on 
modeled habitat and effects on core recovery areas.  

12 Vernal Pool 
Crustaceans 

Design projects to minimize indirect effects on modeled habitat and avoid 
effects on core recovery areas. Where practicable, the project will be planned 
and designed to ensure no ground-disturbing activities or alterations to 
hydrology will occur within 250 feet of vernal pool crustacean habitat; over the 
50-year permit term no more than 20 wetted acres will be indirectly affected by 
covered activities within 250 feet of vernal pools. If conservancy or longhorn 
fairy shrimps are detected in core recovery areas, conduct protocol-level 
surveys, and redesign projects to ensure that no suitable habitat within these 
areas is adversely affected, due to the rarity of these species.  

13 California Tiger 
Salamander 

During the project planning phase, identify suitable habitat in and within 1.3 
miles of the project footprint and implement protective measures in those 
areas. During the planning phase, aquatic habitats in potential work areas will 
be surveyed (nonprotocol) for California tiger salamander larvae and eggs. If 
California tiger salamander larvae or eggs are found, the project will be 
designed to avoid and minimize impacts on the aquatic habitat. If the aquatic 
habitat cannot be avoided, measures will be developed to relocate larvae or 
eggs to the nearest suitable aquatic habitat, as determined by the USFWS- and 
CDFW-approved biologist. 

14 California Red-
Legged Frog 

During the project planning phase, identify suitable habitat in and within 1 mile 
of the project footprint, conduct one preconstruction survey within 1 week of 
construction, and implement protective measures for areas where species 
presence is known or assumed. During the planning phase, appropriate buffer 
distances will be established around aquatic habitat to minimize direct and 
indirect effects on California red-legged frog. If aquatic habitat cannot be 
avoided, aquatic habitats in potential work areas will be surveyed 
(nonprotocol) for tadpoles and egg masses. If California red-legged frog 
tadpoles or egg masses are found, and the aquatic habitat cannot be avoided, 
measures will be developed to relocate tadpoles and eggs to the nearest 
suitable aquatic habitat, as determined by the USFWS- and CDFW-approved 
biologist. 

15 Valley Elderberry 
Longhorn Beetle 

During the project planning phase, conduct surveys for elderberry shrubs 
within 100 feet of covered activities involving ground disturbance, and design 
project to avoid effects within 100 feet of shrubs, if feasible. Implement 
additional protective measures, as stipulated in AMM2. Elderberry shrubs 
identified within project footprints that cannot be avoided will be transplanted 
to previously approved conservation areas in the Plan Area. 
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Number Title Summary  

16 Giant Garter Snake During the project planning phase, identify suitable aquatic habitat (wetlands, 
ditches, canals) in the project footprint. Conduct preconstruction surveys 
during active period (May 1 to September 30) of suitable habitat using survey 
protocols approved by USFWS and CDFW, and implement protective measures. 
To the extent practicable, construction activities will be avoided within 200 feet 
of the banks of giant garter snake aquatic habitat, particularly in areas with a 
moderate to high likelihood of giant garter snake presence. 

17 Western Pond 
Turtle 

Identify suitable aquatic habitat and upland nesting and overwintering habitat 
in and within the project footprint. Conduct preconstruction surveys in suitable 
habitat twice, including 1 week before and within 48 hours of construction. 
Implement protective measures as described. 

18 Swainson’s Hawk 
and White-Tailed 
Kite 

Conduct preconstruction surveys of potentially occupied breeding habitat in 
and within 0.25 mile of the project footprint to locate active nest sites. Surveys 
will be conducted to ensure nesting activity is documented prior to the onset of 
construction activity. Swainson’s hawks nest in the Plan Area between 
approximately March 15 and September 15. Construction activity that is 
planned after March 15 of any year will require surveys during the year of the 
construction. If construction is planned before March 15 of any year, surveys 
will be conducted the year immediately prior to the year of construction. If 
construction is planned before March 15 of any year and subject to prior-year 
surveys, but is later postponed to after March 15, surveys will also be conducted 
during the year of construction. 

19 California Clapper 
Rail and California 
Black Rail 

Identify suitable habitat in and within 500 feet of the project footprint. Surveys 
will be initiated sometime between January 15 and February 1. A minimum of 
four surveys will be conducted. The survey dates will be spaced at least 2 to 3 
weeks apart and will cover the time period from the date of the first survey 
through the end of March and mid-April. Surveys can be avoided if presence is 
assumed and protective measures are implemented as if the species is present. 
Implement protective measures in areas where species is present or assumed 
to be present. Activities within or adjacent to tidal marsh areas (and managed 
wetlands for California black rails) will be avoided during the rail breeding 
season (February 1 through August 31), unless surveys are conducted to 
determine rail locations and territories can be avoided. 

20 Greater Sandhill 
Crane 

Conduct preconstruction surveys within the identified greater sandhill crane 
winter use area to determine the presence of occupied winter roost sites in and 
within 0.5 mile of the project footprint during mid-September through March 7 
of each construction year. Implement protective measures in occupied areas. 
Minimize indirect effects of conveyance facility construction through temporary 
(during construction) establishment of 700 acres of roosting/foraging habitat. 
The established habitat will consist of active cornfields that are sequentially 
flooded following harvest to support roosting cranes and provide highest-value 
foraging habitat. Individual fields will be at least 140 acres in 40-acre rotating 
blocks. These fields can shift locations throughout the Greater Sandhill Crane 
Winter Use Area, but will be located within 0.25 mile of the indirectly affected 
habitat. 

21 Tricolored 
Blackbird 

Conduct preconstruction surveys in breeding habitat in and within 1,300 feet of 
the project footprint if the project is to occur during the breeding season. Three 
surveys will be conducted within 15 days of ground disturbance during the 
breeding season (approximately mid-March through late August) prior to 
project activity, and during the construction year. Implement protective 
measures in occupied areas. Projects will be designed to avoid construction 
activity to the maximum extent practicable up to 1,300 feet, but not less than a 
minimum of 250 feet, from an active tricolored blackbird nesting colony. 



 Description of Alternatives 
 

 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

3-96 
2015 

ICF 00139.14 

 

Number Title Summary  

22 Suisun Song 
Sparrow, Yellow-
Breasted Chat, 
Least Bell’s Vireo, 
Western Yellow-
Billed Cuckoo 

Conduct preconstruction surveys of potential breeding habitat in and within 
500 feet of project activities. At least five surveys will be conducted in suitable 
habitats within 30 days prior to construction, with the last within 3 days prior 
to ground disturbance. It may be necessary to conduct the breeding bird 
surveys during the preceding year depending on when construction is 
scheduled to start. Implement protective measures in occupied areas. 

23 Western 
Burrowing Owl 

Western burrowing owl habitat surveys will be required where burrowing owl 
habitat (or sign) is encountered within and adjacent to (within 150 meters [492 
feet]) a proposed project area. Species surveys in suitable habitat are required 
in both breeding and nonbreeding seasons. If burrowing owls or suitable 
burrowing owl burrows are identified during the habitat survey, and if the 
project does not fully avoid direct and indirect impacts on the suitable habitat, 
preconstruction surveys will be required. Preconstruction surveys may be 
conducted up to 14 days before construction. Suitable habitat is fully avoided if 
the project footprint does not impinge on a designated nondisturbance buffer 
around the suitable burrow. For occupied burrowing owl nest burrows, this 
nondisturbance buffer could range from 50 to 500 meters (164 to 1,640 feet). 

24 San Joaquin Kit Fox Conduct habitat assessment in and within 250 feet of project footprint. If 
suitable habitat is present, implement USFWS guidelines. Within 14 to 30 days 
prior to ground disturbance conduct a preconstruction survey in areas 
identified by the habitat assessment as being suitable breeding or denning 
habitat. Surveys will be conducted within the project footprint and the area 
within 250 feet beyond the footprint to identify known or potential San Joaquin 
kit fox dens. Implement protective measures in occupied areas. 

25 Riparian Woodrat 
and Riparian Brush 
Rabbit 

Surveys will be conducted for projects occurring within suitable habitat as 
identified from habitat modeling and by additional assessments conducted 
during the planning phase of construction or restoration projects following 
USFWS Draft Habitat Assessment Guidelines and Survey Protocol for the Riparian 
Brush Rabbit and the Riparian Woodrat. Implement protective measures in 
suitable habitat. 

26 Salt Marsh Harvest 
Mouse and Suisun 
Shrew 

Identify suitable habitat in and within 100 feet of the project footprint for 
projects in the species range. Ground disturbance will be limited to the period 
between May 1 and November 30, to avoid destroying nests with young. Prior 
to ground-disturbing activities, vegetation will first be removed with 
nonmechanized hand tools (e.g., goat or sheep grazing, or in limited cases 
where the biological monitor can confirm that there is no risk of harming salt 
marsh harvest mouse or Suisun shrew). Implement protective measures in 
suitable habitat. 

27 Selenium 
Management 

Develop a plan to evaluate site-specific restoration conditions and include 
design elements that minimize any conditions that could be conducive to 
increases of bioavailable selenium in restored areas. Before ground-breaking 
activities associated with site specific restoration occur, identify and evaluate 
potentially feasible actions for the purpose of minimizing conditions that 
promote bioaccumulation of selenium in restored areas. 

28 Geotechnical 
Studies 

Conduct geotechnical investigations to identify the types of soil avoidance or 
soil stabilization measures that should be implemented to ensure that the 
facilities are constructed to withstand subsidence and settlement and to 
conform to applicable state and federal standards. The geotechnical 
investigation will also include a small-scale environmental screening to assess 
the presence or absence of dissolved gases that will help guide the tunnel 
ventilation design and disposal considerations for excavated materials and 
tunnel cuttings. Detailed subsurface investigations will be performed at the 
locations of the water conveyance alignment and facility locations and at 
material borrow areas.  
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29 Design Standards 
and Building Codes 

Ensure that the standards, guidelines, and codes, which establish minimum 
design criteria and construction requirements for project facilities, will be 
followed. Follow any other standards, guidelines, and code requirements that 
are promulgated during the detailed design and construction phases and during 
operation of the conveyance facilities.  

30 Transmission Line 
Design and 
Alignment 
Guidelines 

The location and design of the proposed new transmission lines will be 
conducted in accordance with electric and magnetic field (EMF) guidance 
adopted by the California Public Utility Commission, EMF Design Guidelines for 
Electrical Facilities (2006). The alignment of proposed transmission lines will 
be designed to avoid sensitive terrestrial and aquatic habitats when siting poles 
and towers to the maximum extent feasible. When not feasible, impacts will be 
minimized to the greatest degree feasible and disturbed areas will be returned, 
as near as reasonably and practically feasible, to preconstruction conditions. 
Tower and pole placement will avoid existing structures to the extent feasible. 
Where poles or towers are to be constructed in agricultural areas, the following 
BMPs will be implemented, as applicable and feasible. 

31 Noise Abatement Develop and implement a plan to avoid or reduce potential construction-, 
maintenance-, and operation-related in-air noise impacts. To the extent feasible, 
the contractor will employ best practices to reduce construction noise, 
particularly during daytime and evening hours (7:00 a.m. to 10:00 p.m.) such 
that construction noise levels do not exceed 60 dBA Leq (1 hour) at the nearest 
residential land uses. 

32 Hazardous 
Material 
Management 

Develop and implement site specific plans that will provide detailed 
information on the types of hazardous materials used or stored at all sites 
associated with the water conveyance facilities (e.g., intakes, intake pumping 
plants, maintenance facilities); phone numbers of applicable city, county, state, 
and federal emergency response agencies; primary, secondary, and final 
cleanup procedures; emergency-response procedures in case of a spill; and 
other applicable information. The plan will include appropriate practices to 
reduce the likelihood of a spill of toxic chemicals and other hazardous materials 
during construction and facilities operation and maintenance. A specific 
protocol for the proper handling and disposal of hazardous materials will be 
established before construction activities begin. 

33 Mosquito 
Management 

To aid in mosquito management and control during construction of project 
facilities, consult with appropriate Mosquito and Vector Control Districts 
(MVCDs). Consultation will occur before the sedimentation basins, solids 
lagoons, and the intermediate forebay inundation area become operational. 
Once these components are operational, consult again with the MVCDs to 
determine if mosquitoes are present in these facilities, and implement mosquito 
control techniques as applicable. Develop and implement one or more mosquito 
management plans, in consultation with appropriate MVCDs, for designing and 
planning restoration and conservation activities. 

34 Construction Site 
Security 

 

All security personnel will receive environmental training similar to that of 
onsite construction workers so that they understand the environmental 
conditions and issues associated with the various areas for which they are 
responsible at a given time. Security operations and field personnel will be 
given the emergency contact phone numbers of environmental response 
personnel for rapid response to environmental issues resulting from vandalism 
or incidents that occur when construction personnel are not onsite. 
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35 Fugitive Dust 
Control 

Implement basic and enhanced control measures at all construction and staging 
areas to reduce construction-related fugitive dust and ensure the project 
commitments are appropriately implemented before and during construction, 
and that proper documentation procedures are followed. Ensure that measures 
will be implemented to the extent feasible to control dust during general 
construction activities. 

36 Notification of 
Activities in 
Waterways 

Before in-water construction or maintenance activities begin, appropriate 
agency representatives will be notified when these activities could affect water 
quality or aquatic species. The notification procedures will follow stipulations 
included in applicable permit documents for the construction operations. 

37 Recreation Implement measures to site and construct trails and other recreational facilities 
to avoid and minimize effects on sensitive habitat areas. 

 1 

Implementation of the AMMs will be informed through compliance and effectiveness monitoring 2 
and adaptive management, as described in Chapter 3, Conservation Strategy, (Section 3.4.22) of the 3 
BDCP and Appendix D of the RDEIR/SDEIS. 4 

3.6.4 Water Conveyance Operational Components 5 

3.6.4.1 Operations of Covered Activities and Associated Federal Actions 6 

Covered Activities 7 

North Bay Aqueduct Alternate Intake Project 8 

The BDCP (or an alternative) would cover operation, but not construction, of the North Bay 9 
Aqueduct Alternate Intake Project. The construction of new facilities associated with the North Bay 10 
Aqueduct Alternate Intake Project is not covered under the BDCP. Consequently, construction 11 
activities will require separate environmental compliance, and compliance with ESA Section 7 and 12 
CESA. However, if the project is constructed and operated, its operations and maintenance are a 13 
covered activity, provided that they occur as here characterized. Operations will necessarily be an 14 
indirect effect to be evaluated under ESA Section 7 and compliance with applicable BiOps will 15 
ensure that the facility is operated in a manner that minimizes incidental take and avoids jeopardy 16 
or adverse modification of critical habitat. The BDCP addresses the possibility of providing further 17 
mitigation for permitted operational incidental take, and operational effects to non-ESA-listed 18 
covered species. The Proposed Authorized Entities will address these issues on behalf of the facility 19 
operator. This project includes an additional intake on the Sacramento River that would operate in 20 
conjunction with the existing North Bay Aqueduct intake at Barker Slough. The project would be 21 
used to accommodate projected future peak demand of up to 240 cfs. 22 

3.6.4.2 North Delta and South Delta Water Conveyance Operational 23 

Criteria 24 

Scenario H 25 

Scenario H would incorporate criteria for the same elements as those referenced under Scenario B 26 
(the south Delta components of which are also sometimes referred to as Scenario 6). However, 27 
under this scenario, Delta outflow requirements in the spring and fall would be determined by the 28 
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outcome of the decision tree. This scenario consists of possible combinations of spring and fall 1 
outflow criteria that could result from the decision tree. Although the EIR/EIS only applies this 2 
scenario to Alternative 4 (the CEQA Preferred Alternative), Scenario H could be implemented with 3 
any other project alternative in order to create a hybrid alternative within the bookends created by 4 
the entire range of alternatives addressed in the EIR/EIS. As discussed in Section 3A.10.6.3 in 5 
Appendix 3A, if such a hybrid alternative is ultimately identified, the analysis of Alternative 4 (and 6 
Scenario H) in the EIR/EIS will provide important evidence and analysis to assist the public and 7 
decision makers to determine the relative impacts of the hybrid in combination with such outflow 8 
criteria. As described in Appendix D, Substantive BDCP Revisions, Section D.3.2.1, Scenario H 9 
incorporates additional guidelines pertaining to the activities of the adaptive management program 10 
and implementation of a real-time operations program. The extent to which real-time adjustments 11 
may be made to operations of CM1 or CM2 facilities would be limited by the criteria and/or ranges 12 
set out in CM1 and CM2. That is, operational adjustments would be consistent with the criteria, and 13 
within any ranges, established in the conservation measures.  14 

Delta Inflow and Outflow Criteria 15 

Decision Trees 16 

The decision tree process is a focused form of adaptive management that will be used to determine, 17 
at the start of new operations the fall and spring, outflow criteria that are required to achieve the 18 
conservation objectives of the BDCP for delta smelt and longfin smelt and to promote the water 19 
supply objectives of the BDCP. Other BDCP-covered fish species, including salmonids and sturgeon, 20 
may also be affected by outflow. Their outflow needs will also be investigated as part of the decision 21 
tree process. 22 

Under Scenario H, CM1 includes two decision trees, one for fall outflow and one for spring outflow, 23 
that specify potential alternative outcomes for each criterion. Because each decision tree identifies 24 
two possible outcomes, the decision trees lay out four potential outcomes in outflow criteria when 25 
the spring and fall outflow components are combined, as described in Table 3-25. These four 26 
outcomes will be aggressively investigated through the decision tree process. Project operating 27 
criteria will be subject to a new determination by the fish and wildlife agencies, consistent with the 28 
adaptive management process for the BDCP, based on best available science developed as described 29 
below, specifying what the spring and fall outflow criteria will be at the time CM1 operations begin. 30 
These criteria may correspond to one of the decision tree outcomes, or to an intermediate outcome 31 
that falls within the limits established by the four decision tree outcomes. 32 

Under the decision-tree process, hypotheses supporting each criterion will be tested in detail during 33 
the years before CM1 operations commence. The information gained during this period will be used 34 
to conduct a reevaluation of the initially specified criteria, based on all new scientific information, to 35 
decide what criteria (or operating criteria intermediate between those of each decision tree) will be 36 
selected for implementation at the beginning of CM1 operations. The decision-tree process will 37 
involve the following steps. 38 

1. Clearly articulate scientific hypotheses designed to reduce uncertainty about what outflow 39 
criteria are needed to achieve the biological objectives for covered smelt species, salmonids, and 40 
sturgeon. 41 

2. Develop and implement a science plan and data collection program based on the decision tree 42 
management alternatives to test the hypotheses and reduce uncertainties. 43 
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3. At the time CM1 operations begin, the fish and wildlife agencies identify spring and fall outflow 1 
criteria sufficient to meet the Plan’s biological objectives for covered fish species.  2 

Once CM1 operations begin, the decision-tree process will end. Thereafter, the adaptive 3 
management and monitoring program will continue as the primary process for adjusting all aspects 4 
of the conservation strategies, including spring and fall outflow operating criteria for CM1 5 
operations for all covered species. 6 

Evaluation of the Decision Trees in Impact Analysis  7 

As described in the sections above, Scenario H includes two decision trees and each decision tree 8 
has two outcomes. When combined, there are four primary outcomes (scenarios) in outflow criteria 9 
(however, as described above, operating criteria may correspond to an intermediate outcome that 10 
falls within the limits established by these primary decision tree outcomes). Because the 11 
environmental effects resulting from each of these scenarios may differ, in some resource chapters, 12 
Scenario H is divided into four scenarios, as shown Table 3-25. The range of environmental effects 13 
that could result from these four scenarios of the decision trees is then presented. 14 

Table 3-25. Potential Outcomes for Delta Outflow under Scenario H Operations (Alternative 4) 15 

 March–May 

Outflows per D-1641 with 
adaptive management Outflows per Table 3-24 
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m
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Outflows per D-1641 with adaptive 
management 

Scenario H1 Scenario H2 

Outflows per USFWS delta smelt 
BiOp for Fall X2 

Scenario H3 Scenario H4 

 16 

Operations for Delta Water Quality and Residence Criteria 17 

The operations for Delta water quality and residence criteria under Scenario H would be the same as 18 
under Scenario A. 19 

In-Delta Municipal, Industrial, and Agricultural Water Quality Requirements Criteria 20 

The in-Delta municipal, industrial, and agricultural water quality requirements criteria under 21 
Scenario H would be similar to Scenario A. However, under Scenario H, water operations would be 22 
in accordance with State Water Board D-1641, including the Sacramento River compliance point at 23 
Emmaton (i.e., a shift in the compliance location to Threemile Slough would not be proposed, as 24 
under other alternatives). 25 
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3.7 Environmental Commitments 1 

As part of the project planning and environmental assessment process, DWR will incorporate 2 
certain environmental commitments and BMPs into the proposed action alternatives to avoid or 3 
minimize potential impacts. DWR will also coordinate planning, engineering, design and 4 
construction, operation, and maintenance phases of the Plan with the appropriate agencies. 5 
Environmental commitments that will be incorporated in the project are described in Appendix 3B, 6 
Environmental Commitments. A number of these commitments are similar to one or more of the 7 
Avoidance and Minimization Measures described under Section 3.6.3.11. Because the AMMs have 8 
been specifically designed to avoid and minimize effects on covered species and natural 9 
communities, parallel environmental commitments have been identified in order to recognize the 10 
capacity of these practices to avoid or minimize potential impacts related to other environmental 11 
topics. 12 
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Chapter 5 1 

Water Supply 2 

5.3 Environmental Consequences 3 

5.3.1 Methods for Analysis 4 

The water supply analysis addresses changes to water supply to SWP and CVP water users in the 5 
Delta region, upstream of the Delta Region, and Export Service Areas due to implementation of BDCP 6 
conveyance facilities (CM1) and other conservation measures, specifically tidal marsh habitat 7 
restoration (CM4). Consistent with previous modeling analyses conducted by DWR and Reclamation, 8 
including the 2008 Biological Assessment on the Continued Long-Term Operations of the Central 9 
Valley Project and State Water Project, the modeling analyses presented in this section assumed that 10 
the SWP and CVP were solely responsible for providing any needed water for BDCP implementation. 11 
The alternatives would not modify water deliveries to non-SWP and non-CVP water rights holders, 12 
including in-Delta water rights holders. Therefore, the water supply analysis addresses impacts to 13 
DWR, Reclamation, and SWP water users and CVP water service contractors, as opposed to other 14 
water rights holders, as the BDCP does not include any actions that would affect water availability to 15 
any such water rights holders. However, water quality of the available water, particularly for in-16 
Delta water rights holders, could vary with different alternatives; and therefore, affect beneficial use 17 
of the water rights, as described in Chapter 8, Water Quality.  18 

The water supply analysis was conducted using the CALSIM II model. A brief overview of the 19 
modeling tools and outputs is provided in Section 4.3, Overview of Tools, Analytical Methods, and 20 
Applications, and a full description of the tools is included in Appendix 5A, BDCP EIR/S Modeling. 21 

CALSIM II is a reservoir-river basin planning model developed by DWR and Reclamation to simulate 22 
the operation of the SWP and CVP over a range of different hydrologic conditions. CALSIM II allows 23 
for specification and achievement of user-specified allocation targets, or goals. CALSIM II is the best 24 
available planning model for the SWP and CVP system operations and has been used in previous 25 
system-wide evaluations of SWP and CVP operations (U.S. Bureau of Reclamation, 2004, 2008a). 26 
Inputs to CALSIM II include water diversion requirements (demands), stream accretions and 27 
depletions, reservoir inflows, irrigation efficiencies, and parameters to calculate return flows, non-28 
recoverable losses and groundwater operations. Sacramento Valley and tributary rim basin 29 
hydrologies use an adjusted historical sequence of monthly stream flows over an 82-year period 30 
(1922 to 2003) to represent a sequence of flows at a future level of development. Adjustments to 31 
historic water supplies are imposed based on future land use conditions and historical 32 
meteorological and hydrologic conditions. The resulting hydrology represents the water supply 33 
available from Central Valley streams to the CVP and SWP at a future level of development. CALSIM 34 
II produces outputs for river flows and diversions, reservoir storage, Delta flows and exports, Delta 35 
inflow and outflow, Deliveries to project and non-project users, and controls on project operations. 36 
Water rights deliveries to non-SWP and non-CVP water rights holders are not modified in the 37 
CALSIM II simulations of the Alternatives. 38 
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The results of Alternatives simulations are compared to CEQA Existing Conditions simulation and to 1 
the NEPA No Action Alternative simulation to assess potential effects on the SWP and CVP water 2 
supply availability.  3 

Under extreme hydrologic and operational conditions where there is not enough water supply to 4 
meet all requirements, CALSIM II utilizes a series of operating rules to reach a solution to allow for 5 
the continuation of the simulation. It is recognized that these operating rules are a simplified version 6 
of the very complex decision processes that SWP and CVP operators would use in actual extreme 7 
conditions. Therefore, model results and potential changes under these extreme conditions should 8 
be evaluated on a comparative basis between alternatives and are an approximation of extreme 9 
operational conditions. 10 

As an example, CALSIM II model results show simulated occurrences of extremely low storage 11 
conditions at CVP and SWP reservoirs during critical drought periods when storage is at dead pool 12 
levels at or below the elevation of the lowest level outlet. Simulated occurrences of reservoir storage 13 
conditions at dead pool levels may occur coincidentally with simulated impacts that are determined 14 
to be potentially significant. When reservoir storage is at dead pool levels, there may be instances in 15 
which flow conditions fall short of minimum flow criteria, salinity conditions may exceed salinity 16 
standards, diversion conditions fall short of allocated diversion amounts, and operating agreements 17 
are not met.  18 

5.3.1.1 Quantitative Analysis of SWP and CVP Water Supply Impacts 19 

Delta Outflow 20 

Criteria for Delta outflow into San Francisco Bay included in Water Rights Decision 1641 and USFWS 21 
and NMFS BiOps, and required by specific requirements of each alternative affect water supply 22 
availability for SWP and CVP water users located north and south of the Delta. Water required for 23 
Delta outflow must flow into San Francisco Bay to improve water quality and conditions for aquatic 24 
resources, as described in Chapter 8, Water Quality, and Chapter 11, Fish and Aquatic Resources. 25 
Because the water must flow into San Francisco Bay to meet the seasonal flow and volume 26 
requirements, water allocated for Delta outflow is not available for SWP and CVP water users in the 27 
Export Service Areas and may result in limited availability for SWP and CVP water users in the Delta 28 
and upstream of the Delta. 29 

Delta outflow requirements also are considered in the determination of the ability to divert water at 30 
the SWP and CVP south Delta intakes to minimize reverse flow conditions. Reverse flow conditions 31 
in Old and Middle Rivers occur when exports exceed the amount of inflow from the San Joaquin 32 
River. Limiting reverse flows in Old and Middle Rivers reduces fish exposure and entrainment at the 33 
south Delta intakes. 34 

The alternatives include criteria to maintain freshwater in the western Delta in the spring to meet 35 
SWRCB requirements for X2. Some of the alternatives include criteria to maintain Fall X2 at the 36 
compliance points specified in the 2008 FWS BiOp in wet and above normal years. Some alternatives 37 
include possible locations of tidal marsh restoration areas in the Delta which could alter 38 
hydrodynamic conditions in adjacent Delta channels, including changes in tidal exchange of saline 39 
water from San Francisco Bay which could increase salinity in the western Delta, as described in 40 
Chapter 8, Water Quality. This analysis assumes no changes in the maximum allowable salinity 41 
standards (and the related extent of freshwater in the western Delta). Therefore, if operations under 42 
the alternatives increase salinity in the western Delta, more water would need to be released from 43 
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the SWP and CVP reservoirs to avoid exceeding Delta maximum allowable salinity standards. These 1 
actions would reduce water in storage at the end of September in the CVP and SWP reservoirs, and 2 
less water would be available for SWP and CVP water supplies both upstream and downstream of 3 
the Delta. 4 

5.3.1.2 Project- and Program-Level Components 5 

For this analysis, changes in SWP and CVP water supply are evaluated at a project level of detail. It 6 
should be noted that SWP/CVP water supply operations are affected both by specific operations 7 
criteria identified for each alternative, which are addressed on a project level basis in this EIR/EIS, 8 
and by assumptions regarding the location and extent of tidal marsh restoration for each alternative, 9 
which are identified only at a programmatic level in this document. Therefore, long-term results of 10 
SWP/CVP operations may be different than described due to changes in location and extent of tidal 11 
marsh restoration. The analysis assumed that evaporation at the tidal marsh restoration sites would 12 
be similar to the water demands of the existing irrigated and non-irrigated vegetation, freshwater 13 
marsh and wetlands, or other land uses currently located at the future tidal marsh restoration areas. 14 

5.3.3 Effects and Mitigation Approaches 15 

5.3.3.1 No-Action Alternative 16 

Change in SWP and CVP Reservoir Storage 17 

The exceedance plots in Figures 5-6 through 5-16 show No Action Alternative reservoir end-of–18 
month storage values compared to Existing Conditions. Results for changes in SWP and CVP 19 
reservoir storage are presented in more detail in Appendix 5A, BDCP EIR/S Modeling. The shift in 20 
runoff patterns due to climate change would result in less storage in upstream reservoirs in May and 21 
September, as shown in Figures 5-6 through 5-16 and Tables 5-4 through 5-6. Storage reductions in 22 
May and September are caused by a combination of higher runoff in January and February that 23 
cannot be captured due to flood storage limitations, higher releases to meet Fall X2, and lower 24 
carryover storage from previous years due to higher releases for Fall X2 in wet and above normal 25 
years, and increased system demands by water rights holders, especially in El Dorado, Placer and 26 
Sacramento counties.  27 

In comparison to Existing Conditions, there would be a decrease in carryover storage at the end of 28 
September for Lake Oroville, Trinity Lake, Shasta Lake, and Folsom Lake in all years. Lake Oroville 29 
storage would decrease by 646 TAF (31%) in September average end of month storage. Trinity, 30 
Shasta, and Folsom lakes September carryover would decrease by 230 TAF (17%), 481 TAF (18%), 31 
and 146 TAF (28%), respectively under No Action Alternative as compared to Existing Conditions. 32 
The frequency of Trinity, Shasta, and Folsom Lakes dropping to dead pool storage would increase by 33 
about 10% under the No Action Alternative as compared to Existing Conditions. Changes in San Luis 34 
Reservoir storage at the end of September would decrease by 190 TAF (28%) as compared to 35 
Existing Conditions. These changes in storage would reduce the ability of the CVP and SWP to meet 36 
system water demands and environmental water needs. Adaption measures would need to be 37 
implemented on upstream operations to manage coldwater pool storage levels under future sea 38 
level rise and climate change conditions. As described in the methods section, model results when 39 
storages are at or near dead pool may not be representative of actual future conditions because 40 
changes in assumed operations may be implemented to avoid these conditions.  41 
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5.3.3.2 Alternative 1A—Dual Conveyance with Pipeline/Tunnel and 1 

Intakes 1–5 (15,000 cfs; Operational Scenario A) 2 

Change in SWP and CVP Reservoir Storage 3 

San Luis Reservoir 4 

Average annual end of September San Luis Reservoir storage would increase by 133 TAF (27%) 5 
compared to the No Action Alternative and exhibit an increase in all years, as shown in Tables 5-7 6 
through 5-9 and Appendix 5A-C, CALSIM II and DSM2 Modeling Results. 7 

Average annual end of September San Luis Reservoir storage would decrease by 57 TAF (8%) 8 
compared to Existing Conditions and exhibit a decrease in about 90% of the years, as shown in 9 
Tables 5-4 through 5-6 and Appendix 5A-C, CALSIM II and DSM2 Modeling Results. This decrease 10 
primarily would occur due to sea level rise, climate change, and increased north of Delta demands. 11 

A comparison with storages under the No Action Alternative provides an indication of the potential 12 
change due to Alternative 1A and the results show that average annual end of September San Luis 13 
Reservoir storage would increase under Alternative 1A as compared to the conditions without the 14 
project. 15 

5.3.3.5 Alternative 2A—Dual Conveyance with Pipeline/Tunnel and Five 16 

Intakes (15,000 cfs; Operational Scenario B) 17 

Change in SWP and CVP Reservoir Storage 18 

San Luis Reservoir 19 

Average annual end of September San Luis Reservoir storage would decrease by 17 TAF (3%) 20 
compared to the No Action Alternative and exhibit a decrease in 90 % of the years, as shown in 21 
Tables 5-7 through 5-9 and Appendix 5A-C, CALSIM II and DSM2 Modeling Results.  22 

Average annual end of September San Luis Reservoir storage would decrease by 207 TAF (30%) 23 
compared to Existing Conditions and exhibit a decrease in about 90% of the years, as shown in 24 
Tables 5-4 through 5-6 and Appendix 5A-C, CALSIM II and DSM2 Modeling Results. This decrease 25 
primarily would occur due to Alternative 2A and due to sea level rise, climate change, and increased 26 
north of Delta demands. 27 

A comparison with storages under the No Action Alternative provides an indication of the potential 28 
change due to Alternative 2A and the results show that average annual end of September San Luis 29 
Reservoir storage would increase under Alternative 2A as compared to the conditions without the 30 
project. 31 
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5.3.3.8 Alternative 3—Dual Conveyance with Pipeline/Tunnel and 1 

Intakes 1 and 2 (6,000 cfs; Operational Scenario A) 2 

Change in SWP and CVP Reservoir Storage 3 

San Luis Reservoir 4 

Average annual end of September San Luis Reservoir storage would increase by 131 TAF (26%) 5 
compared to the No Action Alternative and exhibit a decrease in 30 % of the years, as shown in 6 
Tables 5-7 through 5-9 and Appendix 5A-C, CALSIM II and DSM2 Modeling Results.  7 

Average annual end of September San Luis Reservoir storage would decrease by -59 TAF (9%) 8 
compared to Existing Conditions and exhibit a decrease in about 90% of the years, as shown in 9 
Tables 5-4 through 5-6 and Appendix 5A-C, CALSIM II and DSM2 Modeling Results. This decrease 10 
primarily would occur due to Alternative 3 and due to sea level rise, climate change, and increased 11 
north of Delta demands. 12 

A comparison with storages under the No Action Alternative provides an indication of the potential 13 
change due to Alternative 3 and the results show that average annual end of September San Luis 14 
Reservoir storage would increase under Alternative 3 as compared to the conditions without the 15 
project. 16 

5.3.3.9 Alternative 4—Dual Conveyance with Modified Pipeline/Tunnel 17 

and Intakes 2, 3, and 5 (9,000 cfs; Operational Scenario H) 18 

Facilities construction under Alternative 4 would follow the modified pipeline/tunnel alignment 19 
with three intakes, a series of tunnels, an intermediate forebay, and two pumping plants located 20 
adjacent to an expanded and divided Clifton Court Forebay. Alternative 4 water conveyance 21 
operations would follow the similar operational criteria as Alternative 2A with the exception of 22 
evaluating a range of possible operations for the spring and fall Delta outflow requirements that are 23 
considered to be equally likely. This range of operations are encompassed by four separate 24 
scenarios as described in detail in Section 3.6.4.2 in Chapter 3, Description of Alternatives, and in 25 
Appendix 5A, BDCP EIR/S Modeling. These four scenarios vary depending on assumptions for Delta 26 
outflow requirements in spring and fall.  27 

Alternative 4 Operational Scenario H1 (Alternative 4 H1) does not include enhanced spring outflow 28 
requirements or Fall X2 requirements,  29 

Alternative 4 Operational Scenario H2 (Alternative 4 H2) includes enhanced spring outflow 30 
requirements but not Fall X2 requirements,  31 

Alternative 4 Operational Scenario H3 (Alternative 4 H3) does not include enhanced spring outflow 32 
requirements but includes Fall X2 requirements (similar to Alternative 2A), and  33 

Alternative 4 Operational Scenario H4 (Alternative 4 H4) includes both enhanced spring outflow 34 
requirements and Fall X2 requirements.  35 

A description of the changes in Delta outflow, reservoir storage, Delta exports, and SWP and CVP 36 
deliveries is provided below for each scenario. The results for Alternative 4 scenarios include sea 37 
level rise and climate change that would occur at late long-term [LLT] around Year 2060. As 38 
described in Section 5.3.1 Methods of Analysis, sea level rise and climate change affect SWP and CVP 39 
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operations and require additional water to be released from SWP and CVP reservoirs to meet Delta 1 
water quality requirements. 2 

Model simulation results for Alternative 4 (all scenarios) are summarized in Tables 5-7 through 5-9. 3 

Summary of Water Supply Operations under Alternative 4 4 

Change in Delta Outflow 5 

Changes in average annual Delta outflow under Alternative 4 (all scenarios) as compared to the No 6 
Action Alternative and Existing Conditions are shown in Figures 5-3 through 5-5 and Tables 5-7 7 
through 5-9.  8 

Late-fall and winter outflows remain similar or show minor reductions in all four Alternative 4 9 
scenarios compared to No Action Alternative. In the spring months, outflow would decrease under 10 
scenarios H1 and H3 as compared to No Action Alternative, while the enhanced spring outflow 11 
requirement under scenarios H2 and H4 would result in increased or similar outflow compared to 12 
No Action Alternative. SWP and CVP exports in summer months would increase and result in lower 13 
outflow under all four scenarios compared to No Action Alternative. In the fall months, outflow 14 
would be decreased under Alternative 4 H1 and H2 compared to No Action Alternative, while it 15 
would be increasing or remaining similar under scenarios H3 and H4 because of the Fall X2 16 
requirement, in wet and above-normal years. All four scenarios would show increased or similar 17 
outflow in September and October months of all year types because of OMR flow requirements and 18 
export reductions. 19 

Long-term average and wet year peak outflows would increase in winter months with a 20 
corresponding decrease in spring months because of the shift in system inflows caused by climate 21 
change and increased Delta exports as compared to Existing Conditions. In other year types, 22 
scenarios H1 and H3 would result in lower or similar outflow in the spring months, while scenarios 23 
H2 and H4 would result in higher or similar outflow, because of the enhanced spring outflow 24 
requirements. In summer and fall months, all four scenarios would result in similar or higher 25 
outflow because of changes in export patterns and OMR flow requirements and export reductions in 26 
fall months, and also because of the Fall X2 requirements in scenarios H3 and H4 in wet and above 27 
normal years. The incremental changes in Delta outflow between Alternative 4 (all scenarios) and 28 
Existing Conditions would be a function of both the facility and operations assumptions of 29 
Alternative 4 scenarios (including north Delta intakes capacity of 9,000 cfs, less negative OMR flow 30 
requirements, enhanced spring outflow and/or Fall X2 requirements) and the reduction in water 31 
supply availability due to increased north of Delta urban demands, sea level rise and climate change. 32 

Based on results from all four possible outcomes of the Alternative 4, Delta outflow under 33 
Alternative 4 (all scenarios) would likely decrease or remain similar compared to the conditions 34 
without the project. 35 

Results for changes in Delta Outflow are presented in more detail in Appendix 5A, BDCP EIR/S 36 
Modeling. 37 

Change in SWP and CVP Reservoir Storage 38 

Changes in May and September reservoir storage under Alternative 4 (all scenarios) as compared to 39 
the No Action Alternative and Existing Conditions are shown in Figures 5-6 through 5-12 and Tables 40 



 Water Supply 
 

 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

5-7 
2015 

ICF 00139.14 

 

5-7 through 5-9 for Trinity Lake, Shasta Lake, Lake Oroville, and Folsom Lake. SWP and CVP San Luis 1 
Reservoir storages are presented in figures 5-13 through 5-16 for completeness. Results for changes 2 
in SWP and CVP reservoir storages are presented in more detail in Appendix 5A, BDCP EIR/S 3 
Modeling. 4 

Trinity Lake  5 

Under Alternative 4 scenarios, average annual end of September Trinity Lake storage as compared 6 
to No Action Alternative would range from a decrease of 24 TAF (2%) in about 70% of the years 7 
under H3 scenario to an increase of 23 TAF (2%) in about 75% of the years under H2 scenario, as 8 
shown in Figure 5-6. 9 

Under Alternative 4 scenarios, average annual end of September Trinity Lake storage as compared 10 
to Existing Conditions would range from a decrease of 255 TAF (18%) in almost all of the years 11 
under H3 scenario to a decrease of 207 TAF (15%) in almost all of the years under H2 scenario, as 12 
shown in Figure 5-6. This decrease primarily would occur due to sea level rise, climate change, and 13 
increased north of Delta demands. 14 

A comparison with storages under the No Action Alternative provides an indication of the potential 15 
change due to Alternative 4 and the results show that average annual end of September Trinity Lake 16 
storage could decrease or increase under Alternative 4 as compared to the conditions without the 17 
project. 18 

Shasta Lake  19 

Under Alternative 4 scenarios, average annual end of September Shasta Lake storage as compared to 20 
No Action Alternative would range from a decrease of 60 TAF (3%) in about 75% of the years under 21 
H3 scenario to an increase of 142 TAF (6%) in about 90% of the years under H2 scenario, as shown 22 
in Figure 5-8.  23 

Under Alternative 4 scenarios, average annual end of September Shasta Lake storage as compared to 24 
Existing Conditions would range from a decrease of 541 TAF (20%) about 95% of the years under 25 
H3 scenario to a decrease of 339 TAF (12%) in about 95% of the years under H2 scenario, as shown 26 
in Figure 5-8. This decrease primarily would occur due to sea level rise, climate change, and 27 
increased north of Delta demands. 28 

A comparison with storages under the No Action Alternative provides an indication of the potential 29 
change due to Alternative 4 and the results show that average annual end of September Shasta Lake 30 
storage could decrease or increase under Alternative 4 as compared to the conditions without the 31 
project. 32 

Lake Oroville 33 

Under Alternative 4 scenarios, average annual end of September Lake Oroville storage as compared 34 
to No Action Alternative would range from an increase of 66 TAF (5%) in about 90% of the years 35 
under H3 scenario to an increase of 305 TAF (22%) in almost all of the years under H2 scenario, as 36 
shown in Figure 5-10.  37 

Under Alternative 4 scenarios, average annual end of September Lake Oroville storage as compared 38 
to Existing Conditions would range from a decrease of 580 TAF (28%) in almost all of the years 39 
under H3 scenario to a decrease of 341 TAF (17%) in about 95% of the years under H2 scenario, as 40 
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shown in Figure 5-10. This decrease primarily would occur due to sea level rise, climate change, and 1 
increased north of Delta demands. 2 

A comparison with storages under the No Action Alternative provides an indication of the potential 3 
change due to Alternative 4 and the results show that average annual end of September Lake 4 
Oroville storage would increase under Alternative 4 as compared to the conditions without the 5 
project. 6 

Folsom Lake 7 

Under Alternative 4 scenarios, average annual end of September Folsom Lake storage as compared 8 
to No Action Alternative would range from a decrease of 8 TAF (2%) in about 55% of the years 9 
under H3 scenario to an increase of 43 TAF (11%) in about 90% of the years under H2 scenario, as 10 
shown in Figure 5-12.  11 

Under Alternative 4 scenarios, average annual end of September Folsom Lake storage as compared 12 
to Existing Conditions would range from a decrease of 154 TAF (29%) about 95% of the years under 13 
H3 scenario to a decrease of 103 TAF (20%) in about 90% of the years under H2 scenario, as shown 14 
in Figure 5-12. This decrease primarily would occur due to sea level rise, climate change, and 15 
increased north of Delta demands. 16 

A comparison with storages under the No Action Alternative provides an indication of the potential 17 
change due to Alternative 4 and the results show that average annual end of September Folsom Lake 18 
storage could decrease or increase under Alternative 4 as compared to the conditions without the 19 
project. 20 

San Luis Reservoir 21 

Under Alternative 4 scenarios, average annual end of September San Luis Reservoir storage as 22 
compared to No Action Alternative would range from a decrease of 198 TAF (40%) and a decrease 23 
in all of the years under H4 scenario to an increase of 71 TAF (14%) and a decrease in storage in 24 
about 60% of the years under H1 scenario, as shown in Tables 5-7 through 5-9 and Appendix 5A-C, 25 
CALSIM II and DSM2 Modeling Results.  26 

Under Alternative 4 scenarios, average annual end of September San Luis Reservoir storage as 27 
compared to Existing Conditions would range from a decrease of 388 TAF (29%) and a decrease in 28 
all of the years under H4 scenario to a decrease of 119 TAF (17%) and a decrease in about 90% of 29 
the years under H1 scenario, as shown in Tables 5-4 through 5-6 and Appendix 5A-C, CALSIM II and 30 
DSM2 Modeling Results. This decrease primarily would occur due to sea level rise, climate change, 31 
and increased north of Delta demands. 32 

A comparison with storages under the No Action Alternative provides an indication of the potential 33 
change due to Alternative 4 and the results show that average annual end of September San Luis 34 
Reservoir storage would increase under Alternative 4 as compared to the conditions without the 35 
project. 36 

Change in Delta Exports 37 

Changes in average annual Delta exports under Alternative 4 scenarios as compared to the No 38 
Action Alternative and Existing Conditions are shown in Figures 5-17 through 5-20 and Tables 5-7 39 
through 5-9.  40 
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The addition of the north Delta intakes and changes to Delta regulatory requirements under 1 
Alternative 4 scenarios change SWP and CVP Delta exports as compared to Delta exports under 2 
Existing Conditions and the No Action Alternative.  3 

Delta exports would either remain similar or increase under Alternative 4 scenarios as compared to 4 
exports under No Action Alternative depending on the implementation of Fall X2 and/or enhanced 5 
spring outflow requirement. The increase in exports is mainly because of the additional capability to 6 
divert water at the north Delta intakes during winter and spring months.  7 

Total long-term average annual Delta exports under Alternative 4 scenarios would decrease as 8 
compared to exports under Existing Conditions reflecting changes in operations due to less negative 9 
OMR flows, implementation of Fall X2 and/or enhanced spring outflow under Alternative 4 10 
scenarios, and sea level rise and climate change.  11 

The incremental change in Delta exports under Alternative 4 scenarios as compared to No Action 12 
Alternative would be caused by the facility and operations assumptions of Alternative 4 scenarios 13 
(such as north Delta intakes capacity of 9,000 cfs, Head of Old River Barrier operations and less 14 
negative OMR flows, enhanced spring outflow and Fall X2) only. Delta exports would either remain 15 
similar or increase under Alternative 4 scenarios as compared to the conditions without the project. 16 

Change in SWP and CVP Deliveries 17 

Impact WS-1: Changes in SWP/CVP Water Deliveries during Construction  18 

NEPA Effects: During construction of water conveyance facilities associated with Alternative 4, 19 
operation of existing SWP and CVP water conveyance would continue. Construction would not affect 20 
the timing or amount of water exported from the Delta through SWP and CVP facilities.  21 

CEQA Conclusion: Constructing Alternative 4 water conveyance facilities would not impact 22 
operation of existing SWP or CVP facilities.  23 

Impact WS-2: Change in SWP and CVP Deliveries 24 

The addition of the north Delta intakes and changes to Delta regulatory requirements under all four 25 
Alternative 4 scenarios provide operational flexibility compared to deliveries under Existing 26 
Conditions and the No Action Alternative. 27 

Results for SWP and CVP deliveries are presented in more detail in Appendix 5A, BDCP EIR/S 28 
Modeling. 29 

Total CVP Deliveries 30 

Under Alternative 4 scenarios, the change in average annual total CVP deliveries as compared to No 31 
Action Alternative, would range from an increase of 83 TAF (2%) under H4 scenario to 251 TAF 32 
(6%) under H1 scenario. Under the four Alternative 4 scenarios, the change in average annual total 33 
south of Delta CVP deliveries as compared to No Action Alternative, would range from an increase of 34 
73 TAF (4%) under H4 scenario to 221 TAF (11%) under H1 scenario. 35 

Under Alternative 4 scenarios, the change in average annual total CVP deliveries as compared to 36 
Existing Conditions, would range from a decrease of 90 TAF (2%) under H4 scenario to an increase 37 
of 79 TAF (2%) under H1 scenario. Under Alternative 4 scenarios, the change in average annual total 38 
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south of Delta CVP deliveries as compared to Existing Conditions, would range from a decrease of 59 1 
TAF (3%) under H1 scenario to 207 TAF (9%) under H4 scenario. 2 

Deliveries compared to No Action Alternative are an indication of the potential change due to 3 
Alternative 4 scenarios in the absence of the effects of increased north of delta demands and sea 4 
level rise and climate change and the results show that under Alternative 4 scenarios average annual 5 
total CVP deliveries would increase by up to 251 TAF (6%) and average annual total south of Delta 6 
CVP deliveries would increase by up to 221 TAF (11%) as compared to No Action Alternative. 7 
Therefore, average annual total CVP deliveries and average annual total CVP south of Delta 8 
deliveries would increase under Alternative 4 scenarios as compared to the conditions without the 9 
project. 10 

CVP North of Delta Agricultural Deliveries 11 

Under Alternative 4 scenarios, the change in average annual CVP north of Delta agricultural 12 
deliveries as compared to No Action Alternative, would range from an increase of 1 TAF (1%) under 13 
H4 scenario to 19 TAF (12%) under H1 scenario. Compared to No Action Alternative, the scenarios 14 
H1 and H2 would exhibit similar or increased CVP north of Delta agricultural deliveries in most 15 
years, including about 10% of dry years, while scenarios H3 and H4 would exhibit in similar 16 
deliveries in most years, as shown in Figure 5-30. 17 

Under Alternative 4 scenarios, the change in average annual CVP north of Delta agricultural 18 
deliveries as compared to Existing Conditions, would range from a decrease of 54 TAF (23%) under 19 
H1 scenario to 72 TAF (31%) under H4 scenario. Compared to Existing Conditions, all four 20 
Alternative 4 scenarios exhibit lower CVP north of Delta agricultural deliveries in about 80% years, 21 
as shown in Figure 5-30. However, this decrease primarily would occur due to sea level rise and 22 
climate change, and increased north of Delta demands. 23 

Deliveries compared to No Action Alternative are an indication of the potential change due to 24 
Alternative 4 scenarios in the absence of the effects of increased north of delta demands and sea 25 
level rise and climate change and the results show that average annual CVP north of Delta 26 
agricultural deliveries as compared to No Action Alternative would increase by up to 19 TAF (12%) 27 
under Alternative 4 scenarios. Therefore, average annual CVP north of Delta agricultural deliveries 28 
would increase under Alternative 4 scenarios as compared to the conditions without the project. 29 

CVP South of Delta Agricultural Deliveries 30 

Under Alternative 4 scenarios, the change in average annual CVP south of Delta agricultural 31 
deliveries as compared to No Action Alternative, would range from an increase of 69 TAF (9%) 32 
under H4 scenario to 213 TAF (29%) under H1 scenario. Compared to No Action Alternative, the 33 
Scenarios H1 and H2 would exhibit increased CVP south of Delta agricultural deliveries in most 34 
years, while scenarios H3 and H4 would exhibit increased deliveries in about 50% years and similar 35 
deliveries in remaining years, as shown in Figure 5-31. 36 

Under Alternative 4 scenarios, the change in average annual CVP south of Delta agricultural 37 
deliveries as compared to Existing Conditions, would range from a decrease of 27 TAF (3%) under 38 
H1 scenario to 171 TAF (18%) under H4 scenario. Compared to Existing Conditions, the scenarios 39 
H1 and H2 would exhibit increased CVP south of Delta agricultural deliveries in about 50% years, 40 
while lower deliveries in the remaining years. The scenarios H3 and H4 exhibit similar deliveries in 41 
about 30% years, and lower deliveries in the remaining years, as shown in Figure 5-31. However, 42 



 Water Supply 
 

 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

5-11 
2015 

ICF 00139.14 

 

this decrease primarily would occur due to sea level rise and climate change, and increased north of 1 
Delta demands. 2 

Deliveries compared to No Action Alternative are an indication of the potential change due to 3 
Alternative 4 scenarios in the absence of the effects of increased north of delta demands and sea 4 
level rise and climate change and the results show that average annual CVP south of Delta 5 
agricultural deliveries as compared to No Action Alternative would increase by up to 213 TAF (29%) 6 
under Alternative 4 scenarios. Therefore, average annual CVP south of Delta agricultural deliveries 7 
would increase under Alternative 4 scenarios as compared to the conditions without the project. 8 

CVP Settlement and Exchange Contract Deliveries 9 

There would be negligible change to CVP Settlement Contract deliveries during dry and critical years 10 
under all four Alternative 4 scenarios as compared to deliveries under the No Action Alternative, 11 
with scenarios H1 and H3 showing no change (or less than 1% change) and with scenarios H2 and 12 
H4 showing about 23 TAF (1%) increase. 13 

Under Alternative 4 scenarios, the change in CVP Settlement Contract deliveries during dry and 14 
critical years as compared to Existing Conditions, would range from a decrease of 29 TAF (2%) 15 
under H4 scenario to 59 TAF (3%) under H3 scenario. This is due to Shasta Lake storage declining to 16 
dead pool more frequently, as described previously, under increased north-of Delta demands and 17 
climate change and sea level rise conditions. As described in the methods section, model results and 18 
potential changes under these extreme reservoir storage conditions may not be representative of 19 
actual future conditions because changes in assumed operations may be implemented to avoid these 20 
conditions.  21 

There would be no changes in deliveries to CVP Exchange Contractors under Alternative 4 scenarios.  22 

Deliveries compared to No Action Alternative are an indication of the potential change due to 23 
Alternative 4 scenarios in the absence of the effects of increased north of delta demands and sea 24 
level rise and climate change and the results show that CVP Settlement Contract and CVP Exchange 25 
Contractors deliveries during dry and critical years would remain similar (or less than 1% change) 26 
or increase by up to 23 TAF (1%) under Alternative 4 scenarios as compared to the deliveries under 27 
the No Action Alternative. Therefore, CVP Settlement Contract and CVP Exchange Contractors 28 
deliveries during dry and critical years under Alternative 4 scenarios would be similar to the 29 
deliveries under the conditions without the project. 30 

CVP North of Delta Municipal and Industrial Deliveries 31 

Under Alternative 4 scenarios, the change in average CVP north of Delta M&I deliveries as compared 32 
to No Action Alternative, would range from an increase of 1 TAF (or less than 1% change) under H3 33 
and H4 scenarios to 7 TAF (2%) under H1 scenario. Compared to No Action Alternative, the 34 
scenarios H1, H2, H3 and H4 would exhibit similar deliveries in all years, as shown in Figure 5-32. 35 

Under Alternative 4 scenarios, the change in average annual CVP north of Delta M&I deliveries as 36 
compared to Existing Conditions, would range from an increase of 172 TAF (82%) under H3 ad H4 37 
scenarios to 178 TAF (85%) under H1 scenario. Compared to Existing Conditions, the 4 scenarios 38 
H1, H2, H3 and H4 would exhibit higher deliveries in all years, as shown in Figure 5-32. However, 39 
this increase primarily would occur because there would be an increase in north of Delta M&I water 40 
rights demands under Alternative 4 scenarios and No Action Alternative as compared to demands 41 
under Existing Conditions. 42 
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Deliveries compared to No Action Alternative are an indication of the potential change due to 1 
Alternative 4 scenarios in the absence of the effects of increased north of delta demands and sea 2 
level rise and climate change and the results show that average annual CVP north of Delta M&I 3 
deliveries would remain similar or increase by up to 7 TAF (2%) under Alternative 4 scenarios as 4 
compared to the deliveries under the No Action Alternative. Therefore, average annual CVP north of 5 
Delta M&I deliveries would increase under Alternative 4 scenarios as compared to the conditions 6 
without the project. 7 

CVP South of Delta Municipal and Industrial Deliveries 8 

Under Alternative 4 scenarios, the change in average CVP south of Delta M&I deliveries as compared 9 
to No Action Alternative, would range from an increase of 4 TAF (4%) under H3 and H4 scenarios to 10 
9 TAF (9%) under H1 and H2 scenarios. Compared to No Action Alternative, the Scenarios H1 and 11 
H2 exhibit increased deliveries in about 60% of the years, while scenarios H3 and H4 would exhibit 12 
increased deliveries in about 20% of the wetter years, and all scenarios exhibit similar deliveries in 13 
the remaining years, as shown in Figure 5-33. 14 

Under Alternative 4 scenarios, the change in average annual CVP south of Delta M&I deliveries as 15 
compared to Existing Conditions, would range from a decrease of 4 TAF (3%) under H1 and H2 16 
scenarios to 9 TAF (7%) under H4 scenario. Compared to Existing Conditions, the scenarios H1, H2, 17 
H3 and H4 would exhibit higher or similar deliveries in about 60% of the years and lower deliveries 18 
in the remaining, as shown in Figure 5-33. However, this decrease primarily would occur due to sea 19 
level rise and climate change, and increased north of Delta demands. 20 

Deliveries compared to No Action Alternative are an indication of the potential change due to 21 
Alternative 4 scenarios in the absence of the effects of increased north of delta demands and sea 22 
level rise and climate change and the results show that average annual CVP south of Delta M&I 23 
deliveries would remain similar or increase by up to 9 TAF (9%) under Alternative 4 scenarios as 24 
compared to the deliveries under the No Action Alternative. Therefore, average annual CVP south of 25 
Delta M&I deliveries would increase under Alternative 4 scenarios as compared to the conditions 26 
without the project. 27 

Total SWP Deliveries 28 

Under Alternative 4 scenarios, the change in average annual total SWP deliveries as compared to No 29 
Action Alternative, would range from a decrease of 91 TAF (3%) under H4 scenario to an increase of 30 
582 TAF (17%) under H1 scenario. Under Alternative 4 scenarios, the change in average annual 31 
total south of the Delta SWP deliveries, including Table A (including Article 56) plus Article 21 32 
deliveries, as compared to No Action Alternative, would range from a decrease of 94 TAF (4%) 33 
under H4 scenario to an increase of 566 TAF (24%) under H1 scenario. Compared to No Action 34 
Alternative, the scenarios H1 and H3 exhibit increased deliveries in about 70% of the years and 35 
similar deliveries in remaining years, while scenarios H2 and H4 would exhibit increased deliveries 36 
in about 30% of the wetter years. Scenario H2 exhibits similar deliveries and scenario H4 exhibits 37 
lower deliveries in the remaining years, as shown in Figure 5-34. 38 

Under Alternative 4 scenarios, the change in average annual total SWP deliveries as compared to 39 
Existing Conditions, would range from a decrease of 485 TAF (13%) under H4 scenario to an 40 
increase of 187 TAF (5%) under H1 scenario. Under Alternative 4 scenarios, the change in average 41 
annual total south of the Delta SWP deliveries, including Table A (including Article 56) plus Article 42 
21 deliveries, as compared to Existing Conditions, would range from a decrease of 464 TAF (17%) 43 
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under H4 scenario to an increase of 196 TAF (7%) under H1 scenario. Compared to Existing 1 
Conditions, the Scenarios H1 and H3 exhibit increased deliveries in about 60% of the years and 2 
lower deliveries in remaining years, while scenarios H2 and H4 would exhibit increased deliveries in 3 
about 20% of the wetter years and lower deliveries in the remaining years, as shown in Figure 5-34. 4 

Deliveries compared to No Action Alternative are an indication of the potential change due to 5 
Alternative 4 scenarios without the effects of sea level rise and climate change and the results show 6 
that under Alternative 4 scenarios average annual total SWP deliveries would decrease by up to 91 7 
TAF (3%) or increase by up to 582 TAF (17%) and average annual total south of Delta SWP 8 
deliveries would decrease by up to 94 TAF (4%) or increase by up to 566 TAF (24%) as compared to 9 
No Action Alternative. Therefore, average annual total SWP deliveries and average annual total SWP 10 
south of Delta deliveries under Alternative 4 scenarios would show a small decrease or an increase 11 
as compared to the conditions without the project. 12 

SWP Table A Deliveries 13 

Under Alternative 4 scenarios, the change in average annual total SWP Table A deliveries with 14 
Article 56 (without Article 21) as compared to No Action Alternative, would range from a decrease 15 
of 175 TAF (7%) under H4 scenario to an increase of 489 TAF (21%) under H1 scenario. Under 16 
Alternative 4 scenarios, the change in average annual total south of the Delta SWP Table A deliveries 17 
with Article 56 (without Article 21), as compared to No Action Alternative, would range from a 18 
decrease of 171 TAF (7%) under H4 scenario to an increase of 475 TAF (21%) under H1 scenario. 19 
Compared to No Action Alternative, the Scenarios H1 and H3 exhibit increased deliveries in about 20 
70% of the years and similar deliveries in remaining years, while scenarios H2 and H4 would exhibit 21 
increased deliveries in about 20% of the wetter years. In the remaining years, scenario H3 exhibits 22 
similar deliveries and scenario H4 exhibits lower deliveries, as shown in Figure 5-35. 23 

Under Alternative 4 scenarios, the change in average annual total SWP Table A deliveries with 24 
Article 56 (without Article 21) as compared to Existing Conditions, would range from a decrease of 25 
438 TAF (17%) under H4 scenario to an increase of 226 TAF (9%) under H1 scenario. Under 26 
Alternative 4 scenarios, the change in average annual total south of the Delta SWP Table A deliveries 27 
with Article 56 (without Article 21), as compared to Existing Conditions, would range from a 28 
decrease of 446 TAF (17%) under H4 scenario to an increase of 201 TAF (8%) under H1 scenario. 29 
Compared to Existing Conditions, the Scenarios H1 and H3 exhibit increased deliveries in about 60% 30 
of the years and lower deliveries in remaining years, while scenarios H2 and H4 would exhibit 31 
increased deliveries in about 20% of the wetter years and lower deliveries in the remaining years, as 32 
shown in Figure 5-35. 33 

Deliveries under the No Action Alternative are an indication of the potential change due to 34 
Alternative 4 scenarios in the absence of the effects of increased north of delta demands and sea 35 
level rise and climate change and the results show that under Alternative 4 scenarios average annual 36 
total SWP Table A deliveries with Article 56 (without Article 21) would decrease by up to 175 TAF 37 
(7%) or increase by up to 489 TAF (21%) and average annual total south of Delta SWP Table A 38 
deliveries with Article 56 (without Article 21) would decrease by up to 171 TAF (7%) or increase by 39 
up to 475 TAF (21%) as compared to No Action Alternative. Therefore, average annual total SWP 40 
Table A deliveries with Article 56 (without Article 21) and average annual total SWP south of Delta 41 
Table A deliveries with Article 56 (without Article 21) would show a small decrease or an increase 42 
under Alternative 4 scenarios as compared to the conditions without the project. 43 
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SWP Article 21 Deliveries 1 

Under Alternative 4 scenarios, the change in average annual total SWP Article 21 deliveries as 2 
compared to No Action Alternative, would range from an increase of 60 TAF (126%) under H3 3 
scenario to 91 TAF (192%) under H1 and H2 scenarios. Compared to No Action Alternative, the 4 
Scenarios H1, H2 H3 and H4 exhibit increased deliveries in about same number of years as in No 5 
Action Alternative, although increased SWP Article 21 deliveries are observed in about all 40% of 6 
the years where Article 21 deliveries are made (Figure 5-36). 7 

Under Alternative 4 scenarios, the change in average annual total SWP Article 21 deliveries as 8 
compared to Existing Conditions, would range from a decrease of 20 TAF (13%) under H1 and H2 9 
scenarios to 51 TAF (32%) under H3 scenario. Compared to Existing Conditions, the Scenarios H1, 10 
H2, H3, and H4 exhibit similar or decreased deliveries in about same number of years as in Existing 11 
Conditions, as shown in Figure 5-36. 12 

Deliveries compared to No Action Alternative are an indication of the potential change due to 13 
Alternative 4 scenarios in the absence of the effects of increased north of delta demands and sea 14 
level rise and climate change and the results show that average annual Article 21 deliveries would 15 
increase by up to 91 TAF (192%) under Alternative 4 scenarios as compared to the deliveries under 16 
the No Action Alternative. Therefore, average annual Article 21 deliveries would increase under 17 
Alternative 4 scenarios as compared to the conditions without the project. 18 

SWP Feather River Service Area 19 

Under Alternative 4 scenarios, the change in average annual total SWP Feather River Service Area 20 
deliveries during dry and critical years as compared to No Action Alternative, would range from an 21 
increase of 5 TAF (1%) under H1 and H3 scenarios to 17 TAF (2%) under H4 scenario.  22 

Under Alternative 4 scenarios, the change in average annual total SWP Feather River Service Area 23 
deliveries during dry and critical years as compared to Existing Conditions, would range from a 24 
decrease of 38 TAF (4%) under H4 scenario to 50 TAF (6%) under H1 and H3 scenarios. The 25 
primary cause of this reduction would be change in SWP operations due to sea level rise and climate 26 
change. 27 

Deliveries compared to No Action Alternative are an indication of the potential change due to 28 
Alternative 4 scenarios in the absence of the effects of increased north of delta demands and sea 29 
level rise and climate change and the results show that average annual SWP Feather River Service 30 
Area deliveries would increase by up to 17 TAF (2%) under Alternative 4 scenarios as compared to 31 
the deliveries under No Action Alternative. Therefore, average annual SWP Feather River Service 32 
Area deliveries would increase under Alternative 4 scenarios as compared to the conditions without 33 
the project. 34 

NEPA Effects: SWP and CVP deliveries under Alternative 4 as compared to deliveries under No 35 
Action Alternative would increase. Indirect effects of changes in water deliveries in addition to 36 
potential effects on urban areas caused by changes in SWP and CVP water supply deliveries, are 37 
addressed in Chapter 30, Growth Inducement and Other Indirect Effects, and other chapters 38 
addressing specific resources. 39 

CEQA Conclusion: SWP and CVP deliveries under Alternative 4 would decline as compared to 40 
deliveries under Existing Conditions. The primary cause of the reduction is increased north of Delta 41 
water demands that would occur under No Action Alternative and Alternative 4 and changes in SWP 42 
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and CVP operations due to sea level rise and climate change. As shown above in the NEPA analysis, 1 
SWP and CVP deliveries would generally increase under Alternative 4 as compared to deliveries 2 
under conditions in 2060 without Alternative 4 if sea level rise and climate change conditions are 3 
considered the same under both scenarios. SWP and CVP deliveries under Alternative 4 would 4 
generally increase as compared to deliveries under Existing Conditions without the effects of 5 
increased north of Delta water demands, sea level rise, and climate change. Some reductions in the 6 
SWP south of Delta deliveries could occur under the Alternative 4 scenarios with enhanced spring 7 
outflow. Indirect effects of changes in water deliveries in addition to potential effects on urban areas 8 
caused by changes in SWP and CVP water supply deliveries are addressed in Chapter 30, Growth 9 
Inducement and Other Indirect Effects, and other chapters addressing specific resources. 10 

Impact WS-3: Effects of Water Transfers on Water Supply 11 

Alternative 4 increases project water supply allocations as compared to the No Action Alternative, 12 
and consequently will decrease cross-Delta water transfer demand compared to that alternative. 13 
The four scenarios under Alternative 4 would change the combined SWP Table A and CVP south-of-14 
Delta agricultural water supply allocations as compared to existing conditions, and the frequency of 15 
years in which cross-Delta transfers are assumed to be triggered would change as well, assuming an 16 
estimated cross-Delta transfer supply of 600,000 acre-feet in any one year.  17 

For Scenario H1 compared to existing conditions, the frequency of years in which cross-Delta 18 
transfers would decrease from 52% to 49%, and the average annual volume of those transfers 19 
would increase from 146,000 acre-feet to 187,000 acre-feet. For Scenario H1 compared to the No 20 
Action Alternative, the frequency of years in which cross-Delta transfers would decrease from 68% 21 
to 49%, the average annual volume of those transfers would decrease from 280,000 acre-feet to 22 
187,000 acre-feet.  23 

For Scenario H2 compared to existing conditions, the frequency of years in which cross-Delta 24 
transfers would increase from 52% to 55%, and the average annual volume of those transfers would 25 
increase from 146,000 acre-feet to 212,000 acre-feet. For Scenario H2 compared to the No Action 26 
Alternative, the frequency of years in which cross-Delta transfers would decrease from 68% to 55%, 27 
the average annual volume of those transfers would decrease from 280,000 acre-feet to 212,000 28 
acre-feet. 29 

For Scenario H3 compared to existing conditions, the frequency of years in which cross-Delta 30 
transfers would increase from 52% to 57%, and the average annual volume of those transfers would 31 
increase from 146,000 acre-feet to 227,000 acre-feet. For Scenario H3 compared to the No Action 32 
Alternative, the frequency of years in which cross-Delta transfers would decrease from 68% to 57%, 33 
the average annual volume of those transfers would decrease from 280,000 acre-feet to 227,000 34 
acre-feet. 35 

For Scenario H4 compared to existing conditions, the frequency of years in which cross-Delta 36 
transfers would increase from 52% to 66%, and the average annual volume of those transfers would 37 
increase from 146,000 acre-feet to 279,000 acre-feet. For Scenario H4 compared to the No Action 38 
Alternative, the frequency of years in which cross-Delta transfers would decrease from 68% to 66%, 39 
the average annual volume of those transfers would decrease from 280,000 acre-feet to 279,000 40 
acre-feet. 41 

Alternative 4 provides a separate cross-Delta facility with additional capacity to move transfer water 42 
from areas upstream of the Delta to export service areas and provides a longer transfer window 43 
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than allowed under current regulatory constraints. In addition, the facility provides conveyance that 1 
would not be restricted by Delta reverse flow concerns or south Delta water level concerns. As a 2 
result of avoiding those restrictions, transfer water could be moved at any time of the year that 3 
capacity exists in the combined cross-Delta channels, the new cross-Delta facility, and the export 4 
pumps, depending on operational and regulatory constraints, including BDCP permit terms as 5 
discussed in Alternative 1A.  6 

NEPA Effects: Alternative 4 would decrease water transfer demand compared to existing conditions. 7 
Alternative 4 would increase conveyance capacity, enabling additional cross-Delta water transfers 8 
that could lead to increases in Delta exports when compared to No Action Alternative. Prior to 9 
approval, each transfer must go through NEPA review and be evaluated by the export facility agency, 10 
and may also be subject to CEQA review and/or SWRCB process. Indirect effects of changes in Delta 11 
exports or water deliveries are addressed in Chapter 30, Growth Inducement, and other chapters 12 
addressing specific resources. 13 

CEQA Conclusion: Alternative 4 would increase water transfer demand compared to existing 14 
conditions. Alternative 4 would increase conveyance capacity, enabling additional cross-Delta water 15 
transfers that could lead to increases in Delta exports when compared to existing conditions. Prior 16 
to approval, each transfer must go through the CEQA and/or SWRCB process and be evaluated by 17 
the export facility agency, and may also be subject to NEPA review. Indirect effects of changes in 18 
Delta exports or water deliveries are addressed in Chapter 30, Growth Inducement, and other 19 
chapters addressing specific resources. 20 

5.3.3.10 Alternative 5—Dual Conveyance with Pipeline/Tunnel and 21 

Intake 1 (3,000 cfs; Operational Scenario C) 22 

Change in SWP and CVP Reservoir Storage 23 

San Luis Reservoir 24 

Average annual end of September San Luis Reservoir storage would decrease by 23 TAF (5%) 25 
compared to the No Action Alternative and exhibit a decrease in 90 % of the years, as shown in 26 
Tables 5-7 through 5-9 and Appendix 5A-C, CALSIM II and DSM2 Modeling Results.  27 

Average annual end of September San Luis Reservoir storage would decrease by 213 TAF (31%) 28 
compared to Existing Conditions and exhibit a decrease in all of the years, as shown in Tables 5-4 29 
through 5-6 and Appendix 5A-C, CALSIM II and DSM2 Modeling Results. This decrease primarily 30 
would occur due to Alternative 5 and due to sea level rise, climate change, and increased north of 31 
Delta demands. 32 

A comparison with storages under the No Action Alternative provides an indication of the potential 33 
change due to Alternative 5 and the results show that average annual end of September San Luis 34 
Reservoir storage would decrease under Alternative 5 as compared to the conditions without the 35 
project. 36 
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5.3.3.11 Alternative 6A—Isolated Conveyance with Pipeline/Tunnel and 1 

Intakes 1–5 (15,000 cfs; Operational Scenario D) 2 

Change in SWP and CVP Reservoir Storage 3 

San Luis Reservoir 4 

Average annual end of September San Luis Reservoir storage would decrease by 193 TAF (39%) 5 
compared to the No Action Alternative and exhibit a decrease in all of the years, as shown in Tables 6 
5-7 through 5-9 and Appendix 5A-C, CALSIM II and DSM2 Modeling Results.  7 

Average annual end of September San Luis Reservoir storage would decrease by 383 TAF (56%) 8 
compared to Existing Conditions and exhibit a decrease in all of the years, as shown in Tables 5-4 9 
through 5-6 and Appendix 5A-C, CALSIM II and DSM2 Modeling Results. This decrease primarily 10 
would occur due to Alternative 6A and due to sea level rise, climate change, and increased north of 11 
Delta demands. 12 

A comparison with storages under the No Action Alternative provides an indication of the potential 13 
change due to Alternative 6A and the results show that average annual end of September San Luis 14 
Reservoir storage would decrease under Alternative 6A as compared to the conditions without the 15 
project. 16 

5.3.3.14 Alternative 7—Dual Conveyance with Pipeline/Tunnel, Intakes 2, 17 

3, and 5, and Enhanced Aquatic Conservation (9,000 cfs; 18 

Operational Scenario E) 19 

Change in SWP and CVP Reservoir Storage 20 

San Luis Reservoir 21 

Average annual end of September San Luis Reservoir storage would decrease by 179 TAF (36%) 22 
compared to the No Action Alternative and exhibit a decrease in all of the years, as shown in Tables 23 
5-7 through 5-9 and Appendix 5A-C, CALSIM II and DSM2 Modeling Results.  24 

Average annual end of September San Luis Reservoir storage would decrease by 369 TAF (54%) 25 
compared to Existing Conditions and exhibit a decrease in all of the years, as shown in Tables 5-4 26 
through 5-6 and Appendix 5A-C, CALSIM II and DSM2 Modeling Results. This decrease primarily 27 
would occur due to Alternative 7 and due to sea level rise, climate change, and increased north of 28 
Delta demands. 29 

A comparison with storages under the No Action Alternative provides an indication of the potential 30 
change due to Alternative 7 and the results show that average annual end of September San Luis 31 
Reservoir storage would decrease under Alternative 7 as compared to the conditions without the 32 
project. 33 
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5.3.3.15 Alternative 8—Dual Conveyance with Pipeline/Tunnel, Intakes 2, 1 

3, and 5, and Increased Delta Outflow (9,000 cfs; Operational 2 

Scenario F) 3 

Change in SWP and CVP Reservoir Storage 4 

San Luis Reservoir 5 

Average annual end of September San Luis Reservoir storage would decrease by 329 TAF (66%) 6 
compared to the No Action Alternative and exhibit a decrease in all of the years, as shown in Tables 7 
5-7 through 5-9 and Appendix 5A-C, CALSIM II and DSM2 Modeling Results.  8 

Average annual end of September San Luis Reservoir storage would decrease by 519 TAF (76%) 9 
compared to Existing Conditions and exhibit a decrease in all of the years, as shown in Tables 5-4 10 
through 5-6 and Appendix 5A-C, CALSIM II and DSM2 Modeling Results. This decrease primarily 11 
would occur due to Alternative 8 and due to sea level rise, climate change, and increased north of 12 
Delta demands. 13 

A comparison with storages under the No Action Alternative provides an indication of the potential 14 
change due to Alternative 8 and the results show that average annual end of September San Luis 15 
Reservoir storage would decrease under Alternative 8 as compared to the conditions without the 16 
project. 17 

5.3.3.16 Alternative 9—Through Delta/Separate Corridors (15,000 cfs; 18 

Operational Scenario G) 19 

Change in SWP and CVP Reservoir Storage 20 

San Luis Reservoir 21 

Average annual end of September San Luis Reservoir storage would decrease by 51 TAF (10%) 22 
compared to the No Action Alternative and exhibit a decrease in 90 % of the years, as shown in 23 
Tables 5-7 through 5-9 and Appendix 5A-C, CALSIM II and DSM2 Modeling Results.  24 

Average annual end of September San Luis Reservoir storage would decrease by 241 TAF (35%) 25 
compared to Existing Conditions and exhibit a decrease in all of the years, as shown in Tables 5-4 26 
through 5-6 and Appendix 5A-C, CALSIM II and DSM2 Modeling Results. This decrease primarily 27 
would occur due to sea level rise, climate change, and increased north of Delta demands. 28 

A comparison with storages under the No Action Alternative provides an indication of the potential 29 
change due to Alternative 9 and the results show that average annual end of September San Luis 30 
Reservoir storage would decrease under Alternative 9 as compared to the conditions without the 31 
project. 32 

 33 
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Table 5‐4. Water Supply Summary Table 1 

Location Parameter Units 
Existing 
Condition 

No Action Alternative 
(LLT) 

Alternative 1A, 1B, 1C 
(LLT) 

Alternative 2A, 2B, 2C 
(LLT) 

Alternative 3 
(LLT) 

Alternative 5 
(LLT) 

Alternative 6A, 6B, 6C 
(LLT) 

Alternative 7 
(LLT) 

Alternative 8 
(LLT) 

Alternative 9 
(LLT) 

Trinity Lake End of Sep Storage TAF 1,393 1,163 1,125 1,132 1,130 1,143 1,184 1,160 1,183 1,165 

Shasta Lake End of Sep Storage TAF 2,723 2,242 2,284 2,180 2,284 2,189 2,314 2,211 2,284 2,235 

Lake Oroville End of Sep Storage TAF 2,054 1,408 1,762 1,486 1,756 1,537 1,640 1,642 1,537 1,405 

Folsom Lake End of Sep Storage TAF 525 379 400 371 397 363 399 369 373 390 

San Luis Reservoir End of Sep Storage TAF 587 497 630 480 628 474 304 318 168 446 

CVP North‐of‐Delta AG Deliveries Annual (Mar–Feb) TAF 234 161 179 164 178 162 142 136 132 141 

CVP South‐of‐Delta AG Deliveries Annual (Mar–Feb) TAF 967 727 956 830 951 823 573 577 486 705 

CVP North‐of‐Delta M&I Deliveries Annual (Mar–Feb) TAF 210 381 384 382 384 380 385 380 373 376 

CVP South‐of‐Delta M&I Deliveries Annual (Mar–Feb) TAF 118 105 114 109 115 109 90 90 61 105 

CVP Settlement Contractors Deliveries Dry And Critical Annual (Mar–Feb) TAF 1,823 1,770 1,767 1,763 1,766 1,768 1,788 1,759 1,730 1,769 

CVP Exchange Contractors Deliveries Dry And Critical Annual (Mar–Feb) TAF 814 814 814 814 814 814 806 804 805 814 

CVP Level 2 Refuge Deliveries Dry And Critical Annual (Mar–Feb) TAF 397 376 372 366 378 373 329 326 290 381 

Total CVP South‐of‐Delta Deliveries (Including AG, M&I, Exchange & Refuge) Annual (Mar–Feb) TAF 2,233 1,953 2,190 2,058 2,188 2,053 1,764 1,766 1,631 1,934 

Total CVP Deliveries (Including AG, M&I, Settlement, Exchange & Refuge) Annual (Mar–Feb) TAF 4,649 4,477 4,740 4,585 4,735 4,577 4,275 4,256 4,094 4,433 

Total SWP Contractors Deliveries (Including FRSA, Table A, A56 And A21) Annual (Jan–Dec) TAF 3,736 3,342 4,112 3,854 4,027 3,596 2,904 2,920 2,352 3,311 

SWP South‐of‐Delta Contractors Deliveries (Including Table A, A56 And A21) Annual (Jan–Dec) TAF 2,707 2,337 3,088 2,834 3,005 2,583 1,902 1,918 1,430 2,302 

Total SWP Contractors Table A Deliveries (Including A56) Annual (Jan–Dec) TAF 2,629 2,365 2,931 2,764 2,885 2,587 1,887 1,951 1,430 2,349 

SWP Contractors South‐of‐Delta Table A Deliveries (Including A56) Annual (Jan–Dec) TAF 2,576 2,301 2,851 2,687 2,806 2,516 1,833 1,895 1,391 2,281 

SWP Contractors A21 Deliveries Annual (Jan–Dec) TAF 158 47 248 157 210 79 81 35 48 33 

SWP FRSA Deliveries Dry And Critical Annual (Jan–Dec) TAF 899 845 856 857 856 848 862 856 729 847 

Delta Outflow Annual (Oct–Sep) TAF 15,533 16,282 15,210 15,638 15,305 15,933 16,916 16,965 17,727 16,339 

Delta Exports Annual (Oct–Sep) TAF 5,144 4,441 5,456 5,068 5,371 4,786 3,758 3,754 3,098 4,377 

Exports At North Delta Diversion Intakes Annual (Oct–Sep) % 0 0 50 58 35 25 100 62 70 0 

Exports At South Delta Intakes Annual (Oct–Sep) % 100 100 50 42 65 75 0 38 30 100 

Note: “LLT” (Late Long‐Term) Indicates Alternatives That are Simulated with 2060 Climate Change and Sea Level Rise.  

 2 
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Table 5‐5. Water Supply Summary Table 1 

Location Parameter Units 
No Action Alternative 
(LLT) 

Alternative 1A, 1B, 1C 
(LLT) 

Alternative 2A, 2B, 2C 
(LLT) 

Alternative 3 
(LLT) 

Alternative 5 
(LLT) 

Alternative 6A, 6B, 6C 
(LLT) 

Alternative 7 
(LLT) 

Alternative 8 
(LLT) 

Alternative 9 
(LLT) 

Differences from Existing Conditions            

Trinity Lake End of Sep Storage TAF ‐230 ‐269 ‐261 ‐263 ‐250 ‐210 ‐234 ‐211 ‐228 

Shasta Lake End of Sep Storage TAF ‐481 ‐438 ‐542 ‐439 ‐534 ‐409 ‐511 ‐438 ‐488 

Lake Oroville End of Sep Storage TAF ‐646 ‐292 ‐568 ‐298 ‐517 ‐414 ‐412 ‐517 ‐649 

Folsom Lake End of Sep Storage TAF ‐146 ‐125 ‐154 ‐128 ‐162 ‐126 ‐157 ‐152 ‐135 

San Luis Reservoir End of Sep Storage TAF -190 -57 -207 -59 -213 -383 -369 -519 -241 

CVP North‐of‐Delta AG Deliveries Annual (Mar–Feb) TAF ‐73 ‐55 ‐70 ‐56 ‐72 ‐92 ‐97 ‐102 ‐92 

CVP South‐of‐Delta AG Deliveries Annual (Mar–Feb) TAF ‐240 ‐11 ‐137 ‐17 ‐144 ‐395 ‐390 ‐481 ‐262 

CVP North‐of‐Delta M&I Deliveries Annual (Mar–Feb) TAF 171 174 172 174 170 174 170 163 166 

CVP South‐of‐Delta M&I Deliveries Annual (Mar–Feb) TAF ‐13 ‐3 ‐8 ‐3 ‐9 ‐27 ‐28 ‐57 ‐12 

CVP Settlement Contractors Deliveries Dry and Critical Annual (Mar–Feb) TAF ‐52 ‐55 ‐60 ‐57 ‐54 ‐35 ‐64 ‐92 ‐54 

CVP Exchange Contractors Deliveries Dry and Critical Annual (Mar–Feb) TAF 0 0 0 0 0 ‐9 ‐10 ‐9 0 

CVP Level 2 Refuge Deliveries Dry and Critical Annual (Mar–Feb) TAF ‐21 ‐25 ‐31 ‐20 ‐24 ‐68 ‐71 ‐107 ‐16 

Total CVP South‐of‐Delta Deliveries (including AG, M&I, Exchange & Refuge) Annual (Mar–Feb) TAF ‐280 ‐43 ‐175 ‐46 ‐180 ‐469 ‐467 ‐602 ‐300 

Total CVP Deliveries (including AG, M&I, Settlement, Exchange & Refuge) Annual (Mar–Feb) TAF ‐172 90 ‐64 86 ‐72 ‐374 ‐393 ‐556 ‐216 

Total SWP Contractors Deliveries (including FRSA, Table A, A56 and A21) Annual (Jan–Dec) TAF ‐394 376 118 292 ‐139 ‐832 ‐816 ‐1,384 ‐424 

SWP South‐of‐Delta Contractors Deliveries (including Table A, A56 and A21) Annual (Jan–Dec) TAF ‐370 381 127 298 ‐124 ‐806 ‐789 ‐1,277 ‐405 

Total SWP Contractors Table A Deliveries (including A56) Annual (Jan–Dec) TAF ‐264 302 135 256 ‐41 ‐742 ‐677 ‐1,199 ‐280 

SWP Contractors South‐of‐Delta Table A Deliveries (including A56) Annual (Jan–Dec) TAF ‐275 275 111 230 ‐59 ‐743 ‐681 ‐1,185 ‐295 

SWP Contractors A21 Deliveries Annual (Jan–Dec) TAF ‐111 89 ‐2 51 ‐80 ‐77 ‐123 ‐111 ‐125 

SWP FRSA Deliveries Dry and Critical Annual (Jan–Dec) TAF ‐55 ‐44 ‐43 ‐43 ‐51 ‐37 ‐43 ‐171 ‐52 

Delta Outflow Annual (Oct–Sep) TAF 750 ‐323 105 ‐227 401 1,383 1,433 2,195 807 

Delta Exports Annual (Oct–Sep) TAF ‐703 312 ‐76 227 ‐358 ‐1,386 ‐1,389 ‐2,046 ‐766 

Exports at North Delta Diversion Intakes Annual (Oct–Sep) % 0 50 58 35 25 100 62 70 0 

Exports at South Delta Intakes Annual (Oct–Sep) % 0 ‐50 ‐58 ‐35 ‐25 ‐100 ‐62 ‐70 0 

Percent Differences from Existing Conditions 

Trinity Lake End of Sep Storage % ‐17 ‐19 ‐19 ‐19 ‐18 ‐15 ‐17 ‐15 ‐16 

Shasta Lake End of Sep Storage % ‐18 ‐16 ‐20 ‐16 ‐20 ‐15 ‐19 ‐16 ‐18 

Lake Oroville End of Sep Storage % ‐31 ‐14 ‐28 ‐14 ‐25 ‐20 ‐20 ‐25 ‐32 

Folsom Lake End of Sep Storage % ‐28 ‐24 ‐29 ‐24 ‐31 ‐24 ‐30 ‐29 ‐26 

San Luis Reservoir End of Sep Storage % -28 -0.08 -0.30 -0.09 -0.31 -0.56 -0.54 -0.76 -0.35 

CVP North‐of‐Delta AG Deliveries Annual (Mar–Feb) % ‐31 ‐23 ‐30 ‐24 ‐31 ‐39 ‐42 ‐44 ‐40 

CVP South‐of‐Delta AG Deliveries Annual (Mar–Feb) % ‐25 ‐1 ‐14 ‐2 ‐15 ‐41 ‐40 ‐50 ‐27 

CVP North‐of‐Delta M&I Deliveries Annual (Mar–Feb) % 81 83 82 83 81 83 81 77 79 

CVP South‐of‐Delta M&I Deliveries Annual (Mar–Feb) % ‐11 ‐3 ‐7 ‐2 ‐7 ‐23 ‐23 ‐49 ‐10 

CVP Settlement Contractors Deliveries Dry and Critical Annual (Mar–Feb) % ‐3 ‐3 ‐3 ‐3 ‐3 ‐2 ‐4 ‐5 ‐3 

CVP Exchange Contractors Deliveries Dry and Critical Annual (Mar–Feb) % 0 0 0 0 0 ‐1 ‐1 ‐1 0 

CVP Level 2 Refuge Deliveries Dry and Critical Annual (Mar–Feb) % ‐5 ‐6 ‐8 ‐5 ‐6 ‐17 ‐18 ‐27 ‐4 

Total CVP South‐of‐Delta Deliveries (including AG, M&I, Exchange & Refuge) Annual (Mar–Feb) % ‐13 ‐2 ‐8 ‐2 ‐8 ‐21 ‐21 ‐27 ‐13 

Total CVP Deliveries (including AG, M&I, Settlement, Exchange & Refuge) Annual (Mar–Feb) % ‐4 2 ‐1 2 ‐2 ‐8 ‐8 ‐12 ‐5 

Total SWP Contractors Deliveries (including FRSA, Table A, A56 and A21) Annual (Jan–Dec) % ‐11 10 3 8 ‐4 ‐22 ‐22 ‐37 ‐11 

SWP South‐of‐Delta Contractors Deliveries (including Table A, A56 and A21) Annual (Jan–Dec) % ‐14 14 5 11 ‐5 ‐30 ‐29 ‐47 ‐15 

Total SWP Contractors Table A Deliveries (including A56) Annual (Jan–Dec) % ‐10 12 5 10 ‐2 ‐28 ‐26 ‐46 ‐11 

SWP Contractors South‐of‐Delta Table A Deliveries (including A56) Annual (Jan–Dec) % ‐11 11 4 9 ‐2 ‐29 ‐26 ‐46 ‐11 

SWP Contractors A21 Deliveries Annual (Jan–Dec) % ‐70 56 ‐1 32 ‐50 ‐49 ‐78 ‐70 ‐79 

SWP FRSA Deliveries Dry and Critical Annual (Jan–Dec) % ‐6 ‐5 ‐5 ‐5 ‐6 ‐4 ‐5 ‐19 ‐6 

Delta Outflow Annual (Oct–Sep) % 5 ‐2 1 ‐1 3 9 9 14 5 

Delta Exports Annual (Oct–Sep) % ‐14 6 ‐1 4 ‐7 ‐27 ‐27 ‐40 ‐15 

Exports at North Delta Diversion Intakes Annual (Oct–Sep) % ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 

Exports at South Delta Intakes Annual (Oct–Sep) % 0 ‐50 ‐58 ‐35 ‐25 ‐100 ‐62 ‐70 0 

Note: “LLT” (Late Long‐Term) indicates Alternatives that are simulated with 2060 climate change and sea level rise.  

 2 
3 



 Water Supply 
 

 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

5-21 
2015 

ICF 00139.14 

 

Table 5‐6. Water Supply Summary Table 1 

Location Parameter Units 
Alternative 1A,1B,1C 
(LLT) 

Alternative 2A, 2B, 2C 
(LLT) 

Alternative 3 
(LLT) 

Alternative 5 
(LLT) 

Alternative 6A, 6B, 6C 
(LLT) 

Alternative 7 
(LLT) 

Alternative 8 
(LLT) 

Alternative 9 
(LLT) 

Differences from No Action Alternative (LLT)           

Trinity Lake End of Sep Storage TAF ‐38 ‐31 ‐33 ‐20 21 ‐3 20 2 

Shasta Lake End of Sep Storage TAF 43 ‐61 42 ‐53 72 ‐30 43 ‐7 

Lake Oroville End of Sep Storage TAF 354 78 349 130 232 234 130 ‐3 

Folsom Lake End of Sep Storage TAF 21 ‐8 18 ‐16 20 ‐11 ‐6 10 

San Luis Reservoir End of Sep Storage TAF 133 -17 131 -23 -193 -179 -329 -51 

CVP North‐of‐Delta AG Deliveries Annual (Mar–Feb) TAF 18 3 17 1 ‐19 ‐25 ‐29 ‐20 

CVP South‐of‐Delta AG Deliveries Annual (Mar–Feb) TAF 229 103 223 96 ‐155 ‐150 ‐241 ‐22 

CVP North‐of‐Delta M&I Deliveries Annual (Mar–Feb) TAF 3 1 3 ‐1 3 ‐1 ‐9 ‐5 

CVP South‐of‐Delta M&I Deliveries Annual (Mar–Feb) TAF 10 5 10 4 ‐15 ‐15 ‐44 1 

CVP Settlement Contractors Deliveries Dry and Critical Annual (Mar–Feb) TAF ‐3 ‐8 ‐5 ‐2 17 ‐12 ‐40 ‐2 

CVP Exchange Contractors Deliveries Dry and Critical Annual (Mar–Feb) TAF 0 0 0 0 ‐8 ‐10 ‐9 0 

CVP Level 2 Refuge Deliveries Dry and Critical Annual (Mar–Feb) TAF ‐4 ‐10 2 ‐3 ‐47 ‐50 ‐86 5 

Total CVP South‐of‐Delta Deliveries (including AG, M&I, Exchange & Refuge) Annual (Mar–Feb) TAF 237 105 234 100 ‐189 ‐187 ‐323 ‐20 

Total CVP Deliveries (including AG, M&I, Settlement, Exchange & Refuge) Annual (Mar–Feb) TAF 263 108 258 100 ‐202 ‐221 ‐383 ‐44 

Total SWP Contractors Deliveries (including FRSA, Table A, A56 and A21) Annual (Jan–Dec) TAF 770 512 686 255 ‐438 ‐422 ‐990 ‐30 

SWP South‐of‐Delta Contractors Deliveries (including Table A, A56 and A21) Annual (Jan–Dec) TAF 751 497 668 246 ‐436 ‐419 ‐907 ‐35 

Total SWP Contractors Table A Deliveries (including A56) Annual (Jan–Dec) TAF 566 399 519 222 ‐478 ‐414 ‐935 ‐17 

SWP Contractors South‐of‐Delta Table A Deliveries (including A56) Annual (Jan–Dec) TAF 550 386 505 215 ‐468 ‐406 ‐910 ‐20 

SWP Contractors A21 Deliveries Annual (Jan–Dec) TAF 200 110 162 31 34 ‐12 0 ‐14 

SWP FRSA Deliveries Dry and Critical Annual (Jan–Dec) TAF 11 12 12 4 18 12 ‐116 3 

Delta Outflow Annual (Oct–Sep) TAF ‐1,072 ‐645 ‐977 ‐349 633 683 1,445 57 

Delta Exports Annual (Oct–Sep) TAF 1,016 628 930 346 ‐682 ‐686 ‐1,342 ‐63 

Exports at North Delta Diversion Intakes Annual (Oct–Sep) % 50 58 35 25 100 62 70 0 

Exports at South Delta Intakes Annual (Oct–Sep) % ‐50 ‐58 ‐35 ‐25 ‐100 ‐62 ‐70 0 

Percent Differences from No Action Alternative (LLT)           

Trinity Lake End of Sep Storage % ‐3 ‐3 ‐3 ‐2 2 0 2 0 

Shasta Lake End of Sep Storage % 2 ‐3 2 ‐2 3 ‐1 2 0 

Lake Oroville End of Sep Storage % 25 6 25 9 16 17 9 0 

Folsom Lake End of Sep Storage % 5 ‐2 5 ‐4 5 ‐3 ‐2 3 

San Luis Reservoir End of Sep Storage % 0.27 -0.03 0.26 -0.05 -0.39 -0.36 -0.66 -0.10 

CVP North‐of‐Delta AG Deliveries Annual (Mar–Feb) % 11 2 11 1 ‐12 ‐15 ‐18 ‐12 

CVP South‐of‐Delta AG Deliveries Annual (Mar–Feb) % 31 14 31 13 ‐21 ‐21 ‐33 ‐3 

CVP North‐of‐Delta M&I Deliveries Annual (Mar–Feb) % 1 0 1 0 1 0 ‐2 ‐1 

CVP South‐of‐Delta M&I Deliveries Annual (Mar–Feb) % 9 4 10 4 ‐14 ‐14 ‐42 1 

CVP Settlement Contractors Deliveries Dry and Critical Annual (Mar–Feb) % 0 0 0 0 1 ‐1 ‐2 0 

CVP Exchange Contractors Deliveries Dry and Critical Annual (Mar–Feb) % 0 0 0 0 ‐1 ‐1 ‐1 0 

CVP Level 2 Refuge Deliveries Dry and Critical Annual (Mar–Feb) % ‐1 ‐3 0 ‐1 ‐12 ‐13 ‐23 1 

Total CVP South‐of‐Delta Deliveries (including AG, M&I, Exchange & Refuge) Annual (Mar–Feb) % 12 5 12 5 ‐10 ‐10 ‐17 ‐1 

Total CVP Deliveries (including AG, M&I, Settlement, Exchange & Refuge) Annual (Mar–Feb) % 6 2 6 2 ‐5 ‐5 ‐9 ‐1 

Total SWP Contractors Deliveries (including FRSA, Table A, A56 and A21) Annual (Jan–Dec) % 23 15 21 8 ‐13 ‐13 ‐30 ‐1 

SWP South‐of‐Delta Contractors Deliveries (including Table A, A56 and A21) Annual (Jan–Dec) % 32 21 29 11 ‐19 ‐18 ‐39 ‐1 

Total SWP Contractors Table A Deliveries (including A56) Annual (Jan–Dec) % 24 17 22 9 ‐20 ‐17 ‐40 ‐1 

SWP Contractors South‐of‐Delta Table A Deliveries (including A56) Annual (Jan–Dec) % 24 17 22 9 ‐20 ‐18 ‐40 ‐1 

SWP Contractors A21 Deliveries Annual (Jan–Dec) % 423 231 343 66 72 ‐26 0 ‐30 

SWP FRSA Deliveries Dry and Critical Annual (Jan–Dec) % 1 1 1 0 2 1 ‐14 0 

Delta Outflow Annual (Oct–Sep) % ‐7 ‐4 ‐6 ‐2 4 4 9 0 

Delta Exports Annual (Oct–Sep) % 23 14 21 8 ‐15 ‐15 ‐30 ‐1 

Exports at North Delta Diversion Intakes Annual (Oct–Sep) % ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 

Exports at South Delta Intakes Annual (Oct–Sep) % ‐50 ‐58 ‐35 ‐25 ‐100 ‐62 ‐70 0 

Note: “LLT” (Late Long‐Term) indicates Alternatives that are simulated with 2060 climate change and sea level rise. 
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Table 5‐7. Water Supply Summary Table 1 

Location Parameter Units Existing Condition No Action Alternative Alternative 4 H1 (LLT) Alternative 4 H2 (LLT) Alternative 4 H3 (LLT) Alternative 4 H4 (LLT) 

Trinity Lake End of Sep Storage TAF 1,393 1,163 1,165 1,186 1,139 1,160 

Shasta Lake End of Sep Storage TAF 2,723 2,242 2,327 2,384 2,181 2,229 

Lake Oroville End of Sep Storage TAF 2,054 1,408 1,658 1,713 1,474 1,551 

Folsom Lake End of Sep Storage TAF 525 379 394 422 371 380 

San Luis Reservoir End of Sep Storage TAF 687 497 568 386 440 299 

CVP North‐of‐Delta AG Deliveries Annual (Mar–Feb) TAF 234 161 180 178 165 162 

CVP South‐of‐Delta AG Deliveries Annual (Mar–Feb) TAF 967 727 940 915 821 796 

CVP North‐of‐Delta M&I Deliveries Annual (Mar–Feb) TAF 210 381 388 387 382 382 

CVP South‐of‐Delta M&I Deliveries Annual (Mar–Feb) TAF 118 105 114 114 109 109 

CVP Settlement Contractors Deliveries Dry and Critical Annual (Mar–Feb) TAF 1,823 1,770 1,765 1,792 1,763 1,794 

CVP Exchange Contractors Deliveries Dry and Critical Annual (Mar–Feb) TAF 814 814 814 814 814 814 

CVP Level 2 Refuge Deliveries Dry and Critical Annual (Mar–Feb) TAF 397 376 374 377 369 375 

Total CVP South‐of‐Delta Deliveries (including AG, M&I, Exchange & Refuge) Annual (Mar–Feb) TAF 2,233 1,953 2,175 2,150 2,050 2,026 

Total CVP Deliveries (including AG, M&I, Settlement, Exchange & Refuge) Annual (Mar–Feb) TAF 4,649 4,477 4,728 4,706 4,579 4,560 

Total SWP Contractors Deliveries (including FRSA, Table A, A56 and A21) Annual (Jan–Dec) TAF 3,736 3,342 3,923 3,422 3,742 3,251 

SWP South‐of‐Delta Contractors Deliveries (including Table A, A56 and A21) Annual (Jan–Dec) TAF 2,707 2,337 2,903 2,414 2,726 2,243 

Total SWP Contractors Table A Deliveries (including A56) Annual (Jan–Dec) TAF 2,629 2,365 2,855 2,351 2,704 2,191 

SWP Contractors South‐of‐Delta Table A Deliveries (including A56) Annual (Jan–Dec) TAF 2,576 2,301 2,776 2,287 2,629 2,130 

SWP Contractors A21 Deliveries Annual (Jan–Dec) TAF 158 47 138 139 107 126 

SWP FRSA Deliveries Dry and Critical Annual (Jan–Dec) TAF 899 845 849 855 850 861 

Delta Outflow Annual (Oct–Sep) TAF 15,533 16,282 15,418 15,937 15,767 16,277 

Delta Exports Annual (Oct–Sep) TAF 5,144 4,441 5,255 4,710 4,945 4,414 

Exports at North Delta Diversion Intakes Annual (Oct–Sep) % 0 0 47 46 49 49 

Exports at South Delta Intakes Annual (Oct–Sep) % 100 100 53 54 51 51 

Note: “LLT” (Late Long‐Term) indicates Alternatives that are simulated with 2060 climate change and sea level rise. 
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Table 5‐8. Water Supply Summary Table 1 

Location Parameter Units No Action Alternative Alternative 4 H1 (LLT) Alternative 4 H2 (LLT) Alternative 4 H3 (LLT) Alternative 4 H4 (LLT) 

Differences from Existing Conditions        

Trinity Lake End of Sep Storage TAF ‐230 ‐228 ‐207 ‐255 ‐233 

Shasta Lake End of Sep Storage TAF ‐481 ‐396 ‐339 ‐541 ‐493 

Lake Oroville End of Sep Storage TAF ‐646 ‐396 ‐341 ‐580 ‐503 

Folsom Lake End of Sep Storage TAF ‐146 ‐131 ‐103 ‐154 ‐145 

San Luis Reservoir End of Sep Storage TAF -190 -119 -301 -247 -388 

CVP North‐of‐Delta AG Deliveries Annual (Mar–Feb) TAF ‐73 ‐54 ‐56 ‐69 ‐72 

CVP South‐of‐Delta AG Deliveries Annual (Mar–Feb) TAF ‐240 ‐27 ‐52 ‐146 ‐171 

CVP North‐of‐Delta M&I Deliveries Annual (Mar–Feb) TAF 171 178 177 172 172 

CVP South‐of‐Delta M&I Deliveries Annual (Mar–Feb) TAF ‐13 ‐4 ‐4 ‐8 ‐9 

CVP Settlement Contractors Deliveries Dry and Critical Annual (Mar–Feb) TAF ‐52 ‐57 ‐31 ‐59 ‐29 

CVP Exchange Contractors Deliveries Dry and Critical Annual (Mar–Feb) TAF 0 0 0 0 0 

CVP Level 2 Refuge Deliveries Dry and Critical Annual (Mar–Feb) TAF ‐21 ‐23 ‐20 ‐28 ‐22 

Total CVP South‐of‐Delta Deliveries (including AG, M&I, Exchange & Refuge) Annual (Mar–Feb) TAF ‐280 ‐59 ‐83 ‐183 ‐207 

Total CVP Deliveries (including AG, M&I, Settlement, Exchange & Refuge) Annual (Mar–Feb) TAF ‐172 79 57 ‐71 ‐90 

Total SWP Contractors Deliveries (including FRSA, Table A, A56 and A21) Annual (Jan–Dec) TAF ‐394 187 ‐314 6 ‐485 

SWP South‐of‐Delta Contractors Deliveries (including Table A, A56 and A21) Annual (Jan–Dec) TAF ‐370 196 ‐294 19 ‐464 

Total SWP Contractors Table A Deliveries (including A56) Annual (Jan–Dec) TAF ‐264 226 ‐277 75 ‐438 

SWP Contractors South‐of‐Delta Table A Deliveries (including A56) Annual (Jan–Dec) TAF ‐275 201 ‐288 53 ‐446 

SWP Contractors A21 Deliveries Annual (Jan–Dec) TAF ‐111 ‐20 ‐20 ‐51 ‐33 

SWP FRSA Deliveries Dry and Critical Annual (Jan–Dec) TAF ‐55 ‐50 ‐44 ‐50 ‐38 

Delta Outflow Annual (Oct–Sep) TAF 750 ‐114 405 234 744 

Delta Exports Annual (Oct–Sep) TAF ‐703 112 ‐434 ‐199 ‐730 

Exports at North Delta Diversion Intakes Annual (Oct–Sep) % 0 47 46 49 49 

Exports at South Delta Intakes Annual (Oct–Sep) % 0 ‐47 ‐46 ‐49 ‐49 

Percent Differences from Existing Conditions        

Trinity Lake End of Sep Storage % ‐17 ‐16 ‐15 ‐18 ‐17 

Shasta Lake End of Sep Storage % ‐18 ‐15 ‐12 ‐20 ‐18 

Lake Oroville End of Sep Storage % ‐31 ‐19 ‐17 ‐28 ‐24 

Folsom Lake End of Sep Storage % ‐28 ‐25 ‐20 ‐29 ‐28 

San Luis Reservoir End of Sep Storage % -0.28 -0.17 -0.44 -0.36 -0.56 

CVP North‐of‐Delta AG Deliveries Annual (Mar–Feb) % ‐31 ‐23 ‐24 ‐29 ‐31 

CVP South‐of‐Delta AG Deliveries Annual (Mar–Feb) % ‐25 ‐3 ‐5 ‐15 ‐18 

CVP North‐of‐Delta M&I Deliveries Annual (Mar–Feb) % 81 85 84 82 82 

CVP South‐of‐Delta M&I Deliveries Annual (Mar–Feb) % ‐11 ‐3 ‐3 ‐7 ‐7 

CVP Settlement Contractors Deliveries Dry and Critical Annual (Mar–Feb) % ‐3 ‐3 ‐2 ‐3 ‐2 

CVP Exchange Contractors Deliveries Dry and Critical Annual (Mar–Feb) % 0 0 0 0 0 

CVP Level 2 Refuge Deliveries Dry and Critical Annual (Mar–Feb) % ‐5 ‐6 ‐5 ‐7 ‐6 

Total CVP South‐of‐Delta Deliveries (including AG, M&I, Exchange & Refuge) Annual (Mar–Feb) % ‐13 ‐3 ‐4 ‐8 ‐9 

Total CVP Deliveries (including AG, M&I, Settlement, Exchange & Refuge) Annual (Mar–Feb) % ‐4 2 1 ‐2 ‐2 

Total SWP Contractors Deliveries (including FRSA, Table A, A56 and A21) Annual (Jan–Dec) % ‐11 5 ‐8 0 ‐13 

SWP South‐of‐Delta Contractors Deliveries (including Table A, A56 and A21) Annual (Jan–Dec) % ‐14 7 ‐11 1 ‐17 

Total SWP Contractors Table A Deliveries (including A56) Annual (Jan–Dec) % ‐10 9 ‐11 3 ‐17 

SWP Contractors South‐of‐Delta Table A Deliveries (including A56) Annual (Jan–Dec) % ‐11 8 ‐11 2 ‐17 

SWP Contractors A21 Deliveries Annual (Jan–Dec) % ‐70 ‐13 ‐13 ‐32 ‐21 

SWP FRSA Deliveries Dry and Critical Annual (Jan–Dec) % ‐6 ‐6 ‐5 ‐6 ‐4 

Delta Outflow Annual (Oct–Sep) % 5 ‐1 3 2 5 

Delta Exports Annual (Oct–Sep) % ‐14 2 ‐8 ‐4 ‐14 

Exports at North Delta Diversion Intakes Annual (Oct–Sep) % ‐ ‐ ‐ ‐ ‐ 

Exports at South Delta Intakes Annual (Oct–Sep) % 0 ‐47 ‐46 ‐49 ‐49 

Note: “LLT” (Late Long‐Term) indicates Alternatives that are simulated with 2060 climate change and sea level rise. 
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Table 5‐9. Water Supply Summary Table  1 

Location Parameter Units Alternative 4 H1 (LLT) Alternative 4 H2 (LLT) Alternative 4 H3 (LLT) Alternative 4 H4 (LLT) 

Differences from No Action Alternative (LLT)       

Trinity Lake End of Sep Storage TAF 2 23 ‐24 ‐3 

Shasta Lake End of Sep Storage TAF 85 142 ‐60 ‐12 

Lake Oroville End of Sep Storage TAF 250 305 66 144 

Folsom Lake End of Sep Storage TAF 15 43 ‐8 1 

San Luis Reservoir End of Sep Storage TAF 71 -111 -57 -198 

CVP North‐of‐Delta AG Deliveries Annual (Mar–Feb) TAF 19 17 4 1 

CVP South‐of‐Delta AG Deliveries Annual (Mar–Feb) TAF 213 188 94 69 

CVP North‐of‐Delta M&I Deliveries Annual (Mar–Feb) TAF 7 6 1 1 

CVP South‐of‐Delta M&I Deliveries Annual (Mar–Feb) TAF 9 9 4 4 

CVP Settlement Contractors Deliveries Dry and Critical Annual (Mar–Feb) TAF ‐5 22 ‐7 23 

CVP Exchange Contractors Deliveries Dry and Critical Annual (Mar–Feb) TAF 0 0 0 0 

CVP Level 2 Refuge Deliveries Dry and Critical Annual (Mar–Feb) TAF ‐2 1 ‐6 ‐1 

Total CVP South‐of‐Delta Deliveries (including AG, M&I, Exchange & Refuge) Annual (Mar–Feb) TAF 221 197 97 73 

Total CVP Deliveries (including AG, M&I, Settlement, Exchange & Refuge) Annual (Mar–Feb) TAF 251 229 102 83 

Total SWP Contractors Deliveries (including FRSA, Table A, A56 and A21) Annual (Jan–Dec) TAF 582 80 400 ‐91 

SWP South‐of‐Delta Contractors Deliveries (including Table A, A56 and A21) Annual (Jan–Dec) TAF 566 77 389 ‐94 

Total SWP Contractors Table A Deliveries (including A56) Annual (Jan–Dec) TAF 489 ‐14 339 ‐175 

SWP Contractors South‐of‐Delta Table A Deliveries (including A56) Annual (Jan–Dec) TAF 475 ‐14 328 ‐171 

SWP Contractors A21 Deliveries Annual (Jan–Dec) TAF 91 91 60 78 

SWP FRSA Deliveries Dry and Critical Annual (Jan–Dec) TAF 5 10 5 17 

Delta Outflow Annual (Oct–Sep) TAF ‐864 ‐345 ‐516 ‐5 

Delta Exports Annual (Oct–Sep) TAF 815 269 505 ‐27 

Exports at North Delta Diversion Intakes Annual (Oct–Sep) % 47 46 49 49 

Exports at South Delta Intakes Annual (Oct–Sep) % ‐47 ‐46 ‐49 ‐49 

Percent Differences from No Action Alternative (LLT)       

Trinity Lake End of Sep Storage % 0 2 ‐2 0 

Shasta Lake End of Sep Storage % 4 6 ‐3 ‐1 

Lake Oroville End of Sep Storage % 18 22 5 10 

Folsom Lake End of Sep Storage % 4 11 ‐2 0 

San Luis Reservoir End of Sep Storage % 0.14 -0.22 -0.11 -0.40 

CVP North‐of‐Delta AG Deliveries Annual (Mar–Feb) % 12 10 2 1 

CVP South‐of‐Delta AG Deliveries Annual (Mar–Feb) % 29 26 13 9 

CVP North‐of‐Delta M&I Deliveries Annual (Mar–Feb) % 2 1 0 0 

CVP South‐of‐Delta M&I Deliveries Annual (Mar–Feb) % 9 8 4 4 

CVP Settlement Contractors Deliveries Dry and Critical Annual (Mar–Feb) % 0 1 0 1 

CVP Exchange Contractors Deliveries Dry and Critical Annual (Mar–Feb) % 0 0 0 0 

CVP Level 2 Refuge Deliveries Dry and Critical Annual (Mar–Feb) % ‐1 0 ‐2 0 

Total CVP South‐of‐Delta Deliveries (including AG, M&I, Exchange & Refuge) Annual (Mar–Feb) % 11 10 5 4 

Total CVP Deliveries (including AG, M&I, Settlement, Exchange & Refuge) Annual (Mar–Feb) % 6 5 2 2 

Total SWP Contractors Deliveries (including FRSA, Table A, A56 and A21) Annual (Jan–Dec) % 17 2 12 ‐3 

SWP South‐of‐Delta Contractors Deliveries (including Table A, A56 and A21) Annual (Jan–Dec) % 24 3 17 ‐4 

Total SWP Contractors Table A Deliveries (including A56) Annual (Jan–Dec) % 21 ‐1 14 ‐7 

SWP Contractors South‐of‐Delta Table A Deliveries (including A56) Annual (Jan–Dec) % 21 ‐1 14 ‐7 

SWP Contractors A21 Deliveries Annual (Jan–Dec) % 192 193 126 165 

SWP FRSA Deliveries Dry and Critical Annual (Jan–Dec) % 1 1 1 2 

Delta Outflow Annual (Oct–Sep) % ‐5 ‐2 ‐3 0 

Delta Exports Annual (Oct–Sep) % 18 6 11 ‐1 

Exports at North Delta Diversion Intakes Annual (Oct–Sep) % ‐ ‐ ‐ ‐ 

Exports at South Delta Intakes Annual (Oct–Sep) % ‐47 ‐46 ‐49 ‐49 

Note: “LLT” (Late Long‐Term) indicates Alternatives that are simulated with 2060 climate change and sea level rise. 
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Chapter 6 1 

Surface Water 2 

6.3 Environmental Consequences 3 

6.3.1 Methods for Analysis 4 

The surface water analysis addresses changes to surface waters affected by changes in SWP/CVP 5 
operations in the Delta Region and Upstream of the Delta Region caused by implementation of BDCP 6 
conveyance facilities (CM1) and other conservation measures, especially tidal marsh habitat 7 
restoration. Consistent with previous modeling analyses conducted by DWR and Reclamation, 8 
including the 2008 Biological Assessment on the Continued Long-Term Operations of the Central 9 
Valley Project and State Water Project, the modeling analyses presented in this section assumed that 10 
the SWP and CVP were solely responsible for providing any needed water for BDCP implementation. 11 
The alternatives would not modify water deliveries to non-SWP and non-CVP water rights holders, 12 
SWP Feather River Water Rights Contractors, CVP Sacramento River Water Rights Settlement 13 
Contractors, or CVP San Joaquin River Exchange Contractors. Therefore, surface water resources on 14 
tributaries of the Sacramento River and San Joaquin River that are not affected by SWP and CVP 15 
operations would not be affected by implementation of the alternatives. The surface waters 16 
analyzed in this chapter include Sacramento River upstream of the Delta and downstream of 17 
Keswick Dam; Trinity River downstream of Lewiston Reservoir; Feather River downstream of 18 
Thermalito Dam; American River downstream of Nimbus Dam; surface water diversions into Yolo 19 
Bypass; representative Delta channels; and San Joaquin River upstream of the Delta. All alternatives 20 
assume the same operations of the CVP New Melones Reservoir; therefore, this chapter does not 21 
analyze changes on the Stanislaus River. 22 

6.3.1.2 Methods for Analysis of Flood Management along Major Rivers 23 

As described above in Section 6.3.1, Methods for Analysis, the surface waters analyzed in this chapter 24 
include Sacramento River upstream of the Delta and downstream of Keswick Dam; Trinity River 25 
downstream of Lewiston Reservoir; Feather River downstream of Thermalito Dam; American River 26 
downstream of Nimbus Dam; surface water diversions into Yolo Bypass; representative Delta 27 
channels; and San Joaquin River upstream of the Delta. All alternatives assume the same operations 28 
of the CVP New Melones Reservoir; therefore, this chapter does not analyze changes on the 29 
Stanislaus River.   30 

Specific considerations for levee conditions are discussed in Chapter 9, Geology and Seismicity, and 31 
Chapter 10, Soils. 32 

Stormwater management on the landside of the levees is discussed in Chapter 20, Public Services 33 
and Utilities, and Chapter 14, Agricultural Resources, including use of existing stormwater channels 34 
and drainage ditches to convey flows to the river. 35 

Water quality changes due to changes in surface water flows are discussed in Chapter 7, 36 
Groundwater, and Chapter 8, Water Quality.  37 
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Design Criteria Assumptions for Facilities along Levees and in Yolo Bypass 1 

As described in sections 6.1.5, Delta Flood Risks, and 6.2.2, State Plans, Policies, and Regulations, the 2 
CVFPB exercises jurisdiction over the State Plan of Flood Control, including Sacramento River Flood 3 
Control Project and flood control projects in the Sacramento River and San Joaquin River 4 
watersheds. Facilities constructed under each of the alternatives will be located within the facilities 5 
addressed in the State Plan of Flood Control, including the Yolo Bypass, levees along the Sacramento 6 
River between American River confluence and Decker Island, Sutter Slough, Steamboat Slough, 7 
Georgiana Slough, and San Joaquin River and Old River near the Head of Old River. As described in 8 
Section 3.6.1.1, North Delta Intakes, facilities to be constructed along the levees would be designed to 9 
provide flood neutrality during construction and operations. Facilities located along the levees, 10 
including coffer dams at the intake locations, would be designed to provide continued flood 11 
management at the same level of flood protection as the existing levees; or if applicable, to a higher 12 
standard for flood management engineering and permitting requirements if the standards are 13 
greater than the existing levee design. New facilities would be designed to withstand the applicable 14 
flood management standards through construction of flood protection embankments or 15 
construction on engineered fill to raise the facilities to an elevation above the design flood elevation 16 
for that specific location. The levee design criteria would consider the most recent criteria, including 17 
new guidelines for urban and rural levees (DWR 2013, 2014). 18 

Within the Yolo Bypass, as described in Section 3.6.2.1, Yolo Bypass Fisheries Enhancement, any 19 
modifications to the Yolo Bypass or other flood management facilities would be required to be 20 
designed and implemented to maintain flood management standards. Activities in the Yolo Bypass 21 
would designed, permitted, and operated in coordination with the USACE, DWR, CVFPB, and other 22 
local flood management agencies.  23 

All construction activities that could result in a discharge of water or other materials to surface 24 
water would require development and implementation of a Stormwater Pollution Prevention Plan 25 
(SWPPP). The SWPPP would address risks of increased contamination in the receiving waters, 26 
including risks associated with discharge of sediments or increased sediment in the receiving waters 27 
due to soil erosion or scour, as discussed in Appendix 3B, Environmental Commitments. For 28 
example, velocity dissipation facilities, such as rock or grouted riprap, would be used to reduce 29 
velocity and energy and prevent scour where dewatering flows are discharged to the river, as 30 
discussed in Section 3.6.1, North Delta Intakes. Another example would be development and 31 
implementation of a Barge Operations Plan to minimize the effects of wakes from the barge 32 
impinging on the river banks or propeller wash causing bottom scour, as discussed in Appendix 3B, 33 
Environmental Commitments. 34 

Analysis of Potential Changes in Conditions that Could Affect Flood Management 35 

along Major Rivers 36 

6.3.2 Determination of Effects 37 

As described in Section 6.3.1.1, the potential for effects related to surface water resources was 38 
determined by considering direct changes in the environment as identified in CEQA guidelines. 39 

Changes in water surface elevations and stream flows at certain locations in the Delta under Existing 40 
Conditions, No Action Alternative, and action Alternatives are presented in Appendix 5A, BDCP 41 
EIR/EIS Modeling Technical Appendix. Indirect effects of changes in water surface elevations and 42 
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stream flows in the Delta are addressed in other chapters addressing specific resources. Effects 1 
associated with changes in velocities and water surface elevations related to riparian corridor 2 
biological resources are addressed in Chapter 11, Fish and Aquatic Resources, and Chapter 12, 3 
Terrestrial Biological Resources. Effects associated with changes in water surface hydrodynamics 4 
related to availability of water for agricultural and community uses are addressed in Chapter 14, 5 
Agricultural Resources, and Chapter 20, Public Services and Utilities, respectively. Effects associated 6 
with changes in drainage conditions in agricultural areas and communities along the waterways are 7 
addressed in Chapter 14, Agricultural Resources, and Chapter 20, Public Services and Utilities, 8 
respectively. Effects associated with navigability issues are addressed in Chapter 19, Transportation. 9 
Effects associated with erosion, accretion, and sedimentation are addressed in Chapter 9, Geology 10 
and Seismicity. 11 

As discussed in greater detail in Chapter 5, Water Supply, Section 5.3.2, the No Action Alternative, 12 
which reflects an anticipated future condition in 2060, includes both sea level rise and climate 13 
change (changed precipitation patterns), and also assumes, among many other programs, projects, 14 
and policies, implementation of most of the required actions under both the December 2008 USFWS 15 
BiOp and the June 2009 NMFS BiOp (inclusion of these actions is discussed in Appendix 3D, Defining 16 
Existing Conditions, No Action Alternative, No Project Alternative, and Cumulative Impact 17 
Conditions, Section 3D.3.2.3.1). The NEPA effects analyses in this chapter reflect these No Action 18 
Alternative assumptions. 19 

The potential for changes in flood management operations described in this chapter are determined 20 
through a qualitative evaluation of CALSIM II model results (described below as Surface Water 21 
Impacts 1 and 2). 22 

This effects analysis assumes that an action alternative would have an adverse effect under NEPA or 23 
a significant impact under CEQA if implementation would result in one of the following conditions. 24 

 An increase of more than 10% in number of months that the reservoir storage is close to the 25 
flood storage capacity (within 10 TAF) compared to the No Action Alternative would be 26 
interpreted as a consistently high storage condition that would reduce the flexibility for flood 27 
operations. The value of 10% is used to provide consideration of uncertainties involved due to 28 
differences of real-time flood operations and monthly model output due to simulation 29 
techniques and assumptions used in this analysis (Impact SW-1). 30 

 An increase in highest monthly flows when flood potential is high in the Sacramento River at 31 
Freeport, Sacramento River at Locations Upstream of Walnut Grove (downstream of north Delta 32 
intakes), San Joaquin River at Vernalis, Feather River at Thermalito Dam, or Yolo Bypass at 33 
Fremont Weir, that exceed flood capacity at these locations compared to river flows under the 34 
No Action Alternative (which is used to avoid consideration of changes in river flows caused by 35 
sea level rise and climate change). For the purposes of this analysis, a flood event is defined as 36 
an over-bank event (Impact SW-2). 37 

 Monthly flows simulated with CALSIM II do not exceed flood capacity. To assess the increased 38 
risk of flooding a significance value of 10% is used for analyzing changes in monthly storage 39 
volumes because the effects of climate change, as determined through the comparison of storage 40 
volumes under Existing Conditions and No Action Alternative conditions ranged up to 10%. 41 
Therefore, the potential for increased flood spills from the reservoirs due to the alternatives 42 
(not climate change) were defined as an increased average monthly storage in excess of the 43 
10%. Similarly, a significance value of 1% is used for analyzing changes in average monthly 44 
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flows in the Sacramento, Feather, and American River of was used because changes due to 1 
simulation techniques and logic in the CALSIM II model are generally about 1%. Therefore,, the 2 
analysis used the following methodology: 3 

 Average of flows with probability of exceedance of 10% or lower (top 10th percentile of 4 
flows) is calculated. 5 

 Average of flows with probability of exceedance of 10% or lower under each Alternative is 6 
compared to the average of flows with probability of exceedance of 10% or lower under the 7 
Existing Conditions and the No Action Alternative (which is used to avoid consideration of 8 
changes in reservoir storage caused by sea level rise and climate change). 9 

 The change in average of flows with probability of exceedance of 10% or lower with respect 10 
to the Existing conditions and the No Action Alternative is compared to the channel capacity 11 
(analysis done for each reach). 12 

 An increase of 1% in highest flows simulated (flows with probability of exceedance of 10% 13 
or less) with respect to the channel capacity is considered significant (increase is calculated 14 
by comparing flows to Existing Conditions or No Action Alternative). The value of 1% is used 15 
to avoid consideration of minor fluctuations in model output due to simulation techniques 16 
and assumptions. 17 

Potential for changes in reverse flow conditions in Old and Middle Rivers also is determined by an 18 
increase (more negative flow) of more than 1% in reverse flow conditions in Old and Middle River 19 
under the alternatives as compared to reverse flows under Existing Conditions and the No Action 20 
Alternative (which is used to avoid consideration of changes in reverse flows caused by sea level rise 21 
and climate change). The value of 1% is used to avoid consideration of minor fluctuations in model 22 
output due to simulation techniques and assumptions (Impact SW-3). 23 

Substantially alter the existing drainage pattern of the site or area during construction of 24 
conveyance facilities, including through the alteration of the course of a stream or river, or 25 
substantially increase the rate or amount of surface runoff in a manner which would result in 26 
flooding on- or offsite (Impact SW-4). 27 

Substantially alter the existing drainage pattern of the site or area during construction of habitat 28 
restoration areas, including through the alteration of the course of a stream or river, or substantially 29 
increase the rate or amount of surface runoff in a manner which would result in flooding on- or 30 
offsite (Impact SW-5). 31 

Create or contribute runoff water which would exceed the capacity of existing or planned 32 
stormwater drainage systems or provide substantial additional sources of polluted runoff (Impact 33 
SW-6). 34 

Expose people or structures to a significant risk of loss, injury or death involving flooding, including 35 
flooding as a result of the failure of a levee or dam (Impact SW-7). 36 

Expose people or structures to a significant risk of loss, injury or death involving flooding, including 37 
flooding as a result of the operation of habitat restoration areas (Impact SW-8). 38 

Place within a 100-year flood hazard area structures that would impede or redirect flood flows, or 39 
be subject to inundation by mudflow (Impact SW-9). 40 
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6.3.3 Effects and Mitigation Approaches 1 

6.3.3.1 No Action Alternative 2 

Reverse Flows in Old and Middle River 3 

Impact SW-3: Change in Reverse Flow Conditions in Old and Middle Rivers 4 

Reverse flow conditions for Old and Middle River flows on a long-term average basis under the No 5 
Action Alternative at Year 2060 (LLT) are more positive as compared to Existing Conditions, except 6 
in April and May. In these months, Old and Middle River flows are less negative due to reduced south 7 
Delta exports because of the sea level rise and climate change, increased demands in north of the 8 
Delta, and operations to comply with Fall X2 (Figure 6-23). 9 

CEQA Conclusion: There would be less reverse flows in Old and Middle Rivers under the No Action 10 
Alternative at Year 2060 (LLT) compared to Existing Conditions in June through March, due to 11 
reduced south Delta exports because of sea level rise and climate change, increased demands north 12 
of the Delta, and operations to comply with Fall X2. Reverse flows would become more negative in 13 
April and May under the No Action Alternative at Year 2060 (LLT) compared to Existing Conditions. 14 

6.3.3.2 Alternative 1A—Dual Conveyance with Pipeline/Tunnel and 15 

Intakes 1–5 (15,000 cfs; Operational Scenario A) 16 

Reverse Flows in Old and Middle River 17 

Impact SW-3: Change in Reverse Flow Conditions in Old and Middle Rivers 18 

CEQA Conclusion: Alternative 1A would provide positive changes related to reducing reverse flows 19 
in Old and Middle Rivers in June through March and negative changes in the form of increased 20 
reverse flow conditions in October, April and May, compared to Existing Conditions. Determination 21 
of the significance of this impact is related to impacts on water quality and aquatic resources. These 22 
impacts are considered significant because the increase (more negative) in reverse flow conditions 23 
in April and May is greater than 1%. The significance of the impact to beneficial use of the surface 24 
water for water supplies and aquatic resources, and appropriate Mitigation Measures for those 25 
impacts on beneficial uses,  are described in Chapter 8, Water Quality, and Chapter 11, Fisheries and 26 
Aquatic Resources.  27 

Impact SW-4: Substantially Alter the Existing Drainage Pattern or Substantially Increase the 28 
Rate or Amount of Surface Runoff in a Manner That Would Result in Flooding during 29 
Construction of Conveyance Facilities 30 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 31 

BDCP proponents will have to demonstrate no-net-increase in runoff due to construction 32 
activities during peak flows. To achieve this, proponents will implement measures to prevent an 33 
increase in runoff volume and rate from land-side construction areas and to prevent an increase 34 
in sedimentation in the runoff from the construction area as compared to Existing Conditions. 35 
To reduce the potential for adverse impacts from large amounts of runoff from paved and 36 
impervious surfaces during construction, operations, or maintenance, the proponents will 37 
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design and implement onsite drainage systems in areas where construction drainage is 1 
required. Drainage studies will be prepared for each construction location to assess the need for, 2 
and to finalize, other drainage-related design measures, such as a new onsite drainage system or 3 
new cross drainage facilities. Based on study findings, if it is determined that onsite stormwater 4 
detention storage is required, detention facilities will be located within the existing construction 5 
area. 6 

To avoid changes in the courses of waterbodies, the BDCP proponents will design measures to 7 
prevent a net increase in sediment discharge or accumulation in water-bodies compared to 8 
Existing Conditions to avoid substantially affecting river hydraulics during peak conditions. A 9 
detailed sediment transport study for all water-based facilities will be conducted and a sediment 10 
management plan will be prepared and implemented during construction. The sediment 11 
management plan will include periodic and long-term sediment removal actions. 12 

Prior to use of existing stormwater channels, drainage ditches, or irrigation canals for 13 
conveyance of dewatering flows, a hydraulic analysis of the existing channels will be completed 14 
to determine available capacity for conveyance of anticipated dewatering flows. If the 15 
conveyance capacity is not adequate, new conveyance facilities or methods for discharge into 16 
the groundwater will be developed. In accordance with NPDES requirements and requirements 17 
of the SWPPP, water quality analyses of the dewatering flows will be conducted to avoid water 18 
quality contamination. 19 

As described in Section 3.6.1.1, North Delta Intakes, facilities to be constructed along the levees 20 
would be designed to provide flood neutrality during construction and operations. Facilities 21 
located along the levees, including cofferdams at the intake locations, would be designed to 22 
provide continued flood management at the same level of flood protection as the existing levees; 23 
or if applicable, to a higher standard for flood management engineering and permitting 24 
requirements if the standards are greater than the existing levee design. New facilities would be 25 
designed to withstand the applicable flood management standards through construction of flood 26 
protection embankments or construction on engineered fill to raise the facilities to an elevation 27 
above the design flood elevation for that specific location. The levee design criteria would 28 
consider the most recent criteria, including new guidelines for urban and rural levees (DWR 29 
2013, 2014). 30 

Impact SW-7: Expose People or Structures to a Significant Risk of Loss, Injury, or Death 31 
Involving Flooding Due to the Construction of New Conveyance Facilities 32 

As described under Impact SW-4, facilities under Alternative 1A would be designed to avoid 33 
increased flood potential compared to Existing Conditions or the No Action Alternative in 34 
accordance with the requirements of USACE, CVFPB, and DWR. As described under Impact SW-1, 35 
Alternative 1A would not increase flood potential on the Sacramento River, San Joaquin River, or 36 
Yolo Bypass. 37 

USACE, CVFPB, and DWR would require that any construction that would disturb existing levees to 38 
be designed in a manner that would not adversely affect existing flood protection. As described in 39 
Section 3.6.1.1, North Delta Intakes, facilities to be constructed along the levees would be designed to 40 
provide flood neutrality during construction and operations. Facilities located along the levees, 41 
including cofferdams at the intake locations, would be designed to provide continued flood 42 
management at the same level of flood protection as the existing levees; or if applicable, to a higher 43 
standard for flood management engineering and permitting requirements if the standards are 44 
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greater than the existing levee design. The levee design criteria would consider the most recent 1 
criteria, including new guidelines for urban and rural levees (DWR 2013, 2014). The design flood 2 
elevation would need to consider sea level rise to reduce impacts. 3 

Additionally, DWR would consult with local reclamation districts to ensure that construction 4 
activities would not conflict with reclamation district flood protection measures. Facilities 5 
construction would include temporary cofferdams, stability analyses, monitoring, and slope 6 
remediation, as described in Chapter 3, Description of Alternatives. For the excavation of the existing 7 
levee for the Sacramento River intake structures, sheet pile wall installation would minimize effects 8 
on slope stability during construction. For excavation of the existing levee for the Byron Tract 9 
Forebay, tie-back wall installation and dewatering to maintain slope stability and control seepage 10 
would minimize effects on slope stability associated with construction of the forebay and approach 11 
channel embankments. Providing tunnel shaft support would minimize the effects on slope stability 12 
from excavation adjacent to Clifton Court Forebay during excavation of the main tunnel shaft 13 
adjacent to the Clifton Court Forebay embankment. Dewatering inside the cofferdam or adjacent to 14 
the existing levees would remove waterside slope resistance and lead to slope instability. Slopes 15 
would be constructed in accordance with existing engineering standards, as described in Chapter 3, 16 
Description of Alternatives. 17 

Facilities constructed within the floodplain, including pumping plants, sedimentation basins, 18 
substations, forebays, and conveyance facilities would be designed to be protected from flooding. 19 
New facilities would be designed to withstand the applicable flood management standards through 20 
construction of flood protection embankments or construction on engineered fill to raise the 21 
facilities to an elevation above the design flood elevation for that specific location, as described in 22 
Appendix 3C, Construction Assumptions for Water Conveyance Facilities. The design flood elevation 23 
would need to consider sea level rise to reduce impacts. 24 

Some project facilities could require rerouting of access roads and waterways that could be used 25 
during times of evacuation or emergency response. 26 

NEPA Effects: Alternative 1A would not result in increased exposure of people or structures to 27 
flooding due to construction of the conveyance facilities because the BDCP proponents would be 28 
required to comply with USACE, CVFPB, and DWR requirements to avoid increased flood potential 29 
and levee failure due to construction and operation of the facilities, as described in Section 6.2.2.4. 30 
Determination of design flood elevations would need to consider sea level rise to reduce impacts. 31 

CEQA Conclusion: Alternative 1A would not result in an increase to exposure of people or structures 32 
to flooding due to construction of the conveyance facilities because the BDCP proponents would be 33 
required to comply with the requirements of USACE, CVFPB, and DWR to avoid increased flood 34 
potential and levee failure due to construction and operation of the facilities, as described in Section 35 
6.2.2.4. If the design flood elevations did not consider sea level rise to reduce impacts, these impacts 36 
are considered significant. Mitigation Measure SW-7 would reduce this impact to a less-than-37 
significant level. 38 

Mitigation Measure SW-7: Implement Measures to Reduce Flood Damage 39 

Determination of design flood elevation will consider the effects of sea level rise for the lifetime 40 
of the project, as determined by USACE, CVFPB, and DWR. A 200-year level of flood protection 41 
will be provided for all new facilities. For levee modifications, the level of flood protection will 42 
be the same as required for the modified levee without the new facilities. 43 
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6.3.3.3 Alternative 1B—Dual Conveyance with East Alignment and 1 

Intakes 1–5 (15,000 cfs; Operational Scenario A) 2 

Reverse Flows in Old and Middle River 3 

Impact SW-3: Change in Reverse Flow Conditions in Old and Middle Rivers 4 

NEPA Effects: Effects on Old and Middle River flows under Alternative 1B would be identical to 5 
those described for Impact SW-3 under Alternative 1A because the operations of the facilities would 6 
be identical. 7 

CEQA Conclusion: Alternative 1B would provide positive changes related to reducing reverse flows 8 
in Old and Middle Rivers in June through March and negative changes related to increased reverse 9 
flow conditions in April and May, compared to Existing Conditions. These impacts are considered 10 
significant because the increase (more negative) in reverse flow conditions in April and May is 11 
greater than 1%. The significance of the impact to beneficial use of the surface water for water 12 
supplies and aquatic resources, and appropriate Mitigation Measures for those impacts on beneficial 13 
uses, are described in Chapter 8, Water Quality, and Chapter 11, Fisheries and Aquatic Resources. 14 

Impact SW-7: Expose People or Structures to a Significant Risk of Loss, Injury, or Death 15 
Involving Flooding Due to the Construction of New Conveyance Facilities 16 

NEPA Effects: Increased exposure of people or structures to flood risks under Alternative 1B would 17 
be similar to those described for Impact SW-7 under Alternative 1A because provisions to avoid 18 
adverse effects related to flood potential would be the same, and the BDCP proponents would be 19 
required to comply with USACE, CVFPB, and DWR requirements to avoid increased flood potential 20 
and levee failure due to construction and operation of the facilities as described in Section 6.2.2.4. 21 
Additionally, DWR would consult with local reclamation districts to ensure that construction 22 
activities would not conflict with reclamation district flood protection measures. Determination of 23 
design flood elevations would need to consider sea level rise to reduce impacts. 24 

CEQA Conclusion: Alternative 1B would not result in increased exposure of people or structures to 25 
flooding due to construction of the conveyance facilities because the BDCP proponents would be 26 
required to comply with the requirements of USACE, CVFPB, and DWR to avoid increased flood 27 
potential and levee failure due to construction and operation of the facilities as described in Section 28 
6.2.2.4. If the design flood elevations did not consider sea level rise to reduce impacts, these impacts 29 
are considered significant. Mitigation Measure SW-7 would reduce this impact to a less-than-30 
significant level. 31 

Mitigation Measure SW-7: Implement Measures to Reduce Flood Damage 32 

Please see Mitigation Measure SW-7 under Impact SW-7 in the discussion of Alternative 1A. 33 
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6.3.3.4 Alternative 1C—Dual Conveyance with West Alignment and 1 

Intakes W1–W5 (15,000 cfs; Operational Scenario A) 2 

Reverse Flows in Old and Middle River 3 

Impact SW-3: Change in Reverse Flow Conditions in Old and Middle Rivers 4 

NEPA Effects: Effects on Old and Middle River flows under Alternative 1C would be identical to 5 
those described for Impact SW-3 under Alternative 1A because the operations of the facilities would 6 
be identical. 7 

CEQA Conclusion: Alternative 1C would provide positive changes related to reducing reverse flows 8 
in Old and Middle Rivers in June through March and negative changes related to increased reverse 9 
flow conditions in April and May compared to Existing Conditions. These impacts are considered 10 
significant because the increase (more negative) in reverse flow conditions is greater than 1%. The 11 
significance of the impact to beneficial use of the surface water for water supplies and aquatic 12 
resources, and appropriate Mitigation Measures for those impacts on beneficial uses, are described 13 
in Chapter 8, Water Quality, and Chapter 11, Fisheries and Aquatic Resources. 14 

Impact SW-7: Expose People or Structures to a Significant Risk of Loss, Injury, or Death 15 
Involving Flooding Due to the Construction of New Conveyance Facilities 16 

NEPA Effects: Increased exposure of people or structures to flood risks under Alternative 1C would 17 
be similar to those described for Impact SW-7 under Alternative 1A because provisions to avoid 18 
adverse effects related to flood potential would be the same, and the BDCP proponents would be 19 
required to comply with USACE, CVFPB, and DWR requirements to avoid increased flood potential 20 
and levee failure due to construction and operation of the facilities as described in Section 6.2.2.4. 21 
Additionally, DWR would consult with local reclamation districts to ensure that construction 22 
activities would not conflict with reclamation district flood protection measures. Determination of 23 
design flood elevations would need to consider sea level rise to reduce impacts. 24 

CEQA Conclusion: Alternative 1C would not result in an increase to exposure of people or structures 25 
to flooding due to construction of the conveyance facilities because the BDCP proponents would be 26 
required to comply with the requirements of USACE, CVFPB, and DWR to avoid increased flood 27 
potential and levee failure due to construction and operation of the facilities as described in Section 28 
6.2.2.4. If the design flood elevations did not consider sea level rise to reduce impacts, these impacts 29 
are considered significant. Mitigation Measure SW-7 would reduce this impact to a less-than-30 
significant level. 31 

Mitigation Measure SW-7: Implement Measures to Reduce Flood Damage 32 

Please see Mitigation Measure SW-7 under Impact SW-7 in the discussion of Alternative 1A. 33 
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6.3.3.5 Alternative 2A—Dual Conveyance with Pipeline/Tunnel and Five 1 

Intakes (15,000 cfs; Operational Scenario B) 2 

Reverse Flows in Old and Middle River 3 

Impact SW-3: Change in Reverse Flow Conditions in Old and Middle Rivers 4 

Reverse flow conditions for Old and Middle River flows would be reduced under Alternative 2A on a 5 
long-term average basis except in April, as shown in Figure 6-23. Compared to flows under both 6 
Existing Conditions and the No Action Alternative, Old and Middle River flows would be less positive 7 
in April under Alternative 2A because Alternative 2A does not include inflow/export ratio criteria 8 
for the San Joaquin River in those months. Therefore, Alternative 2A would result in reduced reverse 9 
flow conditions in Old and Middle Rivers in May through March and increased reverse flow 10 
conditions in April. 11 

NEPA Effects: A comparison with reverse flow conditions under the No Action Alternative provides 12 
an indication of the potential change due to Alternative 2A without the effects of sea level rise and 13 
climate change and the results show that reverse flow conditions under Alternative 2A would be 14 
reduced on a long-term average basis except in April as compared to No Action Alternative. 15 

CEQA Conclusion: Alternative 2A would provide positive changes related to reducing reverse flows 16 
in Old and Middle Rivers in June through March and negative changes in the form of less positive 17 
flows in wetter years and increased reverse flow conditions in drier years during April and May, 18 
compared to Existing Conditions. These impacts are considered significant because the increase 19 
(more negative) in reverse flow conditions is greater than 1%. The significance of the impact to 20 
beneficial use of the surface water for water supplies and aquatic resources, and appropriate 21 
Mitigation Measures for those impacts on beneficial uses, are described in Chapter 8, Water Quality, 22 
and Chapter 11, Fisheries and Aquatic Resources. 23 

Impact SW-7: Expose People or Structures to a Significant Risk of Loss, Injury, or Death 24 
Involving Flooding Due to the Construction of New Conveyance Facilities 25 

NEPA Effects: Effects associated with construction of conveyance facilities under Alternative 2A 26 
would be identical to those described under Alternative 1A because the facilities would be identical. 27 
Alternative 2A would not result in an increase to exposure of people or structures to flooding due to 28 
construction of the conveyance facilities because the BDCP proponents would be required to comply 29 
with the requirements of USACE, CVFPB, and DWR to avoid increased flood potential and levee 30 
failure due to construction and operation of the facilities as described in Section 6.2.2.4 as described 31 
in Section 6.2.2.4. Additionally, DWR would consult with local reclamation districts to ensure that 32 
construction activities would not conflict with reclamation district flood protection measures. 33 
Determination of design flood elevations would need to consider sea level rise to reduce impacts. 34 

CEQA Conclusion: Alternative 2A would not result in an increase to exposure of people or structures 35 
to flooding due to construction of the conveyance facilities because the BDCP proponents would be 36 
required to comply with the requirements of USACE, CVFPB, and DWR to avoid increased flood 37 
potential and levee failure due to construction and operation of the facilities as described in Section 38 
6.2.2.4. If the design flood elevations did not consider sea level rise to reduce impacts, these impacts 39 
are considered significant. Mitigation Measure SW-7 would reduce this impact to a less-than-40 
significant level. 41 
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Mitigation Measure SW-7: Implement Measures to Reduce Flood Damage 1 

Please see Mitigation Measure SW-7 under Impact SW-7 in the discussion of Alternative 1A. 2 

6.3.3.6 Alternative 2B—Dual Conveyance with East Alignment and Five 3 

Intakes (15,000 cfs; Operational Scenario B) 4 

Reverse Flows in Old and Middle River 5 

Impact SW-3: Change in Reverse Flow Conditions in Old and Middle Rivers 6 

NEPA Effects: Effects on Old and Middle River flows under Alternative 2B would be identical to 7 
those described for Impact SW-3 under Alternative 2A because the operations of the facilities would 8 
be identical. 9 

CEQA Conclusion: Alternative 2B would provide positive changes related to reducing reverse flows 10 
in Old and Middle Rivers in June through March and negative changes in the form of less positive 11 
flows in wetter years and increased reverse flow conditions in drier years during April and May as 12 
compared to Existing Conditions. These impacts are considered significant because the increase 13 
(more negative) in reverse flow conditions is greater than 1%. The significance of the impact to 14 
beneficial use of the surface water for water supplies and aquatic resources, and appropriate 15 
Mitigation Measures for those impacts on beneficial uses, are described in Chapter 8, Water Quality, 16 
and Chapter 11, Fisheries and Aquatic Resources. 17 

Impact SW-7: Expose People or Structures to a Significant Risk of Loss, Injury, or Death 18 
Involving Flooding Due to the Construction of New Conveyance Facilities 19 

NEPA Effects: Effects associated with construction of conveyance facilities under Alternative 2B 20 
would be identical to those described under Alternative 1B because the facilities would be identical. 21 
Alternative 2B would not result in an increase to exposure of people or structures to flooding due to 22 
construction of the conveyance facilities because the BDCP proponents would be required to comply 23 
with USACE, CVFPB, and DWR requirements to avoid increased flood potential and levee failure due 24 
to construction and operation of the facilities as described in Section 6.2.2.4. Additionally, DWR 25 
would consult with local reclamation districts to ensure that construction activities would not 26 
conflict with reclamation district flood protection measures. However, increased wind fetch near 27 
open water areas of habitat restoration could cause potential damage to adjacent levees. 28 

CEQA Conclusion: Alternative 2B would not result in increased exposure of people or structures to 29 
flooding due to construction of the conveyance facilities because the BDCP proponents would be 30 
required to comply with the requirements of USACE, CVFPB, and DWR to avoid increased flood 31 
potential and levee failure due to construction and operation of the facilities as described in Section 32 
6.2.2.4. If the design flood elevations did not consider sea level rise to reduce impacts, these impacts 33 
are considered significant. Mitigation Measure SW-7 would reduce this impact to a less-than-34 
significant level. 35 

Mitigation Measure SW-7: Implement Measures to Reduce Flood Damage 36 

Please see Mitigation Measure SW-7 under Impact SW-7 in the discussion of Alternative 1A. 37 



 Surface Water 

 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

6-12 
2015 

ICF 00139.14 

 

6.3.3.7 Alternative 2C—Dual Conveyance with West Alignment and 1 

Intakes W1–W5 (15,000 cfs; Operational Scenario B) 2 

Reverse Flows in Old and Middle River 3 

Impact SW-3: Change in Reverse Flow Conditions in Old and Middle Rivers 4 

NEPA Effects: Effects on Old and Middle River flows under Alternative 2C would be identical to 5 
those described for Impact SW-3 under Alternative 2A because the operations of the facilities would 6 
be identical. 7 

CEQA Conclusion: Alternative 2C would provide positive changes related to reducing reverse flows 8 
in Old and Middle Rivers in June through March and negative changes in the form of less positive 9 
flows in wetter years and increased reverse flow conditions in drier years during April and May as 10 
compared to Existing Conditions. These impacts are considered significant because the increase 11 
(more negative) in reverse flow conditions is greater than 1%. The significance of the impact to 12 
beneficial use of the surface water for water supplies and aquatic resources, and appropriate 13 
Mitigation Measures for those impacts on beneficial uses, are described in Chapter 8, Water Quality, 14 
and Chapter 11, Fisheries and Aquatic Resources. 15 

Impact SW-7: Expose People or Structures to a Significant Risk of Loss, Injury, or Death 16 
Involving Flooding Due to the Construction of New Conveyance Facilities 17 

NEPA Effects: Effects associated with construction of conveyance facilities under Alternative 2C 18 
would be identical to those described under Alternative 1C because the facilities would be identical. 19 
Alternative 2C would not result in increased exposure of people or structures to flooding due to 20 
construction of the conveyance facilities because the BDCP proponents would be required to comply 21 
with USACE, CVFPB, and DWR requirements to avoid increased flood potential and levee failure due 22 
to construction and operation of the facilities as described in Section 6.2.2.4. Additionally, DWR 23 
would consult with local reclamation districts to ensure that construction activities would not 24 
conflict with reclamation district flood protection measures. Determination of design flood 25 
elevations would need to consider sea level rise to reduce impacts. 26 

CEQA Conclusion: Alternative 2C would not result in an increase to exposure of people or structures 27 
to flooding due to construction of the conveyance facilities because the BDCP proponents would be 28 
required to comply with the requirements of USACE, CVFPB, and DWR to avoid increased flood 29 
potential and levee failure due to construction and operation of the facilities as described in Section 30 
6.2.2.4. If the design flood elevations did not consider sea level rise to reduce impacts, these impacts 31 
are considered significant. Mitigation Measure SW-7 would reduce this impact to a less-than-32 
significant level. 33 

Mitigation Measure SW-7: Implement Measures to Reduce Flood Damage 34 

Please see Mitigation Measure SW-7 under Impact SW-7 in the discussion of Alternative 1A. 35 
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6.3.3.8 Alternative 3—Dual Conveyance with Pipeline/Tunnel and 1 

Intakes 1 and 2 (6,000 cfs; Operational Scenario A) 2 

Reverse Flows in Old and Middle River 3 

Impact SW-3: Change in Reverse Flow Conditions in Old and Middle Rivers 4 

Reverse flow conditions for Old and Middle River flows would be reduced under Alternative 3 on a 5 
long-term average basis except in April and May; and October, compared to reverse flows under 6 
both Existing Conditions and the No Action Alternative, as shown in Figure 6-23. Compared to flows 7 
under the No Action Alternative, Old and Middle River flows would be less positive in April and May 8 
under Alternative 3 because Alternative 3 does not include inflow/export ratio criteria for the San 9 
Joaquin River in those months; and it would be less positive in October because Alternative 3 does 10 
not include Fall X2. Therefore, Alternative 3 would result in reduced reverse flow conditions in Old 11 
and Middle Rivers in November through March and June through September and increased reverse 12 
flow conditions in April, May, and October. 13 

NEPA Effects: A comparison with reverse flow conditions under the No Action Alternative provides 14 
an indication of the potential change due to Alternative 3 without the effects of sea level rise and 15 
climate change and the results show that reverse flow conditions under Alternative 3 would be 16 
reduced on a long-term average basis except in October, April, and May as compared to No Action 17 
Alternative. 18 

CEQA Conclusion: Alternative 3 would provide positive changes related to reducing reverse flows in 19 
Old and Middle Rivers in June through March and negative changes in the form of increased reverse 20 
flow conditions in April and May, compared to Existing Conditions. These impacts are considered 21 
significant because the increase (more negative) in reverse flow conditions is greater than 1%. The 22 
significance of the impact to beneficial use of the surface water for water supplies and aquatic 23 
resources, and appropriate Mitigation Measures for those impacts on beneficial uses are described 24 
in Chapter 8, Water Quality, and Chapter 11, Fisheries and Aquatic Resources. 25 

Impact SW-7: Expose People or Structures to a Significant Risk of Loss, Injury, or Death 26 
Involving Flooding Due to the Construction of New Conveyance Facilities 27 

NEPA Effects: Effects associated with construction of conveyance facilities under Alternative 3 28 
would be similar to those described under Alternative 1A because the facilities would be similar 29 
with the exception of three fewer intakes, pumping plants, and associated conveyance facilities. 30 
Therefore, potential for effects would be less than described under Alternative 1A. However, the 31 
measures included in Alternative 1A to avoid adverse effects would be included in Alternative 3. 32 
Therefore, Alternative 3 would not result in an increase to exposure of people or structures to 33 
flooding due to construction of the conveyance facilities because the BDCP proponents would be 34 
required to comply with USACE, CVFPB, and DWR requirements to avoid increased flood potential 35 
and levee failure due to construction and operation of the facilities as described in Section 6.2.2.4. 36 
Additionally, DWR would consult with local reclamation districts to ensure that construction 37 
activities would not conflict with reclamation district flood protection measures. Determination of 38 
design flood elevations would need to consider sea level rise to reduce impacts. 39 

CEQA Conclusion: Alternative 3 would not result in an increase to exposure of people or structures 40 
to flooding due to construction of the conveyance facilities because the BDCP proponents would be 41 
required to comply with the requirements of USACE, CVFPB, and DWR to avoid increased flood 42 
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potential and levee failure due to construction and operation of the facilities as described in Section 1 
6.2.2.4. If the design flood elevations did not consider sea level rise to reduce impacts, these impacts 2 
are considered significant. Mitigation Measure SW-7 would reduce this impact to a less-than-3 
significant level. 4 

Mitigation Measure SW-7: Implement Measures to Reduce Flood Damage 5 

Please see Mitigation Measure SW-7 under Impact SW-7 in the discussion of Alternative 1A. 6 

6.3.3.9 Alternative 4—Dual Conveyance with Modified Pipeline/Tunnel 7 

and Intakes 2, 3, and 5 (9,000 cfs; Operational Scenario H) 8 

Facilities construction under Alternative 4 would be similar to those described under Alternative 2A 9 
with only three intakes. The facilities at the intake locations would not include pump; however, the 10 
facilities would include fish screens and sediment removal as included in Alternative 2A. The 11 
intermediate forebay also would be smaller than under Alternative 2A.  12 

Alternative 4 water conveyance operations would be based on Alternative 2A, with the exception 13 
that a range of possible operations for additional spring and fall Delta outflow requirements that are 14 
considered to be equally likely would be evaluated. This range of operations comprises four 15 
separate scenarios as described in detail in Section 3.6.4.2 in Chapter 3, Description of Alternatives, 16 
and in Appendix 5A, BDCP EIR/EIS Modeling Technical Appendix. These four scenarios vary 17 
depending on assumptions for Delta outflow requirements in spring and fall. 18 

 Alternative 4 Operational Scenario H1 (Alternative 4 H1) does not include enhanced spring 19 
outflow requirements or Fall X2, 20 

 Alternative 4 Operational Scenario H2 (Alternative 4 H2) includes enhanced spring outflow 21 
requirements but not Fall X2, 22 

 Alternative 4 Operational Scenario H3 (Alternative 4 H3) does not include enhanced spring 23 
outflow requirements but includes Fall X2 (similar to Alternative 2A), and 24 

 Alternative 4 Operational Scenario H4 (Alternative 4 H4) includes both enhanced spring outflow 25 
requirements and Fall X2. 26 

Model results discussed for this Alternative are summarized in Tables 6-2 through 6-7. 27 

SWP/CVP Reservoir Storage and Related Changes to Flood Potential 28 

Impact SW-1: Changes in SWP or CVP Reservoir Flood Storage Capacity 29 

Reservoir storage in Shasta Lake, Folsom Lake, and Lake Oroville during the October through June 30 
period is compared to the flood storage capacity of each reservoir to identify the number of months 31 
where the reservoir storage is close to the flood storage capacity.  32 

NEPA Effects: Under Alternative 4 scenarios, the number of months where the reservoir storage is 33 
close to the flood storage capacity in Shasta Lake, Folsom Lake, and Lake Oroville would be similar 34 
(or show no more than 10% increase) under the No Action Alternative, as shown in Tables 6-2 35 
through 6-7. 36 

A comparison with storage conditions under the No Action Alternative provides an indication of the 37 
potential change due to Alternative 4 without the effects of sea level rise and climate change and the 38 
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results show that reservoir storages would not be consistently high during October through June 1 
under Alternative 4 as compared to the conditions under the No Action Alternative. Therefore, 2 
Alternative 4 would not result in adverse effects on reservoir flood storage capacity as compared to 3 
the conditions without the project. 4 

CEQA Conclusion: Under Alternative 4 scenarios, the number of months where the reservoir storage 5 
is close to the flood storage capacity in Shasta Lake, Folsom Lake, and Lake Oroville would be less 6 
than under Existing Conditions, as shown in Tables 6-2 through 6-7. These differences represent 7 
changes under Alternative 4, increased demands from Existing Conditions to No Action Alternative, 8 
and changes due to sea level rise and climate change. Alternative 4 would not cause consistently 9 
higher storages in the upper Sacramento River watershed during the October through June period. 10 
Accordingly, Alternative 4 would result in a less-than-significant impact on flood management. No 11 
mitigation is required. 12 

Highest Monthly Flows in Sacramento and San Joaquin Rivers and Related Changes 13 

to Flood Potential 14 

Impact SW-2: Changes in Sacramento and San Joaquin River Flood Flows 15 

Sacramento River at Bend Bridge 16 

Highest monthly flows that occur in Sacramento River at Bend Bridge are shown in Figures 6-8 and 17 
6-9 during wet years and over the long-term average. 18 

Average of highest flows simulated (flows with probability of exceedance of 10% or less) under 19 
Alternative 4 would remain similar (in scenarios H3 and H4) or increase by no more than 1% (in 20 
scenarios H1 and H2) of the channel capacity (100,000 cfs)as compared to the flows under the No 21 
Action Alternative, as shown in Tables 6-2 through 6-4. 22 

Average of highest flows simulated (flows with probability of exceedance of 10% or less) under 23 
Alternative 4 would increase by 2% (in scenarios H3 and H4) to 3% (in scenarios H1 and H2) of the 24 
channel capacity (100,000 cfs) as compared to the flows under Existing Conditions, as shown in 25 
Tables 6-2 through 6-4. The increase primarily would occur due to sea level rise, climate change, and 26 
increased north of Delta demands. 27 

A comparison with flow conditions under the No Action Alternative provides an indication of the 28 
potential change due to Alternative 4 without the effects of sea level rise and climate change and the 29 
results show that there would not be a consistent increase in high flow conditions under Alternative 30 
4 as compared to the No Action Alternative. Therefore, Alternative 4 would not result in adverse 31 
impacts on flow conditions in the Sacramento River at Bend Bridge as compared to the conditions 32 
without the project. 33 

Sacramento River at Freeport 34 

Highest monthly flows that occur in Sacramento River at Freeport are shown in Figures 6-10 and 6-35 
11 during wet years and over the long-term average. 36 

Average of highest flows simulated (flows with probability of exceedance of 10% or less) under all 37 
Alternative 4 scenarios would decrease by 1% of the channel capacity (110,000 cfs) as compared to 38 
the flows under the No Action Alternative, as shown in Tables 6-2 through 6-4. 39 
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Average of highest flows simulated (flows with probability of exceedance of 10% or less) under 1 
Alternative 4 would remain similar (in scenarios H3 and H4) or increase by no more than 1% (in 2 
scenarios H1 and H2) of the channel capacity (110,000 cfs) as compared to the flows under Existing 3 
Conditions, as shown in Tables 6-2 through 6-4. The increase primarily would occur due to sea level 4 
rise, climate change, and increased north of Delta demands. 5 

A comparison with flow conditions under the No Action Alternative provides an indication of the 6 
potential change due to Alternative 4 without the effects of sea level rise and climate change and the 7 
results show that there would not be a consistent increase in high flow conditions under Alternative 8 
4 as compared to the No Action Alternative. Therefore, Alternative 4 would not result in adverse 9 
impacts on flow conditions in the Sacramento River at Freeport as compared to the conditions 10 
without the project. 11 

San Joaquin River at Vernalis 12 

Highest monthly flows that occur in San Joaquin River at Vernalis are shown in Figures 6-12 and 6-13 
13 during wet years and over the long-term average. 14 

Average of highest flows simulated (flows with probability of exceedance of 10% or less) under all 15 
Alternative 4 scenarios would remain similar to (or show less than 1% change with respect to the 16 
channel capacity: 52,000 cfs) as compared to the flows under the No Action Alternative, as shown in 17 
Tables 6-2 through 6-4. 18 

Average of highest flows simulated (flows with probability of exceedance of 10% or less) under all 19 
Alternative 4 scenarios would remain similar (or show less than 1% change with respect to the 20 
channel capacity: 110,000 cfs) as compared to the flows under Existing Conditions, as shown in 21 
Tables 6-2 through 6-4. 22 

A comparison with flow conditions under the No Action Alternative provides an indication of the 23 
potential change due to Alternative 4 without the effects of sea level rise and climate change and the 24 
results show that there would not be a consistent increase in high flow conditions under Alternative 25 
4 as compared to the No Action Alternative. Therefore, Alternative 4 would not result in adverse 26 
impacts on flow conditions in the San Joaquin River at Vernalis as compared to the conditions 27 
without the project. 28 

Sacramento River at Locations Upstream of Walnut Grove (downstream of north Delta intakes) 29 

Highest monthly flows that occur in the n the Sacramento River upstream of Walnut Grove are 30 
shown in Figures 6-14 and 6-15 during wet years and over the long-term average. 31 

Average of highest flows simulated (flows with probability of exceedance of 10% or less) under 32 
Alternative 4 would decrease by 8% (in scenarios H1 and H2) to 9% (in scenarios H3 and H4)of the 33 
channel capacity (110,000 cfs) as compared to the flows under the No Action Alternative, as shown 34 
in Tables 6-2 through 6-4. 35 

Average of highest flows simulated (flows with probability of exceedance of 10% or less) under 36 
Alternative 4 would decrease by 7% (in scenarios H1 and H2) to 8% (in scenarios H3 and H4) of the 37 
channel capacity (110,000 cfs) as compared to the flows under Existing Conditions, as shown in 38 
Tables 6-2 through 6-4. This decrease primarily would occur due to sea level rise, climate change, 39 
and increased north of Delta demands. 40 
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A comparison with flow conditions under the No Action Alternative provides an indication of the 1 
potential change due to Alternative 4 without the effects of sea level rise and climate change and the 2 
results show that there would not be a consistent increase in high flow conditions under Alternative 3 
4 as compared to the No Action Alternative. Therefore, Alternative 4 would not result in adverse 4 
impacts on flow conditions in the Sacramento River upstream of Walnut Grove as compared to the 5 
conditions without the project. 6 

Trinity River Downstream of Lewiston Dam 7 

Highest monthly flows that occur in the Trinity River downstream of Lewiston Lake are shown in 8 
Figures 6-16 and 6-17 during wet years and over the long-term average. 9 

Average of highest flows simulated (flows with probability of exceedance of 10% or less) under 10 
Alternative 4 would remain similar (in scenarios H3 and H4) or increase by no more than 1% (in 11 
scenarios H1 and H2) of the channel capacity (6,000 cfs) as compared to the flows under the No 12 
Action Alternative, as shown in Tables 6-2 through 6-4. 13 

Average of highest flows simulated (flows with probability of exceedance of 10% or less) under 14 
Alternative 4 would increase by 4% (in scenarios H3 and H4) to 5% (in scenarios H1 and H2) of the 15 
channel capacity (6,000 cfs) as compared to the flows under Existing Conditions, as shown in Tables 16 
6-2 through 6-4. This increase primarily would occur due to sea level rise, climate change, and 17 
increased north of Delta demands. 18 

A comparison with flow conditions under the No Action Alternative provides an indication of the 19 
potential change due to Alternative 4 without the effects of sea level rise and climate change and the 20 
results show that there would not be a consistent increase in high flow conditions under Alternative 21 
4 as compared to the No Action Alternative. Therefore, Alternative 4 would not result in adverse 22 
impacts on flow conditions in the Trinity River downstream of Lewiston Lake as compared to the 23 
conditions without the project. 24 

American River Downstream of Nimbus Dam 25 

Highest monthly flows that occur in the American River at Nimbus Dam are shown in Figures 6-18 26 
and 6-19 during wet years and over the long-term average. 27 

Average of highest flows simulated (flows with probability of exceedance of 10% or less) under all 28 
Alternative 4 scenarios would remain similar to (or show less than 1% change with respect to the 29 
channel capacity: 115,000 cfs) as compared to the flows under the No Action Alternative, as shown 30 
in Tables 6-2 through 6-4. 31 

Average of highest flows simulated (flows with probability of exceedance of 10% or less) under all 32 
Alternative 4 scenarios would increase by no more than 1% of the channel capacity (115,000 cfs) as 33 
compared to the flows under Existing Conditions, as shown in Tables 6-2 through 6-4. This increase 34 
primarily would occur due to sea level rise, climate change, and increased north of Delta demands. 35 

A comparison with flow conditions under the No Action Alternative provides an indication of the 36 
potential change due to Alternative 4 without the effects of sea level rise and climate change and the 37 
results show that there would not be a consistent increase in high flow conditions under Alternative 38 
4 as compared to the No Action Alternative. Therefore, Alternative 4 would not result in adverse 39 
impacts on flow conditions in the American River at Nimbus Dam as compared to the conditions 40 
without the project. 41 
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Feather River Downstream of Thermalito Dam 1 

Highest monthly flows that occur in the Feather River downstream of Thermalito Dam are shown in 2 
Figures 6-20 and 6-21 during wet years and over the long-term average. 3 

Average of highest flows simulated (flows with probability of exceedance of 10% or less) under 4 
Alternative 4 would remain similar (in scenarios H1 and H3) or increase by no more than 1% (in 5 
scenarios H2 and H4) of the channel capacity (210,000 cfs) as compared to the flows under the No 6 
Action Alternative, as shown in Tables 6-2 through 6-4. 7 

Average of highest flows simulated (flows with probability of exceedance of 10% or less) under 8 
Alternative 4 would remain similar (in scenario H3) or increase by no more than 1% (in scenarios 9 
H1, H2, and H4) of the channel capacity (210,000 cfs) as compared to the flows under Existing 10 
Conditions, as shown in Tables 6-2 through 6-4. The increase primarily would occur due to sea level 11 
rise, climate change, and increased north of Delta demands. 12 

A comparison with flow conditions under the No Action Alternative provides an indication of the 13 
potential change due to Alternative 4 without the effects of sea level rise and climate change and the 14 
results show that there would not be a consistent increase in high flow conditions under Alternative 15 
4 as compared to the No Action Alternative. Therefore, Alternative 4 would not result in adverse 16 
impacts on flow conditions in the Feather River at Thermalito Dam as compared to the conditions 17 
without the project. 18 

Yolo Bypass at Fremont Weir 19 

Highest monthly spills into the Yolo Bypass at Fremont Weir occur in February during wet years, as 20 
shown in Figure 6-22. 21 

Average of highest spills simulated (flows with probability of exceedance of 10% or less) under 22 
Alternative 4 (in all four Alternative 4 scenarios) would increase no more than 1% of the channel 23 
capacity as compared to the flows under the No Action Alternative, as shown in Tables 6-2 through 24 
6-4. 25 

Average of highest spills simulated (flows with probability of exceedance of 10% or less) under 26 
Alternative 4 would increase by no more than 1% (in scenario H3) to 2% (in scenarios H1, H2, and 27 
H4) of the channel capacity (343,000 cfs) as compared to the flows under Existing Conditions, as 28 
shown in Tables 6-2 through 6-4. This increase primarily would occur due to sea level rise, climate 29 
change, and increased north of Delta demands. 30 

A comparison with flow conditions under the No Action Alternative provides an indication of the 31 
potential change due to Alternative 4 without the effects of sea level rise and climate change and the 32 
results show that there would not be a consistent increase in high flow conditions under Alternative 33 
4 as compared to the No Action Alternative. Therefore, Alternative 4 would not result in adverse 34 
impacts on flow conditions in the Yolo Bypass at Fremont Weir as compared to the conditions 35 
without the project. 36 

NEPA Effects: Overall, Alternative 4 would not result in an increase in potential risk for flood 37 
management compared to the No Action Alternative. Highest monthly flows under Alternative 4 in 38 
the locations considered in this analysis either were similar to or less than highest monthly flows 39 
that would occur under the No Action Alternative; or the increase in highest monthly flows would be 40 
less than the flood capacity for the channels at these locations. 41 
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Average of highest flows simulated (flows with probability of exceedance of 10% or less) would 1 
increase no more than 1% of the channel capacity as compared to the flows under the No Action 2 
Alternative. 3 

Increased frequency of spills due to the proposed notch under Alternative 4 would not cause any 4 
significant adverse effect in conveying flood flows, because the maximum capacity of the notch is 5 
6,000 cfs (less than 2% of the channel capacity); and the notch is closed (no additional flow) when 6 
the River stage reaches the weir crest elevation. Therefore, even if the notch enables spills before 7 
the River stage reaches the crest elevation, these spills would be minor relative to the capacity of the 8 
Bypass. Velocity in the Bypass would increase as the spills occur over the crest; therefore the inertia 9 
due to earlier spills through the notch would decrease and would not be significant by the time the 10 
Bypass reaches full capacity. 11 

Therefore, Alternative 4 would not result in adverse effects on flood management. 12 

CEQA Conclusion: Alternative 4 would not result in an increase in potential risk for flood 13 
management compared to Existing Conditions when the changes due to sea level rise and climate 14 
change are eliminated from the analysis. Highest monthly flows under Alternative 4 in the locations 15 
considered in this analysis either were similar to or less than those that would occur under Existing 16 
Conditions without the changes in sea level rise and climate change; or the increased highest 17 
monthly flows would not exceed the flood capacity of the channels at these locations. Accordingly, 18 
Alternative 4 would result in a less-than-significant impact on flood management. No mitigation is 19 
required. 20 

Reverse Flows in Old and Middle River 21 

Impact SW-3: Change in Reverse Flow Conditions in Old and Middle Rivers 22 

Reverse flow conditions for Old and Middle River flows would be reduced under Alternative 4 on a 23 
long-term average basis except in May in scenarios H2 and H4 and in April and May in scenarios H1 24 
and H3, compared to reverse flows under both Existing Conditions and the No Action Alternative, as 25 
shown in Figure 6-23. Compared to flows under the No Action Alternative, Old and Middle River 26 
flows would be less positive in April and May under scenarios H1 and H3 because these scenarios do 27 
not include inflow/export ratio criteria for the San Joaquin River in those months, although there 28 
are other criteria for Old and Middle River flows assumed in these scenarios. This effect is only seen 29 
in May in scenarios H2 and H4 because these two scenarios include enhanced spring outflow 30 
requirements. Therefore, Alternative 4 would result in reduced reverse flow conditions in Old and 31 
Middle Rivers in June through March and increased reverse flow conditions in April (in scenarios H1 32 
and H3) and May (in all four Alternative 4 scenarios). 33 

NEPA Effects: A comparison with reverse flow conditions under the No Action Alternative provides 34 
an indication of the potential change due to Alternative 4 without the effects of sea level rise and 35 
climate change and the results show that reverse flow conditions under Alternative 4 would be 36 
reduced on a long-term average basis except in April and May as compared to No Action Alternative. 37 

CEQA Conclusion: Alternative 4 would provide positive changes related to reducing reverse flows in 38 
Old and Middle Rivers in June through March and negative changes in the form of increased reverse 39 
flow conditions in April and May, compared to Existing Conditions. These impacts are considered 40 
significant because the increase (more negative) in reverse flow conditions is greater than 1%. The 41 
significance of the impact to beneficial use of the surface water for water supplies and aquatic 42 



 Surface Water 

 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

6-20 
2015 

ICF 00139.14 

 

resources, and appropriate Mitigation Measures for those impacts on beneficial uses, are described 1 
in Chapter 8, Water Quality, and Chapter 11, Fisheries and Aquatic Resources. 2 

Impact SW-4: Substantially Alter the Existing Drainage Pattern or Substantially Increase the 3 
Rate or Amount of Surface Runoff in a Manner That Would Result in Flooding during 4 
Construction of Conveyance Facilities 5 

NEPA Effects: Effects associated with construction and operations of facilities under Alternative 4 6 
would be similar to those described under Alternative 1A with the exception of two fewer intakes, 7 
elimination of the pumps at the intake locations, and reduction of the intermediate forebay acreage. 8 
Additional pumps would be constructed near Clifton Court Forebay under Alternative 4 as 9 
compared to Alternative 1A. Because similar construction methods and similar features would be 10 
used as under Alternative 1A, the types of effects would be similar. However, the potential for effects 11 
would be less than described under Alternative 1A. However, the measures included in Alternative 12 
1A to avoid adverse effects would be included in Alternative 4. 13 

Alternative 4 would involve excavation, grading, stockpiling, soil compaction, and dewatering that 14 
would result in temporary and long-term changes to drainage patterns, drainage paths, and facilities 15 
that would in turn, cause changes in drainage flow rates, directions, and velocities. Construction of 16 
cofferdams could impede river flows, cause hydraulic effects, and increase water surface elevations 17 
upstream. Potential adverse effects could occur due to increased stormwater runoff from paved 18 
areas that could increase flows in local drainages; and changes in sediment accumulation near the 19 
intakes. Mitigation Measure SW-4 is available to address effects of runoff and sedimentation. 20 

CEQA Conclusion: Alternative 4 could result in alterations to drainage patterns, stream courses, and 21 
runoff; and potential for increased surface water elevations in the rivers and streams during 22 
construction and operations of facilities located within the waterway. Potential impacts could occur 23 
due to increased stormwater runoff from paved areas that could increase flows in local drainages, 24 
and from changes in sediment accumulation near the intakes. These impacts are considered 25 
significant. Mitigation Measure SW-4 would reduce this impact to a less-than-significant level 26 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 27 

Please see Mitigation Measure SW-4 under Impact SW-4 in the discussion of Alternative 1A. 28 

Impact SW-5: Substantially Alter the Existing Drainage Pattern or Substantially Increase the 29 
Rate or Amount of Surface Runoff in a Manner That Would Result in Flooding during 30 
Construction of Habitat Restoration Area Facilities 31 

NEPA Effects: Effects of alternating existing drainage patterns under Alternative 4 would be the 32 
same as those described for Impact SW-5 under Alternative 1A because the habitat restoration areas 33 
would be identical and provisions to avoid adverse effects on drainage patterns would be the same. 34 

CEQA Conclusion: Please see Impact SW-5 conclusion in Alternative 1A. 35 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 36 

Please see Mitigation Measure SW-4 under Impact SW-4 in the discussion of Alternative 1A. 37 
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Impact SW-6: Create or Contribute Runoff Water Which Would Exceed the Capacity of 1 
Existing or Planned Stormwater Drainage Systems or Provide Substantial Additional Sources 2 
of Polluted Runoff 3 

Effects associated with construction and operations of facilities under Alternative 4 would be similar 4 
to those described under Alternative 1A with the exception of two fewer intakes, elimination of the 5 
pumps at the intake locations, and reduction of the intermediate forebay acreage. Additional pumps 6 
would be constructed near Clifton Court Forebay under Alternative 4 as compared to Alternative 1A. 7 
Because similar construction methods and similar features would be used as under Alternative 1A, 8 
the types of effects would be similar. However, the potential for effects would be less than described 9 
under Alternative 1A. 10 

NEPA Effects: Paving, soil compaction, and other activities would increase runoff during facilities 11 
construction and operations. Construction and operation of dewatering facilities and associated 12 
discharge of water would result in localized increases in flows and water surface elevations in 13 
receiving channels. These activities could result in adverse effects if the runoff volume exceeds the 14 
capacities of local drainages. Compliance with permit design requirements would avoid adverse 15 
effects on surface water quality and flows from dewatering activities. The use of dispersion facilities 16 
would reduce the potential for channel erosion. Mitigation Measure SW-4 is available to address 17 
adverse effects. 18 

CEQA Conclusion: Alternative 4 actions would include installation of dewatering facilities in 19 
accordance with permits issued by the Regional Water Quality Control Board, USACE, and CVFPB 20 
(See Section 6.2.2.4). Alternative 4 would include provisions to design the dewatering system in 21 
accordance with these permits to avoid significant impacts on surface water quality and flows. As an 22 
example, the project would be designed to meet USACE requirements for hydraulic neutrality and 23 
CVFPB requirements for access for maintenance and flood-fighting purposes. However, increased 24 
runoff could occur from facilities sites during construction or operations and could result in 25 
significant impacts if the runoff volume exceeds the capacities of local drainages. These impacts are 26 
considered significant. Mitigation Measure SW-4 would reduce this potential impact to a less-than-27 
significant level. 28 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 29 

Please see Mitigation Measure SW-4 under Impact SW-4 in the discussion of Alternative 1A. 30 

Impact SW-7: Expose People or Structures to a Significant Risk of Loss, Injury, or Death 31 
Involving Flooding Due to the Construction of New Conveyance Facilities 32 

NEPA Effects: Effects associated with construction of conveyance facilities under Alternative 4 33 
would be identical those described under Alternative 1A with the exception of two fewer intakes, 34 
elimination of the pumps at the intake locations, and reduction of the intermediate forebay acreage. 35 
Additional pumps would be constructed near Clifton Court Forebay under Alternative 4 as 36 
compared to Alternative 1A. Because similar construction methods and similar features would be 37 
used as under Alternative 1A, the types of effects would be similar. However, the potential for effects 38 
would be less than described under Alternative 1A. However, the measures included in Alternative 39 
1A to avoid adverse effects would be included in Alternative 4.  40 

Alternative 4 would not result in an increase to exposure of people or structures to flooding due to 41 
construction of the conveyance facilities because the BDCP proponents would be required to comply 42 
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with USACE, CVFPB, and DWR requirements to avoid increased flood potential and levee failure due 1 
to construction and operation of the facilities as described in Section 6.2.2.4. Additionally, DWR 2 
would consult with local reclamation districts to ensure that construction activities would not 3 
conflict with reclamation district flood protection measures. Determination of design flood 4 
elevations would need to consider sea level rise to reduce impacts. 5 

CEQA Conclusion: Alternative 4 would not result in an increase to exposure of people or structures 6 
to flooding due to construction of the conveyance facilities because the BDCP proponents would be 7 
required to comply with the requirements of USACE, CVFPB, and DWR to avoid increased flood 8 
potential and levee failure due to construction and operation of the facilities as described in Section 9 
6.2.2.4. If the design flood elevations did not consider sea level rise to reduce impacts, these impacts 10 
are considered significant. Mitigation Measure SW-7 would reduce this impact to a less-than-11 
significant level. 12 

Mitigation Measure SW-7: Implement Measures to Reduce Flood Damage 13 

Please see Mitigation Measure SW-7 under Impact SW-7 in the discussion of Alternative 1A. 14 

Impact SW-8: Expose People or Structures to a Significant Risk of Loss, Injury, or Death 15 
Involving Flooding Due to Habitat Restoration 16 

NEPA Effects: Effects of operation of habitat restoration areas on levees under Alternative 4 would 17 
be the same as those described for Impact SW-8 under Alternative 1A because the habitat 18 
restoration areas would be identical and provisions to avoid adverse effects on drainage patterns 19 
would be the same. 20 

CEQA Conclusion: Please see Impact SW-8 conclusion in Alternative 1A. 21 

Mitigation Measure SW-8: Implement Measures to Address Potential Wind Fetch Issues 22 

Please see Mitigation Measure SW-8 under Impact SW-8 in the discussion of Alternative 1A. 23 

Impact SW-9: Place within a 100-Year Flood Hazard Area Structures Which Would Impede or 24 
Redirect Flood Flows, or Be Subject to Inundation by Mudflow 25 

Effects associated with construction and operations of facilities under Alternative 4 would be 26 
identical those described under Alternative 1A with the exception of two fewer intakes, elimination 27 
of the pumps at the intake locations, and reduction of the intermediate forebay acreage. Additional 28 
pumps would be constructed near Clifton Court Forebay under Alternative 4 as compared to 29 
Alternative 1A. Because similar construction methods and similar features would be used as under 30 
Alternative 1A, the types of effects would be similar. However, the potential for effects would be less 31 
than described under Alternative 1A. The measures included in Alternative 1A to avoid adverse 32 
effects would be included in Alternative 4. As described under Impact SW-1, Alternative 4 would not 33 
increase flood potential on the Sacramento River, San Joaquin River, Trinity River, American River, 34 
or Feather River, or Yolo Bypass, as described under Impact SW-2. Alternative 4 would include 35 
measures to address issues associated with alterations to drainage patterns, stream courses, and 36 
runoff and potential for increased surface water elevations in the rivers and streams during 37 
construction and operations of facilities. 38 
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NEPA Effects: Potential adverse effects could occur due to increased stormwater runoff from paved 1 
areas that could increase flows in local drainages; and changes in sediment accumulation near the 2 
intakes. These effects are considered adverse. Mitigation Measure SW-4 is available to address these 3 
potential effects. 4 

CEQA Conclusion: Alternative 4 would not result in an impedance or redirection of flood flows or 5 
conditions that would cause inundation by mudflow due to construction or operations of the 6 
conveyance facilities or construction of the habitat restoration facilities because the BDCP 7 
proponents would be required to comply with the requirements of USACE, CVFPB, and DWR to 8 
avoid increased flood potential as described in Section 6.2.2.4. Potential adverse impacts could occur 9 
due to increased stormwater runoff from paved areas that could increase flows in local drainages, as 10 
well as changes in sediment accumulation near the intakes. These impacts are considered 11 
significant. Mitigation Measure SW-4 would reduce this potential impact to a less-than-significant 12 
level. 13 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 14 

Please see Mitigation Measure SW-4 under Impact SW-4 in the discussion of Alternative 1A. 15 

6.3.3.10 Alternative 5—Dual Conveyance with Pipeline/Tunnel and 16 

Intake 1 (3,000 cfs; Operational Scenario C) 17 

Reverse Flows in Old and Middle River 18 

Impact SW-3: Change in Reverse Flow Conditions in Old and Middle Rivers 19 

Reverse flow conditions for Old and Middle River flows would be reduced under Alternative 5 on a 20 
long-term average basis except in April and May compared to reverse flows under both Existing 21 
Conditions and the No Action Alternative, as shown in Figure 6-23. Therefore, Alternative 5 would 22 
result in reduced reverse flow conditions in Old and Middle Rivers in June through March and 23 
increased reverse flow conditions in April and May. 24 

NEPA Effects: A comparison with reverse flow conditions under the No Action Alternative provides 25 
an indication of the potential change due to Alternative 5 without the effects of sea level rise and 26 
climate change and the results show that reverse flow conditions under Alternative 5 would be 27 
reduced on a long-term average basis except in October, April, and May as compared to No Action 28 
Alternative. 29 

CEQA Conclusion: Alternative 5 would provide positive changes related to reducing reverse flows in 30 
Old and Middle Rivers in June through March and negative changes in the form of increased reverse 31 
flow conditions in April and May, compared to Existing Conditions. These impacts are considered 32 
significant because the increase (more negative) in reverse flow conditions is greater than 1%. The 33 
significance of the impact to beneficial use of the surface water for water supplies and aquatic 34 
resources, and appropriate Mitigation Measures for those impacts on beneficial uses, are described 35 
in Chapter 8, Water Quality, and Chapter 11, Fisheries and Aquatic Resources. 36 
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Impact SW-7: Expose People or Structures to a Significant Risk of Loss, Injury, or Death 1 
Involving Flooding Due to the Construction of New Conveyance Facilities 2 

NEPA Effects: Effects associated with construction of conveyance facilities under Alternative 5 3 
would be similar those described under Alternative 1A because the facilities would be similar with 4 
the exception of four fewer intakes, pumping plants, associated conveyance facilities. Therefore, 5 
potential for effects would be less than described under Alternative 1A. However, the measures 6 
included in Alternative 1A to avoid adverse effects would be included in Alternative 5. Therefore, 7 
Alternative 5 would not result in an increase to exposure of people or structures to flooding due to 8 
construction of the conveyance facilities because the BDCP proponents would be required to comply 9 
with USACE, CVFPB, and DWR requirements to avoid increased flood potential and levee failure due 10 
to construction and operation of the facilities as described in Section 6.2.2.4. Additionally, DWR 11 
would consult with local reclamation districts to ensure that construction activities would not 12 
conflict with reclamation district flood protection measures. Determination of design flood 13 
elevations would need to consider sea level rise to reduce impacts. 14 

CEQA Conclusion: Alternative 5 would not result in an increase to exposure of people or structures 15 
to flooding due to construction of the conveyance facilities because the BDCP proponents would be 16 
required to comply with the requirements of USACE, CVFPB, and DWR to avoid increased flood 17 
potential and levee failure due to construction and operation of the facilities as described in Section 18 
6.2.2.4. If the design flood elevations did not consider sea level rise to reduce impacts, these impacts 19 
are considered significant. Mitigation Measure SW-7 would reduce this impact to a less-than-20 
significant level. 21 

Mitigation Measure SW-7: Implement Measures to Reduce Flood Damage 22 

Please see Mitigation Measure SW-7 under Impact SW-7 in the discussion of Alternative 1A. 23 

6.3.3.11 Alternative 6A—Isolated Conveyance with Pipeline/Tunnel and 24 

Intakes 1–5 (15,000 cfs; Operational Scenario D) 25 

Reverse Flows in Old and Middle River 26 

Impact SW-7: Expose People or Structures to a Significant Risk of Loss, Injury, or Death 27 
Involving Flooding Due to the Construction of New Conveyance Facilities 28 

NEPA Effects: Effects associated with construction of conveyance facilities under Alternative 6A 29 
would be identical to those described under Alternative 1A because the facilities would be identical. 30 

Alternative 6A would not result in an increase to exposure of people or structures to flooding due to 31 
construction of the conveyance facilities because the BDCP proponents would be required to comply 32 
with USACE, CVFPB, and DWR to avoid increased flood potential and levee failure due to 33 
construction and operation of the facilities as described in Section 6.2.2.4. Additionally, DWR would 34 
consult with local reclamation districts to ensure that construction activities would not conflict with 35 
reclamation district flood protection measures. Determination of design flood elevations would need 36 
to consider sea level rise to reduce impacts. 37 

CEQA Conclusion: Alternative 6A would not result in an increase to exposure of people or structures 38 
to flooding due to construction of the conveyance facilities because the BDCP proponents would be 39 
required to comply with the requirements of USACE, CVFPB, and DWR to avoid increased flood 40 
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potential and levee failure due to construction and operation of the facilities as described in Section 1 
6.2.2.4. If the design flood elevations did not consider sea level rise to reduce impacts, these impacts 2 
are considered significant. Mitigation Measure SW-7 would reduce this impact to a less-than-3 
significant level. 4 

Mitigation Measure SW-7: Implement Measures to Reduce Flood Damage 5 

Please see Mitigation Measure SW-7 under Impact SW-7 in the discussion of Alternative 1A. 6 

6.3.3.12 Alternative 6B—Isolated Conveyance with East Alignment and 7 

Intakes 1–5 (15,000 cfs; Operational Scenario D) 8 

Reverse Flows in Old and Middle River 9 

Impact SW-7: Expose People or Structures to a Significant Risk of Loss, Injury, or Death 10 
Involving Flooding Due to the Construction of New Conveyance Facilities 11 

NEPA Effects: Effects associated with construction of conveyance facilities under Alternative 6B 12 
would be identical to those described under Alternative 1B because the facilities would be identical. 13 
Alternative 6B would not result in an increase to exposure of people or structures to flooding due to 14 
construction of the conveyance facilities because the BDCP proponents would be required to comply 15 
with USACE, CVFPB, and DWR requirements to avoid increased flood potential and levee failure due 16 
to construction and operation of the facilities as described in Section 6.2.2.4. Additionally, DWR 17 
would consult with local reclamation districts to ensure that construction activities would not 18 
conflict with reclamation district flood protection measures. Determination of design flood 19 
elevations would need to consider sea level rise to reduce impacts. 20 

CEQA Conclusion: Alternative 6B would not result in an increase to exposure of people or structures 21 
to flooding due to construction of the conveyance facilities because the BDCP proponents would be 22 
required to comply with the requirements of USACE, CVFPB, and DWR to avoid increased flood 23 
potential and levee failure due to construction and operation of the facilities as described in Section 24 
6.2.2.4. If the design flood elevations did not consider sea level rise to reduce impacts, these impacts 25 
are considered significant. Mitigation Measure SW-7 would reduce this impact to a less-than-26 
significant level. 27 

Mitigation Measure SW-7: Implement Measures to Reduce Flood Damage 28 

Please see Mitigation Measure SW-7 under Impact SW-7 in the discussion of Alternative 1A. 29 

6.3.3.13 Alternative 6C—Isolated Conveyance with West Alignment and 30 

Intakes W1–W5 (15,000 cfs; Operational Scenario D 31 

Reverse Flows in Old and Middle River 32 

Impact SW-7: Expose People or Structures to a Significant Risk of Loss, Injury, or Death 33 
Involving Flooding Due to the Construction of New Conveyance Facilities 34 

NEPA Effects: Effects associated with construction of conveyance facilities under Alternative 6C 35 
would be identical to those described under Alternative 1C because the facilities would be identical. 36 
Alternative 6B would not result in an increase to exposure of people or structures to flooding due to 37 
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construction of the conveyance facilities because the BDCP proponents would be required to comply 1 
with USACE, CVFPB, and DWR requirements to avoid increased flood potential and levee failure due 2 
to construction and operation of the facilities as described in Section 6.2.2.4. Additionally, DWR 3 
would consult with local reclamation districts to ensure that construction activities would not 4 
conflict with reclamation district flood protection measures. Determination of design flood 5 
elevations would need to consider sea level rise to reduce impacts. 6 

CEQA Conclusion: Alternative 6C would not result in an increase to exposure of people or structures 7 
to flooding due to construction of the conveyance facilities because the BDCP proponents would be 8 
required to comply with requirements of the USACE, CVFPB, and DWR to avoid increased flood 9 
potential and levee failure due to construction and operation of the facilities as described in Section 10 
6.2.2.4. If the design flood elevations did not consider sea level rise to reduce impacts, these impacts 11 
are considered significant. Mitigation Measure SW-7 would reduce this impact to a less-than-12 
significant level. 13 

Mitigation Measure SW-7: Implement Measures to Reduce Flood Damage 14 

Please see Mitigation Measure SW-7 under Impact SW-7 in the discussion of Alternative 1A. 15 

6.3.3.14 Alternative 7—Dual Conveyance with Pipeline/Tunnel, Intakes 2, 16 

3, and 5, and Enhanced Aquatic Conservation (9,000 cfs; 17 

Operational Scenario E) 18 

Reverse Flows in Old and Middle River 19 

Impact SW-7: Expose People or Structures to a Significant Risk of Loss, Injury, or Death 20 
Involving Flooding Due to the Construction of New Conveyance Facilities 21 

NEPA Effects: Effects associated with construction of conveyance facilities under Alternative 7 22 
would be similar to those described under Alternative 1A because the facilities would be similar 23 
with the exception of two fewer intakes, pumping plants, and associated conveyance facilities. 24 
Therefore, potential for effects would be less than described under Alternative 1A. However, the 25 
measures included in Alternative 1A to avoid adverse effects would be included in Alternative 7. 26 
Therefore, Alternative 3 would not result in an increase to exposure of people or structures to 27 
flooding due to construction of the conveyance facilities because the BDCP proponents would be 28 
required to comply with USACE, CVFPB, and DWR requirements to avoid increased flood potential 29 
and levee failure due to construction and operation of the facilities as described in Section 6.2.2.4. 30 
Additionally, DWR would consult with local reclamation districts to ensure that construction 31 
activities would not conflict with reclamation district flood protection measures. Determination of 32 
design flood elevations would need to consider sea level rise to reduce impacts. 33 

CEQA Conclusion: Alternative 7 would not result in an increase to exposure of people or structures 34 
to flooding due to construction of the conveyance facilities because the BDCP proponents would be 35 
required to comply with the requirements of USACE, CVFPB, and DWR to avoid increased flood 36 
potential and levee failure due to construction and operation of the facilities as described in Section 37 
6.2.2.4. If the design flood elevations did not consider sea level rise to reduce impacts, these impacts 38 
are considered significant. Mitigation Measure SW-7 would reduce this impact to a less-than-39 
significant level. 40 



 Surface Water 

 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

6-27 
2015 

ICF 00139.14 

 

Mitigation Measure SW-7: Implement Measures to Reduce Flood Damage 1 

Please see Mitigation Measure SW-7 under Impact SW-7 in the discussion of Alternative 1A. 2 

6.3.3.15 Alternative 8—Dual Conveyance with Pipeline/Tunnel, Intakes 2, 3 

3, and 5, and Increased Delta Outflow (9,000 cfs; Operational 4 

Scenario F) 5 

Reverse Flows in Old and Middle River 6 

Impact SW-7: Expose People or Structures to a Significant Risk of Loss, Injury, or Death 7 
Involving Flooding Due to the Construction of New Conveyance Facilities 8 

NEPA Effects: Effects associated with construction of conveyance facilities under Alternative 8 9 
would be similar to those described under Alternative 1A because the facilities would be similar 10 
with the exception of two fewer intakes, pumping plants, and associated conveyance facilities. 11 
Therefore, potential for effects would be less than described under Alternative 1A. However, the 12 
measures included in Alternative 1A to avoid adverse effects would be included in Alternative 8. 13 
Therefore, Alternative 8 would not result in an increase to exposure of people or structures to 14 
flooding due to construction of the conveyance facilities because the facilities would be required to 15 
comply with USACE, CVFPB, and DWR requirements to avoid increased flood potential and levee 16 
failure due to construction and operation of the facilities as described in Section 6.2.2.4. 17 
Additionally, DWR would consult with local reclamation districts to ensure that construction 18 
activities would not conflict with reclamation district flood protection measures. Determination of 19 
design flood elevations would need to consider sea level rise to reduce impacts. 20 

CEQA Conclusion: Alternative 8 would not result in an increase to exposure of people or structures 21 
to flooding due to construction of the conveyance facilities because the facilities would be required 22 
to comply with USACE, CVFPB, and DWR requirement to avoid increased flood potential and levee 23 
failure due to construction and operation of the facilities as described in Section 6.2.2.4. If the design 24 
flood elevations did not consider sea level rise to reduce impacts, these impacts are considered 25 
significant. Mitigation Measure SW-7 would reduce this impact to a less-than-significant level. 26 

Mitigation Measure SW-7: Implement Measures to Reduce Flood Damage 27 

Please see Mitigation Measure SW-7 under Impact SW-7 in the discussion of Alternative 1A. 28 

6.3.3.16 Alternative 9—Through Delta/Separate Corridors (15,000 cfs; 29 

Operational Scenario G) 30 

Reverse Flows in Old and Middle River 31 

Impact SW-3: Change in Reverse Flow Conditions in Old and Middle Rivers 32 

Old and Middle River flow criteria in Alternative 9 is only applied to flows in the Middle River. 33 

Reverse flow conditions for Old and Middle River flows would be reduced under Alternative 9 on a 34 
long-term average basis only June compared to conditions under the No Action Alternative, as 35 
shown in Figure 6-23. Therefore, Alternative 9 would result in adverse impacts in the form of 36 
increased reverse flow conditions in almost all months. 37 
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Reverse flow conditions for Old and Middle River flows would be reduced under Alternative 9 on a 1 
long-term average basis in months June through November compared to reverse flows under 2 
Existing Conditions, as shown in Figure 6-23. However, these differences represent changes under 3 
Alternative 9, increased demands from Existing Conditions to No Action Alternative, and changes 4 
due to sea level rise and climate change. 5 

NEPA Effects: A comparison with reverse flow conditions under the No Action Alternative provides 6 
an indication of the potential change due to Alternative 9 without the effects of sea level rise and 7 
climate change and the results show that reverse flow conditions under Alternative 9 would be 8 
more likely to occur on a long-term average basis except in June as compared to No Action 9 
Alternative. 10 

CEQA Conclusion: Alternative 9 would provide negative changes in the form of increased reverse 11 
flow conditions in all months except June, compared to Existing Conditions. These impacts are 12 
considered significant because the increase (more negative) in reverse flow conditions is greater 13 
than 1%. The significance of the impact to beneficial use of the surface water for water supplies and 14 
aquatic resources, and appropriate Mitigation Measures for those impacts on beneficial uses, are 15 
described in Chapter 8, Water Quality, and Chapter 11, Fisheries and Aquatic Resources. 16 

Impact SW-7: Expose People or Structures to a Significant Risk of Loss, Injury, or Death 17 
Involving Flooding Due to the Construction of New Conveyance Facilities 18 

As described under Impact SW-4, facilities under Alternative 9 would be designed to avoid increased 19 
flood potential as compared to Existing Conditions or the No Action Alternative in accordance with 20 
the requirements of USACE, CVFPB, and DWR. As described under Impact SW-1, Alternative 9 would 21 
not increase flood potential on the Sacramento River, San Joaquin River, or Yolo Bypass. 22 

USACE, CVFPB, and DWR would require facilities constructed under Alternative 9 that would disturb 23 
existing levees to be designed in a manner that would not adversely affect existing flood protection. 24 
Facilities construction would include temporary cofferdams, stability analyses, monitoring, and 25 
slope remediation, as described in Chapter 3, Description of Alternatives. For the excavation of 26 
existing levees for installation of fish screens and operable barriers, sheet pile wall installation 27 
would minimize effects on slope stability during construction. Dewatering inside the cofferdams or 28 
adjacent to the existing levees would remove waterside slope resistance and lead to slope instability. 29 
Slopes would be constructed in accordance with existing engineering standards, as described in 30 
Chapter 3, Description of Alternatives. 31 

Some project facilities could require rerouting of access roads and waterways that could be used 32 
during times of evacuation or emergency response. 33 

Alternative 9 would be designed to avoid increased flood potential compared to Existing Conditions 34 
or the No Action Alternative, in accordance with the requirements of USACE, CVFPB, and DWR. 35 

NEPA Effects: Alternative 9 would not result in an increased exposure of people or structures to 36 
flooding due to construction of the conveyance facilities because the BDCP proponents would be 37 
required to comply with USACE, CVFPB, and DWR requirements to avoid increased flood potential 38 
and levee failure due to construction and operation of the facilities as described in Section 6.2.2.4. 39 
Additionally, DWR would consult with local reclamation districts to ensure that construction 40 
activities would not conflict with reclamation district flood protection measures. Determination of 41 
design flood elevations would need to consider sea level rise to reduce impacts. 42 
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CEQA Conclusion: Alternative 9 would not result in increased exposure of people or structures to 1 
flooding due to construction of the conveyance facilities because the BDCP proponents would be 2 
required to comply with the requirements of USACE, CVFPB, and DWR to avoid increased flood 3 
potential and levee failure due to construction and operation of the facilities as described in Section 4 
6.2.2.4. If the design flood elevations did not consider sea level rise to reduce impacts, these impacts 5 
are considered significant. Mitigation Measure SW-7 would reduce this impact to a less-than-6 
significant level. 7 

Mitigation Measure SW-7: Implement Measures to Reduce Flood Damage 8 

Please see Mitigation Measure SW-7 under Impact SW-7 in the discussion of Alternative 1A. 9 

6.3.4 Cumulative Analysis 10 

Action Alternatives 11 

Impact SW-13: Cumulative Impact - Reverse Flow Conditions in Old and Middle Rivers 12 

NEPA Effects: Implementing the projects listed in Table 6-9 in combination with any of Alternatives 13 
1A through 9 would not result in cumulative adverse effects on Old and Middle River flows. 14 

San Joaquin River Restoration Program would include recirculation of the water released from 15 
Friant Dam; however the increased south Delta exports would not cause increase in reverse OMR 16 
flows as they would be subject to the same OMR regulations. Alternatives 1A through 5 and 9 would 17 
increase the occurrence of more negative OMR flows, especially in April and May; however, 18 
Alternatives 6 through 8 would  eliminate negative OMR flows in April and May. 19 

Because the cumulative projects would be required to convey water across the Delta in accordance 20 
with the BDCP alternative assumptions, implementation of the cumulative projects in combination 21 
with any of BDCP Alternatives 1A through 9 would not result in cumulative adverse effects in 22 
addition to the impacts described above for implementation of each alternative. 23 

CEQA Conclusion: Because the cumulative projects would be required to convey water across the 24 
Delta in accordance with the BDCP alternative assumptions, implementation of the cumulative 25 
projects in combination with any of BDCP Alternatives 1A through 9 would not result in cumulative 26 
adverse effects in addition to the impacts described above for implementation of each alternative. 27 
These impacts are considered significant for cumulative projects that would include Alternatives 1A 28 
through 5 or Alternative 9 because the increase (more negative) in reverse flow conditions is 29 
greater than 1%. The significance of the impact to beneficial use of the surface water for water 30 
supplies and aquatic resources, and appropriate Mitigation Measures for those impacts on beneficial 31 
uses are described in Chapter 8, Water Quality, and Chapter 11, Fisheries and Aquatic Resources. 32 
Implementation of cumulative projects with Alternatives 6 through 8 would result in less than 33 
significant impacts. 34 



 Surface Water 

 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

6-30 
2015 

ICF 00139.14 

 

6.4 References 1 

6.4.1 Printed References 2 

California Department of Water Resources. 2013. Urban Level of Flood Protection Criteria, 3 
FloodSAFE California. November. 4 

California Department of Water Resources. 2014. Rural Levee Repair Guidelines, FloodSAFE 5 
California. March. 6 

7 



   
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

7-1 
2015 

ICF 00139.14 

 

Chapter 7 1 

Groundwater 2 

7.1 Environmental Setting/Affected Environment 3 

7.1.1 Potential Environmental Effects Area 4 

The Delta, Suisun Marsh, and the Central Valley overlie parts of several extensive groundwater 5 
basins that play key roles in local and regional water supply. The groundwater basins are influenced 6 
to various degrees by complex physical relationships in the affected areas. 7 

 Rivers draining the Coast Ranges and the Sierra Nevada convey water into the Central Valley 8 
and Suisun Marsh, interconnect with the underlying groundwater basins, and eventually flow 9 
into San Francisco Bay. The Sacramento River Hydrologic Region overlies the Sacramento Valley 10 
groundwater basin. The San Joaquin River and Tulare Lake hydrologic regions overlie the 11 
San Joaquin Valley groundwater basin, and the San Francisco Bay Hydrologic Region (including 12 
the Suisun Marsh) overlies the Suisun-Fairfield Valley groundwater basin. 13 

 Private individual groundwater wells provide for the majority of the residential potable water 14 
source for several of the Delta communities such as Clarksburg, Courtland, Freeport, Hood, 15 
Isleton, Rio Vista, Ryde, and Walnut Grove, and the largely agricultural San Joaquin Valley is 16 
dependent on groundwater to support agricultural and municipal demands (see Chapter 6, 17 
Surface Water). 18 

 Some water flowing through the Delta is exported by the SWP/CVP to areas outside the Delta 19 
(see Chapter 5, Water Supply), and the availability of these water supplies influences the 20 
groundwater use and conditions of those areas. Groundwater basins in the Export Service Areas 21 
underlie several hydrologic regions in central and southern California, including parts of the San 22 
Joaquin, San Francisco Bay, Tulare Lake, Central Coast, Southern California, and Colorado River 23 
hydrologic regions. 24 

 Throughout the potential effects area, geologic history and conditions strongly influence 25 
groundwater flow and aquifer recharge. 26 

 Subsidence, such as peat soil compaction, can result from several mechanisms related to 27 
hydrogeologic conditions. 28 

The existing groundwater conditions in the Delta Region, the Suisun Marsh, the Upstream of the 29 
Delta Region, and the SWP/CVP Export Service Areas are described to support discussions of 30 
environmental consequences (Section 7.3, Environmental Consequences) associated with potential 31 
changes resulting from the construction of project water conveyance and related facilities and 32 
implementation of CM2–CM21 in the Delta Region, as well as other indirect effects on groundwater 33 
resources stemming from the long-term operations and existence of these facilities and restored 34 
areas. 35 
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7.2 Regulatory Setting 1 

7.2.2 State Plans, Policies, and Regulations 2 

7.2.2.4 Basin Adjudications 3 

Table 7-5. Adjudicated Groundwater Basins in BDCP Project Area 4 

Basin Name 
Date of  
Final Court Decision County Hydrologic Region 

Beaumont Basin 2004 Riverside South Coast/ 
Colorado River 

Brite Basin 1970 Kern Tulare Lake 

Central Basin 1965 Los Angeles South Coast 

Chino Basin 1978 San Bernardino South Coast 

Cucamonga Basin 1978 San Bernardino South Coast 

Cummings Basin 1972 Kern Tulare Lake 

Goleta Basin 1989 Santa Barbara Central Coast 

Main San Gabriel Basin: Puente Narrows 1973 Los Angeles South Coast 

Mojave Basin Area 1996 San Bernardino South Lahontan 

Puente Basin 1985 Los Angeles South Coast 

Raymond Basin 1944 Los Angeles South Coast 

Rialto-Colton 1961 San Bernardino South Coast 

Santa Margarita River Watershed 1966 San Diego South Coast 

Santa Maria Valley Basin 2008 Santa Barbara, 
San Luis Obispo 

Central Coast 

Santa Paula Basin 1996 Ventura South Coast 

Six Basins 1998 Los Angeles South Coast 

Tehachapi Basin 1973 Kern Tulare Lake 

Upper Los Angeles River Area  
(including San Fernando Basin) 

1979 Los Angeles South Coast 

Warren Valley Basin 1977 San Bernardino Colorado River 

West Coast Basin 1961 Los Angeles South Coast 

Western San Bernardino 1969 San Bernardino South Coast 

Sources: California Department of Water Resources 2003, 2014. 5 

 6 
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7.3 Environmental Consequences 1 

7.3.3 Effects and Mitigation Approaches 2 

7.3.3.2 Alternative 1A—Dual Conveyance with Pipeline/Tunnel and 3 

Intakes 1–5 (15,000 cfs; Operational Scenario A) 4 

Delta Region 5 

Impact GW-1: During Construction, Deplete Groundwater Supplies or Interfere with 6 
Groundwater Recharge, Alter Local Groundwater Levels, or Reduce the Production Capacity 7 
of Preexisting Nearby Wells 8 

Construction of the conveyance facilities would require dewatering operations. The dewatering 9 
wells would be generally 75 to 300 feet deep, placed every 50 to 75 feet apart along the construction 10 
perimeter as needed, and each would pump 30–100 gpm. Dewatering for the tunnel shaft 11 
constitutes the deeper dewatering (300 feet deep) while the shallow (75 feet deep) dewatering is 12 
reserved for open trench construction; no dewatering is required along the tunnel alignment; and 13 
the 50–75 feet dewatering wells frequency distance applies to the pipelines, intakes, widened levees, 14 
the perimeter of the forebay embankments, the perimeter of excavation for the pumping plants, and 15 
the perimeter of tunnel shafts. Tunnel shafts are assumed to be constructed using slurry diaphragm 16 
walls, and therefore require only minimal dewatering, as necessary. Construction of the tunnel 17 
shafts is not anticipated to result in significant impacts to surrounding groundwater as the 18 
dewatered zone will be hydraulically isolated from the surrounding aquifer system.  19 

Dewatering would occur 24 hours per day and 7 days per week and would be initiated 1 to 4 weeks 20 
prior to excavation. Dewatering would continue until excavation is completed and the construction 21 
site is protected from higher groundwater levels. Dewatering requirements of the intake 22 
construction and construction of other major features along this alignment are estimated to range 23 
from approximately 34 gpm to 1,360 gpm.  (California Department of Water Resources 2010b). 24 

Groundwater removed with the dewatering system would be treated as necessary and discharged to 25 
surface waters under an NPDES permit. Velocity dissipation features, such as rock or grouted riprap, 26 
would be used to reduce velocity and energy and prevent scour. Dewatering facilities would be 27 
removed following construction activities. 28 

NEPA Effects: Dewatering would temporarily lower groundwater levels in the vicinity of the 29 
dewatering sites. Two areas could be subject to substantial lowering of groundwater levels: (1) in 30 
the vicinity of the intake pump stations along the Sacramento River; and (2) in the vicinity of the 31 
Byron Tract Forebay. Groundwater-level lowering from construction dewatering activities is 32 
forecasted to be less than 10 feet in the vicinity of the intakes and less than 20 feet in the vicinity of 33 
the forebay. The horizontal distance from the boundary of the excavation to locations where 34 
forecasted groundwater levels are 5 feet below the static groundwater level is defined as the “radius 35 
of influence” herein. The radius of influence is forecasted to extend approximately 2,600 feet from 36 
the Byron Tract Forebay excavation and from the intake excavations (Figure 7-7). Groundwater 37 
would return to pre-pumping levels over the course of several months. Simulation results suggest 38 
that 2 months after pumping ceases, water levels would recover to within 5 feet of pre-pumping 39 
water levels. The sustainable yield of some wells might temporarily be affected by the lowering of 40 
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water levels such that they are not able to support existing land uses. The construction of 1 
conveyance features could result in an adverse effect on groundwater levels and associated well 2 
yields that would be temporary. It should be noted that the forecasted impacts described above 3 
reflect a worst-case scenario as the option of installing seepage cutoff walls during dewatering was 4 
not considered in the analysis. 5 

CEQA Conclusion: Construction activities associated with conveyance facilities under CM1, including 6 
temporary dewatering and associated reduced groundwater levels, have the potential to 7 
temporarily affect the productivity of existing nearby water supply wells. Groundwater levels within 8 
2,600 feet of the areas to be dewatered are anticipated to experience groundwater level reductions 9 
of up to 20 feet for the duration of the dewatering activities and up to 2 months after dewatering 10 
activities are completed. Nearby domestic and municipal wells could experience significant 11 
reductions in well yield, if they are shallow wells, and may not be able to support existing land uses. 12 
The temporary localized impact on groundwater levels and associated well yields is considered 13 
significant because construction-related dewatering might affect the amount of water supplied by 14 
shallow wells located near the CM1 construction sites. Mitigation Measure GW-1 identifies a 15 
monitoring procedure and options for maintaining an adequate water supply for land owners that 16 
experience a reduction in groundwater production from wells within 2,600 feet of construction-17 
related dewatering activities. It should be noted that the forecasted impacts described above reflect 18 
a worst-case scenario as the option of installing seepage cutoff walls during dewatering was not 19 
considered in the analysis. Implementing Mitigation Measure GW-1 would help address these 20 
effects; however, the impact may remain significant because replacement water supplies may not 21 
meet the preexisting demands or planned land use demands of the affected party. In some cases this 22 
impact might temporarily be significant and unavoidable until groundwater elevations recover to 23 
preconstruction conditions, which could require several months after dewatering operations cease.  24 

Mitigation Measure GW-1: Maintain Water Supplies in Areas Affected by Construction 25 
Dewatering  26 

Prior to construction, BDCP proponents will determine the location of wells within the 27 
anticipated area of influence of construction sites at which dewatering would occur. Based on 28 
available information, the location of wells, depths of the wells and the depth to groundwater 29 
within these wells will be determined. During construction dewatering, monitoring wells should 30 
be installed sufficiently close to the groundwater dewatering sites, or if possible, water levels in 31 
existing wells will be monitored, in order to be able to detect changes in water levels 32 
attributable to dewatering activities. If monitoring data or other substantial evidence indicates 33 
that groundwater levels have declined in a manner that could adversely affect adjacent wells, 34 
temporarily rendering the wells unable to provide adequate supply to meet preexisting 35 
demands or planned land use demands, the BDCP proponents will implement one or more of the 36 
following measures:  37 

 Offset domestic water supply losses attributable to construction dewatering activities. The 38 
BDCP proponents will ensure domestic water supplies provided by wells are maintained 39 
during construction. Potential actions to offset these losses include installing sheet piles to 40 
depths below groundwater elevations, deepening or modifying wells used for domestic 41 
purposes to maintain water supplies at preconstruction levels, or securing potable water 42 
supplies from offsite sources. Offsite sources could include potable water transported from a 43 
permitted source or providing a temporary connection to nearby wells not adversely 44 
affected by dewatering.  45 
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 Offset agricultural water supply losses attributable to construction dewatering activities. 1 
The BDCP proponents will ensure agricultural water supplies are maintained during 2 
construction or provide compensation to offset for crop production losses. If feasible, the 3 
BDCP proponents will install sheet piles to depths below groundwater elevations, or deepen 4 
or modify the wells to ensure agricultural production supported by water supplied by these 5 
wells is maintained. If deepening or modifying existing wells is not feasible, the BDCP 6 
proponents will secure a temporary alternative water supply or compensate farmers for 7 
production losses attributable to a reduction in available groundwater supplies.  8 

The implementation of this mitigation measure will follow the steps below: 9 

 BDCP proponents will be responsible for determining the area of influence of dewatering 10 
operations and the location of potentially affected existing wells, in addition to the 11 
installation of potential new monitoring wells and the monitoring of existing wells.  12 

 Prior to commencement of construction activities the BDCP Proponents will determine the 13 
locations of existing wells which will require monitoring. In addition, shallow monitoring 14 
wells may be installed prior to construction dewatering operations.  Monitoring of water 15 
levels in these wells will occur during construction.  Implementation of measures necessary 16 
to offset domestic and agricultural water supply losses will occur during construction as 17 
necessary.  18 

 Monitoring wells will be installed; or, if feasible, water levels in existing wells will be 19 
monitored, in order to detect changes in water levels attributable to dewatering activities.  20 
Water levels in the installed monitoring wells and existing wells will be measured by the 21 
BDCP Proponents and Construction Contractors prior to construction dewatering and on a 22 
weekly or daily basis, as needed, during the entire construction dewatering period.  Upon 23 
completion of construction, the water levels in the monitoring wells will be measured and 24 
monitoring will continue for up to six months following termination of construction 25 
dewatering activities or less if groundwater levels reach pre-construction levels.   26 

 All monitoring data will be reported on a monthly basis, and in an annual summary report 27 
prepared by the BDCP Proponents and Construction Contractors that will evaluate the 28 
impacts of the construction dewatering for that year. The monthly reports will contain 29 
tabular water level data as well as changes in water levels from the previous months. The 30 
annual report will summarize monthly data and show the most recent water level contour 31 
map as well as the pre-construction contour map. The final report will include water-level 32 
contour maps for the area of the groundwater aquifer that is affected by dewatering  33 
showing initial, pre-construction water levels and final, post-construction water levels. 34 

 If water level data indicate that dewatering operations are responsible for reductions in well 35 
productivity such that water supplies are inadequate to meet existing or planned land use 36 
demands, mitigation will be required and implemented.   37 

 If monitoring data or other substantial evidence indicates that groundwater levels have 38 
declined in a manner that could adversely affect adjacent wells, temporarily rendering the 39 
wells unable to provide adequate supply to meet preexisting demands or planned land use 40 
demands, the BDCP proponents will implement one or more of the measures described 41 
above.   42 
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Impact GW-5: During Operations of New Facilities, Interfere with Agricultural Drainage in the 1 
Delta 2 

NEPA Effects: The Intermediate and Byron Tract Forebays would be constructed to comply with the 3 
requirements of the Division of Safety of Dams (DSD) which includes design provisions to minimize 4 
seepage under the embankments, such as cutoff walls. These design provisions would minimize 5 
seepage under the embankments and onto adjacent properties. Once constructed, the operation of 6 
the forebays would be monitored to ensure seepage does not exceed performance requirements. In 7 
the event seepage were to exceed these performance requirements, the BDCP proponents would 8 
modify the embankments or construct seepage collection systems that would ensure any seepage 9 
from the forebays would be collected and conveyed back to the forebay or other suitable disposal 10 
site.  11 

However, operation of Alternative 1A would result in local changes in groundwater flow patterns 12 
adjacent to the Intermediate and Byron Tract forebays, where groundwater recharge from surface 13 
water would result in groundwater level increases. If agricultural drainage systems adjacent to these 14 
forebays are not adequate to accommodate the additional drainage requirements, operation of the 15 
forebays could interfere with agricultural drainage in the Delta. 16 

CEQA Conclusion: The Intermediate and Byron Tract Forebay embankments would be constructed 17 
to DSD standards and the BDCP proponents would monitor the performance of the embankments to 18 
ensure seepage does not exceed performance requirements. In the event seepage would exceed DSD 19 
requirements, the BDCP proponents would modify the embankments or construct and operate 20 
seepage collection systems to ensure the performance of existing agricultural drainage systems 21 
would be maintained.  22 

However, operation of Alternative 1A would result in local changes in shallow groundwater flow 23 
patterns in the vicinity of the Intermediate and Byron Tract forebays caused by recharge from 24 
surface water, and could cause significant impacts on agricultural drainage where existing systems 25 
are not adequate to accommodate the additional drainage requirements. Implementation of 26 
Mitigation Measure GW-5 is anticipated to reduce this impact to a less-than-significant level in most 27 
instances, though in some instances mitigation may be infeasible due to factors such as costs that 28 
would be imprudent to bear in light of the fair market value of the affected land. The impact is 29 
therefore significant and unavoidable as applied to such latter properties. 30 

In addition, as described for Impact GW-2, groundwater levels are projected to increase in Suisun 31 
Marsh under Alternative 1A compared to Existing Conditions, primarily due to sea level rise and 32 
climate change conditions as simulated with the Alternative 1A CVHM-D run. These increases in 33 
groundwater levels could affect agricultural drainage in the Suisun Marsh area, but do not in and of 34 
themselves require mitigation.  35 

Mitigation Measure GW-5: Agricultural Lands Seepage Minimization 36 

Areas potentially subject to seepage caused by implementation of habitat restoration and 37 
enhancement actions or operation of water conveyance facilities shall be monitored and 38 
evaluated on a site-specific basis by BDCP proponents prior to the commencement of 39 
construction activities to identify baseline groundwater conditions. Restoration sites, along with 40 
the sites of water conveyance features that could result in seepage, shall be subsequently 41 
monitored once construction is completed. Monitoring shall include placement of piezometers 42 
and/or periodic field checks to assess local groundwater levels and salinity and associated 43 
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impacts on agricultural field conditions. In areas where operation of water conveyance facilities 1 
or habitat restoration is determined to result in seepage impacts on adjacent parcels, potentially 2 
feasible additional mitigation measures will be developed in consultation with affected 3 
landowners. These measures may include installation or improvement of subsurface 4 
agricultural drainage or an equivalent drainage measure, as well as pumping to provide for 5 
suitable field conditions (groundwater levels near pre-project levels). Such measures shall 6 
ensure that the drainage characteristics of affected areas would be maintained to the level 7 
existing prior to project construction. 8 

The implementation of this mitigation measure will follow the steps below: 9 

 BDCP Proponents and Construction Contractors will be responsible for monitoring and 10 
evaluation to identify baseline groundwater conditions as well as monitoring after 11 
construction is complete.  12 

 Monitoring will occur at areas adjacent to the expanded Clifton Court Forebay portion at 13 
Byron Tract, where groundwater recharge from surface water would result in groundwater 14 
level increases, and other potentially impacted areas affected by operation of the water 15 
conveyance facilities. 16 

 Monitoring and evaluation shall occur prior to commencement of construction activities to 17 
identify baseline conditions and with sufficient time allotted to develop additional 18 
mitigation measures if needed.  Monitoring of restoration sites, along with the sites of water 19 
conveyance features that could result in seepage will occur after construction is completed.   20 

 Monitoring shall include placement of piezometers and/or periodic field checks to assess 21 
local shallow groundwater levels and salinity and associated impacts on agricultural field 22 
conditions.   23 

 Monitoring will collect information on two thresholds:  24 

1. Water surface elevation (recorded as depth to water) 25 

2. Shallow groundwater salinity (measured as specific conductance)  26 

 Monitoring of groundwater levels will occur on a daily basis to check real-time measured 27 
groundwater levels. This can be performed by equipping the piezometers with electronic 28 
water level probes which automatically record levels on a daily basis. Periodic field checks, 29 
including measurements of specific conductance will occur on a monthly basis and in the 30 
event groundwater levels are above identified thresholds.   31 

 Baseline conditions of shallow groundwater levels and salinity will be determined prior to 32 
construction through water level measurements and water testing at the installed 33 
piezometers in proximity to restoration areas and conveyance features that might affect 34 
drainage on adjacent lands. 35 

 Salinity will be determined by measuring specific conductance at the piezometers with a 36 
calibrated field probe before construction begins, and monthly during operation. 37 

 Visual observations will also be used to monitor associated impacts on agricultural field 38 
conditions.   Visual surveys will be conducted during periodic field checks as well as by local 39 
landowners on a continual basis.   40 
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 A seepage hotline will be established for landowners to report any visual observations of 1 
seepage or deteriorating crop health as a result of an excessive rise in the water table 2 
and/or increasing root-zone salinity due to deteriorating shallow groundwater quality.   3 

 All monitoring data will be reported on a monthly basis, and in an annual summary report 4 
prepared by the BDCP Proponents that will evaluate the potential impacts of the operation 5 
of CMs for that year. The monthly reports will contain tabular water level and salinity data 6 
as well as compute changes in water levels and salinity from the previous months. The 7 
annual report will summarize monthly data and evaluate if impacts have occurred. 8 

 Groundwater levels at the affected areas will be maintained to the level existing prior to 9 
project construction.   10 

 Shallow groundwater salinity will be monitored prior to construction and a threshold will 11 
be determined in coordination with the local landowners, based on existing crop salinity 12 
tolerance (considerations will include both if shallow groundwater is used for irrigation or if 13 
shallow groundwater levels rise and encroach upon the root-zone area).  14 

7.3.3.3 Alternative 1B—Dual Conveyance with East Alignment and 15 

Intakes 1–5 (15,000 cfs; Operational Scenario A) 16 

Delta Region 17 

Impact GW-1: During Construction, Deplete Groundwater Supplies or Interfere with 18 
Groundwater Recharge, Alter Local Groundwater Levels, or Reduce the Production Capacity 19 
of Preexisting Nearby Wells 20 

Construction of the conveyance facilities would require dewatering operations. The dewatering 21 
wells would be generally 75 to 300 feet deep, placed every 50 to 75 feet apart along the construction 22 
perimeter as needed, and each would pump 30–100 gpm. Dewatering for the tunnel shaft 23 
constitutes the deeper dewatering (300 feet deep) while the shallow (75 feet deep) dewatering is 24 
reserved for open trench construction; no dewatering is required along the tunnel alignment; and 25 
the 50–75 feet dewatering wells frequency distance applies to the pipelines, intakes, widened levees, 26 
the perimeter of the forebay embankments, the perimeter of excavation for the pumping plants, and 27 
the perimeter of tunnel shafts. Tunnel shafts are assumed to be constructed using slurry diaphragm 28 
walls, and therefore require only minimal dewatering, as necessary. Construction of the tunnel 29 
shafts is not anticipated to result in significant impacts to surrounding groundwater as the 30 
dewatered zone will be hydraulically isolated from the surrounding aquifer system.  31 

Dewatering would occur 24 hours per day and 7 days per week and would be initiated 1 to 4 weeks 32 
prior to excavation. Dewatering would continue until excavation is completed and the construction 33 
site is protected from higher groundwater levels. Dewatering requirements of the intake 34 
construction and construction of other major features along this alignment are estimated to range 35 
from approximately 34 gpm to 1,360 gpm  (California Department of Water Resources 2010b). 36 

Groundwater removed with the dewatering system would be treated as necessary and discharged to 37 
surface waters under an NPDES permit. Velocity dissipation features, such as rock or grouted riprap, 38 
would be used to reduce velocity and energy and prevent scour. Dewatering facilities would be 39 
removed following construction activities. 40 
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7.3.3.4 Alternative 1C—Dual Conveyance with West Alignment and 1 

Intakes W1–W5 (15,000 cfs; Operational Scenario A) 2 

Delta Region 3 

Impact GW-1: During Construction, Deplete Groundwater Supplies or Interfere with 4 
Groundwater Recharge, Alter Local Groundwater Levels, or Reduce the Production Capacity 5 
of Preexisting Nearby Wells 6 

Construction of the conveyance facilities would require dewatering operations. The dewatering 7 
wells would be generally 75 to 300 feet deep, placed every 50 to 75 feet apart, and would each pump 8 
30–100 gpm. Dewatering for the tunnel shaft constitutes the deeper dewatering (300 feet deep) 9 
while the shallow (75 feet deep) dewatering is reserved for open trench construction; no 10 
dewatering is required along the tunnel alignment; and the 50-75 feet dewatering wells frequency 11 
distance applies to the pipelines, intakes, widened levees, the perimeter of the forebay 12 
embankments, the perimeter of excavation for the pumping plants, and the perimeter of tunnel 13 
shafts. Tunnel shafts are assumed to be constructed using slurry diaphragm walls, and therefore 14 
require only minimal dewatering, as necessary. Construction of the tunnel shafts is not anticipated 15 
to result in significant impacts to surrounding groundwater as the dewatered zone will be 16 
hydraulically isolated from the surrounding aquifer system.  17 

Dewatering would occur 24 hours per day and 7 days per week and would be initiated 1 to 4 weeks 18 
prior to excavation and continue until excavation is completed and the construction site is protected 19 
from higher groundwater. Dewatering requirements of the intake construction and construction of 20 
other major features along this alignment are estimated to range from approximately 34 gpm to 21 
1,360 gpm  (California Department of Water Resources 2010b). 22 

Groundwater removed with the dewatering system would be treated as necessary and discharged to 23 
surface waters under an NPDES permit. Velocity dissipation features, such as rock or grouted riprap, 24 
would be used to reduce velocity and energy and prevent scour. Dewatering facilities would be 25 
removed following construction. 26 

7.3.3.9 Alternative 4—Dual Conveyance with Modified Pipeline/Tunnel 27 

and Intakes 2, 3, and 5 (9,000 cfs; Operational Scenario H) 28 

Facilities construction under Alternative 4 would be similar to those described for Alternative 1A 29 
with only three intakes. In addition, the Intermediate Forebay for Alternative 4 differs significantly 30 
from the one that would be constructed under Alternative 1A. The Alternative 4 Intermediate 31 
Forebay is reduced in size (from 720 acres to 40 acres in water surface area) and is located further 32 
away from the Sacramento River and further south from the intakes as compared to the Alternative 33 
1A. This smaller forebay footprint would result in reduced effects on groundwater resources as 34 
compared to Alternative 1A. Alternative 4 will result in the modification and expansion of Clifton 35 
Court Forebay to include the Byron Tract area, while for Alternative 1A, Clifton Court Forebay would 36 
remain the same and the new Byron Tract Forebay would be constructed adjacent. The overall 37 
footprint of the forebay (or forebays) would be similar for both alternatives, resulting in similar 38 
effects on groundwater in the vicinity of Clifton Court Forebay. 39 

Operations under Alternative 4 would be identical to those under Alternative 1A except that there 40 
would be more reliance on the south Delta intakes due to less capacity provided by the north Delta 41 
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intakes. Alternative 4 was simulated in CALSIM II with Scenario H, which included a decision tree 1 
analysis, as described in Chapter 3. Alternative 4 includes the following four sub-scenarios. 2 

 Alternative 4 Scenario H1: low Delta outflow 3 

 Alternative 4 Scenario H2: includes enhanced Spring Delta outflow, excludes Fall X2 4 

 Alternative 4 Scenario H3: excludes enhanced Spring Delta outflow; includes Fall X2 5 

 Alternative 4 Scenario H4: high Delta outflow 6 

The discussion below presents a combination of simulated quantitative results and a qualitative 7 
approach, since the only scenario that was simulated with CVHM and CVHM-D is Scenario H3 due to 8 
the fact that it falls within the range of delivery resulting from the other scenarios and provides a 9 
realistic average. 10 

Delta Region 11 

Construction and operation of Alternative 4 facilities would be similar under each of the operational 12 
scenarios for the purposes of this analysis, since the footprint is the same. Therefore, the description 13 
of impacts that were simulated with CVHM-D for Scenario H3 below is applicable to each Alternative 14 
4 scenario. 15 

Impact GW-1: During Construction, Deplete Groundwater Supplies or Interfere with 16 
Groundwater Recharge, Alter Local Groundwater Levels, or Reduce the Production Capacity 17 
of Preexisting Nearby Wells 18 

See Impact GW-1 under Alternative 1A; construction activities under Alternative 4 would generally 19 
be similar to those under Alternative 1A. The impacts on groundwater levels resulting from 20 
dewatering activities are dependent on the local hydrogeology and the depth and duration of 21 
dewatering required. Because all of  the intakes are located in areas of similar geology and 22 
hydrogeology, and the dewatering configurations are identical for each of the facilities, it would be 23 
expected that the impacts of construction activities on local groundwater levels and associated well 24 
yields would be similar with respect to intake  construction. The only difference would be associated 25 
with the number of intakes used. This alternative uses three intakes instead of five used in 26 
Alternative 1A. This would result in decreased dewatering effects and fewer wells being affected. 27 
One additional difference, is the dewatering requirements at the Intermediate Forebay, as further 28 
described below. 29 

Geotechnical explorations including geophysical surveys, seismic profiling, pressuremeter and 30 
aquifer tests will be performed to collect data related to subsoil properties and the construction 31 
dewatering requirements in areas where deep excavation is anticipated (CDWR 2014, Geotechnical 32 
Exploration Plan – Phase 2).   33 

Specific considerations for the construction of elements of Alternative 4 are as follows : 34 

Levees 35 

According to the MPTO CER, “a deep slurry cutoff wall will be installed to enhance future public 36 
protection from levee underseepage in accordance with USACE requirements and to reduce the 37 
groundwater inflow into deep excavations within the intake facility site pad”. 38 
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Intake Pipelines 1 

Pipeline dewatering with two dewatering schemes are being considered, pending more detailed 2 
geotechnical and groundwater quality investigations to assess the best methodology to be used. 3 
Where high groundwater is encountered along portions of the alignment, a groundwater collection 4 
and disposal system will be installed and operated continuously during the construction period 5 
while the excavation trench is open. Temporary localized impacts will be mitigated. 6 

Clifton Court Pumping Plant Shafts 7 

The pumping plant shafts are assumed to be constructed using slurry diaphragm walls. Dewatering 8 
inside the slurry wall enclosure will be conducted as necessary to support shaft excavation, but will 9 
likely be intermittent. No significant impacts due to shaft construction dewatering are anticipated as 10 
the dewatered zone will be hydraulically isolated from the surrounding aquifer system. 11 

Tunnel Shafts 12 

Tunnel shafts are assumed to be constructed using slurry diaphragm walls, and therefore require 13 
only minimal dewatering, as necessary. Construction of the tunnel shafts is not anticipated to result 14 
in significant impacts to surrounding groundwater as the dewatered zone will be hydraulically 15 
isolated from the surrounding aquifer system.  16 

Intermediate Forebay 17 

Dewatering is required for excavation operations at the Intermediate Forebay, notably to build the 18 
embankments. However, no site specific geotechnical or hydrogeologic information is available at 19 
this time, so conservative assumptions are made regarding construction dewatering requirements, 20 
as described in Appendix 7A. 21 

Clifton Court Forebays 22 

The new embankments for the NCCF and SCCF are constructed by installing a sheet pile cofferdam, 23 
dewatering, excavating the embankment foundations down to suitable material, and possibly 24 
installing a slurry cutoff wall. Due to these measures, these construction activities would not result 25 
in significant impacts to surrounding groundwater levels. 26 

NEPA Effects: Dewatering would temporarily lower groundwater levels in the vicinity of the 27 
dewatering sites. Three areas could be subject to substantial lowering of groundwater levels: (1) In 28 
the vicinity of intake pump stations 2, 3, and 5; (2) in the vicinity of the Intermediate Forebay; and 29 
(3) in the vicinity of the expanded Clifton Court Forebay portion that includes the Byron Tract area. 30 
Groundwater-level lowering from construction dewatering activities is forecasted to be less than 10 31 
feet in the vicinity of the intakes and the Intermediate Forebay and less than 20 feet in the vicinity of 32 
the Bryon Tract Forebay. The horizontal distance from the boundary of the excavation to locations 33 
where forecasted groundwater levels are 5 feet below the static groundwater level is defined as the 34 
“radius of influence” herein. The radius of influence is forecasted to extend approximately 2,600 feet 35 
from the Byron Tract Forebay excavation and from the intake 2, 3, and 5 excavations, and 36 
approximately 1,500 feet from the Intermediate Forebay (Figure 7-27). Groundwater would return 37 
to pre-pumping levels over the course of several months. Simulation results suggest that two 38 
months after pumping ceases, water levels would be within 5 feet of pre-pumping water levels. The 39 
sustainable yield of some wells might temporarily be affected by the lower water levels such that 40 
they are not able to support existing land uses. The construction of conveyance features would 41 
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result in effects on groundwater levels and associated well yields that would be temporary. It should 1 
be noted that the forecasted impacts described above reflect a worst-case scenario as the option of 2 
installing seepage cutoff walls during dewatering was not considered in the analysis.  3 

CEQA Conclusion: Construction activities associated with conveyance facilities under CM1 for 4 
Alternative 4 including temporary dewatering and associated reduced groundwater levels have the 5 
potential to temporarily affect the productivity of existing nearby water supply wells. Groundwater 6 
levels within 2,600 feet of the areas to be dewatered are anticipated to experience groundwater 7 
level reductions of less than 20 feet for the duration of the dewatering activities and up to 2 months 8 
after dewatering is completed. Nearby wells could experience significant reductions in well yield, if 9 
they are shallow wells and may not be able to support existing land uses. The temporary impact on 10 
groundwater levels and associated well yields is considered significant because construction-related 11 
dewatering might affect the amount of water supplied by shallow wells located near the CM1 12 
construction sites. Mitigation Measure GW-1 identifies a monitoring procedure and options for 13 
maintaining an adequate water supply for land owners that experience a reduction in groundwater 14 
production from wells within 2,600 feet of construction-related dewatering activities. It should be 15 
noted that the forecasted impacts described above reflect a worst-case scenario as the option of 16 
installing seepage cutoff walls during dewatering was not considered in the analysis. Implementing 17 
Mitigation Measure GW-1 would help address these effects; however, the impact may remain 18 
significant because replacement water supplies may not meet the preexisting demands or planned 19 
land use demands of the affected party. In some cases this impact might temporarily be significant 20 
and unavoidable until groundwater elevations recover to pre-construction conditions which could 21 
require several months after dewatering operations cease.  22 

Mitigation Measure GW-1: Maintain Water Supplies in Areas Affected by Construction 23 
Dewatering 24 

See Mitigation Measure GW-1 under Impact GW-1 in the discussion of Alternative 1A. 25 

Impact GW-2: During Operations, Deplete Groundwater Supplies or Interfere with 26 
Groundwater Recharge, Alter Local Groundwater Levels, or Reduce the Production Capacity 27 
of Preexisting Nearby Wells 28 

NEPA Effects: The new Intermediate Forebay and the expanded Clifton Court Forebay would be 29 
constructed to comply with the requirements of the DSD which include design features intended to 30 
minimize seepage under the embankments. In addition, the forebays will include a seepage cutoff 31 
wall installed to the impervious layer and a toe drain around the forebay embankment, to capture 32 
water and pump it back into the forebay. Any potential vertical seepage under the smaller 33 
Intermediate Forebay would also be captured by the toe drain. However, operation of Alternative 4 34 
would result in groundwater level increases in the vicinity of the expanded Clifton Court Forebay 35 
portion at Byron Tract due to groundwater recharge, similar to Alternative 1A. 36 

Operation of the tunnel would have no impact on existing wells or yields given the facilities would 37 
be located more than 100 feet underground and would not substantially alter groundwater levels in 38 
the vicinity.  39 

CEQA Conclusion: The new Intermediate Forebay and the expanded Clifton Court Forebay will 40 
include design features intended to minimize seepage under the embankments and a toe drain 41 
around the forebay embankment, to capture water and pump it back into the forebay. Any potential 42 
vertical seepage under the smaller Intermediate Forebay would also be captured by the toe drain. 43 
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However, operation of Alternative 4 would result in groundwater level increases in the vicinity of 1 
the expanded Clifton Court Forebay portion at Byron Tract due to groundwater recharge, similar to 2 
Alternative 1A, which would not reduce the yields of nearby wells. 3 

Operation of the tunnel would have no impact on existing wells or yields given these facilities would 4 
be located over 100 feet underground and would not substantially alter groundwater levels in the 5 
vicinity.  6 

Groundwater levels in the Suisun Marsh area under Alternative 4 are forecasted to rise by 1 to 5 feet 7 
compared with Existing Conditions, as described for Alternative 1A. This groundwater level rise is 8 
primarily attributable to sea level rise and climate change conditions in the Alternative 1A CVHM-D 9 
simulation. However, the anticipated effects of climate change and sea level rise are provided for 10 
information purposes only and do not lead to mitigation measures.  11 

Therefore, this impact would be less than significant. No mitigation is required. 12 

Impact GW-3: Degrade Groundwater Quality during Construction and Operation of 13 
Conveyance Facilities 14 

See Impact GW-3 under Alternative 1A; construction and operations activities under Alternative 4 15 
would be similar to those under Alternative 1A, but to a lesser magnitude, because only three 16 
intakes would be constructed. 17 

Impact GW-4: During Construction of Conveyance Facilities, Interfere with Agricultural 18 
Drainage in the Delta 19 

See Impact GW-4 under Alternative 1A; construction activities under Alternative 4 would be similar 20 
to those under Alternative 1A, but to a lesser magnitude, because only three intakes would be 21 
constructed.  22 

Impact GW-5: During Operations of New Facilities, Interfere with Agricultural Drainage in the 23 
Delta 24 

NEPA Effects: As described in Chapter 3 Description of Alternatives, under Alternative 4, the 25 
Intermediate Forebay and the expanded Clifton Court Forebay will include a seepage cutoff wall to 26 
the impervious layer and a toe drain around the forebay embankment, to capture water and pump it 27 
back into the forebay. These design measures will greatly reduce any potential for seepage onto 28 
adjacent lands and avoid interference with agricultural drainage in the vicinity of the Intermediate 29 
Forebay. Once constructed, the operation of the forebay would be monitored to ensure seepage does 30 
not exceed performance requirements.  31 

However, operation of Alternative 4 would result in local changes in shallow groundwater flow 32 
patterns adjacent to the expanded Clifton Court Forebay portion at Byron Tract, where groundwater 33 
recharge from surface water would result in groundwater level increases, similar to Alternative 1A. 34 
If existing agricultural drainage systems adjacent to the forebay are not adequate to accommodate 35 
the additional drainage requirements, operation of the forebay could interfere with agricultural 36 
drainage in the Delta. 37 

CEQA Conclusion: As described in Chapter 3 Description of Alternatives, under Alternative 4, the 38 
Intermediate Forebay and the expanded Clifton Court Forebay will include a seepage cutoff wall to 39 
the impervious layer and a toe drain around the forebay embankment, to capture water and pump it 40 
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back into the forebay. These design measures will greatly reduce any potential for seepage onto 1 
adjacent lands and avoid interference with agricultural drainage in the vicinity of the Intermediate 2 
Forebay. Once constructed, the operation of the forebay would be monitored to ensure seepage does 3 
not exceed performance requirements.  4 

However, operation of Alternative 4 would result in local changes in shallow groundwater flow 5 
patterns adjacent to the expanded Clifton Court Forebay portion at Byron Tract, caused by 6 
groundwater recharge from surface water, and could cause significant impacts to agricultural 7 
drainage where existing systems are not adequate to accommodate the additional drainage 8 
requirements, similar to Alternative 1A. Implementation of Mitigation Measure GW-5 is anticipated 9 
to reduce this impact to a less-than-significant level in most instances, though in some instances 10 
mitigation may be infeasible due to factors such as costs that would be imprudent to bear in light of 11 
the fair market value of the affected land. The impact is therefore significant and unavoidable as 12 
applied to such latter properties. 13 

In addition, as described for Impact GW-2, groundwater levels are projected to increase in Suisun 14 
Marsh under Alternative 1A compared to Existing Conditions, primarily due to sea level rise and 15 
climate change conditions as simulated with the Alternative 1A CVHM-D run. These increases in 16 
groundwater levels could affect agricultural drainage in the Suisun Marsh area, but do not in and of 17 
themselves require mitigation.  18 

Mitigation Measure GW-5: Agricultural Lands Seepage Minimization 19 

Please see Mitigation Measure GW-5 under Impact GW-5 in the discussion of Alternative 1A. 20 

Impact GW-6: Deplete Groundwater Supplies or Interfere with Groundwater Recharge, Alter 21 
Local Groundwater Levels, Reduce the Production Capacity of Preexisting Nearby Wells, or 22 
Interfere with Agricultural Drainage as a Result of Implementing CM2–CM21 23 

See Impact GW-6 under Alternative 1A; CM2–CM21 under Alternative 4 would result in effects 24 
similar to those under Alternative 1A. 25 

Impact GW-7: Degrade Groundwater Quality as a Result of Implementing CM2–CM21 26 

See Impact GW-7 under Alternative 1A; CM2–CM21 under Alternative 4 would result in effects 27 
similar to those under Alternative 1A. 28 

SWP/CVP Export Service Areas 29 

Impact GW-8: During Operations, Deplete Groundwater Supplies or Interfere with 30 
Groundwater Recharge, Alter Groundwater Levels, or Reduce the Production Capacity of 31 
Preexisting Nearby Wells 32 

NEPA Effects: Total long-term average annual water deliveries to the CVP and SWP Service Areas 33 
under Alternative 4 vary for each of the scenarios, compared to the No Action Alternative.  34 

The four operational scenarios represent a range of surface water exports to the CVP and SWP 35 
Service Areas. In general, Scenario H1 includes the highest total long-term average annual water 36 
deliveries to the CVP and SWP Service Areas, while Scenario H4 includes the lowest total long-term 37 
average annual water deliveries to the CVP and SWP Service Areas. These two scenarios reflect the 38 
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range of effects that would result from the four potential outcomes under Alternative 4, the effects 1 
associated with H2 and H3 fall within this range.  2 

For the San Joaquin and Tulare export areas, each of the four potential outcomes provides higher 3 
surface water deliveries under Alternative 4, compared to the No Action Alternative. Alternative 4 4 
Scenario H3 was simulated with CVHM, and was used to provide an example impacts analysis for an 5 
outcome that is between the highest and the lowest deliveries. The discussion below provides an 6 
impact discussion based on CVHM simulation results for Alternative 4 Scenario H3. The impacts of 7 
Scenarios H1, H2, and H4 will be similar to those under Scenario H3, but with the magnitude of the 8 
impacts proportional to the change in the quantity of CVP/SWP surface water supplies delivered to 9 
the SWP/CVP Export Service Areas under each scenario.  10 

Total long-term average annual water deliveries to the CVP and SWP Service Areas under 11 
Alternative 4 Scenario H3 would be higher than under the No Action Alternative, as described in 12 
Chapter 5, Water Supply, and Table 7-7. Increases in surface water deliveries attributable to project 13 
operations from the implementation of Alternative 4 are anticipated to result in a corresponding 14 
decrease in groundwater use in the Export Service Areas, as compared with the No Action 15 
Alternative, as discussed in Section 7.3.3.2. 16 

CVHM modeling results for groundwater under the Corcoran Clay layer show that levels would rise 17 
up to 10 feet in most areas in the western and southern portions of the Valley, but could increase by 18 
up to 250 feet under WBS 14 (i.e., Westside and Northern Pleasant Valley basins) as compared with 19 
the No Action Alternative. The forecasted maximum groundwater level changes occur in August 20 
because agricultural groundwater pumping is typically highest during this month. 21 

The forecasted groundwater level rises across the Export Service Areas during a typical peak 22 
groundwater level change condition in August, as compared to the No Action Alternative are shown 23 
in Figure 7-28. These forecasted changes in groundwater levels result from decreased agricultural 24 
pumping during the irrigation season due to an increase in surface water deliveries from the Delta 25 
under Alternative 4 Scenario H3 in the western portion of the San Joaquin and Tulare Lake basins. 26 
Indirect effects of increased groundwater levels include a reduction in pumping costs due to 27 
reduced lift requirements, a reduced potential for the inducement of inelastic subsidence, and an 28 
increase in the available yields from pumping wells within the affected area.  29 

The SWP deliveries to Southern California areas under Alternative 4 Scenarios H1, H2, and H3 would 30 
be greater than those under the No Action Alternative. Implementation of Alternative 4 with these 31 
scenarios would result in an overall decrease in groundwater pumping and a corresponding 32 
increase in groundwater levels.  33 

The SWP deliveries to Southern California areas under Alternative 4 Scenario H4 would be less than 34 
those under the No Action Alternative. Implementation of Alternative 4 Scenario H4 may result in 35 
additional groundwater pumping and a potential corresponding decrease in groundwater levels. 36 
This could result in adverse effects associated with groundwater levels and recharge in Southern 37 
California areas. However, opportunities for additional pumping might be limited by basin 38 
adjudications and other groundwater management programs. Additionally, as discussed in 39 
Appendix 5B, Responses to Reduced South of Delta Water Supplies, adverse effects might be avoided 40 
due to the existence of various other water management options that could be undertaken in 41 
response to reduced exports from the Delta. These options include wastewater recycling and reuse, 42 
increased water conservation, water transfers, construction of new local reservoirs that could retain 43 
Southern California rainfall during wet years, and desalination.  44 
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Even if the effect is adverse, feasible mitigation would not be available to diminish this effect due to 1 
a number of factors. First, State Water Contractors currently and traditionally have received variable 2 
water supplies under their contracts with DWR due to variations in hydrology and regulatory 3 
constraints and are accustomed to responding accordingly. Any reductions associated with this 4 
impact would be subject to these contractual limitations. Under standard state water contracts, the 5 
risk of shortfalls in exports is borne by the contractors rather than DWR. As a result of this 6 
variability, many Southern California water districts have complex water management strategies 7 
that include numerous options, as described above, to supplement SWP surface water supplies. 8 
These water districts are in the best position to determine the appropriate response to reduced 9 
imports from the Delta. Second, as noted above, it may be legally impossible to extract additional 10 
groundwater in adjudicated basins without gaining the permission of watermasters and accounting 11 
for groundwater pumping entitlements and various parties under their adjudicated rights. Finally, in 12 
many groundwater basins, additional groundwater pumping might exacerbate existing overdraft 13 
and subsidence conditions, even if such pumping is legally permissible because the affected basin 14 
has not been adjudicated or no other groundwater management program is in place. 15 

CEQA Conclusion: For the San Joaquin and Tulare export areas, each of the four potential outcomes 16 
provides lower surface water deliveries under Alternative 4, compared to Existing Conditions, 17 
largely because of effects due to climate change, sea level rise, and increased water demand north of 18 
the Delta. Alternative 4 Scenario H3 was simulated with CVHM, and was used to provide an example 19 
impacts analysis for an outcome that is between the highest and the lowest deliveries. Modeling 20 
predicts that groundwater pumping under Alternative 4 Scenario H3 would be greater than under 21 
Existing Conditions, and that groundwater levels in some areas would be lower than under Existing 22 
Conditions. 23 

CVHM modeling results of groundwater under the Corcoran Clay layer show that levels would 24 
decrease by up to 250 feet under WBS14 (i.e., Westside and Northern Pleasant Valley basins) as 25 
compared with Existing Conditions. The forecasted groundwater level changes across the Export 26 
Service Areas during a typical peak groundwater level change condition in August as compared to 27 
Existing Conditions are shown in Figure 7-29. These forecasted changes in groundwater levels 28 
under Alternative 4 result from increased agricultural pumping during the irrigation season due to a 29 
decrease in surface water deliveries from the Delta to the western portion of the San Joaquin and 30 
Tulare Lake basins. On the eastern side of the San Joaquin and Tulare Lake basins, climate change 31 
impacts on stream flows could result in a decline in groundwater levels of up to 50 feet. In addition, 32 
if reduced stream flows are not adequate to meet the surface water diversion requirements, 33 
groundwater pumping could increase, resulting in a further decline in groundwater levels.  34 

As shown above in the NEPA analysis, SWP and CVP deliveries would either not change or would 35 
increase under Alternative 4 for all scenarios as compared to deliveries under conditions in 2060 36 
without Alternative 4 if sea level rise and climate change conditions are considered the same under 37 
both scenarios. For reasons discussed in Section 7.3.1, Methods for Analysis, DWR has identified 38 
effects of action alternatives under CEQA separately from the effects of increased water demands, 39 
sea level rise, and climate change, which would occur without and independent of the BDCP. Absent 40 
these factors, the impacts of Alternative 4 for each of the four scenarios with respect to groundwater 41 
levels are considered to be less than significant.  42 

Unlike the NEPA analysis where scenarios H1 and H4 bounded the range of anticipated impacts, the 43 
impacts relative to the Existing Conditions baseline are more variable. The SWP deliveries to 44 
Southern California areas under Alternative 4 Scenarios H1 and H3 would be greater than those 45 
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under Existing Conditions. This would result in beneficial impacts associated with groundwater 1 
levels and recharge in Southern California areas. However, the SWP deliveries to Southern California 2 
areas under Alternative 4 Scenarios H2 and H4 would be less than those under Existing 3 
Conditions. For Scenario H2, the reduced surface water deliveries would be largely due to the effects 4 
of climate change, sea level rise, and increased water demand north of the Delta, and, as described 5 
above for the Tulare and San Joaquin areas, absent these factors, the impacts of Scenario H2 on 6 
groundwater levels would be less than significant. For Scenario H4, reduced surface water deliveries 7 
could result in significant impacts associated with groundwater levels and recharge in Southern 8 
California areas.  9 

As discussed above in the NEPA conclusion, Southern California water districts may be able to avoid 10 
this impact due to various water management options. For reasons also discussed above, no feasible 11 
mitigation would be available to mitigate this impact if it is significant. Due to these uncertainties, 12 
the overall impact for Alternative 4 (Scenarios H1–H4) is considered significant and unavoidable. 13 

Impact GW-9: Degrade Groundwater Quality 14 

NEPA Effects: As discussed under Impact GW-8, surface water deliveries to the CVP and SWP Export 15 
Service Areas in the San Joaquin Valley and Tulare Basin under all Alternative 4 scenarios (H1–H4) 16 
outcomes are expected to increase as compared to the No Action Alternative. Increased surface 17 
water deliveries could result in a decrease in groundwater use. The decreased groundwater use is 18 
not anticipated to alter regional patterns of groundwater flow in these service areas. Therefore, it is 19 
not anticipated this would result in an adverse effect on groundwater quality in these areas. 20 

In contrast, under Scenario H4 there would be reduced SWP supplies in Southern California. It is 21 
unclear, however, whether such reductions would lead to increased groundwater pumping for 22 
reasons discussed in connection to Impact GW-8. If groundwater pumping is increased, there could 23 
be resulting changes in regional patterns of groundwater flow and a change in groundwater quality. 24 
Due to the uncertainty associated with these effects, this effect is considered adverse. For the same 25 
reasons discussed earlier in connection with the possibility of increased groundwater pumping in 26 
Southern California, there is no feasible mitigation available to mitigate any changes in regional 27 
groundwater quality. 28 

CEQA Conclusion: As discussed under Impact GW-8 above, the impacts of Alternative 4 under all 29 
scenarios with respect to groundwater levels are considered to be less than significant in the CVP 30 
and SWP Export Service Areas in the San Joaquin Valley and Tulare Basin. Therefore, no significant 31 
groundwater quality impacts are anticipated in these areas during the implementation of 32 
Alternative 4 because it is not anticipated to alter regional groundwater flow patterns. Therefore, 33 
this impact is considered less than significant with respect to these areas. The same is true for 34 
Scenarios H1-H3 for the Southern California SWP Export Service Areas. 35 

However, implementation of Alternative 4 Scenarios H4 could degrade groundwater quality in 36 
portions of the Southern California SWP Export Service Areas; this impact is considered significant 37 
due to the possibility of increased groundwater pumping and the resulting effects on regional 38 
groundwater flow patterns. As discussed above, there is no feasible mitigation available to address 39 
this significant impact. The impact would be considered significant and unavoidable in these areas. 40 

Due to the uncertainties identified in connection with the potential response to Impact GW-8 under 41 
Scenario H4 in Southern California, the overall impact for Impact GW-9 Alternative 4 (Scenarios H1–42 
H4) is considered significant and unavoidable. 43 



 Groundwater 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

7-18 
2015 

ICF 00139.14 

 

Impact GW-10: Result in Groundwater Level–Induced Land Subsidence 1 

The potential for groundwater level–induced land subsidence under Alternative 4 would be similar 2 

to that under Alternative 1A. See Impact GW-10 under Alternative 1A. 3 

7.4 References 4 
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Chapter 8 1 

Water Quality 2 

8.0 Readers’ Guide 3 

8.0.5 Organization of the Effects and Mitigation Approaches 4 

Discussion (Section 8.3.3) 5 

The Effects and Mitigation Approaches section (Section 8.3.3) contains the analysis of the impacts 6 
and mitigation on water quality constituents for each alternative. The section begins with an 7 
analysis of the No Action Alternative and is then followed by the action alternatives. A discussion of 8 
cumulative effects is included as a standalone section (Section 8.3.4) after Alternative 9. 9 

Each alternative begins with a brief description of the alternative itself, including the capacity of the 10 
North Delta intake structures, the operational scenario, and any other major aspects of the 11 
alternative. Following this is the “Effects of the Alternative on Hydrodynamics” section, which 12 
includes a brief discussion of how water quality constituents would be expected to change in general 13 
due to changes in Delta hydrodynamics, the general changes in hydrodynamics due to the 14 
alternative, and the types of water quality changes seen in the alternative. 15 

To the extent there are similarities between the No Action Alternative or Alternative 1A and the 16 
other alternatives, the subsequent alternative analyses refer back to either the No Action Alternative 17 
or the Alternative 1A analysis. This approach allows the analysis of Alternative 1A and Alternatives 18 
1B through Alternative 9 to minimize redundancy and emphasize those aspects of the alternatives 19 
that are different from the No Action Alternative or Alternative 1A. Hence, readers wishing to gain a 20 
better understanding of the impacts and mitigation for Alternatives 1B through 9 should first 21 
become familiar with the presentation of impacts and mitigation for the No Action Alternative and 22 
Alternative 1A. Alternatives ending in ‘B’ or ‘C’ are different from the corresponding ‘A’ variant of the 23 
alternatives. The difference is the physical type and/or location of water conveyance infrastructure. 24 
In all other respects, including water operations, the ‘B’ and ‘C’ variants are identical to the 25 
corresponding ‘A’ variant. For example Alternative 1B is different from Alternative 1A in that 26 
Alternative 1A would convey water from the north Delta to the south Delta through 27 
pipelines/tunnels, while Alternative 1B would convey water through a surface canal. The effects on 28 
water quality do not differ otherwise, so the analysis of the ‘B’ and ‘C’ alternatives is condensed and 29 
refers the reader back to the corresponding ‘A’ alternative for specific details. 30 

Restoration and Other Conservation Measures are the same among all but two of the alternatives. 31 
The exceptions are Alternatives 5 and 7. Under Alternative 5, 25,000 acres of tidal habitat would be 32 
restored, compared to 65,000 acres for Alternative 1A. Under Alternative 7, there would be 20,000 33 
acres of seasonally inundated floodplain and 40 miles of channel enhancement, versus 10,000 acres 34 
of seasonally inundated floodplain and 20 miles of channel margin enhancement under Alternative 35 
1A. However, these differences do not substantially affect water quality impact conclusions 36 
discussed in this chapter, and thus for Alternatives 1B through 9, the reader is referred back to 37 
Alternative 1A for details. To help guide the reader, bookmark their location in the chapter, and 38 
maintain consistency with Alternative 1A, the impact headers are retained in these other 39 
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alternatives and followed by a general summary in some instances and cross reference to 1 
appropriate analysis located elsewhere in the chapter. 2 

The BDCP conservation measures (see Table 3-3 in Chapter 3, Description of Alternatives) that are 3 
analyzed for each water quality constituent under each alternative are treated in two distinct 4 
categories for purposes of impact analysis. Those categories are as follows: 5 

 Potential impacts resulting from water operations and maintenance of Conservation Measure 6 
(CM) 1. CM1 provides for the development and operation of a new water conveyance 7 
infrastructure and the establishment of operational parameters associated with both existing 8 
and new facilities). For the purposes of the assessment, the study area was divided into the 9 
three regions which are discussed separately for each constituent for CM1: 10 

 Upstream of the Delta (including the Sacramento and San Joaquin River watersheds). 11 

 Plan Area, including the Yolo Bypass, SWP North Bay Aqueduct service area, and Suisun 12 
Marsh. 13 

 SWP/CVP Export Service Area (south of the Delta, areas served by the California Aqueduct, 14 
Delta Mendota Canal, and South Bay Aqueduct). 15 

 Potential impacts resulting from other conservation measures, CM2–CM21(these include habitat 16 
restoration measures that provide for the protection, enhancement and restoration of habitats 17 
and natural communities and measures to reduce the direct and indirect adverse effects of other 18 
stressors on covered species). 19 

Operations-related water quality changes (i.e., CM1 under the BDCP Alternatives) would be partly 20 
driven by geographic and hydrodynamic changes resulting from restoration actions (i.e., altered 21 
hydrodynamics attributable to new areas of tidal wetlands (CM4), for example). There is no way to 22 
disentangle the hydrodynamic effects of CM4 and other restoration measures from CM1, since the 23 
Delta as a whole is modeled with both CM1 and the other conservation measures implemented. To 24 
the extent that restoration actions alter hydrodynamics within the Delta region, which affects mixing 25 
of source waters, these effects were included in the modeling assessment of operations-related 26 
water quality changes (CM1 under the BDCP Alternatives). Other effects of CM2–CM21 not 27 
attributable to hydrodynamics, for example, additional loading of a water quality constituent to the 28 
Delta, are discussed within the impact heading for CM2–CM21. 29 

After the discussion for each water quality constituent, construction-related water quality effects 30 
are discussed. As opposed to discussing construction-related water quality effects for each water 31 
quality constituent within the constituent-specific assessments described above, construction-32 
related water quality effects on all constituents are discussed in a single section for all CM1–CM21. 33 
Within each alternative discussion section, the impacts of the BDCP conservation measures are 34 
analyzed in the following order: 35 

 Ammonia 36 

 Boron 37 

 Bromide 38 

 Chloride 39 

 Dissolved Oxygen 40 

 Electrical Conductivity 41 
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 Mercury 1 

 Nitrate 2 

 Organic Carbon 3 

 Pathogens 4 

 Pesticides and Herbicides 5 

 Phosphorus 6 

 Selenium 7 

 Trace Metals 8 

 TSS and Turbidity 9 

 Construction-related Activities 10 

 Microcystis 11 

 San Francisco Bay 12 

It should be noted that because aquatic life beneficial uses are the only uses expected to be affected 13 
by temperature changes under the various Alternatives, the water quality chapter cross-references 14 
to Chapter 11, Fish and Aquatic Resources, for all impact assessments for temperature. 15 

8.1 Environmental Setting/Affected Environment 16 

8.1.1 Affected Environment 17 

8.1.1.7 Water Quality Impairments 18 

Water Quality–Limited Water Bodies, Watershed Monitoring Programs, and Total 19 

Maximum Daily Loads 20 

Constituents of concern in the study area have been identified through ongoing regulatory, 21 
monitoring, and environmental planning processes. Important programs are CALFED, the Basin Plan 22 
functions of the Central Valley and San Francisco Bay Water Boards, Bay-Delta planning functions of 23 
the State Water Board, and the CWA Section 303(d) listing process for state water bodies that do not 24 
meet applicable water quality objectives. 25 

The CALFED Bay-Delta Program was established in 1995 to develop a long-term comprehensive 26 
plan to restore ecological health and improve water management for beneficial uses of the Bay-Delta 27 
System. Senate Bill 1653 established the California Bay-Delta Authority to act as the governance 28 
structure, as of January 1, 2003, and is housed within the California Resources Agency. 29 

Under CWA Section 303(d), states, territories, and authorized tribes are required to develop a 30 
ranked list of water quality–limited segments of rivers and other water bodies under their 31 
jurisdiction. Listed waters are those that do not meet water quality standards even after point 32 
sources of pollution have installed the minimum required levels of pollution control technology. The 33 
law requires that action plans, or TMDLs, be developed to monitor and improve water quality. TMDL 34 
is defined as the sum of the individual waste load allocations from point sources, load allocations 35 
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from nonpoint sources and background loading, plus an appropriate margin of safety. A TMDL 1 
defines the maximum amount of a pollutant that a water body can receive and still meet water 2 
quality standards. TMDLs can lead to more stringent National Pollutant Discharge Elimination 3 
System (NPDES) permits (CWA Section 402). 4 

The State Water Board and USEPA have approved TMDLs for organic enrichment/low DO and 5 
methylmercury in the Delta, and for salt and boron in the San Joaquin River at Vernalis. TMDLs for 6 
other constituents remain under planning or development. Additionally, the San Francisco Bay 7 
Water Board is currently developing a TMDL for Suisun Marsh to address impairment by 8 
methylmercury, DO, and nutrient enrichment (San Francisco Bay Water Board 2012).  While Suisun 9 
Marsh is not within the officially designated Delta, the mercury and salinity impairments are 10 
primarily associated with loading from the Delta.  Low dissolved oxygen is associated with seasonal 11 
organic loading from wetland and water management systems within the marsh.  The salinity 12 
impairment was identified in the 1970’s as an issue of changing marsh vegetation and potential 13 
adverse effects to marsh vegetation that was important to ducks as feed.  The Suisun Marsh Salinity 14 
Control Gates were installed in Montezuma Slough in 1988 provide the means to control salinity 15 
intrusions from Suisun Bay during the periods of low Delta outflow.   16 

The State Water Board recently compiled the 2010 Section 303(d) list of impaired waters based on 17 
recommendations from the Regional Water Boards and information solicited from the public (and 18 
other interested parties). In October 2011, USEPA gave final approval to the list. Table 8-2 lists the 19 
constituents identified in the Section 303(d) list for impaired Delta waters (State Water Resources 20 
Control Board 2011). 21 

Table 8-2. Clean Water Act Section 303(d) Listed Pollutants and Sources in the Delta 22 

Pollutant/Stressor Listing Region Listed Source Delta Location of Listing 

Boron Central Valley Agriculture Exp 

Chlordane Central Valley and San 
Francisco Bay 

Agriculture, nonpoint source N, W 

Chloride Central Valley Source unknown TomP 

Chlorpyrifos Central Valley Agriculture, urban runoff/ 
storm sewers 

N, S, E, W, NW, C, Exp, Stk, CalvR, 
Duck, Five, French, MokR, Morm, 
Mosh, OldR, Pix 

Copper Central Valley Resource extraction MokR 

DDT Central Valley and San 
Francisco Bay 

Agriculture, nonpoint source N, S, E, W, NW, C, Exp, Stk 

Diazinon Central Valley Agriculture, urban 
runoff/storm sewers 

N, S, E, W, NW, C, Exp, Stk, CalvR, 
Five, French, Mosh, Pix 

Dieldrin San Francisco Bay Nonpoint source N, W 

Dioxin compounds Central Valley and San 
Francisco Bay 

Source unknown, atmospheric 
deposition 

W, Stk 

Disulfoton Central Valley Agriculture Pix 

E. coli Central Valley Source unknown E, French, Pix 

Invasive species Central Valley and San 
Francisco Bay 

Source unknown, ballast water N, S, E, W, NW, C, Exp, Stk 

Furan compounds Central Valley and San 
Francisco Bay 

Contaminated sediments, 
atmospheric deposition 

Stk 

Group A pesticidesa Central Valley Agriculture N, S, E, W, NW, C, Exp, Stk 
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Pollutant/Stressor Listing Region Listed Source Delta Location of Listing 

Mercury Central Valley and San 
Francisco Bay 

Resource extraction, industrial-
domestic wastewater, 
atmospheric deposition, 
nonpoint source 

N, S, E, W, NW, C, Exp, Stk, CalvR, 
MokR, Mosh 

Pathogens Central Valley Recreational and Tourism 
Activities (nonboating), Urban 
Runoff/Storm Sewers 

Stk, CalvR, Five, Morm, Mosh, 
Walk 

PCBs Central Valley and San 
Francisco Bay 

Source unknown W, N, Stk 

Unknown toxicityb Central Valley Source unknown N, S, E, W, NW, C, Exp, Stk, French, 
MokR, Morm, Pix 

EC Central Valley Agriculture S, W, NW, Exp, Stk, OldR, TomP 

Organic enrichment 
/low DO 

Central Valley Municipal point sources, urban 
runoff/storm sewers 

Stk, CalvR, Five, MidR, MokR, 
Morm, Mosh, OldR, Pix, TomP 

Sediment toxicity Central Valley (Not specified) French 

Selenium San Francisco Bay Refineries, invasive species, 
natural sources 

W 

TDS Central Valley  S, OldR 

Zinc Central Valley Resource extraction MokR 

Source: State Water Resources Control Board 2011. 
a Group A pesticides include aldrin, dieldrin, chlordane, endrin, heptachlor, heptachlor epoxide, benzene 

hexachloride (BHC; including lindane), endosulfan, and toxaphene. 
b Toxicity is known to occur, but the constituent(s) causing toxicity is unknown. 
Notes: DDT = dichlorodiphenyltrichloroethane, PCB = polychlorinated biphenyls, EC = electrical conductivity, DO = 
dissolved oxygen, TDS = total dissolved solids. 
Delta Locations: C = Central, E = East, Exp = export area, N = north, NW = northwest, S = south, Stk = Stockton Deep 
Water Ship Channel, W = west (includes Central Valley list and San Francisco Bay list for “Bay-Delta” category). 
Specific Delta Waterways: CalvR = Calaveras River, Duck = Duck Slough, Five = Five Mile Slough, French = French 
Camp Slough, MidR = Middle River, MokR = Mokelumne River, Morm = Mormon Slough, Mosh = Mosher Slough, OldR 
= Old River, Pix = Pixley Slough, TomP = Tom Paine Slough, Walk = Walker Slough. 

 1 

There are several ongoing watershed-monitoring programs in the study area. These monitoring 2 
programs are associated with Section 303(d) TMDL programs, the State Water Board Surface Water 3 
Ambient Monitoring Program, and numerous other efforts of local governments and public/private 4 
entities. 5 

Section 303(d) requires that states evaluate and rank water quality impairments that cannot be 6 
resolved through point source controls and, in accordance with the priority ranking, the TMDL for 7 
those pollutants the USEPA identifies under Section 304(a)(2) as suitable for such calculation. The 8 
TMDL must be established at a level necessary to implement the applicable water quality standards 9 
with seasonal variations and a margin of safety that takes into account any lack of knowledge 10 
concerning the relationship between effluent limitations and water quality. The TMDL is the amount 11 
of loading that the water body can receive and still meet water quality standards. The TMDL must 12 
include an allocation of allowable loadings to point and nonpoint sources, with consideration of 13 
background loadings. Table 8-3 summarizes the TMDLs that have been completed or are being 14 
developed for Section 303(d) listed constituents in the Delta, and the portion of the study area in the 15 
Sacramento and San Joaquin River basins (Central Valley Water Board 2009b). 16 
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Table 8-3. Summary of Completed and Ongoing Total Maximum Daily Loads in the Bay-Delta and 1 
Sacramento and San Joaquin River Portions of the Study Area 2 

Pollutant/Stressor Water Bodies Addressed TMDL Status 

Chlorpyrifos and diazinon Sacramento County  
Urban Creeks 

TMDL report completed—September 2004 

State-Federal approval—November 2004 

Chlorpyrifos and diazinon Lower San Joaquin River TMDL report completed—October 2005 

State-Federal approval—December 2006 

Chlorpyrifos and diazinon Sacramento and San Joaquin 
Rivers and Delta 

TMDL report completed—June 2006 

State-Federal approval—October 2007 

Chlorpyrifos and diazinon Sacramento and Feather Rivers TMDL report completed—May 2007 

State-Federal approval—August 2008 

Chlorpyrifos and diazinon Lower San Joaquin River TMDL report completed—October 2005 

State-Federal approval—December 2006 

DO Stockton Deep Water Ship 
Channel 

TMDL report completed—February 2005 

State-Federal approval—January 2007 

Mercury/methylmercury Delta TMDL report completed—April 2010 

Mercury/methylmercury Reservoirs Ongoing 

Pathogens Tributaries affected by city of 
Stockton urban runoff 

Ongoing 

Pesticides Basin-wide Ongoing 

Organochlorine pesticides Specific Sacramento and San 
Joaquin River tributaries; Delta 

Ongoing 

Salt and Boron San Joaquin River at Vernalis TMDL report completed—October 2005 

State-Federal approval—February 2007 

Selenium San Joaquin River at Vernalis TMDL report completed—August 2001 

State-Federal approval—March 2002 

Source: Central Valley Water Board 2009b. 

Notes: DO = dissolved oxygen, TMDL = Total Maximum Daily Load. 

 3 

Table 8-4 summarizes only the total number of Section 303(d) listed water bodies in the regions of 4 
the Central Coast, Los Angeles, Santa Ana, and San Diego Regional Water Boards where SWP south-5 
of-Delta exports are conveyed. This information is presented at a lesser level of detail than for the 6 
Delta and Sacramento–San Joaquin regions because the effects of storage and conveyance of Delta 7 
export water in the southern SWP service areas to the large majority of these listed water bodies are 8 
only indirect or nonexistent. Moreover, not all of the Section 303(d)–listed water bodies in these 9 
regions necessarily occur in the SWP service areas because the SWP service areas do not cover the 10 
entire regions. 11 
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Table 8-4. Clean Water Act Section 303(d) Listed Water Bodies in Regions of the Study Area Served 1 
by SWP South-of-Delta Exports 2 

Pollutant 

Regional Water Board 

San Francisco Central Coast Los Angeles Santa Ana San Diego 

Hydromodification   10   

Mercury 36 6 11 2 2 

Other metals 27 44 142 24 159 

Miscellaneous 17 147 52 11 36 

Nuisance  3 27  14 

Nutrients 15 321 183 29 179 

Other inorganics 2  39  14 

Other organics 64 11 102 10 18 

Pathogens 32 451 171 44 324 

Pesticides 95 142 187 16 32 

Salinity 1 194 72 2 46 

Sediment 10 168 23 10 20 

Toxicity 7 105 49 8 109 

Trash 27  87  7 

Source: State Water Resources Control Board 2011. 

 3 

8.1.3 Existing Surface Water Quality 4 

8.1.3.3 Bromide 5 

Existing Conditions in the Study Area 6 

Locations in the northern Delta have had low concentrations of bromide in water years 2001–2006 7 
with mean values of 0.02 and 0.04 mg/L at the Sacramento River at Hood and Barker Slough pump 8 
locations, respectively (Figure 8-15). Higher mean concentrations typically are seen in the southern 9 
Delta, with values of 0.18 mg/L at the Banks pumps, 0.27 mg/L at the San Joaquin River near 10 
Vernalis, and 0.28 mg/L at CCWD pumping plant #1. The highest mean value examined was 5.18 11 
mg/L at the Sacramento River at Mallard Island. 12 

Time series data indicate that bromide concentrations at the examined stations generally fluctuate 13 
on an annual basis (Figure 8-16) but depend on location. For example, higher values have tended to 14 
occur during the months of March through May at the Barker Slough pumps, while higher values 15 
occurred during the October to early January period at CCWD pumping plant #1. Bromide data for 16 
the north and south-of-Delta stations were sparse; values were available for the American River at 17 
WTP and were all reported as 0.01 mg/L. 18 

There are presently no regulatory water quality objectives for bromide in the Delta. Bromide is not a 19 
priority pollutant; thus, the CTR has no criteria for bromide. There are no state or federal regulatory 20 
water quality objectives/criteria for bromide, or any USEPA-recommended criteria. The state 21 
drinking water primary MCL for bromate is 0.01 mg/L. To reduce the potential for DBP formation in 22 
municipal water supplies, the CALFED Drinking Water Quality Program has the goal of achieving 23 



 Water Quality 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

8-8 
2015 

ICF 00139.14 

 

either a bromide concentration of 0.05 mg/L at the southern and central Delta water export 1 
locations, along with an average TOC concentration of 3 mg/L (CALFED Bay-Delta Program 2000), 2 
or an “Equivalent Level of Public Health protection” for municipal water supply purveyors. 3 
Specifically, the goal of the CALFED Drinking Water Program is to: 4 

achieve either: (a) average concentrations at Clifton Court Forebay and other southern and central 5 
Delta drinking water intakes of 50 μg/L bromide and 3.0 mg/L total organic carbon, or (b) an 6 
equivalent level of public health protection using a cost-effective combination of alternative source 7 
waters, source control, and treatment technologies. (CALFED Bay-Delta Program 2000) 8 

In general, bromide concentrations are frequently above 0.05 mg/L at Delta locations influential to 9 
the water quality of surface water supply purveyors. 10 

The basis of the bromide goal is described in the Final Draft of the CALFED Water Quality Program 11 
Stage 1 Final Assessment as follows: 12 

In 1998, a panel of three water quality and treatment experts, engaged by the California Urban Water 13 
Agencies (CUWA), produced a report titled “Bay-Delta Water Quality Evaluation, Draft Final Report”. 14 
CUWA had charged the panel with developing potential regulatory scenarios, defining appropriate 15 
treatment process criteria, and estimating the Delta source water quality required to achieve 16 
compliance under the anticipated regulatory scenarios…The panel identified two regulatory 17 
scenarios for their evaluation, a near-term scenario consisting of the then current treatment rules 18 
governing pathogen inactivation and disinfection and a long-term scenario which included the 19 
anticipated more stringent versions of these rules then under development.  20 

The long term scenario…were regulatory levels of 40 μg/L total trihalomethanes (TTHMs), 30 μg/L 21 
haloacetic acids (HAA5s), and 5 μg/L bromate (as running annual averages) as well as an additional 1 22 
to 2-log inactivation of Giardia and 1-log inactivation of Cryptosporidium. The panel focused on 23 
inactivation requirements and the DBP precursors TOC and bromide as the constituents in Delta 24 
water that would be most likely to drive treatment technology decisions. Their basic finding was that, 25 
under the more stringent long-term scenario, it would be necessary to keep Delta water diverted for 26 
municipal use to no more than 3 mg/L TOC and 50 μg/L bromide to give users flexibility in their 27 
choice of treatment method (enhanced coagulation or ozone disinfection)…For the less stringent 28 
near-term regulatory scenario, TOC from 4 to 7 mg/L and bromide from 100 to 300 μg/L was 29 
determined to be acceptable. (CALFED Water Quality Program 2007). 30 

The more stringent regulations envisioned at the time the 50 µg/L (0.05 mg/L) bromide goal for 31 
source waters was recommended have not yet been realized.  The only changes implemented 32 
compared to the less stringent near-term regulatory scenario evaluated are that the running annual 33 
average bromate MCL has been changed to a locational running average that must be met at all 34 
points in the treatment and distribution system, and additional Cryptosprodium inactivation is 35 
required for higher risk systems, dependent on monitoring outcomes.  In general, these do not affect 36 
the levels of bromide in source water that would require drinking water treatment or source water 37 
modification for compliance with current MCLs.   38 

Although the projected long-term reduction in the bromate MCL has not occurred, it is still possible 39 
that it will be reduced in the future.  The U.S. EPA maximum contaminant level goal (MCLG) for 40 
bromate is 0 µg/L, and the current MCL of 10 µg/L is set at the current analytical practical 41 
quantitation limit (PQL) for bromate, determined by the U.S. EPA through an analytical feasibility 42 
analysis.  While the U.S. EPA’s most recent Analytical Feasibility Support Document for the Second 43 
Six-Year Review of Existing National Primary Drinking Water Regulations (U.S. EPA 2010) did not 44 
recommend a lowering of the bromate PQL, and thus MCL, below 10 µg/L,  recent adoption of new 45 
analytical methods could lead to an improved PQL, and thus reduced MCL.  This means that in 2016, 46 
or the time of the next Six-Year Review of National Primary Drinking Water Regulations, it is 47 
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possible the bromate MCL will be lowered to the 5 µg/L value assumed in the derivation of the 1 
50 µg/L CALFED bromide goal. 2 

8.1.3.4 Chloride 3 

Existing Conditions in the Study Area 4 

Locations in the northern Delta had low concentrations of chloride in water years 2001–2006, with 5 
mean values of 6 and 22 mg/L at the Sacramento River at Hood and Barker Slough pump locations, 6 
respectively (Figure 8-17). Higher mean concentrations typically are seen in the southern Delta, 7 
with values ranging from 59 mg/L at the Banks pumps to 90 mg/L at both CCWD pumping plant #1 8 
and Franks Tract. Chloride mean concentrations increased at the mouths of the Sacramento River 9 
and San Joaquin River, with the highest value of 6,380 mg/L at Suisun Bay at Bulls Head near 10 
Martinez. 11 

Chloride mean concentrations in the north-of-Delta locations were very low (water years 2001–12 
2006), ranging from 1 to 5 mg/L (Table 8-9). South-of-Delta locations had mean values of 69 mg/L, 13 
which were higher than that reported at the Banks headworks (59 mg/L, Figure 8-17). 14 

Table 8-9. Chloride Concentrations at Selected North of Delta and South-of-Delta Stations, Water 15 
Years 2001–2006a 16 

Location 

Chloride (dissolved, mg/L) 

Samples Minimum Maximum Mean Median 

Sacramento River at Keswick 46 1 6 2 2 

Sacramento River at Verona 21 2 15 5 4 

Feather River at Oroville 29 1 3 1 1 

American River at WTP 69 1 3 2 2 

California Aqueduct at Check 13 69 23 138 69 64 

California Aqueduct at Check 29 81 16 127 69 66 

a Sample size represents water quality samples having values at or greater than the reporting limit. 

Notes: mg/L = milligrams per liter; WTP = water treatment plant. 

Source: California Department of Water Resources 2009b. 

 17 

Time series data for chloride displayed annual fluctuations (Figures 8-18a, 8-18b,andFigure 8-19), 18 
with peaks typically occurring in fall/winter. 19 

The Bay-Delta WQCP contains chloride objectives for municipal and industrial water supply 20 
beneficial uses protection, including a maximum mean daily concentration of 250 mg/L year-round 21 
at the five major municipal water supply diversion locations—Contra Costa Canal at pumping plant 22 
#1, West Canal at mouth of Clifton Court Forebay, Jones pumping plant, Barker Slough at North Bay 23 
Aqueduct, and Cache Slough at the City of Vallejo intake (abandoned).  Table 8-9a summarizes the 24 
record of compliance with the Delta chloride objectives that are specified in the Bay-Delta WQCP.  25 
The 250 mg/L standard has been exceeded at the CCWD pumping plant #1 on several occasions in 26 
four of the past 20 years. Additionally, the Bay-Delta WQCP contains a chloride objective for Contra 27 
Costa Canal at pumping plant #1 or the San Joaquin River at Antioch Water Works intake that 28 
specifies the number of days each calendar year that the maximum mean daily chloride 29 
concentration must be less than 150 mg/L (must be provided in intervals of not less than 2 weeks’ 30 
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duration). The days per year depend on water-year type, ranging from 155 days for critical water-1 
year types to 240 days in wet water-year types. The industrial uses for which this objective was 2 
established (cardboard manufacturing in Antioch) no longer exist; however, the objective has been 3 
retained for general municipal use protection (CALFED Bay-Delta Program 2007a).  Delta water 4 
supply operations have been able to maintain compliance with the 150 mg/L standard.  5 

Table 8-9a. Summary of Compliance with Delta Chloride Objectives (1995 ¬ 2014) 6 

Location 

Objectivea, b Exceedances of Objective 

Applicable Period (and 
narrative description) 

Days/ 
yearc 

Years (#) 
With 
Objective 
Exceeded 

Maximum 
Days 
Exceeded 

Median 
Days 
Exceededd 

Municipal and Industrial Water Supply Objectives 

CCF Jan 1‐Dec 31 

md Cl <= 250 mg/L 

365 0 0 0 

DMC @ Tracy PP Jan 1‐Dec 31 

md Cl <= 250 mg/L 

365 0 0 0 

CCC at PP#1 Jan 1‐Dec 31 

md Cl <= 250 mg/L 

365 4 7 2.5 

CCC PP#1 or SJR @ 
Antioch Intake 

Jan 1‐Dec 31 

Chloride (days <150 mg/L 
Cl varies by WY). 

Varies by 
WY Type 

0 0 0 

Notes:   

CCF = Clifton Court Forebay; DMC= Delta Mendota Canal; PP=Pumping Plant;  CCC = Contra Costa Canal;  PMI 
= previous month’s Eight River Index 
a This table also includes objectives/standards set by Water Rights Orders 95‐6 and 98‐6. 
b Only partial description of objective provided; refer to Bay-Delta WQCP for full text of objective. 
c Total number of days in year that requirement is applicable. 
d Median calculated using only years when exceedances occurred. 

 7 

The secondary MCL for chloride is specified as a range: 250 mg/L (recommended), 500 mg/L 8 
(upper), and 600 mg/L (short-term) and is applicable to all surface waters in the affected 9 
environment, other than the Delta, that have the municipal and domestic supply beneficial use 10 
designation. The USEPA’s recommended chloride ambient water quality criteria for the protection of 11 
freshwater aquatic life are 230 mg/L (chronic 4-day average) and 860 mg/L (acute 1-hour average). 12 
The San Francisco Bay Water Board Basin Plan has a 355 mg/L chloride objective for agricultural 13 
supply. CCWD has a goal of delivering treated water that has less than 65 mg/L chloride. 14 

One channel in the southern Delta (Tom Payne Slough) and Suisun Marsh is on the state’s CWA 15 
Section 303(d) list because of elevated chloride (State Water Resources Control Board 2011). 16 
Additionally, the lower San Joaquin River is on the 303(d) list as impaired for salt and boron, and a 17 
TMDL has been developed with chloride identified as composing about 23% of the total ions 18 
contributing to salinity in the lower San Joaquin River at the Vernalis location in the Delta (Central 19 
Valley Water Board 2002). 20 
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8.1.3.5 Dioxins, Furans, and Polychlorinated Biphenyls 1 

Background 2 

Dioxins and dioxin-like compounds are a chemical compounds with similar chemical structures and 3 
biotic effects (U.S. Food and Drug Administration 2009). There are several hundred of these 4 
compounds, which can be grouped into three families: chlorinated dibenzo-p-dioxins, chlorinated 5 
dibenzofurans, and certain polychlorinated biphenyls (PCBs). One of the most toxic (and most 6 
studied) dioxins is 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD). Chlorinated dibenzo-p-dioxins and 7 
chlorinated dibenzofurans are created unintentionally, usually through combustion processes. PCBs 8 
are manufactured products but are no longer produced in the United States. Dioxin/furan 9 
compounds and PCBs break down very slowly in the environment, indicating that past and present 10 
emissions will continue to interact with soils, water, and biota (e.g., Wenning et al. 1999; Gullett et 11 
al. 2003; Brown et al. 2006). 12 

The most common health effect in people exposed to large amounts of dioxins is chloracne, possibly 13 
followed by skin rashes, skin discoloration, and excessive body hair and possibly mild liver damage 14 
(U.S. Food and Drug Administration 2009). A substantial concern is the cancer risk associated with 15 
dioxins. High exposures over long periods (animal studies, human workplace studies) have 16 
suggested an increased cancer risk as well as possible reproductive and developmental effects. 17 
Toxicity levels are very broad between the various dioxin compounds, up to several orders of 18 
magnitude. The health effects associated with dioxins depend on a variety of factors, including the 19 
level, timing, duration, and frequency of exposure. 20 

The class of PCBs consists of 209 individual congeners, of which 12 have dioxin-like properties.  In 21 
general, PCBs can cause developmental abnormalities, growth suppression, disruption of the 22 
endocrine system, impairment of immune function, and cancer (State Water Resources Control 23 
Board 2007). PCBs can bioaccumulate and reach higher concentrations in higher levels of aquatic 24 
food chains; predatory fish, birds, and mammals (including humans that consume fish) at the top of 25 
the foodweb are particularly vulnerable to the effects of PCB contamination. Consequently, the 26 
beneficial uses (Table 8-1)most directly affected by dioxin/furan compounds and PCBs are aquatic 27 
organisms (cold freshwater habitat, warm freshwater habitat, and estuarine habitat); rare, 28 
threatened and endangered species if the community population level were to be reduced by 29 
exposure through the aquatic environment; harvesting activities that depend on aquatic life 30 
(shellfish harvesting, commercial and sport fishing); and drinking water supplies (municipal and 31 
domestic supply). 32 

Dioxins may enter the environment through air, water, and land pathways. Because the majority of 33 
dioxin releases are to the atmosphere, some dioxins can be transported very long distances and can 34 
be found in most places in the world (National Research Council 2006; U.S. Food and Drug 35 
Administration2009). In water, dioxins tend to settle into sediments where they can move up the 36 
food chain. Dioxins can also be deposited on plants and enter the food chain. Animals tend to 37 
accumulate dioxins in fatty tissues. 38 

USEPA (2006a) estimated that the primary pathway of dioxin releases to the environment is 39 
atmospheric (92.4%), with 5.7% to the land and 1.8% to water. It is important to note that this 40 
estimate did not include natural sources of dioxins, which exceed those produced by human 41 
activities (Centers for Disease Control 2005). Dioxins are ubiquitous, and all living organisms have 42 
had some form of low-level exposure. Natural brush and forest fires produce dioxins, so it is 43 
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reasonable to assume that organisms have been exposed to dioxins for centuries. For example,54% 1 
of global dioxin emissions were from natural forest fires in 2004, with the remainder coming from 2 
anthropogenic sources (Figure 8-20). 3 

PCBs were used commonly in the United States for the production of transformers and capacitors in 4 
electrical equipment (Brinkmann and de Kok 1980). Other uses included hydraulic fluids, lubricants, 5 
inks, and as a plasticizer (State Water Resources Control Board 2007). While production of 6 
transformers and capacitors containing PCBs ended in the United States in 1979, the persistent 7 
nature of PCBs in the environment is still a source of concern (Davis et al. 2007). 8 

Importance in the Study Area 9 

Assessment of how human atmospheric emission sources of dioxins, furans, and PCBs in the study 10 
area directly affect the Delta would be difficult, given the complexity of area meteorology. Based on 11 
the USEPA (2006b) analysis, the major sources likely would be backyard barrel burning of refuse 12 
and medical waste/pathological incineration. Such sources would need to be identified and undergo 13 
air transport modeling to determine deposition rates onto land and water in the study area. 14 

Human activities related to land and water emissions may be more easily quantified and, based on 15 
the USEPA (2006b) analysis, likely would be dominated by application of municipal wastewater 16 
treatment sludge (land), ethylene dichloride/vinyl dichloride production (land, water), chlor-alkali 17 
facilities (water), and bleached, chemical wood pulp and paper mills (water). 18 

Existing Conditions in the Study Area 19 

There are two portions of the study area that are on the Section 303(d) listing for impairment with 20 
respect to dioxins, furans, and PCBs. The Stockton Deep Water Ship Channel is listed for 21 
dioxins/furans for the overall channel, and 3.3 miles of the channel are listed for PCBs. The north 22 
Delta has a PCB impairment listing for 15.5 miles of drainage canal near Sacramento. 23 

Hayward et al. (1996) found that sediment concentrations of dioxins and furans near a USEPA 24 
Superfund site in the Stockton area (specifically, a wood treatment facility) were highly localized 25 
and likely attributable to pentachlorophenol use at the facility. 26 

Contributions of dioxins to the Delta originate from several sources, including the Sacramento River, 27 
the San Joaquin River, the eastside tributaries, Delta agricultural return drains, and San Francisco 28 
Bay. The section below quantifies how these sources contribute to concentrations in the Delta. 29 

Minimal dioxin and furan data have been collected as part of water quality monitoring programs in 30 
the study area. For example, pentachlorophenol and carbofuran have been analyzed at the Banks 31 
pumping plant three times a year since 1995 with no detections. 32 

There was a large monitoring effort from 1988 to 1993 to assess PCBs in the Delta. The study 33 
examined the seven most common commercial mixtures of PCBs produced prior to the production 34 
ban in 1977 identified as PCB-1016, PCB-1221, PCB-1232, PCB-1242, PCB-1248, PCB-1254, and 35 
PCB-1260 (Bay Delta and Tributaries Project 2009). The stations from this monitoring that coincide 36 
with the stations examined in this section are the San Joaquin River at Buckley Cove, Sacramento 37 
River at Hood (actually collected at Greene’s Landing), Sacramento River above Point Sacramento, 38 
San Joaquin River at Antioch Ship Channel, Old River at Rancho Del Rio, Suisun Bay at Bulls Head 39 
Point near Martinez, and Franks Tract. Analysis of the monitoring results indicated that no 40 
detections of PCBs occurred in any samples from these locations. 41 
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Recent monitoring efforts to assess PCBs in the study area are limited to four of the selected 1 
locations, including the Banks pumping plant, the Barker Slough pumping plant, the Sacramento 2 
River above Point Sacramento, and the San Joaquin River at Antioch Ship Channel. The latter two 3 
stations were sampled for forty of the individual PCB congeners (ranging from PCB 008 to PCB 203) 4 
on an annual basis by SFEI as part of its monitoring program (denoted as stations BG20 and BG30, 5 
respectively). The SFEI laboratory reporting limits are on the order of 0.01 picograms per liter 6 
(pg/L), which are about 10,000,000 times more sensitive than the laboratory reporting limits for the 7 
Banks and Barker Slough pumping plants. 8 

Analytes examined in the present effort for the Banks and Barker Slough pumping plants included 9 
the PCB mixtures (i.e., PCB-1016, PCB-1221, PCB-1232, PCB-1242, PCB-1248, PCB-1254, and PCB-10 
1260). The monitoring program sampled for each of these analytes approximately 16 times during 11 
the water years 2001 to 2006 for each location. No detections were found.  The very low detection 12 
limits of the SFEI monitoring has enabled the detection of many PCBs at the Sacramento River above 13 
Point Sacramento and the San Joaquin River at Antioch Ship Channel locations examined in the 14 
current study, which are presented as the sum of all PCB congeners in Table 8-10. 15 

Table 8-10. Sum of All Polychlorinated Biphenyls at the Mouths of the Sacramento and San 16 
Joaquin Rivers, Water Years 2001–2006 17 

Sum of all PCBs Samples 
Minimum 
(pg/L) 

Maximum 
(pg/L) 

Mean 
(pg/L) 

Median 
(pg/L) 

Sacramento River above Point Sacramento 

Dissolved 7 35 70 52 50 

Total 6 67 138 99 95 

San Joaquin River at Antioch Ship Channel 

Dissolved 5 47 60 53 53 

Total 5 70 254 120 98 

Source: San Francisco Estuary Institute 2010. 

Notes: All concentrations in picograms per liter (pg/L). Sample size represents water quality samples 
having values at or greater than the reporting limit. 

PCB = polychlorinated biphenyl 

 18 

The samples were taken between late July and late August, which does not allow examination of wet 19 
versus dry season effects. The results indicate that PCBs are still present in the Sacramento and San 20 
Joaquin River outflows during summer conditions, albeit at low concentrations. Values for the sum 21 
of all PCBs were comparable at the two locations. 22 

Sampling at south-of-Delta locations at California Aqueduct Check 13 and Check 29 for the same 23 
constituents also resulted in no detections during the same time period. Sampling at the north-of-24 
Delta locations (approximately 35 to 60 visits per site) resulted in multiple detections at the 25 
Sacramento River at Keswick, the Feather River at Oroville, and the Sacramento River at Verona; 26 
however, the sampling and analytical protocol for these data were not available, and the validity of 27 
the data could not be confirmed. 28 

Regulatory criteria with respect to dioxins, furans, and PCBs are as follows. Dioxin compounds are 29 
on the Section 303(d) list for San Francisco Bay (source of contamination unknown) and the Central 30 
Valley (source: unknown point source near the Stockton Deep Water Ship Channel). Furan 31 
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compounds are on the Section 303(d) list for San Francisco Bay (source: atmospheric deposition) 1 
and the Central Valley (source: contaminated sediments). PCBs and dioxin compounds are on the 2 
Section 303(d) list for San Francisco Bay (sources: unknown nonpoint, unknown). 3 

With regard to Basin Plan narrative objectives, any of the compounds above might be considered 4 
toxic at high concentrations. There are no numerical water quality objectives for the San Francisco 5 
Bay Water Board or Central Valley Water Board Basin Plans. The California drinking water standard 6 
MCL for 2,3,7,8-TCDD is 0.00000003 mg/L; the MCL for carbofuran in 0.018 mg/L. The CTR for 7 
2,3,7,8-TCDD is 0.000000013 μg/L for Human Health: Water and Organisms, and 0.000000014 μg/L 8 
for Human Health: Organisms Only. Data are inadequate to assess whether the sites examined in this 9 
SFEI monitoring exceeded this standard. 10 

The CTR criteria for PCBs (sum of six aroclors) is 0.014 μg/L (freshwater chronic), 0.03 μg/L 11 
(saltwater chronic), 0.00017 μg/L (Human Health: Water and Organisms), and 0.00017 μg/L 12 
(Human Health: Organisms Only). Data examined in this study indicate that these criteria have not 13 
been exceeded. 14 

8.1.3.7 Salinity and Electrical Conductivity 15 

Existing Conditions in the Study Area 16 

During the water year 2001–2006 period, mean EC concentrations tended to increase from the 17 
northern Delta to the southern Delta, and from the eastern Delta to the western Delta (Figure 8-24). 18 
For example, EC mean concentrations in the northern Delta were 166 and 141μmhos/cm for the 19 
Sacramento River at Hood and the Mokelumne River (South Fork) at Staten Island, respectively. In 20 
the southern Delta region, EC mean concentrations were 590 and 673 μmhos/cm for the San Joaquin 21 
River at Buckley Cove and the San Joaquin River near Vernalis, respectively. As water exits the Delta, 22 

mean EC concentrations were 3,481 and 2,366 mhos/cm for the Sacramento River above Point 23 
Sacramento and the San Joaquin River at Antioch Ship Channel, respectively. Mean EC 24 
concentrations increased to 4,920 μmhos/cm at the Sacramento River at Mallard Island and were 25 
highest at Suisun Bay at Bulls Head Point near Martinez, with a value of 19,331μmhos/cm. 26 

Mean values for the north-of-Delta area were lower than in the Delta region, ranging from 27 
65 μmhos/cm at the American River at the WTP to 120 μmhos/cm at the Sacramento River at 28 
Verona (Table 8-13). South-of-Delta mean values were higher than those for the north-of-Delta 29 
stations examined (439 to 460 μmhos/cm), and slightly higher than the mean at the Banks 30 
headworks (393μmhos/cm) (Figure 8-24). 31 
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Table 8-13. Electrical Conductivity Concentrations at Selected North- and South-of-Delta Stations, 1 
Water Years 2001–2006 2 

Location 

Electrical Conductivity (mhos/cm) 

Samples Minimum Maximum Mean Median 

Sacramento River at Keswick 32 82 127 106 108 

Sacramento River at Verona 15 92 148 120 117 

Feather River at Oroville 29 53 239 86 83 

American River at WTP 120 6 152 65 65 

California Aqueduct at Check 13 69 217 981 460 465 

California Aqueduct at Check 29 74 133 680 439 456 

Notes: mhos/cm = micro mhos per centimeter; WTP = water treatment plant. 

a Sample size represents water quality samples having values at or greater than the reporting limit. 

Sources: California Department of Water Resources 2009b. 

 3 

Time series data indicate that EC concentrations at the examined stations generally fluctuate on an 4 
annual basis (Figures8-25a, 8-25b,andFigure 8-26). However, peak values occurred at different 5 
times of the year for the various locations. Factors influencing this variability may include 6 
hydrology, water operations, watershed sources, and hydrodynamics in the Delta. 7 

Because EC is not a priority pollutant, there are no criteria established for EC in the NTR or CTR. The 8 
secondary MCL for EC is specified as a range: 900 microSiemens per centimeter (µS/cm) (1 9 
µS/cm=1µmhos/cm) (recommended), 1,600 µS/cm (upper), and 2,200 µS/cm (short-term), and is 10 
applicable to all surface waters in the affected environment, other than the Delta, that have the 11 
municipal and domestic supply beneficial use designation. The Region 5 Basin Plan specifies EC 12 
objectives for the Sacramento River, Feather River, and San Joaquin River; it also contains EC 13 
objectives for the Delta, which have been superseded by the 2006 Bay-Delta WQCP. The Bay-Delta 14 
WQCP contains EC objectives for the Delta for agricultural and fish and wildlife beneficial use 15 
protection, which vary by month and water-year type (see Appendix 8A). The Bay-Delta WQCP EC 16 
objectives for agricultural protection are designed primarily to control salinity conditions in the 17 
interior and southern Delta channels, and San Joaquin River inflow to the Delta at Vernalis, which 18 
tend to have higher salinity concentrations and are influenced most by Delta exports.  19 

Table 8-13a summarizes the record of compliance with the Delta EC objectives that are specified in 20 
the Bay-Delta WQCP.  The compliance record indicates that with the exception of a 35 day period at 21 
the Sacramento River at Emmaton location during the severe drought of 2013, Delta water supply 22 
operations have been able to maintain compliance with the agricultural EC objectives in the interior 23 
and western Delta locations and all fish and wildlife EC objectives.  The south Delta EC objectives 24 
have been exceeded at the San Joaquin River at Brandt Bridge, Old River at Tracy Bridge, and Old 25 
River at Middle River locations for various lengths of time in several years.  Water quality in the 26 
southern Delta downstream of Vernalis is influenced primarily by San Joaquin River inflow; tidal 27 
action; agricultural return flows; and channel capacity.  The Delta water supply operations have 28 
relatively little influence on salinity levels at these locations, and the elevated salinity in south Delta 29 
channels is affected substantially by local salt contributions discharged into the San Joaquin River 30 
downstream of Vernalis as evidenced by the comparatively lower EC levels at Vernalis and the 31 
Banks and Tracy export locations. 32 
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Table 8-13a. Summary of Compliance with Delta EC Objectives (1995 ¬ 2014) 1 

Location 

Objectivea, b Exceedances of Objective 

Applicable Period (and narrative 
description) 

Days/ 
yearc 

Years (#) 
With 
Objective 
Exceeded 

Maximum 
Days 
Exceeded 

Median 
Days 
Exceededd 

Agricultural Water Supply Objectives  

ac @ Emmaton 
Apr 1‐ date end varies by WY. 

14-d avg EC varies by WY. 
137 1 35 35 

SJR @ Jersey Pt. 
Jun 1e ‐ period end varies by WY. 

14-d avg EC varies by WY. 
76 0 0 0 

SF Mokelumne @ 
Terminous 

Apr 1‐ Aug 15 

14-d avg EC varies by WY. 
137 0 0 0 

SJR @ San Andreas 
Apr 1‐ date end varies by WY. 

14-d avg EC varies by WY. 
137 0 0 0 

Old R. @ Tracy 

Apr 1‐Aug 31 

30‐d avg EC<= 0.7 mS/cm 

Sep 1‐Mar 31 

30‐d avg EC<= 1.0 mS/cm 

365 9 289 88 

Old R. @ Middle R. 

Apr 1‐Aug 31 

30‐d avg EC<= 0.7 mS/cm 

Sep 1‐Mar 31 

30‐d avg EC<= 1.0 mS/cm 

365 2 47 41 

SJR @ Brandt Bridge 

Apr 1‐Aug 31 

30‐d avg EC<= 0.7 mS/cm 

Sep 1‐Mar 31 

30‐d avg EC<= 1.0 mS/cm 

365 3 68 28 

SJR @ Vernalis 

Apr 1‐Aug 31 

30‐d avg EC<= 0.7 mS/cm 

Sep 1‐Mar 31 

30‐d avg EC<= 1.0 mS/cm 

365 0 0 0 

CCF 
Oct 1‐Sep 30 

Monthly avg EC<= 1.0 mS/cm 
365 0 0 0 

DMC @ Tracy PP 
Oct 1‐Sep 30 

Monthly avg EC<= 1.0 mS/cm 
365 0 0 0 

Fish & Wildlife Objective 

Chipps Is. and Pt. 
Chicago  

Feb 1‐Jun 30 

“X2” objective for EC 

(min days/month vary by PMI). 

150 0 0 0 

SJR betw. Jersey and 
Prisoners Pt. 

Apr 1‐May 31 

14‐d avg EC<= 0.44 mS/cm 
61 0 0 0 

Eastern Suisun Marsh 
(Sac @ Collinsville) 

Oct 1‐May 31 

Monthly avg high tides EC varies by 
month. 

243 0 0 0 
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Location 

Objectivea, b Exceedances of Objective 

Applicable Period (and narrative 
description) 

Days/ 
yearc 

Years (#) 
With 
Objective 
Exceeded 

Maximum 
Days 
Exceeded 

Median 
Days 
Exceededd 

Eastern Suisun Marsh 
(Mont Sl. @ Nat. 
Steel) 

Oct 1‐May 31 

Monthly avg high tides EC varies by 
month. 

243 0 0 0 

Eastern Suisun Marsh 
(Mont Sl. near Beldon 

Land.) 

Oct 1‐May 31 

Monthly avg high tides EC varies by 
month. 

243 0 0 0 

Western Suisun 
Marsh (Chadbourne 
Sl.) 

Oct 1‐May 31 

Monthly avg high tides EC varies by 
month & deficiency period. 

243 0 0 0 

Western Suisun 
Marsh (Suisun Sl.) 

Oct 1‐May 31 

Monthly avg high tides EC varies by 
month & deficiency period. 

243 0 0 0 

Notes:   

CCF = Clifton Court Forebay; DMC= Delta Mendota Canal; PP=Pumping Plant;  CCC = Contra Costa Canal;  PMI 
= previous month’s Eight River Index 
a This table also includes objectives/standards set by Water Rights Orders 95‐6 and 98‐6. 
b Only partial description of objective provided; refer to Bay-Delta WQCP for full text of objective. 
c  Total number of days in year that requirement is applicable. 
d Median calculated using only years when exceedances occurred. 
e  Applicable Period was reduced by 61 days as a result of the overlapping criteria between Western Delta Ag 

WQ and SJR Fish & Wildlife Objectives 

 1 

The Region 2 Basin Plan contains agricultural EC objectives; however, the affected environment of 2 
the Delta and downstream Bay waters in Region 2 are generally saline and do not likely serve as a 3 
major water source for agricultural activity. For the protection of fish and wildlife habitat, the Bay-4 
Delta WQCP regulates EC in western and interior Delta locations and Suisun Marsh. 5 

The Central Valley Water Board and the State Water Board, in coordination with funding from the 6 
Central Valley Salinity Coalition, are overseeing the Central Valley Salinity Alternatives for Long-7 
Term Sustainability (CV-SALTS) program, which is a science, policy, and regulatory planning process 8 
that began in 2006 to address the long-tem build up of salts, including nitrates, throughout the 9 
Central Valley in a comprehensive, consistent, and sustainable manner.  Through a collaborative 10 
multistakeholder process, the CV-SALTS program will result in development of a Central Valley Salt 11 
and Nutrient Management Plan (SNMP), along with Basin Plan amendments to implement the SNMP.  12 
A goal for CV-SALTS is to foster regional collaborations for more efficient and effective salinity and 13 
nutrient management from regulated discharges and actions beyond the jurisdiction of the Central 14 
Valley Water Board and State Water Board, such as regional salt storage or conveyance systems, 15 
treatment facilities, Real-Time Management, water or salt trading, or other actions that the 16 
regulators are unable to require, but which could facilitate sustainable salinity management in the 17 
region. 18 

CV-SALTS prepared an updated strategy and workplan in February 2012 that identified necessary 19 
studies to develop the SNMP.  CEQA scoping meetings were held in late 2013 to solicit comments on 20 
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potential components of the Central Valley SNMP.  CV-SALTS has completed many studies identified 1 
in the early planning stages for CV-SALTS, including review and evaluations of applicable and 2 
potential alternative salinity and nutrient regulatory policies and water quality objectives for 3 
beneficial use protection.  Many more studies, including economic and environmental review of 4 
proposed SNMP alternatives, are underway.  A Strategic Salt Accumulation Land and Transport 5 
Study (SSALTS) is being prepared to identify the range of viable salt disposal methods for the 6 
Central Valley (taking into account regulatory, institutional, economic, and technological issues) and 7 
inclusion in the SNMP.  The SSALTS study will evaluate existing salt disposal areas, establishment of 8 
new salt disposal areas within the Central Valley, export or transport of salt out of the Central Valley, 9 
or some combination of the above.  Two parts of the study have been completed to date including a 10 
“Phase 1” report in December 2013 of potential study areas, and a “Phase 2” report in September 11 
2014 that identifies potential salt disposal options.  The final report (scheduled for late 2014) will 12 
identify and prioritize acceptable salt disposal alternatives. 13 

As envisioned by CV-SALTS, the major final phases to develop the SNMP by mid-2016 are as follows: 14 

 Initial Conceptual Model (ICM): The ICM study report was prepared in August 2013 and 15 
provides an approximate water, salt, and nitrate load balance analysis for the Central Valley 16 
floor in 22 areas of analysis referred to as Initial Analysis Zones (IAZs).  The analysis uses the 17 
USGS’ 2009 Central Valley Hydrologic Model (CVHM) model, coupled with the Watershed 18 
Analysis Risk Management Framework (WARMF) model, to evaluate TDS, chloride, and nitrate 19 
mass loading and transport in the Central Valley.  20 

 Development of the Draft SNMP:   This phase will utilize the data collected and/or organized as 21 
well as the methods and results developed as a part of the ICM. The Draft SNMP will provide 22 
refined spatial detail in some locations for the water balance, salt, and nitrate modeling of the 23 
Central Valley floor. 24 

 Regulatory Approval Process:  During this phase, the SNMP will be finalized and the documents 25 
that are necessary for the regulatory approval process for the adoption of the SNMP will be 26 
developed and submitted as a part of the Basin Plan Amendments. 27 

 Development of Local SNMPs:  It is anticipated that, upon completion of SNMP, focused SNMPs 28 
(Local SNMPs) may be developed and implemented by local and/or regional entities as needed. 29 

Multiple water bodies in the affected environment are on the state’s CWA Section 303(d) list for 30 
impairment by elevated EC levels, as follows: (a) southern, northwestern, and western channels in 31 
the Delta; (b) Delta export area; (c) Grasslands drainage area, Mud Slough, and Salt Slough in the San 32 
Joaquin River valley; (d) San Joaquin River from Bear Creek to Delta boundary; and (e) Suisun Marsh 33 
(State Water Resources Control Board 2011). A TMDL has been prepared for the lower San Joaquin 34 
River at Vernalis, and the TMDL for segments upstream from Vernalis is under development. 35 

8.1.3.8 Emerging Pollutants: Endocrine-Disrupting Compounds, 36 

Pharmaceutical and Personal Care Products, and Nitrosamines 37 

Background 38 

Emerging water quality contaminants represent a broad range of chemicals that have not 39 
traditionally been part of monitoring programs because they were not deemed important until 40 
recently or the ability to quantify them had not been possible until recent laboratory advances 41 
allowed their detection. As such, data for these parameters in the study area are relatively sparse. 42 
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The beneficial uses  (Table 8-1)most directly affected by emerging pollutant concentrations are 1 
aquatic organisms (cold freshwater habitat, warm freshwater habitat, and estuarine habitat) and 2 
drinking water supplies (municipal and domestic supply). The focus of the following section is on 3 
three classes of emerging contaminants: EDCs, PPCPs, and nitrosamines (e.g., NDMA). 4 

Endocrine-Disrupting Chemicals 5 

EDCs interfere with hormone (endocrine) systems in animals. Hormones are released by body 6 
organs (e.g., thyroid, ovaries, testes) and act as chemical messengers to other organs and tissues. 7 
Hormones bind with receptor sites in a way similar to how a key fits into a lock. Upon binding, the 8 
receptor carries out the hormone’s instructions by either altering the cell’s existing proteins or 9 
turning on genes that will build a new protein (U.S. Environmental Protection Agency2009b). Both 10 
of these actions create reactions throughout the body. The hormone system operates from 11 
conception through old age, affecting development, reproduction, metabolism, and other crucial 12 
body functions. 13 

The problem with EDCs is that they can bind to hormone receptor sites in the body. The effect of this 14 
action varies but usually involves altering the function of the hormone system (U.S. Environmental 15 
Protection Agency 2009b). For example, an EDC that mimics a natural hormone can result in over- 16 
or underproduction of a chemical or response (e.g., too much growth hormone) or generation of a 17 
response at an inappropriate time (e.g., producing insulin when not needed). Other EDCs can block 18 
natural hormones from binding. Overall, the action of EDCs is typically undesirable because EDCs 19 
can disrupt normal body function. 20 

EDCs have been studied with respect to their potential impacts on aquatic organisms (e.g., 21 
Snyder 2003, 2008). For example, studies of the impact of estrogen exposure on fish downstream of 22 
WTPs have detected elevated levels of vitellogenin, a female-specific egg yolk protein, in male fish. In 23 
a 7-year study, investigators found that concentrations of estrogens/estrogen mimics observed in 24 
freshwater could affect the sustainability of wild fish populations by altering the male population 25 
(Kidd et al. 2007). 26 

Examples of EDCs include natural plant and animal compounds, metals (e.g., arsenic, cadmium, lead, 27 
mercury), dioxins, polycyclic aromatic hydrocarbons (PAHs), pesticides, PPCPs, and PCBs (Snyder 28 
2008). Sources of anthropogenic EDCs include WTPs, private septic systems, urban stormwater 29 
runoff, industrial effluents, landfill leachates, discharges from fish hatcheries and dairy facilities, 30 
runoff from agricultural fields and livestock enclosures, and land amended with biosolids or manure. 31 

WTPs are not specifically designed to treat and remove CECs, and the WTP industry is just beginning 32 
to examine their ability to treat for EDCs, with some degree of success (e.g., Snyder 2008; Benotti et 33 
al. 2009; Contra Costa Water District 2009); however, our understanding of treatability for CECs is 34 
incomplete. Related research suggests that estrogen compounds can be biodegraded in the stream 35 
sediments below plant outfalls (Bradley et al. 2009). 36 

Pharmaceuticals and Personal Care Products 37 

PPCPs generally represent products used by humans for personal health (e.g., prescription and over-38 
the-counter drugs) or cosmetic (e.g., fragrances, lotions) reasons, as well as products used to 39 
enhance livestock growth or health (e.g., hormones, antibiotics). 40 

PPCPs in the environment have not yet been shown to adversely affect human health, but some 41 
studies suggest that they contribute to ecological harm (U.S. Environmental Protection 42 
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Agency 2009c). PPCPs have been found in most places sampled but typically at very low 1 
concentrations. Research to study the long-term exposure to very low PPCP concentrations is in its 2 
infancy. Concern exists because so much is unknown about the effects of PPCPs and because the 3 
number of PPCPs is growing. 4 

According to the USEPA (2009c), people contribute PPCPs to the environment when medication 5 
residues pass out of the body and into sewer lines, when externally applied drugs and personal care 6 
products they use wash down the shower drain, and when unused or expired medications are 7 
placed in the trash or flushed down a toilet.. 8 

Municipal WTPs are not specifically designed to treat and remove CECs, however, activated sludge 9 
treatment processes are known to exhibit CEC treatment and removal effectiveness for many 10 
compounds.  The Water Environment Federation (WEF) has sponsored research that investigated 11 
factors of WTP processes that result in PPCP removal performance (Oppenheimer and Stephenson 12 
2006).  The study evaluated monitoring data for 20 PPCP compounds in a variety of secondary 13 
biological and filtration treatment processes, including processes with nitrification and 14 
denitrification.  The study determined that in general, an increase in solids residence time (SRT) was 15 
an important factor resulting in enhanced removal efficiency for the majority of the monitored 16 
chemicals.  The SRT required to achieve consistent removal above 80% is compound-specific, with 17 
many of the target compounds well removed by activated sludge processes with SRTs of 5 to 15 18 
days.  Half of the 20 PPCP target compounds showed frequent occurrence in secondary influent, but 19 
were also efficiently removed (>80%) at SRT of less than 5 days, consisting of caffeine, ibuprofen, 20 
oxybenzone, chloroxylenol, methylparaben, benzyl salicylate, 3-phenylpropionate, butylbenzyl 21 
phthalate, and octylmethoxycinnamate.  An SRT of more than 30 days was necessary to achieve 80% 22 
removal for certain compounds.  Miège et al. (2010) evaluated PPCP removal performance based on 23 
monitoring data from 117 WTPs and determined that PPCP removal efficiency was highest in 24 
facilities utilizing activated sludge with nitrogen removal processes.  They determined that the main 25 
mechanisms involved in removal efficiency of the PPCPs were biodegradation (e.g., oxidation, 26 
hydrolysis, demethylation, cleavage of glucuronide conjugates), sorption on sludge or particulate 27 
matter (by hydrophobic or electrostatic interactions), and filtration. 28 

Given the hundreds of EDCs and PPCPs that exist, determining which compounds to monitor 29 
presents a challenge (e.g., Hoenicke et al. 2007; de Voogt et al. 2009; Southern California Coastal 30 
Water Research Project 2009). National reconnaissance studies have keyed in on several dozen 31 
chemicals that are known to have or may have the potential to affect humans and wildlife. 32 

The first nationwide study took place in 1999 and 2000 and examined 95 chemicals in 139 streams 33 
across 30 states (Kolpin et al. 2002). According to the study, the most frequently detected 34 
compounds were coprostanol (fecal steroid); cholesterol (plant and animal steroid); N,N-35 
diethyltoluamide (insect repellant); caffeine (stimulant); triclosan (antimicrobial disinfectant); tri(2-36 
chloroethyl)phosphate (fire retardant); and 4-nonylphenol (nonionic detergent metabolite). In a 37 
follow-up study, the most frequently detected chemicals targeted in surface water were cholesterol, 38 
metolachlor (herbicide), cotinine (nicotine metabolite), and β-sitosterol (natural plant sterol). 39 

Nitrosamines 40 

Nitrosamines are a family of semi-volatile organic chemicals containing a nitroso and an amine 41 
functional group. N-Nitrosodimethylamine (NDMA) is the best-known nitrosamine, although there 42 
are several others of importance, including N-Nitrosodiethylamine (NDEA) and N-Nitrosodi-n-43 
propylamine (NDPA).Chlorination or chloramination of water containing organic-nitrogen, such as 44 
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occurs during water and wastewater treatment, can lead to the production of NDMA and other 1 
nitrosamines. NDMA and other nitrosaminesalso can form or be leached during treatment of water 2 
by anion exchange resins. NDMA and other nitrosamines are not easily removed during treatment, 3 
as they do not readily biodegrade, adsorb, or volatilize.(Najm and Trussell 2001). “NDMA Formation 4 
in Water and Wastewater“) 5 

NDMA has been used in the production of liquid rocket fuel, and in a variety of other industrial uses. 6 
It has been found in foods, beverages, drugs, and tobacco smoke (National Toxicology Program 7 
2011). NDMA and other nitrosamines can cause cancer in laboratory animals. The USEPA classifies a 8 
number of them as probable human carcinogens. In 2006, the Office of Environmental Health and 9 
Hazard Assessment established a public health goal of 3 nanograms per liter (ng/L) for NDMA. The 10 
DPH also has a 10 ng/L notification level for several nitrosamines, including NDMA. 11 
(http://www.cdph.ca.gov/certlic/drinkingwater/pages/NDMA.aspx accessed 4-23-12) 12 

8.1.3.10 Nitrate/Nitrite and Phosphorus 13 

Background and Importance in the Study Area 14 

Nutrients, primarily nitrogen (N) and phosphorus (P), play a complex role in water quality 15 
(ammonia-N is discussed in a previous section) and the health of aquatic ecosystems. Phosphorus is 16 
generally considered a limiting nutrient in freshwater systems, while nitrogen is generally 17 
considered a limiting nutrient in marine systems. A limiting nutrient is one that is in shorter supply 18 
for organisms that depend on nutrients for growth relative to the other nutrients, and thus increases 19 
or decreases in the limiting nutrient affect primary productivity. In freshwater rivers, phosphorus is 20 
usually bound to particles, complexing with elements such as iron. When this freshwater enters 21 
estuaries and becomes more saline, the P-iron complex disassociates and the phosphorus is released 22 
in a form that can be readily absorbed by algae. Hence there is, in many instances, adequate 23 
phosphorus available for algal growth in estuary conditions. 24 

The beneficial uses  (Table 8-1)most directly affected by nutrient concentrations include those 25 
relevant to aquatic organisms (cold freshwater habitat, warm freshwater habitat, and estuarine 26 
habitat), drinking water supplies (municipal and domestic supply), and recreational activities 27 
(water contact recreation, noncontact water recreation), which can be indirectly affected by the 28 
nuisance eutrophication effects of nutrients. Aquatic life depends on the availability of nutrients; 29 
however, elevated concentrations of nutrients can cause eutrophication, as discussed in the 30 
previous sections (DO, ammonia, and turbidity and total suspended solids [TSS]). 31 

There are presently no applicable water quality standards for P. Drinking water standards have 32 
been set for nitrate (10 mg/L) and nitrite (1 mg/L) because nitrate and nitrite can compete with 33 
oxygen for receptor sites on hemoglobin in the bloodstream, thereby interfering with normal 34 
respiration and causing effects in humans such as blue-baby syndrome.  The USEPA in 1998 35 
published the “National Strategy for the Development of Regional Nutrient Criteria“ where it 36 
identified that, due to the highly variable relationships of nutrient levels to biostimulatory responses 37 
across the county, it would not develop national recommended nutrient criteria.  Instead, USEPA 38 
expects states and tribes to develop water quality standards for nutrients, or nutrient numeric 39 
endpoints (NNEs), in their geographic regions.  The primary goal of NNEs is to establish nutrient 40 
levels that support the health of aquatic systems and also limit excessive growth of macrophytes or 41 
phytoplankton, public health threats, and general degradation of aquatic resources.  The NNE 42 
framework has two components: a) response indicators and regulatory endpoints that specify how 43 

http://apps.awwa.org/WaterLibrary/showabstract.aspx?an=JAW_0053373
http://apps.awwa.org/WaterLibrary/showabstract.aspx?an=JAW_0053373
http://www.cdph.ca.gov/certlic/drinkingwater/pages/NDMA.aspx
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to assess water body condition, and b) nutrient-response models that can be used to link response 1 
indicators to nutrients and other management controls (e.g., hydrology) on a water body-specific 2 
basis.    3 

The SWRCB and USEPA Region 9 office are working to develop NNEs to regulate nutrient levels for 4 
inland surface waters in California, excluding inland bays and estuaries.  The San Francisco Bay 5 
Water Board is working with Southern California Coastal Water Research Program and San 6 
Francisco Estuary Institute staff to develop NNEs for the San Francisco Bay.  The Delta Stewardship 7 
Council's 2013 Delta Plan recommended that the San Francisco and Central Valley Water Boards 8 
prepare study plans for the development of NNEs for the Delta and Suisun Bay.  The Delta Plan 9 
states that the Water Boards should adopt and begin implementation of nutrient objectives, either 10 
narrative or numeric, where appropriate, by January 1, 2018. The Central Valley Water Board has 11 
embarked on a Nutrient Study Plan, that will be closely coordinated with the San Francisco Bay 12 
study effort, to determine whether separate nutrient criteria for the Delta are necessary.  The 13 
Nutrient Study Plan is considered a necessary prerequisite for any decisions about creating NNEs for 14 
the Delta and determining how they would be implemented.  The Nutrient Study Plan consists of 15 
four topical study areas (i.e., macrophyte, cyanobacteria, nutrient concentrations-forms-ratios, and 16 
modeling tools) to assess the fundamental question of whether there is evidence that nutrients 17 
contribute to Delta problems associated with macrophytes and algae. 18 

Nutrients in the Delta are derived from a variety of point sources, including municipal discharges, 19 
and nonpoint sources, including agricultural and urban runoff. As discussed previously (see the 20 
Ammonia section), nutrient concentrations in the Delta are high enough that they are probably not a 21 
true limiting factor for algal growth. However, excessively high nutrient concentrations also can be 22 
associated with algal blooms and decreased water quality, and it is unclear whether nutrient 23 
concentrations are adversely affecting primary productivity, which may be a contributing factor to 24 
pelagic organism decline (POD) (see the Ammonia section for more information on POD). Excessive 25 
algae growth also can be a concern for municipal beneficial uses as a result of the elevated organic 26 
carbon associated with organic biomass, and toxin formation potential of some species, in particular 27 
members of the blue-green algae. 28 

Aquatic life depends on the availability of nutrients; however, elevated concentrations of nutrients 29 
such as nitrate can cause eutrophication, in which high algal and bacterial growth and subsequent 30 
microbial respiration deplete oxygen, producing anoxic waters and sediments. Waters of the Delta 31 
are not considered nutrient-limited; that is, algal growth rates are limited by availability of light, and 32 
thus increases or decreases in nutrient levels are, in general, expected to have little effect on 33 
productivity (Jassby et al. 2002). However, when waters of the Delta are exported into conveyance 34 
canals, algae may no longer be light-limited, and thus increases in nutrient levels in Delta export 35 
waters may increase phytoplankton growth in the canals. Algal blooms are problematic in that they 36 
create biomass that can obstruct water conveyance facilities and clog filters, and they may also lead 37 
to taste and odor problems for municipal supplies (State Water Project Contractors Authority 38 
2007:3-69). 39 

However, regarding the potential for taste and odor concerns, Jones-Lee (2008) summarized a 40 
presentation by P. Hutton (Metropolitan Water District), given at the March 25, 2008, California 41 
Water and Environmental Modeling Forum (CWEMF) Delta Nutrient Water Quality Modeling 42 
Workshop, that stated: 43 

“there is limited ability to relate nutrient loads or in-channel concentrations to domestic water 44 
supply water quality. While there is some ability to model the relationship between the nutrient load 45 



 Water Quality 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

8-23 
2015 

ICF 00139.14 

 

to a waterbody and the planktonic algal biomass that develops in the waterbody, it is not possible to 1 
adequately model the relationship between nutrient load to a waterbody and the development of 2 
benthic and attached algae in that waterbody (Jones-Lee 2008:6).” 3 

This is important in that benthic and attached algae are potentially more important for taste and 4 
odor concerns than is planktonic biomass generally (Juttner and Watson 2007:1-2, Taylor et al. 5 
2006). 6 

In addition, changes in ratios of nutrients may affect aquatic life by causing changes in the 7 
proportions of algal species, macrophytes and higher species (Glibert et al. 2011).While the impact 8 
of nutrient ratios on the proportions of algal species, macrophytes and higher species is unsettled 9 
within the scientific community, some analyses demonstrate that the ratio of one nutrient to 10 
another, nutrient stoichiometry, may influence primary productivity and community composition. 11 
Glibert et al. (2011) analyzed over 30 years of Delta water quality data and conclude that numerous 12 
aquatic organism population shifts were correlated with changes in the quality and quantity of 13 
nutrients. 14 

This relationship between nutrient ratios and organism population shifts is not unique to the Delta. 15 
Studies in Hong Kong, Tunisia, Germany, Florida, Spain, Korea, Japan and Washington D.C. 16 
(Chesapeake Bay), to name a few, have all concluded that nutrient stoichiometry influences 17 
phytoplankton community composition (Ruhl and Rybicki 2010; Ibanez et al. 2008; Hodgkiss and 18 
Ho 1997; and Glibert et al. 2004). Furthermore, studies by Glibert et al. (2004; 2006), Lomas and 19 
Glibert (1999, and Dortch (1990) concluded that diatoms have a preference for nitrate while 20 
dinoflagellates and cyanobacteria generally prefer more reduced forms of nitrogen. Hessen (1997) 21 
found that a shift from calanoid copepods to Daphnia tracked N:P changes in Norwegian lakes. 22 
Sterner and Elser (2002) found that zooplankton size, composition and growth rates changed as the 23 
N:P ratio changed. Similar changes have been observed in the Delta, though these researchers did 24 
not differentiate the form of N between nitrate and ammonium. Glibert et al. (2011) found 25 
significant correlations between nutrient ratios and the dominant zooplankton in the Delta over the 26 
last 30 years. 27 

The beneficial uses most directly affected by nitrogen and phosphorus concentrations are aquatic 28 
organisms (cold freshwater habitat, warm freshwater habitat, and estuarine habitat), drinking water 29 
supplies (municipal and domestic supply), and recreational activities (water contact recreation, 30 
non-contact water recreation), which can be indirectly affected by the nuisance eutrophication 31 
effects of nutrients. 32 

8.1.3.11 Organic Carbon 33 

Existing Conditions in the Study Area 34 

The lowest observed mean concentrations of DOC in the Delta during the waters years 2001–2006 35 
ranged from 1.9 to 2.2 mg/L, with the lowest concentrations occurring in the Sacramento River at 36 
Hood (Figure 8-38). Higher mean concentrations of DOC occurred in the southern Delta, ranging 37 
from 3.3 mg/L at the Banks headworks location to 3.8 mg/L at the San Joaquin River near Vernalis. 38 
The highest observed mean DOC concentration occurred at the North Bay Aqueduct pumping plant 39 
on Barker Slough (5.7 mg/L).The quality of water in Barker Slough is substantially influenced by 40 
local sources located in its immediate upland watershed. These local sources contribute a significant 41 
organic carbon load to Barker Slough, particularly during winter months when concentrations of 42 
DOC often exceed 10 mg/L (State Water Project Contractors Authority 2007: 3-19, 3-26). 43 
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DOC measured in the Sacramento River shows a trend of gradually increasing DOC with distance 1 
from Shasta Dam, where median concentrations of about 1 to 1.5 mg/L increase to about 1.5 mg/L 2 
to 2 mg/L at Hood (CALFED Bay-Delta Program 2007b:5–58). Major tributaries such as the Feather 3 
and American Rivers contain relatively low DOC as well, with median measured concentrations of 4 
1.5 mg/L–2 mg/L. DOC on the lower San Joaquin River is comparatively greater but generally 5 
decreases with downstream distance, where median concentrations at Stevinson are nearly 6 mg/L 6 
and median concentrations at Vernalis are about 3 mg/L (CALFED Bay-Delta Program 2007b:5–49). 7 
This decrease in DOC can be attributed to inputs from tributaries such as the Merced, Tuolumne, and 8 
Stanislaus Rivers, with median DOC concentrations of 2 mg/L. Mean values for the north-of-Delta 9 
area during water years 2001–2006 ranged from 1.5 mg/L at the Feather River at Oroville to 10 
2.0 mg/L at the Sacramento River at Veterans Bridge (Table 8-21). South-of-Delta mean values were 11 
higher than north-of-Delta stations examined (3.2 to 3.4 mg/L), and comparable to the mean at the 12 
Banks headworks (3.3 mg/L, Figure 8-38). 13 

Time series data indicate that DOC concentrations at the examined stations generally fluctuate on an 14 
annual basis (Figure 8-39 and Figure 8-40). Higher values have tended to occur during the months 15 
of December through March at most locations, particularly the Sacramento River and in-Delta 16 
locations, whereas the San Joaquin River concentrations tend to be higher in the summer months as 17 
a result of irrigated agricultural drainage (Tetra Tech 2006b). 18 

Table 8-21. Dissolved Organic Carbon Concentrations at Selected North- and South-of-Delta 19 
Stations, Water Years 2001–2006a 20 

Location 

Dissolved Organic Carbon (mg/L as C) 

Samples Minimum Maximum Mean Median 

Sacramento River at Keswick 10 0.9 2.5 1.6 1.5 

Sacramento River at Veterans Bridge 18 1.2 4.3 2.0 1.6 

Feather River at Oroville 28 1.0 2.2 1.5 1.5 

American River at WTP 156 1.1 3.7 1.6 1.5 

California Aqueduct at Check 13 115 2.1 8.0 3.4 3.1 

California Aqueduct at Check 29 86 1.8 7.4 3.2 3.0 

Notes: mg/L = milligrams per liter; WTP = water treatment plant. 

a Sample size represents water quality samples having values at or greater than the reporting limit. 

Sources: California Department of Water Resources 2009b; Sacramento Regional County Sanitation 
District 2004, 2005, 2006, 2007, 2008, 2009. 

 21 

The lowest observed mean concentrations of TOC in the Delta during the water years 2001–2006 22 
ranged from 2.7 to 3.0 mg/L, occurring at the Sacramento River at Hood and in the Delta export 23 
region (Figure 8-41). Higher mean concentrations of TOC occurred in the southern Delta region, 24 
ranging from 3.8 mg/L at CCWD pumping plant #1 to 5.1 mg/L at the San Joaquin River near 25 
Vernalis. The highest observed mean TOC concentration occurred at the Barker Slough pump 26 
(7.8 mg/L). 27 

Mean values for the north-of-Delta area ranged from 1.5 mg/L at the Sacramento River at Keswick to 28 
2.1 mg/L at the Sacramento River at Veterans Bridge (Table 8-22). South-of-Delta mean values were 29 
higher than north-of-Delta stations examined (3.9 to 4.2 mg/L) and slightly lower than the mean at 30 
the Banks headworks (4.3 mg/L, Figure 8-41). 31 
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Time series data indicate that TOC concentrations at the examined stations generally fluctuate on an 1 
annual basis (Figure 8-42 and Figure 8-43). Higher values have tended to occur during the months 2 
of December through March. 3 

Table 8-22. Total Organic Carbon Concentrations at Selected North- and South-of-Delta Stations, 4 
Water Years 2001–2006a 5 

Location 

Total Organic Carbon (mg/L as C) 

Samples Minimum Maximum Mean Median 

Sacramento River at Keswick 15 1.0 2.6 1.5 1.4 

Sacramento River at Veterans Bridge 18 1.2 5.9 2.1 1.6 

Feather River at Oroville 28 1.4 3.6 2.0 1.9 

American River at WTP 162 1.2 4.8 1.8 1.6 

California Aqueduct at Check 13 203 2.1 12.6 4.2 3.5 

California Aqueduct at Check 29 158 1.9 14.5 3.9 3.5 

Notes: mg/L = milligrams per liter; WTP = water treatment plant. 

a Sample size represents water quality samples having values at or greater than the reporting limit. 

Sources: California Department of Water Resources 2009b; Sacramento Regional County Sanitation 
District 2004, 2005, 2006, 2007, 2008, 2009. 

 6 

Organic carbon is not a priority pollutant; thus, the CTR has no criteria. There are no state or federal 7 
regulatory numerical water quality objectives/criteria for organic carbon or any USEPA-8 
recommended criteria. As a consequence, none of the water bodies in the affected environment are 9 
listed as impaired on the state’s CWA Section 303(d) list because of elevated organic carbon. 10 
However, The Central Valley Water Board recently (July 2013) amended the Drinking Water Policy 11 
in the Basin Plan to include new directives to ensure that risks to drinking water quality associated 12 
with organic carbon from Delta source water does not increase over current levels.  The Basin Plan 13 
narrative chemical objective (i.e., “Waters shall not contain chemical constituents in concentrations 14 
that adversely affect beneficial uses.”) was amended to include a new footnote stating “This includes 15 
drinking water chemical constituents of concern, such as organic carbon.”  The revised policy requires 16 
the Central Valley Water Board to consider the necessity for inclusion of monitoring of organic 17 
carbon, salinity, and nutrients when renewing waste discharge requirements based on the discharge 18 
loading, proximity to drinking water intakes, and trends in ambient conditions for these 19 
constituents. 20 

Under USEPA’s Disinfectants and Disinfection Byproducts Rule (63 FR 69390), municipal drinking 21 
water treatment facilities are required to remove specific percentages of TOC in their source water 22 
through enhanced treatment methods, unless the drinking water treatment system can meet 23 
alternative criteria. USEPA’s action thresholds begin at 2–4 mg/L TOC and, depending on source 24 
water alkalinity, may require a drinking water utility to employ treatment to achieve as much as a 25 
35% reduction in TOC. Where source water TOC is between 4 and 8 mg/L TOC, drinking water 26 
utilities may be required to achieve a 45% reduction in TOC. Existing Delta water quality regularly 27 
exceeds 2 mg/L TOC, and existing treatment plants already are obligated to remove some amount of 28 
TOC. Nevertheless, changes in source water quality at municipal intakes may trigger additional 29 
enhanced TOC removal, and associated increased treatment costs. 30 

The CALFED Program established a goal to in addition to USEPA’s Disinfectants and Disinfection 31 
Byproducts Rule, to achieve TOC of 3 mg/L as a long-term average as applied to municipal drinking 32 
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water intakes drawing water from the Delta (CALFED Bay-Delta Program 2000). The goal was 1 
established based on a study prepared by California Urban Water Agencies (CUWA) recommending 2 
Delta source water quality targets sufficient to achieving DBP criteria in treated drinking water and 3 
sufficient to allow continued flexibility in treatment technology. Specifically, the goal of the CALFED 4 
Drinking Water Program is to: 5 

achieve either: (a) average concentrations at Clifton Court Forebay and other southern and central 6 
Delta drinking water intakes of 50 μg/L bromide and 3.0 mg/L total organic carbon, or (b) an 7 
equivalent level of public health protection using a cost-effective combination of alternative source 8 
waters, source control, and treatment technologies. (CALFED Bay-Delta Program 2000) 9 

The USEPA promulgated the Stage 1 Disinfectants and Disinfection Byproducts (D/DBP) Rule in 10 
1998 and the Stage 2 D/DBP Rule in 2006 under the Safe Drinking Water Act (SDWA) which 11 
collectively establish the treatment standards for DBPs, tightened compliance monitoring 12 
requirements for DBPs, and strengthened public health protection related to DBP exposure in 13 
municipal water distribution systems. The Long Term 2 Enhanced Surface Water Treatment Rule 14 
focuses on reducing illness from cryptosporidium and other disease-causing microorganisms in 15 
drinking water distribution systems and requires water utilities to balance long-term and short-16 
term health concerns posed by DBPs and pathogens, respectively. The compliance challenge for 17 
WTP operators is to provide adequate disinfection to protect against pathogens without forming 18 
DBPs. Development of the Delta Drinking Water Policy by the Central Valley Water Board was 19 
identified as a future need during the 1998 and 2001 triennial reviews of the Basin Plan, and by the 20 
CALFED process, with a goal of completing the policy and associated Basin Plan amendments in 21 
2013. 22 

8.1.3.12 Pathogens 23 

Existing Conditions in the Study Area 24 

A conceptual model of pathogens and pathogen indicators was developed for the Central Valley 25 
Drinking Water Policy Workgroup (Tetra Tech 2007). The pathogen and indicator data compiled for 26 
the model consisted primarily of measurements of total and fecal coliforms and E. coli, some limited 27 
data on other species of coliforms, and even more limited data on pathogens such as 28 
Cryptosporidium and Giardia. Fecal indicator concentrations are highly variable both temporally 29 
and spatially and can vary by orders of magnitude (Tetra Tech 2007). The variable nature of 30 
pathogen and indicator concentrations in surface waters, and the rapid die-off of many of these 31 
organisms in the ambient environment, makes it very difficult to quantify the importance of 32 
different sources on a scale as large as the Central Valley, especially for coliforms that are widely 33 
present in water. A single source close to the sampling location can dominate the coliform 34 
concentrations observed at a location downstream of several thousand square miles of watershed. 35 

Of the known sources of coliform discharges into the waters of the Central Valley, it was found that 36 
wastewater total coliform concentrations for most plants were fairly low (<1,000 most probable 37 
number per 100 milliliters [MPN/100 ml]), whereas the highest total coliform concentrations in 38 
water (>10,000 MPN/100 ml) were observed near samples influenced by urban areas (Tetra Tech 39 
2007). In fact, the regional water boards limit publicly owned treatment works discharges to 40 
<23 MPN/100 ml in NPDES permits, with most plants limited to <2.2 MPN/100 ml. In the San 41 
Joaquin River valley, comparably high concentrations of E. coli were observed for waters affected by 42 
urban environments and intensive agriculture in the San Joaquin Valley (Tetra Tech 2007). Fecal 43 
indicator data showed minimal relationships with flow rates, although most of the high 44 
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concentrations were observed during the wet months of the years, possibly indicating the 1 
contribution of stormwater runoff (Tetra Tech 2007). 2 

Regulatory criteria with respect to pathogens are as follows. The Central Valley Water Board Basin 3 
Plan specifies numerical water contact recreation criteria for fecal coliform bacteria not to exceed a 4 
geometric mean of 200 organisms/100 ml in any 30-day period (based on a minimum of five 5 
samples), nor more than 10% of the total number of samples taken during any 30-day period to 6 
exceed 400 organisms/100 ml. The Central Valley Water Board Basin Plan numerical water quality 7 
objectives for pathogens are detailed in Appendix 8A. The Central Valley Water Board recently (July 8 
2013) amended the Drinking Water Policy in the Basin Plan to include new directives to ensure that 9 
risks to drinking water quality associated with pathogens from Delta source water does not increase 10 
over current levels.  A new narrative objective was added stating, “Waters shall not contain 11 
Cryptosporidium and Giardia in concentrations that adversely affect the public water system 12 
component of the MUN beneficial use.” The new objective applies to the Delta and tributaries below 13 
the first major dams, and allows utilities to request assistance from the state to conduct source 14 
evaluations and implement potential control actions if the drinking water utility monitoring at 15 
intakes indicates increased risks  to treatment from these constituents. The Stockton Deep Water 16 
Ship Channel and various sloughs and creeks in the western and eastern Delta are on the state’s 17 
CWA Section 303(d) list as impaired because of pathogens, with sources identified as recreational 18 
and tourism activities [nonboating] and urban runoff/storm sewers (State Water Resources Control 19 
Board 2011). A TMDL for the Stockton Urban Waterbodies was approved by EPA on 13 May 2008. 20 
TMDLs for other listed water bodies in the affected environment are proposed for completion in 21 
2021(State Water Resources Control Board 2011). 22 

USEPA’s surface water treatment rules require that systems using surface water, or groundwater 23 
under the direct influence of surface water, to: (1) disinfect water to destroy pathogens and (2) filter 24 
water or meet criteria for avoiding filtration to remove pathogens, so that the following 25 
contaminants are controlled at the following levels (U.S. Environmental Protection Agency 2009d). 26 

 Total coliform: no more than 5% positive samples in a month (for water systems that collect 27 
fewer than 40 routine samples per month, no more than one sample can be positive per month). 28 
Every sample that has total coliform must be analyzed for either fecal coliforms or E. coli. If two 29 
consecutive total coliform positive samples occur, and one is also positive for E. coli/fecal 30 
coliforms, the system is deemed as having an acute MCL violation. 31 

 Viruses: 99.99% removal/inactivation. 32 

 Giardia lamblia: 99.9% removal/inactivation. 33 

 Cryptosporidium: 99% removal. 34 

8.1.3.14 Polycyclic Aromatic Hydrocarbons 35 

Background 36 

PAHs are toxic compounds formed primarily as products of incomplete combustion (burning) of 37 
substances such as gasoline, coal, oil, wood, garbage, grilled meat, and tobacco (Agency for Toxic 38 
Substances and Disease Registry 1995). Some PAHs are manufactured for specific uses such as 39 
asphalt, creosote, roofing tar, medicines, dyes, pesticides, and plastics. Mahler et al. (2005) suggest 40 
that parking lot sealcoat can be a major source of PAHs to urban water bodies. PAHs in oil products 41 
also may exist in a watershed from spills and leaking vehicle fluids, which can then enter the aquatic 42 
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environment from pavement runoff.  PAHs in the environment tend to be found together as complex 1 
mixtures rather than single compounds (Oros et al. 2007). 2 

PAHs can lead to red blood cell damage, leading to anemia, suppressed immune system, 3 
developmental and reproductive effects, and possibly cancer over a lifetime of exposure (U.S. 4 
Environmental Protection Agency 2009e). Wildlife effects (e.g., mammals, birds, invertebrates, 5 
plants, amphibians, fish) also have been observed (Eisler 1987). The typical means of exposure to 6 
PAHs occurs through inhalation. Other exposure pathways are skin contact of PAH-containing 7 
products and ingestion of foods and liquids containing PAH compounds. Consequently, the beneficial 8 
uses(Table 8-1) most directly affected by PAHs are aquatic organisms (cold freshwater habitat, 9 
warm freshwater habitat, and estuarine habitat); rare, threatened and endangered species, if the 10 
community population level were to be reduced by exposure through the aquatic environment; 11 
harvesting activities that depend on aquatic life (shellfish harvesting and commercial and sport 12 
fishing); and drinking water supplies (municipal and domestic supply). 13 

PAHs enter the environment mostly as releases to air from volcanoes, forest fires, residential wood-14 
burning, and exhaust from automobiles and trucks (Agency for Toxic Substances and Disease 15 
Registry 1995). They also can enter surface water through discharges from industrial plants and 16 
WTPs and can be released to soils at hazardous waste sites if they escape from storage containers. 17 

PAHs are present in air as vapors or adhere to the surfaces of small solid particles. They can travel 18 
long distances before they return to earth through rainfall or particle-settling. Some PAHs evaporate 19 
into the atmosphere from surface waters, but most stick to solid particles and settle to the bottoms 20 
of rivers or lakes. The solubility of PAHs in water is often very low. PAHs stay adsorbed to soil 21 
particles, although some tend to evaporate or contaminate groundwater. 22 

PAHs can break down to longer-lasting products by reacting with sunlight and other chemicals in 23 
the air, generally over a period of days to weeks. Breakdown in soil and water generally takes weeks 24 
to months and is caused primarily by the actions of microorganisms. 25 

Benzo[a]pyrene is an example of an environmental PAH that can behave as described above (U.S. 26 
Environmental Protection Agency 2009e). Benzo[a]pyrene is expected to bioconcentrate in aquatic 27 
organisms that cannot metabolize it. Reported bioconcentration factors include: oysters 3,000; 28 
rainbow trout 920; bluegills 2,657; and zooplankton 1,000 to 13,000. The presence of humic acid in 29 
solution has been shown to decrease bioconcentration. Organisms that lack a metabolic 30 
detoxification enzyme system tend to accumulate these compounds. For example, bioconcentration 31 
factors have been found to be very low (<1) for mudsuckers, sculpins, and sand dabs. 32 

There are two major sources of PAHs in drinking water: contamination of raw water (untreated) 33 
supplies from natural and human-made sources, and leachate from coal tar and asphalt linings in 34 
water storage tanks and distribution lines. PAHs in raw water will tend to adsorb to any particulate 35 
matter and be removed by filtration before reaching the drinking water supply. Background levels of 36 
PAHs in drinking water range from 4 to 24 ng/L (U.S. Environmental Protection Agency 2009e). 37 

The MCL for benzo[a]pyrene is 0.0002 mg/L. Potential health effects from exposure above the MCL 38 
include reproductive difficulties and increased risk of cancer. The public health MCL goal (MCLG) is 39 
a concentration of zero (U.S. Environmental Protection Agency 2009e). 40 
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8.1.3.15 Selenium 1 

Importance in the Study Area 2 

Selenium is an essential trace element for human and other animal nutrition that occurs naturally in 3 
the environment. In the Delta watershed, selenium is most enriched in marine sedimentary rocks of 4 
the Coast Ranges on the western side of the San Joaquin Valley (Presser and Piper 1998). Because of 5 
erosion of the selenium-enriched sedimentary rock and irrigation practices used in the Central 6 
Valley, selenium concentrations in this watershed are high. It is also highly bioaccumulative and is of 7 
greatest concern because it can cause chronic toxicity (especially impaired reproduction) in fish and 8 
aquatic birds (Ohlendorf 2003; State Water Resources Control Board 2011). Bioaccumulation of 9 
selenium in diving ducks has led to health advisories for local hunters. Monitoring of selenium in 10 
ducks, fish, and invertebrates in the northern part of San Francisco Bay has revealed concentrations 11 
that could cause health risks to people and wildlife. Although the entire Bay is listed as impaired by 12 
selenium, separate TMDLs for selenium will be developed for the North Bay and South Bay, because 13 
the primary selenium loading to the North Bay and the Suisun Bay area is from the Delta and oil 14 
refineries in the vicinity of Carquinez Strait while the south Bay is affected by local and watershed 15 
sources not associated with the Delta or refineries (Lucas and Stewart 2007; Stewart et al. 2013). 16 

Selenium concentrations in whole-body fish or fish eggs are most useful for evaluating risks to fish, 17 
and concentrations in bird eggs are most useful for evaluating risks to birds (Skorupa and Ohlendorf 18 
1991; Department of the Interior 1998; Ohlendorf 2003). Analyses of dietary items (such as benthic 19 
[sediment-associated] or water-column invertebrates) also can be used for evaluating risks through 20 
dietary exposure, although with less certainty than when using concentrations measured in fish or 21 
birds. When data are not available for the target receptors (fish and birds) or for their diets, 22 
concentrations can be estimated from selenium in water and suspended particulates. However, such 23 
modeling further increases the uncertainties in predictions of risk. 24 

For evaluation of risks to human health, analyses of fish fillets are most common, although the fish 25 
should be analyzed in the form that people may eat (for example, for some species or ethnic groups, 26 
whole-body analyses may be appropriate) (California Office of Environmental Health Hazard 27 
Assessment 2008; see also Chapter 25, Public Health). 28 

Existing Conditions in the Study Area 29 

Water Concentrations 30 

Selenium has been monitored most consistently at the mouth of the San Joaquin River at Vernalis 31 
(Table 8-28) mainly because agricultural drainage in the San Joaquin Valley is the primary source of 32 
selenium to the Delta (Cutter and Cutter 2004; Presser and Luoma 2006; Bureau of Reclamation 33 
2006; Entrix 2008; Tetra Tech 2008). 34 

Selenium also has been monitored frequently at selected locations north and south of the Delta and 35 
occasionally at a few locations in the Delta. In addition, a CALFED study (Lucas and Stewart 2007) 36 
provided results of several cruises in the study area during 2003–2004, focused primarily on the 37 
waterways between Stockton, Rio Vista, and Benicia (Table 8-29 and Figure 8-44). 38 

Total selenium concentrations measured on a weekly basis by the Central Valley Water Board’s 39 
Surface Water Ambient Monitoring Program at Vernalis (Airport Way monitoring station) show the 40 
variation in concentrations by season and year (Figure 8-45). 41 



 Water Quality 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

8-30 
2015 

ICF 00139.14 

 

Before implementation of the Grassland Bypass Project in September 1996, selenium concentrations 1 
at Vernalis were commonly twice as high as those shown in Figure 8-45. Implementation of the 2 
Grassland Bypass Project has led to a 60% decrease in selenium loads from the Grassland Drainage 3 
Area in comparison to preproject conditions (Tetra Tech 2008). Cutter and Cutter (2004) reported a 4 
decreased mean concentration of 0.68 µg/L at Vernalis from 1997 to 2000 in comparison to values 5 
shown in Table 8-28 and data from a previous study from 1984 to 1988 (1.25 µg/L). More recent 6 
data show a mean of 0.54 µg/L (geometric mean of 0.45 µg/L) for the San Joaquin River at Vernalis 7 
in 2007-2014 (USGS 2014). It is likely that the selenium concentration at Vernalis will continue to 8 
decrease with continued operation of the Grassland Bypass Project and achievement of Basin Plan 9 
objectives in the amendment described above (Central Valley Water Board 2010b; State Water 10 
Resources Control Board 2010b, 2010c). 11 

Much less sampling has been conducted for selenium analysis in the Sacramento River. The most 12 
recent available data for locations in or near the Delta are from Freeport (Table 8-28). A mean 13 
concentration of 0.072 µg/L was reported for Freeport in 1984 to 1988 and 1997 to 2000 (years 14 
combined, with no apparent difference between the two periods) (Cutter and Cutter 2004), but the 15 
detailed data (e.g., min-max values and sample numbers) are not available for comparison to the 16 
USGS data shown in the table. Because of the limited data from Freeport, additional values are 17 
provided from the Sacramento River at Verona and below Knights Landing (upstream from 18 
Sacramento but reflecting quality of water that may enter the Yolo Bypass during flooding). The 19 
maximum selenium concentration at those locations was 0.39 µg/L, and the mean concentrations 20 
were all less than 0.25 µg/L. Only limited selenium data are available for other major tributaries to 21 
the eastern Delta. 22 

 23 
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Table 8-28. Selenium Concentrations in Surface Water in the Study Area 1 

Site 
No. of  
Samples 

Selenium Concentration (µg/L) 

Years Source Min. Max. Mean 

Selenium Concentrations North of the Delta 
Sacramento River at Keswick 86 0.061 0.40 0.21 2003–2008 DWR 2010 
Sacramento River at Keswicka 80 0.090 0.40 0.19 2004–2008 DWR 2010 
Feather River at Oroville 31 0.033 0.37 0.19 2003–2008 DWR 2010 
Feather River at Orovillea 30 0.052 0.28 0.16 2003–2008 DWR 2010 

Selenium Concentrations for Inflows to the Delta 
Sacramento River at Verona 24 0.061 0.39 0.21 2003–2009 DWR 2010 
Sacramento River at Veronaa 21 0.15 0.29 0.20 2004–2009 DWR 2010 
Sacramento River below Knights Landing 5 0.19 0.30 0.23 2004, 2007, 2008 DWR 2009 
Sacramento River at Freeporta 88 0.044 0.23 0.09 11/2007–07/2014 USGS 2014 
San Joaquin River at Vernalis (Airport Way)b 105c 0.20 2.3 0.83 1999–2007 Bureau of Reclamation 2009d 
San Joaquin River at Vernalis (Airport Way) 201 0.40 2.8 0.98 1999–2002 BDAT 2009 
San Joaquin River at Vernalis (Airport Way)b 453 0.40 2.8 0.84 1999–2007 SWAMP 2009 
San Joaquin River at Vernalis 93 0.070 1.5 0.45 11/2007-08/2014 USGS 2014 

Selenium Concentrations within/near the Delta 
North: Cache Slough near Ryer Island Ferry 7 0.05 0.24 0.12 1999–2000 BDAT 2009 
South: Old River at Tracy Boulevard 1 0.61 0.61 0.61 2002 BDAT 2009 
South: Old/Middle River 6 1.0 1.0 1.0 1999 DWR 2009 
South: Old/Middle Rivera 6 1.0 2.0 1.6 1999 DWR 2009 
Central-West: Sacramento River near Mallard Island (BG20) 11 0.06 0.45 0.11 2000–2008 SFEI 2010 
Central-West: Sacramento River near Mallard Island (BG20)a 12 0.03 0.44 0.09 2000–2008 SFEI 2010 
Central-West: San Joaquin River near Mallard Island (BG30) 11 0.03 0.40 0.11 2000–2008 SFEI 2010 
Central-West: San Joaquin River near Mallard Island (BG30)a 11 0.03 0.45 0.09 2000–2008 SFEI 2010 
Suisun Bay 38 0.02 0.21 0.12 2000–2008 SFEI 2010 
Suisun Baya 38 0.02 0.44 0.10 2000–2008 SFEI 2010 

Selenium Concentrations for the Delta’s Major Outputs 
Banks Pumping Planta 71 1.0 2.0 1.0 2001–2007 MWQI 2003, 2005, 2006, 2008 

Notes: Data include detected concentrations and reporting limits for undetected concentrations. Means are geometric means. 
Max. = maximum; µg/L = micrograms per liter; Min. = minimum 

a Dissolved selenium concentration. 
b Not specified whether total or dissolved selenium. 
c Represents the number of months with an average concentration of selenium, not total samples collected. 
Sources: Bay Delta and Tributaries Project (BDAT)2009; Department of Water Resources 2009b; Municipal Water Quality Investigations (MWQI) 2003a, 2005, 2006, 
2008; Bureau of Reclamation 2009d; San Francisco Estuary Institute 2010; Surface Water Ambient Monitoring Program (SWAMP) 2009; U.S. Geological Survey 2014. 

  2 
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Table 8-29. Selenium Concentrations in Surface Water Reported by CALFED Bay-Delta Program 1 

Site 
Number of 
Samples 

Dissolved Selenium (µg/L) Particulate Selenium (µg/L) Total Selenium (µg/L) 

Min. Max. Mean Min. Max. Mean Min. Max. Mean 

San Joaquin River at Stockton 5a 0.52 1.01 0.73 0.005 0.04 0.02 0.55 1.03 0.76 

Calaveras River 2a 0.55 0.72 0.63 0.005 0.03 0.01 0.56 0.75 0.65 

Fourteen Mile Slough 6a 0.35 0.94 0.59 0.01 0.03 0.01 0.36 0.95 0.61 

McDonald-Empire 5a 0.09 0.91 0.17 0.005 0.03 0.01 0.10 0.94 0.18 

Mildred Island South 1a 0.12 0.12 0.12 0.02 0.02 0.02 0.14 0.14 0.14 

Mildred Island Center 1a 0.11 0.11 0.11 0.01 0.01 0.01 0.13 0.13 0.13 

Mildred Island North 1a 0.09 0.09 0.09 0.01 0.01 0.01 0.10 0.10 0.10 

Venice 1a 0.12 0.12 0.12 0.01 0.01 0.01 0.12 0.12 0.12 

Franks Tract South 1 0.10 0.10 0.10 0.00 0.00 0.00 0.10 0.10 0.10 

Franks Tract East 1 0.10 0.10 0.10 0.002 0.002 0.002 0.10 0.10 0.10 

Franks Tract West 1a 0.12 0.12 0.12 0.01 0.01 0.01 0.14 0.14 0.14 

Mokelumne River 6a 0.09 0.22 0.13 0.01 0.01 0.01 0.10 0.23 0.14 

Three Mile Slough 6a 0.09 0.13 0.11 0.01 0.02 0.01 0.10 0.15 0.13 

Sacramento River at Rio Vista 4 0.10 0.14 0.12 0.01 0.01 0.01 0.11 0.15 0.13 

Antioch 5 0.08 0.17 0.12 0.01 0.03 0.02 0.10 0.19 0.14 

Pittsburg East 2 0.07 0.15 0.10 0.01 0.01 0.01 0.08 0.16 0.11 

Pittsburg West 2 0.11 0.12 0.11 0.02 0.03 0.02 0.13 0.14 0.14 

Suisun East 2 0.10 0.14 0.12 0.01 0.01 0.01 0.11 0.15 0.13 

Suisun Center 2 0.12 0.14 0.13 0.02 0.02 0.02 0.14 0.15 0.15 

Suisun West 3 0.13 0.19 0.15 0.01 0.05 0.02 0.15 0.23 0.17 

Grizzly Bay East 1 0.12 0.12 0.12 0.02 0.02 0.02 0.14 0.14 0.14 

Grizzly Bay Center 3 0.10 0.17 0.13 0.010 0.017 0.013 0.11 0.18 0.14 

Grizzly Bay West 1 0.16 0.16 0.16 0.011 0.011 0.011 0.17 0.17 0.17 

Benicia 4 0.11 0.16 0.14 0.01 0.02 0.02 0.13 0.18 0.16 

Notes: Data collected within 1 mile of sample stations were compiled in the same data location. Means are geometric means. 

Max. = maximum, µg/L = micrograms per liter, Min. = minimum. 

a One sample each station was collected during July 2000; all other data are from January 2003 to January 2004. 

Source: Lucas and Stewart 2007. 
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Sporadic sampling has been conducted at a few locations in the Delta (Tables 8-28 and 8-29). The 1 
only two locations at which sampling was conducted over several recent years are in the 2 
Sacramento and San Joaquin Rivers just upstream of Mallard Island (near the western limit of the 3 
Delta). Observed total selenium concentrations at these stations are considered more representative 4 
of generalized Delta concentrations than of the individual rivers (Tetra Tech 2008). Total and dissolved 5 
selenium concentrations were somewhat lower at those locations during low flow in a dry year 6 
(<0.1 µg/L in August 2001) than during high flow (>0.1 µg/L in February 2001) (Tetra Tech 2008). 7 
Cutter and Cutter (2004) reported similar flow-related patterns for those locations. The maximum 8 
selenium concentration found in the Delta was 2 µg/L at an Old/Middle River location in the south 9 
subarea of the Delta. Except for that location, the available data show mean concentrations well 10 
below 1 µg/L. 11 

As noted in Table 8-28, inflow originating from the San Joaquin River has selenium concentrations 12 
several times higher than those from the Sacramento River, but flows in the San Joaquin River at 13 
Vernalis are usually only about 10–15% of the inflow from the Sacramento River at Freeport (Tetra 14 
Tech 2008). Therefore, on an annual basis, selenium loads from both rivers to the Delta are large, 15 
but selenium processes in the Delta are not well characterized. Besides the processes of settling and 16 
mixing, a large portion of the water in the Delta is exported for agricultural and urban uses in other 17 
parts of California. The relative contribution of the Sacramento and San Joaquin Rivers to the overall 18 
outflow from the Delta to the North Bay changes with tidal cycles and season, as well as operations 19 
of SWP/CVP reservoir release and related Delta water supply operations. The contribution from the 20 
San Joaquin River potentially can increase during the drier months of September through 21 
November (Presser and Luoma 2006; Tetra Tech 2008). 22 

Regulatory criteria with respect to selenium are as follows. A TMDL for selenium in the San Joaquin 23 
River was completed by the Central Valley Water Board and approved by USEPA in March 2002. The 24 
TMDL is implemented through (1) prohibitions of discharge of agricultural subsurface drainage 25 
water adopted in a Basin Plan Amendment for the Control of Subsurface Drainage Discharges (State 26 
Water Resources Control Board Resolution 96-078), with an effective date of January, 10 1997; and 27 
(2) load allocations in waste discharge requirements (Central Valley Water Board 2009c). As 28 
mentioned above, the Central Valley Water Board adopted a Basin Plan amendment in May 2010 to 29 
modify the compliance time schedule for regulated discharges to Mud Slough (north), which is a 30 
tributary to the San Joaquin River. 31 

The water quality objective for the lower San Joaquin River at Vernalis is 5 µg/L as a 4-day average 32 
for above-normal and wet water-year types, and 5 µg/L as a monthly mean for dry and below 33 
normal water-year types (Central Valley Water Board 2001, 2007). Selenium criteria were 34 
promulgated for all San Francisco Bay and Delta waters in the NTR(San Francisco Bay Water Board 35 
2007). The NTR criteria specifically apply to San Francisco Bay upstream to and including Suisun 36 
Bay and the Delta. The NTR values are 5.0 µg/L (4-day average) and 20 µg/L (1-hour average). By 37 
comparison, the available data show that the maximum concentration at Vernalis has not exceeded 38 
3 µg/L since implementation of the Grassland Bypass Project, and the mean is less than 1 µg/L for 39 
the period from 1999 through 2014. The CTR criteria for aquatic life protection in saltwater are 40 

 41 

Selenium concentrations in water exported from the Delta via Banks pumping plant ranged from 1 42 
to 2 µg/L, with a mean of 1.02 µg/L for 2003–2007. Drinking water standards for selenium are 43 
average concentrations of 50 µg/L, both as the MCL―the enforceable standard that defines the 44 
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highest concentration of a contaminant allowed in drinking water—and the MCLG―a 1 
nonenforceable health goal set at a level at which no known or anticipated adverse effect on human 2 
health would result, while allowing an adequate margin of safety (U.S. Environmental Protection 3 
Agency 2009f). On April 2, 2010, the California Office of Environmental Health Hazard Assessment 4 
(OEHHA) proposed establishing a public health goal of 30 µg/L in drinking water, based on data 5 
from adverse effects of selenium in a human population, with a 45-day comment period (California 6 
Office of Environmental Health Hazard Assessment 2010). Public health goals are developed for use 7 
by DPH in establishing primary drinking water standards (state MCLs). All concentrations that have 8 
been measured in the Delta, or in tributary streams immediately upgradient of the Delta, as well as 9 
those at Banks pumping plant and in the California Aqueduct, are less than 10% of the MCL and the 10 
MCLG (Table 8-28 and Table 8-29). 11 

Sediment and Fish Tissue Concentrations 12 

Very little information is available for selenium concentrations in sediment or biota from in the 13 
Delta (Table 8-30, Table 8-31, and Table 8-32) that would be useful for evaluating risks for fish, 14 
wildlife, or the people consuming them. Selenium concentrations in sediment usually are not closely 15 
related to effects on fish or wildlife resources, although screening-level values such as those 16 
provided by the U.S. Department of the Interior (DOI) are sometimes used for comparison to 17 
background or potential effect levels (U.S. Department of the Interior 1998). Background selenium 18 
concentrations in freshwater sediments are typically <1 mg/kg dry weight. Consequently, the 19 
concentrations reported for the Sacramento and San Joaquin Rivers near Mallard Island and in 20 
Suisun Bay (Table 8-30) are consistent with background levels. They are well below the 21 
concentrations associated with effects on fish and bird populations (2.5 mg/kg). Selenium analyses 22 
of clams from the Mallard Island locations (Table 8-31) are consistent with other bivalves in the 23 
Bay-Delta (Linville et al. 2002; Stewart et al. 2004). Whole-body fish from the San Joaquin River near 24 
Manteca had selenium concentrations within the range of background (<1–4 mg/kg, typically 25 
<2 mg/kg), although the mean was slightly higher than typical background (Table 8-32). Selenium 26 
concentrations in delta smelt from Chipps Island also were consistent with background. 27 

Table 8-30. Selenium Concentrations in Delta and Suisun Bay Sediment 28 

Site 

Number 
of 
Samples 

Selenium Concentration 
(mg/kg) Year 

Collected Source Min. Max. Mean 

Central-West: Sacramento River near 
Mallard Island (BG20) 

9 0.031 0.24 0.083 2000–2008 SFEI 2010 

Central-West: San Joaquin River near 
Mallard Island (BG30) 

9 0.087 0.34 0.21 2000–2008 SFEI 2010 

Suisun Bay 69 0.016 0.58 0.17 2000–2008 SFEI 2010 

Notes: Data include detected concentrations and reporting limits for nondetected concentrations. Means are 
geometric means. 

Max. = maximum, mg/kg = milligrams per kilogram, dry weight concentration, Min. = minimum. 

Source: San Francisco Estuary Institute (SFEI) 2010. 

 29 
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Table 8-31. Selenium Concentrations in Biota in or near the Delta 1 

Site 

Number 
of 
Samples 

Selenium Concentration 
(mg/kg) Common 

Name 
Year 
Collected Source Min. Max. Mean 

Central-West: Sacramento 
River near Mallard Island 
(BG20) 

5 4.0 19 8.1 Clam 1999–2001, 
2008 

SFEI 2010 

Central-West: San Joaquin 
River near Mallard Island 
(BG30) 

5 4.1 26 9.1 Clam 1999–2001, 
2008 

SFEI 2010 

Chipps Islanda 41 0.70 2.3 1.5 Delta 
Smelt 

1993, 1994 Bennett  
et al. 2001 

San Joaquin River, Dos Reis 
State Park and Mossdale Sitesb 

13 1.6 3.4 2.6 Silversides May–July 
1995 

Bennett  
et al. 2001 

Notes: Means are geometric means. 

Max. = maximum, mg/kg = milligrams per kilogram, dry weight concentration, Min. = minimum. 

a Most of the fish were collected at Chipps Island but included some fish (fewer than 5) from Garcia Bend 
(near Sacramento). 

b Near Manteca. 

Sources: Bennett et al. 2001; San Francisco Estuary Institute (SFEI) 2010. 

 2 

Table 8-32. Selenium Concentrations in Largemouth Bass 3 

Site 

Number 
of 
Samples 

Selenium Concentrations 
in Fish Fillets 

(mg/kg, wet weight) 

Selenium Concentrations 
in Whole-Body Fish 
(mg/kg, dry weight) 

Years Min. Max. Mean Min. Max. Mean 

Sacramento River  
at Veterans Bridge 

3 0.40 0.81 0.56 1.7 2.9 2.2 2005 

Sacramento River  
at River Mile 44a 

9 0.27 0.72 0.46 1.2 2.7 1.9 2000, 2005, 
2007 

Sacramento River  
near Rio Vista 

9 0.30 0.80 0.44 1.3 3.2 1.9 2000, 2005, 
2007 

San Joaquin River  
at Vernalis 

8 0.15 0.63 0.40 0.77 2.5 1.7 2000, 2005, 
2007 

Old River near Tracy 3 0.45 0.69 0.55 2.0 2.9 2.4 2005 

San Joaquin River  
at Potato Slough 

9 0.22 0.89 0.38 1.1 3.5 1.6 2000, 2005, 
2007 

Middle River at Bullfrog 6 0.37 0.58 0.47 1.6 2.3 2.0 2005, 2007 

Franks Tract 8 0.15 0.70 0.37 0.79 3.0 1.7 2000, 2005, 
2007 

Big Break 9 0.15 0.82 0.38 0.81 3.1 1.6 2000, 2005, 
2007 

Discovery Bay 3 0.32 0.41 0.37 1.5 1.7 1.6 2005 

Whiskey Slough 2 0.35 0.47 0.41 1.6 1.9 1.7 2005 

Notes: Means are geometric means. 

Max. = maximum, mg/kg = milligrams per kilogram, Min. = minimum. 
a Near Clarksburg. 

Source: Foe 2010. 
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 1 

A large number of fish tissue samples were collected from the Sacramento and San Joaquin River 2 
watersheds and the Delta between 2000 and 2007 for mercury analysis. As part of the Strategic 3 
Workplan for Activities in the San Francisco Bay/Sacramento–San Joaquin Delta Estuary (State 4 
Water Resources Control Board 2008), archived largemouth bass samples were analyzed for 5 
selenium to determine the primary source of the selenium being bioaccumulated in bass in the Delta 6 
and whether selenium concentrations in bass were above recommended criteria for the protection 7 
of human and wildlife health (Foe 2010). Results of this study are the most relevant biota data from 8 
the Delta, and they are summarized in Table 8-32. 9 

There were no differences in selenium concentrations in largemouth bass caught in the Sacramento 10 
River between Veterans Bridge and Rio Vista in 2005, and there was no difference in selenium 11 
concentration on the San Joaquin River between Fremont Ford (not shown in Table 8-32) and 12 
Vernalis (Foe 2010). Also, there was no difference in bass selenium concentrations in the 13 
Sacramento River at Rio Vista and in the San Joaquin River at Vernalis in 2000, 2005, and 2007. The 14 
lack of a difference in bioavailable selenium between the two river systems was unexpected because 15 
the San Joaquin River is considered a significant source of selenium to the Delta. Selenium 16 
concentrations were unexpectedly higher in both river systems in 2007 than in other years; reasons 17 
for this difference are related to increased bioaccumulation during low-flow conditions, as discussed 18 
in Appendix 8M. 19 

The Central Valley appeared to be the dominant source of bioavailable selenium to bass in the Delta 20 
because tissue concentrations generally decreased seaward (Foe 2010). Selenium concentrations in 21 
bass were highest in a dry water-year type (2007), consistent with predictions of the Presser and 22 
Luoma (2006) bioaccumulation model. 23 

Selenium concentrations in the bass were compared to criteria recommended for the protection of 24 
human health (based on fillets; 2.5 mg/kg, wet weight) and wildlife health (based on whole-body 25 
fish; concern thresholds of 4 or 9 mg/kg, dry weight) (Foe 2010). Average concentrations were 26 
always less than 4 mg/kg; only 1 of the 69 bass (4.24 mg/kg in a fish from San Joaquin River at 27 
Potato Slough in 2007) marginally exceeded that lowest threshold. 28 

Selenium concentrations in the livers of 2 of 86 Sacramento splittail collected from Big Break, Nurse 29 
Slough, and Sherman Island exceeded the concentration (>27 mg/kg) (Teh et al. 2004) at which 30 
growth, survival, and histopathology effects were observed in long-term laboratory studies of 31 
juvenile splittail (Greenfield et al. 2008). Mean selenium concentrations ranged from 11.8 to 32 
16.3 mg/kg in 2001 and from 8.36 to 8.84 mg/kg in 2002, with the highest mean concentrations 33 
occurring in fish from Nurse Slough (in Suisun Marsh). Other field and laboratory studies have been 34 
conducted with splittail (Deng et al. 2007, 2008) and with white sturgeon (Tashjian and Hung 2006; 35 
Tashjian et al. 2006, 2007) and other fish (Linville et al. 2002; Stewart et al. 2004), but no other 36 
analytical data for field-collected fish from in the Delta were found. 37 

Species to be considered for linkage of waterborne or foodweb selenium to fish and birds will 38 
include those identified by the U.S. Fish and Wildlife Service (USFWS) as being at risk from selenium 39 
exposure in the San Francisco estuary, insofar as possible (U.S. Fish and Wildlife Service 2008a). 40 
However, species-specific and Delta-specific bioaccumulation and trophic transfer factors for those 41 
species are not available, so assessments focus on largemouth bass, which have been sampled at 42 
various locations in the Delta. 43 
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Current ambient water quality criteria are based on waterborne selenium concentrations, but 1 
USEPA released draft water quality criteria for the protection of freshwater aquatic life from toxic 2 
effects of selenium in 2014, shown in Table 8-33 (USEPA 2014). The draft criteria emphasize the 3 
importance of tissue-based concentrations most closely associated with reproductive effects (in fish 4 
eggs or ovaries), then the concentrations in whole-body fish or muscle if egg/ovary data are not 5 
available, and finally, concentrations in water. Water-column criteria differ for lotic (flowing) and 6 
lentic (still-water) aquatic systems. 7 

Table 8-33. Draft Water Quality Criteria for Selenium 8 

Media Type Fish Tissue  Water Columnc  

Criterion 
Element 

Egg/Ovarya Fish Whole-Body 
or Muscleb 

Monthly 
Average 
Exposure 

Intermittent Exposured 

Magnitude 15.2 mg/kg 8.1 mg/kg whole 
body or 11.8 
mg/kg muscle 
(skinless, boneless 
filet) 

1.3 µg/l in lentic 
aquatic systems 

4.8 µg/l in lotic 
aquatic systems 

𝑊𝑄𝐶𝑖𝑛𝑡 = 

𝑊𝑄𝐶
30−𝑑𝑎𝑦

− 𝐶𝑏𝑘𝑔𝑟𝑛𝑑(1 − 𝑓𝑖𝑛𝑡)

𝑓𝑖𝑛𝑡
 

Duration Instantaneous 
measuremente 

Instantaneous 
measuremente 

30 days  Number of days/month with an 
elevated concentration 

Source: U.S. Environmental Protection Agency 2014 
a Overrides any whole-body, muscle, or water column elements when fish egg/vary concentrations are 

measured.  
b Overrides any water column element when both fish tissue and water concentrations are measured, 
c Water column values are based on dissolved total selenium in water. 
d Where WQC30-day is the water column monthly element, for either a lentic or lotic system, as 

appropriate. Cbkgrnd is the average background selenium concentration, and fint is the fraction of any 30-
day period during which elevated selenium concentrations occur, with fint assigned a value ≥0.033 
(corresponding to 1 day). 

e Instantaneous measurement. Fish tissue data provide point measurements that reflect integrative 
accumulation of selenium over time and space in the fish at a given site. Selenium concentrations in 
fish tissue are expected to change only gradually over time in response to environmental fluctuations.  

 9 

USEPA’s Action Plan for Water Quality Challenges in the San Francisco Bay/Sacramento-San Joaquin 10 
Estuary (U.S. Environmental Protection Agency2012a) identifies selenium as one of seven priority 11 
items for action. The plan indicates that USEPA will draft new site-specific numeric selenium criteria 12 
by December 2012 to protect aquatic and terrestrial species dependent on the aquatic habitats of 13 
the Bay Delta Estuary. This planned action continues a long-term effort responding to scientific 14 
evidence that the current selenium water quality standards do not adequately protect sensitive 15 
species. USFWS and NMFS drafted a Biological Opinion in 2000 that found jeopardy under ESA for 16 
the selenium criteria that USEPA proposed in the California Toxics Rule. To avoid a final jeopardy 17 
opinion, USEPA agreed to develop site-specific water quality criteria for selenium, beginning in the 18 
Bay Delta Estuary. USEPA is using an ecosystem-based model created by the USGS with advice from 19 
the USFWS and NMFS. The model reflects the food web in the Bay Delta Estuary, the diet of sensitive 20 
species and their use of habitats, and hydrological conditions. (Note: this same modeling approach is 21 
used in estimating selenium bioaccumulation in this EIR/EIS.) More stringent selenium water 22 
quality criteria may require actions that decrease allowable concentrations of selenium in surface 23 
waters of the Bay Delta Estuary and may set allowable levels of selenium in the tissue of fish and 24 
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wildlife. The new criteria would reduce the chronic (long-term) exposure of sensitive species to 1 
selenium. 2 

Following the development of the Bay Delta selenium criteria, USEPA plans to develop site-specific 3 
criteria for other parts of California, including the San Joaquin Valley watershed (U.S. Environmental 4 
Protection Agency2012a). USEPA also is engaged in other efforts to minimize selenium discharges to 5 
the San Joaquin River and the Bay Delta Estuary, including the Grasslands Bypass Project and the 6 
North San Francisco Bay TMDL. 7 

8.1.3.16 Other Trace Metals 8 

Background and Importance in the Study Area 9 

Aluminum, Iron, and Manganese 10 

Aluminum, iron, and manganese are common elements in mineral soils.  The concentrations of these 11 
metals can be substantially elevated above background levels during watershed runoff events that 12 
transport high-suspended sediment loads.  However, in general, a large majority of the metals are 13 
stable within the mineral matrices of the suspended particles and not available to interact 14 
chemically with other compounds or otherwise cause adverse water quality effects.  When these 15 
constituents are in ionic and dissolved forms, they are more readily available to react chemically in 16 
the water, and their presence may result in adverse effects to certain water uses.  The pH of water is 17 
a generally important regulator of the ionic activity of these metals, with lower pH generally 18 
resulting in dissociation and creation of ionic forms of the metals with resulting higher 19 
dissolved/reactive concentrations in the water.  These metals are readily removed via conventional 20 
water treatment processes that remove suspended sediment and through chemical ion exchange 21 
and adsorption (i.e., chemical coagulation and filtration systems), and all surface waters require a 22 
minimum of coagulation and filtration to conform to federal SDWA regulations. 23 

Aluminum, iron, and manganese are identified as “non-priority” pollutants by U.S. EPA.  Aluminum 24 
can cause aquatic toxicity effects to some aquatic biota, and USEPA adopted ambient water quality 25 
criteria for dissolved aluminum.  All three metals are regulated by secondary MCLs for their 26 
potential nuisance effects in domestic potable water supplies (e.g., staining, and taste and odor 27 
concerns). The secondary MCLs apply to the total metal concentration in treated potable water.  28 
Therefore, ambient concentrations in the total form above the secondary MCLs should not be 29 
interpreted as having a direct impact on potable supplies; rather, increased concentrations may 30 
indicate the potential for greater levels of treatment required to achieve the same treated 31 
concentrations.   32 

Existing Conditions in the Study Area 33 

In 2000, the Association of California Water Agencies conducted a study to summarize arsenic data 34 
from across the state and to assess the effect of USEPA’s arsenic standard on California’s drinking 35 
water programs (Saracino-Kirby 2000). Sampling data collected by USGS in 1990 and 2000, 36 
California Department of Health, DWR, Reclamation, and other sources were analyzed. The study 37 
found that the statewide average concentration of arsenic in groundwater measured between 1990 38 
and 2000 was 9.8 µg/L, and that 22% of the 4,513 sampling stations recorded arsenic 39 
concentrations of 10 µg/L or higher during this time period (Saracino-Kirby2000) (Table 8-33). The 40 
study found no noticeable trend in arsenic concentrations through time (Saracino-Kirby 2000). 41 
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Thirty percent of the state’s groundwater basins were found to have average arsenic concentrations 1 
of 10 µg/L or higher at some point between 1990 and 2000 (Saracino-Kirby 2000). The Association 2 
of California Water Agencies study also analyzed samples from 188 sampling stations on surface 3 
water bodies and found that the statewide average concentration of arsenic in surface water 4 
between 1990 and 2000 was 42 µg/L; however, this average was influenced by a small number of 5 
data points with very high values—91% of the sampling locations recorded average concentrations 6 
less than 10 µg/L during the same time period (Saracino-Kirby 2000). 7 

There was a large monitoring effort from 1988 to 1993 to assess metals in the Delta. Results for San 8 
Joaquin River at Buckley Cove, Sacramento River at Hood (actually collected at Greene’s Landing), 9 
Sacramento River above Point Sacramento, San Joaquin River at Antioch Ship Channel, Old River at 10 
Rancho Del Rio, Suisun Bay at Bulls Head Point near Martinez, and Franks Tract are shown in Table 11 
8-33. Analysis of the monitoring results indicated that most metal median values were similar 12 
between locations, with zinc median values being the highest of all the metals. 13 

Results from recent monitoring efforts for trace metals at the Banks pumping plant and Barker 14 
Slough pumping plant are shown in Table 8-34.Analytes examined in the present effort for the 15 
Banks and Barker Slough pumping plants include arsenic, cadmium, copper, lead, nickel, silver, and 16 
zinc. The monitoring program sampled for each of these analytes approximately 72 times during the 17 
water years 2001 to 2006 at each location. Arsenic, copper, and nickel were detected in almost all 18 
sampling events for each location. Median values for these metals were similar at the two locations. 19 
Elevated values for these metals occurred primarily between January and March, although the 20 
copper maxima occurred during May. There were one detection of lead and three detections of zinc 21 
at the Banks pumping plant. There were no detections of cadmium or silver at either station, and no 22 
detections of lead or zinc at the Barker Slough pumping plant. Cadmium values matched the MCL of 23 
0.005 mg/L at several locations during the 1988–1993 study, but there were no detections at either 24 
the Banks or Barker Slough pumping plants during water years 2001–2006. 25 

SFEI data for the Sacramento River above Point Sacramento and the San Joaquin River at Antioch, 26 
which have very low detection limits, are presented in Table 8-35.The samples were taken between 27 
late July and late August, which does not allow examination of wet versus dry season results. The 28 
samples indicate that all selected metals are still present in the Sacramento and San Joaquin River 29 
outflows during summer conditions, albeit at low concentrations. Values for all metals were 30 
comparable for the two locations. For both locations, copper, nickel, and zinc occurred at higher 31 
concentrations than the other metals. 32 

Monitoring efforts in the north Delta areas (water years 2001–2006) indicate that mean values for 33 
metals at the Feather River at Oroville tended to be lower than those for the Sacramento River sites, 34 
with the exception of cadmium and silver (Table 8-36). 35 

Arsenic, cadmium, chromium, copper, lead, nickel, silver and zinc are among the 126 priority 36 
pollutants identified by the USEPA. Iron and manganese are identified as non-priority pollutants by 37 
USEPA. Federal water quality criteria contained in the CTR, state water quality objectives contained 38 
in the Region 2 and Region 5 Water Quality Control Plans, and drinking water MCLs are listed in 39 
Appendix 8A. Based on water quality criteria and objectives, and typical levels in surface waters, it is 40 
generally the case that aluminum, arsenic, iron, and manganese are of primary concern for drinking 41 
water, while aluminum, cadmium, chromium, copper, lead, nickel, silver, and zinc are of concern 42 
because of potential toxicity to aquatic organisms.  43 

 44 
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Table 8-33. Median Metal Concentrations for Selected Sites, May 1988–September 1993 1 

Location 

Arsenic 
Dissolved 

(µg/L) 

Arsenic 
Total 

(µg/L) 

Cadmium 
Dissolved 

(µg/L) 

Cadmium 
Total 

(µg/L) 

Copper 
Dissolved 

(µg/L) 

Copper 
Total 

(µg/L) 

Lead 
Dissolved 

(µg/L) 

Lead 
Total 

(µg/L) 

Zinc 
Dissolved 

(µg/L) 

Zinc 
Total 

(µg/L) 
San Joaquin River  
at Buckley Cove 

3 3 5 5 5 5 5 5 6 10 

Sacramento River  
at Green’s Landing 

2 2 5 5 5 5 5 5 6 8 

Sacramento River above 
Point Sacramento 

2 3 5 5 5 7 5 5 5 10 

San Joaquin River at 
Antioch Ship Channel 

2 2 5 5 5 6 5 5 5 11 

Old River at Rancho  
Del Rio 

2 2 5 5 5 5 5 5 5 8 

Suisun Bay at Bulls Head 
Point near Martinez 

2 3 5 5 5 7 5 5 6 15 

Franks Tract 2 2 5 5 5 5 5 5 5 7 
San Joaquin River  
at Vernalis 

— — — — — — — — 10 — 

Notes: Units are in micrograms per liter. Sample sizes are 10 to 12 (exception: San Joaquin River at Vernalis, with a sample size of 15). Sample size 
represents water quality samples having values at or greater than the reporting limit. 
Source: Bay Delta and Tributaries Project 2009. 

Table 8-34. Metals Concentrations at the Harvey O. Banks and Barker Slough Pumping Plants, Water Years 2001–2006 2 

Metal 
Harvey O. Banks Pumping Plant (µg/L) Barker Slough Pumping Plant (µg/L) 

Samples Minimum Maximum Mean Median Samples Minimum Maximum Mean Median 
Arsenic 71 1 3 2 2 72 1 5 2 2 
Cadmium no detections no detections 
Copper 71 1 9 2 2 72 1 8 3 2 
Lead one detection: 7 µg/L (11/19/03) no detections 
Nickel 67 1 2 1 1 72 1 7 2 2 
Silver no detections no detections 
Zinc 15 µg/L (1/16/02), 5 µg/L (9/17/03), 6 µg/L (10/15/03) no detections 

Notes: Metals measured as dissolved. All units are in micrograms per liter (µg/L). Sample size represents water quality samples having values at or 
greater than the reporting limit. 
Source: Bay Delta and Tributaries Project 2009. 

 3 
4 
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Table 8-35. Metals Concentrations at the Mouths of the Sacramento and San Joaquin Rivers, Water Years 2001–2006 1 

Metal Fraction 

Sacramento River above Point Sacramento (µg/L) San Joaquin River at Antioch Ship Channel (µg/L) 

Samples Minimum Maximum Mean Median Samples Minimum Maximum Mean Median 

Arsenic Dissolved 8 0.800 2.270 1.729 1.758 7 1.190 2.310 1.861 1.900 

Arsenic Total 8 0.800 2.420 2.039 2.253 7 1.250 2.500 2.014 2.130 

Cadmium Dissolved 7 0.007 0.016 0.011 0.010 7 0.006 0.015 0.010 0.011 

Cadmium Total 7 0.015 0.032 0.027 0.026 6 0.013 0.033 0.022 0.020 

Copper Dissolved 8 1.253 3.539 1.738 1.468 7 1.410 1.888 1.654 1.606 

Copper Total 8 2.534 4.613 3.418 3.257 7 2.435 4.811 3.028 2.729 

Lead Dissolved 8 0.019 0.091 0.043 0.034 7 0.017 0.196 0.055 0.027 

Lead Total 8 0.427 1.035 0.663 0.580 7 0.263 0.950 0.530 0.445 

Nickel Dissolved 8 0.766 2.641 1.218 1.006 7 0.727 1.470 1.059 0.975 

Nickel Total 8 2.410 6.503 3.970 3.933 7 2.034 6.726 3.157 2.523 

Silver Dissolved 4 0.001 0.002 0.001 0.001 5 0 0.001 0.001 0.001 

Silver Total 7 0.001 0.009 0.004 0.003 5 0.001 0.005 0.002 0.002 

Zinc Dissolved 8 0.160 1.410 0.711 0.595 7 0.253 1.818 0.712 0.510 

Zinc Total 8 2.283 7.022 4.291 3.924 7 1.983 7.055 3.321 2.705 

Note: All units in micrograms per liter. Sample size represents water quality samples having values at or greater than the reporting limit. 

Source: San Francisco Estuary Institute 2010. 

 2 
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Table 8-36. Metals Concentrations at Selected North- and South-of-Delta Stations, Water Years 2001–2006 1 

Metal 

Sacramento River at Keswick (µg/L) Sacramento River at Verona (µg/L) Feather River at Oroville (µg/L) Check 13 (µg/L) Check 29 (µg/L) 
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Arsenic (d) 25 0.81 1.93 1.27 1.22 8 0.87 1.48 1.18 1.24 22 0.38 0.67 0.52 0.51 69 1 3 2 2 62 1 4 2 2 

Arsenic (t) 28 0.84 1.94 1.36 1.30 11 0.92 1.91 1.29 1.20 23 0.47 0.99 0.60 0.56           

Cadmium (d) 8 0.007 0.036 0.021 0.023 1  0.009   1  0.023             

Cadmium (t) 14 0.008 0.095 0.028 0.019 2 0.010 0.020 0.010 0.010 2 0.029 0.033 0.031 0.031           

Copper (d) 25 0.49 3.18 1.40 1.06 8 0.62 4.22 1.55 1.33 22 0.42 1.54 0.70 0.61 69 1.00 5.00 2.00 2.00 81 1.00 4.00 2.00 2.00 

Copper (t) 28 0.71 4.30 1.72 1.23 11 0.85 6.54 2.62 1.91 23 0.47 2.82 1.00 0.88           

Lead (d) 13 0.000 0.113 0.026 0.009 6 0.010 0.170 0.080 0.070 9 0.003 0.077 0.019 0.006           

Lead (t) 21 0.008 1.560 0.139 0.040 11 0.090 1.150 0.340 0.130 20 0.001 0.300 0.050 0.015           

Nickel (d) 25 0.49 2.49 1.39 1.32 8 0.58 2.57 1.27 1.13 22 0.40 1.38 0.89 0.88 67 1.00 3.00 1.00 1.00 79 1.00 3.00 1.00 1.00 

Nickel (t) 28 0.50 2.73 1.56 1.47 11 0.99 8.94 2.80 1.71 23 0.79 1.93 1.12 1.05           

Silver (d) 1  0.015   1  0.005   2 0.020 0.030 0.030 0.030           

Silver (t) 4 0.003 0.091 0.037 0.027      3 0.020 0.070 0.040 0.040           

Zinc (d) 25 0.31 7.84 2.28 1.91 7 0.16 1.37 0.63 0.30 18 0.04 2.41 0.46 0.27      1  5.00   

Zinc (t) 28 1.02 11.90 3.44 2.38 11 0.53 8.18 2.68 1.16 23 0.13 2.66 0.79 0.48           

Notes: All units in micrograms per liter. Sample size represents water quality samples having values at or greater than the reporting limit. 

d = dissolved. 

t = total. 

Source: Bay Delta and Tributaries Project 2009. 
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The CTR contains criteria for protection of freshwater aquatic life, saltwater aquatic life, and human 1 
health from consumption of water (drinking water) and organisms (eating fish and shellfish) and 2 
consumption of organisms only. For waters in which the salinity is equal to or less than 1 part per 3 
thousand 95% or more of the time, the applicable CTR criteria are the freshwater criteria. For 4 
waters in which the salinity is equal to or greater than 10 parts per thousand 95% or more of the 5 
time, the applicable CTR criteria are the saltwater criteria. For waters in which the salinity is 6 
between 1 and 10 parts per thousand, the applicable CTR criteria are the more stringent of the 7 
freshwater or saltwater criteria. 8 

CWA Section 303(d) listings in the affected environment include cadmium, copper, and zinc in Lake 9 
Shasta and Keswick Reservoir; copper and zinc in the Mokelumne River (eastern portion of Delta 10 
waterways);copper in Bear Creek (eastern portion of Delta waterways); and many listings in the 11 
Central Coast, Los Angeles, Santa Ana, and San Diego Regions, which include the SWP and CVP 12 
Export Service Areas (State Water Resources Control Board 2011). 13 

8.1.3.18 Microcystis 14 

Background and Importance in the Study Area 15 

This section provides a brief summary of the background and importance of Microcystis in the study 16 
area. A detailed discussion of the importance of Microcystis in the Delta, its biology, and potential 17 
adverse effects due to bloom formation is provided in Appendix 5F of the BDCP, section 5.F.7.  The 18 
occurrence of Microcystis aeruginosa (Microcystis), a harmful species of cyanobacteria   (also 19 
referred to as a blue-green algal species), in the Delta was first observed in 1999 (Lehman et al. 20 
2005).   In addition to producing surface scums that interfere with recreation and cause aesthetic 21 
problems, it also produces taste and odor compounds and toxic microcystins that are associated 22 
with liver cancer in humans and wildlife.  Microcysin-LR is the most widely studied congener of the 23 
known microcystins, and it has been associated with most incidents of toxicity involving 24 
microcystins.  Microcystis blooms can cause toxicity to phytoplankton, zooplankton, and fish, and 25 
also can affect feeding success or food quality for zooplankton and fish.  Blooms of Microcystis 26 
require high levels of nutrients and low turbidity, but also require high water temperature (i.e., 27 
above 19°C) and long residence time, since the species is fairly slow growing (Lehman et al. 2008; 28 
Lehman et al. 2013).  In addition, low vertical mixing associated with high residence time allows 29 
Microcystis colonies to float to the surface of the water column, where they out compete other 30 
species for light.   31 

Existing Conditions in the Study Area 32 

Since its first observance in the Delta in 1999, annual Microcystis blooms have occurred at varying 33 
levels throughout the Delta, with blooms typically beginning in the central Delta and spreading 34 
seaward into saline environments (Lehman et al. 2008; Lehman et al. 2013).  Section 5.F.7.4 of 35 
Appendix 5F cites numerous studies showing that Microcystis blooms produce adverse effects on 36 
phytoplankton, zooplankton and fish populations in the Delta.  Water temperatures greater than 37 
19°C, low water velocities, and high water clarity are necessary for Microcystis levels to reach 38 
bloom-forming scale (Paerl 1988; Lehman et al. 2008; Lehman et al. 2013).  The water temperature 39 
requirement is considered the primary factor that restricts bloom development to the months of 40 
June through September (Lehman et al. 2013).  Sufficiently high water temperature (i.e.,  19°C), low 41 
flow and thus sufficiently long residence time, and increased clarity enable bloom formation, which 42 
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occurs in the San Joaquin River, Old River, and Middle River earlier, and to a greater extent, than 1 
other areas of the Delta.  Likewise, the Delta’s shallow, submerged islands sustain high levels of 2 
Microcystis during the growing season because the physical drivers of bloom formation are 3 
amplified in these areas due to low flushing rates (Lehman et al. 2008).  Although elevated pH is 4 
tolerated by Microcystis, pH is not currently thought to be a primary driver of seasonal and 5 
interannual variation in bloom formation (Lehman et al. 2013). 6 

Nutrients have historically been sufficiently high to support Microcystis growth in the Delta, yet 7 
there is currently little evidence that levels of nitrogen, phosphorus, or their ratio control the 8 
seasonal or inter-annual variation in the bloom (Lehman 2005; Lehman et al. 2008; Lehman et al. 9 
2013; Lehman et al. 2015).  This is likely because nutrient concentrations in the Delta are above the 10 
thresholds that limit Microcystis growth (Lehman et al. 2008; Lehman et al. 2013).  However, blooms 11 
of Microcystis in the Delta have been shown to utilize ammonia from the Sacramento River over 12 
other forms of nitrogen (Lehman et al. 2015). 13 

Impacts from Microcystis blooms upstream of the Delta have only occurred in highly eutrophic lakes, 14 
such as Clear Lake, because most upstream reservoirs have relatively low nutrient levels. 15 
Hydrodynamic conditions of upstream rivers and watersheds are not conducive to Microcystis 16 
bloom formation.  Problematic Microcystis blooms have not occurred in the Export Service Areas, 17 
but microcystins produced in waters of the Delta have been exported from Banks and Jones 18 
pumping plants to the SWP and CVP (Sanitary Survey Update 2011).  Levels of microcystin 19 
measured in water exported from the Delta have been below the World Health Organization 20 
advisory level of 1 μg/L for microcystin-LR, which was developed to protect against adverse liver 21 
effects associated with human consumption of microcystin-LR. 22 

8.3 Environmental Consequences 23 

8.3.1 Methods for Analysis 24 

8.3.1.1 Models Used and Their Linkages 25 

The models used in support of the quantitative water quality analyses were: (1) Reclamation and 26 
DWR’s CALSIM II hydrologic model; and (2) DWR’s DSM2. A description of each model is provided 27 
below, including a discussion of how the models were used to assess compliance with water quality 28 
objectives for EC and chloride in the Delta, as well as how results from these models were used to 29 
quantify changes in other water quality constituent concentrations/parameter levels. More 30 
information on these models and the assumptions included in their application is described in 31 
Appendix 5A.  32 

CALSIM II 33 

The CALSIM II model, which has been jointly developed and maintained by DWR and Reclamation to 34 
provide hydrologic-based information for planning, managing, and operating the integrated SWP 35 
and CVP system, was used to simulate system operations and resulting hydrologic conditions under 36 
the Alternatives. CALSIM II operates on a monthly time step from water year 1922 through 2003 37 
using historical rainfall and runoff data which have been adjusted for changes in water and land uses 38 
that have occurred or are projected to occur in the future. In the model, the reservoirs and pumping 39 
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facilities of the SWP and CVP are operated to ensure the flow and water quality requirements for 1 
these systems are met. The model assumes that facilities, land uses, water supply contracts, and 2 
regulatory requirements are constant throughout the 82-year hydrologic period of record, thus 3 
providing a simulation representing a fixed level of development. Among other output, CALSIM II 4 
provides end-of-month reservoir storage levels, and mean monthly reservoir releases, flows at 5 
various locations along the major rivers, X2 location, Delta inflow, and Delta outflow for the 82-year 6 
hydrologic period of record.  Input assumption details for each scenario modeled using CALSIM II 7 
are provided in Appendix 5A. 8 

The primary linkage of these models is for CALSIM II output to serve as input to DSM2, as shown in 9 
Figure 8-50. Key considerations in the CALSIM II modeling logic for the water quality assessment 10 
include how CALSIM II operations rules are configured to meet particular Delta water quality 11 
objectives for salinity and how daily patterning techniques were applied to the monthly CALSIM II 12 
operations.  These topics are addressed further below. 13 

Artificial Neural Network for Flow-Salinity Relationship 14 

Flow-salinity relationships in the Delta are critical to both SWP/CVP and ecosystem management. 15 
Operation of the SWP/CVP facilities and management of Delta exports is often dependent on Delta 16 
flow needs for meeting salinity standards. Salinity in the Delta cannot be simulated accurately by the 17 
simple mass-balance routing and coarse time-step used in CALSIM II. An Artificial Neural Network 18 
(ANN) has been developed (Sandhu et al. 1999) that attempts to mimic the flow-salinity 19 
relationships as simulated in DSM2, but provide a rapid transformation of this information into a 20 
form usable by the CALSIM II operations model. The ANN is implemented in CALSIM II to constrain 21 
the operations of the upstream reservoirs and the Delta export pumps in order to satisfy particular 22 
salinity requirements. A more detailed description of the use of ANNs in the CALSIM II model is 23 
provided in Wilbur and Munévar (2001).  24 

The flow-salinity ANN developed by DWR (Sandhu et al. 1999, Seneviratne and Wu 2007) attempts 25 
to statistically correlate the salinity results from a particular DSM2 run to the various peripheral 26 
flows (Delta inflows, exports and diversions), gate operations, and an indicator of tidal energy. The 27 
ANN is calibrated, or trained, on DSM2 results that represent a specific Delta configuration using a 28 
full circle analysis (Seneviratne and Wu 2007). For example, a future reconfiguration of the Delta 29 
channels to improve conveyance may significantly affect the hydrodynamics of the system. The ANN 30 
would be able to represent this new configuration by being retrained on DSM2 results that included 31 
the new configuration. The ANN approximates DSM2-generated salinity at the following key 32 
locations for the purpose of modeling Delta water quality standards: Sacramento River at Emmaton, 33 
San Joaquin River at Jersey Point, Sacramento River at Collinsville, and Old River at Rock Slough. In 34 
addition, the ANN is capable of providing salinity estimates for Clifton Court Forebay, CCWD 35 
Alternate Intake Project (AIP) and Los Vaqueros diversion locations.  The ANN may not fully capture 36 
the dynamics of the Delta under conditions other than those for which it was trained. It is possible 37 
that the ANN will exhibit errors in flow regimes beyond those for which it was trained. Therefore, a 38 
new ANN was developed for scenarios with sea level rise and/or restoration areas in the Delta 39 
which result in changed flow–salinity relationships in the Delta. A more complete description of the 40 
ANNs developed and used is included in Appendix 5A, section A.5.3. 41 

Monthly-to-Daily Patterning for Sacramento River at Freeport 42 

In an effort to better represent the sub-monthly flow variability, particularly in early winter, a 43 
monthly-to-daily flow patterning technique is applied directly in CALSIM II for the Fremont Weir, 44 
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Sacramento Weir, and the north Delta intakes. The technique applies historical daily patterns, based 1 
on the hydrology of the year, to transform the monthly volumes into daily flows. In all cases, the 2 
monthly volumes are preserved between the daily and monthly flows. It is important to note that 3 
this daily patterning approach does not in any way represent the flows resulting from operational 4 
responses on a daily time step. It is simply a technique to incorporate representative daily 5 
variability into the flows resulting from CALSIM II’s monthly operational decisions to help provide a 6 
better estimate of the Fremont and Sacramento weir spills which are sensitive to the daily flow 7 
patterns and allows in providing the upper bound of the available north Delta diversion in the 8 
Alternatives. The incorporation of daily patterning in CALSIM II is described in the Section A.3.3 of 9 
Appendix 5A. 10 

DSM2 11 

DSM2 is a one-dimensional mathematical model for dynamic simulation of hydrodynamics, water 12 
quality, and particle tracking throughout the Delta. DSM2 can be used to calculate stages, flows, 13 
velocities, mass transport processes for conservative constituents, and transport of individual 14 
particles. The model runs on a 15-minute time step for a 16-year (1976–1991) hydrologic period of 15 
record. DSM2 currently consists of three modules: HYDRO, QUAL, and PTM. HYDRO simulates one-16 
dimensional hydrodynamics including flows, velocities, depth, and water surface elevations. HYDRO 17 
provides the flow input for QUAL and PTM. QUAL simulates one-dimensional fate and transport of 18 
conservative water quality constituents given a flow field simulated by HYDRO. PTM simulates 19 
pseudo three-dimensional transport of neutrally buoyant particles based on the flow field simulated 20 
by HYDRO. Input assumption details for each scenario modeled are provided in Appendix 5A. 21 

Monthly-to-Daily Patterning 22 

DSM2 is simulated on a 15-minute time step to address the changing tidal dynamics of the Delta 23 
system. However, the boundary flows, which are provided from CALSIM II output, are mean monthly 24 
flows. As shown in Figures A-6 and A-7 of Appendix 5A, Sacramento River flow at Freeport exhibits 25 
significant daily variability around the monthly mean in the winter and spring periods in most water 26 
year types. The winter-spring daily flow variability is deemed important to aquatic species of 27 
concern. To better represent the sub-monthly flow variability, particularly in early winter, a 28 
monthly-todaily flow patterning technique was applied to the boundary flow inputs to DSM2. The 29 
monthly-to-daily flow patterning approach used in CALSIM II and DSM2 are consistent. A detailed 30 
description of the implementation of the daily variability in DSM2 boundary flows is provided in 31 
Appendix 5A Section D.9.  32 

It is important to note that this monthly-to-daily patterning approach does not in any way represent 33 
the flows that would result from any operational responses on a daily time step. It is simply a 34 
technique to incorporate representative daily variability into the flows resulting from CALSIM II’s 35 
monthly operational decisions. 36 

Calibration and Validation 37 

DSM2 hydrodynamics and salinity (EC), which is directly modeled by DSM2, were initially calibrated 38 
in 1997 (DWR 1997). In 2000, a group of agencies, water users, and stakeholders recalibrated and 39 
validated DSM2 in an open process resulting in a model that could replicate the observed data more 40 
closely than the 1997 version (DSM2PWT, 2001). In 2009, CH2M HILL performed a calibration and 41 
validation of DSM2 by including the flooded Liberty Island in the DSM2 grid, which allowed for an 42 
improved simulation of tidal hydraulics and EC transport in DSM2 (CH2M HILL, 2009). The technical 43 
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report documenting this calibration and validation effort is included in Appendix 5A Section D.5. 1 
Simulation of DOC transport in DSM2 was successfully validated in 2001 by DWR (Pandey, 2001).  2 
The version of DSM2 used for evaluating the BDCP alternatives incorporates these latest 3 
calibrations.   4 

Corroboration 5 

To evaluate DSM2’s ability to represent the effects of sea level change and the proposed restoration 6 
actions on Delta hydrodynamics and salinity, DSM2 results were compared with results from two 7 
other Delta simulation models.  The effects of sea level rise were simulated by the three-dimensional 8 
UNTRIM Bay-Delta model and the effects of tidal marsh restoration were simulated by the two-9 
dimensional RMA Bay-Delta model. Detailed descriptions of the UnTRIM modeling of the sea level 10 
rise scenarios, RMA modeling of the tidal marsh restoration, and DSM2 corroboration are included 11 
in Appendix 5A Sections D.7, D.6 and D.8, respectively. Overall the results show that DSM2 is capable 12 
of simulating similar incremental changes in flows and salinity at most Delta locations as in the RMA 13 
model.  Further, DSM2 is capable of simulating similar incremental changes in salinity as UnTRIM in 14 
the west Delta where sea level rise is expected to have an influence. 15 

Modeling Limitations and Uncertainty 16 

Because DSM2 is a one-dimensional model, it has inherent limitations in simulating hydrodynamic 17 
and transport processes in a complex estuarine environment such as the Delta. DSM2 assumes that 18 
velocity in a channel can be adequately represented by a single average velocity over the channel 19 
cross-section, meaning that variations both across the width of the channel and through the water 20 
column are negligible. DSM2 does not have the ability to model short-circuiting of flow through a 21 
reach, where a majority of the flow in a cross-section is confined to a small portion of the cross-22 
section. DSM2 does not conserve momentum at the channel junctions and does not model the 23 
secondary currents in a channel. DSM2 also does not explicitly account for dispersion due to flow 24 
accelerating through channel bends. It cannot model the vertical salinity stratification in the 25 
channels. It has inherent limitations in simulating the hydrodynamics related to the open water 26 
areas. Since a reservoir surface area is constant in DSM2, it impacts the stage in the reservoir and 27 
thereby impacting the flow exchange with the adjoining channel. Due to the inability to change the 28 
cross-sectional area of the reservoir inlets with changing water surface elevation, the final entrance 29 
and exit coefficients were fine tuned to match a median flow range. This causes errors in the flow 30 
exchange at breaches during the extreme spring and neap tides. Using an arbitrary bottom elevation 31 
value for the reservoirs representing the proposed marsh areas to get around the wetting-drying 32 
limitation of DSM2 may increase the dilution of salinity in the reservoirs. Accurate representation of 33 
tidal marsh areas, bottom elevations, location of breaches, breach widths, cross-sections, and 34 
boundary conditions in DSM2 is critical to the corroboration with RMA results for tidal marsh areas. 35 

For open water bodies DSM2 assumes uniform and instantaneous mixing over entire open water 36 
area. Thus it does not account for the any salinity gradients that may exist within the open water 37 
bodies. Significant uncertainty exists in flow and EC input data related to in-Delta agriculture, which 38 
leads to uncertainty in the simulated EC values. Caution needs to be exercised when using EC 39 
outputs on a sub-monthly scale. Water quality results inside the water bodies representing the tidal 40 
marsh areas were not validated specifically.  Additionally, localized withdrawals and returns are not 41 
simulated for Suisun Marsh in DSM2. In some areas of Suisun Marsh where these play a major role in 42 
water quality, DSM2 modeling may not be accurate.   43 
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Use of CALSIM II and DSM2 for Assessment of Meeting of Bay-Delta WQCP Water 1 

Quality Objectives 2 

Water Quality Objectives Incorporated into CALSIM II 3 

In CALSIM II, the reservoirs and facilities of the SWP and CVP are operated to assure the flow and 4 
water quality requirements for these systems are met. Meeting regulatory requirements, including 5 
Delta water quality objectives, is the highest operational priority in CALSIM II.  As mentioned above, 6 
CALSIM II uses an ANN to configure system operations to meet salinity objectives.  Because CALSIM 7 
II operates on a monthly time step, the model attempts to meet these objectives on a monthly 8 
average basis, even though the objectives themselves are often based on 14-day or 30-day running 9 
averages, and may start or end in the middle of a month.  The ANN can only predict salinity at a few 10 
of the locations that have water quality objectives for salinity, which are specific to Delta beneficial 11 
uses: 12 

 Municipal and Industrial Use: 13 

 Old River at Rock Slough  14 

 Banks/Jones Pumping Plants 15 

 Agricultural Beneficial Use: 16 

 Sacramento River at Emmaton or Threemile Slough 17 

 San Joaquin River at Jersey Point 18 

 Fish and Wildlife Beneficial Uses: 19 

 Sacramento River at Collinsville 20 

At the locations denoted above, because meeting the objectives is the highest priority in CALSIM II, 21 
only two conditions in CALSIM II are possible: (1) applicable water quality objectives are met on a 22 
monthly average basis according to the ANN, or (2) there is no feasible way to meet the objective.   23 

Note that the Alternatives contain an important element regarding the Sacramento River at 24 
Emmaton water quality objective.   All Alternatives include, as part of the definition of the 25 
alternative, a change in the compliance point to the Sacramento River at Threemile Slough.  The ANN 26 
for the Alternatives was retrained based on this change, so CALSIM II operated in such a way as to 27 
meet this objective at Threemile Slough under the Alternatives.  The Existing Conditions and No 28 
Action Alternative did not include this change to the compliance point or ANN.   29 

Threemile Slough is located approximately two and one-half  miles upstream of Emmaton.  Because 30 
of their relative locations, when the water quality objective is met at Emmaton, it is generally also 31 
met at Threemile Slough.  However, it is not always the case that meeting the objective at Threemile 32 
Slough results in meeting the objective at Emmaton.  Thus, under the Alternatives, there are more 33 
exceedances of the water quality objective at Emmaton (were it to be still in place) than under the 34 
Existing Conditions or No Action Alternative.  This is partly a function of this change in the 35 
compliance location.   36 

When DSM2 is run using the output from CALSIM II, exceedances of the water quality objectives 37 
above can occur for several reasons.   38 

1. CALSIM II found no feasible way to meet the objective – i.e., both CALSIM II and DSM2 agree that 39 
the objective is exceeded. 40 
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2. The ANN that CALSIM II uses predicted that the objective would be met on a monthly average 1 
basis under the operations simulated in CALSIM II, but either: 2 

a. The ANN is an imperfect predictor of compliance generally, or specifically on the time-step 3 
and averaging basis by which these objectives are defined;  or 4 

b. The monthly-to-daily patterning discussed above resulted in a pattern of flows at the DSM2 5 
boundary conditions that resulted in the objective being exceeded. 6 

In the water quality analysis, if exceedances of these objectives were predicted via the DSM2 results, 7 
depending on the specific objective in question, various approaches were employed to determine if 8 
the exceedances fell into category 1 or 2 above.  If they fell into category 2, additional sensitivity 9 
analyses were performed to determine if changes in modeling assumptions or operational changes 10 
could result in compliance with the objective.   Additional information regarding these analyses is 11 
provided in Appendix 8H (Attachments 1 and 2). 12 

Water Quality Objectives not Incorporated into CALSIM II 13 

There are also water quality objectives for salinity that are not incorporated into the ANN and 14 
CALSIM II.  These include objectives that apply for the following beneficial uses and locations: 15 

 Municipal and Industrial Use: 16 

 Cache Slough at City of Vallejo Intake 17 

 Barker Slough at North Bay Aqueduct Intake 18 

 Agricultural Beneficial Use: 19 

 Interior Delta 20 

 South Fork Mokelumne River at Terminous 21 

 San Joaquin River at San Andreas Landing 22 

 Southern Delta and Export Area 23 

 San Joaquin River at Airport Way Bridge, Vernalis 24 

 San Joaquin River at Brandt Bridge Site 25 

 Old River near Middle River 26 

 Old River at Tracy Road Bridge 27 

 West Canal at mouth of Clifton Court Forebay 28 

 Delta-Mendota Canal at Tracy Pumping Plant 29 

 Fish and Wildlife Beneficial Uses: 30 

 San Joaquin River at and between Jersey Point and Prisoners Point 31 

 Suisun Marsh 32 

 Sacramento River at Collinsville 33 

 Montezuma Slough at National Steel 34 

 Montezuma Slough near Beldon Landing 35 
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 Chadbourne Slough at Sunrise Duck Club 1 

 Suisun Slough, 300 feet south of Volanti Slough 2 

 Cordelia Slough at lbis Club 3 

 Goodyear Slough at Morrow Island Clubhouse 4 

 Water supply intakes for waterfowl management areas on Van Sickle and Chipps Islands 5 

Although CALSIM II does not specifically operate to meet these objectives, they are nonetheless 6 
often if not always incidentally met when DSM2 is run using the CALSIM II output as boundary 7 
conditions.  When DSM2 is run using the output from CALSIM II, exceedances of the water quality 8 
objectives above can occur for several reasons. 9 

1. The exceedances are real reflections of water quality conditions for the given scenario due to 10 
system operations simulated in the CALSIM II model run and other assumptions inherent in the 11 
DSM2 run. 12 

2. The system operations that CALSIM II simulated were incidentally sufficient to meet the water 13 
quality objective on a monthly average basis, but the monthly-to-daily patterning discussed 14 
above resulted in a pattern of flows at the DSM2 boundary conditions that resulted in the 15 
objective being exceeded. 16 

In the water quality analysis, if exceedances of these objectives were predicted via the DSM2 results, 17 
depending on the specific objective in question, various approaches were employed to determine if 18 
the exceedances fell into category 1 or 2 above.  If they fell into category 1, additional sensitivity 19 
analyses were performed to determine if changes in modeling assumptions or operational changes 20 
could result in compliance with the objective.   Additional information regarding these analyses is 21 
provided in Appendix 8H, Attachments 1 and 2. 22 

Real-Time Operations of the SWP and CVP 23 

In reality, staff from DWR and Reclamation constantly monitor Delta water quality conditions and 24 
adjust operations of the SWP and CVP in real time as necessary to meet water quality objectives.  25 
These decisions take into account real-time conditions and are able to account for many factors that 26 
the best available models cannot simulate.  In section 8.3.1.4 and 8.3.1.7, the history of compliance 27 
with Delta water quality objectives is summarized and discussed.  In the 30+ year history of the 28 
water quality standards, there are relatively few instances in which water quality objectives were 29 
exceeded when SWP and CVP operations had any ability to prevent the exceedance (see section 30 
8.3.1.4 and 8.3.1.7 for more detail).  Environmental conditions arise that cannot be foreseen or 31 
simulated in the model that can affect compliance with water quality objectives.  These include 32 
unpredictable tidal and/or wind conditions, gate failures, operational needs to improve fish 33 
habitat/conditions, and prolonged extreme drought conditions, among others.   At times, 34 
negotiations with the State Water Resources Control Board occur in order to effectively maximize 35 
and balance protection of beneficial uses and water rights.  These activities are expected to continue 36 
to occur in the future.  Thus, it is likely that some objective exceedances simulated in the modeling 37 
would not occur under the real-time monitoring and operational paradigm that will be in place to 38 
prevent such exceedances.   39 
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8.3.1.3 Plan Area 1 

Quantitative Assessments 2 

Using the methodology described below, changes in water quality were determined at 3 
11 assessment locations across the Delta (Figure 8-7) for each of the constituents assessed 4 
quantitatively, with the exception of EC. Assessment locations for EC aligned with compliance 5 
locations contained in the Bay-Delta WQCP and are described in further detail below. Chloride was 6 
also assessed at Bay-Delta WQCP compliance locations, in addition to the 11 other assessment 7 
locations. 8 

Calculation of Changes in Constituent Levels 9 

Output from DSM2 was used to calculate changes in constituent concentrations as they would be 10 
affected primarily from operations-related actions of the conveyance features of the Alternatives. 11 
DSM2 produced: (1) flow-fraction or “fingerprinting” output; and (2) EC and DOC concentrations for 12 
specified Delta locations. Because the DSM2 model directly simulated EC and DOC concentrations 13 
throughout the Delta, the estimated concentrations of these constituents were simply compared 14 
among alternatives for impact assessment purposes. Additionally, because DSM2 accounts for 15 
hydrodynamic conditions in the Delta, the effects of some of the habitat restoration actions (i.e., CM2 16 
and CM4) on EC and DOC are evaluated quantitatively. Restoration actions that resulted in water 17 
quality changes associated with altered hydrodynamics, which were captured in the DSM2 18 
modeling, are discussed in constituent-specific impact assessment sections as operations-related 19 
water quality changes. Restoration actions that could result in a potential increase in constituent 20 
loading (e.g., increased nutrient, organic carbon, or suspended solids) to the Delta region were 21 
assessed qualitatively. 22 

The methods described in the following sections were used to calculate levels/concentrations for 23 
water quality parameters on a daily or monthly average basis for the DSM2 period of record (1976–24 
1991). Results were generally compiled and presented based on two averaging periods: all water 25 
years, and the drought period (water years 1987–1991). The drought period was chosen to 26 
represent water quality in “worst-case” conditions, as it includes several dry and critical years in 27 
sequence. This was done in lieu of calculating water quality effects on a water year type basis (using 28 
the Sacramento River Water Year Hydrologic Classification Index). The reasons for this included 29 
simplicity of presenting and discussing results, and also because the 1987–1991 drought period 30 
represents truly worst-case conditions, whereas discussion of dry or critical year water types 31 
includes individual years when water supply and quality would not be significantly affected because 32 
they were preceded and succeeded by wet or above normal water years (e.g., 1981, 1985). However, 33 
when necessary, analysis of effects during certain water year types was conducted (for example, for 34 
chloride and EC, whose water quality standards depend on the water year type). 35 

In the following sections, the validity and/or validation studies that have been performed for the 36 
various modeling approaches are discussed.  It must be noted that comparison of modeling results 37 
for Existing Conditions to historical water quality monitoring data is not an appropriate means of 38 
model validation.  SWP/CVP operations have changed several times in the past as a result of various 39 
legal and regulatory determinations, and also vary as a result of changing land uses and water 40 
demands over time.  Historical water quality data in general can represent times when the SWP/CVP 41 
system was operated differently than under the simulated Existing Conditions model run, which 42 
represents operation of the SWP and CVP at the time the Notice of Preparation was issued.  The 43 
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modeled Existing Conditions overlays this operational scheme on a period of varied historical 1 
hydrology.  Therefore, it is not expected that the modeled Existing Conditions will approximate 2 
historical water quality data at a given location or time.   3 

Mass-Balance Method 4 

For constituents assessed quantitatively (See Appendix 8C, Table SA-11) for which concentrations 5 
were not directly estimated by DSM2—boron, bromide, chloride, mercury, methylmercury, nitrate, 6 
selenium—mean monthly flow-fraction output from DSM2 was used in mass-balance calculations 7 
(processed outside of DSM2) to estimate constituent concentrations. The flow-fraction output from 8 
DSM2 is the average percentage of water at each specified Delta location that was constituted by the 9 
five primary source waters (i.e., SAC, SJR, eastside tributaries [EST], BAY, and AGR). These flow-10 
fractions were used together with source water constituent concentrations derived from historical 11 
data to estimate a given constituent concentration at assessment locations according to equation 1: 12 

 
 (1) 13 

In the above equation, fX,i is the mean monthly flow fraction from source X at assessment location i, 14 
CX is the constituent concentration from source X, and Ci is the constituent concentration at 15 
assessment location i. Contribution from the Yolo Bypass was added to contribution from the 16 
Sacramento River to constitute a single source, except in the case of selenium. Source water 17 
concentrations in the above equation are described for each of the constituents assessed via this 18 
method in Section 8.3.1.7, Constituent-Specific Considerations Used in the Assessment. Source water 19 
concentrations may vary seasonally, and this was examined. In some cases, source water 20 
concentrations were varied seasonally based on historical trends.  21 

A key assumption for the mass-balance calculation is that the constituent acts in a conservative 22 
manner throughout the system, as the various source waters mix and flow through the Delta, 23 
although most behave, to some degree, in a nonconservative manner. For constituents where this 24 
assumption does not hold because of decay, uptake, or other losses, this mass-balance method 25 
would be expected to overestimate the actual concentrations at any given Delta location. The mass-26 
balance method for calculating constituent concentrations in the Delta was validated in 2011 and 27 
2012 for chloride and bromide (MWH 2011, DWR 2012).  There was one key difference, however, 28 
between the validation study methodology and the method used in this water quality assessment.  29 
In the validation study, the chloride and bromide concentrations for the Delta source waters 30 
(Sacramento River, San Joaquin River, East Side Streams, and San Francisco Bay/Martinez) were 31 
determined via regression equations relating the chloride or bromide concentration to modeled EC 32 
in the source waters.  Thus, the source water concentration for chloride and bromide varied with 33 
each time step according to the EC at the boundaries.  In this assessment, source water 34 
concentrations were not dependent on EC, but were either static (if review of historical data 35 
indicated little to no seasonality), or varied by month (if review of historical data indicated 36 
seasonality).   37 

Because the bromide and chloride concentrations are relatively constant for the Sacramento River 38 
and East Side Streams, the mass-balance method is believed to be valid for modeling these.  39 
Likewise, although bromide and chloride from the San Joaquin River vary, the variations are small 40 
enough that for the purposes of this comparative study, the method is believed to be valid for San 41 
Joaquin River contributions to constituent concentrations in the Delta.  However, this method does 42 
introduce uncertainty for areas influenced by San Francisco Bay contributions.  This is because it is 43 
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recognized that CBAY in Equation 1 is dependent on flows in the Sacramento and San Joaquin Rivers 1 
as well as Delta exports (i.e., net Delta outflow), which may change due to climate change/sea level 2 
rise, and altered operations of the SWP/CVP system. It is also dependent on the tidal exchange 3 
volume, which may change as a result of restoration associated with CM4. However, beyond 4 
accounting for seasonal trends in the historical data, neither of these factors was taken into account 5 
in determining a constituent concentration for CBAY. Therefore, for cases in which net Delta outflow 6 
increases or decreases relative to what has historically occurred, the constituent concentration used 7 
for CBAY may overestimate or underestimate the concentrations associated with San Francisco Bay 8 
water (as measured at Martinez). Additionally, if restoration component CM4 increases tidal 9 
exchange volume, the value used for CBAY would underestimate concentrations associated with San 10 
Francisco Bay water (as measured at Martinez).  11 

Finally, it must be noted that no formal validation studies have been performed to validate the mass-12 
balance method that was used for boron, mercury, methylmercury, nitrate, or selenium. The 13 
validation studies performed to date on conservative constituents (e.g., EC, chloride, bromide) have 14 
validated the approach for using DSM2 to evaluate changes in mixing of Delta source waters on 15 
water quality constituents.  Although it is known that mercury, methylmercury, and selenium do not 16 
behave conservatively in the Delta, the mass-balance method is believed valid for assessing the 17 
impact of changed source water mixing on concentrations of these species, because the same mixing 18 
mechanisms apply to all dissolved constituents, and altered mixing of Delta source waters is one of 19 
the primary mechanisms by which the Alternatives change water quality in the Delta.  The model 20 
results are not meant to be taken as predictions of future mercury, methylmercury, or selenium 21 
concentrations, since known mechanisms such as sorption, settling, and transformation are not 22 
quantitatively taken into account, but rather to be used to assess water quality differences between 23 
Alternatives and make determinations regarding potential effects to beneficial uses relative to 24 
assessment baselines.. 25 

Regression Method for Chloride and Bromide 26 

For chloride, the quantitative assessment applied relationships between EC and chloride developed 27 
based on historical water quality data to the DSM2 output for EC. This relationship was developed 28 
based on data at Mallard Island, Jersey Island, and Old River at Rock Slough (Contra Costa Water 29 
District 1997). The relationship was: 30 

𝐶𝑙 = 𝑚𝑎𝑥 (
0.15 ∗ 𝐸𝐶 − 12

0.285 ∗ 𝐸𝐶 − 50
) (2) 31 

In the equation above, Cl is the chloride concentration in mg/L, and EC is in µS/cm. 32 

The chloride regression method was developed using data for the west Delta and is thus valid  for 33 
that area (Contra Costa Water District 1997).  The chloride regression method has not been 34 
validated for other areas of the Delta.  However, chloride poses a risk of environmental impacts 35 
under the Alternatives only in the west Delta, where this method is valid.  If the results of this 36 
method indicated that there may be environmental impacts in other areas of the Delta, further 37 
assessment was conducted to determine if the method is valid or if another method is more 38 
appropriate.   39 

For bromide, the same EC to chloride relationship was used, followed by a relationship between 40 
chloride and bromide, to estimate bromide concentrations. The chloride to bromide relationship is 41 
approximately the same in multiple areas in the west Delta, including Old River at Rock Slough 42 
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(Contra Costa Water District 1997), the intakes at Banks Pumping Plant (CALFED 2007a), and 1 
Mallard Island (Appendix 8E Figure 1). The relationship used was: 2 

 𝐵𝑟 = 0.0035 ∗ 𝐶𝑙 (3) 3 

8.3.1.5 Mercury and Selenium Bioaccumulation Assessment 4 

Mercury and selenium are bioaccumulative constituents of concern in Delta waters. They also are 5 
listed as causes of impairment under the Clean Water Act Section 303(d), and a substantial amount 6 
is known about their fate and transport within the Delta or similar systems. Consequently, a specific 7 
analysis approach was developed for these two constituents. 8 

Mercury and selenium concentrations in surface water were estimated at Delta assessment 9 
locations (Figure 8-51) as described previously (Section 8.3.1.3). Linkages between abiotic media 10 
(sediment and surface water, as applicable) and biological tissues (fish muscle, whole-body fish, and 11 
bird eggs) that provide an estimate of the potential bioaccumulation and impacts on ecological and 12 
human receptors were evaluated to determine the linkages with the greatest degree of confidence. 13 
Potential linkages explored included the following. 14 

 Literature-based regression models or bioaccumulation factors. These resources provide a 15 
basis for estimating tissue concentrations for mercury and selenium from concentrations in 16 
surface water or sediment. 17 

 Site-specific linkages. Methods were developed to describe existing relationships between 18 
waterborne concentrations of mercury and selenium at the nearest modeling nodes, existing 19 
sediment (for mercury), and fish tissue concentrations in an attempt to create predictive 20 
relationships for impact analysis and alternatives comparisons. 21 

 Delta methylmercury. The TMDL translation equation for mercury (Central Valley Water 22 
Quality Board 2011b) was used to estimate fish tissue concentrations from waterborne 23 
concentrations. In addition, DSM2 water quality model predictions were investigated separately 24 
for their ability to predict measured fish tissue concentrations at discrete locations. The two 25 
translation models were compared for their predictive ability. 26 

 Delta selenium. U.S. Geological Survey bioaccumulation and trophic transfer factors for uptake 27 
of selenium from water to the lowest trophic level (e.g., suspended particulates or algae) and 28 
from that level to invertebrates and then to fish and bird eggs developed by Presser and Luoma 29 
(2009, 2010) were used initially to estimate uptake from water to fish and to bird eggs. In 30 
calibrating the Delta-wide bioaccumulation model for largemouth bass, the particulate selenium 31 
concentration initially was estimated using a default Kd of 1,000 (Kd = particulate/water ratio; 32 
Presser and Luoma 2010). Because this first step in selenium bioaccumulation typically is much 33 
more variable than other steps in the bioaccumulation model, the Kd was then adjusted to 34 
calibrate the model so that the modeled concentrations for fish approximated the measured 35 
concentrations in bass for normal and wet years (2000 and 2005) and for dry years (2007), as 36 
described in Appendix 8M, Section 8M.4. Initial modeling for fish was based on a model 37 
calibrated for largemouth bass as the representative species because of the available data for 38 
bass across the Delta. However, because there would be more bioaccumulation of selenium by 39 
species such as sturgeon that feed in part on clams that are known to bioaccumulate selenium 40 
readily in Suisun Bay, additional modeling was conducted for sturgeon in the western Delta. 41 
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Adverse effects on ecological and human receptors were quantified through comparisons of 1 
measured and modeled surface water, and tissue (fish [fillets for mercury; whole body and fillets for 2 
selenium] and bird eggs [selenium only]) data to established benchmarks, including the following. 3 

 Water quality objectives, criteria, and drinking water standards for mercury, methylmercury, 4 
and selenium. 5 

 Literature-derived effect levels for mercury, methylmercury, and selenium in fish fillets for 6 
species most representative of the Delta. 7 

 Literature-derived effect levels for selenium in whole-body fish for species most representative 8 
of the Delta. 9 

 Literature-derived effect levels for selenium in eggs of bird species most representative of the 10 
Delta. 11 

 State of California Office of Environmental Health Hazard Assessment’s fish contaminant goals 12 
and advisory tissue levels for mercury, methylmercury, and selenium. 13 

The alternatives were evaluated with regard to potential adverse impacts on ecological and human 14 
receptors through a weight-of-evidence approach. The Existing Conditions and each alternative 15 
were evaluated for their potential to cause exceedances of water quality or tissue benchmarks and 16 
for qualitative differences in the spatial extent of those exceedances. Exceedances of tissue 17 
benchmarks were determined by evaluating exceedance quotients, which are ratios of the modeled 18 
fish or bird egg tissue concentrations divided by the tissue benchmark (e.g., Level of Concern, 19 
Toxicity Level, or Advisory Tissue Level) in similar units. Values over 1.0 indicate modeled tissue 20 
concentrations exceed the lowest threshold (e.g., Level of Concern for selenium in whole-body fish 21 
or in bird eggs) or potentially toxic levels of bioaccumulation (if there is exceedance of the higher 22 
Toxicity Level benchmark). The water and tissue concentrations associated with modeled 23 
alternatives were compared to modeled Existing Conditions and the No Action Alternative. In 24 
addition, spatial changes in the extent of marshlands associated with each alternative (i.e., CM4–25 
CM10) were evaluated qualitatively for their potential to enhance mercury or selenium 26 
bioavailability and risk. 27 

8.3.1.7 Constituent-Specific Considerations Used in the Assessment 28 

Bromide 29 

Bromide concentrations at a particular location and time in the Delta are determined primarily by 30 
the sources of water to that location, at a given time. Hence, long-term average concentrations at a 31 
particular Delta location are determined primarily by the long-term average sources of water to that 32 
location, and the long-term average concentration of bromide in each of the major source waters to 33 
the location. The major source waters to any given Delta location are: (1) Sacramento River, (2) San 34 
Joaquin River, (3) Bay water, (4) eastside tributaries, and (5) agricultural return water. 35 

Bromide is not routinely monitored in surface water samples collected north of the Delta, primarily 36 
due to the low concentration of bromide in this region. Data available for the American River 37 
suggests that bromide concentrations are <10 µg/L. Table 8-43 provides a summary of bromide 38 
concentrations in the primary source waters of the Delta, as well as information on the source of the 39 
data and summary statistics. Due to the quality and quantity of data available, as well as the 40 
conservative nature of the constituent, a quantitative assessment utilizing a mass-balance approach 41 
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was employed in the assessment of alternatives. Additionally, results of a second modeling approach 1 
utilizing EC to chloride and chloride to bromide relationships were used to supplement the results of 2 
the mass-balance approach (see Section 8.3.1.3). Because bromide is a precursor to the formation of 3 
DBPs which represent a long-term risk to human health, and because the existing source water 4 
quality goal is based on a running annual average, the quantitative assessment focuses on the degree 5 
to which an alternative may result in change in long-term average bromide concentrations at 6 
various locations throughout the affected environment. For municipal intakes located in the Delta 7 
interior, assessment locations at Contra Costa Pumping Plant No.1 and Rock Slough are taken as 8 
representative of Contra Costa’s intakes at Rock Slough, Old River and Victoria Canal, and the 9 
assessment location at Buckley Cove is taken as representative of the City of Stockton’s intake on the 10 
San Joaquin River. Municipal intakes at Mallard Slough, City of Antioch, and the North Bay Aqueduct 11 
are represented by their respective assessment locations. For the purposes of this assessment, 12 
bromide concentrations for water transported into the SWP/CVP Export Service Areas are assessed 13 
based on concentrations at the primary SWP and CVP Delta export locations (i.e., Banks and Jones 14 
pumping plants). 15 

As demonstrated in Table 8-43, achieving the CALFED goal of 50 µg/L bromide at drinking water 16 
intakes is severely challenged by the bromide concentrations in two main source waters to the 17 
Delta, the San Joaquin River and San Francisco Bay (seawater), where long-term average 18 
concentrations exceed this goal many fold. In establishing its source water goal for bromide, 19 
CALFED assumed more stringent DBP criteria for treated drinking water than are currently in place. 20 
Source water with bromide between 100 µg/L and 300 µg/L is believed sufficient to meet currently 21 
established drinking water criteria for DBPs, depending on the amount of Giardia inactivation 22 
required (California Urban Water Agencies 1998, ES2). This assessment of alternatives evaluates 23 
how each alternative would affect the frequency with which predicted future bromide 24 
concentrations would exceed 50 µg/L (based directly on the CALFED goal) and 100 µg/L (based on 25 
the lower limit of the range considered sufficient for meeting currently established drinking water 26 
criteria) on a long-term average basis at the assessment locations. Because, in many cases, the 27 
existing condition is one already exceeding 50 µg/L, the frequency with which bromide would 28 
exceed 100 µg/L became a key focus of the assessment, as well as the change in long-term average 29 
bromide concentration.   30 

As described in Section 8.3.1.3, there are uncertainties present in the two modeling approaches used 31 
to estimate bromide concentrations that would occur under the alternative.  Regardless of whether 32 
the modeling may have overestimated or underestimated bromide concentrations that would occur 33 
under the alternatives, the modeling results allow for making determinations of whether 34 
concentrations would increase under a particular alternative, by comparing the modeled 35 
concentrations under the alternative to concentrations modeled for Existing Conditions and the No 36 
Action Alternative.  Evaluating the magnitude and frequency of the modeled bromide increases, 37 
coupled with the comparison to water quality thresholds, allowed for making the NEPA/CEQA 38 
impact determinations.  Thus, for bromide, the magnitude of change in long-term average bromide 39 
concentrations in addition to the comparison of exceedance of the 100 µg/L threshold served as the 40 
basis for the impact calls in the EIR/EIS. Because 100 µg/L is at the low end of the range of 41 
concentrations considered sufficient to meet current drinking water criteria for DBPs, the 42 
assessment is conservative relative to potential impacts on drinking water treatment facilities. 43 

The modeling relies on several assumptions that could have large impacts on the predicted level of 44 
seawater intrusion.  The two most major assumptions are the assumed level of sea level rise, and the 45 
assumed restoration area footprints used in the modeling.  Changes in either of these assumptions 46 
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would likely impact predicted bromide concentrations at Barker Slough.  Additionally, DSM2 is 1 
known to not account well for local diversions and returns in the Barker Slough area, and the 2 
assumed modeled pumping schedule for the Barker Slough Pumping Plant may not accurately 3 
reflect actual operations, both of which can affect the hydrodynamics of Barker Slough.  It is 4 
unknown whether these latter assumptions would play a major role in determining bromide 5 
concentrations in Barker slough under the alternatives. 6 
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Table 8-43. Source Water Concentrations for Dissolved Bromide (µg/L) 1 

Source Water Sacramento River 
San Joaquin 
River 

San Francisco 
Baya 

Eastside 
Tributaries 

Agriculture 
in the Delta 

Mean (µg/L) 15 251 13,149–32,951 16 456 

Minimum (µg/L) 1 20 28–17,465 14 20 

Maximum (µg/L) 100 650 33,985–44,100 17 2,720 

75th Percentile 
(µg/L) 

20 345 22,313–38,500 N/A 580 

99th Percentile 
(µg/L) 

44 565 22,313–38,500 N/A 1,850 

Data Source DWR DWR BDAT BDAT DWR 

Station(s) Sac River at 
Greene’s Landing, 
Sac River at Hood 

SJR at 
Vernalis 

b Mokelumne 
River at Sacto 
Road  

c 

Date Range 1990–2009 1990–2009 1980–2007 1990–1990 1990–2001 

ND Replaced with 
RL 

Yes No No No No 

Data Omitted None None None None Yes d 

No. of Data Points 560 547 26–27 2 991 

Notes: 
a Values reported as range of monthly values (minimum monthly–maximum monthly). Trends in 

monthly average bromide at Martinez suggested a seasonality to concentration. Due to the appearance 
of seasonality in monthly average concentration at this location, average monthly concentration was 
used. Actual monthly values for the dataset are provided in Appendix 8E, Bromide Table 1. 

b Measured bromide data at Martinez was not available for this analysis. Bromide data at Martinez was 
estimated from the regressed relationship of bromide to chloride at Mallard Island (Appendix 8E, 
Bromide Figure 1). The empirical relationship of bromide to chloride obtained at Mallard Island was 
similar to that of ocean water (Morris and Riley 1966), or 0.0035 parts bromide to 1 part chloride. 
Bromide data at Martinez used in this analysis therefore represents measured Martinez chloride 
multiplied by a factor of 0.0035. 

c Values calculated from all agriculture drain data pooled together. All bromide data from agricultural 
drains contained in the DWR Water Data Library were placed into a single database. Due to the uneven 
distribution of agricultural drains in the Delta, geographical trends in agricultural drain water quality 
were evaluated by categorizing the data based on their associated location in the Delta. Categories 
included western, southern, northern, eastern, and central Delta, following the geographical 
delineations of the State Water Resources Control Board. With data pooled and categorized by region, 
average concentration by region were compared. Average bromide varied by less than a factor of 3, 
with highest concentration in the southern Delta and lowest in the central Delta. No bromide data was 
available for the northern Delta. Due to the apparent low regional variability, values were obtained by 
pooling all data together and obtaining summary statistics from this pooled database. 

d Data for the Byron Tract #2 and Byron Tract #3 agricultural drains were omitted from the database 
due to their reported values being substantially outside the distribution of all other values. These 
values were: 65,000 µg/L and 46,800 µg/L. In total, 2 data points were omitted and 991 were retained. 

 2 
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Chloride 1 

As an inorganic anion, chloride is generally conservative in the aquatic environment and its fate and 2 
transport characteristics are similar to other salinity constituents. Consequently, chloride 3 
concentrations at any location in the Delta primarily reflect the mass balance of the flow and 4 
concentrations of the major water sources. Therefore, a quantitative mass-balance approach using 5 
the source water flow fractions from the DSM2 model output and source water concentrations was 6 
used to estimate chloride concentration changes that would occur as a result of implementation of 7 
changed water conveyance features under CM1 for the alternatives. 8 

In addition, the implementation CM4 would restore substantial areas of tidal habitat that would 9 
increase the magnitude of daily tidal water exchange at the restoration areas, and could alter other 10 
hydrodynamic conditions in adjacent Delta channels. San Francisco Bay water is a major source of 11 
chloride, thus, the increased tidal exchange resulting from tidal habitat restoration may increase 12 
chloride concentrations in the portion of the Bay water that enters the western Delta. The DSM2 13 
modeling included assumptions regarding possible locations of tidal habitat restoration areas, and 14 
how restoration would affect Delta hydrodynamic conditions and source water flow fractions. 15 
However, the magnitude of increased chloride concentrations in Bay source water in the western 16 
Delta as a result of increased tidal exchange is uncertain. Consequently, the potential effects of tidal 17 
restoration on chloride concentrations in the Bay source water was assessed qualitatively based on 18 
predicted changes in the Bay source water fraction. The effects of other conservation measures (i.e., 19 
CM2, CM3, and CM5–CM21) which do not substantially affect flows or Delta hydrodynamic 20 
conditions also were assessed qualitatively. 21 

Applicable chloride objectives for the affected environment utilized in this assessment are 22 
summarized in Table 8-44. The mass-balance modeling results were used to compare predicted 23 
changes in assessment variables (e.g., exceedances of objectives/criteria, amount of water quality 24 
degradation relative to chloride) based on averaging periods appropriate for each relevant 25 
beneficial use. Results of a second modeling approach utilizing relationships between EC and 26 
chloride were used to supplement those results (see Section 8.3.1.3).The assessment of effects 27 
relative to designated beneficial uses and associated water quality objectives/criteria was based on 28 
changes in long-term average concentrations modeled for all water year types for the 16-year 29 
(1976–1991) hydrologic period of record and for the drought years only (i.e., 1987–1991). 30 
Compliance for some applicable objectives/criteria are based on short-term averaging period 31 
concentrations; e.g., daily data for Bay-Delta WQCP objectives for municipal and industrial water 32 
supply for specific locations in the Delta (e.g., daily data). The available monitoring data for source 33 
water chloride concentrations are not adequate to characterize daily variability, and the channel 34 
flows modeled in CALSIM, which provides the hydrologic input to the DSM2 model, are on a monthly 35 
time-step. Therefore, the mass-balance approach can only be used for monthly average assessment, 36 
and thus for the chloride assessment cannot be used to evaluate exceedances of the 150 mg/L 37 
objective, and can only evaluate exceedances of the 250 mg/L objective on a monthly average basis 38 
instead of a daily average basis. Consequently, the assessment of potential effects of alternatives 39 
relative to the 150 mg/L objective was based only on daily chloride data obtained via the EC to 40 
chloride relationships and DSM2 EC output (as described in Section 8.3.1.3).Relative to the 250 41 
mg/L objective, assessment was based on both monthly average concentrations from the mass-42 
balance approach and daily average concentrations from the EC to chloride relationship approach. 43 

 44 
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Table 8-44. Applicable Federal Criteria, State Objectives, and Other Relevant Effects Thresholds for Chloride (mg/L unless specified) 1 

Location Bay-Delta WQCP 
Region 5 
Basin Plan 

Region 2 
Basin Plan 

Drinking 
Water MCL 

U.S. EPA 
Recommended 
Criteria 

All Receiving Waters Other Than the Delta - - 250 a, b 
500 a, c 
600 a, d 

142/355 e 

250 a, b 

500 a, c 
600 a, d 

250 b 
500 c 
600 d 

230/860 f 

Delta-Specific      

Contra Costa Canal @ Pumping Plant No. 1 or San 
Joaquin River @ Antioch Water Works Intake 

Year Type Objective g - - - - - - - - 

W <150–240 days/calendar year (66%)     

AN <150–190 days/calendar year (52%)     

BN <150–175 days/calendar year (48%)     

D <150–165 days/calendar year (45%)     

C <150–155 days/calendar year (42%)     

Contra Costa Canal @ Pumping Plant #1, West Canal 
@ Mouth of Clifton Court Forebay, Jones Pumping 
Plant, Barker Slough @ North Bay Aqueduct, and 
Cache Slough @ the City of Vallejo Intake 

250 (Oct.–Sep.) h - - - - - - - - 

Notes: A = Annual, etc. 
a State secondary maximum contaminant level (MCL) incorporated by reference in the Basin Plan. No fixed consumer acceptance contaminant level has been 

established. Municipal water systems must monitor for compliance based on a running average of four quarterly values. The Region 5 Basin Plan incorporates the 
MCLs by reference, but do not specify an averaging period for assessment of compliance. 

b Recommended Contaminant Level for the state secondary MCL. Constituent concentrations lower than the recommended contaminant level are desirable for a 
higher degree of consumer acceptance. 

c Upper Contaminant Level for the state secondary MCL. Constituent concentrations ranging to the upper contaminant level are acceptable if it is neither reasonable 
nor feasible to provide more suitable waters. 

d Short Term Contaminant Level for the state secondary MCL. Constituent concentrations ranging to the short term contaminant level are acceptable only for existing 
community water systems on a temporary basis pending construction of treatment facilities or development of acceptable new water sources. 

e Objectives for agricultural water supply identified in Basin Plan as a “threshold value/limit value”; no averaging period is defined for assessment of compliance. 
f U.S. EPA National Recommended Water Quality Criteria specified as Criterion Continuous Concentration (CCC)/Criteria Maximum Concentration (CMC). 
g Municipal and industrial water supply beneficial use objective, specified as a maximum mean daily value for at least the number of days shown during the calendar 

year. Must be provided in intervals of not less than two weeks duration (percentage of calendar year shown in parentheses). 
h Municipal and industrial water supply beneficial use objective, specified as a maximum mean daily value to be applied year-round for all water year types. 

 2 
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Understanding the uncertainties and limitations in the modeling and assessment approach is 1 
important for interpreting the results and effects analysis, including assessment of compliance with 2 
water quality objectives. Please refer to Section 8.3.1.1, Models Used and Their Linkages, and Section 3 
8.3.1.3, Plan Area, for a description of these limitations.  In light of these limitations, the assessment 4 
of compliance is conducted in terms of assessing the overall direction and degree to which Delta 5 
chloride would be affected relative to a baseline, and discussion of compliance does not imply that 6 
the alternative would literally cause Delta chloride to be out of compliance a certain period of time. 7 
In other words, the model results are used in a comparative mode, not a predictive mode. 8 

The U.S. EPA has also published recommended national aquatic life criteria for chloride (Table 8-9 
44). This recommended chloride criterion is not used in the assessment of Delta effects for several 10 
reasons. Firstly, the U.S. EPA recommended chloride criterion is only applicable to freshwater, and 11 
its appropriate application in a dynamic estuary such as the Delta is uncertain. Secondly, the 12 
national recommended criterion is currently being revised by U.S. EPA. New toxicity studies have 13 
resulted in a different understanding of species sensitivities in freshwater, and have revealed a 14 
hardness and sulfate dependence (i.e., similar to that of trace metals) that was not taken into 15 
consideration in the drafting of the most current criterion. Thirdly, with regard to aquatic life 16 
beneficial uses in the Delta, the State has taken the approach of regulating salinity through the 17 
establishment of EC objectives. Chloride is a major component of salinity, as measured by EC. Effects 18 
on compliance with EC-related aquatic life objectives is addressed for each project alternative 19 
relative to model predicted changes in Delta EC. In addition, salinity-based project alternative effects 20 
to covered and uncovered fish species, invasive benthic invertebrates, invasive aquatic vegetation, 21 
and blue-green algae are addressed in Chapter 11, Fish and Aquatic Resources. 22 

Table 8-45 provides a summary of chloride concentrations in the primary source waters of the Delta 23 
used for the mass-balance approach, as well as information on the source of the data and summary 24 
statistics. The long-term average source water concentrations were used for most locations in the 25 
mass-balance assessment; however, due to the presence of a distinct seasonal pattern in the chloride 26 
concentrations of the San Francisco Bay source water at the interface with the Delta in relation to 27 
seasonal Delta outflow pattern, monthly average concentrations were used for this location. 28 
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Table 8-45. Historical Chloride (Dissolved) Concentrations in the Five Delta Source Waters 1 

Source Water Sacramento River 
San Joaquin 
River 

San Francisco 
Bay a 

East Side 
Tributaries 

Delta Agriculture 
Return Waters b 

Mean (mg/L) 6.38 81.4 3,757–9,414 2.36 136 

Minimum (mg/L) 1.00 1.00 8–4,990 0.30 3.0 

Maximum (mg/L) 33.0 221 9,710–12,600 8.60 830 

75th Percentile (mg/L) 8.00 111 6,375–11,000 3.05 175 

99th Percentile (mg/L) 12.3 186 9,643–1,2574 5.79 636 

Data Source DWR, BDAT DWR, BDAT BDAT USGS DWR 

Station(s) Sac River at 
Greene’s Landing, 
Sac River at Hood 

SJR at 
Vernalis 

Suisun Bay at 
Bulls Head 
near Martinez 

Mokelumne 
River, Cosumnes 
River 

b 

Date Range 1980–2009 1980–2009 1980–2007 1952–1994 1987–2001 

ND Replaced with RL No No No No No 

Data Omitted None None None Single <0.1 value 
from each data 
set, 0 values from 
Cosumnes River 

None 

No. of Data Points 867 844 26–27 391 1,543 

Notes: 
a Values reported as range of monthly values (minimum monthly–maximum monthly). Review of available 

sample data for the Martinez location suggests that there is a generally seasonal trend in monthly average 
chloride concentration. 

 Chloride concentrations used to represent San Francisco Bay water in the mass-balance assessment were 
determined on a monthly average basis. Refer to Appendix 8G, Table Cl-61 for additional information and 
tabulation of the calculated monthly average chloride concentrations for the Bay source water. 

b Values calculated from all agriculture drain data pooled together. All chloride data from agricultural drains 
contained in the DWR Water Data Library were placed into a single database. 

 2 

Seasonal or long-term changes in chloride concentrations at western Delta locations would be 3 
associated with changes in the location of the tidal mixing zone and interface of the elevated Bay salt 4 
water and freshwater Delta outflow. Changes in the salt water/freshwater interface may result in 5 
shifts of the acceptability of a location between freshwater- and salinity-tolerant aquatic fish, 6 
aquatic vegetation, and other aquatic organisms. The significance of these potential effects relative 7 
to applicable freshwater and estuarine water quality objectives is not assessed in the chloride 8 
assessment. Rather, the reader is referred to Chapter 11, Fish and Aquatic Resources, for the detailed 9 
assessment of changes in the location of the tidal mixing zone (e.g., as measured by the location of 10 
X2) and for its impact(s) to aquatic life beneficial uses. 11 

Dissolved Oxygen 12 

DO levels in the reservoirs and rivers upstream of the Delta are primarily affected by water 13 
temperature, flow velocity, turbulence, amounts of oxygen demanding substances present (e.g., 14 
ammonia, organics), and rates of photosynthesis (which is influenced by nutrient levels), 15 
respiration, and decomposition. Water temperature and salinity affect the maximum DO saturation 16 
level (i.e., the highest amount of oxygen the water can dissolve). Flow velocity affects the turbulence 17 
and re-aeration of the water (i.e., the rate at which oxygen from the atmosphere can be dissolved in 18 
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water). High nutrient content can support aquatic plant and algae growth, which in turn generates 1 
oxygen through photosynthesis and consumes oxygen through respiration and decomposition. 2 

Effects of the alternatives on temperature in the Delta relative to the No Action alternative were not 3 
considered in the DO assessment. This is because, as stated in the USFWS (2008b:194) OCAP BiOp: 4 

The [state and federal] water projects have little if any ability to affect water temperatures in the 5 
Estuary (Kimmerer 2004). Estuarine and Delta water temperatures are driven by air temperature. 6 
Water temperatures at Freeport can be cooled up to about 3°C by high Sacramento River flows, but 7 
only by very high river flows that cannot be sustained by the projects. Note also that the cooling 8 
effect of the Sacramento River is not visible in data from the west Delta at Antioch (Kimmerer 2004) 9 
so the area of influence is limited. 10 

Since Delta water temperatures are driven by air temperature, climate change (as included in the No 11 
Action Alternative and all action alternatives) that increases air temperatures relative to existing 12 
conditions would be expected to increase water temperatures in the Delta as well. Effects of climate 13 
change on air and Delta water temperatures are discussed in Appendix 29C.In general, waters of the 14 
Delta would be expected to warm less than 5 degrees F, which translates into a < 0.5 mg/L decrease 15 
in DO. 16 

The dissolved oxygen assessments were conducted in a qualitative manner based on anticipated 17 
changes in these factors. 18 

Additionally, concerns have been raised that the project may increase flows on the San Joaquin River 19 
at Stockton, causing the location of the minimum DO point to shift downstream (see Section 8.1.3.6, 20 
Dissolved Oxygen, for a discussion of the existing DO impairment in the Stockton Deep Water Ship 21 
Channel).  To assess this possibility, flows in San Joaquin River at Stockton were evaluated. 22 

Electrical Conductivity 23 

EC and TDS values tend to be highly correlated, because the majority of chemicals that contribute to 24 
TDS are charged particles that impart conductance of water. Because EC measurement is easily 25 
conducted with a portable meter, as compared to the requirement for physical sample collection and 26 
laboratory gravimetric analysis for TDS, the majority of water quality regulatory criteria/objectives 27 
are established for EC. Moreover, where regulatory objectives for TDS exist, they co-occur with the 28 
equivalent EC value (i.e., there are no independent TDS-only regulatory criteria/objectives or 29 
guidance values). EC also is the parameter modeled to represent salinity in DSM2. Therefore, this 30 
impact assessment for “salinity” as indicated by EC and TDS is based on EC values only and TDS is 31 
not addressed separately. 32 

Applicable EC objectives for the affected environment utilized in this assessment are summarized in 33 
Table 8-46. 34 

The assessment of effects on EC in the reservoirs and rivers upstream of the Delta was qualitative, 35 
and evaluates changes in EC based on anticipated changes in EC-contributing sources in the 36 
watersheds under the various BDCP alternatives assessed. 37 

The assessment of hydrodynamic effects of the BDCP alternatives’ CM1, CM2, and CM4 on EC in the 38 
Plan Area relied on DSM2 output. Because implementation CM4 would restore substantial areas of 39 
tidal habitat that would increase the magnitude of daily tidal water exchange at the restoration 40 
areas, and could alter other hydrodynamic conditions in adjacent Delta channels, the DSM2 41 
modeling included assumptions regarding possible locations of tidal habitat restoration areas, and 42 
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how restoration would affect Delta hydrodynamic conditions and source water flow fractions. The 1 
effects of other conservation measures (i.e., CM3 and CM5–CM21) which do not substantially affect 2 
Delta hydrodynamic conditions were assessed qualitatively. 3 

DSM2 directly models Delta EC levels on a 15-minute interval. DSM2 output for EC was post-4 
processed to compare results to the Bay-Delta WQCP objectives at the following locations. 5 

 Western Delta: Sacramento River at Emmaton and San Joaquin River at Jersey Point 6 

 Interior Delta: South Fork Mokelumne River at Terminous, San Joaquin River at San Andreas 7 
Landing, and San Joaquin River at Prisoners Point 8 

 Southern Delta: San Joaquin River at Vernalis, San Joaquin River at Brandt Bridge, Old River near 9 
Middle River, and Old River at Tracy Road Bridge 10 

For the assessment of Alternatives 1–3 and 5–9, the Sacramento River at Emmaton compliance 11 
location is relocated to Threemile Slough near the Sacramento River. For comparing effects of the 12 
alternatives on EC in this portion of the Delta, two comparisons were made: 13 

 changes in EC in the Sacramento River at Emmaton under the alternatives are compared to EC at 14 
Emmaton under Existing Conditions and the No Action Alternative, and 15 

 changes in EC in Threemile Slough under the alternatives are compared to EC at Emmaton under 16 
Existing Conditions and the No Action Alternative.,  17 

Alternative 4 does not include a change in compliance point from Emmaton to Threemile Slough.  18 
However, modeling was originally performed for Alternative 4 assuming the compliance point did 19 
shift from Emmaton to Threemile Slough.  To understand the impact of maintaining the compliance 20 
point at Emmaton under Alternative 4, sensitivity analysis model runs were performed.  These are 21 
discussed in the assessment of Alternative 4 to contextualize Alternative 4 results.   22 

The western and interior Delta EC objectives are expressed as a 14-day running average, and the 23 
southern Delta EC objectives are expressed as a 30-day running average. Compliance with these EC 24 
objectives was assessed by calculating 14-day and 30-day running averages of the 15-minute DSM2 25 
EC results and tallying the number of days out of compliance with the applicable objective. The Bay-26 
Delta WQCP considers all days in an averaging period out of compliance, if the objective is exceeded 27 
on the last day of the averaging period. Because this could overestimate the general change in EC at 28 
compliance locations, the number of days the running average EC objective was exceeded was also 29 
assessed to identify general trends in EC changes under the alternatives assessed. 30 

Some of the EC objectives are dependent on water year type.  It must be noted that 3 of the 16 water 31 
years in the simulation change in the late long term, as compared to Existing Conditions, as a result 32 
of climate change. For each year of the DSM2 simulation for each scenario, the water year type that 33 
was used to define the objective was the water year type for the time step of interest.  Thus, for the 34 
late long term scenarios, compliance was based on the objective defined according to the late long 35 
term water year types, and for Existing Conditions compliance was based on the objective defined 36 
according to the Existing Conditions water year types.   37 
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Table 8-46. Applicable State Objectives and Other Relevant Effects Thresholds for Electrical Conductivity (µmhos/cm[at 25°C] unless specified) 1 

Location Bay-Delta WQCP 
Region 5 Basin 
Plan 

Region 2 Basin 
Plan 

Drinking Water 
MCL 

All Receiving Waters 
Other than the Delta 

- - 900 a, b 
1,600 a, c 
2,200 a, d 

200-3,000 e 

900 f 
900 a, b 
1,600 a, c 
2,200 a, d 

Delta-Specific Year Type Objective g for Agricultural Beneficial Uses    

Western Delta– 

Sacramento River @ 
Emmaton 

W 450 (Apr. 1–Aug. 15) - - - - - - 

AN 450 (Apr. 1–Jun. 30); 630 (Jul. 1–Aug 15)    

BN 450 (Apr. 1–Jun. 19); 1,140 (Jun. 20–Aug 15)    

D 450 (Apr. 1–Jun. 14); 1,670 (Jun. 15–Aug 15)    

C 2,780 (Apr. 1–Aug. 15)    

Western Delta– 

SJR @ Jersey Point 

W 450 (Apr. 1–Aug. 15) - - - - - - 

AN 450 (Apr. 1–Aug. 15)    

BN 450 (Apr. 1–Jun. 19); 740 (Jun. 20–Aug 15)    

D 450 (Apr. 1–Jun. 14); 1,350 (Jun. 15–Aug 15)    

C 2,200 (Apr. 1–Aug. 15)    

Interior Delta– 

S.F. Mokelumne @ 
Terminous 

W 450 (Apr. 1–Aug. 15) - - - - - - 

AN 450 (Apr. 1–Aug. 15)    

BN 450 (Apr. 1–Aug. 15)    

D 450 (Apr. 1–Aug. 15)    

C 540 (Apr. 1–Aug. 15)    

Interior Delta– 

SJR @ San Andreas 
Landing 

W 450 (Apr. 1–Aug. 15) - - - - - - 

AN 450 (Apr. 1–Aug. 15)    

BN 450 (Apr. 1–Aug. 15)    

D 450 (Apr. 1–Jun. 24); 580 (Jun. 25–Aug 15)    

C 870 (Apr. 1–Aug. 15)    
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Location Bay-Delta WQCP 
Region 5 Basin 
Plan 

Region 2 Basin 
Plan 

Drinking Water 
MCL 

Southern Delta Objective for Agricultural Beneficial Uses - - - - -  

700 (Apr. 1–Aug. 31)    

1,000 (Sep. 1–Mar. 31) h    

Export Area Objective for Agricultural Beneficial Uses - - - - - - 

1,000 (Oct. 1–Sep. 30) i    

SJR at and between 
Prisoners Point and 
Jersey Point 

Objective for Fish and Wildlife Beneficial Uses - - - - - - 

440 (Apr. 1–May 31) j    

Eastern Suisun Marsh 
(Sacramento @ 
Collinsville; Montezuma 
Slough @ National Steel; 
Montezuma Slough near 
Beldon Landing) 

Month Objective k for Fish and Wildlife Beneficial Uses - - - - - - 

Oct 19,000    

Nov–Dec 15,500    

Jan 12,500    

Feb–Mar 8,000    

Apr–May 11,000    

Western Suisun Marsh 
(Cadbourne Slough @ 
Sunrise Duck Club, 
Suisun Slough [300 ft 
south of Volanti Slough], 
Cordelia Slough at Ibis 
Club, Goodyear Slough 
at Morrow Is. 
Clubhouse, and water 
supply intakes for water 
fowl management areas 
on Van Sickle and 
Chipps Is.) 

Month Objective l Month Objective m for Fish 
and Wildlife 
Beneficial Uses 

- - - - - - 

Oct 19,000 Oct 19,000    

Nov 16,500 Nov 16,500    

Dec 15,500 Dec–Mar 15,600    

Jan 12,500 Apr 14,000    

Feb–Mar 8,000 May 12,500    

Apr–May 11,000      

  1 
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Notes for Table 8-46 1 

Notes: 
a State secondary maximum contaminant level (MCL). No fixed consumer acceptance contaminant level has been established. Municipal water systems 

must monitor for compliance based on a running average of four quarterly values. The Region 5 Basin Plan incorporates the MCLs by reference, but do 
not specify an averaging period for assessment of compliance. 

b Recommended Contaminant Level. Constituent concentrations lower than the recommended contaminant level are desirable for a higher degree of 
consumer acceptance. 

c Upper Contaminant Level. Constituent concentrations ranging to the upper contaminant level are acceptable if it is neither reasonable nor feasible to 
provide more suitable waters. 

d Short Term Contaminant Level. Constituent concentrations ranging to the short term contaminant level are acceptable only for existing community 
water systems on a temporary basis pending construction of treatment facilities or development of acceptable new water sources. 

e Objectives for agricultural water supply specified as a “limit” consisting of a range of concentrations and no averaging period is defined for assessment 
of compliance. 

f Objective for municipal supply. 
g Agricultural objective is a 14-day running average of mean daily EC. 
h Agricultural objective is a maximum 30-day running average of mean daily EC. Objectives applicable to all southern Delta channels and specified 

compliance stations (i.e., San Joaquin River @ Airport Way Bridge-Vernalis, San Joaquin River @ Brandt Bridge, Old River near Middle River, and Old 
River @ Tracy Road Bridge). 

i Agricultural objective is a maximum monthly average of mean daily EC. Compliance stations are West Canal @ Mouth of Clifton Court Forebay and 
Delta-Mendota Canal at Tracy Pumping Plant. 

j Fish and wildlife objective is a maximum 14-day running average of mean daily EC. 
k Fish and wildlife objectives for Sacramento @ Collinsville, Montezuma Slough @ National Steel, and Montezuma Slough near Beldon Landing. 

Compliance based on maximum monthly average of both daily high tide EC values, or demonstrate that equivalent of better protection will be provided 
at the location. Applies in all water year types except during deficiency period. 

l Fish and wildlife objectives for Cadbourne Slough @ Sunrise Duck Club, Suisun Slough (300 ft south of Volanti Slough), Cordelia Slough at Ibis Club, 
Goodyear Slough at Morrow Is. Clubhouse, and water supply intakes for water fowl management areas on Van Sickle and Chipps Is. Compliance based 
on maximum monthly average of both daily high tide EC values, or demonstrate that equivalent of better protection will be provided at the location. 
Applies in all water year types except during deficiency period. 

m A deficiency period is: (1) the second consecutive dry water year following a critical year; (2) a dry water year following a year in which the Sacramento 
River Index (described in footnote e) was less than 11.35; or (3) a critical water year following a dry or critical water year. The determination of a 
deficiency period is made using the prior year’s final Water Year Type determination and a forecast of the current year’s Water Year Type; and remains 
in effect until a subsequent water year is other than a Dry or Critical water year as announced on May 31 by DWR and U.S. Bureau of Reclamation 
(Reclamation) as the final water year determination. 

 2 
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The effects on EC in SWP/CVP Export Service Areas also relied on DSM2 output. For assessment of 1 
alternatives involving conveyance of north Delta water to the Banks and Jones pumping plants, 2 
DSM2 results for the south Delta pumping plant locations were blended, or mass-balanced, with 3 
modeled north Delta diversions to provide an estimate of the EC of the water conveyed by these 4 
pumping plants to the SWP/CVP Export Service Areas south of the Delta. The resulting blended 5 
monthly mean EC levels were compared to the Bay-Delta WQCP objectives for the export areas, 6 
which are the objectives for protection of the agricultural beneficial uses in the south Delta 7 
SWP/CVP Export Service Areas. 8 

Assessment of Suisun Marsh EC was conducted qualitatively, utilizing average EC for the entire 9 
period modeled (1976–1991) to determine the overall change and degree to which EC could be 10 
affected by the alternatives. The Suisun Marsh locations utilized in the analysis correspond to the EC 11 
compliance locations in the Bay-Delta WQCP: Sacramento River at Collinsville, Montezuma Slough at 12 
National Steel, Montezuma Slough near Beldon Landing, Chadbourne Slough at Sunrise Duck Club, 13 
and Suisun Slough 300 feet south of Volanti Slough. These locations represent a geographic range 14 
from which to assess changes. 15 

The assessment of Bay-Delta WQCP EC objectives showed exceedances of these objectives at several 16 
locations under Existing Conditions, No Action, and BDCP Alternatives.  Understanding the 17 
uncertainties and limitations in the modeling and assessment approach is important for interpreting 18 
the results and effects analysis, including assessment of compliance with water quality objectives. 19 
Please refer to Section 8.3.1.1, Models Used and Their Linkages, and Section 8.3.1.3, Plan Area, for a 20 
description of these limitations.  In light of these limitations, the assessment of compliance is 21 
conducted in terms of assessing the overall direction and degree to which Delta EC would be 22 
affected relative to a baseline, and discussion of compliance does not imply that the alternative 23 
would literally cause Delta EC to be out of compliance a certain period of time. In other words, the 24 
model results are used in a comparative mode, not a predictive mode.   25 

Furthermore, there are several factors related to the modeling approach that may result in modeling 26 
artifacts that show objective exceedance, when in reality no such exceedance would occur.  27 
Sensitivity analyses and further other analyses were performed to evaluate whether exceedances 28 
were indeed modeling artifacts or were potential project related impacts that may actually occur.  29 
The sensitivity analysis modeling runs were limited to the Existing Conditions, No Action 30 
Alternative, and Alternative 4 Scenario H3, but the findings from these analyses can generally be 31 
extended to other scenarios of Alternative 4 and the other project alternatives.  These analyses 32 
included modeling runs investigating the impact of: changing the Emmaton electrical conductivity 33 
compliance location to Threemile Slough, monthly-daily patterning at the Delta boundary locations, 34 
including the Montezuma Slough Salinity Control Gates under the Alternatives, removing 65,000 35 
acres of Delta restoration (as a means of understanding the contribution to exceedances of 36 
restoration vs. CM1), and revising head of Old River Barrier operations during April-May.  37 
Additionally, evaluation of individual exceedances  at Emmaton was conducted to determine the 38 
most likely cause of each exceedance.  A complete discussion of the sensitivity analysis modeling 39 
runs performed and the results for EC is included in Appendix 8H, Attachment 1.   40 

Nitrate 41 

Applicable nitrate objectives for the affected environment utilized in this assessment are 42 
summarized in Table 8-50. The 5 mg/L-N threshold is for irrigation water as recommended by 43 
Ayers and Westcot (1994), who recommend a value of 5 mg/L nitrate-N for sensitive crops (e.g., 44 
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sugar beets, grapes, apricot, citrus, avocado, grains). The concern for these crops is that too much 1 
nitrate may cause greater growth than desired, diluting sugars and flavors and thus lowering the 2 
value of the crop. However, at levels below 5 mg/L-N, it is assumed that nitrate is beneficial for these 3 
crops, and thus increases below the 5 mg/L-N threshold are generally not of concern for agriculture. 4 
This 5 mg/L-N Ayers and Westcot (1994) threshold has not been identified as a recommended 5 
criterion by U.S. EPA, nor has it been adopted by the state as a water quality objective. 6 

Table 8-50. Applicable Federal Criteria, State Objectives, and other Relevant Effects Thresholds for 7 
Nitrate (mg N/L) 8 

 
Region 5 
Basin Plan 

Region 2 
Basin Plana CTR 

Drinking 
Water MCL 

USEPA 
Recommended 
Criteria 

Other 
Relevant 
Thresholdsb 

Nitrate-N -- 30 

100 

-- 10 10c 5 

a San Francisco Bay Water Board (2007). 30 mg/L nitrate-N criterion for irrigation water; 100 mg/L 
nitrate-N criterion for livestock watering. 

b
 Ayers and Westcot (1994). Recommended goals for sensitive crops. 

c For the consumption of water and organisms. 

 9 

Table 8-51 characterizes nitrate concentrations in source waters to the Delta. Data indicate that the 10 
San Joaquin River and agriculture within the Delta contain the highest nitrate concentrations, while 11 
concentrations in the Sacramento River, San Francisco Bay, and East Side Tributaries are 12 
considerably lower. Both the Sacramento and San Joaquin Rivers exhibit seasonal patterns in nitrate 13 
concentration. 14 

Table 8-51. Nitrate Concentrations in the Source Waters to the Delta 15 

Source Water 
Sacramento 
River a 

San Joaquin 
River a 

San Francisco 
Bay 

East Side 
Tributaries 

Agriculture within 
the Delta a, b 

Mean (mg/L as N) 0.068–0.209 0.791–1.839 0.07 0.17 0.059–3.833 
Minimum (mg/L as N) 0.023–0.113 0.068–1.175 0.026 0.010 0.002–0.339 
Maximum (mg/L as N) 0.136–0.553 2.123–3.614 0.12 1.70 0.135–54.644 
75th Percentile (mg/L as N) 0.09–0.248 1.017–2.169 0.09 0.16 0.068–4.516 
99th Percentile (mg/L as N) 0.122–0.545 1.992–3.479 0.12 0.99 0.133–34.182 
Data Source DWR DWR SFEI USGS DWR 
Station(s) Sac River at 

Greene’s 
Landing, Sac 
River at Hood 

SJR at Vernalis BD40 (Just W. 
of Carquinez 
Straight) 

Mokelumne 
River, 
Cosumnes 
River 

See footnote b 

Date Range 1997–2008 1990–2009 1993–2001 1961–1993 1990–2001 
ND Replaced with RL No No No No Yes 
Data Omitted Data prior to 

1992 (EPA 
Method 353.2; 
poor detection 
limit) 

Two values > 9 
mg/L as N 

None Values 
reported as 
“0” 

None 

No. of Data Points 25–33 29–35 25 45 5–81 
a Values reported as range of monthly values (minimum monthly–maximum monthly). Trends in monthly average 

nitrate at these locations suggested a seasonality to concentration. Due to the appearance of seasonality in 
monthly average concentration at these locations, average monthly concentration was used. Tables of these 
parameters by month are show in the Nitrate Appendix, Appendix 8J. 



 Water Quality 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

8-72 
2015 

ICF 00139.14 

 

Source Water 
Sacramento 
River a 

San Joaquin 
River a 

San Francisco 
Bay 

East Side 
Tributaries 

Agriculture within 
the Delta a, b 

b Values calculated from all agriculture drain data pooled together. All nitrate data from agricultural drains 
contained in the DWR Water Data Library were placed into a single database. Due to the uneven distribution of 
agricultural drains in the Delta, geographical trends in agricultural drain water quality were evaluated by 
categorizing the data based on their associated location in the Delta. Categories included western, southern, 
northern, eastern, and central Delta, following the geographical delineations of the State Water Resources Control 
Board. With data pooled and categorized by region, average concentration by region were compared. Average 
nitrate did not vary greatly between regions. Due to the apparent low regional variability, values were obtained by 
pooling all data together and obtaining summary statistics from this pooled database. 

 1 

Nitrate does not behave conservatively in the environment. It can be created via conversion from 2 
ammonia to nitrate and can be taken up and metabolized by organisms and sediments. However, 3 
because nitrate concentrations vary considerably between the source waters to the Delta, 4 
conservative modeling via DSM2 and the mass-balance approach described in section 8.3.1.3 was 5 
employed to provide a characterization of changes in nitrate concentration anticipated as a result of 6 
changes in source water fractions throughout the Delta alone (using mean concentrations from 7 
Table 8-51, above). Addition and loss mechanisms are considered qualitatively in the context of the 8 
quantitative mixing results to characterize changes in nitrate concentrations under the alternatives 9 
assessed.   10 

As discussed in Section 8.1.3.10, a host of biological and physical factors affect algal species 11 
composition and abundance in the Delta.  For algal species in general, and Microcystis in particular, 12 
the research describing the link between nutrient concentrations/ratios and toxic algal blooms is 13 
not conclusive about the type of effect small changes in nutrient levels or nutrient ratios would have 14 
on such algal blooms (see also Section 8.1.3.18). Our ability to model changes in nutrient ratios 15 
attributable to the project is limited by a lack of availability of a suitable model. Changes in nitrate 16 
levels that can be estimated using conservative mixing models are small enough that predictions of 17 
what these changes would mean to the makup of algal communities or to changes in the N:P ratio 18 
would be speculative. Further, since the Delta is thought to be light limited and nutrients are in 19 
excess relative to algal growth requirements, these types of changes would not be expected to 20 
measurably change the quantity or composition of algae in the Delta. While temperature can affect 21 
the rates of creation and loss of nitrate in the affected environment, as discussed above for DO, 22 
temperature is not expected to change substantially under the project alternatives, relative to the No 23 
Action Alternative. Temperature increases due to climate change, relative to Existing Conditions, are 24 

expected to be < 5F, which is not considered a great enough change to substantially affect nitrate 25 
levels. 26 

Phosphorus 27 

An analysis of nutrient loads to the Delta found that phosphorus concentrations showed little inter-28 
seasonal variability between the Sacramento and San Joaquin Rivers (Tetra Tech 2006a). Data 29 
gathered for this assessment confirm this finding, and also show that little variability exists between 30 
these two rivers and between San Francisco Bay water at Martinez. Current estimates for in-Delta 31 
contribution of nutrients from agriculture on the Delta islands are small compared to tributary 32 
sources (Tetra Tech 2006a). Table 8-53 summarizes dissolved ortho-phosphate data for source 33 
waters to the Delta, and Figure 8-56 shows the seasonal variation in dissolved ortho-phosphate 34 
concentrations among the three major source waters. During April through December, ortho-35 
phosphate concentrations from the three major source waters are very similar. During January 36 
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through March, concentrations in the San Joaquin River at Vernalis are noticeably greater than from 1 
the Sacramento River at Hood/Greene’s Landing or San Francisco Bay at Martinez.  Phosphorus 2 
levels in the Sacramento River are not expected to change due to treatment upgrades at SRWTP. 3 
This is because SRWTP will implement treatment upgrades that will keep phosphorus levels in their 4 
discharge at or below what they are currently. 5 

Table 8-53. Summary of Dissolved Ortho-Phosphate Concentrations (mg/L-P) in Delta Source 6 
Waters 7 

Source Water Sacramento River San Joaquin River San Francisco Bay 
East Side 
Tributaries 

Mean (mg/L as P) 0.068 0.106 0.092 0.018 

Minimum (mg/L as P) 0.010 0.010 0.030 0.010 

Maximum (mg/L as P) 0.24 0.45 0.18 0.090 

75th Percentile (mg/L as P) 0.090 0.130 0.11 0.020 

99th Percentile (mg/L as P) 0.18 0.28 0.17 0.06 

Data Source DWR, BDAT DWR, BDAT BDAT USGS 

Station(s) Sac River at 
Greene’s Landing 
(BDAT only), Sac 
River at Hood 

SJR at Vernalis Suisun Bay at 
Bulls Head near 
Martinez 

Mokelumne River 

Date Range 1975–2009 1975–2009 1975–2006 1977–1994 

ND Replaced with RL No No No Yes 

Data Omitted None None None Single value 
reported as “0” 

No. of Data Points 523 502 203 100 

 8 

Phosphorus does not behave conservatively in the environment. It can be taken up and metabolized 9 
by organisms or lost to or supplied by sediment. Because phosphorus concentrations do not vary 10 
considerably between the major source waters (as discussed above), phosphorus was assessed 11 
qualitatively. While at times phosphorus in the Delta and its source waters can be bound primarily 12 
in suspended sediment, we have limited ability to predict changes in total phosphorus 13 
concentrations because there are no sediment transport models for the Delta. Because our modeling 14 
tools assume dissolved, conservative constituents, we assumed conservative mixing to predict 15 
changes in ortho-phosphate concentrations based on the mixing of different water sources. The 16 
primary way in which the BDCP alternatives could affect phosphorus levels is by increasing the 17 
fraction of San Joaquin River water at point in the Plan Area during January through March. Thus, 18 
source water fractions for the San Joaquin River were analyzed for that period to determine if the 19 
changes would be expected to substantially affect phosphorus concentrations.  As unpredictable as 20 
they may be, levels of total phosphorus could be directly influenced by changes in suspended 21 
sediment-bound phosphorus.  Therefore, changes in phosphorus levels were qualitatively assessed 22 
on the basis of changes in TSS and turbidity levels.   23 

As discussed in Section 8.1.3.10, a host of biological and physical factors affect algal species 24 
composition and abundance in the Delta.  For algal species in general, and Microcystis in particular, 25 
the research describing the link between nutrient concentrations/ratios and toxic algal blooms is 26 
not conclusive about the type of effect small changes in nutrient levels or nutrient ratios would have 27 
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on such algal blooms (see also Section 8.1.3.18). Our ability to model changes in nutrient ratios 1 
attributable to the project is limited by a lack of availability of a suitable model. Changes in 2 
phosphorus levels that can be estimated using conservative mixing models are small enough that 3 
predictions of what these changes would mean to the makup of algal communities or to changes in 4 
the N:P ratio would be speculative. Further, since the Delta is thought to be light limited and 5 
nutrients are in excess relative to algal growth requirements, these types of changes would not be 6 
expected to measurably change the quantity or composition of algae in the Delta. 7 

Selenium 8 

Potential impacts may occur from project-related changes to concentrations of selenium in water as 9 
well as changes to concentrations in fish tissues (whole-body and fillets) and bird eggs. 10 
Bioaccumulation models were developed linking selenium concentrations in water to 11 
concentrations in fish tissue and bird eggs, which were estimated for each assessment location and 12 
alternative based on the modeled selenium concentration estimates for water from DSM2 (as 13 
described in Appendix 8M), and from water to whole-body sturgeon in the western Delta (as 14 
described in Appendix 8M). Because of differences in bioaccumulation among water-year types, one 15 
model was used for all water years and a modified model was developed for drought years (when 16 
bioaccumulation was higher for fish). Detailed results are presented in Appendix 8M. 17 

Applicable selenium objectives for water in the affected environment are summarized in Table 8-54, 18 
and selected benchmarks for assessment of selenium in whole-body fish, bird eggs, and fish fillets 19 
are presented in Table 8-55. 20 

Table 8-54. Applicable Federal Criteria, State Standards/Objectives, and Other Relevant Effects 21 
Thresholds for Selenium 22 

 
Region 5 
Basin Plana 

Region 2 
Basin Planb CTRc 

Drinking 
Water MCLd 

USEPA 
Recommended 
Criteriae 

Other 
Relevant 
Thresholdsf 

Selenium (µg/L) 5/12 5/20 5/20 50 5/variable 

1.3 

2 

a Objectives apply to the lower San Joaquin River from the mouth of the Merced River to Vernalis as 5 µg/L 
(4-day average) and 12 µg/L (maximum concentration) total selenium concentration (Central Valley Water 
Board 2009a). 

b Selenium criteria were promulgated as total recoverable concentrations for all San Francisco Bay/Delta 
waters in the National Toxics Rule (NTR) (U.S. Environmental Protection Agency 1992; San Francisco Bay 
Water Board 2007). 

c Standard is Criterion Continuous Concentration as 5 µg/L total recoverable selenium; California Toxics Rule 
(CTR) deferred to the NTR for San Francisco Bay/Delta waters and San Joaquin River (U.S. Environmental 
Protection Agency 2000). 

d Maximum Contaminant Level. In addition, the California Office of Environmental Health Hazard Assessment 
(OEHHA 2010) has recommended a Public Health Goal of 30 µg/L. 

e Adopted Criteria for protection of freshwater aquatic life are 5 µg/L (continuous concentration, 4-day 
average) total recoverable selenium and they vary for the Criterion Maximum Concentration (CMC; 24-hour 
average) (U.S. Environmental Protection Agency 2012b). The CMC = 1/[(f1/CMC1) + (f2/CMC2)] where f1 
and f2 are the fractions of total selenium that are treated as selenite and selenate, respectively.  Draft 
Criterion for water concentrations in lentic systems 1.3 µg/L (USEPA2014). 

f Concentration as total recoverable selenium identified as a Level of Concern for the Grassland Bypass 
Project (Beckon et al. 2008). 

 23 
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Table 8-55. Selected Benchmarks for Assessment of Selenium in Whole-body Fish, Bird Eggs, and Fish 1 
Fillets 2 

 

Whole-Body Fisha Bird Eggsa 

Fish Filletsb Lowc Highd Lowe Highf 

Selenium 4 8.1 6 10 2.5 

a mg/kg, dry-weight basis. 
b mg/kg, wet-weight basis; Advisory Tissue Level (OEHHA 2008). 
c Level of Concern for whole-body fish (lower end of range) (Beckon et al. 2008). For sturgeon the low 

benchmark was 5 mg/kg, dry weight (Presser and Luoma 2013). 
d Toxicity Level for whole-body fish (USEPA 2014). For sturgeon the high benchmark was 8 mg/kg, dry 

weight (Presser and Luoma 2013). 
e Level of Concern for bird eggs (lower end of range) (Beckon et al. 2008). 
f Toxicity Level for bird eggs (Beckon et al. 2008). 

 3 

The State Water Board lists the western Delta as having impaired water quality for selenium and 4 
several other constituents under Clean Water Act Section 303(d) (State Water Resources Control 5 
Board 2011). The Central Valley Water Board completed a TMDL for selenium in the lower San 6 
Joaquin River (downstream of the Merced River) in 2001, and USEPA approved this in 2002 (Central 7 
Valley Water Board 2001, 2009d). Historical selenium concentrations in source waters to the Delta 8 
are shown in Table 8-56. DSM2 modeling for other constituents considered five sources of water to 9 
the Delta, as described in Section 8.3.1.3. However, for selenium, the Sacramento River mean 10 
concentration upstream of the American River (as measured below Knights Landing, upstream of 11 
the Yolo Bypass) was somewhat higher than that at Freeport (representing the main flow of the 12 
river to the Delta). Consequently, the value for Knights Landing was used as the input through the 13 
Yolo Bypass and the value for Freeport was used to represent the main flow of the Sacramento River 14 
to the Delta. 15 

Table 8-56. Historical Selenium Concentrations in the Six Delta Source Waters for the Period 1996–16 
2014 17 

Source Water 
Sacramento 
Rivera 

San Joaquin 
Riverb 

San Francisco 
Baya 

East Side 
Tributariesc 

Agriculture  
within the 
Deltaa Yolo Bypassd 

Mean (µg/L)e 0.09 0.45 0.10 0.10 0.11 0.23 

Minimum 
(µg/L) 

0.04 0.07 0.06 0.10 0.11 0.19 

Maximum 
(µg/L) 

0.23 1.50 0.45 0.10 0.11 0.30 

75th percentile 
(µg/L) 

0.11 0.76 0.12 0.10 0.11 0.29 

99th percentile 
(µg/L) 

0.23 1.50 0.44 0.10 0.11 0.30 

Data Source USGS 2014 USGS 2014 SFEI 2014 None Lucas and 
Stewart 
2007 

DWR 2009b 
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Station(s) Sacramento 
River at 
Freeport 

San Joaquin 
River at 
Vernalis  

Central-West; 
San Joaquin 
River near 
Mallard Is. 
(BG30) 

None Mildred 
Island, 
Center 

Sacramento 
River below 
Knights 
Landing 

Date Range 11/2007-
7/2014 

11/2007-
8/2014 

2/2000–8/2013 None 2000 2004, 2007, 
2008 

ND Replaced 
with RL 

Not 
applicable 

Not applicable No Not 
applicable 

No Yes 

Data Omitted None None None Not 
applicable 

None None 

No. of Data 
Points 

88 93 14 None 1 5 

a Dissolved selenium concentration. 
b Not specified whether total or dissolved selenium. 
c Dissolved selenium concentration in Mokelumne, Calaveras, and Cosumnes rivers are assumed to be 

0.1 µg/L due to lack of available data and lack of sources that would be expected to result in concentrations 
greater than 0.1 µg/L. 

d Total selenium concentration. 
e Means are geometric means. 

SFEI = San Francisco Estuary Institute 

SWAMP = Surface Water Ambient Monitoring Program 

Largemouth bass collected from sites near the source locations or within the Delta in 2000, 2005, 1 
and 2007 were analyzed for selenium (Foe 2010). Measured selenium concentrations in those fish 2 
and modeled selenium concentrations in whole-body fish at three source water locations are 3 
presented in Table 8-57. Selenium concentrations in fish fillets, whole-body fish, and bird eggs at 4 
assessment locations in the Delta were estimated using models described in Appendix 8M.  5 

Table 8-57. Measured and Modeled Selenium Concentrations (mg/kg, dry-weight basis) in Whole-6 
body Fish at or Near Source Water Locations to the Delta 7 

Year 

Sacramento Rivera San Joaquin Riverb Suisun Bayc 

Measured Modeled Measured Modeled Measured Modeled 

2000 2.6 1.5d 1.7 1.9e No Data 1.5f 

2005 1.5 1.5d 1.9 1.9e No Data 1.6f 

2007 1.8 2.5g 2.4 2.4h No Data 2.5i 
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Year 

Sacramento Rivera San Joaquin Riverb Suisun Bayc 

Measured Modeled Measured Modeled Measured Modeled 

a Sacramento River Mile (RM) 44. 
b Vernalis. 
c Montezuma Slough near Grizzly Bay; bass were not sampled near here, so modeled values are for the 

nearest location where bass were sampled (Big Break), for which the waterborne selenium concentration 
(0.10 µg/L) was the same as that for the San Joaquin River at Mallard Island. 

d Concentration of selenium estimated from Model 4: Trophic level 4 (TL-4) fish eating TL-3 fish, using Kd = 
4909 to 4997 (varying by year and quarter in 2000 [4910 to 4997] and 2005 [4909 to 4910]), TTFinvertebrate 
= 2.8, and TTFfish = 1.1. 

e Concentration of selenium estimated from Model 4: Trophic level 4 (TL-4) fish eating TL-3 fish, using Kd = 
665 in 2000 and 651 in 2005, TTFinvertebrate = 2.8, and TTFfish = 1.1. 

f Concentration of selenium estimated from Model 4: Trophic level 4 (TL-4) fish eating TL-3 fish, using Kd = 
1683 to 4804 (varying by year and quarter in 2000 [2441 to 4593] and 2005 [1683 to 4804]), TTFinvertebrate 
= 2.8, and TTFfish = 1.1. 

g Concentration of selenium estimated from Model 5: Trophic level 4 (TL-4) fish eating TL-3 fish, using Kd = 
8061 to 8064 (varying by quarter), TTFinvertebrate = 2.8, and TTFfish = 1.1. 

h Concentration of selenium estimated from Model 5: Trophic level 4 (TL-4) fish eating TL-3 fish, using Kd = 
1206, TTFinvertebrate = 2.8, and TTFfish = 1.1. 

i Concentration of selenium estimated from Model 5: Trophic level 4 (TL-4) fish eating TL-3 fish, using Kd = 
6220 to 7926 (varying by quarter), TTFinvertebrate = 2.8, and TTFfish = 1.1. 

Kd = particulate/water ratio. 

TTFfish = trophic transfer factor from diet to fish. 

TTFinvertebrate = trophic transfer factor from particulate to invertebrate. 

 1 

Trace Metals 2 

Water quality criteria used in the assessment of trace metals are presented in Table 8-58. The CTR 3 
criteria for cadmium, chromium (III), copper, lead, nickel, silver, and zinc are promulgated as 4 
equations that contain three adjustments: 1) the water-effect ratio (WER), 2) the conversion factor 5 
(CF) from total to dissolved fraction, and 3) hardness (freshwater criteria only), which are used to 6 
adjust the criteria based on site-specific water quality conditions in order to provide the level of 7 
protection intended by U.S. EPA. Table8-59presents hardness adjusted CTR criteria for the primary 8 
Delta source waters, including the Sacramento and San Joaquin Rivers. Criteria were calculated 9 
based on each source waters average and 5th percentile hardness (See Appendix 8N, Trace Metals, 10 
for hardness data). Due to lower average and 5th percentile hardness on the Sacramento River, 11 
calculated hardness-based metals aquatic life criteria are lowest on the Sacramento River. 12 

The quality of water representative of the Bay source water fraction is highly seasonal, with 13 
conditions ranging between freshwater and saltwater conditions. In such a case, CTR metals criteria 14 
guidance states that the more stringent of the freshwater or saltwater criteria is to be used. 15 
Comparing saltwater criteria listed in Table 8-58 to freshwater criteria in Table 8-59, saltwater 16 
criteria for copper and nickel are more stringent than the corresponding hardness-based freshwater 17 
criteria. 18 

Table 8-58. Water Quality Criteria and Objectives for Trace Metals (µg/L) 19 

Metal 

Freshwater Saltwater Human Health Region 5 
Basin 
Plan 

California 
Drinking 
Water MCLse Acutea Chronica Acutea Chronica 

Water & 
Organisms 

Organisms 
Only 
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Metal 

Freshwater Saltwater Human Health Region 5 
Basin 
Plan 

California 
Drinking 
Water MCLse Acutea Chronica Acutea Chronica 

Water & 
Organisms 

Organisms 
Only 

Aluminum 87f 750f n/a n/a n/a n/a n/a 200 
Arsenic 340 150 69 36 n/a n/a 10b 10 
Cadmium 4.3/3.9c 2.2/1.1c 42 9.3 n/a n/a 0.22d 5 
Chromium (III) 550 180 n/a n/a n/a n/a n/a 50 
Copper 13 9 4.8 3.1 1,300 n/a 5.6d/10b 1,000 
Iron n/a 1,000f n/a n/a n/a n/a 300b 300 
Lead 65 2.5 210 8.1 n/a n/a n/a 15 
Manganese n/a n/a n/a n/a n/a n/a 50b 50 
Nickel 470 52 74 8.2 610 4,600 n/a 100 
Silver 3.4 n/a 1.9 n/a n/a n/a 10b 100 
Zinc 120 120 90 81 n/a n/a 100b/16d 5,000 
All values in micrograms per liter (μg/L) and expressed as dissolved metal, unless otherwise noted. 
n/a = non-applicable. 
a Values represent both CTR/NTR criteria and criteria contained within the Region 2 Basin Plan. Acute values are 

applicable to short periods of time, generally defined as 1-houraverage concentrations. Chronic values are 
defined as 4-day average concentrations. For metals whose CTR criteria allow for adjustments based on WER, CF, 
and hardness, values in the table assume a default WER of 1.0, default CFs contained within the CTR, and a 
default hardness of 100 mg/L (as CaCO3). 

b Applies at the following locations: Sacramento River from Keswick Dam to the I Street Bridge at City of 
Sacramento; American River from Folsom Dam to the Sacramento River; Folsom Lake; and the Sacramento-San 
Joaquin Delta. 

c First value is the CTR cadmium criterion, second value is Region 2 Basin Plan criterion. 
d Applies to the Sacramento River and its tributaries above State Hwy 32 bridge at Hamilton City. 
e Expressed as total recoverable metal. 
f EPA 304(a) national recommended criteria.  

 1 

Metals differ in their physical and chemical parameters and thus in their fate, transport, and 2 
bioavailability in the aquatic environments. Throughout the trace metals assessment dissolved 3 
metals concentrations are utilized, because the dissolved fraction better approximates the 4 
bioavailable fraction to aquatic organisms. Furthermore, drinking water treatment plants readily 5 
remove particulate and suspended matter from raw water. While maximum contaminant levels for 6 
treated drinking water are measured on a total recoverable basis, the dissolved fraction of these 7 
metals is taken as the more accurate predictor of metals concentration post-treatment. This is 8 
particularly the case with aluminum, iron, and manganese which are naturally abundant in soil. 9 
Total recoverable aluminum, iron, and manganese concentrations can be very high in water carrying 10 
a substantial load of suspended matter (i.e., TSS). Therefore, assessment of aquatic life and drinking 11 
water effects utilizes the dissolved fraction of trace metals in the environment. 12 
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Table 8-59. Hardness-Based Dissolved Freshwater Aquatic Life Criteria by Primary Source Water (µg/L) 1 

Metal 

Criteria for Sacramento Source Water 

Based on 5th Percentile Hardness 

Criteria for Sacramento Source Water 

Based on Average Hardness 

Acute Chronic Acute Chronic 

Cadmium 0.81 0.128 1.19 0.168 

Copper 5.53 4.006 8.04 5.623 

Chromium (III) 263.50 34.276 364.71 47.441 

Lead 22.86 0.891 35.52 1.384 

Nickel 211.11 23.448 295.34 32.803 

Silver 0.64 -- 1.26 -- 

Zinc 52.77 53.199 73.86 74.464 

Metal 

Criteria for San Joaquin Source Water 

Based on 5th Percentile Hardness 

Criteria for San Joaquin Source Water 

Based on Average Hardness 

Acute Chronic Acute Chronic 

Cadmium 1.13 0.162 2.93 0.321 

Copper 7.65 5.373 19.32 12.447 

Chromium (III) 349.18 45.421 781.14 101.610 

Lead 33.49 1.305 97.98 3.818 

Nickel 282.37 31.362 648.66 72.046 

Silver 1.15 - 6.24 -- 

Zinc 70.61 71.187 162.41 163.742 

Metal 

Criteria for Bay Source Water 

Based on 5th Percentile Hardness 

Criteria for Bay Source Water 

Based on Average Hardness 

Acute Chronic Acute Chronic 

Cadmium 1.11 0.160 13.98 0.981 

Copper 7.52 5.290 88.25 49.357 

Chromium (III) 343.97 44.744 2925.17 380.504 

Lead 32.82 1.279 518.97 20.224 

Nickel 278.02 30.879 2537.13 281.796 

Silver 1.11 -- 99.88 -- 

Zinc 69.52 70.089 636.59 641.798 

Criteria calculated based on each source waters average and 5th percentile hardness. 

 2 

Research has shown that elevated copper levels in water bodies are of concern for disruption of 3 
olfactory cues in salmonids when migrating to their natal streams to spawn, which can lead to 4 
increased straying. However, the U.S. EPA-developed biotic ligand model (BLM)-based copper 5 
criteria have been shown to always be protective of these concerns (Meyer and Adams 2010: 2096). 6 
Because of this, BLM-based copper criteria were derived for the Sacramento and San Joaquin Rivers, 7 
as shown in Table 8-60. The BLM criteria account for the aggregate effect of several different water 8 
quality parameters on copper toxicity in addition to hardness (e.g., dissolved organic carbon, pH, 9 
and various salt concentrations), with the protective criterion being sensitive to DOC concentrations 10 
in water. When calculated based on the average of all necessary parameters and the 5th percentile 11 
DOC, copper BLM-based criteria were higher (i.e., less sensitive) than the corresponding non WER-12 
adjusted copper criteria presented in Table 8-59. Therefore, the calculated hardness-based CTR 13 
copper criteria are found to be adequately protective of fish olfaction. 14 
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Table 8-60. BLM-Based Criteria For Dissolved Copper (µg/L) 1 

Sacramento CMC CCC 

Average of all BLM parameters 10.9299 6.7888 

5th Percentile DOC; Average of remaining parameter 6.9774 4.3338 

San Joaquin CMC CCC 

Average of all BLM parameters 15.9659 9.9167 

5th Percentile DOC; Average of remaining parameter 10.0879 6.2658 

 2 

There is currently no single program or effort for the coordinated and comprehensive measurement 3 
of trace metals in the Delta and its primary source waters. Moreover, analytical techniques for trace 4 
metals measurement have improved considerably over time, often resulting in substantially lower 5 
detection limits and at time showing earlier techniques to be prone to analytical error. Nevertheless, 6 
local monitoring efforts such as the San Francisco Bay Regional Monitoring Program (RMP) and the 7 
Sacramento Coordinated Regional Monitoring Program have collected trace metals on the 8 
Sacramento River and the San Francisco Bay for more than a decade, resulting in an adequate long-9 
term characterization of these waters. Unfortunately, there has been no equivalent effort on the San 10 
Joaquin River, east-side tributaries, or within the Delta itself. This imbalance in available data limits 11 
the effects assessment approach. Effects are qualitatively assessed. 12 

Summaries of trace metals data compiled for this qualitative assessment are provided in Appendix 13 
8N, Trace Metals. Data of sufficient quality were available for the Bay, Sacramento River and San 14 
Joaquin River source waters, although data for the San Joaquin are very few. These data used to 15 
inform the qualitative assessment on trace metal effects upstream of the Delta, within the Delta, and 16 
the SWP and CVP service areas. Due to the relatively short exposure durations related to aquatic life 17 
acute and chronic effects, long-term trace metals effects are evaluated on a 95th percentile 18 
concentration basis. Due to the relatively long exposure durations related to drinking water effects, 19 
long-term trace metals effects are evaluated on an average concentration basis. 20 

Microcystis 21 

The conceptual model for evaluating effects of the project alternative on Microcystis includes 22 
consideration of abiotic factors considered to be the primary drivers of seasonal and inter-annual 23 
Microcystis abundance in the Delta.  These factors include water temperature, residence time, 24 
nutrients, and water clarity.   25 

Regarding nutrients, as mentioned above, the maintenance of Microcystis blooms in the Delta 26 
requires the availability of the nitrogen and phosphorus. However, the body of science produced by 27 
scientists studying Microcystis blooms in the Delta and elsewhere does not indicate that the specific 28 
levels of these nutrients, or their ratio, currently control the seasonal or inter-annual variation in the 29 
bloom.   A large fraction of ammonia in the Sacramento River will be removed due to planned 30 
upgrades to the Sacramento Regional County Sanitation District’s Sacramento Regional Wastewater 31 
Treatment Plant (SRWTP) which will result in >95% removal of ammonia from the effluent 32 
discharge from this facility.  Following the SRWTP upgrades, levels of ammonia in Sacramento River 33 
are expected to be similar to background ammonia concentrations in the San Joaquin River and San 34 
Francisco Bay (See Section 8.3.3.1, Impact WQ-1).  The response of Microcystis production in the 35 
Delta to the substantial reduction in river ammonia levels (from removing ammonia from the 36 
SRWTP discharge) is unknown because nitrate and phosphorus levels in the Delta will remain well 37 
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above thresholds that would limit Microcystis blooms.  To the extent that current levels of 1 
Microcystis production are dependent on the exclusive uptake of ammonia, the frequency, 2 
magnitude, and geographic extent of Microcystis blooms in the Delta may decrease, but it is not 3 
known whether or to what extent this will happen.   4 

Nutrient ratios in excess of the Redfield N:P ratio of 16 have also been hypothesized to favor 5 
Microcystis growth in the Delta (Glibert et al. 2011).  However, considerable doubt has been cast on 6 
this hypothesis because median N:P molar ratios in the Delta during peak bloom periods are usually 7 
near or a little lower than the Redfield ratio of 16 needed for optimum phytoplankton growth, and 8 
when ammonia is considered the sole N source, the N:P ratio drops substantially to a median of 9 
1.31:1 (Lehman et al. 2013). Based on this information, there is no evidence as to what type of effect 10 
small changes in nutrient concentrations and ratios would have on Microcystis blooms, given that 11 
such blooms are largely influenced by a host of other physical factors including water temperature 12 
and water residence time within channels. 13 

High water clarity is also considered a pre-requisite for Microcystis bloom formation (Lehman et al. 14 
2013).  As described under WQ-29 (Effects on TSS and Turbidity from CM1), changes in TSS and 15 
turbidity levels within the Delta under the project alternatives could not be quantified, but are 16 
expected to be similar under the project alternatives to Existing Conditions and the No Action 17 
Alternative.  Minimal changes in water clarity would result in minimal changes in light availability 18 
for Microcystis under the project Alternatives. As such, the project alternatives’ influence on 19 
Microcystis production in the Delta, as influenced by the project alternatives’ effects on Delta water 20 
clarity, is considered to be negligible.  21 

Based on the above, nutrient and water clarity effects on Microcystis were determined to not have 22 
substantial effects on Microcystis abundance under the project alternatives, relative to Existing 23 
Conditions and the No Action Alternative.  A qualitative evaluation was performed to determine if 24 
the action alternatives would result in an increase in frequency, magnitude, and geographic extent of 25 
Microcystis blooms in the Delta based on the following two additional abiotic factors that may affect 26 
Microcystis: 1) changes to water operations and creation of tidal and floodplain restoration areas 27 
that change water residence times within Delta channels, and 2) increases in Delta water 28 
temperatures. 29 

The methodology used to determine residence time is described in the Draft BDCP, Appendix 5C, 30 
Section 5C.4.4.7, Residence Time.  Briefly, residence time in different subregions of the Plan Area was 31 
assessed using the results of the DSM2 Particle Tracking Model for multiple neutrally buoyant 32 
particle release locations.  Residence time was defined as the time at which 50% of particles from a 33 
given release location exited the Plan Area (either by movement downstream past Martinez or 34 
through entrainment at the south Delta export facilities, north Delta diversion, North Bay Aqueduct, 35 
of agricultural diversions in the Delta).  The data were reduced into mean residence time by 36 
subregion and season. The data do not represent the length of time that water in the various 37 
subregions spends in the Delta in total, but do provide a useful parameter with which to compare 38 
generally how long algae would have to grow in the various subregions of the Delta.  Table 8-60a 39 
shows the residence time results that are used in the Microcystis assessments.  Results for summer 40 
and fall are most relevant for the Microcystis assessment, but all seasons are presented for 41 
completeness. 42 
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Table 8-60a. Average Residence Time for Subregions of the Plan Area by Season and Alternative 1 

Subregion Season 

Average Residence Time (days) 

Ex 
Cond. No Act. 

Alt 
1 

Alt 
2 

Alt 
3 

Alt 
4 
Scn 
H3 

Alt 
5 

Alt 
6 

Alt 
7 

Alt 
8 

Alt 
9 

North 
Delta 

Summer 33 38 43 38 41 39 41 43 40 46 40 

Fall 49 50 61 56 60 57 55 55 57 58 55 

Winter 36 37 40 40 40 39 41 37 37 37 40 

Spring 30 33 37 35 36 35 36 34 34 29 35 

Overall 35 38 43 41 43 41 41 40 40 40 41 

Cache 
Slough 

Summer 18 21 46 40 45 39 39 49 46 59 46 

Fall 46 46 44 39 43 40 39 39 45 56 39 

Winter 29 31 33 32 33 32 33 28 29 27 31 

Spring 22 24 33 33 33 33 33 31 30 33 31 

Overall 27 29 38 36 38 35 36 36 36 42 36 

West Delta 

Summer 22 24 32 28 30 28 29 40 27 33 28 

Fall 25 27 34 30 33 30 30 30 31 32 27 

Winter 18 20 21 21 21 21 21 19 19 19 19 

Spring 18 20 24 22 24 22 23 20 20 17 20 

Overall 20 22 27 25 26 25 25 27 23 24 23 

East  
Delta 

Summer 22 26 40 34 35 34 31 76 32 48 21 

Fall 15 35 33 47 32 48 48 58 55 55 21 

Winter 28 32 40 42 40 42 40 50 51 50 26 

Spring 42 47 57 54 59 54 56 61 57 54 35 

Overall 29 36 45 45 44 45 44 61 49 52 27 

South 
Delta 

Summer 8 10 16 17 14 16 11 70 23 33 35 

Fall 5 11 8 42 8 43 34 79 53 52 33 

Winter 10 11 19 19 14 16 15 59 57 56 28 

Spring 25 26 24 29 20 28 27 65 60 58 31 

Overall 13 16 18 26 15 25 21 67 49 50 32 

Suisun 
Marsh 

Summer 51 58 38 35 37 35 36 37 36 39 42 

Fall 17 19 39 34 38 34 33 32 34 34 38 

Winter 9 9 28 28 29 27 29 24 24 24 32 

Spring 45 51 32 31 31 30 30 29 28 25 33 

Overall 33 37 33 32 33 31 32 30 30 30 36 

 2 

8.3.1.8 San Francisco Bay 3 

The western seaward boundary of the Plan Area for the BDCP has been delineated at Carquinez 4 
Strait. There are no actions proposed to occur in the bays seaward of the Plan Area. Nevertheless, 5 
because a portion of Delta waters does flow seaward, an assessment of the effects of Delta water 6 
quality changes under the project alternatives on the San Francisco Bay water quality was 7 
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conducted to identify potential effects in the Bay. The assessment addresses potential direct and 1 
indirect effects on water quality of areas seaward of the Delta, based on the best available scientific 2 
understanding.  No hydrologic or hydrodynamic modeling was conducted seaward of Suisun Bay.   3 

Because net Delta flows move seaward, water quality constituents present in the Delta water 4 
column could potentially be transported seaward. The Screening Analysis (see Sections 8.3.1.3, 5 
8.3.2.1, and Appendix 8C) identified constituents present in Delta waters warranting detailed 6 
assessment in the Plan Area based on their historical concentrations in the water column or 7 
importance to beneficial uses of Delta waters.  These same constituents were addressed in the 8 
assessment of effects on San Francisco Bay. The assessment of effects in San Francisco Bay was 9 
based on projected changes in constituent concentration/levels that would occur in the Delta and 10 
changes in Delta outflow under the project alternatives. The following sections describe constituent-11 
specific considerations and methods for calculating changes in Delta loading that are common to the 12 
assessment of all project alternatives in the San Francisco Bay for nutrients (ammonia, nitrate, and 13 
phosphorus), mercury, and selenium. 14 

Nutrients: Ammonia, Nitrate, Phosphorus  15 

Constituent-specific Considerations 16 

Nutrients in freshwater outflows from the Delta have the potential to impact the embayments that 17 
make up the San Francisco Bay, although oceanic flows in and out of the Golden Gate mute the 18 
influence of Delta-derived freshwater flows on the Central Bay, South Bay, and Lower South Bay 19 
(Senn and Novick 2013). Thus, nutrients effects to San Francisco Bay from changes in Delta outflow 20 
would be limited almost entirely to the northern part of San Francisco Bay, namely San Pablo Bay.  21 
The assessment specifically addresses effects on San Pablo Bay, but relies on research conducted in 22 
Suisun Bay, because very little research specific to San Pablo Bay has been conducted and because 23 
San Pablo Bay and Suisun Bay experience similar nutrient loading. Existing effects from nutrients on 24 
San Pablo Bay and Suisun Bay have been hypothesized, yet widespread impairment due to nutrients 25 
in these embayments is not thought to be occurring (Senn and Novick 2013).   26 

Suisun Bay is currently characterized by levels of phytoplankton biomass and a community 27 
composition insufficient to support the pelagic food web. The highly altered phytoplankton 28 
community and low biomass levels are thought to be linked primarily to the invasive clam Corubula 29 
amurensis, which was established in Suisun Bay in 1987, and grazing by other aquatic 30 
macroinvertebrates, specifically zooplankton (Kimmerer and Thompson 2014).  Notwithstanding, 31 
Dugdale et al. (2007; 2012) has argued that nitrate is preferred by and fuels blooms of diatoms, and 32 
that uptake of nitrate by diatoms is impaired until ammonia levels are depleted below 0.03–0.06 33 
mg/L-N. The onset of diatom blooms in Suisun Bay, and to a lesser extent San Pablo Bay, has been 34 
attributed to the drawdown of ammonia levels in these embayments. Ammonia levels are 35 
infrequently lower than this threshold. Currently, there is a lack of experimental results 36 
substantiating the ammonia-inhibition hypothesis and conflicting mechanistic interpretations of the 37 
available studies (Senn and Novick 2013; Senn and Novick 2014).   38 

Other research has hypothesized that a high N:P ratio in the Delta and Suisun Bay has caused a 39 
transition away from a diatom-based food web, resulting in a cascading effect on higher trophic 40 
levels compared to conditions prior to the onset of phytoplankton biomass and community 41 
composition changes which occurred around 1986 (Glibert et al. 2011).  As some have indicated, the 42 
introduction of C. amurensis is likely to have caused these alternations in phytoplankton biomass 43 
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and composition (Senn and Novick 2014). The influence of a high N:P ratio on changes in 1 
chlorophyll levels and phytoplankton composition in Suisun Bay or downstream embayments 2 
receiving freshwater from the Delta cannot be ruled out, nor the magnitude of its effect determined. 3 
Nonetheless, these effects are likely to be small compared to the obvious and documented effects of 4 
the introductions of clams and copepods, which cannot reasonably be linked to nutrient conditions 5 
in the estuary (Senn and Novick 2014; Kimmerer and Thompson 2014).  6 

Harmful algal blooms are considered a stressor of Suisun Bay. Summer-fall blooms of Microcystis 7 
aeruginosa have occurred with increasing frequency and intensity in the Delta and Suisun Bay since 8 
2000. While blooms of Microcystis have not been documented in embayments downstream of 9 
Suisun Bay, the toxin produced by some Microcystis strains, microcystin, was detected in pilot 10 
monitoring measurements throughout the low salinity zone and in the central and southern 11 
embayments of San Francisco Bay (Senn and Novick 2014).  In the San Francisco Estuary, nutrient 12 
levels are not considered a primary driver Microcystis bloom formation (Lehman et al. 2013), 13 
however there is evidence that Microcystis tends to prefer an ammonia nitrogen source compared 14 
to other forms of nitrogen (Senn and Novick 2014).   15 

Load Estimates 16 

Effects of the project alternatives on nutrient loads to Suisun Bay and San Pablo Bay were 17 
determined by estimating the percent change in phosphorus and nitrogen loads in Delta outflow due 18 
to the alternative. Because the project alternatives would not change net outflows between the 19 
upstream entrance of Suisun Bay (Mallard Island) and San Pablo Bay (Martinez or Carquinez Strait), 20 
nor would there be substantial changes in nutrient loading within Suisun Bay, estimated changes in 21 
loading to Suisun Bay were used as an approximation for the change in nutrient loading to San Pablo 22 
Bay. Changes in Delta-related nitrogen and phosphorus loads to Suisun Bay and San Pablo Bay were 23 
thus assumed to be proportional to the estimated change in loads in Delta outflow.   24 

For nitrogen loads, changes of nitrate and ammonia loads at Mallard Island were estimated 25 
differently for Existing Conditions than for the project alternatives, due to differing assumptions 26 
regarding nitrogen loads from the SRWTP, the largest point source of nitrogen to the Delta. Loadings 27 
were estimated in the following manner.   28 

Ammonia: 29 

 Existing Conditions: The ammonia-nitrogen load was assumed to be equivalent to the current 30 
average ammonia load discharged from SRWTP (28.7 mg/L-N at 141 MGD; EchoWater FEIR 31 
2014) plus the ammonia load of the Delta tributaries unaffected by the SRWTP discharge, 32 
calculated from the long-term average ambient ammonia concentration (0.04 mg/L-N; Central 33 
Valley Water Board 2010a:5)  and the Delta outflow (provided in Appendix 5A, Section C.7). 34 

 Project Alternative: Ammonia-nitrogen loads at Mallard Island were calculated from the long-35 
term annual ammonia concentration downstream of the SRWTP calculated in the Impact WQ-1 36 
and the long-term average net Delta outflow (provided in Appendix 5A, Section C.7).   37 

Nitrate: 38 

 Existing Conditions: The estimated nitrate-nitrogen load was based on the modeled long-term 39 
annual average nitrate concentration at Mallard Island (as shown in Appendix 8J) and the long 40 
term average net Delta outflow.  The SRWTP contribution was not factored separately as it was 41 
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for ammonia, because nitrate levels under Existing Conditions are below analytical detection 1 
levels in SRWTP effluent. 2 

 Project Alternative: Nitrate-nitrogen loads were calculated as the sum of the nitrate load from 3 
modeled long-term annual average nitrate concentration at Mallard Island (which does not 4 
account for an increase in SRWTP effluent nitrate) and the average net Delta outflow, and nitrate 5 
load due to an increase in nitrate discharged from SRWTP (6.7 mg/L-N at 181 mgd; EchoWater 6 
FEIR 2014).    7 

These mass-balance calculations assume that transformation and loss of nitrogen species within the 8 
Delta are negligible.   9 

Phosphorus loads under the project alternatives could be altered by two factors:  1) change in the 10 
source water fraction, and thus phosphorus concentration, of outflows from the Delta; and 2) an 11 
increase or decrease in Delta outflow. The major source waters to the Delta—San Joaquin River, 12 
Sacramento River, and San Francisco Bay—have similar dissolved phosphorus concentrations for 13 
the months April through October (Figure 8-56), but during December through March, higher 14 
dissolved phosphorus concentrations occur in the San Joaquin River compared to the Sacramento 15 
River and San Francisco Bay. Under the project alternatives, changes in the fraction of San Joaquin 16 
River water in the Delta outflow during December through March are projected.  Considering the 17 
dissolved phosphorus concentrations of these sources, mass balance calculations show that for the 18 
relative change in source water fractions at Mallard Island, the magnitude of change in the dissolved 19 
phosphorus concentration of Delta outflows during these months would be negligible (<0.01 mg/L-20 
P).  Therefore, the relative change in phosphorus load in Delta outflow was considered to be 21 
proportional to the change in net Delta outflow.   22 

Mercury 23 

Constituent-specific Considerations 24 

San Francisco Bay is impaired because mercury contamination is adversely affecting existing 25 
beneficial uses, including sport fishing, preservation of rare and endangered species, and wildlife 26 
habitat (SFBRWQCB 2013).  Mercury concentrations in San Francisco Bay fish are high enough to 27 
threaten the health of humans who consume them, while concentrations in some bird eggs 28 
harvested from the shores of San Francisco Bay are high enough to account for abnormally high 29 
rates of eggs failing to hatch (SFBRWQCB 2013).  Because of these concerns, a mercury TMDL was 30 
approved for San Francisco Bay in 2007.  Beneficial uses of the Delta are similarly impaired due to 31 
methylmercury, and the Central Valley Water Board adopted the Delta Methylmercury TMDL in 32 
2011 to address the impairment.  The geographic scope of the San Francisco Bay TMDL includes 33 
Suisun Bay, San Pablo Bay, Central Bay, South Bay, and Lower South Bay.  The assessment addresses 34 
the effects of the project alternatives on mercury and methylmercury loads from the Delta to San 35 
Francisco Bay downstream of Suisun Bay.   36 

The bioavailability and toxicity of elemental mercury (from whatever primary source) are greatly 37 
enhanced through the natural, bacterial conversion of mercury to methylmercury in marshlands, 38 
wetlands or bottom sediments. The dominant source of methylmercury that enters the aquatic food 39 
web of San Francisco Bay is the internal net production of methylmercury bay sediments (Davis et 40 
al. 2012).  Historically, millions of pounds of inorganic mercury were used in gold mining operations 41 
within the San Francisco Bay watershed, and a large fraction of this mercury was washed 42 
downstream and accumulated in Bay sediment.  The large pool of inorganic mercury currently 43 
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contained in Bay sediments dominates the fraction converted to methylmercury and that 1 
accumulating the Bay’s aquatic food web.  2 

Exports from the Delta represent a sizable source of the overall mercury load to San Francisco Bay.  3 
The San Francisco Bay Mercury TMDL estimated that the Delta exported mercury at a rate of 440 4 
kg/year to the Bay based on data from 2003 (SFBRWQCB 2006).   David et al. (2009) estimated the 5 
Delta’s mercury export as 260 kg/year based on sediment, flow, and mercury data from 1995 6 
through 2006.  The later estimation is recognized as the most reliable calculation of mercury 7 
exported from the Delta to date (SFBRWQCB 2006). Other sources contribute approximately 782 8 
kg/year of mercury to San Francisco Bay, and include bed erosion, urban stormwater runoff, 9 
wastewater discharges, runoff from the Guadalupe River watershed and direct deposition 10 
(SFBRWQCB 2006).    11 

Methylmercury loading to the waters of San Francisco Bay is estimated to be approximately 69 12 
kg/year and is dominated by internal loading of methylmercury from Bay sediments (45 kg/year).  13 
External inputs also account for 22 kg/year of methylmercury loaded to the Bay, of which the Delta 14 
accounts for 9.8 kg/year (Yee et al. 2011).   15 

The San Francisco Bay Water Board assigned a total mercury waste load allocation (WLA) for the 16 
Delta of 330 kg/year or a load reduction of 110 kg/year.  The Central Valley Water Board has 17 
targeted the 110 kg/year total mercury load reduction in its planned implementation of the Delta 18 
Methylmerucry TMDL (SFBRWQCB 2006).  Waste load allocations for methylmercury were not 19 
established in the San Francisco Bay Mercury TMDL. 20 

Load Estimates 21 

Mercury and methylmercury loads were estimated by taking into account the change in existing load 22 
due to modifications in Delta outflow and changes in the fraction of source waters of Delta outflows 23 
to San Francisco Bay that would occur under the project alternatives. The existing loads of mercury 24 
and methylmercury from the Delta to San Francisco Bay of 260 kg/year and 9.8 kg/year, 25 
respectively, were obtained from the published literature (David et al. 2009; Yee et al. 2011).  These 26 
loads were calculated using historical water quality and flow data from Mallard Island, and as such, 27 
they account for the many sources of mercury and methylmercury to Delta waters.  In assessing the 28 
effects on mercury and methylmercury loads in Delta outflows due to the project alternatives, the 29 
approach taken assumes that the multiple other sources of mercury and methylmercury to net Delta 30 
outflow, besides changes in source water fraction and net outflow, would remain constant. This 31 
assumption was made because data was only available to quantitatively estimate the change in 32 
mercury and methylmercury loads due to changes in the magnitude of Delta outflow and changes in 33 
mercury and methylmercury concentrations at Mallard Island due to conservative mixing of the 34 
source waters composing Delta outflows at that location.  The project alternatives effects of 35 
floodplain and tidal restoration on methylmercury concentrations in the Delta, and thus, the San 36 
Francisco Bay were not quantifiable, and so were considered qualitatively in this analysis.   37 

The long-term average mercury and methylmercury loads under the project alternatives were 38 
calculated as the sum of 1) the existing mercury and methylmercury loads from existing literature, 39 
and 2) the net change in the mercury and methylmercury load associated with changes in the source 40 
water fraction/net outflow variables.  The change in the mercury and methylmercury load in Delta 41 
outflow was calculated as follows.  Long-term average concentrations of mercury and 42 
methylmercury in water were modeled quantitatively for the Delta using a mass-balance approach 43 
(as described in Appendix 8I).  Concentration data represent the concentration expected at a given 44 
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location due to conservative mixing (i.e., no uptake, loss or transformation) of the various source 1 
water fractions under the project alternatives.  Thus, the estimated concentrations do not account 2 
for other sources of mercury and methylmercury to Delta waters, including mobilization of 3 
sediment, flux from sediment, and in-Delta mercury methylation.  Given its seaward location, the 4 
modeled long-term average concentration data for Mallard Island (Appendix 8I, Table I-5 and Table 5 
I-6) were assumed to represent the concentration of mercury and methylmercury in Delta outflow 6 
due to conservative mixing of the various source waters under the project alternatives.  Modeled 7 
Mallard Island concentrations were converted to loads using the long-term annual average Delta 8 
outflow (as shown in Appendix 5A, Section C.7) at Mallard Island projected for Existing Conditions 9 
and the project alternative.  The difference between the load estimate for the alternative and 10 
Existing Conditions is equivalent to the net change in the mercury and methylmercury load 11 
associated with changes in the source water fraction/net outflow variables (item 2, above). 12 

Long-term average mercury and methylmercury loads in Delta exports to San Francisco Bay were 13 
then estimated by summing 1) the existing load (260 kg/year mercury; and 9.8 kg/year 14 
methylmercury) and 2) the net change in the mercury and methylmercury load associated with 15 
changes in the source water fraction/net outflow variables.   16 

Selenium 17 

Constituent-specific Considerations 18 

Selenium is an essential trace element for human and other animal nutrition that occurs naturally in 19 
the environment. It is also highly bioaccumulative and is of concern because it can cause chronic 20 
toxicity (especially impaired reproduction) in fish and aquatic birds (Ohlendorf 2003). Examples of 21 
those effects include reduced hatchability of fertile eggs and the development of severe, often lethal, 22 
embryo deformities in fish and birds (Department of the Interior 1998; Ohlendorf 2003). Because of 23 
the known effects of selenium bioaccumulation from aquatic organisms to higher trophic levels in 24 
the food chain, the wildlife habitat and rare, threatened, or endangered species beneficial uses are 25 
the most sensitive receptors to selenium exposure. Selenium also affects other aquatic life beneficial 26 
uses, including warm freshwater habitat; cold freshwater habitat; migration of aquatic organisms; 27 
spawning, reproduction, and/or early development; and estuarine habitat. Additional non-habitat 28 
beneficial uses that may be affected include freshwater replenishment, municipal and domestic 29 
supply, and agricultural supply. 30 

Selenium is a constituent of concern in San Francisco Bay for potential effects on aquatic and 31 
terrestrial resources, and (indirectly) human health. The State Water Board listed San Francisco Bay 32 
as having impaired water quality for selenium under CWA Section 303(d) in 1998 (State Water 33 
Resources Control Board 2011). Currently, North, Lower, and South San Francisco Bay are Section 34 
303(d) listed for impairments from selenium due to reduced hatchability in nesting diving birds.  35 
Historical monitoring of selenium in ducks, fish, and invertebrates in the northern part of San 36 
Francisco Bay revealed concentrations that could cause health risks to people and wildlife.  More 37 
recent monitoring has shown that selenium tissue concentrations of diving ducks have declined to 38 
be within the normal background range and white sturgeon muscle concentrations are substantially 39 
lower than observed before the North Bay was Section 303(d) listed (SFBRWQCB 2011; SFEI 2014). 40 
Selenium levels in the North Bay have declined gradually since the early 1990s before the North Bay 41 
was first 303(d) listed (Tetra Tech 2008).   This was due in part to the petroleum refineries, which 42 
were a major source of dissolved selenium to the North Bay at that time, implemented controls by 43 
1999 that decreased selenium in their discharges by up to 66% (Tetra Tech 2008).   44 
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Although the entire San Francisco Bay is listed as impaired by selenium, separate TMDLs for 1 
selenium will be developed for the North Bay and South Bay, as the primary selenium loading to the 2 
North Bay and the Suisun Bay area is from the Delta and the South Bay is affected by local and 3 
watershed sources not associated with the Delta (Lucas and Stewart 2007). The San Francisco Bay 4 
Water Board is conducting a new TMDL project to address selenium toxicity in the North Bay, 5 
defined to include a portion of the Delta, Suisun Bay, Carquinez Strait, San Pablo Bay, and the Central 6 
Bay (SFBRWQCB 2011). The North Bay selenium TMDL will identify and characterize selenium 7 
sources to the North Bay and the processes that control the uptake of selenium by wildlife. The 8 
TMDL also will quantify selenium loads, develop and assign waste load allocations among sources, 9 
and include an implementation plan designed to achieve the TMDL and protect beneficial uses.  10 

Of the major watersheds that contribute to outflow from the Delta to the North Bay, selenium is 11 
most enriched in marine sedimentary rocks of the Coast Ranges on the western side of the San 12 
Joaquin Valley (Presser and Piper 1998). Erosion of the selenium-enriched sedimentary rock and 13 
irrigation practices used in the Central Valley contribute to selenium concentrations in this 14 
watershed. 15 

The San Francisco Bay Regional Monitoring Program (RMP) collects samples throughout San 16 
Francisco Bay annually for measurement of total and dissolved selenium.  The San Francisco Bay 17 
Water Board (2011) recommends averaging selenium concentrations from samples collected across 18 
the North Bay on an annual basis to compare with water column selenium numeric thresholds.  19 
Total and dissolved selenium data generated by the RMP during the period 2002–2013 for samples 20 
collected north of the Bay Bridge and downstream of Mallard Island were averaged for each 21 
calendar year (SFEI 2015).   For dissolved selenium, annual average concentrations in the North Bay 22 
ranged from 0.05–0.17 µg/L, averaging 0.11 µg/L over the entire period. For total selenium, annual 23 
average concentrations in the North Bay ranged from 0.07–0.22 µg/L, averaging 0.13 µg/L over the 24 
entire period.  The ratio of dissolved to total selenium over this period was 90%.  25 

Selenium criteria were promulgated for all San Francisco Bay and Delta waters in the NTR 26 
(SFBRWQCB 2013). The NTR criteria specifically apply to San Francisco Bay upstream to and 27 
including Suisun Bay and the Delta. The NTR values are 5.0 µg/L (4-day average) and 20 µg/L (1-28 
hour average).  By comparison, the available data show that the maximum concentration in the 29 
North Bay has not exceeded 0.44 µg/L since 2002.  However, the NTR criteria are not considered 30 
protective of aquatic life in the San Francisco Bay because the current scientific information shows 31 
that selenium toxicity is driven by dietary exposures that are amplified through biomagnification of 32 
selenium through the aquatic food chain (USEPA 2014).  The USEPA has published draft aquatic life 33 
ambient water quality criteria for selenium (USEPA 2014) that account for dietary exposure that 34 
recommend fish and fish egg/ovary tissue concentrations that are protective of aquatic life.  The 35 
USEPA draft criterion for selenium is 15.2 mg/kg (dry weight) in fish eggs or ovaries, and 8.1 mg/kg 36 
(dry weight) in fish whole-body (or 11.8 mg/kg in fish muscle). Selenium concentrations in white 37 
sturgeon muscle throughout the entire San Francisco Bay, including fish from the North Bay, have 38 
mostly been below 10 mg/kg (dry weight) in the most recent fish surveys conducted by the RMP 39 
(2006 and 2009) (SFEI 2014).  Because obtaining fish tissues is challenging, USEPA (2014) also 40 
recommends water column dissolved selenium criteria of 1.3 µg/L for lentic aquatic systems and 4.8 41 
µg/L for lotic aquatic systems.  Water column dissolved selenium concentrations in the North Bay 42 
have been substantially below the draft lentic or lotic recommended criteria. 43 

Because the North Bay TMDL is currently in development, a final fish-tissue concentration target 44 
and method for translating this target to a dissolved selenium water column concentration for the 45 
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North Bay has not yet been determined.  Presser and Luoma (2013) translated a whole-body fish 1 
tissue target of 8 mg/kg to a dissolved selenium water column concentration using ecosystem 2 
modeling and data/assumptions specific to the North Bay.  In the North Bay, white sturgeon are 3 
considered representative of the most sensitive aquatic species because its exposure to selenium is 4 
high due to its long lifecycle, its benthic feeding habits, and its diet consisting of selenium-rich 5 
benthic macroinvertebrates (i.e., Corbula amurensis) (SFBRWQCB 2011).  A dissolved selenium 6 
concentration of 0.202 µg/L, applicable to the North Bay as a whole, was predicted by Presser and 7 
Luoma (2013) to coincide with a whole-fish tissue concentration in white sturgeon of 8 mg/kg 8 
under long-term average annual flow conditions (trophic transfer factors for predator and prey 9 
were 1.3 and 9.2, respectively; partitioning coefficient (Kd) was 3,317 L/g).   10 

Annual average dissolved selenium concentrations in the North Bay as measured by the RMP (0.05–11 
0.17 µg/L) have been below the 0.202 µg/L dissolved selenium water column target since 2002.  The 12 
low long-term average dissolved selenium concentration of the North Bay (0.11 µg/L) and data from 13 
recent fish tissue surveys have led to the suggestion that the North Bay may not currently be 14 
impaired with respect to selenium, and this suggestion has led to continued efforts as part of the 15 
North Bay TMDL development to determine the current effects to aquatic life from selenium in the 16 
North Bay (SFBRWQCB 2011). 17 

Existing annual average selenium loads for the entire North Bay have been calculated based on 18 
measured concentrations of the major source waters to the North Bay, with concentrations 19 
measured in samples from Mallard Island used to estimate the load of total selenium exported from 20 
the Delta (SFBRWQCB 2011).  The Preliminary Project Report for the North Bay selenium TMDL has 21 
reported the existing load of total selenium to the North Bay is 5,605 kg/yr (assuming an average 22 
urban and non-urban runoff load of 595 kg/year).  The existing total selenium load to the North Bay 23 
from the Delta is 3,940 kg/yr, which comprises 70.3% of the entire North Bay load (SFBRWQCB 24 
2011).  While the entire North Bay load of dissolved selenium was not determined, the dissolved 25 
selenium load to the North Bay from the Delta has been estimated as 2,700 kg/yr (SFBRWQCB 2011; 26 
Tetra Tech 2014).   27 

Load Estimates 28 

The project alternatives would primarily influence selenium loads to the North Bay through 29 
diversion of Sacramento River water at the proposed north Delta intakes, with the diverted fraction 30 
being replaced by flows from the San Joaquin River, which are naturally enriched with selenium.  31 
Because relatively minimal changes (<10%) in long-term average net Delta outflow relative to the 32 
project alternatives are expected (Appendix 5A, Section C.7), tidal velocities, and thus sedimentation 33 
rates, in the Plan Area and North Bay are expected to remain unchanged. Thus, increased 34 
sedimentation of particulates, and associated selenium enrichment of North Bay sediments, due to 35 
changes in net Delta outflow is not expected. Any changes in sediment selenium levels that would 36 
occur in the North Bay would track the relative changes in selenium water column concentrations 37 
due to the alternative. Changes in North Bay water column selenium concentrations and loads due to 38 
the project alternatives were determined as follows.   39 

The long-term average total and dissolved selenium concentrations in the North Bay under the 40 
project alternatives were estimated assuming that the current long-term average selenium 41 
concentrations of the North Bay (0.11 and 0.13 µg/L for dissolved and total selenium) would change 42 
in proportion to the change in the long-term average total selenium load of the North Bay. North Bay 43 
selenium loads were estimated by taking into account the change in existing load due to 44 
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modifications in net outflow and source water fractions of Delta exports to the North Bay expected 1 
for the alternative.  Specifically, the long-term average selenium load of the North Bay under the 2 
alternative was calculated as the summation of 1) the existing North Bay selenium load (5,605 3 
kg/yr), and 2) the incremental change in selenium load of net Delta outflow expected under the 4 
alternative.   5 

The incremental change in selenium load in net Delta outflow under the project alternatives (item 2, 6 
above) was estimated as follows, assuming that loads to the North Bay besides those from the Delta 7 
would remain unchanged.  First, the percent change in selenium load in net Delta outflow was 8 
calculated using modeling results.  Long-term average concentrations of dissolved selenium in water 9 
were modeled for the Delta using a quantitative mass-balance approach (as described in Appendix 10 
8M). Concentration data represent the concentration expected at a given location due to 11 
conservative mixing (i.e., no uptake, loss or transformation) of the various source water fractions 12 
under the alternative. Thus, the estimated concentrations do not account for other sources or sinks 13 
of selenium to Delta waters, including mobilization of sediment, flux from sediment, and sediment 14 
deposition.  Given its seaward location, the modeled long-term average concentration data for the 15 
Mallard Island station (Appendix 8M, Tables M-9a and M-9b) were assumed to represent the 16 
concentration of dissolved selenium in Delta outflow due to conservative mixing of the various 17 
source waters under the alternative.  Mallard Island concentration data were converted to selenium 18 
loads using the long-term annual average flow (as shown in Appendix 5A of the EIR/EIS, Section C.7) 19 
at Mallard Island.  The percent change of the modeled selenium load (“modeled percent change”) 20 
under the alternative relative to the modeled selenium load in Delta outflow under Existing 21 
Conditions was then calculated.  The incremental change in total selenium load of net Delta outflow 22 
under the alternative (item 2, above) was calculated as the product of 1) the modeled percent 23 
change in selenium load, and 2) the current estimate for existing long-term average total selenium 24 
loads from the Delta to the North Bay (3,940 kg/yr).   25 

8.3.2 Effects and Mitigation Approaches 26 

8.3.2.1 No Action Alternative 27 

Impact WQ-9: Effects on Dissolved Oxygen Resulting from Facilities Operations and 28 
Maintenance 29 

Upstream of the Delta 30 

DO levels in the reservoirs and rivers are primarily affected by water temperature, flow velocity, 31 
turbulence, amounts of oxygen demanding substances present (e.g., ammonia, organics), and rates 32 
of photosynthesis (which is influenced by nutrient levels), respiration, and decomposition. Water 33 
temperature and salinity affect the maximum DO saturation level (i.e., the highest amount of oxygen 34 
the water can dissolve). Flow velocity affects the turbulence and re-aeration of the water (i.e., the 35 
rate at which oxygen from the atmosphere can be dissolved in water). High nutrient content can 36 
support aquatic plant and algae growth, which in turn generates oxygen through photosynthesis and 37 
consumes oxygen through respiration and decomposition. 38 

A reservoir can exhibit seasonal changes in the DO profile from the water surface to the sediments 39 
that is affected by its degree of thermal stratification, where oxygenated inflows enter and mix with 40 
the reservoir, its level of productivity that contributes DO through photosynthesis and consumes DO 41 
through respiration and decomposition, as well as the prevailing winds that cause mixing within the 42 
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reservoir. Water temperature also is a factor in that it affects the level (between the surface and the 1 
bottom) at which oxygenated river inflows enter the reservoir, the DO saturation level, and 2 
photosynthesis and respiration rates.  Cold inflows tend to move deep into the reservoir due to the 3 
lower density of cold water, whereas warm water inflows tend to mix with the surface waters, 4 
particularly when the reservoir is thermally stratified.  Under the No Action Alternative, the primary 5 
factor that would change relative to Existing Conditions is that end-of-September carryover storage 6 
would be lower in all years (see Chapter 5, Water Supply, Section 5.3.3.1), which would affect the 7 
temperature profile of the reservoirs at the end of summer. Nevertheless, the reservoirs would 8 
continue to thermally stratify seasonally, as they do under Existing Conditions. Given the size of the 9 
reservoirs—Lake Oroville, Trinity Lake, Shasta Lake, and Folsom Lake—and their significant surface 10 
area, inflows and wind fetch that would still contribute to oxygenating these water bodies, the lower 11 
carryover storage that would occur under the No Action Alternative is not expected to cause DO 12 
depletions or substantial changes in DO that would adversely affect the beneficial uses of these 13 
water bodies. 14 

The No Action Alternative would alter the magnitude and timing of water releases from reservoirs 15 
upstream of the Delta relative to Existing Conditions, altering downstream river flows. There would 16 
be some increases and decreases in the mean monthly river flows, depending on month and year. 17 
Mean monthly flows would remain within the range historically seen under Existing Conditions. 18 
Moreover, these are large, turbulent rivers with velocities typically in the range of 0.5 fps to 2.0 fps 19 
or higher. Consequently, flow changes that would occur under the No Action Alternative would not 20 
be expected to have substantial effects on river DO levels; likely, the changes would be 21 
immeasurable. This is because sufficient turbulence and interaction of river water with the 22 
atmosphere would continue to occur under this alternative to maintain water saturation levels (due 23 
to these factors) at levels similar to that of Existing Conditions. 24 

The changes in the magnitude and timing of water releases from reservoirs upstream of the Delta, 25 
relative to Existing Conditions, could affect downstream river temperatures, depending on month 26 
and year. Water temperature affects the maximum DO saturation level; as temperature increases, 27 
the DO saturation level decreases. When holding constant for barometric pressure (e.g., 760 mm 28 
mercury), the DO saturation level ranges from 7.5 mg/L at 30°C (86°F) to 11 mg/L at 10°C(50°F) 29 
(Tchobanoglous and Schroeder 1987:735). As described in the affected environment section, DO in 30 
the Sacramento River at Keswick, Feather River at Oroville, and lower American River ranged from 31 
7.3 to 15.6 mg/L, 7.4 to 12.5 mg/L, and 6.5 to 13.0 mg/L, respectively. Thus, these rivers are well 32 
oxygenated and experience periods of supersaturation (i.e., when DO level exceeds the saturation 33 
concentration). Because these are large, turbulent rivers, any reduced DO saturation level that 34 
would be caused by an increase in temperature under the No Action Alternative would not be 35 
expected to cause DO levels to be outside of the range seen historically. This is because sufficient 36 
turbulence and interaction of river water with the atmosphere would continue to occur under this 37 
alternative to maintain saturation levels. 38 

Amounts of oxygen demanding substances present (e.g., ammonia, organics) in the reservoirs and 39 
rivers upstream of the Delta, rates of photosynthesis (which is influenced by nutrient 40 
levels/loading), and respiration and decomposition of aquatic life is not expected to change 41 
sufficiently under the No Action Alternative to substantially alter DO levels relative to Existing 42 
Conditions. Any minor reductions in DO levels that may occur under this alternative would not be 43 
expected to be of sufficient frequency, magnitude and geographic extent to adversely affect 44 
beneficial uses, or substantially degrade the quality of these water bodies, with regard to DO. 45 
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An effect on salinity (expressed as EC) would not be expected in the rivers and reservoirs upstream 1 
of the Delta. Thus, these parameters would not be expected to measurably change DO levels under 2 
the No Action Alternative, relative to Existing Conditions. 3 

Delta 4 

Similar to the reservoirs and rivers upstream of the Delta, DO levels in the Delta are primarily 5 
affected by water temperature, salinity, Delta channel flow velocities, nutrients (i.e., phosphorus and 6 
nitrogen) and aquatic organisms (i.e., photosynthesis, respiration, and decomposition). Sediment 7 
oxygen demand of organic material deposited in the low velocity channels also affects Plan Area DO 8 
levels. 9 

Under the No Action Alternative, minor DO level changes could occur due to nutrient loading to the 10 
Delta relative to Existing Conditions (see WQ-1, WQ-15, WQ-23). The state has begun to aggressively 11 
regulate point-source discharge effects on Delta nutrients, and is expected to further regulate 12 
nutrients upstream of and in the Delta in the future. Although population increased in the affected 13 
environment between 1983 and 2001, average monthly DO levels during this period of record show 14 
no trend in decline in the presence of presumed increases in anthropogenic sources of nutrients 15 
(Table 8-11). Based on these considerations, excessive nutrients that would cause low DO levels 16 
would not be expected to occur under the No Action Alternative. 17 

Various areas of the Delta could experience salinity increases due to change in quantity of Delta 18 
inflows (see WQ-11). For a 5 ppt salinity increase at 68°Fahrenheit, the saturation level of oxygen 19 
dissolved in the water is reduced by only about 0.25 mg/L. Thus, increased salinity under the No 20 
Action Alternative would generally have relatively minor effects on Delta DO levels where salinity is 21 
increased on the order of 5 ppt or less. 22 

The relative degree of tidal exchange of flows and turbulence, which contributes to exposure of 23 
Delta waters to the atmosphere for reaeration, would not be expected to substantially change 24 
relative to Existing Conditions, such that these factors would reduce Delta DO levels below 25 
objectives or levels that protect beneficial uses. 26 

As discussed in the section on DO in section 8.3.1.7 Effects of climate change on air and Delta water 27 
temperatures are discussed in Appendix 29C. In general, waters of the Delta would be expected to 28 
warm less than 5 degrees F under the No Action Alternative, relative to Existing Conditions, due to 29 
climate change, which translates into a < 0.5 mg/L decrease in DO saturation. Thus, increased 30 
temperature under the No Action Alternative would generally have relatively minor effects on Delta 31 
DO levels. 32 

Some waterways in the eastern, southern, and western Delta are listed on the state’s Clean Water 33 
Act section 303(d) list as impaired due to low oxygen levels. A TMDL for the Deep Water Ship 34 
channel in the eastern Delta has been approved and identifies the factors contributing to low DO in 35 
the Deep Water Ship Channel as oxygen demanding substances from upstream sources, Deep Water 36 
Ship Channel geometry, and reduced flow through the Deep Water Ship Channel (Central Valley 37 
Water Board 2005:28). The TMDL takes a phased approach to allow more time to gather additional 38 
informational on source and linkages to the DO impairment, while at the same time moving forward 39 
on making improvements to DO conditions. One component of the TMDL implementation activities 40 
is an aeration device demonstration project.  41 

In the Deep Water Ship Channel, low DO events have historically occurred in May-October, and 42 
typically in drier years and when flows in the San Joaquin River at Stockton are less than 1000 cfs 43 
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(Central Valley Regional Water Quality Control Board 2014, ICF International 2010).  Concerns have 1 
been raised that flows on the San Joaquin River at Stockton may increase, causing the location of the 2 
minimum DO point to shift downstream.   3 

Figure 8-65 shows a box-and-whisker plot of the monthly average flows in the San Joaquin River at 4 
Stockton for the months of May-October for Dry and Critical water year types.  The figure shows that 5 
while flows do change somewhat, they are generally within the range of flows seen under Existing 6 
Conditions. Reports indicate that the aeration facility performs adequately under the range of flows 7 
from 250-1000 cfs (ICF International 2010).  Based on the above, the expected changes in flows in 8 
the San Joaquin River at Stockton are not expected to substantially move the point of minimum DO, 9 
and therefore the aeration facility will likely still be located appropriately to keep DO levels above 10 
basin plan objectives. 11 

Overall, assuming continued operation of the aerators, the alternative is not expected to have a 12 
substantial impact on DO in the Deep Water Ship Channel.  It is expected that under the No Action 13 
Alternative that DO levels in the Deep Water Ship Channel would remain similar to those under 14 
Existing Conditions or improve as the TMDL-required studies are completed and actions are 15 
implemented to improve DO levels. DO levels in other Clean Water Act section 303(d)-listed 16 
waterways would not be expected to change relative to Existing Conditions, as the circulation of 17 
flows, tidal flow exchange, and re-aeration would continue to occur similar to Existing Conditions. 18 

SWP/CVP Export Service Areas 19 

The primary factor that would affect DO in the conveyance channels and ultimately the receiving 20 
reservoirs in the SWP/CVP Export Service Areas would be changes in the levels of nutrients and 21 
oxygen-demanding substances and DO levels in the exported water. For reasons provided above, the 22 
Delta waters exported to the SWP/CVP Export Service Areas would not be expected to be 23 
substantially lower in DO compared to Existing Conditions. Exported water could potentially be 24 
warmer and have higher salinity relative to Existing Conditions. Nevertheless, because the 25 
biochemical oxygen demand of the exported water would not be expected to substantially differ 26 
from that under Existing Conditions (due to ever increasing water quality regulations), canal 27 
turbulence and exposure of the water to the atmosphere and the algal communities that exist within 28 
the canals would establish an equilibrium for DO levels within the canals. The same would occur in 29 
downstream reservoirs. Consequently, substantial adverse effects on DO levels in the SWP/CVP 30 
Export Service Areas would not be expected to occur under the No Action Alternative relative to 31 
Existing Conditions. 32 

The effects on dissolved oxygen from implementing the No Action Alternative is determined to not 33 
be adverse. 34 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 35 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 36 
purpose of making the CEQA impact determination for this constituent. For additional details on the 37 
effects assessment findings that support this CEQA impact determination, see the effects assessment 38 
discussion that immediately precedes this conclusion. 39 

Reservoir storage reductions that would occur under the No Action Alternative, relative to Existing 40 
Conditions, would not be expected to result in a substantial adverse change in DO levels in the 41 
reservoirs, because oxygen sources (surface water aeration, aerated inflows, vertical mixing) would 42 
remain.  Similarly, river flow rate reductions that would occur would not be expected to result in a 43 
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substantial adverse change in DO levels in the rivers upstream of the Delta, given that mean monthly 1 
flows would remain within the ranges historically seen under Existing Conditions and the affected 2 
river are large and turbulent. Any reduced DO saturation level that may be caused by increased 3 
water temperature would not be expected to cause DO levels to be outside of the range seen 4 
historically. Finally, amounts of oxygen demanding substances and salinity would not be expected to 5 
change sufficiently to affect DO levels. 6 

It is expected there would be no substantial change in Delta DO levels in response to a shift in the 7 
Delta source water percentages under this alternative or substantial degradation of these water 8 
bodies, with regard to DO. DO levels would be affected by nutrient loading, which the state has 9 
begun to aggressively regulate the discharges of, and this loading would not be expected to lower DO 10 
levels relative to Existing Conditions based on historical DO levels. Further, the anticipated changes 11 
in salinity would have relatively minor effects on DO levels, and tidal exchange, which contribute to 12 
the reaeration of Delta waters would not be expected to change substantially. 13 

There is not expected to be substantial, if even measurable, changes in DO levels in the SWP/CVP 14 
Export Service Areas waters under the No Action Alternative, relative to Existing Conditions, 15 
because the biochemical oxygen demand of the exported water would not be expected to 16 
substantially differ from that under Existing Conditions (due to ever increasing water quality 17 
regulations), canal turbulence and exposure of the water to the atmosphere and the algal 18 
communities that exist within the canals would establish an equilibrium for DO levels within the 19 
canals. The same would occur in downstream reservoirs. 20 

There would be no substantial, and likely no measurable, long-term change in DO levels Upstream of 21 
the Delta, in the Plan Area, or the SWP/CVP Export Service Areas under the No Action Alternative 22 
relative to Existing Conditions. As such, this alternative is not expected to cause additional 23 
exceedance of applicable water quality objectives by frequency, magnitude, and geographic extent 24 
that would adversely affect beneficial uses. Because no substantial changes in DO levels are 25 
expected, long-term water quality degradation would not be expected, and, thus, beneficial uses 26 
would not be expected to be adversely affected. Various Delta waterways are Clean Water Act 27 
section 303(d)-listed for low DO, but because no substantial decreases in DO levels are expected, 28 
greater degradation and impairment of these areas is not expected to occur. This impact is 29 
considered to be less than significant. 30 

Impact WQ-23: Effects on Phosphorus Concentrations Resulting from Facilities Operations 31 
and Maintenance 32 

As described under Impact WQ-29, facilities operations and maintenance is not expected to result in 33 
substantial changes in TSS and Turbidity under the project alternative relative to Existing 34 
Conditions in surface waters upstream of the Delta, in the Delta, and in the SWP/CVP Export Service 35 
Areas.  Thus in these areas, long-term changes in the levels of suspended sediment-bound 36 
phosphorus are not expected.  Additional factors that may effect phosphorus levels are discussed 37 
below.  38 
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Impact WQ-25: Effects on Selenium Concentrations Resulting from Facilities Operations and 1 
Maintenance 2 

Upstream of the Delta 3 

Substantial point sources of selenium do not exist upstream in the Sacramento River watershed, in 4 
the watersheds of the eastern tributaries (Cosumnes, Mokelumne, and Calaveras Rivers), or 5 
upstream of the Delta in the San Joaquin River watershed. Nonpoint sources of selenium within the 6 
watersheds of the Sacramento River and the eastern tributaries also are relatively low, resulting in 7 
generally low selenium concentrations in the reservoirs and rivers of those watersheds. 8 
Consequently, any modified reservoir operations and subsequent changes in river flows under the 9 
No Action Alternative, relative to Existing Conditions, are expected to have negligible, if any, effects 10 
on reservoir and river selenium concentrations upstream of Freeport in the Sacramento River 11 
watershed or in the eastern tributaries upstream of the Delta. 12 

Non-point sources of selenium in the San Joaquin River watershed are associated with discharges of 13 
subsurface agricultural drainage to the river or its tributaries. Selenium concentrations in the San 14 
Joaquin River upstream of the Delta comply with NTR criteria and Basin Plan objectives at Vernalis 15 
under Existing Conditions, and they are expected to do so under the No Action Alternative. This is 16 
because a TMDL has been developed by the Central Valley Water Board (2001), the Grassland 17 
Bypass Project has established limits that will result in reduced inputs of selenium to the Delta, and 18 
the Central Valley Water Board (2010a) and State Water Board (2010d, 2010e) have established 19 
Basin Plan objectives that are expected to result in decreasing discharges of selenium from the San 20 
Joaquin River to the Delta, as previously discussed in 8.1.3.15.  21 

Selenium concentrations at Vernalis are generally higher during lower San Joaquin River flows, with 22 
considerable variability in concentrations below about 3,000 cubic feet per second (cfs), as shown in 23 
Appendix 8M, Selenium, Table M-33 and Figures M-7 through M-20. Modeling of flows for the San 24 
Joaquin River at Vernalis indicates that average annual flows under the No Action Alternative would 25 
vary by less than 10 percent from Existing Conditions (Appendix 5A). Given these relatively small 26 
decreases in flows and the considerable variability in the relationship between selenium 27 
concentrations and flows in the San Joaquin River, it is expected that selenium concentrations in the 28 
San Joaquin River would be minimally affected, if at all, by anticipated changes in flow rates under 29 
the No Action Alternative.  30 

Thus, available information indicates selenium concentrations are well below the Basin Plan 31 
objective and are likely to remain so under the No Action Alternative. The negligible changes in 32 
selenium concentrations that may occur in the water bodies of the affected environment located 33 
upstream of the Delta would not be of frequency, magnitude, and geographic extent that would 34 
adversely affect any beneficial uses or substantially degrade the quality of these water bodies as 35 
related to selenium. 36 

Delta 37 

Selenium concentrations and threshold comparisons for each of the 11 modeled Delta assessment 38 
locations under Existing Conditions and the No Action Alternative are presented in Appendix 8M, 39 
Selenium, Table M-9a for water, Tables M-10 through M-29 for most biota (whole-body fish 40 
(excluding sturgeon), bird eggs [invertebrate diet], bird eggs [fish diet], and fish fillets) throughout 41 
the Delta, and Tables M-30 through M-32 for sturgeon at the two western Delta locations. Figures 8-42 
59a and 8-59b present graphical distributions of predicted selenium concentration changes (shown 43 
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as changes in available assimilative capacity based on 1.3 µg/L) in water at each modeled 1 
assessment location for all years. Appendix 8M, Figure M-21 provides more detail in the form of 2 
monthly patterns of selenium concentrations in water during the modeling period. 3 

Relative to Existing Conditions, the No Action Alternative would result in little to no change in 4 
average selenium concentrations in water at all modeled Delta assessment locations. Long-term 5 
average concentrations at most locations would be the same or lower, with the exception of Old 6 
River at Rock Slough and North Bay Aqueduct during the drought period modeled (1987–1991) and 7 
Jones pumping plant for the entire (1976–1991) and drought periods modeled (Appendix 8M, Table 8 
M-9a).  Long-term average concentrations at these locations would increase negligibly (0.01–0.02 9 
µg/L) at these locations, resulting in a reduction of assimilative capacity of <1%, relative to the 1.3 10 
µg/L USEPA draft water quality criterion (Figure 8-59a). The long-term average selenium 11 
concentrations in water under the No Action Alternative would range from 0.09–0.38 µg/L 12 
(Appendix 8M, Table 9a), well below the USEPA draft water quality criterion of 1.3 µg/L. 13 

Relative to Existing Conditions, the No Action Alternative would result in little to no change in 14 
estimated selenium concentrations in most biota (whole-body fish, bird eggs [invertebrate diet], 15 
bird eggs [fish diet], and fish fillets), with the largest increase being 0.01 mg/kg dry weight (dw) at 16 
Buckley Cove for the drought period (Table M-20). During the drought period, concentrations of 17 
selenium in sturgeon in the western Delta would increase slightly, with about a 0.09 mg/kg dw (1 18 
percent) increase for the San Joaquin River at Antioch (Appendix 8M, Tables M-30 and M-31).  19 

Modeled selenium concentrations in fish and bird eggs were compared with effect benchmarks to 20 
evaluate the potential for selenium to exceed levels of concern for toxicity or health advisories.  21 
These effects benchmarks included Levels of Concern for whole fish and bird eggs, Toxicity 22 
Thresholds for whole fish, bird eggs, and sturgeon, and Advisory Tissue Levels for fish fillets 23 
consumed by people. Toxicity Threshold Exceedance Quotients (i.e., modeled tissue concentration 24 
divided by Toxicity Threshold benchmarks) were determined for selenium concentrations in all 25 
biota for the entire period modeled and for the drought period modeled. Likewise, Level of Concern 26 
Exceedance Quotients (i.e., modeled tissue divided by Level of Concern benchmarks) were also 27 
calculated for selenium concentrations in all biota. All Exceedance Quotients for whole fish, bird 28 
eggs, and fish fillets are less than 1.0, indicating low probability of adverse effects (Appendix 8M, 29 
Table M-20). Low Toxicity Threshold Exceedance Quotients for selenium concentrations in sturgeon 30 
from the western Delta exceed 1.0 for the modeled drought period, indicating a higher probability 31 
for adverse effects for drought years (Appendix 8M, Table M-32). Relative to Existing Conditions, 32 
there would be no increase in any exceedance quotient at any Delta assessment location, except for 33 
the whole body fish Toxicity Level Exceedance Quotient for the San Joaquin River at Buckley Cove 34 
for the drought period (from 0.29 to 0.30). Figures 8-61a through 8-65 show the exceedance 35 
quotients based on the lowest benchmarks for whole-body fish, bird eggs (invertebrate diet), bird 36 
eggs (fish diet), fish fillets, and sturgeon in drought years at each modeled location. In summary, 37 
relative to Existing Conditions, the No Action Alternative would result in essentially no change in 38 
selenium concentrations throughout the Delta. The No Action Alternative would not be expected to 39 
substantially increase the frequency with which applicable toxicity and level of concern benchmarks 40 
would be exceeded in the Delta or substantially degrade the quality of water in the Delta, with 41 
regard to selenium. 42 
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SWP/CVP Export Service Areas 1 

Relative to Existing Conditions, the No Action Alternative would result in little to no change in long-2 
term average selenium concentrations in water at the south Delta pumping plants. At the Banks 3 
pumping plant, there would be no change in long-term average concentrations for the entire period 4 
modeled or the drought period modeled (Appendix 8M, Table M-9a).  At the Jones pumping plant, 5 
selenium concentrations would increase by 0.01 µg/L for the entire period modeled and by 0.02 6 
µg/L for the drought period modeled (Appendix 8M, Table M-9a), which would correspond to a 7 
reduction in assimilative capacity of about 1% (Figure 8-59a). Furthermore, the modeled selenium 8 
concentrations in water (Table M-9a) for the No Action Alternative would range from 0.21–0.29 9 
µg/L, well below the USEPA draft water quality criterion of 1.3 µg/L. 10 

Relative to Existing Conditions, the No Action Alternative would result in very small changes (less 11 
than 1 percent) in estimated selenium concentrations in biota (whole-body fish, bird eggs 12 
[invertebrate diet], bird eggs [fish diet], and fish fillets) (Table M-20). Concentrations of selenium in 13 
biota would not be expected to exceed any benchmarks for biota (Figures 8-61a through 8-64b, 14 
Appendix 8M, Table M).  15 

Relative to Existing Conditions, the No Action Alternative would result in essentially no change in 16 
selenium concentrations at the SWP/CVP Export Service Areas, because there would essentially be 17 
no change in selenium concentrations at the Bank and Jones pumping plants. Thus, the No Action 18 
Alternative would not be expected to substantially increase the frequency with which applicable 19 
benchmarks would be exceeded in the Export Service Areas or substantially degrade the quality of 20 
water in the Export Service Areas, with regard to selenium. 21 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 22 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 23 
purpose of making the CEQA impact determination for selenium. For additional details on the effects 24 
assessment findings that support this CEQA impact determination, see the effects assessment 25 
discussion that immediately precedes this conclusion. 26 

There are no substantial point sources of selenium in watersheds upstream of the Delta, and no 27 
substantial nonpoint sources of selenium in the watersheds of the Sacramento River and the eastern 28 
tributaries. Nonpoint sources in the San Joaquin Valley that contribute selenium to the Delta will be 29 
controlled through a TMDL developed by the Central Valley Water Board (2001) for the lower San 30 
Joaquin River, established limits for the Grassland Bypass Project, and Basin Plan objectives (Central 31 
Valley Water Board 2010d and State Water Board 2010d, 2010e) that are expected to result in 32 
decreasing discharges of selenium from the San Joaquin River to the Delta. Consequently, any 33 
modified reservoir operations and subsequent changes in river flows under the No Action 34 
Alternative, relative to Existing Conditions, are expected to cause negligible changes in selenium 35 
concentrations in water. Any negligible changes in selenium concentrations that may occur in the 36 
water bodies of the affected environment located upstream of the Delta would not be of frequency, 37 
magnitude, and geographic extent that would adversely affect any beneficial uses or substantially 38 
degrade the quality of these water bodies as related to selenium. 39 

Relative to Existing Conditions, modeling estimates indicate that the No Action Alternative would 40 
result in essentially no change in selenium concentrations throughout the Delta, with all changes on 41 
the order of 0.02 µg/L or less (i.e., <1%). Furthermore, there would not be an increased risk of 42 
exceeding toxicity and level of concern benchmarks for biota. 43 
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Assessment of effects of selenium in the SWP/CVP Export Service Areas is based on effects on 1 
selenium concentrations at the Banks and Jones pumping plants. Relative to Existing Conditions, the 2 
No Action Alternative would result in essentially no change in long-term average selenium 3 
concentrations at the Bank pumping plant, and very little increase (0.01 µg/L) at the Jones pumping 4 
plant. 5 

Based on the above, selenium concentrations that would occur in water under this alternative would 6 
not cause additional exceedances of applicable state or federal numeric or narrative water quality 7 
objectives/criteria, or other relevant water quality effects thresholds identified for this assessment 8 
(Table 8-54), by frequency, magnitude, and geographic extent that would result in adverse effects to 9 
one or more beneficial uses within affected water bodies. In comparison to Existing Conditions, 10 
water quality conditions under this alternative would not increase levels of selenium by frequency, 11 
magnitude, and geographic extent such that the affected environment would be expected to have 12 
measurably higher body burdens of selenium in aquatic organisms, thereby substantially increasing 13 
the health risks to wildlife (including fish) or humans consuming those organisms. Water quality 14 
conditions under this alternative with respect to selenium would not cause long-term degradation of 15 
water quality in the affected environment, and therefore would not result in use of available 16 
assimilative capacity such that exceedances of water quality objectives/criteria would be likely and 17 
would result in substantially increased risk for adverse effects to one or more beneficial uses. This 18 
alternative would not further degrade water quality by measurable levels, on a long-term basis, for 19 
selenium and, thus, cause the CWA Section 303(d)-listed impairment of beneficial uses to be made 20 
discernibly worse. This impact is considered to be less than significant. 21 

Impact WQ-27: Effects on Trace Metal Concentrations Resulting from Facilities Operations 22 
and Maintenance 23 

Delta 24 

For metals of primarily aquatic life concern (copper, cadmium, chromium, lead, nickel, silver, and 25 
zinc), average and 95th percentile trace metal concentrations of the primary source waters to the 26 
Delta are very similar, with difference typically not greater than a factor of 2 to 5 (Appendix 8N, 27 
Trace Metals, Tables1–7). For example, average dissolved copper concentrations on the Sacramento 28 
River, San Joaquin River, and Bay (Martinez) are 1.7 µg/L, 2.4 µg/L, and 1.7 µg/L, respectively. The 29 
95th percentile dissolved copper concentrations on the Sacramento River, San Joaquin River, and 30 
Bay (Martinez) are 3.4 µg/L, 4.5 µg/L, and 2.4 µg/L, respectively. Given this similarity, very large 31 
changes in source water fraction would be necessary to effect a relatively small change in trace 32 
metal concentration at a particular Delta location. Moreover, average and 95th percentile trace metal 33 
concentrations for these primary source waters are all below their respective water quality criteria, 34 
including those that are hardness-based without a WER adjustment (Tables 8-58and 8-59). No 35 
mixing of these three source waters could result in a metal concentration greater than the highest 36 
source water concentration, and given that the average and 95th percentile source water 37 
concentrations for copper, cadmium, chromium, led, nickel, silver, and zinc do not exceed their 38 
respective criteria, more frequent exceedances of criteria in the Delta would not occur under the 39 
operational scenario for this alternative.  40 

Based on comments received during public review of the initial draft EIR/EIS, further evaluation of 41 
aluminum data and potential effects are included herein. Aluminum has potential to result in aquatic 42 
toxicity effects as well as nuisance aesthetic concerns in potable water.  Regarding potential aquatic 43 
life effects, monthly DWR data collected in 2013-2014 indicate that the maximum and 95th 44 
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percentile dissolved aluminum in the Sacramento River exceed the USEPA’s default chronic criterion 1 
of 87 µg/L, whereas the San Joaquin River concentrations are well below the criterion, and no data 2 
were identified for the Bay source water.  However, the USEPA national recommended criteria 3 
developed in 1988 is recognized as a highly conservative value based on limited toxicity test data 4 
and very low water hardness levels.  A recent study evaluated aluminum criteria with the USEPA 5 
recalculation procedure using an updated and comprehensive toxicity test database that determined 6 
a hardness-based relationship for aluminum (Pima County Wastewater Management Department 7 
2006).  The Pima County study hardness-dependent equation for dissolved aluminum indicates that 8 
a chronic criteria of 287 µg/L (at 25 mg/L hardness as CaCO3) better represents potential aluminum 9 
toxicity in ambient water.  Similar to the analysis for the other trace metals above, based on the 10 
relatively similar Sacramento and San Joaquin River aluminum concentrations, and maximum 11 
concentrations not having potential to cause chronic (or acute) toxicity, no change in mixing of the 12 
source waters would result in more frequent or potential for toxicity or degradation in the Delta. 13 

For metals of primarily human health and drinking water concern (aluminum, arsenic, iron, 14 
manganese), average and 95th percentile concentrations are also very similar(Appendix 8N, Tables 15 
8–10). The arsenic criterion was established to protect human health from the effects of long-term 16 
chronic exposure, while secondary maximum contaminant levels for aluminum, iron, and 17 
manganese were established as reasonable goals for drinking water quality. The primary source 18 
water average concentrations for aluminum, arsenic, iron, and manganese are below these criteria. 19 
No mixing of these three source waters could result in a metal concentration greater than the 20 
highest source water concentration, and given that the average water concentrations for aluminum, 21 
arsenic, iron, and manganese do not exceed water quality criteria, more frequent exceedances of 22 
drinking water criteria in the Delta would not be expected to occur under this alternative. 23 

Relative to Existing Conditions, facilities operation under the No Action Alternative would result in 24 
negligible change in trace metal concentrations throughout the Delta. The No Action Alternative 25 
would not be expected to substantially increase the frequency with which applicable Basin Plan 26 
objectives or CTR criteria would be exceeded in the Delta or substantially degrade the quality of 27 
water in the Delta, with regard to trace metals. 28 

Impact WQ-32.  Effects on Microcystis Bloom Formation Resulting from Facilities Operations 29 
and Maintenance (CM1) 30 

Upstream of the Delta 31 

Impacts from Microcystis upstream of the Delta have only been documented in lakes such as Clear 32 
Lake, where eutrophic levels of nutrients give cyanobacteria a competitive advantage over other 33 
phytoplankton during the bloom season.  Large reservoirs upstream of the Delta are typically 34 
characterized by low nutrient concentrations, where other phytoplankton outcompete 35 
cyanobacteria, including Microcystis.  In the rivers and streams of the Sacramento River watershed, 36 
watersheds of the eastern tributaries (Cosumnes, Mokelumne, and Calaveras Rivers), and the San 37 
Joaquin River upstream of the Delta, under Existing Conditions, bloom development is limited by 38 
high water velocity and low residence times.  These conditions are not expected to change under the 39 
No Action Alternative.  Consequently, any modified reservoir operations under the No Action 40 
Alternative are not expected to promote Microcystis production upstream of the Delta, relative to 41 
Existing Conditions. 42 
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Delta 1 

Modeled residence times in the six Delta sub-regions during the Microcystis bloom season of June 2 
through September under the No Action Alternative are greater than under than Existing Conditions 3 
by 0–7 days (Table 8-60a), a small increase, given that modeled residence times of the six Delta sub-4 
regions range from 5–49 days under Existing Conditions. One exception is the East Delta, where 5 
modeled residence times are expected to increase by up to 20 days relative to Existing Conditions. 6 
The changes in residences time are driven by a number of factors accounted for in the modeling, 7 
including climate change, sea level rise, and changes in operations and maintenance that affect net 8 
Delta outflows.  Variability in local residence times is expected within any Delta sub-region because 9 
major portions of the Delta are comprised of complex networks of intertwining channels, shallow 10 
back water areas, and submerged islands.  Thus, the summer and fall period average residence times 11 
provide a general direction and degree to which water residence times may change. Because the 12 
change is relatively small, it is unknown whether the increase in modeled residence times expected 13 
under the No Action Alternative relative to Existing Conditions will result in measurable increases in 14 
the frequency, magnitude, and geographic extent of Microcystis blooms throughout the Delta.  15 

The relationship between Delta water temperatures, climate change, and changes in water 16 
deliveries from upstream reservoirs is discussed in Appendix 29C.  In short, ambient meteorological 17 
conditions are the primary driver of Delta water temperatures, meaning that climate warming and 18 
not water operations will determine future water temperatures in the Delta.  Climate projections for 19 
the Central Valley, California discussed in Appendix 5A-D indicate substantial warming of ambient 20 
air temperatures with a median increase in annual temperature of about 1.1°C (2.0°F) by 2025 and 21 
2.2°C (4.0°F) by 2060.  The projected water temperature change ranges from 0.7 to 1.4°C (1.3 to 22 
2.5°F) by 2025 and 1.6 to 2.7°C (2.9-4.9°F) by 2060.  Increasing water temperatures could lead to 23 
earlier attainment of the water temperature threshold of 19°C required to initiate Microcystis bloom 24 
formation, and thus earlier occurrences of Microcystis blooms in the Delta, relative to Existing 25 
Conditions.  Elevated ambient water temperatures in the Delta, and thus an increase in Microcystis 26 
bloom duration and magnitude, are expected under the No Action Alternative, relative to Existing 27 
Conditions. 28 

CVP/SWP Export Service Area 29 

The assessment of effects on Microcystis in the SWP/CVP Export Service Areas is based on the 30 
assessment of Microcystis production in source waters to Banks and Jones Pumping plants, and upon 31 
the effects of residence time and water temperature on the potential for Microcystis blooms to occur 32 
in the Export Service Area.  33 

Under the No Action Alternative, exports from Banks and Jones pumping plants will consist of water 34 
characteristic of Sacramento and San Joaquin River water that has flowed through various portions 35 
of the North, South, and West Delta.  Water flowing through the Delta that reaches the existing south 36 
Delta intakes is expected to be influenced by an increase in the frequency, magnitude, and 37 
geographic extent of Microcystis blooms discussed in the “Delta” section above.  Therefore, an 38 
increase in Microcystis blooms, and thus microcystins concentrations, is expected in the mixture of 39 
source waters exported from Banks and Jones pumping plants under the No Action Alternative 40 
relative to Existing Conditions. 41 

Microcystis blooms have not occurred in the Export Service Areas even though source waters to the 42 
SWP and CVP have been affected.  Conditions in the Export Service Areas under the No Action 43 
Alternative may become more conducive to Microcystis bloom formation, relative to Existing 44 
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Conditions, because water temperatures will increase in the Export Service Areas due to the 1 
expected increase in ambient air temperatures resulting from climate change.  Residence times in 2 
this area are not expected to substantially change under the No Action Alternative, relative to 3 
Existing Conditions.  4 

CEQA Conclusion:  Based on the above, the No Action Alternative would not be expected to cause 5 
additional exceedance of applicable water quality objectives/criteria by frequency, magnitude, and 6 
geographic extent that would cause significant impacts on any beneficial uses of waters in the 7 
affected environment. Microcystis and microcystins are not 303(d) listed within the affected 8 
environment and thus any increases that could occur in some areas would not make any existing 9 
Microcystis impairment measurably worse because no such impairments currently exist. Because 10 
Microcystis and microcystins are not bioaccumulative, increases that could occur in some areas 11 
would not bioaccumulate to greater levels in aquatic organisms that would, in turn, pose substantial 12 
health risks to fish, wildlife, or humans. However, because it is possible that increases in the 13 
frequency, magnitude, and geographic extent of Microcystis blooms in the Delta will occur due to 14 
increased water temperatures from climate change under the No Action Alternative, long-term 15 
water quality degradation may occur in the Delta and water exported from the Delta to the SWP and 16 
CVP Export Service Areas.  Thus, impacts on beneficial uses could occur. This impact is considered to 17 
be significant. 18 

Impact WQ-34: Effects on San Francisco Bay Water Quality Resulting from Facilities 19 
Operations and Maintenance 20 

The effects analysis presented in the preceding impacts (Impact WQ-1 through WQ-33) concluded 21 
that the No Action Alternative would have a less than significant impact/no adverse effect on the 22 
following constituents in the Delta: 23 

 Boron 24 

 Bromide 25 

 Dissolved Oxygen 26 

 Dissolved Organic Carbon (DOC) 27 

 Pathogens 28 

 Pesticides 29 

 Trace Metals 30 

 Turbidity and TSS 31 

Elevated concentrations of boron are of concern in drinking and agricultural water supplies.  32 
Elevated concentrations of bromide and DOC also are of concern in drinking water supplies. 33 
However, waters in the San Francisco Bay are not designated to support municipal water supply 34 
(MUN) and agricultural supply (AGR) beneficial uses. The strong tidal nature of this area and 35 
proximity to the ocean make salinities too high to be suitable for these uses. Changes in Delta 36 
dissolved oxygen, pathogens, pesticides, and turbidity and TSS are not anticipated to be of a 37 
frequency, magnitude and geographic extent that would adversely affect any beneficial uses or 38 
substantially degrade the quality of the Delta. Thus, changes in boron, bromide, dissolved oxygen, 39 
DOC, pathogens, pesticides, and turbidity and TSS in Delta outflow are not anticipated to be of a 40 
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frequency, magnitude and geographic extent that would adversely affect any beneficial uses or 1 
substantially degrade the quality of the of San Francisco Bay. 2 

The effects of the No Action Alternative on chloride and EC in the Delta were determined to be 3 
significant/adverse. Increases in chloride concentrations are of concern for their potential to impact 4 
municipal drinking water aesthetics; however, as described previously, the San Francisco Bay does 5 
not have a designated MUN use. Thus, changes in chloride in Delta outflow would not adversely 6 
effect any beneficial uses of San Francisco Bay. Elevated EC, as assessed for this alternative, is of 7 
concern for its effects on the agricultural beneficial use (AGR) and fish and wildlife beneficial uses. 8 
As discussed above, San Francisco Bay does not have an AGR beneficial use designation. However, 9 
potential effects on bay salinity are discussed further below, with consideration to effects on fish 10 
and wildlife beneficial uses. 11 

While effects of the No Action Alternative on the nutrients ammonia, nitrate, and phosphorus were 12 
determined to be less than significant/not adverse, these constituents are addressed further below 13 
because the response of the seaward bays to changed nutrient concentrations/loading may differ 14 
from the response of the Delta. Because the potential change in Microcystis levels were found to be 15 
significant in the Delta, potential effects on Microcystis levels and microcystin concentrations in San 16 
Francisco Bay are discussed. Selenium and mercury are discussed further, because they are 17 
bioaccumulative constituents where changes in load due to both changes in Delta concentrations 18 
and exports are of concern. 19 

Nutrients: Ammonia, Nitrate, and Phosphorus 20 

Total nitrogen loads in Delta outflow to Suisun and San Pablo Bays under the No Action Alternative 21 
would be dominated almost entirely by nitrate, because planned upgrades to the SRWTP will result 22 
in >95% removal of ammonia in its effluent. Relative to Existing Conditions, total nitrogen loads to 23 
Suisun and San Pablo Bays would decrease by 32% (Appendix 8O, Table O-1).  The change in 24 
nitrogen loading to Suisun and San Pablo Bays under the No Action Alternative would not adversely 25 
impact primary productivity in these embayments because light limitation and grazing current limit 26 
algal production in these embayments.  To the extent that algal growth increases in relation to a 27 
change in ammonia concentration, this would have net positive benefits, because current algal levels 28 
in these embayments are low.  Nutrient levels and ratios are not considered a direct driver of 29 
Microcystis and cyanobacteria levels in the North Bay.     30 

The phosphorus load exported from the Delta to Suisun and San Pablo Bays for the No Action 31 
Alternative is estimated to increase by 5% relative to Existing Conditions (Appendix 8O, Table O-1).  32 
. The only postulated effect of changes in phosphorus loads to Suisun and San Pablo Bays is related 33 
to the influence of nutrient stoichiometry on primary productivity.  However, there is uncertainty 34 
regarding the impact of nutrient ratios on phytoplankton community composition and abundance. 35 
Any effect on phytoplankton community composition would likely be small compared to the effects 36 
of grazing from introduced clams and zooplankton in the estuary (Senn and Novick 2014; Kimmerer 37 
and Thompson 2014).  Therefore, the projected decrease in total nitrogen loading and increase in 38 
phosphorus loading that would occur in Delta outflow to San Francisco Bay are not expected to 39 
result in adverse effects to beneficial uses or substantially degrade the water quality with regard to 40 
nutrients. 41 
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Mercury 1 

The estimated long-term average mercury and methylmercury loads in Delta exports are shown in 2 
Appendix 8O, Table O-2. Loads of mercury and methylmercury from the Delta to San Francisco Bay 3 
are estimated to change relatively little due to changes in source water fractions and net Delta 4 
outflow that would occur under the No Action Alternative. Mercury load to the Bay, relative to 5 
Existing Conditions, is estimated to increase by 3 kg/yr (1%). Methylmercury load, relative to 6 
Existing Conditions, is estimated to increase by 0.09 kg/yr (3%). The estimated total mercury load 7 
to the Bay is 263 kg/yr, which would be less than the San Francisco Bay mercury TMDL WLA for the 8 
Delta of 330 kg/yr. The estimated changes in mercury and methylmercury loads would be within the 9 
overall uncertainty associated with the estimates of long-term average net Delta outflow and the 10 
long-term average mercury and methylmercury concentrations in Delta source waters. The 11 
estimated changes in mercury load under the alternative would also be substantially less than the 12 
considerable differences among estimates in the current mercury load to San Francisco Bay 13 
(SFBRWQCB 2006; David et al. 2009).  Similar uncertainty is expected in the existing methylmercury 14 
load in net Delta exports, for which the best available current load estimate is based on 15 
approximately one year of monitoring data (Foe et al. 2008).   16 

Given that the estimated incremental increases of  mercury and methylmercury loading to San 17 
Francisco Bay would fall within the uncertainty of current mercury and methylmercury load 18 
estimates, the estimated changes in mercury and methylmerucy loads in Delta exports to San 19 
Francisco Bay due to the No Action Alternative are not expected to result in adverse effects to 20 
beneficial uses or substantially degrade the water quality with regard to mercury, or make the 21 
existing CWA Section 303(d) impairment measurably worse. 22 

Salinity 23 

Salinity throughout San Francisco Bay is largely a function of the tides, as well as to some extent the 24 
freshwater inflow from upstream.  Thus, Delta outflow is the main mechanism by which the 25 
alternative could affect salinity in San Francisco Bay. According to the Delta Atlas (DWR 1995), 26 
average historical tidal flow through the Golden Gate Bridge is 2,300,000 cubic feet per second (cfs) 27 
and average historical tidal flow at Chipps Island is 170,000 cfs. The historical average tidal flows 28 
are two to three orders of magnitude larger than the largest mean monthly change in Delta outflow 29 
due to the No Action Alternative (shown in Appendix 5A, Section C.7). Thus, the changes in Delta 30 
outflow due to the No Action Alternative would be minor compared to tidal flows, and thus no 31 
substantial adverse effects on salinity, or fish and wildlife beneficial uses, downstream of the Delta 32 
are expected. 33 

Selenium 34 

Changes in source water fraction and net Delta outflow under the No Action Alternative, relative to 35 
Existing Conditions, are projected to cause the total selenium load to the North Bay to increase by 36 
3% (Appendix 8O, Table O-3). Changes in long-term average selenium concentrations of the North 37 
Bay are assumed to be proportional to changes in North Bay selenium loads.  Under the No Action 38 
Alternative, the long-term average total selenium concentration of the North Bay is estimated to be 39 
0.13µg/L and the dissolved selenium concentration is estimated to be 0.11 µg/L, which would be the 40 
same as Existing Conditions (Appendix 8O, Table O-3). The dissolved selenium concentration would 41 
be below the target of 0.202 µg/L developed by Presser or Luoma (2013) to coincide with a white 42 
sturgeon whole-body fish tissue selenium concentration not greater than 8 mg/kg in the North Bay.  43 
The incremental increase in dissolved selenium concentrations in the North Bay, relative to Existing 44 
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Conditions, would be negligible (0.00 µg/L) under this alternative.  Thus, the estimated changes in 1 
selenium loads in Delta exports to San Francisco Bay due to the No Action Alternative are not 2 
expected to result in adverse effects to beneficial uses or substantially degrade the water quality 3 
with regard to selenium, or make the existing CWA Section 303(d) impairment measurably worse. 4 

Microcystis 5 

Microcystis has not been detected in embayments of the San Francisco Bay downstream of Suisun 6 
Bay.  Low levels of microcystins occur throughout San Francisco Bay, but their concentrations do not 7 
correspond to Microcystis abundance, nor is there evidence that they have been transported 8 
downstream from Microcystis blooms that have occurred in the Delta (Senn and Novick 2013).  The 9 
low levels of microcystins present in San Francisco Bay are likely derived from cyanobacteria 10 
besides Microcystis, such as Cyanobium sp. and Synechocystis, which are currently resident in the San 11 
Francisco Bay at levels well below bloom magnitude (Senn and Novick 2013).   Elevated microcystin 12 
levels could occur at various locations in the Delta during Microcystis blooms under the No Action 13 
Alternative, but because of the sufficient dilution available in San Francisco Bay, downstream 14 
transport of Delta-derived microcystins are not expected to result in measurable changes in the 15 
microcystin levels of San Francisco Bay. 16 

The absence of Microcystis in San Francisco Bay is likely directly related to its intolerance of elevated 17 
salinity, as its growth ceases and breakdown of its cellular tissues starts at salinities of 10–12.6 ppt 18 
(Tonk et al. 2007; Black et al. 2011).  San Pablo Bay is the only embayment of San Francisco Bay 19 
downstream of Suisun Bay that would experience salinities of this magnitude for any significant 20 
duration of the year, although these and lower salinities would only occur under conditions of high 21 
Delta outflow.  However, high Delta outflows occur during wet years and during the winter and 22 
spring runoff season, under which water temperatures are expected to be low, turbidity high, and 23 
water residence times low, making the environment of San Pablo Bay  unsuitable for Microcystis 24 
growth.  Additionally, these hydrodynamics conditions typically only occur when the potential for 25 
Microcystis blooms to occur upstream of, and thus potentially seed Microcystis to, San Pablo Bay are 26 
minimal.  The No Action Alternative is not expected to result in significant modification to net Delta 27 
outflows or the timing of high outflow events related to wet season runoff.  Thus, the effects of the 28 
No Action Alternative on Microcystis levels in San Francisco Bay are expected to be negligible.   29 

CEQA Conclusion:  Based on the above, the No Action Alternative would not be expected to cause 30 
long-term degradation of water quality in San Francisco Bay resulting in sufficient use of available 31 
assimilative capacity such that occasionally exceeding water quality objectives/criteria would be 32 
likely and would result in substantially increased risk for adverse effects to one or more beneficial 33 
uses.  Further, based on the above, this alternative would not be expected to cause additional 34 
exceedance of applicable water quality objectives/criteria in the San Francisco Bay by frequency, 35 
magnitude, and geographic extent that would cause significant impacts on any beneficial uses of 36 
waters in the affected environment. Any changes in boron, bromide, chloride, and DOC in the San 37 
Francisco Bay would not adversely affect beneficial uses, because the uses most affected by changes 38 
in these parameters, MUN and AGR, are not beneficial uses of the Bay. Further, no substantial 39 
changes in dissolved oxygen, pathogens, pesticides, trace metals or turbidity or TSS are anticipated 40 
in the Delta, relative to Existing Conditions, therefore, no substantial changes these constituents 41 
levels in the Bay are anticipated. Changes in Delta salinity would not contribute to measurable 42 
changes in Bay salinity, as the change in Delta outflow would two to three orders of magnitude 43 
lower than (and thus minimal compared to) the Bay’s tidal flow. Adverse changes in Microcystis 44 
levels that could occur in the Delta would not cause adverse Microcystis blooms in the Bay, because 45 
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Microcystis are intolerant of the Bay’s high salinity and, thus not have not been detected 1 
downstream of Suisun Bay. The 32% reduction in total nitrogen load and 5% increase in 2 
phosphorus load, relative to Existing Conditions, are expected to have minimal effect on water 3 
quality degradation, primary productivity, or phytoplankton community composition. The estimated 4 
increase in mercury load (3 kg/yr; 1%) and methylmercury load (0.09 kg/yr; 3%), relative to 5 
Existing Conditions, is within the level of uncertainty in the mass load estimate and not expected to 6 
contribute to water quality degradation, make the CWA section 303(d) mercury impairment 7 
measurably worse or cause mercury/methylmercury  to bioaccumulate to greater levels in aquatic 8 
organisms that would, in turn, pose substantial health risks to fish, wildlife, or humans. The 9 
estimated increase in selenium load would be 3%, but estimated total and dissolved selenium 10 
concentrations under the No Action Alternative would be the same as Existing Conditions, and less 11 
than the target associated with white sturgeon whole-body fish tissue levels for the North Bay. Thus, 12 
the small increase in selenium load is not expected to contribute to water quality degradation, or 13 
make the CWA section 303(d) selenium impairment measurably worse or cause selenium to 14 
bioaccumulate to greater levels in aquatic organisms that would, in turn, pose substantial health 15 
risks to fish, wildlife, or humans. This impact is considered to be less than significant. 16 

8.3.2.2 Alternative 1A—Dual Conveyance with Pipeline/Tunnel and 17 

Intakes 1–5 (15,000 cfs; Operational Scenario A) 18 

Impact WQ-5: Effects on Bromide Concentrations Resulting from Facilities Operations and 19 
Maintenance (CM1) 20 

Delta 21 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 22 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 23 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 24 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 25 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 26 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 27 
information. 28 

Using the mass-balance modeling approach for bromide (see Section 8.3.1.3), relative to Existing 29 
Conditions, Alternative 1Awould result in small decreases in long-term average bromide 30 
concentration at most Delta assessment locations, with the exceptions being the North Bay 31 
Aqueduct at Barker Slough, Staten Island, and Emmaton on the Sacramento River (Appendix 8E, 32 
Bromide, Table 4). Overall effects would be greatest at Barker Slough, where predicted long-term 33 
average bromide concentrations would increase from 51 µg/L to 71 µg/L (38% relative increase) 34 
for the modeled 16-year hydrologic period and would increase from 54 µg/L to 104 µg/L (94% 35 
relative increase) for the modeled drought period. At Barker Slough, the predicted 50 µg/L bromide 36 
threshold exceedance frequency would increase from 49% under Existing Conditions to 51% under 37 
Alternative 1A(55% to 75% during the modeled drought period) and the predicted 100 µg/L 38 
exceedance frequency would increase from 0% under Existing Conditions to 22% under Alternative 39 
1A(0% to 48% during the modeled drought period). In contrast, increases in bromide at Staten 40 
Island would result in a 50 µg/L bromide threshold exceedance increase from 47% under Existing 41 
Conditions to 73% under Alternative 1A(52% to 75% during the modeled drought period). 42 
However, unlike Barker Slough, modeling shows that the long-term average bromide concentrations 43 
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at Staten Island would exceed the 100 µg/L assessment threshold concentration 1% under Existing 1 
Conditions and 3% under Alternative 1A(0% to 2% during the modeled drought period) (Appendix 2 
8E, Bromide, Table 4). The long-term average bromide concentrations would be about 61 µg/L (62 3 
µg/L during the modeled drought period) at Staten Island under Alternative 1A. Changes in 4 
exceedance frequency of the 50 µg/L and 100 µg/L concentration thresholds, as well as relative 5 
change in long-term average concentration, at other assessment locations would be less substantial. 6 
The comparison to Existing Conditions reflects changes in bromide due to both Alternative 1A 7 
operations (including north Delta intake capacity of 15,000 cfs and numerous other operational 8 
components of Scenario A) and climate change/sea level rise. 9 

In comparison, Alternative 1A relative to the No Action Alternative would result in predicted 10 
increases in long-term average bromide concentrations at all locations with the exception of the 11 
Banks and Jones pumping plants (Appendix 8E, Bromide, Table 4). Increases would be greatest at 12 
Barker Slough, where long-term average concentrations are predicted to increase by about 43% 13 
(93% for the modeled drought period). Increases in long-term average bromide concentrations 14 
would be less than 27% at the remaining assessment locations. Due to the relatively small 15 
differences between modeled Existing Conditions and No Action Alternative, changes in the 16 
frequency with which concentration thresholds of 50 µg/L and 100 µg/L are exceeded are of similar 17 
magnitude to those previously described for the existing condition comparison (Appendix 8E, 18 
Bromide, Table 4).Unlike the comparison to Existing Conditions, the comparison to the No Action 19 
Alternative reflects changes in bromide due only to operations. 20 

At Barker Slough, modeled long-term average bromide concentrations for the two baseline 21 
conditions are very similar (Appendix 8E, Bromide, Tables 4 and 5). Such similarity demonstrates 22 
that the modeled Alternative 1A change in bromide is almost entirely due to Alternative 1A 23 
operations, and not climate change/sea level rise. Therefore, operations are the primary driver of 24 
effects on bromide at Barker Slough, regardless of whether Alternative 1A is compared to Existing 25 
Conditions, or compared to the No Action Alternative. Results of the modeling approach, which used 26 
relationships between EC and chloride and between chloride and bromide (see Section 8.3.1.3), 27 
differed somewhat from what is presented above for the mass-balance approach (see Appendix 8E, 28 
Bromide, Table 5).For most locations, the frequency of exceedance of the 50 µg/L and 100 µg/L were 29 
similar. The greatest difference between the methods was predicted for Barker Slough. The 30 
increases in frequency of exceedance of the 100 µg/L threshold, relative to Existing Conditions and 31 
the No Action Alternative, were not as great using this alternative EC to chloride and chloride to 32 
bromide relationship modeling approach as compared to that presented above from the mass-33 
balance modeling approach. However, there were still substantial increases, resulting in 10% 34 
exceedance over the modeled period under Alternative 1A, as compared to 1% under Existing 35 
Conditions, and 2% under the No Action Alternative. For the drought period, exceedance frequency 36 
increased from 0% under Existing Conditions and the No Action Alternative, to 22% under 37 
Alternative 1A.Because the mass-balance approach predicts a greater level of impact at Barker 38 
Slough, determination of impacts was based on the mass-balance results. 39 

The increase in long-term average bromide concentrations predicted at Barker Slough, principally 40 
the relative increase in the 100 µg/L exceedance frequency, would result in a substantial change in 41 
source water quality to existing drinking water treatment plants drawing water from the North Bay 42 
Aqueduct. Drinking water treatment plants in this region utilize a variety of conventional and 43 
enhanced treatment systems to achieve DBP drinking water criteria. Depending on the necessary 44 
disinfection requirements surrounding removal of pathogenic organisms, as well as the aggregate 45 
quality of water such as pH and alkalinity, a change in long-term average bromide of the magnitude 46 
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predicted may necessitate changes in treatment plant operation or treatment plant facilities in order 1 
to maintain DBP compliance. For example, for a water treatment plant utilizing ozone to achieve 2 
disinfection equivalent to 1 or 2 log inactivation of Giardia, an increase in long-term average 3 
bromide above 50 µg/L may require pH control systems (California Urban Water Agencies 1998:4-4 
18). For a water treatment plant utilizing chlorine to achieve 1 or 2 log inactivation of Giardia, an 5 
increased frequency of bromide in excess 100 µg/L may require a switch to ozonation with pH 6 
control (California Urban Water Agencies 1998: 4-20). While the implications of such a modeled 7 
change in bromide at Barker Slough are difficult to predict, the substantial modeled increases could 8 
lead to adverse changes in the formation of disinfection byproducts such that considerable water 9 
treatment plant upgrades would be necessary in order to achieve equivalent levels of health 10 
protection. This would be an adverse effect. Because many of the other modeled locations already 11 
frequently exceed the 100 µg/L threshold under Existing Conditions and the No Action Alternative, 12 
these locations likely already require treatment plant technologies to achieve equivalent levels of 13 
health protection, and thus no additional treatment technologies would be triggered by the small 14 
increases in the frequency of exceeding the 100 µg/L threshold. Hence, no further impact on the 15 
drinking water beneficial use would be expected at these locations. 16 

The seasonal intakes at Mallard Slough and city of Antioch are infrequently used because of water 17 
quality constraints related to sea water intrusion. On a long-term average, bromide at these 18 
locations exceeds 3,000 µg/L, but during seasonal periods of high Delta outflow levels can be <300 19 
µg/L. Based on modeling using the mass-balance approach, use of the seasonal intakes at Mallard 20 
Slough and city of Antioch under Alternative 1Awould experience a period average increase in 21 
bromide during the months when these intakes would most likely be utilized. For those wet and 22 
above normal water year types where mass balance modeling would predict water quality typically 23 
suitable for diversion, predicted long-term average bromide would increase from 103 µg/L to 173 24 
µg/L (68% increase) at city of Antioch and would increase from 150 µg/L to 204 µg/L (36% 25 
increase) at Mallard Slough relative to Existing Conditions (Appendix 8E, Bromide, Table 23). 26 
Increases would be similar for the No Action Alternative comparison. Modeling results using the EC 27 
to chloride and chloride to bromide relationships show increases during these months, but the 28 
relative magnitude of the increases is much lower (Appendix 8E, Bromide, Table 24).Regardless of 29 
the differences in the data between the two modeling approaches, the decisions surrounding the use 30 
of these seasonal intakes is largely driven by acceptable water quality, and thus have historically 31 
been opportunistic. Opportunity to use these intakes would remain, and the predicted increases in 32 
bromide concentrations at the city of Antioch and Mallard Slough intake would not be expected to 33 
adversely affect MUN beneficial uses, or any other beneficial use, at these locations. 34 

Important to the results presented above is the assumed habitat restoration footprint on both the 35 
temporal and spatial scales incorporated into the modeling.  Modeling sensitivity analyses have 36 
indicated that habitat restoration (which are reflected in the modeling—see Section 8.3.1.3), not 37 
operations covered under CM1, are the driving factor in the modeled bromide increases.  The timing, 38 
location, and specific design of habitat restoration will have effects on Delta hydrodynamics, and any 39 
deviations from modeled habitat restoration and implementation schedule will lead to different 40 
outcomes. Although habitat restoration near Barker Slough is an important factor contributing to 41 
modeled bromide concentrations at the North Bay Aqueduct, BDCP habitat restoration elsewhere in 42 
the Delta can also have large effects. Because of these uncertainties, and the possibility of adaptive 43 
management changes to BDCP restoration activities, including location, magnitude, and timing of 44 
restoration, the estimates are not predictive of the bromide levels that would actually occur in 45 
Barker Slough or elsewhere in the Delta. 46 
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Mitigation Measure WQ-5: Avoid, Minimize, or Offset, as Feasible, Adverse Water Quality 1 
Conditions; Site and Design Restoration Sites to Reduce Bromide Increases in Barker 2 
Slough 3 

It remains to be determined whether, or to what degree, the available and existing salinity 4 
response and countermeasure actions of SWP and CVP facilities or municipal water purveyors 5 
would be capable of offsetting the actual level of changes in bromide that may occur from 6 
implementation of Alternative 1A. Therefore, to determine the feasibility of reducing the effects 7 
of increased bromide levels, and potential adverse effects on beneficial uses associated with 8 
CM1 operations (and hydrodynamic effects of tidal restoration under CM4), the proposed 9 
mitigation requires a series of phased actions to identify and evaluate existing and possible 10 
feasible actions, followed by development and implementation of the actions, if determined to 11 
be necessary. The development and implementation of any mitigation actions shall be focused 12 
on those incremental effects attributable to implementation of Alternative 1A operations only. 13 
Development of mitigation actions for the incremental bromide effects attributable to climate 14 
change/sea level rise are not required because these changed conditions would occur with or 15 
without implementation of Alternative 1A.The goal of specific actions would be to reduce/avoid 16 
additional degradation of Barker Slough water quality conditions with respect to the CALFED 17 
bromide goal. 18 

BDCP proponents shall consider effects of site-specific restoration areas proposed under CM4 19 
on bromide concentrations in Barker Slough.  Design and siting of restoration areas shall 20 
attempt to reduce potential effects to the extent possible without compromising proposed 21 
benefits of the restoration areas.  It is anticipated that these efforts will be able to reduce the 22 
level of projected increase, though it is unknown whether it would be able to completely 23 
eliminate any increases. 24 

Additionally, following commencement of initial operations of CM1, the BDCP proponents will 25 
conduct additional evaluations described herein, and develop additional modeling (as 26 
necessary), to define the extent to which modified operations could reduce or eliminate the 27 
increased bromide concentrations currently modeled to occur under Alternative 1A. The 28 
additional evaluations should also consider specifically the changes in Delta hydrodynamic 29 
conditions associated with tidal habitat restoration under CM4 (in particular the potential for 30 
increased bromide concentrations that could result from increased tidal exchange) once the 31 
specific restoration locations are identified and designed. The evaluations will also consider up-32 
to-date estimates of climate change and sea level rise, if and when such information is available.  33 
If sufficient operational flexibility to offset bromide increases is not practicable/feasible under 34 
Alternative 1A operations, and/or siting and design of restoration areas cannot feasibly reduce 35 
bromide increases to a less than significant level without compromising the benefits of the 36 
proposed areas, achieving bromide reduction pursuant to this mitigation measure would not be 37 
feasible under this alternative. 38 

Impact WQ-7: Effects on Chloride Concentrations Resulting from Facilities Operations and 39 
Maintenance (CM1) 40 

Delta 41 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 42 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 43 
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hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 1 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 2 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 3 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 4 
information. 5 

Relative to Existing Conditions, modeling predicts that Alternative 1A would result in decreased 6 
long-term average chloride concentration at some assessment locations for the 16-year period 7 
modeled (i.e., 1976–1991), in particular at interior and south Delta assessment locations (i.e., San 8 
Joaquin River at Buckley Cove, Franks Tract, and Old River at Rock Slough) (Appendix 8G, Chloride, 9 
Table Cl-7 and Table Cl-8) Long-term average chloride concentrations would remain relatively 10 
unchanged at the San Joaquin River at Antioch and Contra Costa Canal at Pumping Plant #1 11 
locations, and, depending on modeling approach (see Section 8.3.1.3), would increase at the 12 
Sacramento River at Emmaton (i.e., ≤18%), Sacramento River at Mallard Island (i.e., ≤6%), North 13 
Bay Aqueduct at Barker Slough (i.e., ≤32%), and SF Mokelumne at Staten Island (i.e., ≤21%). 14 
Additionally, implementation of tidal habitat restoration under CM4 would increase the tidal 15 
exchange volume in the Delta, and thus may contribute to increased chloride concentrations in the 16 
Bay source water as a result of increased salinity intrusion. More discussion of this the assessment 17 
methods for changes in source water concentrations caused by project-related hydrodynamic 18 
changes is included in Section 8.3.1.3. Consequently, while uncertain, the magnitude of chloride 19 
increases may be greater than indicated herein and would have the greatest effect on the western 20 
Delta assessment locations which are influenced to the greatest extent by the Bay source water. The 21 
comparison to Existing Conditions reflects changes in chloride due to both Alternative 1A operations 22 
(including north Delta intake capacity of 15,000 cfs and numerous other operational components of 23 
Scenario A) and climate change/sea level rise. 24 

Relative to the No Action Alternative conditions, the mass balance analysis of modeling results 25 
indicated that Alternative 1A would result in increased long-term average chloride concentrations 26 
for the 16-year period modeled at nine of the Delta assessment locations (Appendix 8G, Table Cl-7). 27 
The increases in long-term average chloride concentrations would be largest compared to the No 28 
Action Alternative condition, ranging from 2% at the San Joaquin River at Buckley Cove to 36% at 29 
the North Bay Aqueduct at Barker Slough. The comparison to the No Action Alternative reflects 30 
chloride changes due only to operations. 31 

The following discussion outlines the modeled chloride changes relative to Existing Conditions and 32 
the No Action Alternative regarding the applicable objectives and beneficial uses of Delta waters. 33 

Municipal and Industrial Beneficial Uses–Relative to Existing Conditions 34 

Estimates of chloride concentrations generated using EC-chloride relationships and DSM2 EC output 35 
(see Section 8.3.1.3) were used to evaluate the 150 mg/L Bay-Delta WQCP objective for municipal 36 
and industrial beneficial uses on a basis of the percent of years the chloride objective is exceeded for 37 
the modeled 16-year period. The objective is exceeded if chloride concentrations exceed 150 mg/L 38 
for a specified number of days in a given water year at both the Antioch and Contra Costa Pumping 39 
Plant #1 locations. For Alternative 1A, the modeled frequency of objective exceedance would 40 
increase from 7% of modeled years under Existing Conditions, to 13% of modeled years under 41 
Alternative 1A (Appendix 8G, Table Cl-64). 42 

Similarly, estimates of chloride concentrations generated using EC-chloride relationships and DSM2 43 
EC output (see Section 8.3.1.3) were also used to evaluate the 250 mg/L Bay-Delta WQCP objective 44 
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for chloride at Contra Costa Pumping Plant #1 where daily average objectives apply. The basis for 1 
the evaluation was the predicted number of days the objective was exceeded for the modeled 16-2 
year period. For Alternative 1A, the modeled frequency of objective exceedance would decrease by 3 
approximately one half, from 6% of modeled days under Existing Conditions, to 3% of modeled days 4 
under Alternative 1A (Appendix 8G, Chloride, Table Cl-63).Given the limitations inherent to 5 
estimating future chloride concentrations (see Section 8.3.1.3), estimation of chloride 6 
concentrations through both amass balance approach and an EC-chloride relationship approach was 7 
used to evaluate the 250 mg/L Bay-Delta WQCP objectives in terms of both frequency of exceedance 8 
and use of assimilative capacity. When utilizing the mass balance approach to model monthly 9 
average chloride concentrations for the 16-year period, the predicted frequency of exceeding the 10 
250 mg/L objective would increase at the San Joaquin River at Antioch location from 66% under 11 
Existing Conditions to 74%, and would increase by 2% at the Sacramento River at Mallard Island 12 
location (i.e., from 85% under Existing Conditions to 87%) (Appendix 8G, Table Cl-9). The increased 13 
chloride concentrations at the Antioch and Mallard Slough locations would occur during the months 14 
of January through June, thus reducing water quality during the period of seasonal freshwater 15 
diversions (Appendix 8G, Figure Cl-1). The available assimilative capacity would decrease 16 
substantially at the Antioch location in the months of March and April (i.e., maximum reduction of 17 
66% for the 16-year period modeled, and 100% reduction, or elimination of assimilative capacity, 18 
during the drought period modeled) (Appendix 8G, Table Cl-9). Similar to modeling results that 19 
predicted daily exceedance frequency, the frequency of monthly average exceedances at the Contra 20 
Costa Canal at Pumping Plant #1 would decrease (Appendix 8G, Table Cl-9); however, available 21 
assimilative capacity would be reduced compared to the Existing Conditions up to 100% in October 22 
(i.e., eliminated) (Appendix 8G, Table Cl-11). Additional long-term degradation at the Antioch and 23 
Contra Costa Canal at Pumping Plant #1 locations would occur when chloride concentrations would 24 
be near, or exceed, the objectives, thus increasing the risk of exceeding objectives. 25 

In comparison, when utilizing the chloride-EC relationship to model monthly average chloride 26 
concentrations for the 16-year period, trends in frequency of exceedance and use of assimilative 27 
capacity would be similar to that discussed when utilizing the mass balance modeling approach 28 
(Appendix 8G, Chloride, Table Cl-10 and Table Cl-12).However, the predicted magnitude change at 29 
western Delta locations are substantially different when the predictions from both modeling 30 
approaches are compared. For example, both modeling approaches indicated that the frequency of 31 
exceeding the 250 mg/L objective at Contra Costa Canal at Pumping Plant #1 on a monthly average 32 
basis would decrease relative to Existing Conditions, but their predictions of the magnitude use of 33 
assimilative capacity varied substantially. Modeling using the mass balance approach predicted that 34 
100% of assimilative capacity would be utilized in October, but modeling using the chloride-EC 35 
relationship approach predicted that only 20% of assimilative capacity would be utilized. As 36 
discussed in Section 8.3.1.3, in cases of such disagreement, the approach that yielded the more 37 
conservative predictions was used as the basis for determining adverse impacts. 38 

Based on the additional predicted seasonal and annual exceedances of one or both Bay Delta WQCP 39 
objectives for chloride, and the associated long-term water quality degradation and use of 40 
assimilative capacity, the potential exists for adverse effects on the municipal and industrial 41 
beneficial uses in the western Delta, particularly at the Contra Costa Pumping Plant #1 and Antioch 42 
locations. 43 
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303(d) Listed Water Bodies–Relative to Existing Conditions 1 

With respect to the 303(d) listing for chloride in Tom Paine Slough, the monthly average chloride 2 
concentrations for the 16-year period modeled at Old River at Tracy Road would generally be 3 
similar or lower compared to Existing Conditions, and thus, would not be further degraded on a 4 
long-term basis (Appendix 8G, Figure Cl-2). With respect to Suisun Marsh, the long-term average 5 
chloride concentration at the Sacramento River at Mallard Island for the 16-year period modeled 6 
would increase by 91 mg/L (4%) compared to Existing Conditions (Appendix 8G, Table Cl-7) and 7 
chloride concentrations would increase in some months during October through May at Mallard 8 
Island (Appendix 8G, Figure Cl-1) and in the Sacramento River at Collinsville (Appendix 8G, Figure 9 
Cl-3). Monthly average chloride concentrations at the Montezuma Slough at Beldon’s Landing would 10 
increase substantially compared to Existing Conditions in October through May, with over a 11 
doubling of concentrations in December through February (Appendix 8G, Figure Cl-4). However, 12 
modeling of Alternative 1A assumed no operation of the Montezuma Slough Salinity Control Gates, 13 
but the project description assumes continued operation of the Salinity Control Gates, consistent 14 
with assumptions included in the No Action Alternative.  A sensitivity analysis modeling run 15 
conducted for Alternative 4 with the gates operational consistent with the No Action Alternative 16 
resulted in substantially lower EC levels than indicated in the original Alternative 4 modeling results 17 
for Suisun Marsh, but EC levels were still somewhat higher than EC levels under Existing Conditions 18 
for several locations and months.  Although chloride was not specifically modeled in these 19 
sensitivity analyses, it is expected that chloride concentrations would be nearly proportional to EC 20 
levels in Suisun Marsh.  Another modeling run with the gates operational and restoration areas 21 
removed resulted in EC levels nearly equivalent to Existing Conditions, indicating that design and 22 
siting of restoration areas has notable bearing on EC levels at different locations within Suisun 23 
Marsh (see Appendix 8H Attachment 1 for more information on these sensitivity analyses).  These 24 
analyses also indicate that increases in salinity are related primarily to the hydrodynamic effects of 25 
CM4, not operational components of CM1. Based on the sensitivity analyses, optimizing the design 26 
and siting of restoration areas may limit the magnitude of long-term chloride increases in the Marsh.  27 
However, the chloride concentration increases at certain locations could be substantial, depending 28 
on siting and design of restoration areas.  Thus, these increased chloride levels in Suisun Marsh are 29 
considered to contribute to additional, measureable long-term degradation that potentially would 30 
adversely affect the necessary actions to reduce chloride loading for any TMDL that is developed. 31 

 32 

Municipal Beneficial Uses–Relative to No Action Alternative 33 

Similar to the assessment conducted for Existing Conditions, estimates of chloride concentrations 34 
generated using EC-chloride relationships and DSM2 EC output (see Section 8.3.1.3) were used to 35 
evaluate the 150 mg/L Bay-Delta WQCP objective for municipal and industrial beneficial uses. For 36 
Alternative 1A, the modeled frequency of objective exceedance would increase from 0% under the 37 
No Action Alternative to 13% of years under Alternative 1A (Appendix 8G, Table Cl-64). 38 

Similarly, estimates of chloride concentrations generated using EC-chloride relationships and DSM2 39 
EC output (see Section 8.3.1.3) were also used to evaluate the 250 mg/L Bay-Delta WQCP objective 40 
for chloride at Contra Costa Pumping Plant #1 where daily average objectives apply. For Alternative 41 
1A, the modeled frequency of objective exceedance would decrease from 5% of modeled days under 42 
the No Action Alternative to 3% of modeled days under Alternative 1A (Appendix 8G, Table Cl-63). 43 
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Similar to Existing Conditions, a comparative assessment of modeling approaches was utilized to 1 
evaluate the 250 mg/L Bay-Delta WQCP objectives in terms of both frequency of exceedance and use 2 
of assimilative capacity on a monthly average basis. When utilizing the mass balance approach to 3 
model monthly average chloride concentrations for the 16-year period, the exceedance frequency of 4 
the 250 mg/L objective is predicted relative to the No Action Alternative would increase slightly by 5 
1% at the Antioch location (i.e., from 73% to 74%),by 7% at the Contra Costa Canal at Pumping 6 
Plant #1 (i.e., from 14% to 21%), and by 1% at Mallard Island (i.e., from 86% to 87%) (Appendix 8G, 7 
Chloride, Table Cl-9). The available assimilative capacity for the 16-year period modeled would be 8 
reduced at the Antioch location during the months of February and March by approximately 28% 9 
and44%, respectively, compared to the No Action Alternative (Appendix 8G, Table Cl-11). The 10 
available assimilative capacity would be reduced at the Contra Costa Canal at Pumping Plant #1 in 11 
September through April compared to the No Action Alternative (i.e., reduction ranging from 18% in 12 
January up to 100%, or eliminated, in October), reflecting substantial degradation during the 13 
months October through December when average concentrations would be near, or exceed, the 14 
objective. 15 

In comparison, when utilizing the chloride-EC relationship to model monthly average chloride 16 
concentrations for the 16-year period, trends in frequency of exceedance and use of assimilative 17 
capacity would be similar to that discussed when utilizing the mass balance modeling approach 18 
(Appendix 8G, Table Cl-10 and Table Cl-12).But like the assessment relative to Existing Conditions, 19 
the predicted magnitude change at western Delta locations are substantially different. For example, 20 
both modeling approaches indicated that the frequency of exceeding the 250 mg/L objective at 21 
Contra Costa Pumping Plant #1 on a monthly average basis would increase slightly or remain 22 
unchanged relative to the No Action Alternative. Modeling using the mass balance approach 23 
predicted that 100% of assimilative capacity would be utilized in October, but modeling using the 24 
chloride-EC relationship approach predicted that only 35% would be utilized under the No Action 25 
Alternative. As discussed in Section 8.3.1.3, in cases of such disagreement, the approach that yielded 26 
the more conservative predictions was used as the basis for determining adverse impacts. 27 

Based on the additional predicted seasonal and annual exceedances of one of both Bay Delta WQCP 28 
objectives for chloride, and the associated long-term water quality degradation, the potential exists 29 
for adverse effects on the municipal and industrial beneficial uses in the western Delta, particularly 30 
at the Antioch intake, through reduced opportunity for diversion of water with acceptable chloride 31 
levels. 32 

303(d) Listed Water Bodies–Relative to No Action Alternative 33 

With respect to the 303(d) listing for chloride, relative to the No Action Alternative, monthly average 34 
chloride concentrations near Tom Paine Slough for the 16-year period modeled would not be 35 
further degraded under Alternative 1A (Appendix 8G, Figure Cl-2); however, modeling results 36 
indicate that concentrations at source water channel locations for the Suisun Marsh would increase 37 
in some months during October through May compared to the No Action Alternative (Appendix 8G, 38 
Figures Cl-1, Cl-3 and Cl-4). Sensitivity analyses suggested that operation of the Salinity Control 39 
Gates and restoration area siting and design considerations could reduce these increases. However, 40 
the chloride concentration increases at certain locations could be substantial, depending on siting 41 
and design of restoration areas.  Thus, these increased chloride levels in Suisun Marsh are 42 
considered to contribute to additional, measureable long-term degradation in Suisun Marsh that 43 
potentially would adversely affect the necessary actions to reduce chloride loading for any TMDL 44 
that is developed. 45 
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NEPA Effects: In summary, relative to the No Action Alternative, Alternative 1A would result in 1 
increased water quality degradation and frequency of exceedance of the 150 mg/L objective at 2 
Contra Costa Pumping Plant #1 and Antioch, the 250 mg/L municipal and industrial objective at 3 
interior and western Delta locations on a monthly average chloride basis, and could contribute 4 
measureable water quality degradation relative to the 303(d) impairment in Suisun Marsh. The 5 
predicted chloride increases constitute an adverse effect on water quality(see Mitigation Measure 6 
WQ-7 below; implementation of this measure along with a separate, non-environmental 7 
commitment relating to the potential increased chloride treatment costs would reduce these 8 
effects).Additionally, the predicted changes relative to the No Action Alternative indicate that 9 
implementation of CM1 and CM4 under Alternative 1A would contribute substantially to the adverse 10 
water quality effects (i.e., impacts are not wholly attributable to the effects of climate change/sea 11 
level rise). 12 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 13 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 14 
purpose of making the CEQA impact determination for this constituent. For additional details on the 15 
effects assessment findings that support this CEQA impact determination, see the effects assessment 16 
discussion that immediately precedes this conclusion. 17 

Chloride is not a constituent of concern in the Sacramento River watershed upstream of the Delta, 18 
thus river flow rate and reservoir storage reductions that would occur under the Alternative 1A, 19 
relative to Existing Conditions, would not be expected to result in a substantial adverse change in 20 
chloride levels. Additionally, relative to Existing Conditions, the Alternative 1A would not result in 21 
reductions in river flow rates (i.e., less dilution) or increased chloride loading such that there would 22 
be any substantial increase in chloride concentrations upstream of the Delta in the San Joaquin River 23 
watershed. 24 

Relative to Existing Conditions, Alternative 1A would result in substantially increased chloride 25 
concentrations in the Delta such that frequency of exceedances of the 150 mg/L Bay-Delta WQCP 26 
objective would approximately double. Moreover, the frequency of exceedance of the 250 mg/L Bay-27 
Delta WQCP objective would increase at Antioch (by 8%) and at Mallard Slough (by 2%) which 28 
could result in significant impacts on the municipal and industrial water supply beneficial use at 29 
these locations (see Mitigation Measure WQ-7 below; implementation of this measure along with a 30 
separate, non-environmental commitment relating to the potential increased chloride treatment 31 
costs would reduce these effects). Additionally, further long-term degradation would occur at 32 
Antioch, Mallard Slough, and Contra Costa Canal at Pumping Plant #1 locations when chloride 33 
concentrations would be near, or exceed, the objectives, thus increasing the risk of exceeding 34 
objectives. Relative to the Existing Conditions, the modeled increased chloride concentrations and 35 
degradation in the western Delta could further contribute, at measurable levels to the existing 36 
303(d) listed impairment due to chloride in Suisun Marsh for the protection of fish and wildlife.  37 
However, based on sensitivity analyses conducted to date (see Appendix 8H Attachment 1), it is 38 
expected that implementation of WQ-7d will be able to reduce impacts on chloride in Suisun Marsh 39 
to a less than significant level.   40 

Chloride concentrations would be reduced in water exported from the Delta to the CVP/SWP Export 41 
Service Areas, thus reflecting a potential improvement to chloride loading in the lower San Joaquin 42 
River. 43 
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Chloride is not a bioaccumulative constituent, thus any increased concentrations under Alternative 1 
1A would not result in substantial chloride bioaccumulation impacts on aquatic life or humans. 2 
Alternative 1A maintenance would not result in any substantial changes in chloride concentration 3 
upstream of the Delta or in the SWP/CVP Export Service Areas. However, based on these findings, 4 
this impact would be significant due to increased chloride concentrations and degradation at 5 
western Delta locations and its impacts on municipal and industrial water supply and fish and 6 
wildlife beneficial uses. 7 

 Implementation of Mitigation Measure WQ-7 along with a separate, non-environmental 8 
commitment relating to the potential increased costs associated with chloride-related changes 9 
would reduce these effects. Although it is not known whether implementation of WQ-7 will be able 10 
to feasibly reduce water quality degradation in the western Delta, implementation of Mitigation 11 
Measure WQ-7 is recommended to attempt to reduce the effect that increased chloride 12 
concentrations may have on Delta beneficial uses. However, because the effectiveness of this 13 
mitigation measure to result in feasible measures for reducing these water quality effects is 14 
uncertain, this impact is considered to remain significant and unavoidable.  As mentioned above, it is 15 
expected that implementation of WQ-7d will be able to reduce impacts on chloride in Suisun Marsh 16 
to a less than significant level.   17 

In addition to and to supplement Mitigation Measure WQ-7, the BDCP proponents have incorporated 18 
into the BDCP, as set forth in EIR/EIS Appendix 3B, Environmental Commitments, a separate, non-19 
environmental commitment to address the potential increased water treatment costs that could 20 
result from chloride concentration effects on municipal, industrial and agricultural water purveyor 21 
operations. Potential options for making use of this financial commitment include funding or 22 
providing other assistance towards acquiring alternative water supplies or towards modifying 23 
existing operations when chloride concentrations at a particular location reduce opportunities to 24 
operate existing water supply diversion facilities. Please refer to Appendix 3B, Environmental 25 
Commitments, for the full list of potential actions that could be taken pursuant to this commitment in 26 
order to reduce the water quality treatment costs associated with water quality effects relating to 27 
chloride, electrical conductivity, and bromide. 28 

Mitigation Measure WQ-7: Conduct Additional Evaluation and Modeling of Increased 29 
Chloride Levels and Develop and Implement Phased Mitigation Actions 30 

It is currently unknown whether the effects of increased chloride levels, and potential adverse 31 
effects on municipal and industrial water supply and fish and wildlife beneficial uses associated 32 
with CM1 operations (and hydrodynamic effects of tidal restoration under CM4), can be 33 
mitigated through modifications to initial operations and/or site-specific design of tidal 34 
restoration areas under CM4. Therefore, the proposed mitigation measures require a series of 35 
actions to identify and evaluate potentially feasible actions, to achieve reduced chloride levels in 36 
order to reduce or avoid impacts to beneficial uses. 37 

Regarding exceedance of Bay Delta WQCP water quality objectives for chloride, staff from DWR 38 
and Reclamation shall continue to constantly monitor Delta water quality conditions and adjust 39 
operations of the SWP and CVP in real time as necessary to meet water quality objectives.  These 40 
decisions take into account real-time conditions and are able to account for many factors that 41 
the best available models cannot simulate.  DWR and Reclamation have a good history of 42 
compliance with water quality objectives (see section 8.3.1.4 and 8.3.1.7 for more detail).  43 
Considering these real-time actions, the good history of compliance with objectives, and the 44 
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uncertainty inherent in the modeling approach (as discussed in section 8.3.1.1 and 8.3.1.3), it is 1 
likely that objective exceedance, should any be predicted to occur, could be avoided through 2 
real-time operation of the SWP and CVP. 3 

Nevertheless, water quality degradation could occur that may not be addressed through real-4 
time operations.  The development and implementation of any mitigation actions shall be 5 
focused on those incremental effects attributable to implementation of Alternative 1A 6 
operations only. Development of mitigation actions for the incremental chloride effects 7 
attributable to climate change/sea level rise are not required because these changed conditions 8 
would occur with or without implementation of Alternative 1A. 9 

Mitigation Measure WQ-7a: Conduct Additional Evaluation of Operational Ability to 10 
Reduce or Eliminate Water Quality Degradation in Western Delta Incorporating Site-11 
Specific Restoration Areas and Updated Climate Change/Sea Level Rise Projections, if 12 
Available 13 

The BDCP proponents will conduct additional evaluations and develop additional modeling (as 14 
necessary) to define the extent to which modified operations of the SWP and CVP could reduce 15 
or eliminate water quality degradation relative to the 250 mg/L Bay-Delta WQCP objective for 16 
chloride currently modeled to occur under Alternative 1A. The additional evaluations will be 17 
conducted to consider specifically the changes in Delta hydrodynamic conditions associated 18 
with tidal habitat restoration under CM4 once the specific restoration locations and timing of 19 
their construction are identified and designed. The evaluations will also consider up-to-date 20 
estimates of climate change and sea level rise, if and when such information is available.  These 21 
evaluations will be conducted concurrently with Mitigation Measure WQ-7b.  Together, findings 22 
from WQ-7a and WQ-7b will indicate whether sufficient flexibility to prevent or offset chloride 23 
increases is feasible under Alternative 1A.  24 

Mitigation Measure WQ-7b: Site and Design Restoration Sites to Reduce or Eliminate 25 
Water Quality Degradation in the Western Delta 26 

BDCP proponents shall consider effects of site-specific restoration areas proposed under CM4 27 
on chloride concentrations in the western Delta.  Design and siting of restoration areas shall 28 
attempt to reduce water quality degradation with respect to the 250 mg/L chloride objective in 29 
the western Delta to the extent possible without compromising proposed benefits of the 30 
restoration areas.   These evaluations will be conducted concurrently with Mitigation Measure 31 
WQ-7a.   Together, findings from WQ-7a and WQ-7b will indicate whether sufficient flexibility to 32 
prevent or offset chloride increases is feasible under Alternative 1A.   33 

Mitigation Measure WQ-7c: Consult with Delta Water Purveyors to Identify Means to 34 
Avoid, Minimize, or Offset for Reduced Seasonal Availability of Water That Meets 35 
Applicable Water Quality Objectives 36 

To determine the feasibility of reducing the effects of CM1/CM4 operations on increased 37 
chloride concentrations as shown in modeling estimates to occur to municipal and industrial 38 
water purveyors at the Antioch, Mallard Slough, and Contra Costa Canal at Pumping Plant #1 39 
locations, the BDCP proponents will consult with the purveyors to identify any feasible 40 
operational means to either avoid, minimize, or offset for reduced seasonal availability of water 41 
that either meets applicable water quality objectives or that results in levels of degradation that 42 
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do not substantially increase the risk of adversely affecting the municipal and industrial 1 
beneficial use. Any such action will be developed following, and in conjunction with, the 2 
completion of the evaluation and development of any potentially feasible actions described in 3 
Mitigation Measure WQ-7a and WQ-7b. 4 

Mitigation Measure WQ-7d: Site and Design Restoration Sites and consult with 5 
CDFW/USFWS, and Suisun Marsh Stakeholders to Identify Potential Actions to Avoid or 6 
Reduce Chloride Concentration Increases in the Marsh 7 

BDCP proponents shall consider effects of site-specific restoration areas proposed under CM4 8 
on chloride concentrations in Suisun Marsh.  Design and siting of restoration areas shall attempt 9 
to reduce potential effects to the extent possible without compromising proposed benefits of the 10 
restoration areas.  BDCP proponents will also consult with CDFW/USFWS, and Suisun Marsh 11 
stakeholders, to identify potential actions to avoid or minimize the chloride increases in the 12 
marsh, with the goal of maintaining chloride at levels that would not further impair fish and 13 
wildlife beneficial uses in Suisun Marsh. Potential actions may include modifications of the 14 
existing Suisun Marsh Salinity Control Gates for effective salinity control and evaluation of the 15 
efficacy of additional physical salinity control facilities or operations for the marsh to reduce the 16 
effects of increased chloride levels. These actions are identical to the actions discussed in 17 
Mitigation Measure WQ-11b regarding levels of electrical conductivity in Suisun Marsh. 18 

Impact WQ-9: Effects on Dissolved Oxygen Resulting from Facilities Operations and 19 
Maintenance (CM1) 20 

CEQA Conclusion: Effects of CM1 on DO under Alternative 1A would be similar to those discussed 21 
for the No Action Alternative, and are summarized here, then compared to the CEQA thresholds of 22 
significance (defined in Section 8.3.2) for the purpose of making the CEQA impact determination for 23 
this constituent. For additional details on the effects assessment findings that support this CEQA 24 
impact determination, see the effects assessment discussion under the No Action Alternative. 25 

Reservoir storage reductions that would occur under Alternative 1A, relative to Existing Conditions, 26 
would not be expected to result in a substantial adverse change in DO levels in the reservoirs, 27 
because oxygen sources (surface water aeration, aerated inflows, vertical mixing) would remain.  28 
Similarly, river flow rate reductions that would occur would not be expected to result in a 29 
substantial adverse change in DO levels in the rivers upstream of the Delta, given that mean monthly 30 
flows would remain within the ranges historically seen under Existing Conditions and the affected 31 
river are large and turbulent. Any reduced DO saturation level that may be caused by increased 32 
water temperature would not be expected to cause DO levels to be outside of the range seen 33 
historically. Finally, amounts of oxygen demanding substances and salinity would not be expected to 34 
change sufficiently to affect DO levels. 35 

It is expected there would be no substantial change in Delta DO levels in response to a shift in the 36 
Delta source water percentages under this alternative or substantial degradation of these water 37 
bodies, with regard to DO. DO levels would be affected by nutrient loading, which the state has 38 
begun to aggressively regulate the discharges of, and this loading would not be expected to lower DO 39 
levels relative to Existing Conditions based on historical DO levels. Further, the anticipated changes 40 
in salinity would have relatively minor effects on DO levels, and tidal exchange, which contribute to 41 
the reaeration of Delta waters would not be expected to change substantially. 42 
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There is not expected to be substantial, if even measurable, changes in DO levels in the SWP/CVP 1 
Export Service Areas waters under Alternative 1A, relative to Existing Conditions, because the 2 
biochemical oxygen demand of the exported water would not be expected to substantially differ 3 
from that under Existing Conditions (due to ever increasing water quality regulations), canal 4 
turbulence and exposure of the water to the atmosphere and the algal communities that exist within 5 
the canals would establish an equilibrium for DO levels within the canals. The same would occur in 6 
downstream reservoirs. 7 

Therefore, this alternative is not expected to cause additional exceedance of applicable water quality 8 
objectives by frequency, magnitude, and geographic extent that would result in significant impacts 9 
on any beneficial uses within affected water bodies. Because no substantial changes in DO levels are 10 
expected, long-term water quality degradation would not be expected to occur, and, thus, beneficial 11 
uses would not be adversely affected. Various Delta waterways are 303(d)-listed for low DO, but 12 
because no substantial decreases in DO levels would be expected, greater degradation and DO-13 
related impairment of these areas would not be expected. This impact would be less than significant. 14 
No mitigation is required. 15 

Impact WQ-11: Effects on Electrical Conductivity Concentrations Resulting from Facilities 16 
Operations and Maintenance (CM1) 17 

Delta 18 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 19 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 20 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 21 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 22 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 23 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 24 
information. 25 

Relative to Existing Conditions, modeling indicates that Alternative 1A would result in an increase in 26 
the number of days when Bay-Delta WQCP compliance locations would exceed EC objectives or be 27 
out of compliance with the EC objectives at the Sacramento River at Emmaton and San Joaquin River 28 
at Jersey Point (fish and wildlife objective) in the western Delta, the San Joaquin River at San 29 
Andreas Landing in the interior Delta, and Brandt Bridge in the southern Delta (Appendix 8H, 30 
Electrical Conductivity, Table EC-1).  31 

The percent of days the Emmaton EC objective would be exceeded for the entire period modeled 32 
(1976–1991) would increase from 6% under Existing Conditions to 31% under Alternative 1A. 33 
Further, the percent of days out of compliance at Emmaton would increase from 11% under Existing 34 
Conditions to 45% under Alternative 1A.  35 

The percent of days the San Andreas Landing EC objective would be exceeded would increase from 36 
1% under Existing Conditions to 3% under Alternative 1A. Further, the percent of days out of 37 
compliance with the EC objective would increase from 1% under Existing Conditions to 6% under 38 
Alternative 1A. Sensitivity analyses were performed for Alternative 4 scenario H3, and indicated 39 
that many similar exceedances were modeling artifacts, and the small number of remaining 40 
exceedances were small in magnitude, lasted only a few days, and could be addressed with real time 41 
operations of the SWP and CVP (see Section 8.3.1.1 for a description of real time operations of the 42 
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SWP and CVP).  Due to similarities in the nature of the exceedances between alternatives, the 1 
findings from these analyses can be extended to this alternative as well. 2 

At Jersey Point, relative to the fish and wildlife objective, the percent of days of EC objective 3 
exceedance and days out of compliance would increase from 0% under Existing Conditions to 3% 4 
under Alternative 1A, which represents a very small increase for this objective.   Further discussion 5 
of EC increases relative to this objective can be found in Appendix 8H Attachment 2.  6 

At Brandt Bridge, the increase in days of EC objective exceedance and days out of compliance would 7 
be <1%. Average EC levels at the western and southern Delta compliance locations, except at 8 
Emmaton in the western Delta, would decrease from 1–27% for the entire period modeled and 2–9 
28% during the drought period modeled (1987–1991) (Appendix 8H, Table EC-12). At Emmaton, 10 
average EC would increase 16% for both the entire period modeled and the drought period 11 
modeled. Also, at the two interior Delta compliance locations, there would be increases in average 12 
EC: the S. Fork Mokelumne River at Terminous average EC would increase 4% for the entire period 13 
modeled and 3% during the drought period modeled; and San Joaquin River at San Andreas Landing 14 
average EC would increase 12% for the entire and drought periods modeled. On average, EC would 15 
increase at Emmaton during all months except October and November. Average EC would increase 16 
at San Andreas Landing during all months except November. Average EC in the S. Fork Mokelumne 17 
River at Terminous would increase during all months. Average EC at Jersey Point during the months 18 
of April–May, when the fish and wildlife objective applies in all but critical water year types, would 19 
increase 15% for the entire period modeled (Appendix 8H, Table EC-12; further discussion of EC 20 
increases relative to this objective can be found in Appendix 8H Attachment 2). Of the Clean Water 21 
Act section 303(d) listed sections of the Delta–western, northwestern, and southern–the 22 
Sacramento River at Emmaton would have a modest increase in exceedance of the Bay-Delta WQCP 23 
EC objectives (25%) and the San Joaquin River at Brandt Bridge in the southern Delta would have a 24 
slight increase (<1%) in the exceedance of the Bay-Delta WQCP EC objectives (Appendix 8H, Table 25 
EC-1). Further, long-term average EC at Emmaton would increase by 16%, whereas the long-term 26 
average EC at Brandt Bridge would decrease by 2%, relative to Existing Conditions, for the entire 27 
period modeled (Appendix 8H, Table EC-12). Thus, Alternative 1A is not expected to contribute to 28 
additional impairment and adversely affect beneficial uses for section 303(d) listed southern Delta 29 
waterways, relative to Existing Conditions. However, the increase in incidence of exceedance of EC 30 
objectives and increases in long-term and drought period average EC at Emmaton in the western 31 
Delta, relative to Existing Conditions, has the potential to contribute to additional impairment and 32 
potentially adversely affect beneficial uses. The comparison to Existing Conditions reflects changes 33 
in EC due to both Alternative 1A operations (including north Delta intake capacity of 15,000 cfs and 34 
numerous other operational components of Scenario A) and climate change/sea level rise. 35 

Relative to the No Action Alternative, the percent of days exceeding EC objectives and percent of 36 
days out of compliance would increase at: Sacramento River at Emmaton, San Joaquin River at 37 
Jersey Point, San Andreas Landing, Brandt Bridge, and Prisoners Point; and Old River near Middle 38 
River at Tracy Bridge (Appendix 8H, Electrical Conductivity, Table EC-1). The increase in percent of 39 
days exceeding the EC objective would be 2% or less and the increase in percent of days out of 40 
compliance would be 5% or less, with the exception of Emmaton, which would have a 17% increase 41 
in percent of days exceeding the EC objective and 20% increase in percent of days out of compliance. 42 
Regarding exceedances at Old River at Middle River and at Tracy Bridge, as noted in Section 8.1.3.7, 43 
SWP and CVP operations have relatively little influence on salinity levels at these locations, and the 44 
elevated salinity in south Delta channels is affected substantially by local salt contributions 45 
discharged into the San Joaquin River downstream of Vernalis.  Thus, the modeling has limited 46 
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ability to estimate salinity accurately in this region.  Average EC would increase at some compliance 1 
locations for the entire period modeled: Sacramento River at Emmaton (15%), San Joaquin River at 2 
Jersey Point (3%), S. Fork Mokelumne River at Terminous (5%), San Joaquin River at San Andreas 3 
Landing (18%), and San Joaquin River at Prisoners Point (9%) (Appendix 8H, Table EC-12). For the 4 
drought period modeled, the locations with an average EC increase would be: Sacramento River at 5 
Emmaton (5%), S. Fork Mokelumne River at Terminous (4%), San Joaquin River at San Andreas 6 
Landing (13%), San Joaquin River at Brandt Bridge (1%), Old River at Tracy Bridge (1%), and San 7 
Joaquin River at Prisoners Point (4%) (Appendix 8H, Table EC-12). The western and southern Delta 8 
are CWA section 303(d) listed for elevated EC and the increased incidence of exceedance of EC 9 
objectives and EC degradation that could occur in the western Delta could make beneficial use 10 
impairment measurably worse. Since there would be very little change in EC levels in the southern 11 
Delta and there is not expected to be an increase in frequency of exceedances of objectives, this 12 
alternative is not expected to make beneficial use impairment measurably worse in the southern 13 
Delta.  . The comparison to the No Action Alternative reflects changes in EC due only to Alternative 14 
1A operations (including north Delta intake capacity of 15,000 cfs and numerous other operational 15 
components of Scenario A). 16 

For Suisun Marsh, October–May is the period when Bay-Delta WQCP EC objectives for protection of 17 
fish and wildlife apply. Average EC for the entire period modeled would increase under Alternative 18 
1A, relative to Existing Conditions, during the months of February through May by 0.1–0.8 mS/cm in 19 
the Sacramento River at Collinsville (Appendix 8H, Table EC-21). Long-term average EC would 20 
decrease relative to Existing Conditions in Montezuma Slough at National Steel during October–May 21 
(Appendix 8H, Table EC-22). The most substantial increase would occur near Beldon Landing, with 22 
long-term average EC levels increasing by 1.8–6.1 mS/cm, depending on the month, which would be 23 
a doubling or tripling of long-term average EC relative to Existing Conditions (Appendix 8H, Table 24 
EC-23). Sunrise Duck Club and Volanti Slough also would have long-term average EC increases 25 
during all months of 1.9–4.0 mS/cm (Appendix 8H, Tables EC-24 and EC-25). Modeling of this 26 
alternative assumed no operation of the Montezuma Slough Salinity Control Gates, but the project 27 
description assumes continued operation of the Salinity Control Gates, consistent with assumptions 28 
included in the No Action Alternative.  A sensitivity analysis modeling run conducted for Alternative 29 
4 scenario H3 with the gates operational consistent with the No Action Alternative resulted in 30 
substantially lower EC levels than indicated in the original Alternative 4 modeling results, but EC 31 
levels were still somewhat higher than EC levels under Existing Conditions and the No Action 32 
Alternative for several locations and months.  Another modeling run with the gates operational and 33 
restoration areas removed resulted in EC levels nearly equivalent to Existing Conditions and the No 34 
Action Alternative, indicating that design and siting of restoration areas has notable bearing on EC 35 
levels at different locations within Suisun Marsh (see Appendix 8H Attachment 1 for more 36 
information on these sensitivity analyses).  These analyses also indicate that increases are related 37 
primarily to the hydrodynamic effects of CM4, not operational components of CM1. Based on the 38 
sensitivity analyses, optimizing the design and siting of restoration areas may limit the magnitude of 39 
long-term EC increases to be on the order of  1 mS/cm or less. Due to similarities in the nature of the 40 
EC increases between alternatives, the findings from these analyses can be extended to this 41 
alternative as well. 42 

The degree to which the long-term average EC increases in Suisun Marsh would cause exceedance of 43 
Bay-Delta WQCP objectives is unknown, because these objectives are expressed as a monthly 44 
average of daily high tide EC, which does not have to be met if it can be demonstrated “equivalent or 45 
better protection will be provided at the location” (State Water Resources Control Board 2006:14). 46 
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The long-term average EC increase may, or may not, contribute to adverse effects on beneficial uses, 1 
depending on how and when wetlands are flooded, soil leaching cycles, and how agricultural use of 2 
water is managed, and future actions taken with respect to the marsh. However, the EC increases at 3 
certain locations could be substantial, depending on siting and design of restoration areas, and it is 4 
uncertain the degree to which current management plans for the Suisun Marsh would be able to 5 
address these substantially higher EC levels and protect beneficial uses. Thus, these increased EC 6 
levels in Suisun Marsh are considered to have a potentially adverse effect on marsh beneficial uses. 7 
Long-term average EC increases in Suisun Marsh under Alternative 1A relative to the No Action 8 
Alternative would be similar to the increases relative to Existing Conditions. Suisun Marsh is Clean 9 
Water Act section 303(d) listed as impaired due to elevated EC, and the potential increases in long-10 
term average EC concentrations could contribute to additional impairment. 11 

NEPA Effects: In summary, the increased frequency of exceedance of EC objectives and increased 12 
long-term and drought period average EC levels that would occur at western Delta compliance 13 
locations under Alternative 1A, relative to the No Action Alternative, would contribute to adverse 14 
effects on the agricultural beneficial uses. The increased long-term period average EC levels between 15 
Jersey Point and Prisoners Point could contribute to adverse effects on fish and wildlife beneficial 16 
uses (specifically, indirect adverse effects on striped bass spawning), though there is a high degree 17 
of uncertainty associated with this impact. The western and southern Delta are CWA section 303(d) 18 
listed as impaired due to elevated EC, and the increase in incidence of exceedance of EC objectives 19 
and increases in long-term average and drought period average EC in the western portion of the 20 
Delta have the potential to contribute to additional beneficial use impairment. The increases in long-21 
term average EC levels that could occur in Suisun Marsh would further degrade existing EC levels 22 
and could contribute to adverse effects on the fish and wildlife beneficial uses. Suisun Marsh is 23 
section 303(d) listed as impaired due to elevated EC, and the potential increases in long-term 24 
average EC levels could contribute to additional beneficial use impairment. The effects on EC in the 25 
western Delta, San Joaquin River at Prisoners Point, and in Suisun Marsh constitute an adverse effect 26 
on water quality. Mitigation Measure WQ-11 would be available to reduce these effects 27 
(implementation of this measure along with a separate, non-environmental commitment as set forth 28 
in EIR/EIS Appendix 3B, Environmental Commitments, relating to the potential EC-related changes 29 
would reduce these effects). 30 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 31 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 32 
purpose of making the CEQA impact determination for this constituent. For additional details on the 33 
effects assessment findings that support this CEQA impact determination, see the effects assessment 34 
discussion that immediately precedes this conclusion. 35 

River flow rate and reservoir storage reductions that would occur under Alternative 1A, relative to 36 
Existing Conditions, would not be expected to result in a substantial adverse change in EC levels in 37 
the reservoirs and rivers upstream of the Delta, given that: changes in the quality of watershed 38 
runoff and reservoir inflows would not be expected to occur in the future; the state’s aggressive 39 
regulation of point-source discharge effects on Delta salinity-elevating parameters and the expected 40 
further regulation as salt management plans are developed; the salt-related TMDLs adopted and 41 
being developed for the San Joaquin River; and the expected improvement in lower San Joaquin 42 
River average EC levels commensurate with the lower EC of the irrigation water deliveries from the 43 
Delta. 44 
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Relative to Existing Conditions, Alternative 1A would not result in any substantial increases in long-1 
term average EC levels in the SWP/CVP Export Service Areas. There would be no exceedance of the 2 
EC objective at the Jones and Banks pumping plants. Average EC levels for the entire period modeled 3 
would decrease at both plants and, thus, this alternative would not contribute to additional 4 
beneficial use impairment related to elevated EC in the SWP/CVP Export Service Areas waters. 5 
Rather, this alternative would improve long-term EC levels in the SWP/CVP Export Service Areas, 6 
relative to Existing Conditions. 7 

In the Plan Area, Alternative 1A would result in an increase in the frequency with which Bay-Delta 8 
WQCP EC objectives for agricultural beneficial use protection are exceeded in the Sacramento River 9 
at Emmaton (25%; western Delta) for the entire period modeled (1976–1991).For the entire and 10 
drought periods modeled, average EC levels would increase by 12% at San Andreas Landing and by 11 
16% at Emmaton. In addition, there would be  an increase in the average EC at Jersey Point of 15% 12 
(for the entire period modeled) during the months of April–May, when the fish and wildlife objective 13 
applies. Because EC is not bioaccumulative, the increases in long-term average EC levels would not 14 
directly cause bioaccumulative problems in aquatic life or humans. The interior Delta is not Clean 15 
Water Act section 303(d) listed for elevated EC, however, the western Delta is. The increases in long-16 
term and drought period average EC levels and increased frequency of exceedance of EC objectives 17 
that would occur in the Sacramento River at Emmaton would potentially contribute to adverse 18 
effects on the agricultural beneficial uses in the western Delta. The increased long-term period 19 
average EC levels between Jersey Point and Prisoners Point could contribute to adverse effects on 20 
fish and wildlife beneficial uses (specifically, indirect adverse effects on striped bass spawning), 21 
though there is a high degree of uncertainty associated with this impact. This impact is considered to 22 
be significant. 23 

Further, relative to Existing Conditions, Alternative 1A could result in substantial increases in long-24 
term average EC during the months of October through May in Suisun Marsh. The increases in long-25 
term average EC levels that would occur in Suisun Marsh would further degrade existing EC levels 26 
and could contribute additionally to adverse effects on the fish and wildlife beneficial uses. Because 27 
EC is not bioaccumulative, the increases in long-term average EC levels would not directly cause 28 
bioaccumulative problems in wildlife. Suisun Marsh is Clean Water Act section 303(d) listed for 29 
elevated EC and the increases in long-term average EC that would occur in the marsh could make 30 
beneficial use impairment measurably worse. This impact is considered to be significant.  However, 31 
based on sensitivity analyses conducted to date (see Appendix 8H Attachment 1), it is expected that 32 
implementation of WQ-11d will be able to reduce impacts on EC in Suisun Marsh to a less than 33 
significant level.   34 

Implementation of Mitigation Measure WQ-11 along with a separate, non-environmental 35 
commitment relating to the potential increased costs associated with EC-related changes would 36 
reduce these effects. Although it is not known whether implementation of WQ-11 will be able to 37 
feasibly reduce water quality degradation in the western Delta, implementation of Mitigation 38 
Measure WQ-11 is recommended to attempt to reduce the effect that increased EC may have on 39 
Delta beneficial uses. However, because the effectiveness of this mitigation measure to result in 40 
feasible measures for reducing these water quality effects is uncertain, this impact is considered to 41 
remain significant and unavoidable. As mentioned above, it is expected that implementation of WQ-42 
11d will be able to reduce impacts on EC in Suisun Marsh to a less than significant level.   43 

In addition to and to supplement Mitigation Measure WQ-11, the BDCP proponents have 44 
incorporated into the BDCP, as set forth in EIR/EIS Appendix 3B, Environmental Commitments, a 45 
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separate, non-environmental commitment to address the potential increased water treatment costs 1 
that could result from EC concentration effects on municipal, industrial and agricultural water 2 
purveyor operations. Potential options for making use of this financial commitment include funding 3 
or providing other assistance towards acquiring alternative water supplies or towards modifying 4 
existing operations when EC concentrations at a particular location reduce opportunities to operate 5 
existing water supply diversion facilities. Please refer to Appendix 3B, Environmental Commitments, 6 
for the full list of potential actions that could be taken pursuant to this commitment in order to 7 
reduce the water quality treatment costs associated with water quality effects relating to chloride, 8 
electrical conductivity, and bromide. 9 

Mitigation Measure WQ-11: Avoid, Minimize, or Offset, as Feasible, Reduced Water 10 
Quality Conditions 11 

In order to reduce the effects of increased EC levels, and potential adverse effects on beneficial 12 
uses associated with CM1 operations (and hydrodynamic effects of tidal restoration under CM4), 13 
the proposed mitigation requires a series of phased actions to identify and evaluate feasible 14 
actions, followed by development and implementation of the actions, if determined to be 15 
necessary. The emphasis and mitigation actions would be limited to those identified as 16 
necessary to avoid, reduce, or offset adverse EC effects at Delta compliance locations and the 17 
Suisun Marsh. The development and implementation of any mitigation actions shall be focused 18 
on those incremental effects attributable to implementation of Alternative 1A operations only. 19 
Development of mitigation actions for the incremental EC effects attributable to climate 20 
change/sea level rise are not required because these changed conditions would occur with or 21 
without implementation of Alternative 1A. The goal of specific actions would be to reduce/avoid 22 
additional exceedances of Delta EC objectives and reduce long-term average concentration 23 
increases to levels that would not adversely affect beneficial uses within the Delta and Suisun 24 
Marsh. 25 

Mitigation Measure WQ-11a: Conduct Additional Evaluation of Operational Ability to 26 
Reduce or Eliminate Water Quality Degradation in Western Delta Incorporating Site-27 
Specific Restoration Areas and Updated Climate Change/Sea Level Rise Projections, if 28 
Available 29 

The BDCP proponents will conduct additional evaluations and develop additional modeling (as 30 
necessary) to define the extent to which modified operations of the SWP and CVP could reduce 31 
or eliminate water quality degradation in the western Delta currently modeled to occur under 32 
Alternative 1A. The additional evaluations will be conducted to consider specifically the changes 33 
in Delta hydrodynamic conditions associated with tidal habitat restoration under CM4 once the 34 
specific restoration locations and timing of their construction are identified and designed. The 35 
evaluations will also consider up-to-date estimates of climate change and sea level rise, if and 36 
when such information is available.  These evaluations will be conducted concurrently with 37 
Mitigation Measure WQ-11b.  Together, findings from WQ-11a and WQ-11b will indicate 38 
whether sufficient flexibility to prevent or offset EC  increases is feasible under Alternative 1A. 39 
These actions are identical to the actions discussed in Mitigation Measure WQ-7a regarding 40 
levels of chloride in the western Delta. 41 
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Mitigation Measure WQ-11b: Site and Design Restoration Sites to Reduce or Eliminate 1 
Water Quality Degradation in the Western Delta 2 

BDCP proponents shall consider effects of site-specific restoration areas proposed under CM4 3 
on EC levels in the western Delta.  Design and siting of restoration areas shall attempt to reduce 4 
water quality degradation in the western Delta to the extent possible without compromising 5 
proposed benefits of the restoration areas.   These evaluations will be conducted concurrently 6 
with Mitigation Measure WQ-11a.   Together, findings from WQ-11a and WQ-11b will indicate 7 
whether sufficient flexibility to prevent or offset EC increases is feasible under Alternative 1A. 8 
These actions are identical to the actions discussed in Mitigation Measure WQ-7b regarding 9 
levels of chloride in the western Delta. 10 

Mitigation Measure WQ-11c: Design Restoration Sites to Reduce Effects on Compliance 11 
with the Fish and Wildlife EC Objective between Prisoners Point and Jersey Point, 12 
Evaluate Striped Bass Monitoring Data, and Consult with CDFW/USFWS/NMFS to 13 
Determine Whether Additional Actions are Warranted 14 

BDCP proponents shall consider effects of site-specific restoration areas proposed under CM4 15 
on compliance with the fish and wildlife EC objective between Jersey Point and Prisoners point 16 
on the San Joaquin River.  Design of restoration areas shall attempt to reduce potential effects to 17 
the extent possible without compromising proposed benefits of the restoration areas.  18 
Additionally, following commencement of initial operations of CM1, the BDCP proponents will 19 
evaluate ongoing monitoring of striped bass populations, and, specifically spawning in the San 20 
Joaquin River between Jersey Point and Prisoners Point, and will conduct such monitoring if it is 21 
not already being conducted by CDFW at that time.  The BDCP proponents will consult with 22 
CDFW, USFWS, and NMFS to determine whether adaptive changes to Head of Old River Barrier 23 
operations and/or changes in North Delta vs. South Delta exports are warranted to avoid 24 
adverse impacts of salinity on striped bass spawning in the San Joaquin River.  Because these 25 
actions may have adverse effects on other species, consultation is required, and the changes may 26 
not be warranted  depending on conditions of striped bass populations and populations of other 27 
species at that time.    28 

 29 

Mitigation Measure WQ-11d: Site and Design Restoration Sites and consult with 30 
CDFW/USFWS, and Suisun Marsh Stakeholders to Identify Potential Actions to Avoid or 31 
Reduce EC Level Increases in the Marsh 32 

BDCP proponents shall consider effects of site-specific restoration areas proposed under CM4 33 
on EC levels and compliance with the fish and wildlife EC objectives for Suisun Marsh.  Design 34 
and siting of restoration areas shall attempt to reduce potential effects to the extent possible 35 
without compromising proposed benefits of the restoration areas.  BDCP proponents will also 36 
consult with CDFW/USFWS, and Suisun Marsh stakeholders, to identify potential actions to 37 
avoid or minimize the EC increases in the marsh, with the goal of maintaining EC at levels that 38 
would not further impair fish and wildlife beneficial uses in Suisun Marsh. Potential actions may 39 
include modifications of the existing Suisun Marsh Salinity Control Gates for effective salinity 40 
control and evaluation of the efficacy of additional physical salinity control facilities or 41 
operations for the marsh to reduce the effects of increased EC levels. These actions are identical 42 
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to the actions discussed in Mitigation Measure WQ-7c regarding levels of chloride in Suisun 1 
Marsh. 2 

Impact WQ-13: Effects on Mercury Concentrations Resulting from Facilities Operations and 3 
Maintenance (CM1) 4 

Delta 5 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 6 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 7 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 8 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 9 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 10 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 11 
information. 12 

The water quality impacts of waterborne concentrations of mercury and methylmercury and fish 13 
tissue mercury concentrations were evaluated for 9 Delta locations. The analysis of percentage 14 
change in assimilative capacity of waterborne total mercury relative to the 25 ng/L ecological risk 15 
benchmark of Alternative 1A showed the greatest decrease to be 1% at Franks Tract and Old River 16 
relative to Existing Conditions, and 1.1% at Franks Tract relative to the No Action 17 
Alternative(Figures 8-53 and 8-54).These changes are not expected to result in adverse effects to 18 
beneficial uses. Similarly, changes in methylmercury concentration were very small. The greatest 19 
annual average methylmercury concentration for drought conditions was 0.167 ng/L for the San 20 
Joaquin River at Buckley Cove, which was slightly higher than Existing Conditions and the same as 21 
the No Action Alternative (Appendix 8I,Mercury, Table I-6).All modeled input concentrations 22 
exceeded the methylmercury TMDL guidance objective of 0.06 ng/L, therefore percentage change in 23 
assimilative capacity was not evaluated for methylmercury. 24 

Fish tissue estimates show only small or no increases in exceedance quotients based on long-term 25 
annual average concentrations for mercury at the Delta locations. The greatest increase was at 26 
Mokelumne River (South Fork) at Staten Island (8% relative to Existing Conditions and 10% relative 27 
to the No Action Alternative) (Figure 8-55a,b, Appendix 8I, Mercury, Table I-8b).  Because these 28 
increases are relatively small, and it is not evident that substantive increases are expected at 29 
numerous locations throughout the Delta, these changes are expected to be within the uncertainty 30 
inherent in the modeling approach, and would likely not be measurable in the environment.  See 31 
Appendix 8I for a discussion of the uncertainty associated with the fish tissue estimates.    32 

Impact WQ-23: Effects on Phosphorus Concentrations Resulting from Facilities Operations 33 
and Maintenance (CM1) 34 

As described under Impact WQ-29, facilities operations and maintenance is not expected to result in 35 
substantial changes in TSS and Turbidity under the project alternative relative to Existing 36 
Conditions in surface waters upstream of the Delta, in the Delta, and in the SWP/CVP Export Service 37 
Areas.  Thus in these areas, long-term changes in the levels of suspended sediment-bound 38 
phosphorus are not expected.  Additional factors that may effect phosphorus levels are discussed 39 
below.  40 
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Impact WQ-25: Effects on Selenium Concentrations Resulting from Facilities Operations and 1 
Maintenance (CM1) 2 

Delta 3 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 4 
and CM4) would affect Delta hydrodynamics. To the extent that restoration actions alter 5 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 6 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 7 
CM2–CM21 not attributable to hydrodynamics, such as additional loading of a constituent to the 8 
Delta, are discussed within the impact header for CM2–CM21. See Section 8.3.1.3 for more 9 
information. 10 

Selenium concentrations and threshold comparisons for each of the 11 modeled Delta assessment 11 
locations under Alternative 1A, relative to Existing Conditions and the No Action Alternative, are 12 
presented in Appendix 8M, Selenium, Table M-9a for water, Tables M-11 and M-21 for most biota 13 
(whole-body fish [excluding sturgeon], bird eggs [invertebrate diet], bird eggs [fish diet], and fish 14 
fillets) throughout the Delta, and Tables M-30 through M-32 for sturgeon at the two western Delta 15 
locations. Figures 8-59a and 8-60a present graphical distributions of predicted selenium 16 
concentration changes (shown as changes in available assimilative capacity based on 1.3 µg/L) in 17 
water at each modeled assessment location for all years. Appendix 8M, Figure M-21 provides more 18 
detail in the form of monthly patterns of selenium concentrations in water during the modeling 19 
period.  20 

Alternative 1A would result in little to no changes in long-term average selenium concentrations in 21 
water at all modeled Delta assessment locations relative to Existing Conditions and the No Action 22 
Alternative (Appendix 8M, Selenium, Table M-9a). Long-term average concentrations at some 23 
interior and western Delta locations would increase by 0.01–0.02 µg/L for either the entire period 24 
modeled (1976–1991). These small increases in selenium concentrations in water would result in 25 
small reductions (2% or less) in available assimilative capacity for selenium, relative to the 1.3 µg/L 26 
USEPA draft water quality criterion (Figures 8-59a and 8-60a). The long-term average selenium 27 
concentrations in water for Alternative 1A (range 0.09–0.38 µg/L) would be similar to those for 28 
Existing Conditions (range 0.09–0.41 µg/L) and the No Action Alternative (range 0.09–0.38 µg/L), 29 
and all would be below the USEPA draft water quality criterion of 1.3 µg/L (Appendix 8M, Table 9a). 30 

Relative to Existing Conditions and the No Action Alternative, Alternative 1A would result in very 31 
small changes (1% or less) in estimated selenium concentrations in most biota (whole-body fish, 32 
bird eggs [invertebrate diet], bird eggs [fish diet], and fish fillets) throughout the Delta, with little 33 
difference among locations (Figures 8-61a through 8-64b; Appendix 8M, Selenium, Table M-21). 34 
Level of Concern Exceedance Quotients (i.e., modeled tissue divided by Level of Concern 35 
benchmarks) for selenium concentrations in those biota for all years and for drought years are less 36 
than 1.0 (indicating low probability of adverse effects). Similarly, Advisory Tissue Level Exceedance 37 
Quotients for selenium concentrations in fish fillets for all years and drought years also are less than 38 
1.0. Estimated selenium concentrations in sturgeon for the San Joaquin River at Antioch are 39 
predicted to increase by about 12 percent relative to Existing Conditions and to the No Action 40 
Alternative in all years (from about 4.7 to 5.3 mg/kg dw), and those for sturgeon in the Sacramento 41 
River at Mallard Island are predicted to increase by about 7 percent in all years (from about 4.4 to 42 
4.7 mg/kg dw) (Appendix 8M, Tables M-30 and M-31). Selenium concentrations in sturgeon during 43 
drought years are expected to increase by only 2 or 3 percent at those locations (Appendix 8M, 44 



 Water Quality 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

8-126 
2015 

ICF 00139.14 

 

Tables M-30 and M-31). Detection of small changes in whole-body sturgeon such as those estimated 1 
for the western Delta would require very large sample sizes because of the inherent variability in 2 
fish tissue selenium concentrations. Low Toxicity Threshold Exceedance Quotients for selenium 3 
concentrations in sturgeon in the western Delta would exceed 1.0 (indicating a higher probability 4 
for adverse effects) for drought years at both locations (as they do for Existing Conditions and the 5 
No Action Alternative; Figure 8-65), and would increase slightly, from 0.94 to 1.1,  for all years in the 6 
San Joaquin River at Antioch (Appendix 8M, Table M-32).   7 

The disparity between larger estimated changes for sturgeon and smaller changes for other biota is 8 
attributable largely to differences in modeling approaches, as described in Appendix 8M, Selenium. 9 
The model for most biota was calibrated to encompass the varying concentration-dependent uptake 10 
from waterborne selenium concentrations (expressed as the Kd, which is the ratio of selenium 11 
concentrations in particulates [as the lowest level of the food chain] relative to the waterborne 12 
concentration) that was exhibited in data for largemouth bass in 2000, 2005, and 2007 at various 13 
locations across the Delta. In contrast, the modeling for sturgeon could not be similarly calibrated at 14 
the two western Delta locations and used literature-derived uptake factors and trophic transfer 15 
factors for the estuary from Presser and Luoma (2013). As noted in the appendix, there was a 16 
significant negative log-log relationship of Kd to waterborne selenium concentration that reflected 17 
the greater bioaccumulation rates for bass at low waterborne selenium than at higher 18 
concentrations. (There was no difference in bass selenium concentrations in the Sacramento River 19 
at Rio Vista in comparison to the San Joaquin River at Vernalis in 2000, 2005, and 2007 [Foe 2010], 20 
despite a nearly 10-fold difference in waterborne selenium.) Thus, there is more confidence in the 21 
site-specific modeling based on the Delta-wide model that was calibrated for bass data than in the 22 
estimates for sturgeon based on “fixed” Kds for all years and for drought years without regard to 23 
waterborne selenium concentration at the two locations in different time periods.  24 

Increased water residence times could increase the bioaccumulation of selenium in biota, thereby 25 
potentially increasing fish tissue and bird egg concentrations of selenium (see residence time 26 
discussion in Appendix 8M, Selenium, and Presser and Luoma [2010b]). Thus, residence time was 27 
assessed for its relevance to selenium bioaccumulation.  Table 60a (presented originally in Section 28 
8.3.1.7 in the Microcystis subsection) shows the time for neutrally buoyant particles to move through 29 
the Delta (surrogate for flow and residence time). Although an increase in residence time 30 
throughout the Delta is expected under the No Action Alternative, relative to Existing Conditions 31 
(because of climate change and sea level rise), the change is fairly small in most areas of the Delta. 32 
Thus, the changes in residence times between Alternative 1A and the No Action Alternative are very 33 
similar to the changes in residence times between Alternative 1A and the Existing Conditions.  34 

Relative to Existing Conditions and the No Action Alternative, increases in residence times for 35 
Alternative 1A would be greater in the East Delta than in other sub-regions. Relative to Existing 36 
Conditions, annual average residence times for Alternative 1A in the East Delta are expected to 37 
increase by more than 8 days (Table 60a). Relative to the No Action Alternative, annual average 38 
residence times for Alternative 1A in the Cache Slough are expected to increase by up to 10 days. 39 
Increases in residence times for other sub-regions would be smaller, especially as compared to 40 
Existing Conditions and the No Action Alternative (which are longer than those modeled for the East 41 
Delta).  As mentioned above, these results incorporate hydrodynamic effects of both CM1 and CM2 42 
and CM4, and the effects of CM1 cannot be distinguished from the effects of CM2 and CM4.  However, 43 
it is expected that CM2 and CM4 are substantial drivers of the increased residence time.   44 
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Presser and Luoma (2010b) summarized and discussed selenium uptake in the Bay-Delta (including 1 
hydrologic conditions [e.g., Delta outflow and residence time for water], Kds [the ratio of selenium 2 
concentrations in particulates, as the lowest level of the food chain, relative to the water-borne 3 
concentration], and associated tissue concentrations [especially in clams and their consumers, such 4 
as sturgeon]). When the Delta Outflow Index (daily average flow per month) decreased by five-fold 5 
(73,732 cubic feet per second [cfs] in June 1998 to 12, 251 cfs in October 1998), residence time 6 
doubled (from 11 to 22 days) and the calculated mean Kd also doubled (from 3,198 to 6,501). 7 
However, when daily average Delta outflow in November 1999 was only 6,951 cfs (i.e., about one-8 
half that in October 1998) and residence time was 70 days, the calculated mean Kd (7,614) did not 9 
increase proportionally. 10 

Models are not available to quantitatively estimate the level of changes in selenium bioaccumulation 11 
as related to residence time, but the effects of residence time are incorporated in the 12 
bioaccumulation modeling for selenium that was based on higher Kd values for drought years in 13 
comparison to wet, normal, or all years; see Appendix 8M, Selenium. If increases in fish tissue or bird 14 
egg selenium were to occur, the increases would likely be of concern only where fish tissues or bird 15 
eggs are already elevated in selenium to near or above thresholds of concern. That is, where biota 16 
concentrations are currently low and not approaching thresholds of concern (which, as discussed 17 
above, is the case throughout the Delta, except for sturgeon in the western Delta), changes in 18 
residence time alone would not be expected to cause them to then approach or exceed thresholds of 19 
concern. In consideration of this factor, although the Delta as a whole is a CWA Section 303(d)-listed 20 
water body for selenium, and although monitoring data of fish tissue or bird eggs in the Delta are 21 
sparse, the most likely area in which biota tissues would be at levels high enough that additional 22 
bioaccumulation due to increased residence time from restoration areas would be a concern is the 23 
western Delta and Suisun Bay for sturgeon, as discussed above.  As shown in Table 60a, the overall 24 
increase in residence time estimated in the western Delta is 2 days relative to Existing Conditions, 25 
and 5 days relative to the No Action Alternative.  Given the available information, these increases are 26 
small enough that they are not expected to substantially affect selenium bioaccumulation in the 27 
western Delta.  Because CM2 and CM4 are expected to be substantial drivers of the increased 28 
residence times, further discussion is included in Impact WQ-26 below. 29 

In summary, relative to Existing Conditions and the No Action Alternative, Alternative 1A would 30 
result in essentially no change in selenium concentrations throughout the Delta for most biota 31 
(approximately 1% or less), although increases in selenium concentrations are predicted for 32 
sturgeon in the western Delta. Concentrations of selenium in sturgeon would exceed only the lower 33 
benchmark, indicating a low potential for adverse effects. The modeling of bioaccumulation for 34 
sturgeon is less calibrated to site-specific conditions than that for other biota, which was calibrated 35 
on a robust dataset for modeling of bioaccumulation in largemouth bass as a representative species 36 
for the Delta. Overall, Alternative 1A would not be expected to substantially increase the frequency 37 
with which applicable benchmarks would be exceeded in the Delta (there being only a small 38 
increase for sturgeon relative to the low benchmark and no exceedance of the high benchmark) or 39 
substantially degrade the quality of water in the Delta, with regard to selenium.  40 

SWP/CVP Export Service Areas 41 

Alternative 1A would result in small (0.05–0.06 µg/L) decreases in long-term average selenium 42 
concentrations in water at the Banks and Jones pumping plants, relative to Existing Conditions and 43 
the No Action Alternative, for the entire period modeled (Appendix 8M, Table M-9a). These 44 
decreases in selenium concentrations in water would result in increases in available assimilative 45 
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capacity for selenium at these pumping plants of 6–7%, relative to the 1.3 µg/L benchmark (Figures 1 
8-59a and 8-60a). Furthermore, the long-term average selenium concentrations in water for 2 
Alternative 1A (range 0.15–0.2 µg/L) would be well below the USEPA draft water quality criterion of 3 
1.3 µg/L (Table M-9a in Appendix 8M). 4 

Relative to Existing Conditions and the No Action Alternative, Alternative 1A would result in very 5 
small changes (less than 1%) in estimated selenium concentrations in biota (whole-body fish, bird 6 
eggs [invertebrate diet], bird eggs [fish diet], and fish fillets) (Figures 8-61a through 8-64b; 7 
Appendix 8M, Selenium, Table M-21) at the Banks and Jones pumping plants. Concentrations in biota 8 
would not exceed any selenium benchmarks for Alternative 1A (Figures 8-61a through 8-64b). 9 

NEPA Effects: Based on the discussion above, the effects on selenium (both as waterborne and as 10 
bioaccumulated in biota) from Alternative 1A are not considered to be adverse. 11 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 12 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 13 
purpose of making the CEQA impact determination for selenium. For additional details on the effects 14 
assessment findings that support this CEQA impact determination, see the effects assessment 15 
discussion that immediately precedes this conclusion. 16 

There are no substantial point sources of selenium in watersheds upstream of the Delta, and no 17 
substantial nonpoint sources of selenium in the watersheds of the Sacramento River and the eastern 18 
tributaries. Nonpoint sources in the San Joaquin Valley that contribute selenium to the Delta will be 19 
controlled through a TMDL developed by the Central Valley Water Board (2001) for the lower San 20 
Joaquin River, established limits for the Grassland Bypass Project, and Basin Plan objectives (Central 21 
Valley Water Board [2010d] and State Water Board [2010b, 2010c]) that are expected to result in 22 
decreasing discharges of selenium from the San Joaquin River to the Delta. Consequently, any 23 
modified reservoir operations and subsequent changes in river flows under Alternative 1A, relative 24 
to Existing Conditions, are expected to cause negligible changes in selenium concentrations in water. 25 
Any negligible changes in selenium concentrations that may occur in the water bodies of the affected 26 
environment located upstream of the Delta would not be of frequency, magnitude, and geographic 27 
extent that would adversely affect any beneficial uses or substantially degrade the quality of these 28 
water bodies as related to selenium. 29 

Relative to Existing Conditions, modeling estimates indicate that Alternative 1A would result in 30 
essentially no change in selenium concentrations in water or most biota throughout the Delta, with 31 
no exceedances of benchmarks for biological effects. The Low Toxicity Threshold Exceedance 32 
Quotient for selenium concentrations in sturgeon for all years in the San Joaquin River at Antioch 33 
would increase slightly, from 0.94 for Existing Conditions to 1.1 for Alternative 1A. Concentrations 34 
of selenium in sturgeon would exceed only the lower benchmark, indicating a low potential for 35 
adverse effects. Overall, Alternative 1A would not be expected to substantially increase the 36 
frequency with which applicable benchmarks would be exceeded in the Delta (there being only a 37 
small exceedance relative to the low benchmark for sturgeon and no exceedance of the high 38 
benchmark) or substantially degrade the quality of water in the Delta, with regard to selenium.  39 

Assessment of effects of selenium in the SWP/CVP Export Service Areas is based on effects on 40 
selenium concentrations at the Banks and Jones pumping plants. Relative to Existing Conditions, 41 
Alternative 1A would cause no increase in the frequency with which applicable benchmarks would 42 
be exceeded, and would slightly improve the quality selenium concentrations of water in at the 43 
Banks and Jones pumping plants. 44 
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Based on the above, selenium concentrations that would occur in water under Alternative 1A would 1 
not cause additional exceedances of applicable state or federal numeric or narrative water quality 2 
objectives/criteria, or other relevant water quality effects thresholds identified for this assessment 3 
(Appendix 8M; Table 8-54), by frequency, magnitude, and geographic extent that would result in 4 
adverse effects to one or more beneficial uses within affected water bodies. In comparison to 5 
Existing Conditions, water quality conditions under this alternative would not increase levels of 6 
selenium by frequency, magnitude, and geographic extent such that the affected environment would 7 
be expected to have measurably higher body burdens of selenium in aquatic organisms, thereby 8 
substantially increasing the health risks to wildlife (including fish) or humans consuming those 9 
organisms. Water quality conditions under this alternative with respect to selenium would not cause 10 
long-term degradation of water quality in the affected environment, and therefore would not result 11 
in use of available assimilative capacity such that exceedances of water quality objectives/criteria 12 
would be likely and would result in substantially increased risk for adverse effects to one or more 13 
beneficial uses. This alternative would not further degrade water quality by measurable levels, on a 14 
long-term basis, for selenium and, thus, cause the CWA Section 303(d)-listed impairment of 15 
beneficial use to be made discernibly worse. This impact is considered to be less than significant. No 16 
mitigation is required. 17 

Impact WQ-26: Effects on Selenium Concentrations Resulting from Implementation of CM2–18 
CM21 19 

NEPA Effects: In general, with the possible exception of changes in Delta hydrodynamics resulting 20 
from habitat restoration, CM2–CM21 would not substantially increase selenium concentrations in 21 
the water bodies of the affected environment. Modeling scenarios included assumptions regarding 22 
how certain habitat restoration activities (CM2 and CM4) would affect Delta hydrodynamics, and 23 
thus such effects of these restoration measures were included in the assessment of CM1 facilities 24 
operations and maintenance (see Impact WQ-25). 25 

As discussed in Impact WQ-25,implementation of these conservation measures may increase water 26 
residence time within the restoration areas. Increased restoration area water residence times could 27 
increase the bioaccumulation of selenium in biota, thereby potentially increasing fish tissue and bird 28 
egg concentrations of selenium (see residence time discussion in Appendix 8M, Selenium, and 29 
Presser and Luoma [2010b]).  Models are not available to quantitatively estimate the level of 30 
changes in selenium bioaccumulation as related to residence time, but the effects of residence time 31 
are incorporated in the bioaccumulation modeling for selenium that was based on higher Kd values 32 
for drought years in comparison to wet, normal, or all years; see Appendix 8M, Selenium. If increases 33 
in fish tissue or bird egg selenium were to occur, the increases would likely be of concern only 34 
where fish tissues or bird eggs are already elevated in selenium to near or above thresholds of 35 
concern. That is, where biota concentrations are currently low and not approaching thresholds of 36 
concern (which, as discussed above, is the case throughout the Delta, except for sturgeon in the 37 
western Delta), changes in residence time alone would not be expected to cause them to then 38 
approach or exceed thresholds of concern. In consideration of this factor, although the Delta as a 39 
whole is a CWA Section 303(d)-listed water body for selenium, and although monitoring data of fish 40 
tissue or bird eggs in the Delta are sparse, the most likely area in which biota tissues would be at 41 
levels high enough that additional bioaccumulation due to increased residence time from 42 
restoration areas would be a concern is the western Delta and Suisun Bay for sturgeon, as discussed 43 
above.  As shown in Table 60a, the overall increase in residence time estimated in the western Delta 44 
is 2 days relative to Existing Conditions, and 5 days relative to the No Action Alternative.  Given the 45 
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available information, these increases are small enough that they are not expected to substantially 1 
affect selenium bioaccumulation in the western Delta. 2 

The western Delta and Suisun Bay receive elevated selenium loads from North San Francisco Bay 3 
(including San Pablo Bay, Carquinez Strait, and Suisun Bay) and from the San Joaquin River. The San 4 
Francisco Bay Water Board is conducting a TMDL project to address selenium toxicity in the North 5 
San Francisco Bay (North Bay), defined to include a portion of the Delta, Suisun Bay, Carquinez 6 
Strait, San Pablo Bay, and the Central Bay (State Water Resources Control Board 2011).The North 7 
Bay selenium TMDL will identify and characterize selenium sources to the North Bay and the 8 
processes that control the uptake of selenium by wildlife. The TMDL will quantify selenium loads, 9 
develop and assign waste load and load allocations among sources, and include an implementation 10 
plan designed to achieve the TMDL and protect beneficial uses. Nonpoint sources of selenium in the 11 
San Joaquin Valley that contribute selenium to the San Joaquin River, and thus the Delta and Suisun 12 
Bay, will be controlled through a TMDL developed by the Central Valley Water Board (2001) for the 13 
lower San Joaquin River, established limits for the Grassland Bypass Project, and Basin Plan 14 
objectives (Central Valley Water Board 2010 d; State Water Board 2010b and 2010c) that are 15 
expected to result in decreasing discharges of selenium from the San Joaquin River to the Delta.  16 

The South Delta receives elevated selenium loads from the San Joaquin River, and as Table 8-60a 17 
shows, residence times in this area are expected to increase on an annual average by 11 days 18 
relative to Existing Conditions, and 9 days relative to the No Action Alternative. However, as 19 
discussed in Impact WQ-25, biota concentrations in the South Delta are not approaching levels of 20 
concern.  Furthermore, in contrast to Suisun Bay and possibly the western Delta in the future, the 21 
South Delta lacks the overbite clam (Corbula [Potamocorbula] amurensis), which is considered a key 22 
driver of selenium bioaccumulation in Suisun Bay, due to its high bioaccumulation of selenium and 23 
its role in the benthic food web that includes long-lived sturgeon. The South Delta does have 24 
Corbicula fluminea, another bivalve that bioaccumulates selenium, but to a lesser degree than the 25 
overbite clam (Lee et al. 2006). Also, as mentioned above, nonpoint sources of selenium in the San 26 
Joaquin Valley that contribute selenium to the Delta will be controlled through a TMDL developed by 27 
the Central Valley Water Board (2001) for the lower San Joaquin River, established limits for the 28 
Grassland Bypass Project, and Basin Plan objectives (Central Valley Water Board 2010d; State Water 29 
Board 2010b and 2010c) that are expected to result in decreasing discharges of selenium from the 30 
San Joaquin River to the Delta. Further, if selenium levels in the San Joaquin River are not 31 
sufficiently reduced via these efforts, it is expected that the State Water Board and Central Valley 32 
Water Board would initiate additional TMDLs to further control nonpoint sources of selenium. Given 33 
the available information, these increases are small enough that they are not expected to cause 34 
selenium concentrations in biota in the south Delta to approach or exceed thresholds of concern. 35 

Wetland restoration areas will not be designed such that water flows in and does not flow out. 36 
Exchange of water between the restoration areas and existing Delta channels is an important design 37 
factor, since one goal of the restoration areas is to export food produced in these areas to the rest of 38 
the Delta (see BDCP Chapter 3, Conservation Strategy, Section 3.3, Biological Goals and Objectives). 39 
Thus, these areas can be thought of as “flow-through” systems. Consequently, although water 40 
residence times associated with BDCP restoration could increase, they are not expected to increase 41 
without bound, and selenium concentrations in the water column would not continue to build up 42 
and be recycled in sediments and organisms as may be the case within a closed system. 43 

However, because increases in bioavailable selenium in the habitat restoration areas are uncertain, 44 
proposed avoidance and minimization measures would require evaluating risks of selenium 45 
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exposure at a project level for each restoration area, minimizing to the extent practicable potential 1 
risk of additional bioaccumulation, and monitoring selenium levels in fish and/or wildlife to 2 
establish whether, or to what extent, additional bioaccumulation is occurring. See Appendix 3B, 3 
Environmental Commitments for a description of the environmental commitment BDCP proponents 4 
are making with respect to Selenium Management; and Appendix 3.C. of the BDCP for additional 5 
detail on this avoidance and minimization measure (AMM27). Data generated as part of the 6 
avoidance and minimization measures will assist the State and Regional Water Boards in 7 
determining whether beneficial uses are being impacted by selenium, and thus will provide the data 8 
necessary to support regulatory actions (including additional TMDL development), should such 9 
actions be warranted. 10 

Given the factors discussed in the assessment above, any increases in bioaccumulation rates from 11 
water-borne selenium that could occur in some areas as a result of increased water residence time 12 
would not be of sufficient magnitude and geographic extent that any portion of the Delta would be 13 
expected to have measurably higher body burdens of selenium in aquatic organisms and, therefore, 14 
would not substantially increase risk for adverse effects to beneficial uses. Furthermore, although 15 
the Delta is a 303(d)-listed water body for selenium, given the discussion in the assessment above, it 16 
is unlikely that restoration areas would result in measurable increases in selenium in fish tissues or 17 
bird eggs such that the beneficial use impairment would be made discernibly worse. 18 

Because it is unlikely that substantial increases in selenium in fish tissues or bird eggs would occur 19 
such that effects on aquatic life beneficial uses would be anticipated, and because of the avoidance 20 
and minimization measures that are designed to further minimize and evaluate the risk of such 21 
increases, the effects of WQ-26 are considered not adverse. 22 

CEQA Conclusion: There would be no substantial, long-term increase in selenium concentrations in 23 
water in the rivers and reservoirs upstream of the Delta, water in the Delta, or the waters exported 24 
to the CVP and SWP service areas due to implementation of CM2–CM21 relative to Existing 25 
Conditions. Water-borne selenium concentrations under this alternative would not exceed 26 
applicable water quality objectives/criteria. 27 

Given the factors discussed in the assessment above, any increases in bioaccumulation rates from 28 
water-borne selenium that could occur in some areas as a result of increased water residence times 29 
would not be of sufficient magnitude and geographic extent that any portion of the Delta would be 30 
expected to have measurably higher body burdens of selenium in aquatic organisms, and therefore 31 
would not substantially increase risk for adverse effects to beneficial uses. CM2–CM21 would not 32 
cause long-term degradation of water quality resulting in sufficient use of available assimilative 33 
capacity such that occasionally exceeding water quality objectives/criteria would be likely. Also, 34 
CM2–CM21 would not result in substantially increased risk for adverse effects to any beneficial uses. 35 
Furthermore, although the Delta is a 303(d)-listed water body for selenium, given the discussion in 36 
the assessment above, it is unlikely that restoration areas would result in measurable increases in 37 
selenium in fish tissues or bird eggs such that the beneficial use impairment would be made 38 
discernibly worse. 39 

Because it is unlikely that substantial increases in selenium in fish tissues or bird eggs would occur 40 
such that effects on aquatic life beneficial uses would be anticipated, and because of the avoidance 41 
and minimization measures that are designed to further minimize and evaluate the risk of such 42 
increases (see Appendix 3.C. of the BDCP for more detail on AMM27) also described as the Selenium 43 



 Water Quality 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

8-132 
2015 

ICF 00139.14 

 

Management environmental commitment(see Appendix 3B, Environmental Commitments), this 1 
impact is considered less than significant. No mitigation is required. 2 

Impact WQ-32:  Effects on Microcystis Bloom Formation Resulting from Facilities Operations 3 
and Maintenance (CM1) 4 

Upstream of the Delta 5 

Impacts from Microcystis upstream of the Delta have only been documented in lakes such as Clear 6 
Lake, where eutrophic levels of nutrients give cyanobacteria a competitive advantage over other 7 
phytoplankton during the bloom season.  Large reservoirs upstream of the Delta are typically 8 
characterized by low nutrient concentrations, where other phytoplankton outcompete 9 
cyanobacteria, including Microcystis.  In the rivers and streams of the Sacramento River watershed, 10 
watersheds of the eastern tributaries (Cosumnes, Mokelumne, and Calaveras Rivers), and the San 11 
Joaquin River upstream of the Delta, under Existing Conditions and the No Action Alternative, bloom 12 
development is limited by high water velocity and low residence times.  These conditions are not 13 
expected to change under Alternative 1A.  Consequently, any modified reservoir operations under 14 
Alternative 1A are not expected to promote Microcystis production upstream of the Delta, relative to 15 
Existing Conditions and the No Action Alternative.   16 

Delta 17 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 18 
and CM4) would affect Delta hydrodynamics.  To the extent that restoration actions alter 19 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 20 
included in this assessment of operations-related changes of water residence times and its effects on 21 
Microcystis production (i.e., CM1). Other effects of CM2 through CM21 not attributable to 22 
hydrodynamics are discussed within the impact header for CM2 through CM21. 23 

Under Alternative 1A, modeled residence times in the six Delta sub-regions during the Microcystis 24 
bloom season of June through September show varying levels of change, depending on sub-region 25 
and timeframe (Table 8-60a).  Although an increase in residence time throughout the Delta is 26 
expected under the No Action Alternative, relative to Existing Conditions, because of climate change 27 
and sea level rise, the change is fairly small in most areas of the Delta.  Thus, the changes in 28 
residence times between Alternative 1A and the No Action Alternative are very similar to the 29 
changes in residence times between Alternative 1A and the Existing Conditions.  Below,  residence 30 
times under Alternative 1A is compared to residence times under the No Action Alternative to 31 
remove the effect of climate change and sea level rise, thereby revealing the effect due to CM1 (i.e., 32 
operations) and the effect of the CM2 and CM4 restoration areas, which were accounted for in the 33 
modeling performed for CM1.   34 

Water residence time in the North Delta and West Delta are projected to increase in both the 35 
summer and fall periods by 11 and 8 days, respectively, compared to the No Action Alternative.  36 
During the summer period, residence time for the Cache Slough, East Delta, and South Delta sub-37 
regions are projected to increase by 25, 14, and 6 days, respectively, compared to the No Action 38 
Alternative.  During the fall period, residence time in these sub-regions is projected to decrease 39 
slightly.  Water residence time in Suisun Marsh is projected to decrease 21 days in the summer and 40 
increase 20 days in the fall, relative to No Action Alternative. 41 
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The summer and fall period average residence times provide a general direction in which residence 1 
time may change under Alternative 1A compared to the No Action Alternative.  The changes in 2 
residence time are driven by a number of factors accounted for in the modeling, including the 3 
hydrodynamic effects of restoration actions planned under CM2 and CM4, diversion of Sacramento 4 
River water at the proposed north Delta intake facility, as well as changes in net Delta outflows.  5 
Variability in local residence times is expected within any Delta sub-region because major portions 6 
of the Delta are comprised of complex networks of intertwining channels, shallow back water areas, 7 
and submerged islands.  Siting and design of restoration areas has substantial influence on the 8 
magnitude of residence time increases that would occur under Alternative 1A.  However, the 9 
expected residence time changes under Alternative 1A, compared to the No Action Alternative, are 10 
in a direction and of magnitude that could lead to an increase in the frequency, magnitude, and 11 
geographic extent of Microcystis blooms throughout the Delta.   12 

The relationship between Delta water temperatures, climate change, and changes in water 13 
deliveries from upstream reservoirs are discussed in Appendix 29C.  In short, ambient 14 
meteorological conditions are the primary driver of Delta water temperatures, meaning that climate 15 
warming and not water operations will determine future water temperatures in the Delta.  Climate 16 
projections for the Central Valley, California discussed in Appendix 5A-D indicate substantial 17 
warming of ambient air temperatures with a median increase in annual temperature of about 1.1°C 18 
(2.0°F) by 2025 and 2.2°C (4.0°F) by 2060.  The projected water temperature change ranges from 19 
0.7 to 1.4°C (1.3 to 2.5°F) by 2025 and 1.6 to 2.7°C (2.9-4.9°F) by 2060.  Increasing water 20 
temperatures could lead to earlier attainment of the water temperature threshold of 19°C required 21 
to initiate Microcystis bloom formation, and thus earlier occurrences of Microcystis blooms in the 22 
Delta, relative to Existing Conditions.  Warmer water temperatures could also increase bloom 23 
duration and magnitude, relative to Existing Conditions.  Elevated ambient water temperatures in 24 
the Delta, and thus an increase in Microcystis bloom duration and magnitude, are expected under 25 
Alternative 1A, relative to Existing Conditions, but these impacts are due entirely to climate change 26 
and not the project alternative.  Because climate change is assumed under the No Action Alternative, 27 
potential water temperature-driven increases in Microcystis blooms in the Delta, relative to Existing 28 
Conditions, also would occur under the No Action Alternative. Therefore, no water temperature-29 
driven increases in Microcystis blooms would occur in the Delta under Alternative 1A, relative to the 30 
No Action Alternative. 31 

SWP/CVP Export Service Areas 32 

The assessment of effects from Microcystis in the SWP/CVP Export Service Areas is based on the 33 
assessment of Microcystis production in source waters to Banks and Jones Pumping plants, and upon 34 
the effects of residence time and water temperature on the potential for Microcystis blooms to occur 35 
in the Export Service Area.  36 

Under Alternative 1A, exports from Banks and Jones pumping plants will consist of a mixture of 37 
Sacramento River water diverted around the Delta, with water quality characteristic of both 38 
upstream Sacramento River water, and Sacramento and San Joaquin River water that has flowed 39 
through various portions of the North, South, and West Delta.  Water diverted from the Sacramento 40 
River in the North Delta is expected to be unaffected by Microcystis and microcystins.  However, the 41 
fraction of water flowing through the Delta that reaches the existing south Delta intakes is expected 42 
to be influenced by an increase in the frequency, magnitude, and geographic extent of Microcystis 43 
blooms discussed in the “Delta” section above.  Therefore, relative to Existing Conditions and the No 44 
Action Alternative, the addition of Sacramento River water from the North Delta under Alternative 45 
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1A serves to dilute Microcystis and microcystins in water diverted from the South Delta with water 1 
that is not expected to contain them.  Because the degree to which Microcystis blooms, and thus 2 
microcystins concentrations, will increase in source water from the South Delta is unknown, it 3 
cannot be determined whether Alternative 1A will result in increased or decreased levels of 4 
microcystins in the mixture of source waters exported from Banks and Jones pumping plants, 5 
relative to Existing Conditions and the No Action Alternative. 6 

Microcystis blooms have not occurred in the Export Service Areas even though source waters to the 7 
SWP and CVP have been affected.  Conditions in the Export Service Areas under Alternative 1A may 8 
become more conducive to Microcystis bloom formation, relative to Existing Conditions, because 9 
water temperatures will increase in the Export Service Areas due to the expected increase in 10 
ambient air temperatures resulting from climate change.  Residence times in this area are not 11 
expected to substantially change under Alternative 1A, relative to Existing Conditions.  Conditions in 12 
the Export Service Areas under Alternative 1A are not expected to become more conducive to 13 
Microcystis bloom formation, relative to the No Action Alternative, because neither water residence 14 
time nor water temperatures will increase in the Export Service Areas.   15 

NEPA Effects: In summary, Alternative 1A operations and maintenance, relative to the No Action 16 
Alternative, would result in long-term increases in hydraulic residence time of various Delta sub-17 
regions during the summer and fall Microcystis bloom period.  During this period, the increased 18 
residence time could result in a concurrent increase in the frequency, magnitude, and geographic 19 
extent of Microcystis blooms, and thus microcystin levels, in affected areas of the Delta.  As a result, 20 
Alternative 1A operation and maintenance activities would cause further degradation to water 21 
quality with respect to Microcystis in the Delta.  Under Alternative 1A, relative to No Action 22 
Alternative, water exported to the SWP/CVP Export Service Area will be a mixture of Microcystis-23 
affected source water from the south Delta intakes and unaffected source water from the 24 
Sacramento River, diverted at the north Delta intakes.  It cannot be determined whether operations 25 
and maintenance under Alternative 1A will result in increased or decreased levels of Microcystis 26 
and microcystins in the mixture of source waters exported from Banks and Jones pumping plants.  27 
Mitigation Measure WQ-32a and WQ-32b are available to reduce the effects of degraded water 28 
quality in the Delta.  Although there is considerable uncertainty regarding this impact, the effects on 29 
Microcystis from implementing CM1 is determined to be adverse. 30 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 31 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 32 
purpose of making the CEQA impact determination for this constituent. For additional details on the 33 
effects assessment findings that support this CEQA impact determination, see the effects assessment 34 
discussion that immediately precedes this conclusion. 35 

Under Alternative 1A additional impacts from Microcystis in the reservoirs and watersheds 36 
upstream of the Delta are not expected, relative to Existing Conditions.  Operations and maintenance 37 
occurring under Alternative 1A is not expected to change nutrient levels in upstream reservoirs or 38 
hydrodynamic conditions in upstream rivers and streams such that conditions would be more 39 
conductive to Microcystis production. 40 

Relative to Existing Conditions, water temperatures and hydraulic residence times in the Delta are 41 
expected to increase under Alternative 1A, resulting in an increase in the frequency, magnitude and 42 
geographic extent of Microcystis blooms in the Delta.  However, the degradation of water quality 43 
from Microcystis blooms due to the expected increases in Delta water temperatures is driven 44 
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entirely by climate change, not effects of CM1.  Increases in Delta residence times are expected 1 
throughout the Delta during the summer and fall bloom period, due in small part to climate change 2 
and sea level rise, but due more proportionately to CM1 and the hydrodynamic impacts of 3 
restoration included in CM2 and CM4.   The precise change in local residence times and Microcystis 4 
production expected within any Delta sub-region is unknown because conditions will vary across 5 
the complex networks of intertwining channels, shallow back water areas, and submerged islands 6 
that compose the Delta.  Nonetheless, Delta residence times are, in general, expected to increase due 7 
to Alternative 1A.  Consequently, it is possible that increases in the frequency, magnitude, and 8 
geographic extent of Microcystis blooms in the Delta will occur due to the operations and 9 
maintenance of Alternative 1A and the hydrodynamic impacts of restoration (CM2 and CM4). 10 

The assessment of effects of Microcystis on SWP/CVP Export Service Areas is based on the 11 
assessment of changes in Microcystis levels in export source waters, as well as the effects of 12 
temperature and residence time changes within the Export Service Areas on Microcystis production.  13 
Under Alternative 1A, relative to Existing Conditions, the potential for Microcystis to occur in the 14 
Export Service Area is expected to increase due to increasing water temperature, but this impact is 15 
driven entirely by climate change and not Alternative 1A.  Water exported from the Delta to the 16 
Export Service Area is expected to be a mixture of Microcystis-affected source water from the south 17 
Delta intakes and unaffected source water from the Sacramento River.  Because of this, it cannot be 18 
determined whether operations and maintenance under Alternative 1A, relative to existing 19 
conditions, will result in increased or decreased levels of Microcystis and microcystins in the mixture 20 
of source waters exported from Banks and Jones pumping plants.   21 

Based on the above, this alternative would not be expected to cause additional exceedance of 22 
applicable water quality objectives/criteria by frequency, magnitude, and geographic extent that 23 
would cause significant impacts on any beneficial uses of waters in the affected environment. 24 
Microcystis and microcystins are not 303(d) listed within the affected environment and thus any 25 
increases that could occur in some areas would not make any existing Microcystis impairment 26 
measurably worse because no such impairments currently exist. Because Microcystis and 27 
microcystins are not bioaccumulative, increases that could occur in some areas would not 28 
bioaccumulate to greater levels in aquatic organisms that would, in turn, pose substantial health 29 
risks to fish, wildlife, or humans.  However, because it is possible that increases in the frequency, 30 
magnitude, and geographic extent of Microcystis blooms in the Delta will occur due to the operations 31 
and maintenance of Alternative 1A and the hydrodynamic impacts of restoration (CM2 and CM4), 32 
long-term water quality degradation may occur and, thus, significant impacts on beneficial uses 33 
could occur. Although there is considerable uncertainty regarding this impact, the effects on 34 
Microcystis from implementing CM1 is determined to be significant. 35 

Implementation of Mitigation Measure WQ-32a and WQ-32b may reduce degradation of Delta water 36 
quality due to Microcystis.  However, because the effectiveness of these mitigation measures to 37 
result in feasible measures for reducing water quality effects is uncertain, this impact is considered 38 
to remain significant and unavoidable. 39 

Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 40 
Microcystis Blooms 41 

It remains to be determined whether, or to what degree, Microcystis production will increase in 42 
Delta areas as a result of increased residence times associated with the implementation of the 43 
project alternative.  Mitigation actions shall be focused on those incremental effects attributable 44 
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to implementation of operations under the project alternative only.  Development of mitigation 1 
actions for the incremental increase in Microcystis effects attributable to water temperature and 2 
residence time increases driven by climate change and sea level rise is not required because 3 
these changed conditions would occur with or without implementation of the project 4 
alternative. The goal of specific actions would be to reduce/avoid additional degradation of 5 
Delta water quality conditions with respect to occurrences of Microcystis blooms. 6 

Additional evaluation will be conducted as part of the development of tidal habitat restoration 7 
areas to determine the feasibility of using site placement and design criteria to reduce or 8 
eliminate local conditions conducive to Microcystis production.   Design criteria would be 9 
developed to provide guidelines for developing restoration areas to discourage Microcystis 10 
growth by maintaining adequate flushing, while maintaining the benefits of habitat restoration 11 
in terms of zooplankton production, fish food quality, and fish feeding success.  For example, a 12 
target range of typical summer/fall hydraulic residence time that is long enough to promote 13 
phytoplankton growth, but not so long as to promote growth of Microcystis, could be used to aid 14 
restoration site design.  However, currently there is not sufficient scientific certainty to evaluate 15 
whether or not longer residence times would result in greater Microcystis production, and also 16 
whether longer residence times might produce greater benefits to fish and other aquatic life 17 
than shorter residence times.  This mitigation measure requires that residence time 18 
considerations be incorporated into restoration area site design for CM2 and CM4 using best 19 
available science at the time of design.  It is possible that through these efforts, increases in 20 
Microcystis under CM1 attributable to the project alternative, relative to Existing Conditions, 21 
could be mitigated.  However, there may be instances where this design consideration may not 22 
be feasible, and thus, achieving Microcystis reduction pursuant to this mitigation measure would 23 
not be feasible. 24 

Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 25 
Water Residence Time 26 

Because it is not known where, when, and to what extent Microcystis will be more abundant 27 
under CM1 than under Existing Conditions, specific mitigation measures cannot be described.  28 
However, this mitigation measure requires the project proponents to monitor for Microcystis 29 
abundance in the Delta and use appropriate statistical methods to determine whether increases 30 
in abundance are significant.  This mitigation measure also requires that if Microcystis 31 
abundance increases, relative to Existing Conditions, the project proponents will investigate and 32 
evaluate measures that could be taken to reduce residence time in the affected areas of the 33 
Delta.  Operational actions could include timing of temporary or operable barrier openings and 34 
closings, reservoir releases, and location of Delta exports (i.e., North Delta vs. South Delta 35 
pumping facilities).  Depending on the location and severity of the increases, one or more of 36 
these actions may be feasible for reducing residence times.  If so, these actions could mitigate 37 
increases in Microcystis under CM1 attributable to the project alternative, relative to Existing 38 
Conditions.  However, it is possible that these actions would not be feasible because they would 39 
conflict with other project commitments, would cause their own environmental impacts, or 40 
would not be expected to reduce or mitigate increases in Microcystis.  In this case, achieving 41 
Microcystis reduction pursuant to this mitigation measure would not be feasible. 42 
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Impact WQ-33:  Effects on Microcystis Bloom Formation Resulting from Other Conservation 1 
Measures (CM2–CM21). 2 

Implementation of CM3 and CM6–CM21 is unlikely to affect Microcystis abundance in the rivers and 3 
reservoirs upstream of the Delta, in the Delta region, or the waters exported to the CVP and SWP 4 
service areas.  Implementation of CM5, Seasonally Inundated Floodplain Restoration, could result in 5 
increased local water temperatures in areas near restored seasonally inundated floodplains.  6 
However, floodplain inundation typically occurs during spring and winter months when Microcystis 7 
growth is limited in general by low water temperatures and by insufficient surface water irradiance, 8 
and water temperatures would not increase sufficiently due to floodplain inundation such that 9 
effects on Microcystis growth would occur.  Therefore, implementation of CM5 is unlikely to affect 10 
Microcystis blooms in the project area.  Implementation of CM13, Invasive Aquatic Vegetation 11 
Control, may increase turbidity and flow velocity, particularly in restored aquatic habitats, which 12 
could discourage Microcystis growth in these areas.  To the extent that IAV removal would affect 13 
turbidity and water velocity, it is possible that IAV removal could, to some degree, help offset the 14 
increase in Microcystis production expected under Alternative 1A, relative to the No Action 15 
Alternative.   16 

As discussed in detail in Impact WQ-32, development of restoration areas which will occur under 17 
CM2 and CM4 could possibly increase the frequency, magnitude, and geographic extent of 18 
Microcystis blooms due to the hydrodynamic impacts that are expected to increase water residence 19 
times throughout various areas of the Delta relative to Existing Conditions and the No Action 20 
Alternative.  Additionally, restoration activities that create shallow backwater areas, due to 21 
implementation of CM2 and CM4, could result in local warmer water that may encourage Microcystis 22 
growth during the summer bloom forming season and result in further degradation of water quality.  23 
Mitigation to specifically address the effects of local increases in water temperatures on Microcystis 24 
in the vicinity of such restoration areas is not available.  Regardless of elevated water temperatures, 25 
sufficient residence time is required for Microcystis bloom formation.  Thus, the combined effect on 26 
Microcystis from increased local water temperatures and increased water residence times may be 27 
reduced by implementation of Mitigation Measure WQ-32a and WQ-32b.  The effectiveness of these 28 
mitigation measures to result in feasible measures for reducing water quality effects is uncertain.   29 

NEPA Effects: Although there is considerable uncertainty regarding this impact, the effects on 30 
Microcystis from implementing CM2-CM21 are determined to be adverse. 31 

CEQA Conclusions:  Based on the above, this alternative would not be expected to cause additional 32 
exceedance of applicable water quality objectives/criteria by frequency, magnitude, and geographic 33 
extent that would cause significant impacts on any beneficial uses of waters in the affected 34 
environment. Microcystis and microcystins are not 303(d) listed within the affected environment 35 
and thus any increases that could occur in some areas would not make any existing Microcystis 36 
impairment measurably worse because no such impairments currently exist. Because Microcystis 37 
and microcystins are not bioaccumulative, increases that could occur in some areas would not 38 
bioaccumulate to greater levels in aquatic organisms that would, in turn, pose substantial health 39 
risks to fish, wildlife, or humans. Because restoration actions implemented under CM2 and CM4 will 40 
increase residence time throughout the Delta and create local areas of warmer water during the 41 
bloom season, it is possible that increases in the frequency, magnitude, and geographic extent of 42 
Microcystis blooms, and thus long-term water quality degradation and significant impacts on 43 
beneficial uses, could occur. Although there is considerable uncertainty regarding this impact, the 44 
effects on Microcystis from implementing CM2–CM21 are determined to be significant. 45 
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Impact WQ-34: Effects on San Francisco Bay Water Quality Resulting from Facilities 1 
Operations and Maintenance (CM1) and Implementation of CM2–CM21 2 

The effects analysis presented in the preceding impacts (Impact WQ-1 through WQ-33) concluded 3 
that Alternative 1A would have a less than significant impact/no adverse effect on the following 4 
constituents in the Delta: 5 

 Boron 6 

 Dissolved Oxygen 7 

 Pathogens 8 

 Pesticides 9 

 Trace Metals 10 

 Turbidity and TSS 11 

Elevated concentrations of boron are of concern in drinking and agricultural water supplies.  12 
However, waters in the San Francisco Bay are not designated to support municipal water supply 13 
(MUN) and agricultural supply (AGR) beneficial uses. Changes in Delta dissolved oxygen, pathogens, 14 
pesticides, and turbidity and TSS are not anticipated to be of a frequency, magnitude and geographic 15 
extent that would adversely affect any beneficial uses or substantially degrade the quality of the 16 
Delta. Thus, changes in boron, dissolved oxygen, pathogens, pesticides, and turbidity and TSS in 17 
Delta outflow are not anticipated to be of a frequency, magnitude and geographic extent that would 18 
adversely affect any beneficial uses or substantially degrade the quality of the of San Francisco Bay. 19 

The effects of Alternative 1A on bromide, chloride, and DOC, in the Delta were determined to be 20 
significant/adverse. Increases in bromide, chloride, and DOC concentrations are of concern in 21 
drinking water supplies; however, as described previously, the San Francisco Bay does not have a 22 
designated MUN use. Thus, changes in bromide, chloride, and DOC in Delta outflow would not 23 
adversely effect any beneficial uses of San Francisco Bay.   24 

Elevated EC, as assessed for this alternative, is of concern for its effects on the agricultural beneficial 25 
use (AGR) and fish and wildlife beneficial uses. As discussed above, San Francisco Bay does not have 26 
an AGR beneficial use designation. Further, as discussed for the No Action Alternative, cAlso, as 27 
discussed for the No Action Alternative, adverse changes in Microcystis levels that could occur in the 28 
Delta would not cause adverse Microcystis blooms in San Francisco Bay, because Microcystis are 29 
intolerant of the Bay’s high salinity and, thus not have not been detected downstream of Suisun Bay. 30 

While effects of Alternative 1A on the nutrients ammonia, nitrate, and phosphorus were determined 31 
to be less than significant/not adverse, these constituents are addressed further below because the 32 
response of the seaward bays to changed nutrient concentrations/loading may differ from the 33 
response of the Delta. Selenium and mercury are discussed further, because they are 34 
bioaccumulative constituents where changes in load due to both changes in Delta concentrations 35 
and exports are of concern. 36 

Nutrients: Ammonia, Nitrate, and Phosphorus 37 

Total nitrogen loads in Delta outflow to Suisun and San Pablo Bays under Alternative 1A would be 38 
dominated almost entirely by nitrate, because planned upgrades to the SRWTP will result in >95% 39 
removal of ammonia in its effluent. Total nitrogen loads to Suisun and San Pablo Bays would 40 
decrease by 31%, relative to Existing Conditions, and increase by 1%, relative to the No Action 41 
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Alternative (Appendix 8O, Table O-1), thus there would  be little to no degradation of water quality 1 
with regard to total nitrogen.  The change in nitrogen loading to Suisun and San Pablo Bays under 2 
Alternative 1A would not adversely impact primary productivity in these embayments because light 3 
limitation and grazing current limit algal production in these embayments.  To the extent that algal 4 
growth increases in relation to a change in ammonia concentration, this would have net positive 5 
benefits, because current algal levels in these embayments are low.  Nutrient levels and ratios are 6 
not considered a direct driver of Microcystis and cyanobacteria levels in the North Bay.   7 

The phosphorus load exported from the Delta to Suisun and San Pablo Bays for Alternative 1A is 8 
estimated to decrease by 2% relative to Existing Conditions and 7% relative to the No Action 9 
Alternative (Appendix 8O, Table O-1) ), thus there would  be no degradation of water quality with 10 
regard to total phosphorus. The only postulated effect of changes in phosphorus loads to Suisun and 11 
San Pablo Bays is related to the influence of nutrient stoichiometry on primary productivity.  12 
However, there is uncertainty regarding the impact of nutrient ratios on phytoplankton community 13 
composition and abundance. Any effect on phytoplankton community composition would likely be 14 
small compared to the effects of grazing from introduced clams and zooplankton in the estuary 15 
(Senn and Novick 2014; Kimmerer and Thompson 2014).  Therefore, the projected change in total 16 
nitrogen and phosphorus loading that would occur in Delta outflow to San Francisco Bay is not 17 
expected to result in adverse effects to beneficial uses or substantially degrade the water quality 18 
with regard to nutrients. 19 

Mercury 20 

The estimated long-term average mercury and methylmercury loads in Delta exports are shown in 21 
Appendix 8O, Table O-2. Loads of mercury and methylmercury from the Delta to San Francisco Bay 22 
are estimated to change relatively little due to changes in source water fractions and net Delta 23 
outflow that would occur under Alternative 1A. Mercury load to the Bay, relative to Existing 24 
Conditions, is estimated to be the same relative to Existing Conditions, and to decrease by 3 kg/yr 25 
(1%) relative to the No Action Alternative. Methylmercury load is estimated to decrease by 0.04 26 
kg/yr (1%), relative to Existing Conditions, and by 0.13 kg/yr (4%) relative to the No Action 27 
Alternative. The estimated total mercury load to the Bay is 260 kg/yr, which would be less than the 28 
San Francisco Bay mercury TMDL WLA for the Delta of 330 kg/yr. The estimated changes in 29 
mercury and methylmercury loads would be within the overall uncertainty associated with the 30 
estimates of long-term average net Delta outflow and the long-term average mercury and 31 
methylmercury concentrations in Delta source waters. The estimated changes in mercury load 32 
under the alternative would also be substantially less than the considerable differences among 33 
estimates in the current mercury load to San Francisco Bay (SFBRWQCB 2006; David et al. 2009).  34 
Similar uncertainty is expected in the existing methylmercury load in net Delta exports, for which 35 
the best available current load estimate is based on approximately one year of monitoring data (Foe 36 
et al. 2008).   37 

Given that the estimated incremental increases of  mercury and methylmercury loading to San 38 
Francisco Bay would fall within the uncertainty of current mercury and methylmercury load 39 
estimates, the estimated changes in mercury and methylmerucy loads in Delta exports to San 40 
Francisco Bay due to Alternative 1A are not expected to result in adverse effects to beneficial uses or 41 
substantially degrade the water quality with regard to mercury, or make the existing CWA Section 42 
303(d) impairment measurably worse. 43 
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Selenium 1 

Changes in source water fraction and net Delta outflow under Alternative 1A, relative to Existing 2 
Conditions, are projected to cause the total selenium load to the North Bay to increase by 4% 3 
relative to Existing Conditions; relative to the No Action Alternative there would essentially be no 4 
change in load (Appendix 8O, Table O-3). Changes in long-term average selenium concentrations of 5 
the North Bay are assumed to be proportional to changes in North Bay selenium loads.  Under 6 
Alternative 1A, the long-term average total selenium concentration of the North Bay is estimated to 7 
be 0.13µg/L and the dissolved selenium concentration is estimated to be 0.11 µg/L, which would be 8 
the same as Existing Conditions and the No Action Alternative (Appendix 8O, Table O-3). The 9 
dissolved selenium concentration would be below the target of 0.202 µg/L developed by Presser or 10 
Luoma (2013) to coincide with a white sturgeon whole-body fish tissue selenium concentration not 11 
greater than 8 mg/kg in the North Bay.  The incremental increase in dissolved selenium 12 
concentrations in the North Bay, relative to Existing Conditions, would be negligible (0.00 µg/L) 13 
under this alternative.  Thus, the estimated changes in selenium loads in Delta exports to San 14 
Francisco Bay due to Alternative 1A are not expected to result in adverse effects to beneficial uses or 15 
substantially degrade the water quality with regard to selenium, or make the existing CWA Section 16 
303(d) impairment measurably worse. 17 

NEPA Effects: Based on the discussion above, Alternative 1A, relative to the No Action Alternative, 18 
would not cause further degradation to water quality with respect to boron, bromide, chloride, 19 
dissolved oxygen, DOC, EC, mercury, pathogens, pesticides, selenium, nutrients (ammonia, nitrate, 20 
phosphorus), trace metals, or turbidity and TSS in the San Francisco Bay.  Further, changes in these 21 
constituent concentrations in Delta outflow would not be expected to cause changes in Bay 22 
concentrations of frequency, magnitude, and geographic extent that would adversely affect any 23 
beneficial uses. In summary, based on the discussion above, effects on the San Francisco Bay from 24 
implementation of CM1–CM21 are considered to be not adverse. 25 

CEQA Conclusion:  Based on the above, Alternative 1A would not be expected to cause long-term 26 
degradation of water quality in San Francisco Bay resulting in sufficient use of available assimilative 27 
capacity such that occasionally exceeding water quality objectives/criteria would be likely and 28 
would result in substantially increased risk for adverse effects to one or more beneficial uses.  29 
Further, based on the above, this alternative would not be expected to cause additional exceedance 30 
of applicable water quality objectives/criteria in the San Francisco Bay by frequency, magnitude, 31 
and geographic extent that would cause significant impacts on any beneficial uses of waters in the 32 
affected environment. Any changes in boron, bromide, chloride, and DOC in the San Francisco Bay 33 
would not adversely affect beneficial uses, because the uses most affected by changes in these 34 
parameters, MUN and AGR, are not beneficial uses of the Bay. Further, no substantial changes in 35 
dissolved oxygen, pathogens, pesticides, trace metals or turbidity or TSS are anticipated in the Delta, 36 
relative to Existing Conditions, therefore, no substantial changes these constituents levels in the Bay 37 
are anticipated. Changes in Delta salinity would not contribute to measurable changes in Bay 38 
salinity, as the change in Delta outflow would two to three orders of magnitude lower than (and thus 39 
minimal compared to) the Bay’s tidal flow. Adverse changes in Microcystis levels that could occur in 40 
the Delta would not cause adverse Microcystis blooms in the Bay, because Microcystis are intolerant 41 
of the Bay’s high salinity and, thus not have not been detected downstream of Suisun Bay. The 31% 42 
decrease in total nitrogen load and 2% decrease in phosphorus load, relative to Existing Conditions, 43 
are expected to have minimal effect on water quality degradation, primary productivity, or 44 
phytoplankton community composition. The estimated no change in mercury load (0 kg/yr; 0%) 45 
and decrease in methylmercury load (0.04 kg/yr; 1%), relative to Existing Conditions, is within the 46 
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level of uncertainty in the mass load estimate and not expected to contribute to water quality 1 
degradation, make the CWA section 303(d) mercury impairment measurably worse or cause 2 
mercury/methylmercury  to bioaccumulate to greater levels in aquatic organisms that would, in 3 
turn, pose substantial health risks to fish, wildlife, or humans. The estimated increase in selenium 4 
load would be 4%, but estimated total and dissolved selenium concentrations under this alternative 5 
would be the same as Existing Conditions, and less than the target associated with white sturgeon 6 
whole-body fish tissue levels for the North Bay. Thus, the small increase in selenium load is not 7 
expected to contribute to water quality degradation, or make the CWA section 303(d) selenium 8 
impairment measurably worse or cause selenium to bioaccumulate to greater levels in aquatic 9 
organisms that would, in turn, pose substantial health risks to fish, wildlife, or humans. This impact 10 
is considered to be less than significant. 11 

Impact WQ-5: Effects on Bromide Concentrations Resulting from Facilities Operations and 12 
Maintenance (CM1) 13 

Delta 14 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 15 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 16 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 17 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 18 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 19 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 20 
information. 21 

Under Alternative 2A, the geographic extent of effects pertaining to long-term average bromide 22 
concentrations in the Delta would be similar to that previously described for Alternative 1A, 23 
although the magnitude of predicted long-term change and relative frequency of concentration 24 
threshold exceedances would be different. Using the mass-balance modeling approach for bromide 25 
(see Section 8.3.1.3), relative to Existing Conditions, modeled long-term average bromide 26 
concentrations would increase at Staten Island, Emmaton (during the drought period only), and 27 
Barker Slough, while modeled long-term average bromide concentrations would decrease at all 28 
other assessment locations(Appendix 8E, Bromide Table 6). Overall effects would be greatest at 29 
Barker Slough, where predicted long-term average bromide concentrations would increase from 51 30 
µg/L to 63 µg/L (22% relative increase) for the modeled 16-year hydrologic period and would 31 
increase from 54 µg/L to 94 µg/L (75% relative increase) for the modeled drought period. At Barker 32 
Slough, the predicted 50 µg/L exceedance frequency would decrease from 49% under Existing 33 
Conditions to 38% under Alternative 2A, but would increase from 55% to 63% during the drought 34 
period. At Barker Slough, the predicted 100 µg/L exceedance frequency would increase from 0% 35 
under Existing Conditions to 17% under Alternative 2A, and would increase from 0% to 38% during 36 
the drought period. Relative increases in long-term average bromide concentrations at Staten Island 37 
would be of similar magnitude to that described for Barker Slough, although modeled 100 µg/L 38 
exceedance frequency increases would be much less considerable. At Staten Island, the predicted 39 
100 µg/L exceedance frequency would increase from 1% under Existing Conditions to 4% under 40 
Alternative 2A(0% to 2% during the drought period). Modeled long-term average concentration at 41 
Staten Island would be about 62 µg/L (about 63 µg/L in drought years). Changes in exceedance 42 
frequency of the 50 µg/L and 100 µg/L concentration thresholds, as well as relative change in long-43 
term average concentration, at other assessment locations would be less substantial. The 44 
comparison to Existing Conditions reflects changes in bromide due to both Alternative 2A 45 



 Water Quality 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

8-142 
2015 

ICF 00139.14 

 

operations (including north Delta intake capacity of 15,000 cfs, Fall X2, and numerous other 1 
operational components of Scenario B) and climate change/sea level rise. 2 

Due to the relatively small differences between modeled Existing Conditions and No Action baseline, 3 
changes in long-term average bromide concentrations and changes in exceedance frequencies 4 
relative to the No Action Alternative are generally of similar magnitude to those previously 5 
described for the existing condition comparison(Appendix 8E, Bromide, Table 6). Modeled long-term 6 
average bromide concentration increases would similarly be greatest at Barker Slough, where long-7 
term average concentrations are predicted to increase by about 26% (about 75% in drought years) 8 
relative to the No Action Alternative. However, unlike the Existing Conditions comparison, long-term 9 
average bromide concentrations at Buckley Cove under Alternative 2Awould increase relative to the 10 
No Action Alternative, although the increases would be relatively small (≤4%). Unlike the 11 
comparison to Existing Conditions, the comparison to the No Action Alternative reflects bromide 12 
changes due only to operations. 13 

At Barker Slough, modeled long-term average bromide concentrations for the two baseline 14 
conditions are very similar (Appendix 8E, Bromide, Table 6). Such similarity demonstrates that the 15 
modeled Alternative 2Achange in bromide is almost entirely due to Alternative 2A operations, and 16 
not climate change/sea level rise. Therefore, operations are the primary driver of effects on bromide 17 
at Barker Slough, regardless whether Alternative 2A is compared to Existing Conditions, or 18 
compared to the No Action Alternative. 19 

Results of the modeling approach which used relationships between EC and chloride and between 20 
chloride and bromide (see Section 8.3.1.3) differed somewhat from what is presented above for the 21 
mass-balance approach (see Appendix 8E,Bromide, Table 7).For most locations, the frequency of 22 
exceedance of the 50 µg/L and 100 µg/L were similar. The greatest difference between the methods 23 
was predicted for Barker Slough. The increases in frequency of exceedance of the 100 µg/L 24 
threshold, relative to Existing Conditions and the No Action Alternative, were not as great using this 25 
alternative EC to chloride and chloride to bromide relationship modeling approach as compared to 26 
that presented above from the mass-balance modeling approach. However, there were still 27 
substantial increases, resulting in 10% exceedance over the modeled period under Alternative 2A, 28 
as compared to 1% under Existing Conditions and 2% under the No Action Alternative. For the 29 
drought period, exceedance frequency increased from 0% under Existing Conditions and the No 30 
Action Alternative, to 20% under Alternative 2A.Because the mass-balance approach predicts a 31 
greater level of impact at Barker Slough, determination of impacts was based on the mass-balance 32 
results. 33 

The increase in long-term average bromide concentrations predicted at Barker Slough, principally 34 
the relative increase in 100 µg/L exceedance frequency, would result in a substantial change in 35 
source water quality for existing drinking water treatment plants drawing water from the North Bay 36 
Aqueduct. As discussed for Alternative 1A, drinking water treatment plants obtaining water via the 37 
North Bay Aqueduct utilize a variety of conventional and enhanced treatment technologies in order 38 
to achieve DBP drinking water criteria. While the implications of such a modeled change in bromide 39 
at Barker Slough are difficult to predict, the substantial modeled increases could lead to adverse 40 
changes in the formation of disinfection byproducts such that considerable treatment plant 41 
upgrades may be necessary in order to achieve equivalent levels of health protection. Because many 42 
of the other modeled locations already frequently exceed the 100 µg/L threshold under Existing 43 
Conditions and the No Action Alternative, these locations likely already require treatment plant 44 
technologies to achieve equivalent levels of health protection, and thus no additional treatment 45 
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technologies would be triggered by the small increases in the frequency of exceeding the 100 µg/L 1 
threshold. Hence, no further impact on the drinking water beneficial use would be expected at these 2 
locations. 3 

The seasonal intakes at Mallard Slough and City of Antioch are infrequently used due to water 4 
quality constraints related to sea water intrusion. On a long-term average basis, bromide at these 5 
locations is in excess of 3,000 µg/L, but during seasonal periods of high Delta outflow can be <300 6 
µg/L. Based on modeling using the mass-balance approach, use of the seasonal intakes at Mallard 7 
Slough and City of Antioch under Alternative 2Awould experience a period average increase in 8 
bromide during the months when these intakes would most likely be utilized. For those wet and 9 
above normal water year types where mass balance modeling would predict water quality typically 10 
suitable for diversion, predicted long-term average bromide would increase from 103 µg/L to 165 11 
µg/L(61% increase) at City of Antioch and would increase from 150 µg/L to 211 µg/L (41% 12 
increase) at Mallard Slough relative to Existing Conditions (Appendix 8E, Bromide, Table 23). 13 
Increases would be similar for the No Action Alternative comparison. Modeling results using the EC 14 
to chloride and chloride to bromide relationships show increases during these months, but the 15 
relative magnitude of the increases is much lower (Appendix 8E, Bromide, Table 24).Regardless of 16 
the differences in the data between the two modeling approaches, the decisions surrounding the use 17 
of these seasonal intakes is largely driven by acceptable water quality, and thus have historically 18 
been opportunistic. Opportunity to use these intakes would remain, and the predicted increases in 19 
bromide concentrations at the City of Antioch and Mallard Slough intake would not be expected to 20 
adversely affect MUN beneficial uses, or any other beneficial use, at these locations. 21 

Important to the results presented above is the assumed habitat restoration footprint on both the 22 
temporal and spatial scales incorporated into the modeling.  Modeling sensitivity analyses have 23 
indicated that habitat restoration (which are reflected in the modeling—see Section 8.3.1.3), not 24 
operations covered under CM1, are the driving factor in the modeled bromide increases.  The timing, 25 
location, and specific design of habitat restoration will have effects on Delta hydrodynamics, and any 26 
deviations from modeled habitat restoration and implementation schedule will lead to different 27 
outcomes. Although habitat restoration near Barker Slough is an important factor contributing to 28 
modeled bromide concentrations at the North Bay Aqueduct, BDCP habitat restoration elsewhere in 29 
the Delta can also have large effects. Because of these uncertainties, and the possibility of adaptive 30 
management changes to BDCP restoration activities, including location, magnitude, and timing of 31 
restoration, the estimates are not predictive of the bromide levels that would actually occur in 32 
Barker Slough or elsewhere in the Delta. 33 

Impact WQ-7: Effects on Chloride Concentrations Resulting from Facilities Operations and 34 
Maintenance (CM1) 35 

Delta 36 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 37 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 38 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 39 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 40 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 41 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 42 
information. 43 
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Relative to Existing Conditions, modeling predicts that Alternative 2A would result in similar or 1 
reduced long-term average chloride concentrations for the 16-year period modeled at most 2 
assessment locations, and, depending on modeling approach (see Section 8.3.1.3), and would result 3 
in increased concentrations at the North Bay Aqueduct at Barker Slough (i.e., ≤23%) and SF 4 
Mokelumne at Staten Island (i.e., ≤18%) (Appendix 8G, Chloride, Tables Cl-13 and Cl-14). 5 
Additionally, implementation of tidal habitat restoration under CM4 would increase the tidal 6 
exchange volume in the Delta, and thus may contribute to increased chloride concentrations in the 7 
Bay source water as a result of increased salinity intrusion. More discussion of this phenomenon is 8 
included in Section 8.3.1.3. Consequently, while uncertain, the magnitude of chloride increases may 9 
be greater than indicated herein and would affect the western Delta assessment locations the most 10 
which are influenced to the greatest extent by the Bay source water. The comparison to Existing 11 
Conditions reflects changes in chloride due to both Alternative 2A operations (including north Delta 12 
intake capacity of 15,000 cfs, Fall X2, and numerous other operational components of Scenario B) 13 
and climate change/sea level rise. 14 

Relative to the No Action Alternative conditions, the mass balance analysis of modeling results 15 
indicated that Alternative 2A would result in similar or reduced long-term average chloride 16 
concentrations for the 16-year period modeled at nine of the assessment locations and increased 17 
concentrations at the SF Mokelumne River at Staten Island (up to 26%), San Joaquin River at 18 
Buckley Cove (up to 3%), and the North Bay Aqueduct at Barker Slough (up to 21%) (Appendix 8G, 19 
Table Cl-13). The comparison to the No Action Alternative reflects chloride changes due only to 20 
operations. 21 

The following outlines the modeled chloride changes relative to the applicable objectives and 22 
beneficial uses of Delta waters. 23 

Municipal Beneficial Uses–Relative to Existing Conditions 24 

Estimates of chloride concentrations generated using EC-chloride relationships and DSM2 EC output 25 
(see Section 8.3.1.3) were used to evaluate the 150 mg/L Bay-Delta WQCP objective for municipal 26 
and industrial beneficial uses on a basis of the percent of years the chloride objective is exceeded for 27 
the modeled 16-year period. The objective is exceeded if chloride concentrations exceed 150 mg/L 28 
for a specified number of days in a given water year at both the Antioch and Contra Costa Pumping 29 
Plant #1 locations. For Alternative 2A, the modeled frequency of objective exceedance would 30 
approximately double from 7% of years under Existing Conditions, to 13% of years under 31 
Alternative 2A (Appendix 8G, Table Cl-64).  The increase was due to a single year, 1990, which was 32 
only one day short of the required number of days <150 mg/L.  Given the uncertainty in the chloride 33 
modeling approach, it is likely that real time operations of the SWP and CVP could achieve 34 
compliance with this objective (see Section 8.3.1.1 for a discussion of chloride compliance modeling 35 
uncertainties and a description of real time operations of the SWP and CVP).   36 

Similarly, estimates of chloride concentrations generated using EC-chloride relationships and DSM2 37 
EC output (see Section 8.3.1.3) were also used to evaluate the 250 mg/L Bay-Delta WQCP objective 38 
for chloride at Contra Costa Pumping Plant #1 where daily average objectives apply. The basis for 39 
the evaluation was the predicted number of days the objective was exceeded for the modeled 16-40 
year period. For Alternative 2A, the modeled frequency of objective exceedance would decrease by 41 
approximately one half, from 6% of modeled days under Existing Conditions, to 3% of modeled days 42 
under Alternative 2A (Appendix 8G, Table Cl-63). 43 
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Given the limitations inherent to estimating future chloride concentrations (see Section 8.3.1.3), 1 
estimation of chloride concentrations through both amass balance approach and an EC-chloride 2 
relationship approach was used to evaluate the 250 mg/L Bay-Delta WQCP objectives in terms of 3 
both frequency of exceedance and use of assimilative capacity. When utilizing the mass balance 4 
approach to model monthly average chloride concentrations for the 16-year period, the predicted 5 
frequency of exceeding the 250 mg/L objective would decrease at the Contra Costa Canal at 6 
Pumping Plant #1 (Appendix 8G, Chloride, Table Cl-15). The frequency of exceedances would 7 
increase for the 16-year period modeled at the San Joaquin River at Antioch (i.e., from 66% under 8 
Existing Conditions to 70%) and Sacramento River at Mallard Island (i.e., from 85% under Existing 9 
Conditions to 88%) (Appendix 8G, Table Cl-15), and would cause further degradation at Antioch in 10 
March and April (i.e., maximum reduction of 54% of available assimilative capacity for the 16-year 11 
period modeled, and 100% reduction, or elimination of assimilative capacity, during the drought 12 
period modeled) (Appendix 8G, Table Cl-17). 13 

In comparison, when utilizing the chloride-EC relationship to model monthly average chloride 14 
concentrations for the 16-year period, trends in frequency of exceedance and use of assimilative 15 
capacity would be similar to that discussed when utilizing the mass balance modeling approach 16 
(Appendix 8G, Chloride, Tables Cl-16 and Cl-18).However, as with Alternative 1A the modeling 17 
approach utilizing the chloride-EC relationships predicted changes of lesser magnitude, where 18 
predictions of change utilizing the mass balance approach were generally of greater magnitude, and 19 
thus more conservative. As discussed in Section 8.3.1.3, in cases of such disagreement, the approach 20 
that yielded the more conservative predictions was used as the basis for determining adverse 21 
impacts. 22 

Based on the additional predicted seasonal and annual exceedances of the 250 mg/L Bay Delta 23 
WQCP objective for chloride, and the magnitude of associated long-term average water quality 24 
degradation in the western Delta, the potential exists for substantial adverse effects on the 25 
municipal and industrial beneficial uses through reduced opportunity for diversion of water of 26 
acceptable chloride levels. 27 

303(d) Listed Water Bodies–Relative to Existing Conditions 28 

With respect to the 303(d) listing for chloride in Tom Paine Slough, the monthly average chloride 29 
concentrations for the 16-year period modeled at Old River at Tracy Road would generally be 30 
similar compared to Existing Conditions, and thus, would not be further degraded on a long-term 31 
basis (Appendix 8G, Figure Cl-2). With respect to Suisun Marsh, the monthly average chloride 32 
concentrations for the 16-year period modeled would generally increase compared to Existing 33 
Conditions in some months during October through May at the Sacramento River at Collinsville 34 
(Appendix 8G, Figure Cl-3) and Mallard Island (Appendix 8G, Figure Cl-1), and would increase 35 
substantially at Montezuma Slough at Beldon’s Landing (i.e., over a doubling of concentration in 36 
December through February) (Appendix 8G, Figure Cl-4).  However, modeling of Alternative 2A 37 
assumed no operation of the Montezuma Slough Salinity Control Gates, but the project description 38 
assumes continued operation of the Salinity Control Gates, consistent with assumptions included in 39 
the No Action Alternative.  A sensitivity analysis modeling run conducted for Alternative 4 with the 40 
gates operational consistent with the No Action Alternative resulted in substantially lower EC levels 41 
than indicated in the original Alternative 4 modeling results for Suisun Marsh, but EC levels were 42 
still somewhat higher than EC levels under Existing Conditions for several locations and months.  43 
Although chloride was not specifically modeled in these sensitivity analyses, it is expected that 44 
chloride concentrations would be nearly proportional to EC levels in Suisun Marsh.  Another 45 
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modeling run with the gates operational and restoration areas removed resulted in EC levels nearly 1 
equivalent to Existing Conditions, indicating that design and siting of restoration areas has notable 2 
bearing on EC levels at different locations within Suisun Marsh (see Appendix 8H Attachment 1 for 3 
more information on these sensitivity analyses).  These analyses also indicate that increases in 4 
salinity are related primarily to the hydrodynamic effects of CM4, not operational components of 5 
CM1. Based on the sensitivity analyses, optimizing the design and siting of restoration areas may 6 
limit the magnitude of long-term chloride increases in the Marsh.  However, the chloride 7 
concentration increases at certain locations could be substantial, depending on siting and design of 8 
restoration areas.  Thus, these increased chloride levels in Suisun Marsh are considered to 9 
contribute to additional, measureable long-term degradation that potentially would adversely affect 10 
the necessary actions to reduce chloride loading for any TMDL that is developed. 11 

 12 

Municipal Beneficial Uses–Relative to No Action Alternative 13 

Similar to the assessment conducted for Existing Conditions, estimates of chloride concentrations 14 
generated using EC-chloride relationships and DSM2 EC output (see Section 8.3.1.3) were used to 15 
evaluate the 150 mg/L Bay-Delta WQCP objective for municipal and industrial beneficial uses. For 16 
Alternative 2A, the modeled frequency of objective exceedance would increase from 0% under the 17 
No Action Alternative to 13% of years under Alternative 2A (Appendix 8G, Table Cl-64). The 18 
increase was due to two years, 1977 and 1990, which were only eight and one day(s) short of the 19 
required number of days <150 mg/L, respectively.  Given the uncertainty in the chloride modeling 20 
approach, it is likely that real time operations of the SWP and CVP could achieve compliance with 21 
this objective (see Section 8.3.1.1 for a discussion of chloride compliance modeling uncertainties and 22 
a description of real time operations of the SWP and CVP).   23 

Similarly, estimates of chloride concentrations generated using EC-chloride relationships and DSM2 24 
EC output (see Section 8.3.1.3) were also used to evaluate the 250 mg/L Bay-Delta WQCP objective 25 
for chloride at Contra Costa Pumping Plant #1 where daily average objectives apply. For Alternative 26 
2A, the modeled frequency of objective exceedance would decrease from 5% of modeled days under 27 
the No Action Alternative to 3% of modeled days under Alternative 2A (Appendix 8G, Table Cl-63). 28 

Similar to Existing Conditions, a comparative assessment of modeling approaches was utilized to 29 
evaluate the 250 mg/L Bay-Delta WQCP objectives in terms of both frequency of exceedance and use 30 
of assimilative capacity on a monthly average basis. When utilizing the mass balance approach to 31 
model monthly average chloride concentrations for the 16-year period, the exceedance frequency 32 
would be predicted to decrease slightly at the San Joaquin River at Antioch (i.e., from 73% for the No 33 
Action Alternative to 70%), decrease slightly at the Contra Costa Canal at Pumping Plant #1 (i.e., 34 
from 14% to 12%), and increase slightly at the Sacramento River at Mallard Island (i.e., from 86% to 35 
88%) (Appendix 8G, Table Cl-15).The available assimilative capacity would be reduced at the 36 
Antioch location compared to the No Action Alternative (i.e., reduction of 25% in April, and 100% in 37 
April [i.e., eliminated] during the drought period modeled) (Appendix 8G, Table Cl-17).Available 38 
assimilative capacity also would be reduced at the Contra Costa Canal at Pumping Plant #1 by up to 39 
17% and 12% in September and October of the 16-year modeled period, respectively, and up to 40 
100% in the drought period) (Appendix 8G, Table Cl-17), reflecting substantial degradation at these 41 
locations during months when average concentrations would be near, or exceed, the objective. 42 

In comparison, when utilizing the chloride-EC relationship to model monthly average chloride 43 
concentrations for the 16-year period, trends in frequency of exceedance and use of assimilative 44 
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capacity would be similar to that discussed when utilizing the mass balance modeling approach 1 
(Appendix 8G, Table Cl-16 and Table Cl 18).However, as with Alternative 1A the modeling approach 2 
utilizing the chloride-EC relationships predicted changes of lesser magnitude, where predictions of 3 
change utilizing the mass balance approach were generally of greater magnitude, and thus more 4 
conservative. As discussed in Section 8.3.1.3, in cases of such disagreement, the approach that 5 
yielded the more conservative predictions was used as the basis for determining adverse impacts. 6 

Based on the additional seasonal and annual exceedances of the 250 mg/L objective as well as the 7 
magnitude of long-term average water quality degradation with respect to chloride at interior and 8 
western Delta locations, the potential exists for substantial adverse effects to the municipal and 9 
industrial beneficial uses through reduced opportunity for diversion of water with acceptable 10 
chloride levels. 11 

303(d) Listed Water Bodies–Relative to No Action Alternative 12 

With respect to the 303(d) listing for chloride, Alternative 2A would generally result in similar 13 
changes to those discussed for the comparison to Existing Conditions. Monthly average chloride 14 
concentrations at Tom Paine Slough would not be further degraded on a long-term basis (Appendix 15 
8G, Figure Cl-2). Monthly average chloride concentrations at source water channel locations for the 16 
Suisun Marsh (Appendix 8G, Figures Cl-1, Cl-3 and Cl-4) would increase substantially in some 17 
months during October through May compared to the No Action Alternative conditions. Sensitivity 18 
analyses suggested that operation of the Salinity Control Gates and restoration area siting and 19 
design considerations could reduce these increases. However, the chloride concentration increases 20 
at certain locations could be substantial, depending on siting and design of restoration areas.  Thus, 21 
these increased chloride levels in Suisun Marsh are considered to contribute to additional, 22 
measureable long-term degradation in Suisun Marsh that potentially would adversely affect the 23 
necessary actions to reduce chloride loading for any TMDL that is developed. 24 

 25 

NEPA Effects: In summary, relative to the No Action Alternative conditions, Alternative 2A is not 26 
expected to result in substantially increased frequency of exceedance of the 150 mg/L  municipal 27 
and industrial objective at Contra Costa Pumping Plant #1 and Antioch locations. The frequency of 28 
exceedances of the 250 mg/L municipal and industrial objective at interior and western Delta 29 
locations would generally decrease, however, further water quality degradation would occur. 30 
Measureable water quality degradation also could occur relative to the 303(d) impairment in Suisun 31 
Marsh. The predicted chloride increases constitute an adverse effect on water quality(see Mitigation 32 
Measure WQ-7 below; implementation of this measure along with a separate, non-environmental 33 
commitment relating to the potential increased chloride treatment costs would reduce these 34 
effects).Additionally, the predicted changes relative to the No Action Alternative conditions indicate 35 
that in addition to the effects of climate change/sea level rise, implementation of CM1 and CM4 36 
under Alternative 2A would contribute substantially to the adverse water quality effects. 37 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 38 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 39 
purpose of making the CEQA impact determination for this constituent. For additional details on the 40 
effects assessment findings that support this CEQA impact determination, see the effects assessment 41 
discussion that immediately precedes this conclusion. 42 
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Impact WQ-9: Effects on Dissolved Oxygen Resulting from Facilities Operations and 1 
Maintenance (CM1) 2 

NEPA Effects: Effects of CM1 on DO under Alternative 2A are the same as those discussed for 3 
Alternative 1A and are considered to not be adverse. 4 

CEQA Conclusion: Effects of CM1 on DO under Alternative 2Awould be similar to those discussed for 5 
Alternative 1A, and are summarized here, then compared to the CEQA thresholds of significance 6 
(defined in Section 8.3.2) for the purpose of making the CEQA impact determination for this 7 
constituent. For additional details on the effects assessment findings that support this CEQA impact 8 
determination, see the effects assessment discussion under Alternative 1A. 9 

Reservoir storage reductions that would occur under Alternative 2A, relative to Existing Conditions, 10 
would not be expected to result in a substantial adverse change in DO levels in the reservoirs, 11 
because oxygen sources (surface water aeration, aerated inflows, vertical mixing) would remain.  12 
Similarly, river flow rate reductions that would occur would not be expected to result in a 13 
substantial adverse change in DO levels in the rivers upstream of the Delta, given that mean monthly 14 
flows would remain within the ranges historically seen under Existing Conditions and the affected 15 
river are large and turbulent. Any reduced DO saturation level that may be caused by increased 16 
water temperature would not be expected to cause DO levels to be outside of the range seen 17 
historically. Finally, amounts of oxygen demanding substances and salinity would not be expected to 18 
change sufficiently to affect DO levels. 19 

It is expected there would be no substantial change in Delta DO levels in response to a shift in the 20 
Delta source water percentages under this alternative or substantial degradation of these water 21 
bodies, with regard to DO. DO levels would be affected by nutrient loading, which the state has 22 
begun to aggressively regulate the discharges of, and this loading would not be expected to lower DO 23 
levels relative to Existing Conditions based on historical DO levels. Further, the anticipated changes 24 
in salinity would have relatively minor effects on DO levels, and tidal exchange, which contribute to 25 
the reaeration of Delta waters would not be expected to change substantially. 26 

There is not expected to be substantial, if even measurable, changes in DO levels in the SWP/CVP 27 
Export Service Areas waters under Alternative 2A, relative to Existing Conditions, because the 28 
biochemical oxygen demand of the exported water would not be expected to substantially differ 29 
from that under Existing Conditions (due to ever increasing water quality regulations), canal 30 
turbulence and exposure of the water to the atmosphere and the algal communities that exist within 31 
the canals would establish an equilibrium for DO levels within the canals. The same would occur in 32 
downstream reservoirs. 33 

Therefore, this alternative is not expected to cause additional exceedance of applicable water quality 34 
objectives by frequency, magnitude, and geographic extent that would result in significant impacts 35 
on any beneficial uses within affected water bodies. Because no substantial changes in DO levels are 36 
expected, long-term water quality degradation would not be expected to occur, and, thus, beneficial 37 
uses would not be adversely affected. Various Delta waterways are 303(d)-listed for low DO, but 38 
because no substantial decreases in DO levels would be expected, greater degradation and DO-39 
related impairment of these areas would not be expected. This impact would be less than significant. 40 
No mitigation is required. 41 
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Impact WQ-11: Effects on Electrical Conductivity Concentrations Resulting from Facilities 1 
Operations and Maintenance (CM1) 2 

Upstream of the Delta 3 

For the same reasons stated for the No Action Alternative, EC levels (highs, lows, typical conditions) 4 
in the Sacramento River and its tributaries, the eastside tributaries, their associated reservoirs, and 5 
the San Joaquin River upstream of the Delta under Alternative 2A are not expected to be outside the 6 
ranges occurring under Existing Conditions or would occur under the No Action Alternative. Any 7 
minor changes in EC levels that could occur under Alternative 2A in water bodies upstream of the 8 
Delta would not be of sufficient magnitude, frequency and geographic extent that would cause 9 
adverse effects on beneficial uses or substantially degrade water quality with regard to EC. 10 

Delta 11 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 12 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 13 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 14 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 15 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 16 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 17 
information. 18 

Relative to Existing Conditions, modeling indicates that Alternative 2A would result in an increase in 19 
the number of days the Bay-Delta WQCP EC objectives would be exceeded in the Sacramento River 20 
at Emmaton, San Joaquin River at San Andreas Landing, Jersey Point (fish and wildlife objective), 21 
and Prisoners Point, and Old River near Middle River and at Tracy Bridge (Appendix 8H, Electrical 22 
Conductivity, Table EC-2).  23 

The percent of days the Emmaton EC objective would be exceeded for the entire period modeled 24 
(1976–1991) would increase from 6% under Existing Conditions to 26% under Alternative 2A, and 25 
the percent of days out of compliance would increase from 11% under Existing Conditions to 40% 26 
under Alternative 2A.  27 

The percent of days the San Andreas Landing EC objective would be exceeded would increase from 28 
1% under Existing Conditions to 5% under Alternative 2A, and the percent of days out of compliance 29 
with the EC objective would increase from 1% under Existing Conditions to 8% under Alternative 30 
2A. Sensitivity analyses were performed for Alternative 4 scenario H3, and indicated that many 31 
similar exceedances were modeling artifacts, and the small number of remaining exceedances were 32 
small in magnitude, lasted only a few days, and could be addressed with real time operations of the 33 
SWP and CVP (see Section 8.3.1.1 for a description of real time operations of the SWP and CVP).  Due 34 
to similarities in the nature of the exceedances between alternatives, the findings from these 35 
analyses can be extended to this alternative as well.  36 

The percent of days the Prisoners Point EC objective would be exceeded for the entire period 37 
modeled would increase from 6% under Existing Conditions to 25% under Alternative 2A, and the 38 
percent of days out of compliance with the EC objective would increase from 10% under Existing 39 
Conditions to 29% under Alternative 2A. At Jersey Point, relative to the fish and wildlife objective, 40 
the percent of days the EC objective would be exceeded for the entire period modeled would 41 
increase from 0% under Existing Conditions to 1% under Alternative 2A, and the percent of days out 42 
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of compliance with the EC objective would increase from 0% under Existing Conditions to 2% under 1 
Alternative 2A. Sensitivity analyses conducted for Alternative 4 scenario H3 indicated that removing 2 
all tidal restoration areas would reduce the number of exceedances, but there would still be 3 
substantially more exceedances than under Existing Conditions or the No Action Alternative.  4 
Results of the sensitivity analyses indicate that the exceedances are partially a function of the 5 
operations of the alternative itself, perhaps due to Head of Old River Barrier assumptions and south 6 
Delta export differences (see Appendix 8H Attachment 1 for more discussion of these sensitivity 7 
analyses).  Due to similarities in the nature of the exceedances between alternatives, the findings 8 
from these analyses can be extended to this alternative as well.  Appendix 8H Attachment 2 contains 9 
a more detailed assessment of the likelihood of these exceedances impacting aquatic life beneficial 10 
uses.  Specifically, Appendix 8H Attachment 2 discusses whether these exceedances might have 11 
indirect effects on striped bass spawning in the Delta, and concludes that the high level of 12 
uncertainty precludes making a definitive determination.   13 

The increase in percent of days exceeding the EC objectives and days out of compliance at the Old 14 
River locations would be 2% at Tracy Bridge and less than 1% at Middle River.  Sensitivity analyses 15 
performed for Alternative 4 scenario H3 indicated that many of these exceedances are modeling 16 
artifacts, and modeling barrier installation assumptions consistent with historical dry year practices 17 
of installing barriers earlier in the year could resolve these additional exceedances (see Appendix 18 
8H Attachment 1 for a discussion of these sensitivity analyses).  Due to similarities in the nature of 19 
the exceedances between alternatives, the findings from these analyses can be extended to this 20 
alternative as well.  Furthermore, as noted in Section 8.1.3.7, SWP and CVP operations have 21 
relatively little influence on salinity levels at these locations, and the elevated salinity in south Delta 22 
channels is affected substantially by local salt contributions discharged into the San Joaquin River 23 
downstream of Vernalis.  Thus, the modeling has limited ability to estimate salinity accurately in this 24 
region. 25 

Average EC levels at the western and southern Delta compliance locations would decrease from 0–26 
37% for the entire period modeled. During the drought period modeled (1987–1991), average EC 27 
would decrease by 0–32%, at western and southern Delta locations, except Emmaton would have an 28 
increase in average EC of 9% (Appendix 8H, Table EC-13). At the two interior Delta locations, there 29 
would be increases in average EC: the S. Fork Mokelumne River at Terminous average EC would 30 
increase 5% for the entire period modeled and 4% during the drought period modeled; and San 31 
Joaquin River at San Andreas Landing average EC would increase 1% for the entire period modeled 32 
and 10% during the drought period modeled. On average, EC would increase at San Andreas 33 
Landing from February through September. Average EC in the S. Fork Mokelumne River at 34 
Terminous would increase during all months. Average EC at Jersey Point during the months of 35 
April–May, when the fish and wildlife objective applies in all but critical water year types, would 36 
increase from 15–16% for the entire period modeled (Appendix 8H, Table EC-13). The comparison 37 
to Existing Conditions reflects changes in EC due to both Alternative 2A operations (including north 38 
Delta intake capacity of 15,000 cfs, Fall X2, and numerous other operational components of Scenario 39 
B) and climate change/sea level rise. 40 

Relative to the No Action Alternative, the percent of days exceeding EC objectives and percent of 41 
days out of compliance would increase at: Sacramento River at Emmaton, San Joaquin River at 42 
Jersey Point, San Andreas Landing, and Prisoners Point; and Old River near Middle River and at 43 
Tracy Bridge (Appendix 8H, Electrical Conductivity, Table EC-2). The increase in percent of days 44 
exceeding the EC objective would be 24% at Prisoners Point and 12% or less at the remaining 45 
locations. The increase in percent of days out of compliance would be 28% at Prisoners Point and 46 
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15% or less at the remaining locations. For the entire period modeled, average EC levels would 1 
increase at all Delta compliance locations relative to the No Action Alternative, except in the 2 
Sacramento River at Emmaton, and the San Joaquin River at Jersey Point. The average EC increase 3 
would be 6% or less (Appendix 8H, Table EC-13). Similarly, during the drought period modeled, 4 
average EC would increase at all locations, except Emmaton and Jersey Point. The greatest average 5 
EC increase during the drought period modeled would occur in the San Joaquin River at San Andreas 6 
Landing (10%); the increase at the other locations would be 1–7% (Appendix 8H, Table EC-13). The 7 
comparison to the No Action Alternative reflects changes in EC due only to Alternative 2A 8 
operations (including north Delta intake capacity of 15,000 cfs, Fall X2, and numerous other 9 
operational components of Scenario B). 10 

For Suisun Marsh, October–May is the period when Bay-Delta WQCP EC objectives for protection of 11 
fish and wildlife apply. Average EC would increase for the entire period modeled under Alternative 12 
2A, relative to Existing Conditions, during the months of March through May by 0.3–0.6 mS/cm in 13 
the Sacramento River at Collinsville (Appendix 8H, Table EC-21). Long-term average EC would 14 
decrease relative to Existing Conditions in Montezuma Slough at National Steel during October–May 15 
(Appendix 8H, Table EC-22). The most substantial increase would occur near Beldon Landing, with 16 
long-term average EC levels increasing by 1.6–4.6 mS/cm, depending on the month, at least doubling 17 
during some months the long-term average EC relative to Existing Conditions (Appendix 8H, Table 18 
EC-23). Sunrise Duck Club and Volanti Slough also would have long-term average EC increases 19 
during all months of 0.5–2.4 mS/cm (Appendix 8H, Tables EC-24 and EC-25). Modeling of this 20 
alternative assumed no operation of the Montezuma Slough Salinity Control Gates, but the project 21 
description assumes continued operation of the Salinity Control Gates, consistent with assumptions 22 
included in the No Action Alternative.  A sensitivity analysis modeling run conducted for Alternative 23 
4 scenario H3 with the gates operational consistent with the No Action Alternative resulted in 24 
substantially lower EC levels than indicated in the original Alternative 4 modeling results, but EC 25 
levels were still somewhat higher than EC levels under Existing Conditions and the No Action 26 
Alternative for several locations and months.  Another modeling run with the gates operational and 27 
restoration areas removed resulted in EC levels nearly equivalent to Existing Conditions and the No 28 
Action Alternative, indicating that design and siting of restoration areas has notable bearing on EC 29 
levels at different locations within Suisun Marsh (see Appendix 8H Attachment 1 for more 30 
information on these sensitivity analyses).  These analyses also indicate that increases are related 31 
primarily to the hydrodynamic effects of CM4, not operational components of CM1. Based on the 32 
sensitivity analyses, optimizing the design and siting of restoration areas may limit the magnitude of 33 
long-term EC increases to be on the order of  1 mS/cm or less. Due to similarities in the nature of the 34 
EC increases between alternatives, the findings from these analyses can be extended to this 35 
alternative as well. 36 

The degree to which the long-term average EC increases in Suisun Marsh would cause exceedance of 37 
Bay-Delta WQCP objectives is unknown, because these objectives are expressed as a monthly 38 
average of daily high tide EC, which does not have to be met if it can be demonstrated “equivalent or 39 
better protection will be provided at the location” (State Water Resources Control Board 2006:14). 40 
The long-term average EC increase may, or may not, contribute to adverse effects on beneficial uses, 41 
depending on how and when wetlands are flooded, soil leaching cycles, and how agricultural use of 42 
water is managed, and future actions taken with respect to the marsh. However, the EC increases at 43 
certain locations could be substantial, depending on siting and design of restoration areas,  and it is 44 
uncertain the degree to which current management plans for the Suisun Marsh would be able to 45 
address these substantially higher EC levels and protect beneficial uses. Thus, these increased EC 46 
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levels in Suisun Marsh are considered to have a potentially adverse effect on marsh beneficial uses. 1 
Long-term average EC increases in Suisun Marsh under Alternative 2A relative to the No Action 2 
Alternative would be similar to the increases relative to Existing Conditions. 3 

Given that the western and southern Delta are Clean Water Act section 303(d) listed as impaired 4 
due to elevated EC, the increase in the incidence of exceedance of EC objectives under Alternative 5 
2A, relative to Existing Conditions and the No Action Alternative, has the potential to contribute to 6 
additional impairment and potentially adversely affect beneficial uses. Suisun Marsh is CWA section 7 
303(d) listed as impaired due to elevated EC, and the potential increases in long-term average EC 8 
concentrations could contribute to additional impairment. 9 

SWP/CVP Export Service Areas 10 

At the Banks and Jones pumping plants, Alternative 2A would result in no exceedances of the Bay-11 
Delta WQCP’s 1,000 µmhos/cm EC objective for the entire period modeled (Appendix 8H, Table EC-12 
10). Thus, there would be no adverse effect on the beneficial uses in the SWP/CVP Export Service 13 
Areas using water pumped at this location under the Alternative 2A. 14 

At the Banks pumping plant, relative to Existing Conditions, average EC levels under Alternative 2A 15 
would decrease 28% for the entire period modeled and 22% during the drought period modeled. 16 
Relative to the No Action Alternative, average EC levels would decrease by 22% for the entire period 17 
modeled and 17% during the drought period modeled. (Appendix 8H, Table EC-13) 18 

At the Jones pumping plant, relative to Existing Conditions, average EC levels under Alternative 2A 19 
would decrease 28% for the entire period modeled and 23% during the drought period modeled. 20 
Relative to the No Action Alternative, average EC levels would decrease by 24% for the entire period 21 
modeled and 20% during the drought period modeled. (Appendix 8H, Table EC-13) 22 

Based on the decreases in long-term average EC levels that would occur at the Banks and Jones 23 
pumping plants, Alternative 2A would not cause degradation of water quality with respect to EC in 24 
the SWP/CVP Export Service Areas; rather, Alternative 2A would improve long-term average EC 25 
conditions in the SWP/CVP Export Service Areas. 26 

Commensurate with the EC decrease in exported waters, an improvement in lower San Joaquin 27 
River average EC levels would be expected since EC in the lower San Joaquin River is, in part, related 28 
to irrigation water deliveries from the Delta. While the magnitude of this expected lower San 29 
Joaquin River improvement in EC is difficult to predict, the relative decrease in overall loading of EC-30 
elevating constituents to the Export Service Areas would likely alleviate or lessen any expected 31 
increase in EC at Vernalis related to decreased annual average San Joaquin River flows (see EC 32 
impact discussion under the No Action Alternative). 33 

The export area of the Delta is listed on the state’s CWA Section 303(d) list as impaired due to 34 
elevated EC. Alternative 2A would result in lower average EC levels relative to Existing Conditions 35 
and the No Action Alternative and, thus, would not contribute to additional beneficial use 36 
impairment related to elevated EC in the SWP/CVP Export Service Areas waters. 37 

NEPA Effects: In summary, the increased frequency of exceedance of EC objectives and increased 38 
long-term and drought period average EC levels that would occur at western Delta compliance 39 
locations under Alternative 2A, relative to the No Action Alternative, would contribute to adverse 40 
effects on the agricultural beneficial uses. The increased long-term period average EC levels between 41 
Jersey Point and Prisoners Point could contribute to adverse effects on fish and wildlife beneficial 42 
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uses (specifically, indirect adverse effects on striped bass spawning), though there is a high degree 1 
of uncertainty associated with this impact. The western and southern Delta are CWA section 303(d) 2 
listed as impaired due to elevated EC, and the increase in incidence of exceedance of EC objectives 3 
and increases in long-term average and drought period average EC in the western portion of the 4 
Delta have the potential to contribute to additional beneficial use impairment. The increases in long-5 
term average EC levels that could occur in Suisun Marsh would further degrade existing EC levels 6 
and could contribute to adverse effects on the fish and wildlife beneficial uses. Suisun Marsh is 7 
section 303(d) listed as impaired due to elevated EC, and the potential increases in long-term 8 
average EC levels could contribute to additional beneficial use impairment. The effects on EC in the 9 
western Delta, San Joaquin River at Prisoners Point, and in Suisun Marsh constitute an adverse effect 10 
on water quality. Mitigation Measure WQ-11 would be available to reduce these effects 11 
(implementation of this measure along with a separate, non-environmental commitment as set forth 12 
in EIR/EIS Appendix 3B, Environmental Commitments, relating to the potential EC-related changes 13 
would reduce these effects). 14 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 15 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 16 
purpose of making the CEQA impact determination for this constituent. For additional details on the 17 
effects assessment findings that support this CEQA impact determination, see the effects assessment 18 
discussion that immediately precedes this conclusion. 19 

River flow rate and reservoir storage reductions that would occur under Alternative 2A, relative to 20 
Existing Conditions, would not be expected to result in a substantial adverse change in EC levels in 21 
the reservoirs and rivers upstream of the Delta, given that: changes in the quality of watershed 22 
runoff and reservoir inflows would not be expected to occur in the future; the state’s aggressive 23 
regulation of point-source discharge effects on Delta salinity-elevating parameters and the expected 24 
further regulation as salt management plans are developed; the salt-related TMDLs adopted and 25 
being developed for the San Joaquin River; and the expected improvement in lower San Joaquin 26 
River average EC levels commensurate with the lower EC of the irrigation water deliveries from the 27 
Delta. 28 

Relative to Existing Conditions, Alternative 2A would not result in any substantial increases in long-29 
term average EC levels in the SWP/CVP Export Service Areas. There would be no exceedance of the 30 
EC objective at the Jones and Banks pumping plants. Average EC levels for the entire period modeled 31 
would decrease at both plants and, thus, this alternative would not contribute to additional 32 
beneficial use impairment related to elevated EC in the SWP/CVP Export Service Areas waters. 33 
Rather, this alternative would improve long-term EC levels in the SWP/CVP Export Service Areas, 34 
relative to Existing Conditions. 35 

In the Plan Area, Alternative 2A would result in an increase in the frequency with which Bay-Delta 36 
WQCP EC objectives are exceeded for the entire period modeled (1976–1991): in the Sacramento 37 
River at Emmaton (agricultural objective;20% increase), in the San Joaquin River at Prisoners Point 38 
(fish and wildlife objective; 19% increase), in the interior Delta. Average EC levels at San Andreas 39 
Landing would increase by 1% during for the entire period modeled and 10% during the drought 40 
period modeled. The increases in long-term and drought period average EC levels and increased 41 
frequency of exceedance of EC objectives that would occur in the Sacramento River at Emmaton 42 
would potentially contribute to adverse effects on the agricultural beneficial uses in the  western 43 
Delta. The increased long-term period average EC levels between Jersey Point and Prisoners Point 44 
could contribute to adverse effects on fish and wildlife beneficial uses (specifically, indirect adverse 45 
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effects on striped bass spawning), though there is a high degree of uncertainty associated with this 1 
impact.  Because EC is not bioaccumulative, the increases in long-term average EC levels would not 2 
directly cause bioaccumulative problems in aquatic life or humans. The western and southern Delta 3 
are Clean Water Act section 303(d) listed for elevated EC and the increased frequency of exceedance 4 
of EC objectives that would occur in in the western Delta could make beneficial use impairment 5 
measurably worse. This impact is considered to be significant. 6 

Further, relative to Existing Conditions, Alternative 2A could result in substantial increases in long-7 
term average EC during the months of October through May in Suisun Marsh. The increases in long-8 
term average EC levels that would occur in Suisun Marsh could further degrade existing EC levels 9 
and thus contribute additionally to adverse effects on the fish and wildlife beneficial uses. Because 10 
EC is not bioaccumulative, the increases in long-term average EC levels would not directly cause 11 
bioaccumulative problems in fish and wildlife. Suisun Marsh is Clean Water Act section 303(d) listed 12 
for elevated EC and the increases in long-term average EC that would occur in the marsh could make 13 
beneficial use impairment measurably worse. This impact is considered to be significant. 14 

Implementation of Mitigation Measure WQ-11 along with a separate, non-environmental 15 
commitment relating to the potential increased costs associated with EC-related changes would 16 
reduce these effects. While mitigation measures to reduce these water quality effects in affected 17 
water bodies to less than significant levels are not available, implementation of Mitigation Measure 18 
WQ-11 is recommended to attempt to reduce the effect that increased EC concentrations may have 19 
on Delta beneficial uses. However, because the effectiveness of this mitigation measure to result in 20 
feasible measures for reducing water quality effects is uncertain, this impact is considered to remain 21 
significant and unavoidable. Please see Mitigation Measure WQ-11 under Impact WQ-11 in the 22 
discussion of Alternative 1A. 23 

In addition to and to supplement Mitigation Measure WQ-11, the BDCP proponents have 24 
incorporated into the BDCP, as set forth in EIR/EIS Appendix 3B, Environmental Commitments, a 25 
separate, non-environmental commitment to address the potential increased water treatment costs 26 
that could result from EC concentration effects on municipal, industrial and agricultural water 27 
purveyor operations. Potential options for making use of this financial commitment include funding 28 
or providing other assistance towards acquiring alternative water supplies or towards modifying 29 
existing operations when EC concentrations at a particular location reduce opportunities to operate 30 
existing water supply diversion facilities. Please refer to Appendix 3B, Environmental Commitments, 31 
for the full list of potential actions that could be taken pursuant to this commitment in order to 32 
reduce the water quality treatment costs associated with water quality effects relating to chloride, 33 
electrical conductivity, and bromide. 34 

Impact WQ-13: Effects on Mercury Concentrations Resulting from Facilities Operations and 35 
Maintenance (CM1) 36 

Upstream of the Delta 37 

Under Alternative 2A, the magnitude and timing of reservoir releases and river flows upstream of 38 
the Delta in the Sacramento River watershed and east-side tributaries would be altered, relative to 39 
Existing Conditions and the No Action Alternative. 40 

The Sacramento River at Freeport and San Joaquin River at Vernalis (as summarized for water 41 
quality average concentrations in Tables 8-48 and 8-49) were examined for flow/concentration 42 
relationships for mercury and methylmercury. No significant, predictive regression relationships 43 
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were discovered for mercury or methylmercury, except for total mercury with flow at Freeport 1 
(monthly or annual)(Appendix 8I,Mercury, Figures I-10 through I-13).Such a positive relationship 2 
between total mercury and flow is to be expected based on the association of mercury with 3 
suspended sediment and the mobilization of sediments during storm flows. However, the changes in 4 
flow in the Sacramento River under Alternative 2A relative to Existing Conditions and the No Action 5 
Alternative are not of the magnitude of storm flows, in which substantial sediment-associated 6 
mercury is mobilized. Therefore mercury loading should not be substantially different due to 7 
changes in flow. In addition, even though it may be flow-affected, total mercury concentrations 8 
remain well below criteria at upstream locations. Any negligible changes in mercury concentrations 9 
that may occur in the water bodies of the affected environment located upstream of the Delta would 10 
not be of frequency, magnitude, and geographic extent that would adversely affect any beneficial 11 
uses or substantially degrade the quality of these water bodies as related to mercury. Both 12 
waterborne methylmercury concentrations and largemouth bass fillet mercury concentrations are 13 
expected to remain above guidance levels at upstream of Delta locations, but will not change 14 
substantially relative to Existing Conditions or the No Action Alternative due to changes in flows 15 
under Alternative 2A. 16 

The upstream of Delta areas in the north will benefit from the implementation of the Cache Creek, 17 
Sulfur Creek, Harley Gulch, and Clear Lake Mercury TMDLs and the American River methylmercury 18 
TMDL. These projects will target specific sources of mercury and methylation upstream of the Delta 19 
and could result in net improvement to Delta mercury loading in the future. The implementation of 20 
these projects could help to ensure that upstream of Delta environments will not be substantially 21 
degraded for water quality with respect to mercury or methylmercury. 22 

Delta 23 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 24 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 25 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 26 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 27 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 28 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 29 
information. 30 

The water quality impacts of waterborne concentrations of mercury and methylmercury and fish 31 
tissue mercury concentrations were evaluated for 9 Delta locations. The analysis of percentage 32 
change in assimilative capacity of waterborne total mercury of Alternative 2A relative to the 25 ng/L 33 
ecological risk benchmark showed the greatest decrease to be 2.2% for Old River at Rock Slough as 34 
compared to Existing Conditions, and 2.1% for Old River at Rock Slough as compared to the No 35 
Action Alternative (Figures 8-53 and 8-54).These changes are not expected to result in adverse 36 
effects to beneficial uses. Similarly, changes in methylmercury concentration are expected to be very 37 
small. The greatest annual average methylmercury concentration for drought conditions was 0.163 38 
ng/L for the San Joaquin River at Buckley Cove, which was slightly higher than Existing Conditions 39 
(0.161 ng/L) and slightly lower than the No Action Alternative (0.167 ng/L)(Appendix 8I, Table I-40 
6).All modeled input concentrations exceeded the methylmercury TMDL guidance objective of 0.06 41 
ng/L, therefore percentage change in assimilative capacity was not evaluated for methylmercury. 42 

Fish tissue estimates show only small or no increases in exceedance quotients based on long-term 43 
annual average concentrations for mercury at the Delta locations. The greatest increase in 44 
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exceedance quotients was 13% at Old River at Rock Slough relative to Existing Conditions, and 11 - 1 
12% at the Mokelumne River (South Fork) at Staten Island, Franks Tract, and Old River at Rock 2 
Slough relative to the No Action Alternative (Figure 8-55a,b; Appendix 8I, Table I-9b).  Because these 3 
increases are relatively small, and it is not evident that substantive increases are expected at 4 
numerous locations throughout the Delta, these changes are expected to be within the uncertainty 5 
inherent in the modeling approach, and would likely not be measurable in the environment.  See 6 
Appendix 8I for a discussion of the uncertainty associated with the fish tissue estimates.    7 

SWP/CVP Export Service Areas 8 

The analysis of mercury and methylmercury in the SWP/CVP Export Service Areas was based on 9 
concentrations estimated at the Banks and Jones pumping plants. Both waterborne total and 10 
methylmercury concentrations for Alternative 2A are projected to be lower than Existing Conditions 11 
and the No Action Alternative at the Jones and Banks pumping plants (Appendix 8I, Figures I-2 and 12 
I-3).Therefore, mercury shows increased assimilative capacity at these locations (Figures 8-53 and 13 
8-54). 14 

The largest improvements in bass tissue mercury concentrations and exceedance quotients for 15 
Alternative 2A, relative to Existing Conditions and the No Action Alternative at any location within 16 
the Delta are expected for the export pump locations (specifically, at Jones Pumping plant, 14% 17 
improvement relative to Existing Conditions, 17% relative to the No Action Alternative) (Figure 8-18 
55a,b, Appendix 8I, Table I-9b). 19 

NEPA Effects: Based on the above discussion, the effects of mercury and methylmercury in 20 
comparison of Alternative 2A to the No Action Alternative (as waterborne and bioaccumulated 21 
forms) are not considered to be adverse. 22 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 23 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 24 
purpose of making the CEQA impact determination for this constituent. For additional details on the 25 
effects assessment findings that support this CEQA impact determination, see the effects assessment 26 
discussion that immediately precedes this conclusion. 27 

Under Alternative 2A, greater water demands and climate change would alter the magnitude and 28 
timing of reservoir releases and river flows upstream of the Delta in the Sacramento River 29 
watershed and east-side tributaries, relative to Existing Conditions. Concentrations of mercury and 30 
methylmercury upstream of the Delta will not be substantially different relative to Existing 31 
Conditions due to the lack of important relationships between mercury/methylmercury 32 
concentrations and flow for the major rivers. 33 

Methylmercury concentrations exceed criteria at all locations in the Delta and no assimilative 34 
capacity exists. However, monthly average waterborne concentrations of total and methylmercury, 35 
over the period of record, are very similar to Existing Conditions. Similarly, estimates of fish tissue 36 
mercury concentrations show almost no differences would occur among sites for Alternative 2A as 37 
compared to Existing Conditions for Delta sites. 38 

Assessment of effects of mercury in the SWP and CVP Export Service Areas were based on effects on 39 
mercury concentrations and fish tissue mercury concentrations at the Banks and Jones pumping 40 
plants. The Banks and Jones pumping plants are expected to show increased assimilative capacity 41 
for waterborne mercury and decreased fish tissue concentrations of mercury for Alternative 2A as 42 
compared to Existing Conditions. 43 
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As such, this alternative is not expected to cause additional exceedance of applicable water quality 1 
objectives/criteria by frequency, magnitude, and geographic extent that would cause adverse effects 2 
on any beneficial uses of waters in the affected environment. Because mercury concentrations are 3 
not expected to increase substantially, no long-term water quality degradation is expected to occur 4 
and, thus, no adverse effects to beneficial uses would occur. Because any increases in mercury or 5 
methylmercury concentrations are not likely to be measurable, changes in mercury concentrations 6 
or fish tissue mercury concentrations would not make any existing mercury-related impairment 7 
measurably worse. In comparison to Existing Conditions, Alternative 2A would not increase levels of 8 
mercury by frequency, magnitude, and geographic extent such that the affected environment would 9 
be expected to have measurably higher body burdens of mercury in aquatic organisms, thereby 10 
substantially increasing the health risks to wildlife (including fish) or humans consuming those 11 
organisms. This impact is considered to be less than significant. No mitigation is required. 12 

Impact WQ-25: Effects on Selenium Concentrations Resulting from Facilities Operations and 13 
Maintenance (CM1) 14 

Delta 15 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 16 
and CM4) would affect Delta hydrodynamics. To the extent that restoration actions alter 17 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 18 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 19 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 20 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 21 
information. 22 

Selenium concentrations and threshold comparisons for each of the 11 modeled Delta assessment 23 
locations under Alternative 2A, relative to Existing Conditions and the No Action Alternative, are 24 
presented in Appendix 8M, Selenium, Table M-9a for water, Tables M-12 and M-22 for most biota 25 
(whole-body fish [excluding sturgeon], bird eggs [invertebrate diet], bird eggs [fish diet], and fish 26 
fillets) throughout the Delta, and Tables M-30 through M-32 for sturgeon at the two western Delta 27 
locations. Figures 8-59a and 8-60a present graphical distributions of predicted selenium 28 
concentration changes (shown as changes in available assimilative capacity based on 1.3 µg/L) in 29 
water at each modeled assessment location for all years. Appendix 8M, Figure M-21 provides more 30 
detail in the form of monthly patterns of selenium concentrations in water during the modeling 31 
period.  32 

Alternative 2A would result in small changes in average selenium concentrations in water at all 33 
modeled Delta assessment locations relative to Existing Conditions and the No Action Alternative 34 
(Appendix 8M, Selenium, Table M-9a). Long-term average concentrations at some interior and 35 
western Delta locations would increase by 0.01–0.04 µg/L for the entire period modeled (1976–36 
1991). These small increases in selenium concentrations in water would result in small reductions 37 
(4% or less) in available assimilative capacity for selenium, relative to the 1.3 µg/L USEPA draft 38 
water quality criterion (Figures 8-59a and 8-60a). The long-term average selenium concentrations 39 
in water for Alternative 2A (range 0.09–0.40 µg/L) would be similar to those for Existing Conditions 40 
(range 0.09–0.41 µg/L) and the No Action Alternative (range 0.09–0.38 µg/L), and all would be 41 
below the USEPA draft water quality criterion of 1.3 µg/L (Appendix 8M, Table M-9a). 42 
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Relative to Existing Conditions and the No Action Alternative, Alternative 2A would result in very 1 
small changes (less than 1%) in estimated selenium concentrations in most biota (whole-body fish, 2 
bird eggs [invertebrate diet], bird eggs [fish diet], and fish fillets) throughout the Delta, with little 3 
difference among locations (Figures 8-61a through 8-64b; Appendix 8M, Selenium, Table M-22). 4 
Level of Concern Exceedance Quotients (i.e., modeled tissue divided by Level of Concern 5 
benchmarks) for selenium concentrations in those biota for all years and for drought years are less 6 
than 1.0 (indicating low probability of adverse effects). Similarly, Advisory Tissue Level Exceedance 7 
Quotients for selenium concentrations in fish fillets for all years and drought years also are less than 8 
1.0. Estimated selenium concentrations in sturgeon for the San Joaquin River at Antioch are 9 
predicted to increase by about 19 percent relative to Existing Conditions and to the No Action 10 
Alternative in all years (from about 4.7 to 5.6 mg/kg dw), and those for sturgeon in the Sacramento 11 
River at Mallard Island are predicted to increase by about 11 percent in all years (from about 4.4 to 12 
4.9 mg/kg dw) (Appendix 8M, Tables M-30 and M-31). Selenium concentrations in sturgeon during 13 
drought years are expected to increase by only 4 to 8 percent at those locations. Detection of small 14 
changes in whole-body sturgeon such as those estimated for the western Delta would require very 15 
large sample sizes because of the inherent variability in fish tissue selenium concentrations. Low 16 
Toxicity Threshold Exceedance Quotients for selenium concentrations in sturgeon in the western 17 
Delta would be 1.5 (indicating a higher probability for adverse effects) for drought years at both 18 
locations (similar to Existing Conditions and the No Action Alternative; Figure 8-65) and would 19 
increase slightly, from 0.94 to 1.1, for all years in the San Joaquin River at Antioch (Appendix 8M, 20 
Table M-32).  21 

The disparity between larger estimated changes for sturgeon and smaller changes for other biota is 22 
attributable largely to differences in modeling approaches, as described in Appendix 8M, Selenium. 23 
The model for most biota was calibrated to encompass the varying concentration-dependent uptake 24 
from waterborne selenium concentrations (expressed as the Kd, which is the ratio of selenium 25 
concentrations in particulates [as the lowest level of the food chain] relative to the waterborne 26 
concentration) that was exhibited in data for largemouth bass in 2000, 2005, and 2007 at various 27 
locations across the Delta. In contrast, the modeling for sturgeon could not be similarly calibrated at 28 
the two western Delta locations and used literature-derived uptake factors and trophic transfer 29 
factors for the estuary from Presser and Luoma (2013). As noted in the appendix, there was a 30 
significant negative log-log relationship of Kd to waterborne selenium concentration that reflected 31 
the greater bioaccumulation rates for bass at low waterborne selenium than at higher 32 
concentrations. (There was no difference in bass selenium concentrations in the Sacramento River 33 
at Rio Vista in comparison to the San Joaquin River at Vernalis in 2000, 2005, and 2007 [Foe 2010], 34 
despite a nearly 10-fold difference in waterborne selenium.) Thus, there is more confidence in the 35 
site-specific modeling based on the Delta-wide model that was calibrated for bass data than in the 36 
estimates for sturgeon based on “fixed” Kds for all years and for drought years without regard to 37 
waterborne selenium concentration at the two locations in different time periods.  38 

Increased water residence times could increase the bioaccumulation of selenium in biota, thereby 39 
potentially increasing fish tissue and bird egg concentrations of selenium (see residence time 40 
discussion in Appendix 8M, Selenium, and Presser and Luoma [2010b]). Thus, residence time was 41 
assessed for its relevance to selenium bioaccumulation.  Table 60a (presented originally in Section 42 
8.3.1.7 in the Microcystis subsection) shows the time for neutrally buoyant particles to move through 43 
the Delta (surrogate for flow and residence time). Although an increase in residence time 44 
throughout the Delta is expected under the No Action Alternative, relative to Existing Conditions 45 
(because of climate change and sea level rise), the change is fairly small in most areas of the Delta. 46 
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Thus, the changes in residence times between Alternative 2A and the No Action Alternative are very 1 
similar to the changes in residence times between Alternative 2A and the Existing Conditions.  2 

Relative to Existing Conditions and the No Action Alternative, increases in residence times for 3 
Alternative 2A would be greater in the East Delta and South Delta than in other sub-regions. Relative 4 
to Existing Conditions, annual average residence times for Alternative 2A in the East Delta are 5 
expected to increase by more than 16 days (Table 60a). Relative to the No Action Alternative, annual 6 
average residence times for Alternative 2A in the East Delta are expected to increase by less than 10 7 
days. Increases in residence times for other sub-regions would be smaller, especially as compared to 8 
Existing Conditions and the No Action Alternative (which are longer than those modeled for the 9 
South Delta).  As mentioned above, these results incorporate hydrodynamic effects of both CM1 and 10 
CM2 and CM4, and the effects of CM1 cannot be distinguished from the effects of CM2 and CM4.  11 
However, it is expected that CM2 and CM4 are substantial drivers of the increased residence time.   12 

Presser and Luoma (2010b) summarized and discussed selenium uptake in the Bay-Delta (including 13 
hydrologic conditions [e.g., Delta outflow and residence time for water], Kds [the ratio of selenium 14 
concentrations in particulates, as the lowest level of the food chain, relative to the water-borne 15 
concentration], and associated tissue concentrations [especially in clams and their consumers, such 16 
as sturgeon]). When the Delta Outflow Index (daily average flow per month) decreased by five-fold 17 
(73,732 cubic feet per second [cfs] in June 1998 to 12, 251 cfs in October 1998), residence time 18 
doubled (from 11 to 22 days) and the calculated mean Kd also doubled (from 3,198 to 6,501). 19 
However, when daily average Delta outflow in November 1999 was only 6,951 cfs (i.e., about one-20 
half that in October 1998) and residence time was 70 days, the calculated mean Kd (7,614) did not 21 
increase proportionally. 22 

Models are not available to quantitatively estimate the level of changes in selenium bioaccumulation 23 
as related to residence time, but the effects of residence time are incorporated in the 24 
bioaccumulation modeling for selenium that was based on higher Kd values for drought years in 25 
comparison to wet, normal, or all years; see Appendix 8M, Selenium. If increases in fish tissue or 26 
bird egg selenium were to occur, the increases would likely be of concern only where fish tissues or 27 
bird eggs are already elevated in selenium to near or above thresholds of concern. That is, where 28 
biota concentrations are currently low and not approaching thresholds of concern (which, as 29 
discussed above, is the case throughout the Delta, except for sturgeon in the western Delta), changes 30 
in residence time alone would not be expected to cause them to then approach or exceed thresholds 31 
of concern. In consideration of this factor, although the Delta as a whole is a CWA Section 303(d)-32 
listed water body for selenium, and although monitoring data of fish tissue or bird eggs in the Delta 33 
are sparse, the most likely area in which biota tissues would be at levels high enough that additional 34 
bioaccumulation due to increased residence time from restoration areas would be a concern is the 35 
western Delta and Suisun Bay for sturgeon, as discussed above.  As shown in Table 60a, the overall 36 
increase in residence time estimated in the western Delta is 5 days relative to Existing Conditions, 37 
and 3 days relative to the No Action Alternative.  Given the available information, these increases are 38 
small enough that they are not expected to substantially affect selenium bioaccumulation in the 39 
western Delta.  Because CM2 and CM4 are expected to be substantial drivers of the increased 40 
residence times, further discussion is included in Impact WQ-26 below, 41 

In summary, relative to Existing Conditions and the No Action Alternative, Alternative 2A would 42 
result in essentially no change in selenium concentrations throughout the Delta for most biota 43 
(approximately 1% or less), although increases in selenium concentrations are predicted for 44 
sturgeon in the western Delta. Concentrations of selenium in sturgeon would exceed only the lower 45 
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benchmark, indicating a low potential for effects. The modeling of bioaccumulation for sturgeon is 1 
less calibrated to site-specific conditions than that for other biota, which was calibrated on a robust 2 
dataset for modeling of bioaccumulation in largemouth bass as a representative species for the 3 
Delta. Overall, Alternative 2A would not be expected to substantially increase the frequency with 4 
which applicable benchmarks would be exceeded in the Delta  (there being only a small increase for 5 
sturgeon relative to the low benchmark and no exceedance of the high benchmark) or substantially 6 
degrade the quality of water in the Delta, with regard to selenium. 7 

SWP/CVP Export Service Areas 8 

Alternative 2A would result in small (0.06–0.09 µg/L) decreases in long-term average selenium 9 
concentrations in water at the Banks and Jones pumping plants relative to Existing Conditions and 10 
the No Action Alternative, for the entire period modeled (Appendix 8M, Selenium, Table M-9a). 11 
These decreases in long-term average selenium concentrations in water would result in increases in 12 
available assimilative capacity for selenium at these pumping plants of 6–9%, relative to the 1.3 13 
µg/L USEPA draft water quality criterion (Figures 8-59a and 8-60a). Furthermore, the long-term 14 
average selenium concentrations in water for Alternative 2A (range 0.15–0.19 µg/L) would be well 15 
below the USEPA draft water quality criterion of 1.3 µg/L (Appendix 8M, Table M-9a). 16 

Relative to Existing Conditions and the No Action Alternative, Alternative 2A would result in very 17 
small changes (less than 1%) in estimated selenium concentrations in biota (whole-body fish, bird 18 
eggs [invertebrate diet], bird eggs [fish diet], and fish fillets) (Figures 8-61a through 8-64b; 19 
Appendix 8M, Selenium, Table M-22) at Banks and Jones pumping plants. Concentrations in biota 20 
would not exceed any selenium benchmarks for Alternative 2A (Figures 8-61a through 8-64b).  21 

NEPA Effects: Based on the discussion above, the effects on selenium (both as waterborne and as 22 
bioaccumulated in biota) from Alternative 2A are not considered to be adverse. 23 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 24 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 25 
purpose of making the CEQA impact determination for selenium. For additional details on the effects 26 
assessment findings that support this CEQA impact determination, see the effects assessment 27 
discussion that immediately precedes this conclusion. 28 

There are no substantial point sources of selenium in watersheds upstream of the Delta, and no 29 
substantial nonpoint sources of selenium in the watersheds of the Sacramento River and the eastern 30 
tributaries. Nonpoint sources in the San Joaquin Valley that contribute selenium to the Delta will be 31 
controlled through a TMDL developed by the Central Valley Water Board (2001) for the lower San 32 
Joaquin River, established limits for the Grassland Bypass Project, and Basin Plan objectives (Central 33 
Valley Water Board [2010d]) and State Water Board [2010b, 2010c]) that are expected to result in 34 
decreasing discharges of selenium from the San Joaquin River to the Delta. Consequently, any 35 
modified reservoir operations and subsequent changes in river flows under Alternative 2A, relative 36 
to Existing Conditions, are expected to cause negligible changes in selenium concentrations in water. 37 
Any negligible changes in selenium concentrations that may occur in the water bodies of the affected 38 
environment located upstream of the Delta would not be of frequency, magnitude, and geographic 39 
extent that would adversely affect any beneficial uses or substantially degrade the quality of these 40 
water bodies as related to selenium. 41 

Relative to Existing Conditions, modeling estimates indicate that Alternative 2A would result in 42 
essentially no change in selenium concentrations in water or most biota throughout the Delta, with 43 
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no exceedances of benchmarks for biological effects. The Low Toxicity Threshold Exceedance 1 
Quotient for selenium concentrations in sturgeon for all years in the San Joaquin River at Antioch 2 
would increase slightly, from 0.94 for Existing Conditions to 1.1 for Alternative 2A. Concentrations 3 
of selenium in sturgeon would exceed only the lower benchmark, indicating a low potential for 4 
effects. Overall, Alternative 2A would not be expected to substantially increase the frequency with 5 
which applicable benchmarks would be exceeded in the Delta (there being only a small exceedance 6 
relative to the low benchmark for sturgeon and no exceedance of the high benchmark) or 7 
substantially degrade the quality of water in the Delta, with regard to selenium.  8 

Assessment of effects of selenium in the SWP/CVP Export Service Areas is based on effects on 9 
selenium concentrations at the Banks and Jones pumping plants. Relative to Existing Conditions, 10 
Alternative 2A would cause no increase in the frequency with which applicable benchmarks would 11 
be exceeded, and would slightly improve the quality of water in selenium concentrations at the 12 
Banks and Jones pumping plants. 13 

Based on the above, selenium concentrations that would occur in water under Alternative 2A would 14 
not cause additional exceedances of applicable state or federal numeric or narrative water quality 15 
objectives/criteria, or other relevant water quality effects thresholds identified for this assessment 16 
(Table 8-54), by frequency, magnitude, and geographic extent that would result in adverse effects to 17 
one or more beneficial uses within affected water bodies. In comparison to Existing Conditions, 18 
water quality conditions under this alternative would not increase levels of selenium by frequency, 19 
magnitude, and geographic extent such that the affected environment would be expected to have 20 
measurably higher body burdens of selenium in aquatic organisms, thereby substantially increasing 21 
the health risks to wildlife (including fish) or humans consuming those organisms. Water quality 22 
conditions under this alternative with respect to selenium would not cause long-term degradation of 23 
water quality in the affected environment, and therefore would not result in use of available 24 
assimilative capacity such that exceedances of water quality objectives/criteria would be likely and 25 
would result in substantially increased risk for adverse effects to one or more beneficial uses. This 26 
alternative would not further degrade water quality by measurable levels, on a long-term basis, for 27 
selenium and, thus, cause the CWA Section 303(d)-listed impairment of beneficial use to be made 28 
discernibly worse. This alternative is considered to be less than significant. No mitigation is 29 
required. 30 

Impact WQ-26: Effects on Selenium Concentrations Resulting from Implementation ofCM2–31 
CM21 32 

NEPA Effects:  Effects of CM2–CM21 on selenium under Alternative 2A are the same as those 33 
discussed for Alternative 1A and are considered not to be adverse. 34 

CEQA Conclusion: CM2–CM21 proposed under Alternative 2A would be similar to those proposed 35 
under Alternative 1A. As such, effects on selenium resulting from the implementation of CM2–CM21 36 
would be similar to that previously discussed for Alternative 1A. This impact is considered to be less 37 
than significant. No mitigation is required. 38 
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Upstream of the Delta 1 

Impact WQ-32:  Effects on Microcystis Bloom Formation Resulting from Facilities Operations 2 
and Maintenance (CM1) 3 

Effects of facilities and operations (CM1) on Microcystis abundance, and thus microcystins 4 
concentrations, in water bodies of the affected environment under Alternative 2A would be very 5 
similar (i.e., nearly the same) to those discussed for Alternative 1A.  This is because factors that 6 
affect Microcystis abundance in waters upstream of the Delta, in the Delta, and in the SWP/CVP 7 
Export Services Areas under Alternative 1A would similarly change under Alternative 2A, relative to 8 
Existing Conditions and the No Action Alternative.  For the Delta in particular, there are differences 9 
in the direction and magnitude of water residence time changes during the Microcystis bloom 10 
period among the six Delta sub-regions under Alternative 2A compared to Alternative 1A, relative to 11 
Existing Conditions and No Action Alternative.  However, under Alternative 2A, relative to Existing 12 
Conditions and No Action Alternative, water residence times during the Microcystis bloom period in 13 
various Delta sub-regions are expected to increase to a degree that could, similar to Alternative 1A, 14 
lead to an increase in the frequency, magnitude, and geographic extent of Microcystis blooms 15 
throughout the Delta.   16 

Similar to Alternative 1A, elevated ambient water temperatures relative to Existing Conditions 17 
would occur in the Delta under Alternative 2A, which could lead to earlier occurrences of 18 
Microcystis blooms in the Delta, and increase the overall duration and magnitude of blooms.  19 
However, the degradation of water quality from Microcystis blooms due to the expected increases in 20 
Delta water temperatures is driven entirely by climate change, not effects of CM1.  While Microcystis 21 
blooms have not occurred in the Export Service Areas, conditions in the Export Service Areas under 22 
Alternative 2A may become more conducive to Microcystis bloom formation, relative to Existing 23 
Conditions, because water temperatures will increase in the Export Service Areas due to the 24 
expected increase in ambient air temperatures resulting from climate change.  25 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 26 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 27 
purpose of making the CEQA impact determination for this constituent. For additional details on the 28 
effects assessment findings that support this CEQA impact determination, see the effects assessment 29 
discussion that immediately precedes this conclusion. 30 

Under Alternative 2A, additional impacts from Microcystis in the reservoirs and watersheds 31 
upstream of the Delta are not expected, relative to Existing Conditions.  Operations and maintenance 32 
occurring under Alternative 2A is not expected to change nutrient levels in upstream reservoirs or 33 
hydrodynamic conditions in upstream rivers and streams such that conditions would be more 34 
conductive to Microcystis production. 35 

Relative to Existing Conditions, water temperatures and hydraulic residence times in the Delta are 36 
expected to increase under Alternative 2A, resulting in an increase in the frequency, magnitude and 37 
geographic extent of Microcystis blooms in the Delta.  However, the degradation of water quality 38 
from Microcystis blooms due to the expected increases in Delta water temperatures is driven 39 
entirely by climate change, not effects of CM1.  Increases in Delta residence times are expected 40 
throughout the Delta during the summer and fall bloom period, due in small part to climate change 41 
and sea level rise, but due more proportionately to CM1 and the hydrodynamic impacts of 42 
restoration included in CM2 and CM4.   The precise change in local residence times and Microcystis 43 
production expected within any Delta sub-region is unknown because conditions will vary across 44 
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the complex networks of intertwining channels, shallow back water areas, and submerged islands 1 
that compose the Delta.  Nonetheless, Delta residence times are, in general, expected to increase due 2 
to Alternative 2A.  Consequently, it is possible that increases in the frequency, magnitude, and 3 
geographic extent of Microcystis blooms in the Delta will occur due to the operations and 4 
maintenance of Alternative 2A and the hydrodynamic impacts of restoration (CM2 and CM4). 5 

The assessment of effects of Microcystis on SWP/CVP Export Service Areas is based on the 6 
assessment of changes in Microcystis levels in export source waters, as well as the effects of 7 
temperature and residence time changes within the Export Service Areas on Microcystis production.  8 
Under Alternative 2A, relative to Existing Conditions, the potential for Microcystis to occur in the 9 
Export Service Area is expected to increase due to increasing water temperature, but this impact is 10 
driven entirely by climate change and not Alternative 2A.  Water exported from the Delta to the 11 
Export Service Area is expected to be a mixture of Microcystis-affected source water from the south 12 
Delta intakes and unaffected source water from the Sacramento River.  Because of this, it cannot be 13 
determined whether operations and maintenance under Alternative 2A, relative to existing 14 
conditions, will result in increased or decreased levels of Microcystis and microcystins in the mixture 15 
of source waters exported from Banks and Jones pumping plants.   16 

Based on the above, this alternative would not be expected to cause additional exceedance of 17 
applicable water quality objectives/criteria by frequency, magnitude, and geographic extent that 18 
would cause significant impacts on any beneficial uses of waters in the affected environment. 19 
Microcystis and microcystins are not 303(d) listed within the affected environment and thus any 20 
increases that could occur in some areas would not make any existing Microcystis impairment 21 
measurably worse because no such impairments currently exist. Because Microcystis and 22 
microcystins are not bioaccumulative, increases that could occur in some areas would not 23 
bioaccumulate to greater levels in aquatic organisms that would, in turn, pose substantial health 24 
risks to fish, wildlife, or humans.  However, because it is possible that increases in the frequency, 25 
magnitude, and geographic extent of Microcystis blooms in the Delta will occur due to the operations 26 
and maintenance of Alternative 2A and the hydrodynamic impacts of restoration (CM2 and CM4), 27 
long-term water quality degradation may occur and, thus, significant impacts on beneficial uses 28 
could occur. Although there is considerable uncertainty regarding this impact, the effects on 29 
Microcystis from implementing CM1 is determined to be significant. 30 

Implementation of Mitigation Measure WQ-32a and WQ-32b may reduce degradation of Delta water 31 
quality due to Microcystis.  However, because the effectiveness of these mitigation measures to 32 
result in feasible measures for reducing water quality effects is uncertain, this impact is considered 33 
to remain significant and unavoidable. 34 

Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 35 
Microcystis Blooms 36 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A. 37 

Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 38 
Water Residence Time 39 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A. 40 
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Impact WQ-33.  Effects on Microcystis Bloom Formation Resulting from Other Conservation 1 
Measures (CM2–CM21) 2 

The effects of CM2–CM21 on Microcystis under Alternative 2A are the same as those discussed for 3 
Alternative 1A.  In summary, potential environmental effects related to CM2 and CM4 could result in 4 
an increase in the frequency, magnitude, and geographic extent of Microcystis blooms in the Delta, 5 
relative to Existing Conditions and the No Action Alternative, as a result of increased residence times 6 
for Delta waters from implementing CM2 and CM4 restoration areas.  Because the hydrodynamic 7 
effects associated with implementing CM2 and CM4 were incorporated into the modeling used to 8 
assess CM1, a detailed assessment of the effects of implementing CM2 and CM4 on Microcystis 9 
blooms in the Delta via their effects on Delta water residence time is provided under CM1 (above). 10 
The effects of CM2 and CM4 on Microcystis may be reduced by implementation of Mitigation 11 
Measures WQ-32A and WQ-32b.  The effectiveness of these mitigation measures to result in feasible 12 
measures for reducing water quality effects is uncertain.  Conservation Measures 3 (CM3) and CM5-13 
CM21 would not result in an increase in the frequency, magnitude, and geographic extent of 14 
Microcystis blooms in the Delta.   15 

NEPA Effects: Effects of CM2–CM21on Microcystis under Alternative 2A are the same as those 16 
discussed for Alternative 1A and are considered to be adverse. 17 

CEQA Conclusion: Based on the above, this alternative would not be expected to cause additional 18 
exceedance of applicable water quality objectives/criteria by frequency, magnitude, and geographic 19 
extent that would cause significant impacts on any beneficial uses of waters in the affected 20 
environment. Microcystis and microcystins are not 303(d) listed within the affected environment 21 
and thus any increases that could occur in some areas would not make any existing Microcystis 22 
impairment measurably worse because no such impairments currently exist. Because Microcystis 23 
and microcystins are not bioaccumulative, increases that could occur in some areas would not 24 
bioaccumulate to greater levels in aquatic organisms that would, in turn, pose substantial health 25 
risks to fish, wildlife, or humans. Because restoration actions implemented under CM2 and CM4 will 26 
increase residence time throughout the Delta and create local areas of warmer water during the 27 
bloom season, it is possible that increases in the frequency, magnitude, and geographic extent of 28 
Microcystis blooms, and thus long-term water quality degradation and significant impacts on 29 
beneficial uses, could occur. Although there is considerable uncertainty regarding this impact, the 30 
effects on Microcystis from implementing CM2–CM21 are determined to be significant. 31 

Impact WQ-34: Effects on San Francisco Bay Water Quality Resulting from Facilities 32 
Operations and Maintenance (CM1) and Implementation of CM2–CM21 33 

The effects analysis presented in the preceding impacts (Impact WQ-1 through WQ-33) concluded 34 
that Alternative 2A would have a less than significant impact/no adverse effect on the following 35 
constituents in the Delta: 36 

 Boron 37 

 Dissolved Oxygen 38 

 Pathogens 39 

 Pesticides 40 

 Trace Metals 41 

 Turbidity and TSS 42 
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Elevated concentrations of boron are of concern in drinking and agricultural water supplies.  1 
However, waters in the San Francisco Bay are not designated to support municipal water supply 2 
(MUN) and agricultural supply (AGR) beneficial uses. Changes in Delta dissolved oxygen, pathogens, 3 
pesticides, and turbidity and TSS are not anticipated to be of a frequency, magnitude and geographic 4 
extent that would adversely affect any beneficial uses or substantially degrade the quality of the 5 
Delta. Thus, changes in boron, dissolved oxygen, pathogens, pesticides, and turbidity and TSS in 6 
Delta outflow are not anticipated to be of a frequency, magnitude and geographic extent that would 7 
adversely affect any beneficial uses or substantially degrade the quality of the of San Francisco Bay. 8 

The effects of Alternative 2A on bromide, chloride, and DOC, in the Delta were determined to be 9 
significant/adverse. Increases in bromide, chloride, and DOC concentrations are of concern in 10 
drinking water supplies; however, as described previously, the San Francisco Bay does not have a 11 
designated MUN use. Thus, changes in bromide, chloride, and DOC in Delta outflow would not 12 
adversely effect any beneficial uses of San Francisco Bay.   13 

Elevated EC, as assessed for this alternative, is of concern for its effects on the agricultural beneficial 14 
use (AGR) and fish and wildlife beneficial uses. As discussed above, San Francisco Bay does not have 15 
an AGR beneficial use designation. Further, as discussed for the No Action Alternative, cwhich would 16 
be the primaryAlso, as discussed for the No Action Alternative, adverse changes in Microcystis levels 17 
that could occur in the Delta would not cause adverse Microcystis blooms in San Francisco Bay, 18 
because Microcystis are intolerant of the Bay’s high salinity and, thus not have not been detected 19 
downstream of Suisun Bay. 20 

While effects of Alternative 2A on the nutrients ammonia, nitrate, and phosphorus were determined 21 
to be less than significant/not adverse, these constituents are addressed further below because the 22 
response of the seaward bays to changed nutrient concentrations/loading may differ from the 23 
response of the Delta. Selenium and mercury are discussed further, because they are 24 
bioaccumulative constituents where changes in load due to both changes in Delta concentrations 25 
and exports are of concern. 26 

Nutrients: Ammonia, Nitrate, and Phosphorus 27 

Total nitrogen loads in Delta outflow to Suisun and San Pablo Bays under Alternative 2A would be 28 
dominated almost entirely by nitrate, because planned upgrades to the SRWTP will result in >95% 29 
removal of ammonia in its effluent. Total nitrogen loads to Suisun and San Pablo Bays would 30 
decrease by 26%, relative to Existing Conditions, and increase by 9%, relative to the No Action 31 
Alternative (Appendix 8O, Table O-1).  The change in nitrogen loading to Suisun and San Pablo Bays 32 
under Alternative 2A would not adversely impact primary productivity in these embayments 33 
because light limitation and grazing current limit algal production in these embayments. To the 34 
extent that algal growth increases in relation to a change in ammonia concentration, this would have 35 
net positive benefits, because current algal levels in these embayments are low.  Nutrient levels and 36 
ratios are not considered a direct driver of Microcystis and cyanobacteria levels in the North Bay.   37 

The phosphorus load exported from the Delta to Suisun and San Pablo Bays for Alternative 2A is 38 
estimated to increase slightly (by 1%) relative to Existing Conditions and decrease by 4% relative to 39 
the No Action Alternative (Appendix 8O, Table O-1) ). The only postulated effect of changes in 40 
phosphorus loads to Suisun and San Pablo Bays is related to the influence of nutrient stoichiometry 41 
on primary productivity.  However, there is uncertainty regarding the impact of nutrient ratios on 42 
phytoplankton community composition and abundance. Any effect on phytoplankton community 43 
composition would likely be small compared to the effects of grazing from introduced clams and 44 
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zooplankton in the estuary (Senn and Novick 2014; Kimmerer and Thompson 2014).  Therefore, the 1 
projected change in total nitrogen and phosphorus loading that would occur in Delta outflow to San 2 
Francisco Bay is not expected to result in degradation of water quality with regard to nutrients that 3 
would result in adverse effects to beneficial uses. 4 

Mercury 5 

The estimated long-term average mercury and methylmercury loads in Delta exports are shown in 6 
Appendix 8O, Table O-2. Loads of mercury and methylmercury from the Delta to San Francisco Bay 7 
are estimated to change relatively little due to changes in source water fractions and net Delta 8 
outflow that would occur under Alternative 2A. Mercury load to the Bay, relative to Existing 9 
Conditions, is estimated to be the same relative to Existing Conditions, and to decrease by 2 kg/yr 10 
(1%) relative to the No Action Alternative. Methylmercury load is estimated to increase by 0.07 11 
kg/yr (2%), relative to Existing Conditions, and decrease by 0.02 kg/yr (1%) relative to the No 12 
Action Alternative. The estimated total mercury load to the Bay is 261 kg/yr, which would be less 13 
than the San Francisco Bay mercury TMDL WLA for the Delta of 330 kg/yr. The estimated changes in 14 
mercury and methylmercury loads would be within the overall uncertainty associated with the 15 
estimates of long-term average net Delta outflow and the long-term average mercury and 16 
methylmercury concentrations in Delta source waters. The estimated changes in mercury load 17 
under the alternative would also be substantially less than the considerable differences among 18 
estimates in the current mercury load to San Francisco Bay (SFBRWQCB 2006; David et al. 2009).  19 
Similar uncertainty is expected in the existing methylmercury load in net Delta exports, for which 20 
the best available current load estimate is based on approximately one year of monitoring data (Foe 21 
et al. 2008).   22 

Given that the estimated incremental increases of  mercury and methylmercury loading to San 23 
Francisco Bay would fall within the uncertainty of current mercury and methylmercury load 24 
estimates, the estimated changes in mercury and methylmerucy loads in Delta exports to San 25 
Francisco Bay due to Alternative 2A are not expected to result in adverse effects to beneficial uses or 26 
substantially degrade the water quality with regard to mercury, or make the existing CWA Section 27 
303(d) impairment measurably worse. 28 

Selenium 29 

Changes in source water fraction and net Delta outflow under Alternative 2A, relative to Existing 30 
Conditions, are projected to cause the total selenium load to the North Bay to increase by 8%, 31 
relative to Existing Conditions, and 5%, relative to the No Action Alternative (Appendix 8O, Table O-32 
3). Changes in long-term average selenium concentrations of the North Bay are assumed to be 33 
proportional to changes in North Bay selenium loads.  Under Alternative 2A, the long-term average 34 
total selenium concentration of the North Bay is estimated to be 0.14µg/L and the dissolved 35 
selenium concentration is estimated to be 0.12 µg/L, which would be a 0.01 µg/L increase relative to 36 
Existing Conditions and the No Action Alternative (Appendix 8O, Table O-3). The dissolved selenium 37 
concentration would be below the target of 0.202 µg/L developed by Presser or Luoma (2013) to 38 
coincide with a white sturgeon whole-body fish tissue selenium concentration not greater than 8 39 
mg/kg in the North Bay.  The incremental increase in dissolved selenium concentrations in the 40 
North Bay, relative to Existing Conditions, would be negligible (0.01 µg/L) under this alternative.  41 
Thus, the estimated changes in selenium loads in Delta exports to San Francisco Bay due to 42 
Alternative 2A are not expected to result in adverse effects to beneficial uses or substantially 43 
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degrade the water quality with regard to selenium, or make the existing CWA Section 303(d) 1 
impairment measurably worse. 2 

NEPA Effects:  Based on the discussion above, Alternative 2A, relative to the No Action Alternative, 3 
would not cause further degradation to water quality with respect to boron, bromide, chloride, 4 
dissolved oxygen, DOC, EC, mercury, pathogens, pesticides, selenium, nutrients (ammonia, nitrate, 5 
phosphorus), trace metals, or turbidity and TSS in the San Francisco Bay.  Further, changes in these 6 
constituent concentrations in Delta outflow would not be expected to cause changes in Bay 7 
concentrations of frequency, magnitude, and geographic extent that would adversely affect any 8 
beneficial uses. In summary, based on the discussion above, effects on the San Francisco Bay from 9 
implementation of CM1–CM21 are considered to be not adverse. 10 

CEQA Conclusion:  Based on the above, Alternative 2A would not be expected to cause long-term 11 
degradation of water quality in San Francisco Bay resulting in sufficient use of available assimilative 12 
capacity such that occasionally exceeding water quality objectives/criteria would be likely and 13 
would result in substantially increased risk for adverse effects to one or more beneficial uses.  14 
Further, based on the above, this alternative would not be expected to cause additional exceedance 15 
of applicable water quality objectives/criteria in the San Francisco Bay by frequency, magnitude, 16 
and geographic extent that would cause significant impacts on any beneficial uses of waters in the 17 
affected environment. Any changes in boron, bromide, chloride, and DOC in the San Francisco Bay 18 
would not adversely affect beneficial uses, because the uses most affected by changes in these 19 
parameters, MUN and AGR, are not beneficial uses of the Bay. Further, no substantial changes in 20 
dissolved oxygen, pathogens, pesticides, trace metals or turbidity or TSS are anticipated in the Delta, 21 
relative to Existing Conditions, therefore, no substantial changes these constituents levels in the Bay 22 
are anticipated. Changes in Delta salinity would not contribute to measurable changes in Bay 23 
salinity, as the change in Delta outflow would two to three orders of magnitude lower than (and thus 24 
minimal compared to) the Bay’s tidal flow. Adverse changes in Microcystis levels that could occur in 25 
the Delta would not cause adverse Microcystis blooms in the Bay, because Microcystis are intolerant 26 
of the Bay’s high salinity and, thus not have not been detected downstream of Suisun Bay. The 26% 27 
decrease in total nitrogen load and 1% increase in phosphorus load, relative to Existing Conditions, 28 
are expected to have minimal effect on water quality degradation, primary productivity, or 29 
phytoplankton community composition. The estimated no change in mercury load (0 kg/yr; 0%) 30 
and increase in methylmercury load (0.07 kg/yr; 2%), relative to Existing Conditions, is within the 31 
level of uncertainty in the mass load estimate and not expected to contribute to water quality 32 
degradation, make the CWA section 303(d) mercury impairment measurably worse or cause 33 
mercury/methylmercury  to bioaccumulate to greater levels in aquatic organisms that would, in 34 
turn, pose substantial health risks to fish, wildlife, or humans. The estimated increase in selenium 35 
load would be 8%, but estimated total and dissolved selenium concentrations under this alternative 36 
would be nearly the same as Existing Conditions, and less than the target associated with white 37 
sturgeon whole-body fish tissue levels for the North Bay. Thus, the small increase in selenium load is 38 
not expected to contribute to water quality degradation, or make the CWA section 303(d) selenium 39 
impairment measurably worse or cause selenium to bioaccumulate to greater levels in aquatic 40 
organisms that would, in turn, pose substantial health risks to fish, wildlife, or humans. This impact 41 
is considered to be less than significant. 42 
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8.3.2.8 Alternative 3—Dual Conveyance with Tunnel and Intakes 1 and 2 1 

(6,000 cfs; Operational Scenario A) 2 

Impact WQ-5: Effects on Bromide Concentrations Resulting from Facilities Operations and 3 
Maintenance (CM1) 4 

Delta 5 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 6 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 7 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 8 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 9 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 10 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 11 
information. 12 

Under Alternative 3, the geographic extent of effects pertaining to long-term average bromide 13 
concentrations in the Delta would be similar to that previously described for Alternative 1A, 14 
although the magnitude of predicted long-term change and relative frequency of concentration 15 
threshold exceedances would be different. Using the mass-balance modeling approach for bromide 16 
(see Section 8.3.1.3), relative to Existing Conditions, modeled long-term average bromide 17 
concentrations would increase at Staten Island, Emmaton, and Barker Slough, while modeled long-18 
term average bromide concentrations would generally decrease at other assessment locations 19 
(Appendix 8E, Bromide, Table 8). Overall effects would be greatest at Barker Slough, where 20 
predicted long-term average bromide concentrations would increase from 51 µg/L to 69 µg/L (34% 21 
relative increase) for the modeled 16-year hydrologic period and would increase from 54 µg/L to 99 22 
µg/L (85% relative increase) for the modeled drought period. At Barker Slough, the predicted 50 23 
µg/L exceedance frequency would decrease slightly from 49% under Existing Conditions to 48% 24 
under Alternative 3, but would increase from 55% to 77% during the drought period. At Barker 25 
Slough, the predicted 100 µg/L exceedance frequency would increase from 0% under Existing 26 
Conditions to 22% under Alternative 3, and would increase from 0% to 47% during the drought 27 
period. In contrast, increases in bromide at Staten Island would result in a 50 µg/L bromide 28 
threshold exceedance increase from 47% under Existing Conditions to 71% under Alternative 29 
3(52% to 73% during the modeled drought period). However, unlike Barker Slough, modeling 30 
shows that long-term average bromide concentration at Staten Island would exceed the 100 µg/L 31 
assessment threshold concentration 1% under Existing Conditions and 3% under Alternative 3(0% 32 
to 2% during the modeled drought period). The long-term average bromide concentrations would 33 
be 60 µg/L (62 µg/L for the modeled drought period) at Staten Island under Alternative 3. Changes 34 
in exceedance frequency of the 50 µg/L and 100 µg/L concentration thresholds, as well as relative 35 
change in long-term average concentration, at other assessment locations would be less substantial. 36 
This comparison to Existing Conditions reflects changes in bromide due to both Alternative 3 37 
operations (including north Delta intake capacity of 6,000 cfs and numerous other operational 38 
components of Scenario A) and climate change/sea level rise. 39 

In comparison, Alternative3 relative to the No Action Alternative would result in predicted increases 40 
in long-term average bromide concentrations at all locations with the exception of the Banks and 41 
Jones pumping plants(Appendix 8E, Bromide, Table 8). These increases would continue to be 42 
greatest at Barker Slough, where long-term average concentrations are predicted to increase by 43 
about 38% (about 85% in drought years) relative to the No Action Alternative. Increases in long-44 
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term average bromide concentrations would be less than 29% at the remaining assessment 1 
locations. Due to the relatively small differences between modeled Existing Conditions and No 2 
Action baselines, changes in the frequency with which concentration thresholds of 50 µg/L and 100 3 
µg/L are exceeded are of similar magnitude to the previously described existing condition 4 
comparison. Unlike the comparison to Existing Conditions, this comparison to the No Action 5 
Alternative reflects changes in bromide due only to Alternative 3 operations. 6 

At Barker Slough, modeled long-term average bromide concentrations for the two baseline 7 
conditions are very similar(Appendix 8E, Bromide, Table 8). Such similarity demonstrates that the 8 
modeled Alternative 3 change in bromide is almost entirely due to Alternative 3 operations, and not 9 
climate change/sea level rise. Therefore, operations are the primary driver of effects on bromide at 10 
Barker Slough, regardless whether Alternative 3 is compared to Existing Conditions, or compared to 11 
the No Action Alternative. 12 

Results of the modeling approach which used relationships between EC and chloride and between 13 
chloride and bromide (see Section 8.3.1.3) differed somewhat from what is presented above for the 14 
mass-balance approach (see Appendix 8E, Table 9).For most locations, the frequency of exceedance 15 
of the 50 µg/L and 100 µg/L were similar. The greatest difference between the methods was 16 
predicted for Barker Slough. The increases in frequency of exceedance of the 100 µg/L threshold, 17 
relative to Existing Conditions and the No Action Alternative, were not as great using this alternative 18 
EC to chloride and chloride to bromide relationship modeling approach as compared to that 19 
presented above from the mass-balance modeling approach. However, there were still substantial 20 
increases, resulting in 9% exceedance over the modeled period under Alternative 3, as compared to 21 
1% under Existing Conditions and 2% under the No Action Alternative. For the drought period, 22 
exceedance frequency increased from 0% under Existing Conditions and the No Action Alternative, 23 
to 18% under Alternative 3.Because the mass-balance approach predicts a greater level of impact at 24 
Barker Slough, determination of impacts was based on the mass-balance results. 25 

The increase in long-term average bromide concentrations predicted at Barker Slough, principally 26 
the relative increase in 100 µg/L exceedance frequency, would result in a substantial change in 27 
source water quality for existing drinking water treatment plants drawing water from the North Bay 28 
Aqueduct. As discussed for Alternative 1A, drinking water treatment plants obtaining water via the 29 
North Bay Aqueduct utilize a variety of conventional and enhanced treatment technologies in order 30 
to achieve DBP drinking water criteria. While the implications of such a modeled change in bromide 31 
at Barker Slough are difficult to predict, the substantial modeled increases could lead to adverse 32 
changes in the formation of disinfection byproducts such that considerable treatment plant 33 
upgrades may be necessary in order to achieve equivalent levels of health protection. Because many 34 
of the other modeled locations already frequently exceed the 100 µg/L threshold under Existing 35 
Conditions and the No Action Alternative, these locations likely already require treatment plant 36 
technologies to achieve equivalent levels of health protection, and thus no additional treatment 37 
technologies would be triggered by the small increases in the frequency of exceeding the 100 µg/L 38 
threshold. Hence, no further impact on the drinking water beneficial use would be expected at these 39 
locations. 40 

The seasonal intakes at Mallard Slough and City of Antioch are infrequently used due to water 41 
quality constraints related to sea water intrusion. On a long-term average basis, bromide at these 42 
locations is in excess of 3,000 µg/L, but during seasonal periods of high Delta outflow can be <300 43 
µg/L. Based on modeling using the mass-balance approach, use of the seasonal intakes at Mallard 44 
Slough and City of Antioch under Alternative 3would experience a period average increase in 45 
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bromide during the months when these intakes would most likely be utilized. For those wet and 1 
above normal water year types where mass balance modeling would predict water quality typically 2 
suitable for diversion, predicted long-term average bromide would increase from 103 µg/L to 149 3 
µg/L (45% increase) at City of Antioch and would increase from 150 µg/L to 201 µg/L (34% 4 
increase) at Mallard Slough relative to Existing Conditions (Appendix 8E, Bromide, Table 23). 5 
Increases would be similar for the No Action Alternative comparison. Modeling results using the EC 6 
to chloride and chloride to bromide relationships show increases during these months, but the 7 
relative magnitude of the increases is much lower (Appendix 8E, Bromide, Table 24).Regardless of 8 
the differences in the data between the two modeling approaches, the decisions surrounding the use 9 
of these seasonal intakes is largely driven by acceptable water quality, and thus have historically 10 
been opportunistic. Opportunity to use these intakes would remain, and the predicted increases in 11 
bromide concentrations at the City of Antioch and Mallard Slough intake would not be expected to 12 
adversely affect MUN beneficial uses, or any other beneficial use, at these locations. 13 

Important to the results presented above is the assumed habitat restoration footprint on both the 14 
temporal and spatial scales incorporated into the modeling.  Modeling sensitivity analyses have 15 
indicated that habitat restoration (which are reflected in the modeling—see Section 8.3.1.3), not 16 
operations covered under CM1, are the driving factor in the modeled bromide increases.  The timing, 17 
location, and specific design of habitat restoration will have effects on Delta hydrodynamics, and any 18 
deviations from modeled habitat restoration and implementation schedule will lead to different 19 
outcomes. Although habitat restoration near Barker Slough is an important factor contributing to 20 
modeled bromide concentrations at the North Bay Aqueduct, BDCP habitat restoration elsewhere in 21 
the Delta can also have large effects. Because of these uncertainties, and the possibility of adaptive 22 
management changes to BDCP restoration activities, including location, magnitude, and timing of 23 
restoration, the estimates are not predictive of the bromide levels that would actually occur in 24 
Barker Slough or elsewhere in the Delta. 25 

Impact WQ-7: Effects on Chloride Concentrations Resulting from Facilities Operations and 26 
Maintenance (CM1) 27 

Delta 28 

303(d) Listed Water Bodies–Relative to Existing Conditions 29 

With respect to the 303(d) listing for chloride in Tom Paine Slough, the monthly average chloride 30 
concentrations for the 16-year period modeled at Old River at Tracy Road would generally be 31 
similar compared to Existing Conditions, and thus, would not be further degraded on a long-term 32 
basis (Appendix 8G, Figure Cl-2). With respect to Suisun Marsh, the monthly average chloride 33 
concentrations for the 16-year period modeled would increase compared to Existing Conditions in 34 
some months during October through May at the Sacramento River at Collinsville (Appendix 8G, 35 
Figure Cl-3), Mallard Island (Appendix 8G, Figure Cl-1), and increase substantially at Montezuma 36 
Slough at Beldon’s Landing (i.e., up to a tripling of concentration in December through February) 37 
(Appendix 8G, Figure Cl-4).  However, modeling of Alternative 3 assumed no operation of the 38 
Montezuma Slough Salinity Control Gates, but the project description assumes continued operation 39 
of the Salinity Control Gates, consistent with assumptions included in the No Action Alternative.  A 40 
sensitivity analysis modeling run conducted for Alternative 4 with the gates operational consistent 41 
with the No Action Alternative resulted in substantially lower EC levels than indicated in the original 42 
Alternative 4 modeling results for Suisun Marsh, but EC levels were still somewhat higher than EC 43 
levels under Existing Conditions for several locations and months.  Although chloride was not 44 
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specifically modeled in these sensitivity analyses, it is expected that chloride concentrations would 1 
be nearly proportional to EC levels in Suisun Marsh.  Another modeling run with the gates 2 
operational and restoration areas removed resulted in EC levels nearly equivalent to Existing 3 
Conditions, indicating that design and siting of restoration areas has notable bearing on EC levels at 4 
different locations within Suisun Marsh (see Appendix 8H Attachment 1 for more information on 5 
these sensitivity analyses).  These analyses also indicate that increases in salinity are related 6 
primarily to the hydrodynamic effects of CM4, not operational components of CM1. Based on the 7 
sensitivity analyses, optimizing the design and siting of restoration areas may limit the magnitude of 8 
long-term chloride increases in the Marsh.  However, the chloride concentration increases at certain 9 
locations could be substantial, depending on siting and design of restoration areas.  Thus, these 10 
increased chloride levels in Suisun Marsh are considered to contribute to additional, measureable 11 
long-term degradation that potentially would adversely affect the necessary actions to reduce 12 
chloride loading for any TMDL that is developed. 13 

 14 

Municipal Beneficial Uses–Relative to No Action Alternative 15 

303(d) Listed Water Bodies–Relative to No Action Alternative 16 

With respect to the 303(d) listing for chloride, Alternative 3 would generally result in similar 17 
changes to those discussed for the comparison to Existing Conditions. Monthly average chloride 18 
concentrations at Tom Paine Slough would not be further degraded on a long-term basis (Appendix 19 
8G, Figure Cl-2). Monthly average chloride concentrations at source water channel locations for the 20 
Suisun Marsh (Appendix 8G, Figures Cl-1, Cl-3 and Cl-4) would increase substantially in some 21 
months during October through May compared to the No Action Alternative conditions but 22 
sensitivity analyses suggest that operation of the Salinity Control Gates and restoration area siting 23 
and design considerations could reduce these increases. However, the chloride concentration 24 
increases at certain locations could be substantial, depending on siting and design of restoration 25 
areas.  Thus, these increased chloride levels in Suisun Marsh are considered to contribute to, 26 
additional, measureable long-term degradation would occur in Suisun Marsh that potentially would 27 
adversely affect the necessary actions to reduce chloride loading for any TMDL that is developed. 28 

Impact WQ-9: Effects on Dissolved Oxygen Resulting from Facilities Operations and 29 
Maintenance (CM1) 30 

NEPA Effects: Effects of CM1 on DO under Alternative 3 are the same as those discussed for 31 
Alternative 1A and are considered to not be adverse. 32 

CEQA Conclusion: Effects of CM1 on DO under Alternative 3would be similar to those discussed for 33 
Alternative 1A, and are summarized here, then compared to the CEQA thresholds of significance 34 
(defined in Section 8.3.2) for the purpose of making the CEQA impact determination for this 35 
constituent. For additional details on the effects assessment findings that support this CEQA impact 36 
determination, see the effects assessment discussion under Alternative 1A. 37 

Reservoir storage reductions that would occur under Alternative 3, relative to Existing Conditions, 38 
would not be expected to result in a substantial adverse change in DO levels in the reservoirs, 39 
because oxygen sources (surface water aeration, aerated inflows, vertical mixing) would remain.  40 
Similarly, river flow rate reductions that would occur would not be expected to result in a 41 
substantial adverse change in DO levels in the rivers upstream of the Delta, given that mean monthly 42 
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flows would remain within the ranges historically seen under Existing Conditions and the affected 1 
river are large and turbulent. Any reduced DO saturation level that may be caused by increased 2 
water temperature would not be expected to cause DO levels to be outside of the range seen 3 
historically. Finally, amounts of oxygen demanding substances and salinity would not be expected to 4 
change sufficiently to affect DO levels. 5 

It is expected there would be no substantial change in Delta DO levels in response to a shift in the 6 
Delta source water percentages under this alternative or substantial degradation of these water 7 
bodies, with regard to DO. DO levels would be affected by nutrient loading, which the state has 8 
begun to aggressively regulate the discharges of, and this loading would not be expected to lower DO 9 
levels relative to Existing Conditions based on historical DO levels. Further, the anticipated changes 10 
in salinity would have relatively minor effects on DO levels, and tidal exchange, which contribute to 11 
the reaeration of Delta waters would not be expected to change substantially. 12 

There is not expected to be substantial, if even measurable, changes in DO levels in the SWP/CVP 13 
Export Service Areas waters under Alternative 3, relative to Existing Conditions, because the 14 
biochemical oxygen demand of the exported water would not be expected to substantially differ 15 
from that under Existing Conditions (due to ever increasing water quality regulations), canal 16 
turbulence and exposure of the water to the atmosphere and the algal communities that exist within 17 
the canals would establish an equilibrium for DO levels within the canals. The same would occur in 18 
downstream reservoirs. 19 

Therefore, this alternative is not expected to cause additional exceedance of applicable water quality 20 
objectives by frequency, magnitude, and geographic extent that would result in significant impacts 21 
on any beneficial uses within affected water bodies. Because no substantial changes in DO levels are 22 
expected, long-term water quality degradation would not be expected to occur, and, thus, beneficial 23 
uses would not be adversely affected. Various Delta waterways are 303(d)-listed for low DO, but 24 
because no substantial decreases in DO levels would be expected, greater degradation and DO-25 
related impairment of these areas would not be expected. This impact would be less than significant. 26 
No mitigation is required. 27 

Impact WQ-11: Effects on Electrical Conductivity Concentrations Resulting from Facilities 28 
Operations and Maintenance (CM1) 29 

Delta 30 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 31 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 32 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 33 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 34 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 35 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 36 
information. 37 

Relative to Existing Conditions, modeling indicates that Alternative 3 would result in an increase in 38 
the number of days when Bay-Delta WQCP compliance locations would exceed EC objectives or be 39 
out of compliance with the EC objectives at the Sacramento River at Emmaton and San Joaquin River 40 
at Jersey Point (fish and wildlife objective) in the western Delta and San Joaquin River at San 41 
Andreas Landing in the interior Delta (Appendix 8H, Table EC-3).  42 
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The percent of days the Emmaton EC objective would be exceeded for the entire period modeled 1 
(1976–1991) would increase from 6% under Existing Conditions to 30% under Alternative 3, and 2 
the days out of compliance with the EC objective would increase from 11% under Existing 3 
Conditions to 44% under Alternative 3.  4 

The percent of days the San Andreas Landing EC objective would be exceeded would increase from 5 
1% under Existing Conditions to 4% under Alternative 3. Further, the percent of days out of 6 
compliance with the EC objective would increase from 1% under Existing Conditions to 6% under 7 
Alternative 3. Sensitivity analyses were performed for Alternative 4 scenario H3, and indicated that 8 
many similar exceedances were modeling artifacts, and the small number of remaining exceedances 9 
were small in magnitude, lasted only a few days, and could be addressed with real time operations 10 
of the SWP and CVP (see Section 8.3.1.1 for a description of real time operations of the SWP and 11 
CVP).  Due to similarities in the nature of the exceedances between alternatives, the findings from 12 
these analyses can be extended to this alternative as well. 13 

At Jersey Point, relative to the fish and wildlife objective, the percent of days of EC objective 14 
exceedance and days out of compliance would increase from 0% under Existing Conditions to 3% 15 
under Alternative 3, which represents a very small increase for this objective.   Further discussion of 16 
EC increases relative to this objective can be found in Appendix 8H Attachment 2.  17 

Average EC levels at the western and southern Delta compliance locations, except at Emmaton in the 18 
western Delta, would decrease from 1–28% for the entire period modeled and 2–30% during the 19 
drought period modeled (1987–1991) (Appendix 8H, Table EC-14). At Emmaton, average EC would 20 
increase by 14% for the entire period modeled and 12% for the drought period modeled. At the two 21 
interior Delta locations, there would be increases in average EC: the S. Fork Mokelumne River at 22 
Terminous average EC would increase 4% for the entire period modeled and 3% during the drought 23 
period modeled; and San Joaquin River at San Andreas Landing average EC would increase 12% for 24 
the entire period modeled and 13% during the drought period modeled. On average, EC would 25 
increase at Emmaton during December and March through September. Average EC would increase 26 
at San Andreas Landing during all months except November. Average EC in the S. Fork Mokelumne 27 
River at Terminous would increase during all months. Average EC at Jersey Point during the months 28 
of April–May, when the fish and wildlife objective applies in all but critical water year types, would 29 
increase from 14–17% for the entire period modeled (Appendix 8H, Table EC-14; further discussion 30 
of EC increases relative to this objective can be found in Appendix 8H Attachment 2). Of the Clean 31 
Water Act section 303(d) listed sections of the Delta–western, northwestern, and southern–the 32 
western portion of the Delta at Emmaton would have an increased frequency of exceedance of EC 33 
objectives (Appendix 8H, Table EC-3) and increased average EC. Thus, Alternative 3 could contribute 34 
to additional impairment and adversely affect beneficial uses for section 303(d) listed Delta 35 
waterways, relative to Existing Conditions. These EC changes are similar to that described for 36 
Alternative 1A. The comparison to Existing Conditions reflects changes in EC due to both Alternative 37 
3 operations (including north Delta intake capacity of 6,000 cfs and numerous other operational 38 
components of Scenario A) and climate change/sea level rise. 39 

Relative to the No Action Alternative, the percent of days exceeding EC objectives and percent of 40 
days out of compliance would increase at: Sacramento River at Emmaton, San Joaquin River at 41 
Jersey Point, San Andreas Landing, and Prisoners Point; and Old River near Middle River; and Old 42 
River at Tracy Bridge (Appendix 8H, Table EC-3). The increase in percent of days exceeding the EC 43 
objective would be 3% or less and the increase in percent of days out of compliance would be 5% or 44 
less, with the exception of Emmaton, which would have a 16% increase in days exceeding the EC 45 
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objective and a 19% increase in days out of compliance. Regarding exceedances at Old River at 1 
Middle River and at Tracy Bridge, as noted in Section 8.1.3.7, SWP and CVP operations have 2 
relatively little influence on salinity levels at these locations, and the elevated salinity in south Delta 3 
channels is affected substantially by local salt contributions discharged into the San Joaquin River 4 
downstream of Vernalis.  Thus, the modeling has limited ability to estimate salinity accurately in this 5 
region.  Average EC would increase at some compliance locations for the entire period modeled: 6 
Sacramento River at Emmaton (13%), San Joaquin River at Jersey Point (2%), S. Fork Mokelumne 7 
River at Terminous (4%),San Joaquin River at San Andreas Landing (18%), and San Joaquin River at 8 
Prisoners Point (9%) (Appendix 8H, Table EC-14). For the drought period modeled, the locations 9 
with an average EC increase, relative to the No Action Alternative, would be: Sacramento River at 10 
Emmaton (1%), S. Fork Mokelumne River at Terminous (4%), San Joaquin River at San Andreas 11 
Landing (13%), San Joaquin River at Brandt Bridge (1%), Old River at Tracy Bridge (1%), and San 12 
Joaquin River at Prisoners Point (5%) (Appendix 8H, Table EC-14). The western and southern Delta 13 
are CWA section 303(d) listed for elevated EC and the increased incidence of exceedance of EC 14 
objectives and EC degradation that could occur in the western Delta could make beneficial use 15 
impairment measurably worse. Since there would be very little change in EC levels in the southern 16 
Delta and there is not expected to be an increase in frequency of exceedances of objectives, this 17 
alternative is not expected to make beneficial use impairment measurably worse in the southern 18 
Delta.  These EC changes are similar to that described for Alternative 1A. The comparison to the No 19 
Action Alternative reflects changes in EC due only to Alternative 3 operations (including north Delta 20 
intake capacity of 6,000 cfs and numerous other operational components of Scenario A). 21 

For Suisun Marsh, October–May is the period when Bay-Delta WQCP EC objectives for protection of 22 
fish and wildlife apply. Long-term average EC would increase under Alternative 3, relative to 23 
Existing Conditions, during the months of March through May by 0.3–0.9 mS/cm in the Sacramento 24 
River at Collinsville (Appendix 8H, Table EC-21). Long-term average EC would decrease relative to 25 
Existing Conditions in Montezuma Slough at National Steel during October–May (Appendix 8H, 26 
Table EC-22). The most substantial increase would occur near Beldon Landing, with long-term 27 
average EC levels increasing by 1.8–6.1 mS/cm, depending on the month, which would be a doubling 28 
or tripling of long-term average EC relative to Existing Conditions (Appendix 8H, Table EC-23). 29 
Sunrise Duck Club and Volanti Slough also would have long-term average EC increases during all 30 
months of 1.7–4.0 mS/cm (Appendix 8H, Tables EC-24 and EC-25). Modeling of this alternative 31 
assumed no operation of the Montezuma Slough Salinity Control Gates, but the project description 32 
assumes continued operation of the Salinity Control Gates, consistent with assumptions included in 33 
the No Action Alternative.  A sensitivity analysis modeling run conducted for Alternative 4 scenario 34 
H3 with the gates operational consistent with the No Action Alternative resulted in substantially 35 
lower EC levels than indicated in the original Alternative 4 modeling results, but EC levels were still 36 
somewhat higher than EC levels under Existing Conditions and the No Action Alternative for several 37 
locations and months.  Another modeling run with the gates operational and restoration areas 38 
removed resulted in EC levels nearly equivalent to Existing Conditions and the No Action 39 
Alternative, indicating that design and siting of restoration areas has notable bearing on EC levels at 40 
different locations within Suisun Marsh (see Appendix 8H Attachment 1 for more information on 41 
these sensitivity analyses).  These analyses also indicate that increases are related primarily to the 42 
hydrodynamic effects of CM4, not operational components of CM1. Based on the sensitivity analyses, 43 
optimizing the design and siting of restoration areas may limit the magnitude of long-term EC 44 
increases to be on the order of  1 mS/cm or less. Due to similarities in the nature of the EC increases 45 
between alternatives, the findings from these analyses can be extended to this alternative as well. 46 
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The degree to which the long-term average EC increases in Suisun Marsh would cause exceedance of 1 
Bay-Delta WQCP objectives is unknown, because these objectives are expressed as a monthly 2 
average of daily high tide EC, which does not have to be met if it can be demonstrated “equivalent or 3 
better protection will be provided at the location” (State Water Resources Control Board 2006:14). 4 
The long-term average EC increase may, or may not, contribute to adverse effects on beneficial uses, 5 
depending on how and when wetlands are flooded, soil leaching cycles, and how agricultural use of 6 
water is managed, and future actions taken with respect to the marsh. However, the EC increases at 7 
certain locations could be substantial, depending on siting and design of restoration areas,  and it is 8 
uncertain the degree to which current management plans for the Suisun Marsh would be able to 9 
address these substantially higher EC levels and protect beneficial uses. Thus, these increased EC 10 
levels in Suisun Marsh are considered to have a potentially adverse effect on marsh beneficial uses. 11 
Long-term average EC increases in Suisun Marsh under Alternative 3 relative to the No Action 12 
Alternative would be similar to the increases relative to Existing Conditions. Suisun Marsh is section 13 
303(d) listed as impaired due to elevated EC, and the potential increases in long-term average EC 14 
concentrations could contribute to additional impairment. These EC changes are similar to that 15 
described for Alternative 1A. 16 

NEPA Effects: In summary, the increased frequency of exceedance of EC objectives and increased 17 
long-term and drought period average EC levels that would occur at western Delta compliance 18 
locations under Alternative 3, relative to the No Action Alternative, would contribute to adverse 19 
effects on the agricultural beneficial uses. The increased long-term period average EC levels between 20 
Jersey Point and Prisoners Point could contribute to adverse effects on fish and wildlife beneficial 21 
uses (specifically, indirect adverse effects on striped bass spawning), though there is a high degree 22 
of uncertainty associated with this impact. The western and southern Delta are CWA section 303(d) 23 
listed as impaired due to elevated EC, and the increase in incidence of exceedance of EC objectives 24 
and increases in long-term average and drought period average EC in the western portion of the 25 
Delta have the potential to contribute to additional beneficial use impairment. The increases in long-26 
term average EC levels that could occur in Suisun Marsh would further degrade existing EC levels 27 
and could contribute to adverse effects on the fish and wildlife beneficial uses. Suisun Marsh is 28 
section 303(d) listed as impaired due to elevated EC, and the potential increases in long-term 29 
average EC levels could contribute to additional beneficial use impairment. The effects on EC in the 30 
western Delta, San Joaquin River at Prisoners Point, and in Suisun Marsh constitute an adverse effect 31 
on water quality. Mitigation Measure WQ-11 would be available to reduce these effects 32 
(implementation of this measure along with a separate, non-environmental commitment as set forth 33 
in EIR/EIS Appendix 3B, Environmental Commitments, relating to the potential EC-related changes 34 
would reduce these effects). 35 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 36 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 37 
purpose of making the CEQA impact determination for this constituent. For additional details on the 38 
effects assessment findings that support this CEQA impact determination, see the effects assessment 39 
discussion that immediately precedes this conclusion. 40 

River flow rate and reservoir storage reductions that would occur under Alternative 3, relative to 41 
Existing Conditions, would not be expected to result in a substantial adverse change in EC levels in 42 
the reservoirs and rivers upstream of the Delta, given that: changes in the quality of watershed 43 
runoff and reservoir inflows would not be expected to occur in the future; the state’s aggressive 44 
regulation of point-source discharge effects on Delta salinity-elevating parameters and the expected 45 
further regulation as salt management plans are developed; the salt-related TMDLs adopted and 46 
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being developed for the San Joaquin River; and the expected improvement in lower San Joaquin 1 
River average EC levels commensurate with the lower EC of the irrigation water deliveries from the 2 
Delta. 3 

Relative to Existing Conditions, Alternative 3 would not result in any substantial increases in long-4 
term average EC levels in the SWP/CVP Export Service Areas. There would be no exceedance of the 5 
EC objective at the Jones and Banks pumping plants. Average EC levels for the entire period modeled 6 
would decrease at both plants and, thus, this alternative would not contribute to additional 7 
beneficial use impairment related to elevated EC in the SWP/CVP Export Service Areas waters. 8 
Rather, this alternative would improve long-term EC levels in the SWP/CVP Export Service Areas, 9 
relative to Existing Conditions. 10 

In the Plan Area, Alternative 3 would result in an increase in the frequency with which Bay-Delta 11 
WQCP EC objectives for agricultural beneficial use protection are exceeded in the Sacramento River 12 
at Emmaton (24%; western Delta) for the entire period modeled (1976–1991). Further, average EC 13 
levels at Emmaton would increase by 14% for the entire period modeled and 12% during the 14 
drought period modeled. Average EC levels at San Andreas Landing would increase by 12% for the 15 
entire period modeled and 13% during the drought period modeled. . In addition, there would be an 16 
increase in the average EC of 14–17% at Jersey Point (for the entire period modeled) during the 17 
months of April–May, when the fish and wildlife objective applies. Because EC is not 18 
bioaccumulative, the increases in long-term average EC levels would not directly cause 19 
bioaccumulative problems in aquatic life or humans. The interior Delta is not Clean Water Act 20 
section 303(d) listed for elevated EC; however, the western Delta is. The increases in long-term and 21 
drought period average EC levels and increased frequency of exceedance of EC objectives that would 22 
occur in the Sacramento River at Emmaton would potentially contribute to adverse effects on the 23 
agricultural beneficial uses in the western Delta. The increased long-term period average EC levels 24 
between Jersey Point and Prisoners Point could contribute to adverse effects on fish and wildlife 25 
beneficial uses (specifically, indirect adverse effects on striped bass spawning), though there is a 26 
high degree of uncertainty associated with this impact. This impact is considered to be significant. 27 

Further, relative to Existing Conditions, Alternative 3 could result in substantial increases in long-28 
term average EC during the months of October through May in Suisun Marsh. The increases in long-29 
term average EC levels that would occur in Suisun Marsh could further degrade existing EC levels 30 
and thus contribute additionally to adverse effects on the fish and wildlife beneficial uses. Because 31 
EC is not bioaccumulative, the increases in long-term average EC levels would not directly cause 32 
bioaccumulative problems in wildlife. Suisun Marsh is Clean Water Act section 303(d) listed for 33 
elevated EC and the increases in long-term average EC that would occur in the marsh could make 34 
beneficial use impairment measurably worse. This impact is considered to be significant. 35 

Implementation of Mitigation Measure WQ-11 along with a separate, non-environmental 36 
commitment relating to the potential increased costs associated with EC-related changes would 37 
reduce these effects. While mitigation measures to reduce these water quality effects in affected 38 
water bodies to less than significant levels are not available, implementation of Mitigation Measure 39 
WQ-11 is recommended to attempt to reduce the effect that increased EC concentrations may have 40 
on Delta beneficial uses. However, because the effectiveness of this mitigation measure to result in 41 
feasible measures for reducing water quality effects is uncertain, this impact is considered to remain 42 
significant and unavoidable. Please see Mitigation Measure WQ-11 under Impact WQ-11 in the 43 
discussion of Alternative 1A. 44 
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In addition to and to supplement Mitigation Measure WQ-11, the BDCP proponents have 1 
incorporated into the BDCP, as set forth in EIR/EIS Appendix 3B, Environmental Commitments, a 2 
separate, non-environmental commitment to address the potential increased water treatment costs 3 
that could result from EC concentration effects on municipal, industrial and agricultural water 4 
purveyor operations. Potential options for making use of this financial commitment include funding 5 
or providing other assistance towards acquiring alternative water supplies or towards modifying 6 
existing operations when EC concentrations at a particular location reduce opportunities to operate 7 
existing water supply diversion facilities. Please refer to Appendix 3B, Environmental Commitments, 8 
for the full list of potential actions that could be taken pursuant to this commitment in order to 9 
reduce the water quality treatment costs associated with water quality effects relating to chloride, 10 
electrical conductivity, and bromide. 11 

Impact WQ-13: Effects on Mercury Concentrations Resulting from Facilities Operations and 12 
Maintenance (CM1) 13 

Delta 14 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 15 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 16 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 17 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 18 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 19 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 20 
information. 21 

The water quality impacts of waterborne concentrations of mercury and methylmercury and fish 22 
tissue mercury concentrations were evaluated for 9 Delta locations. The analysis of percentage 23 
change in assimilative capacity of waterborne total mercury of Alternative 3relative to the 25 ng/L 24 
ecological risk benchmark as compared to Existing Conditions showed the greatest decrease to be 25 
0.7% for Franks Tract, Old River at Rock Slough, and Contra Costa Pumping Plant, and 0.8% for the 26 
Mokelumne River (South Fork) at Staten Island and Franks Tract relative to the No Action 27 
Alternative (Figures 8-53 and 8-54).These changes are not expected to result in adverse effects to 28 
beneficial uses. Similarly, changes in methylmercury concentration are expected to be very small. 29 
The greatest annual average methylmercury concentration for drought conditions was 0.167 ng/L 30 
for the San Joaquin River at Buckley Cove which was slightly higher than Existing Conditions (0.161 31 
ng/L), and the same as the No Action Alternative (Appendix 8I, Table I-6) (Appendix 8I, Figure I-32 
3).All modeled input concentrations exceeded the methylmercury TMDL guidance objective of 0.06 33 
ng/L, therefore percentage change in assimilative capacity was not evaluated for methylmercury. 34 

Fish tissue showed small increases in exceedance quotients based on long-term annual average 35 
concentrations for mercury at the Delta locations. There was a 6% increase at the Mokelumne River 36 
(South Fork) at Staten Island, the San Joaquin River at Buckley Cove, Franks Tract, and Old River at 37 
Rock Slough relative to Existing Conditions, and a 8% increase at the Mokelumne River (South Fork) 38 
at Staten Island relative to the No Action Alternative (Figure 8-55a,b, Appendix 8I, Table I-10b). All 39 
water export locations except Contra Costa Pumping Plant #1 showed improved bass tissue mercury 40 
estimates (Figure 8-55a,b, Appendix 8I, Table I-10a,b).  Because these increases are relatively small, 41 
and it is not evident that substantive increases are expected at numerous locations throughout the 42 
Delta, these changes are expected to be within the uncertainty inherent in the modeling approach, 43 
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and would likely not be measurable in the environment.  See Appendix 8I for a discussion of the 1 
uncertainty associated with the fish tissue estimates.    2 

Impact WQ-25: Effects on Selenium Concentrations Resulting from Facilities Operations and 3 
Maintenance (CM1) 4 

Delta 5 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 6 
and CM4) would affect Delta hydrodynamics. To the extent that restoration actions alter 7 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 8 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 9 
CM2–CM21 not attributable to hydrodynamics, such as additional loading of a constituent to the 10 
Delta, are discussed within the impact header for CM2–CM21. See Section 8.3.1.3 for more 11 
information. 12 

Selenium concentrations and threshold comparisons for each of the 11 modeled Delta assessment 13 
locations under Alternative 3, relative to Existing Conditions and the No Action Alternative, are 14 
presented in Appendix 8M, Selenium, Table M-9a for water, Tables M-13 and M-23 for most biota 15 
(whole-body fish [excluding sturgeon], bird eggs [invertebrate diet], bird eggs [fish diet], and fish 16 
fillets) throughout the Delta, and Tables M-30 through M-32 for sturgeon at the two western Delta 17 
locations. Figures 8-59a and 8-60a present graphical distributions of predicted selenium 18 
concentration changes (shown as changes in available assimilative capacity based on 1.3 µg/L) in 19 
water at each modeled assessment location for all years. Appendix 8M, Figure M-21 provides more 20 
detail in the form of monthly patterns of selenium concentrations in water during the modeling 21 
period.  22 

Alternative 3 would result in small changes in average selenium concentrations in water at all 23 
modeled Delta assessment locations relative to Existing Conditions and the No Action Alternative 24 
(Appendix 8M, Selenium, Table M-9a). Long-term average concentrations at some interior and 25 
western Delta locations would increase by 0.01 µg/L for the entire period modeled (1976–1991). 26 
These small increases in selenium concentrations in water would result in small reductions (1% or 27 
less) in available assimilative capacity for selenium, relative to the 1.3 µg/L USEPA draft water 28 
quality criterion  (Figures 8-59a and 8-60a). The long-term average selenium concentrations in 29 
water for Alternative 3 (range 0.09–0.38 µg/L) would be similar to those for Existing Conditions 30 
(range 0.09–0.41 µg/L) and the No Action Alternative (range 0.09–0.38 µg/L), and all would be 31 
below the USEPA draft water quality criterion  of 1.3 µg/L (Appendix 8M, Table M-9a). 32 

Relative to Existing Conditions and the No Action Alternative, Alternative 3 would result in very 33 
small changes (less than 1%) in estimated selenium concentrations in most biota (whole-body fish, 34 
bird eggs [invertebrate diet], bird eggs [fish diet], and fish fillets) throughout the Delta, with little 35 
difference among locations (Figures 8-61a through 8-64b; Appendix 8M, Selenium, Table M-23 ). 36 
Level of Concern Exceedance Quotients (i.e., modeled tissue divided by Level of Concern 37 
benchmarks) for selenium concentrations in those biota for all years and for drought years are less 38 
than 1.0 (indicating low probability of adverse effects). Similarly, Advisory Tissue Level Exceedance 39 
Quotients for selenium concentrations in fish fillets for all years and drought years also are less than 40 
1.0. Estimated selenium concentrations in sturgeon for the San Joaquin River at Antioch are 41 
predicted to increase by about 7 percent relative to Existing Conditions and to the No Action 42 
Alternative in all years (from about 4.7 to 5.0 mg/kg dry weight [dw]), and those for sturgeon in the 43 
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Sacramento River at Mallard Island are predicted to increase by about 4 percent in all years (from 1 
about 4.4 to 4.6 mg/kg dw) (Appendix 8M, Tables M-30 and M-31). Selenium concentrations in 2 
sturgeon during drought years are expected to increase by only 2 or 3 percent at those locations 3 
(Appendix 8M, Tables M-30 and M-31). Detection of small changes in whole-body sturgeon such as 4 
those estimated for the western Delta would require very large sample sizes because of the inherent 5 
variability in fish tissue selenium concentrations. Low Toxicity Threshold Exceedance Quotients for 6 
selenium concentrations in sturgeon in the western Delta would exceed 1.0 (indicating a higher 7 
probability for adverse effects) for drought years at both locations (as they do for Existing 8 
Conditions and the No Action Alternative; Figure 8-65); however, for the entire period modeled, the 9 
quotient would not be exceeded at either location (Appendix 8M, Table M-32). 10 

The disparity between larger estimated changes for sturgeon and smaller changes for other biota is 11 
attributable largely to differences in modeling approaches, as described in Appendix 8M, Selenium. 12 
The model for most biota was calibrated to encompass the varying concentration-dependent uptake 13 
from waterborne selenium concentrations (expressed as the Kd, which is the ratio of selenium 14 
concentrations in particulates [as the lowest level of the food chain] relative to the waterborne 15 
concentration) that was exhibited in data for largemouth bass in 2000, 2005, and 2007 at various 16 
locations across the Delta. In contrast, the modeling for sturgeon could not be similarly calibrated at 17 
the two western Delta locations and used literature-derived uptake factors and trophic transfer 18 
factors for the estuary from Presser and Luoma (2013). As noted in the appendix, there was a 19 
significant negative log-log relationship of Kd to waterborne selenium concentration that reflected 20 
the greater bioaccumulation rates for bass at low waterborne selenium than at higher 21 
concentrations. (There was no difference in bass selenium concentrations in the Sacramento River 22 
at Rio Vista in comparison to the San Joaquin River at Vernalis in 2000, 2005, and 2007 [Foe 2010], 23 
despite a nearly 10-fold difference in waterborne selenium.) Thus, there is more confidence in the 24 
site-specific modeling based on the Delta-wide model that was calibrated for bass data than in the 25 
estimates for sturgeon based on “fixed” Kds for all years and for drought years without regard to 26 
waterborne selenium concentration at the two locations in different time periods.  27 

Increased water residence times could increase the bioaccumulation of selenium in biota, thereby 28 
potentially increasing fish tissue and bird egg concentrations of selenium (see residence time 29 
discussion in Appendix 8M, Selenium, and Presser and Luoma [2010b]). Thus, residence time was 30 
assessed for its relevance to selenium bioaccumulation.  Table 60a (presented originally in Section 31 
8.3.1.7 in the Microcystis subsection) shows the time for neutrally buoyant particles to move through 32 
the Delta (surrogate for flow and residence time). Although an increase in residence time 33 
throughout the Delta is expected under the No Action Alternative, relative to Existing Conditions 34 
(because of climate change and sea level rise), the change is fairly small in most areas of the Delta. 35 
Thus, the changes in residence times between Alternative 3 and the No Action Alternative are very 36 
similar to the changes in residence times between Alternative 3 and the Existing Conditions.  37 

Relative to Existing Conditions and the No Action Alternative, increases in residence times for 38 
Alternative 3 would be greater in the East Delta than in other sub-regions. Relative to Existing 39 
Conditions, annual average residence times for Alternative 3 in the East Delta are expected to 40 
increase by more than 15 days (Table 60a). Relative to the No Action Alternative, annual average 41 
residence times for Alternative 3 in the East Delta are expected to increase by less than 9 days. 42 
Increases in residence times for other sub-regions would be smaller, especially as compared to 43 
Existing Conditions and the No Action Alternative (which are longer than those modeled for the 44 
South Delta).  As mentioned above, these results incorporate hydrodynamic effects of both CM1 and 45 
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CM2 and CM4, and the effects of CM1 cannot be distinguished from the effects of CM2 and CM4.  1 
However, it is expected that CM2 and CM4 are substantial drivers of the increased residence time.   2 

Presser and Luoma (2010b) summarized and discussed selenium uptake in the Bay-Delta (including 3 
hydrologic conditions [e.g., Delta outflow and residence time for water], Kds [the ratio of selenium 4 
concentrations in particulates, as the lowest level of the food chain, relative to the water-borne 5 
concentration], and associated tissue concentrations [especially in clams and their consumers, such 6 
as sturgeon]). When the Delta Outflow Index (daily average flow per month) decreased by five-fold 7 
(73,732 cubic feet per second [cfs] in June 1998 to 12, 251 cfs in October 1998), residence time 8 
doubled (from 11 to 22 days) and the calculated mean Kd also doubled (from 3,198 to 6,501). 9 
However, when daily average Delta outflow in November 1999 was only 6,951 cfs (i.e., about one-10 
half that in October 1998) and residence time was 70 days, the calculated mean Kd (7,614) did not 11 
increase proportionally. 12 

Models are not available to quantitatively estimate the level of changes in selenium bioaccumulation 13 
as related to residence time, but the effects of residence time are incorporated in the 14 
bioaccumulation modeling for selenium that was based on higher Kd values for drought years in 15 
comparison to wet, normal, or all years; see Appendix 8M, Selenium. If increases in fish tissue or bird 16 
egg selenium were to occur, the increases would likely be of concern only where fish tissues or bird 17 
eggs are already elevated in selenium to near or above thresholds of concern. That is, where biota 18 
concentrations are currently low and not approaching thresholds of concern (which, as discussed 19 
above, is the case throughout the Delta, except for sturgeon in the western Delta), changes in 20 
residence time alone would not be expected to cause them to then approach or exceed thresholds of 21 
concern. In consideration of this factor, although the Delta as a whole is a CWA Section 303(d)-listed 22 
water body for selenium, and although monitoring data of fish tissue or bird eggs in the Delta are 23 
sparse, the most likely area in which biota tissues would be at levels high enough that additional 24 
bioaccumulation due to increased residence time from restoration areas would be a concern is the 25 
western Delta and Suisun Bay for sturgeon, as discussed above.  As shown in Table 60a, the overall 26 
increase in residence time estimated in the western Delta is 6 days relative to Existing Conditions, 27 
and 4 days relative to the No Action Alternative.  Given the available information, these increases are 28 
small enough that they are not expected to substantially affect selenium bioaccumulation in the 29 
western Delta.  Because CM2 and CM4 are expected to be substantial drivers of the increased 30 
residence times, further discussion is included in Impact WQ-26 below, 31 

In summary, relative to Existing Conditions and the No Action Alternative, Alternative 3 would 32 
result in essentially no change in selenium concentrations throughout the Delta for most biota (less 33 
than 1%), although increases in selenium concentrations are predicted for sturgeon in the western 34 
Delta. Concentrations of selenium in sturgeon would exceed only the lower benchmark, indicating a 35 
low potential for effects. The modeling of bioaccumulation for sturgeon is less calibrated to site-36 
specific conditions than that for other biota, which was calibrated on a robust dataset for modeling 37 
of bioaccumulation in largemouth bass as a representative species for the Delta. Overall, Alternative 38 
3 would not be expected to substantially increase the frequency with which applicable benchmarks 39 
would be exceeded in the Delta (there being only a small increase for sturgeon relative to the low 40 
benchmark and no exceedance of the high benchmark) or substantially degrade the quality of water 41 
in the Delta, with regard to selenium. 42 



 Water Quality 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

8-181 
2015 

ICF 00139.14 

 

SWP/CVP Export Service Areas 1 

Alternative 3 would result in small (0.04 µg/L) decreases in long-term average selenium 2 
concentrations in water at the Banks and Jones pumping plants, relative to Existing Conditions and 3 
the No Action Alternative, for the entire period modeled (Appendix 8M,Selenium,Table M-9a). These 4 
decreases in long-term average selenium concentrations in water would result in increases in 5 
available assimilative capacity for selenium at these pumping plants of 4%, relative to the 1.3 µg/L 6 
USEPA draft water quality criterion (Figures 8-59a and 8-60a). Furthermore, the modeled selenium 7 
concentrations in water for Alternative 3 (range 0.17–0.24 µg/L) would be below the USEPA draft 8 
water quality criterion of 1.3 µg/L (Appendix 8M, Table M-9a). 9 

Relative to Existing Conditions and the No Action Alternative, Alternative 3 would result in very 10 
small changes (less than 1%) in estimated selenium concentrations in biota (whole-body fish, bird 11 
eggs [invertebrate diet], and fish fillets) (Figures 8-61a through 8-64b; Appendix 8M, Selenium, 12 
Table M-23) at Banks and Jones pumping plants. Concentrations in biota would not exceed any 13 
selenium benchmarks for Alternative 3 (Figures 8-61a through 8-64b). 14 

 15 

NEPA Effects: Based on the discussion above, the effects on selenium (both as waterborne and as 16 
bioaccumulated in biota) from Alternative 3 are not considered to be adverse. 17 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 18 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 19 
purpose of making the CEQA impact determination for selenium. For additional details on the effects 20 
assessment findings that support this CEQA impact determination, see the effects assessment 21 
discussion that immediately precedes this conclusion. 22 

There are no substantial point sources of selenium in watersheds upstream of the Delta, and no 23 
substantial nonpoint sources of selenium in the watersheds of the Sacramento River and the eastern 24 
tributaries. Nonpoint sources in the San Joaquin Valley that contribute selenium to the Delta will be 25 
controlled through a TMDL developed by the Central Valley Water Board (2001) for the lower San 26 
Joaquin River, established limits for the Grassland Bypass Project, and Basin Plan objectives (Central 27 
Valley Water Board [2010d] and State Water Board [2010b, 2010c]) that are expected to result in 28 
decreasing discharges of selenium from the San Joaquin River to the Delta. Consequently, any 29 
modified reservoir operations and subsequent changes in river flows under Alternative 3, relative to 30 
Existing Conditions, are expected to cause negligible changes in selenium concentrations in water. 31 
Any negligible changes in selenium concentrations that may occur in the water bodies of the affected 32 
environment located upstream of the Delta would not be of frequency, magnitude, and geographic 33 
extent that would adversely affect any beneficial uses or substantially degrade the quality of these 34 
water bodies as related to selenium. 35 

Relative to Existing Conditions, modeling estimates indicate that Alternative 3 would result in 36 
essentially no change in selenium concentrations in water or most biota throughout the Delta, with 37 
no exceedances of benchmarks for biological effects. The Low Toxicity Threshold Exceedance 38 
Quotient for selenium concentrations in sturgeon for all years in the San Joaquin River at Antioch 39 
would increase slightly, from 0.94 for Existing Conditions to 1.0 for Alternative 3. Concentrations of 40 
selenium in sturgeon would exceed only the lower benchmark during the drought period modeled, 41 
indicating a low potential for effects. Overall, Alternative 3 would not be expected to substantially 42 
increase the frequency with which applicable benchmarks would be exceeded in the Delta (there 43 
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being only a small exceedance for sturgeon relative to the low benchmark for sturgeon during the 1 
drought period and no exceedance of the high benchmark) or substantially degrade the quality of 2 
water in the Delta, with regard to selenium. 3 

Assessment of effects of selenium in the SWP/CVP Export Service Areas is based on effects on 4 
selenium concentrations at the Banks and Jones pumping plants. Relative to Existing Conditions, 5 
Alternative 3 would cause no increase in the frequency with which applicable benchmarks would be 6 
exceeded and would slightly improve the quality of water in selenium concentrations at the Banks 7 
and Jones pumping plants. 8 

Based on the above, selenium concentrations that would occur in water under Alternative 3 would 9 
not cause additional exceedances of applicable state or federal numeric or narrative water quality 10 
objectives/criteria, or other relevant water quality effects thresholds identified for this assessment 11 
(Table 8-54), by frequency, magnitude, and geographic extent that would result in adverse effects to 12 
one or more beneficial uses within affected water bodies. In comparison to Existing Conditions, 13 
water quality conditions under this alternative would not increase levels of selenium by frequency, 14 
magnitude, and geographic extent such that the affected environment would be expected to have 15 
measurably higher body burdens of selenium in aquatic organisms, thereby substantially increasing 16 
the health risks to wildlife (including fish) or humans consuming those organisms. Water quality 17 
conditions under this alternative with respect to selenium would not cause long-term degradation of 18 
water quality in the affected environment, and therefore would not result in use of available 19 
assimilative capacity such that exceedances of water quality objectives/criteria would be likely and 20 
would result in substantially increased risk for adverse effects to one or more beneficial uses. This 21 
alternative would not further degrade water quality by measurable levels, on a long-term basis, for 22 
selenium and, thus, cause the CWA Section 303(d)-listed impairment of beneficial use to be made 23 
discernibly worse. This impact is considered to be less than significant. No mitigation is required. 24 

Impact WQ-26: Effects on Selenium Concentrations Resulting from Implementation ofCM2–25 
CM21 26 

NEPA Effects: Effects of CM2–CM21 on selenium under Alternative 3 are the same as those 27 
discussed for Alternative 1A and are considered not to be adverse. 28 

CEQA Conclusion: CM2–CM21 proposed under Alternative 3 would be similar to those proposed 29 
under Alternative 1A. As such, effects on selenium resulting from the implementation of CM2–CM21 30 
would be similar to that previously discussed for Alternative 1A. This impact is considered to be less 31 
than significant. No mitigation is required. 32 

  33 

Impact WQ-32.  Effects on Microcystis Bloom Formation Resulting from Facilities Operations 34 
and Maintenance (CM1) 35 

Effects of facilities and operations (CM1) on Microcystis abundance, and thus microcystins 36 
concentrations, in water bodies of the affected environment under Alternative 3 would be very 37 
similar (i.e., nearly the same) to those discussed for Alternative 1A.  This is because factors that 38 
affect Microcystis abundance in waters upstream of the Delta, in the Delta, and in the SWP/CVP 39 
Export Services Areas under Alternative 1A would similarly change under Alternative 3, relative to 40 
Existing Conditions and the No Action Alternative.  For the Delta in particular, there are differences 41 
in the direction and magnitude of water residence time changes during the Microcystis bloom period 42 
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among the six Delta sub-regions under Alternative 3 compared to Alternative 1A, relative to Existing 1 
Conditions and No Action Alternative.  However, under Alternative 3, relative to Existing Conditions 2 
and No Action Alternative, water residence times during the Microcystis bloom period in various 3 
Delta sub-regions are expected to increase to a degree that could, similar to Alternative 1A, lead to 4 
an increase in the frequency, magnitude, and geographic extent of Microcystis blooms throughout 5 
the Delta.   6 

Similar to Alternative 1A, elevated ambient water temperatures relative to Existing Conditions 7 
would occur in the Delta under Alternative 3, which could lead to earlier occurrences of Microcystis 8 
blooms in the Delta, and increase the overall duration and magnitude of blooms.  However, the 9 
degradation of water quality from Microcystis blooms due to the expected increases in Delta water 10 
temperatures is driven entirely by climate change, not effects of CM1.  While Microcystis blooms 11 
have not occurred in the Export Service Areas, conditions in the Export Service Areas under 12 
Alternative 3 may become more conducive to Microcystis bloom formation, relative to Existing 13 
Conditions, because water temperatures will increase in the Export Service Areas due to the 14 
expected increase in ambient air temperatures resulting from climate change.  15 

NEPA Effects: Effects of water facilities and operations (CM1) on Microcystis in water bodies of the 16 
affected environment under Alternative 3 would be very similar to (i.e., nearly the same) to those 17 
discussed for Alternative 1A.  In summary, Alternative 3 operations and maintenance, relative to the 18 
No Action Alternative, would result in long-term increases in hydraulic residence time of various 19 
Delta sub-regions during the summer and fall Microcystis bloom period.  During this period, the 20 
increased residence time could result in a concurrent increase in the frequency, magnitude, and 21 
geographic extent of Microcystis blooms, and thus microcystin levels, in affected areas of the Delta.  22 
As a result, Alternative 3 operation and maintenance activities would cause further degradation to 23 
water quality with respect to Microcystis in the Delta.  Under Alternative 3, relative to No Action 24 
Alternative, water exported to the SWP/CVP Export Service Area will be a mixture of Microcystis-25 
affected source water from the south Delta intakes and unaffected source water from the 26 
Sacramento River, diverted at the north Delta intakes.  It cannot be determined whether operations 27 
and maintenance under Alternative 3 will result in increased or decreased levels of Microcystis and 28 
microcystins in the mixture of source waters exported from Banks and Jones pumping plants.  29 
Mitigation Measure WQ-32a and WQ-32b are available to reduce the effects of degraded water 30 
quality in the Delta.  Although there is considerable uncertainty regarding this impact, the effects on 31 
Microcystis from implementing CM1 is determined to be adverse. 32 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 33 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 34 
purpose of making the CEQA impact determination for this constituent. For additional details on the 35 
effects assessment findings that support this CEQA impact determination, see the effects assessment 36 
discussion that immediately precedes this conclusion. 37 

Under Alternative 3, additional impacts from Microcystis in the reservoirs and watersheds upstream 38 
of the Delta are not expected, relative to Existing Conditions.  Operations and maintenance occurring 39 
under Alternative 3 is not expected to change nutrient levels in upstream reservoirs or 40 
hydrodynamic conditions in upstream rivers and streams such that conditions would be more 41 
conductive to Microcystis production. 42 

Relative to Existing Conditions, water temperatures and hydraulic residence times in the Delta are 43 
expected to increase under Alternative 3, resulting in an increase in the frequency, magnitude and 44 
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geographic extent of Microcystis blooms in the Delta.  However, the degradation of water quality 1 
from Microcystis blooms due to the expected increases in Delta water temperatures is driven 2 
entirely by climate change, not effects of CM1.  Increases in Delta residence times are expected 3 
throughout the Delta during the summer and fall bloom period, due in small part to climate change 4 
and sea level rise, but due more proportionately to CM1 and the hydrodynamic impacts of 5 
restoration included in CM2 and CM4.   The precise change in local residence times and Microcystis 6 
production expected within any Delta sub-region is unknown because conditions will vary across 7 
the complex networks of intertwining channels, shallow back water areas, and submerged islands 8 
that compose the Delta.  Nonetheless, Delta residence times are, in general, expected to increase due 9 
to Alternative 3.  Consequently, it is possible that increases in the frequency, magnitude, and 10 
geographic extent of Microcystis blooms in the Delta will occur due to the operations and 11 
maintenance of Alternative 3 and the hydrodynamic impacts of restoration (CM2 and CM4). 12 

The assessment of effects of Microcystis on SWP/CVP Export Service Areas is based on the 13 
assessment of changes in Microcystis levels in export source waters, as well as the effects of 14 
temperature and residence time changes within the Export Service Areas on Microcystis production.  15 
Under Alternative 3, relative to Existing Conditions, the potential for Microcystis to occur in the 16 
Export Service Area is expected to increase due to increasing water temperature, but this impact is 17 
driven entirely by climate change and not Alternative 3.  Water exported from the Delta to the 18 
Export Service Area is expected to be a mixture of Microcystis-affected source water from the south 19 
Delta intakes and unaffected source water from the Sacramento River.  Because of this, it cannot be 20 
determined whether operations and maintenance under Alternative 3, relative to existing 21 
conditions, will result in increased or decreased levels of Microcystis and microcystins in the mixture 22 
of source waters exported from Banks and Jones pumping plants.   23 

Based on the above, this alternative would not be expected to cause additional exceedance of 24 
applicable water quality objectives/criteria by frequency, magnitude, and geographic extent that 25 
would cause significant impacts on any beneficial uses of waters in the affected environment. 26 
Microcystis and microcystins are not 303(d) listed within the affected environment and thus any 27 
increases that could occur in some areas would not make any existing Microcystis impairment 28 
measurably worse because no such impairments currently exist. Because Microcystis and 29 
microcystins are not bioaccumulative, increases that could occur in some areas would not 30 
bioaccumulate to greater levels in aquatic organisms that would, in turn, pose substantial health 31 
risks to fish, wildlife, or humans.  However, because it is possible that increases in the frequency, 32 
magnitude, and geographic extent of Microcystis blooms in the Delta will occur due to the operations 33 
and maintenance of Alternative 3 and the hydrodynamic impacts of restoration (CM2 and CM4), 34 
long-term water quality degradation may occur and, thus, significant impacts on beneficial uses 35 
could occur. Although there is considerable uncertainty regarding this impact, the effects on 36 
Microcystis from implementing CM1 is determined to be significant. 37 

Implementation of Mitigation Measure WQ-32a and WQ-32b may reduce degradation of Delta water 38 
quality due to Microcystis.  However, because the effectiveness of these mitigation measures to 39 
result in feasible measures for reducing water quality effects is uncertain, this impact is considered 40 
to remain significant and unavoidable. 41 

Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 42 
Microcystis Blooms 43 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A. 44 
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Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 1 
Water Residence Time 2 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A. 3 

Impact WQ-33.  Effects on Microcystis Bloom Formation Resulting from Other Conservation 4 
Measures (CM2–CM21). 5 

The effects of CM2–CM21 on Microcystis under Alternative 3 are the same as those discussed for 6 
Alternative 1A.  In summary, potential environmental effects related to CM2 and CM4 could result in 7 
an increase in the frequency, magnitude, and geographic extent of Microcystis blooms in the Delta, 8 
relative to Existing Conditions and the No Action Alternative, as a result of increased residence times 9 
for Delta waters from implementing CM2 and CM4 restoration areas.  Because the hydrodynamic 10 
effects associated with implementing CM2 and CM4 were incorporated into the modeling used to 11 
assess CM1, a detailed assessment of the effects of implementing CM2 and CM4 on Microcystis 12 
blooms in the Delta via their effects on Delta water residence time is provided under CM1 (above). 13 
The effects of CM2 and CM4 on Microcystis may be reduced by implementation of Mitigation 14 
Measures WQ-32A and WQ-32b.  The effectiveness of these mitigation measures to result in feasible 15 
measures for reducing water quality effects is uncertain.  Conservation Measures 3 (CM3) and CM5-16 
CM21 would not result in an increase in the frequency, magnitude, and geographic extent of 17 
Microcystis blooms in the Delta.   18 

NEPA Effects: Effects of CM2–CM21on Microcystis under Alternative 3 are the same as those 19 
discussed for Alternative 1A and are considered to be adverse. 20 

CEQA Conclusion: Based on the above, this alternative would not be expected to cause additional 21 
exceedance of applicable water quality objectives/criteria by frequency, magnitude, and geographic 22 
extent that would cause significant impacts on any beneficial uses of waters in the affected 23 
environment. Microcystis and microcystins are not 303(d) listed within the affected environment 24 
and thus any increases that could occur in some areas would not make any existing Microcystis 25 
impairment measurably worse because no such impairments currently exist. Because Microcystis 26 
and microcystins are not bioaccumulative, increases that could occur in some areas would not 27 
bioaccumulate to greater levels in aquatic organisms that would, in turn, pose substantial health 28 
risks to fish, wildlife, or humans. Because restoration actions implemented under CM2 and CM4 will 29 
increase residence time throughout the Delta and create local areas of warmer water during the 30 
bloom season, it is possible that increases in the frequency, magnitude, and geographic extent of 31 
Microcystis blooms, and thus long-term water quality degradation and significant impacts on 32 
beneficial uses, could occur. Although there is considerable uncertainty regarding this impact, the 33 
effects on Microcystis from implementing CM2–CM21 are determined to be significant. 34 

Impact WQ-34: Effects on San Francisco Bay Water Quality Resulting from Facilities 35 
Operations and Maintenance (CM1) and Implementation of CM2–CM21 36 

The effects analysis presented in the preceding impacts (Impact WQ-1 through WQ-33) concluded 37 
that Alternative 3 would have a less than significant impact/no adverse effect on the following 38 
constituents in the Delta: 39 

 Boron 40 

 Dissolved Oxygen 41 
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 Pathogens 1 

 Pesticides 2 

 Trace Metals 3 

 Turbidity and TSS 4 

Elevated concentrations of boron are of concern in drinking and agricultural water supplies.  5 
However, waters in the San Francisco Bay are not designated to support municipal water supply 6 
(MUN) and agricultural supply (AGR) beneficial uses. Changes in Delta dissolved oxygen, pathogens, 7 
pesticides, and turbidity and TSS are not anticipated to be of a frequency, magnitude and geographic 8 
extent that would adversely affect any beneficial uses or substantially degrade the quality of the 9 
Delta. Thus, changes in boron, dissolved oxygen, pathogens, pesticides, and turbidity and TSS in 10 
Delta outflow are not anticipated to be of a frequency, magnitude and geographic extent that would 11 
adversely affect any beneficial uses or substantially degrade the quality of the of San Francisco Bay. 12 

The effects of Alternative 3 on bromide, chloride, and DOC, in the Delta were determined to be 13 
significant/adverse. Increases in bromide, chloride, and DOC concentrations are of concern in 14 
drinking water supplies; however, as described previously, the San Francisco Bay does not have a 15 
designated MUN use. Thus, changes in bromide, chloride, and DOC in Delta outflow would not 16 
adversely effect any beneficial uses of San Francisco Bay.   17 

Elevated EC, as assessed for this alternative, is of concern for its effects on the agricultural beneficial 18 
use (AGR) and fish and wildlife beneficial uses. As discussed above, San Francisco Bay does not have 19 
an AGR beneficial use designation. Further, as discussed for the No Action Alternative, changes in 20 
Delta salinity would not contribute to measurable changes in Bay salinity, as the change in Delta 21 
outflow, which would be the primary driver of salinity changes, would two to three orders of 22 
magnitude lower than (and thus minimal compared to) the Bay’s tidal flow.  23 

Also, as discussed for the No Action Alternative, adverse changes in Microcystis levels that could 24 
occur in the Delta would not cause adverse Microcystis blooms in San Francisco Bay, because 25 
Microcystis are intolerant of the Bay’s high salinity and, thus not have not been detected 26 
downstream of Suisun Bay. 27 

While effects of Alternative 3 on the nutrients ammonia, nitrate, and phosphorus were determined 28 
to be less than significant/not adverse, these constituents are addressed further below because the 29 
response of the seaward bays to changed nutrient concentrations/loading may differ from the 30 
response of the Delta. Selenium and mercury are discussed further, because they are 31 
bioaccumulative constituents where changes in load due to both changes in Delta concentrations 32 
and exports are of concern. 33 

Nutrients: Ammonia, Nitrate, and Phosphorus 34 

Total nitrogen loads in Delta outflow to Suisun and San Pablo Bays under Alternative 3 would be 35 
dominated almost entirely by nitrate, because planned upgrades to the SRWTP will result in >95% 36 
removal of ammonia in its effluent. Total nitrogen loads to Suisun and San Pablo Bays would 37 
decrease by 33%, relative to Existing Conditions, and decrease by 9%, relative to the No Action 38 
Alternative (Appendix 8O, Table O-1).  The change in nitrogen loading to Suisun and San Pablo Bays 39 
under Alternative 3 would not adversely impact primary productivity in these embayments because 40 
light limitation and grazing current limit algal production in these embayments.  To the extent that 41 
algal growth increases in relation to a change in ammonia concentration, this would have net 42 
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positive benefits, because current algal levels in these embayments are low.  Nutrient levels and 1 
ratios are not considered a direct driver of Microcystis and cyanobacteria levels in the North Bay.   2 

The phosphorus load exported from the Delta to Suisun and San Pablo Bays for Alternative 3 is 3 
estimated to decrease by 1%, relative to Existing Conditions and by 6% relative to the No Action 4 
Alternative (Appendix 8O, Table O-1) ). The only postulated effect of changes in phosphorus loads to 5 
Suisun and San Pablo Bays is related to the influence of nutrient stoichiometry on primary 6 
productivity.  However, there is uncertainty regarding the impact of nutrient ratios on 7 
phytoplankton community composition and abundance. Any effect on phytoplankton community 8 
composition would likely be small compared to the effects of grazing from introduced clams and 9 
zooplankton in the estuary (Senn and Novick 2014; Kimmerer and Thompson 2014).  Therefore, the 10 
projected change in total nitrogen and phosphorus loading that would occur in Delta outflow to San 11 
Francisco Bay is not expected to result in degradation of water quality with regard to nutrients that 12 
would result in adverse effects to beneficial uses. 13 

Mercury 14 

The estimated long-term average mercury and methylmercury loads in Delta exports are shown in 15 
Appendix 8O, Table O-2. Loads of mercury and methylmercury from the Delta to San Francisco Bay 16 
are estimated to change relatively little due to changes in source water fractions and net Delta 17 
outflow that would occur under Alternative 3. Mercury load to the Bay, relative to Existing 18 
Conditions, is estimated to decrease by 2 kg/yr (1%), relative to Existing Conditions, and to decrease 19 
by 5 kg/yr (2%), relative to the No Action Alternative. Methylmercury load is estimated to decrease 20 
by 0.04 kg/yr (1%), relative to Existing Conditions, and by 0.13 kg/yr (4%) relative to the No Action 21 
Alternative. The estimated total mercury load to the Bay is 258 kg/yr, which would be less than the 22 
San Francisco Bay mercury TMDL WLA for the Delta of 330 kg/yr. The estimated changes in 23 
mercury and methylmercury loads would be within the overall uncertainty associated with the 24 
estimates of long-term average net Delta outflow and the long-term average mercury and 25 
methylmercury concentrations in Delta source waters. The estimated changes in mercury load 26 
under the alternative would also be substantially less than the considerable differences among 27 
estimates in the current mercury load to San Francisco Bay (SFBRWQCB 2006; David et al. 2009).  28 
Similar uncertainty is expected in the existing methylmercury load in net Delta exports, for which 29 
the best available current load estimate is based on approximately one year of monitoring data (Foe 30 
et al. 2008).   31 

Given that the estimated incremental increases of  mercury and methylmercury loading to San 32 
Francisco Bay would fall within the uncertainty of current mercury and methylmercury load 33 
estimates, the estimated changes in mercury and methylmerucy loads in Delta exports to San 34 
Francisco Bay due to Alternative 3 are not expected to result in adverse effects to beneficial uses or 35 
substantially degrade the water quality with regard to mercury, or make the existing CWA Section 36 
303(d) impairment measurably worse. 37 

Selenium 38 

Changes in source water fraction and net Delta outflow under Alternative 3, relative to Existing 39 
Conditions, are projected to cause the total selenium load to the North Bay to increase by 1%, 40 
relative to Existing Conditions, and decrease by 2%, relative to the No Action Alternative (Appendix 41 
8O, Table O-3). Changes in long-term average selenium concentrations of the North Bay are assumed 42 
to be proportional to changes in North Bay selenium loads.  Under Alternative 3, the long-term 43 
average total selenium concentration of the North Bay is estimated to be 0.13µg/L and the dissolved 44 
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selenium concentration is estimated to be 0.11 µg/L, which would be the same as Existing 1 
Conditions and the No Action Alternative (Appendix 8O, Table O-3). The dissolved selenium 2 
concentration would be below the target of 0.202 µg/L developed by Presser or Luoma (2013) to 3 
coincide with a white sturgeon whole-body fish tissue selenium concentration not greater than 8 4 
mg/kg in the North Bay.  The incremental increase in dissolved selenium concentrations in the 5 
North Bay, relative to Existing Conditions, would be negligible (0.00 µg/L) under this alternative.  6 
Thus, the estimated changes in selenium loads in Delta exports to San Francisco Bay due to 7 
Alternative 3 are not expected to result in adverse effects to beneficial uses or substantially degrade 8 
the water quality with regard to selenium, or make the existing CWA Section 303(d) impairment 9 
measurably worse. 10 

NEPA Effects:  Based on the discussion above, Alternative 3, relative to the No Action Alternative, 11 
would not cause further degradation to water quality with respect to boron, bromide, chloride, 12 
dissolved oxygen, DOC, EC, mercury, pathogens, pesticides, selenium, nutrients (ammonia, nitrate, 13 
phosphorus), trace metals, or turbidity and TSS in the San Francisco Bay.  Further, changes in these 14 
constituent concentrations in Delta outflow would not be expected to cause changes in Bay 15 
concentrations of frequency, magnitude, and geographic extent that would adversely affect any 16 
beneficial uses. In summary, based on the discussion above, effects on the San Francisco Bay from 17 
implementation of CM1–CM21 are considered to be not adverse. 18 

CEQA Conclusion:  Based on the above, Alternative 3 would not be expected to cause long-term 19 
degradation of water quality in San Francisco Bay resulting in sufficient use of available assimilative 20 
capacity such that occasionally exceeding water quality objectives/criteria would be likely and 21 
would result in substantially increased risk for adverse effects to one or more beneficial uses.  22 
Further, based on the above, this alternative would not be expected to cause additional exceedance 23 
of applicable water quality objectives/criteria in the San Francisco Bay by frequency, magnitude, 24 
and geographic extent that would cause significant impacts on any beneficial uses of waters in the 25 
affected environment. Any changes in boron, bromide, chloride, and DOC in the San Francisco Bay 26 
would not adversely affect beneficial uses, because the uses most affected by changes in these 27 
parameters, MUN and AGR, are not beneficial uses of the Bay. Further, no substantial changes in 28 
dissolved oxygen, pathogens, pesticides, trace metals or turbidity or TSS are anticipated in the Delta, 29 
relative to Existing Conditions, therefore, no substantial changes these constituents levels in the Bay 30 
are anticipated. Changes in Delta salinity would not contribute to measurable changes in Bay 31 
salinity, as the change in Delta outflow would two to three orders of magnitude lower than (and thus 32 
minimal compared to) the Bay’s tidal flow. Adverse changes in Microcystis levels that could occur in 33 
the Delta would not cause adverse Microcystis blooms in the Bay, because Microcystis are intolerant 34 
of the Bay’s high salinity and, thus not have not been detected downstream of Suisun Bay. The 33% 35 
decrease in total nitrogen load and 1% decrease in phosphorus load, relative to Existing Conditions, 36 
are expected to have minimal effect on water quality degradation, primary productivity, or 37 
phytoplankton community composition. The estimated reduction in mercury load (2 kg/yr; 1%) and 38 
methylmercury load (0.04 kg/yr; 1%), relative to Existing Conditions, is within the level of 39 
uncertainty in the mass load estimate and not expected to contribute to water quality degradation, 40 
make the CWA section 303(d) mercury impairment measurably worse or cause 41 
mercury/methylmercury  to bioaccumulate to greater levels in aquatic organisms that would, in 42 
turn, pose substantial health risks to fish, wildlife, or humans. The estimated increase in selenium 43 
load would be 1%, but estimated total and dissolved selenium concentrations under this alternative 44 
would be the same as Existing Conditions, and less than the target associated with white sturgeon 45 
whole-body fish tissue levels for the North Bay. Thus, the small increase in selenium load is not 46 
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expected to contribute to water quality degradation, or make the CWA section 303(d) selenium 1 
impairment measurably worse or cause selenium to bioaccumulate to greater levels in aquatic 2 
organisms that would, in turn, pose substantial health risks to fish, wildlife, or humans. This impact 3 
is considered to be less than significant. 4 
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8.3.3.9 Alternative 4—Dual Conveyance with Modified Pipeline/Tunnel 1 

and Intakes 2, 3, and 5 (9,000 cfs; Operational Scenario H) 2 

Alternative 4 would comprise physical/structural components similar to those under Alternative 3 
1A, however, there are notable differences. Alternative 4 would convey up to 9,000 cfs of water from 4 
the north Delta to the south Delta and that Alternative 4 would include an operable barrier at the 5 
head of Old River. Diverted water would be conveyed through pipelines/tunnels from three 6 
screened intakes (i.e., Intakes 2, 3 and 5) located on the east bank of the Sacramento River between 7 
Clarksburg and Courtland. Alternative 4 would include a 245 acre intermediate forebay at Glannvale 8 
Tract. Clifton Court Forebay would be dredged and expanded by approximately 690 acres to the 9 
southeast of the existing forebay. Water supply and conveyance operations would follow the 10 
guidelines described as Scenario H1, H2, H3, or H4, which variously include or exclude 11 
implementation of fall X2 and/or enhanced spring outflow. CM2–CM21 would be implemented 12 
under this alternative, and would be the same as those under Alternative 1A. See Chapter 3, 13 
Description of Alternatives, Section 3.5.9, for additional details on Alternative 4. 14 

Effects of the Alternative on Delta Hydrodynamics 15 

Under the No Action Alternative and Alternatives 1–9, the following two primary factors can 16 
substantially affect water quality within the Delta: 17 

 Within the south, west, and interior Delta, a decrease in the percentage of Sacramento River-18 
sourced water and a concurrent increase in San Joaquin River-sourced water can increase the 19 
concentrations of numerous constituents (e.g., boron, bromide, chloride, electrical conductivity, 20 
nitrate, organic carbon, some pesticides, selenium). This source water replacement is caused by 21 
decreased exports of San Joaquin River water (due to increased Sacramento River water 22 
exports), or effects of climate change on timing of flows in the rivers. Changes in channel flows 23 
also can affect water residence time and many related physical, chemical, and biological 24 
variables. 25 

 Particularly in the west Delta, sea water intrusion as a result of sea level rise or decreased Delta 26 
outflow can increase the concentration of salts (bromide, chloride) and levels of electrical 27 
conductivity. Conversely, increased Delta outflow (e.g., as a result of Fall X2 operations in wet 28 
and above normal water years) will decrease levels of these constituents, particularly in the 29 
west Delta. 30 

Under Alternative 4, over the long term, average annual delta exports are anticipated to range from 31 
an increase of 112 TAF under scenario H1 to a decrease by 730 TAF under scenario H4 relative to 32 
Existing Conditions, and an increase by 815 TAF under scenario H1 to a decrease of 27 TAF under 33 
scenario H4 relative to the No Action Alternative. Since, over the long-term, between 47 (scenario 34 
H1) and 49% (scenario H4) of the exported water will be from the new north Delta intakes, average 35 
monthly diversions at the south Delta intakes would be decreased because of the shift in diversions 36 
to the north Delta intakes (see Chapter 5, Water Supply, for more information).The result of this is 37 
increased San Joaquin River water influence throughout the south, west, and interior Delta, and a 38 
corresponding decrease in Sacramento River water influence. This can be seen, for example, in 39 
Appendix 8D, ALT 4, H3–Old River at Rock Slough for ALL years (1976–1991), which shows 40 
increased San Joaquin River (SJR) percentage and decreased Sacramento River (SAC) percentage 41 
under the alternative, relative to Existing Conditions and the No Action Alternative. 42 
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Under Alternative 4, long-term average annual Delta outflow is anticipated to range from a decrease 1 
of 114 TAF under scenario H1 to an increase 744 TAF under scenario H4 relative to Existing 2 
Conditions, due to both changes in operations (including north Delta intake capacity of 9,000 cfs, 3 
Fall X2, and numerous other operational components of scenarios H1 through H4) and climate 4 
change/sea level rise (see Chapter 5, Water Supply, for more information).Long-term average 5 
annual Delta outflow is anticipated to decrease under Alternative 4 by between 864 (scenario H1) 6 
and 5 TAF (scenario H4) relative to the No Action Alternative, due only to changes in operations. The 7 
result of this is increased sea water intrusion in the west Delta. The increase in sea water intrusion 8 
(represented by an increase in San Francisco Bay (BAY) percentage) can be seen, for example, in 9 
Appendix 8D, ALT 4, H3–Sacramento River at Mallard Island for ALL years (1976–1991). 10 

Impact WQ-1: Effects on Ammonia Concentrations Resulting from Facilities Operations and 11 
Maintenance (CM1) 12 

Upstream of the Delta 13 

Substantial point sources of ammonia-N do not exist upstream of the SRWTP in the Sacramento 14 
River watershed, in the watersheds of the eastern tributaries (Cosumnes, Mokelumne, and Calaveras 15 
Rivers), or upstream of the Delta in the San Joaquin River watershed. Nonpoint sources of ammonia-16 
N within the watersheds are also relatively low, thus resulting in generally low ammonia-N 17 
concentrations in the reservoirs and rivers of the watersheds. Consequently, any modified reservoir 18 
operations and subsequent changes in river flows under Alternative 4 (including the different 19 
operational components of Scenarios H1–H4) would have negligible, if any, effect on ammonia 20 
concentrations in the rivers and reservoirs upstream of the Delta relative to Existing Conditions and 21 
the No Action Alternative. Any negligible increases in ammonia-N concentrations that could occur in 22 
the water bodies of the affected environment located upstream of the Delta would not be of 23 
frequency, magnitude and geographic extent that would adversely affect any beneficial uses or 24 
substantially degrade the quality of these water bodies, with regard to ammonia. 25 

Delta 26 

As summarized in Table 8-40, it is assumed that SRWTP effluent ammonia concentrations would be 27 
substantially lower under Alternative 4 than under Existing Conditions, and would be the same as 28 
would occur under the No Action Alternative. Relative to Existing Conditions, ammonia-N 29 
concentrations downstream of the SRWTP would be substantially lower under Alternative 4 30 
(including the different operational components of Scenarios H1–H4) because it is assumed that 31 
SRWTP upgrades would be in place, and thus that the average monthly effluent ammonia-N 32 
concentration would not exceed 1.5 mg/L-N in April through October or 2.4 mg/L-N in November 33 
through March. Consequently, a substantial decrease in Sacramento River ammonia-N 34 
concentrations is expected to decrease ammonia concentrations for all areas of the Delta that are 35 
influenced by Sacramento River water. Concentrations of ammonia-N at locations not influenced 36 
notably by Sacramento River water will change little relative to Existing Conditions, due to the 37 
similarity in SJR and BAY concentrations and the lack of expected changes in either of these 38 
concentrations. Thus, Alternative 4 would not result in substantial increases in ammonia 39 
concentrations in the Plan Area, relative to Existing Conditions. 40 

Because the SRWTP discharge ammonia concentrations are assumed to be the same under 41 
Alternative 4 as would occur under the No Action Alternative, the primary mechanism that could 42 
potentially increase ammonia concentrations in the Delta under Alternative 4, relative to the No 43 
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Action Alternative, is decreased flows in the Sacramento River, which would lower dilution available 1 
to the SRWTP discharge. This change would be attributable only to operations of Alternative 4, since 2 
the same assumptions regarding water demands, climate change, and sea level rise are included in 3 
both Alternative 1A and the No Action Alternative. 4 

To address this possibility, a simple mixing calculation was performed to assess concentrations of 5 
ammonia downstream of the SRWTP discharge (i.e., downstream of Freeport) under Alternative 4 6 
and the No Action Alternative. Monthly average CALSIM II flows at Freeport and the upstream 7 
ammonia concentration (0.04 mg/L-N; Central Valley Water Board 2010a:5) were used, together 8 
with the SRWTP permitted average dry weather flow (181 mgd) and seasonal ammonia 9 
concentration (1.5 mg/L-N in Apr-Oct, 2.4 mg/L-N in Nov-Mar), to estimate the average change in 10 
ammonia concentrations downstream of the SRWTP. Table 8-67 shows monthly average and long 11 
term annual average predicted concentrations under the two scenarios. 12 

As Table 8-67 shows, average monthly ammonia-N concentrations in the Sacramento River 13 
downstream of Freeport (upon full mixing of the SRWTP discharge with river water) under the four 14 
different operational scenarios of Alternative 4 and under the No Action Alternative are expected to 15 
be similar (Table 8-67). In comparison to the No Action Alternative, minor increases in monthly 16 
average ammonia-N concentrations would occur during February, July through September, and 17 
during November for all operational scenarios (H1 through H4). Under operational scenario H2 and 18 
H4, minor increases in ammonia-N concentrations also would occur in the months of January and 19 
March. In the month of December, average ammonia-N concentrations would increase slightly for 20 
scenario H4. Minor decreases in ammonia-N concentrations are expected for all scenarios (H1 21 
through H4) in May and June, while minor decreases would also occur in October under scenario H1. 22 

A minor increase in the annual average concentration would occur under the different operational 23 
components of scenarios H1 through H4 of Alternative 4, compared to the No Action Alternative. 24 
Moreover, the estimated concentrations downstream of Freeport under Alternative 4 would be 25 
similar to existing source water concentrations for the San Francisco Bay and San Joaquin River. 26 
Consequently, changes in source water fraction anticipated under Alternative 4, relative to the No 27 
Action Alternative, are not expected to substantially increase ammonia concentrations at any Delta 28 
locations. 29 

Any negligible increases in ammonia-N concentrations that could occur at certain locations in the 30 
Delta would not be of frequency, magnitude and geographic extent that would adversely affect any 31 
beneficial uses or substantially degrade the water quality at these locations, with regards to 32 
ammonia. 33 
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Table 8-67. Estimated Ammonia-N (mg-L as N) Concentrations in the Sacramento River Downstream of 1 
the Sacramento Regional Wastewater Treatment Plant for the No Action Alternative and Alternative 4 2 
Operational Scenarios H1, H2, H3, and H4 3 

 

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
Annual 
Average 

No Action 
Alternative  

0.074 0.084 0.069 0.060 0.057 0.060 0.058 0.064 0.067 0.060 0.067 0.064 0.065 

Scenario H1 0.073 0.090 0.068 0.060 0.058 0.060 0.058 0.063 0.062 0.062 0.070 0.076 0.067 

Scenario H2 0.074 0.088 0.069 0.061 0.058 0.061 0.058 0.063 0.062 0.062 0.070 0.065 0.066 

Scenario H3 0.074 0.090 0.069 0.060 0.058 0.060 0.057 0.062 0.066 0.064 0.071 0.075 0.067 

Scenario H4 0.074 0.088 0.070 0.061 0.058 0.061 0.057 0.062 0.066 0.064 0.071 0.065 0.066 

 4 

SWP/CVP Export Service Areas 5 

The assessment of effects on ammonia in the SWP and CVP Export Service Area is based on 6 
assessment of ammonia-N concentrations at Banks and Jones pumping plants. The dominant source 7 
waters influencing the Banks and Jones pumping plants are the Sacramento and San Joaquin Rivers 8 
(see Appendix 8D). As discussed above for the Plan Area, for areas of the Delta that are influenced by 9 
Sacramento River water, including Banks and Jones pumping plants, ammonia-N concentrations are 10 
expected to decrease under Alternative 4, relative to Existing Conditions (in association with less 11 
diversion of water influenced by the SRWTP). This decrease in ammonia-N concentrations for water 12 
exported via the south Delta pumps is not expected to result in an adverse effect on beneficial uses 13 
or substantially degrade water quality of exported water, with regards to ammonia. 14 

Furthermore, as discussed above for the Plan Area, for all areas of the Delta, including Banks and 15 
Jones pumping plants, ammonia-N concentrations are not expected to be substantially different 16 
under the four different operational scenarios of Alternative 4, relative to No Action Alternative. Any 17 
negligible increases in ammonia-N concentrations that could occur at Banks and Jones pumping 18 
plants would not be of frequency, magnitude and geographic extent that would adversely affect any 19 
beneficial uses or substantially degrade the water quality at these locations, with regards to 20 
ammonia. 21 

NEPA Effects: In summary, based on the discussion above, effects on ammonia from implementation 22 
of CM1 are considered to be not adverse. 23 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 24 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 25 
purpose of making the CEQA impact determination for this constituent. For additional details on the 26 
effects assessment findings that support this CEQA impact determination, see the effects assessment 27 
discussion that immediately precedes this conclusion. 28 

Ammonia-N concentrations are generally low in the reservoirs and rivers of the watersheds, owing 29 
to the lack of substantial point and nonpoint sources of ammonia-N upstream of the SRWTP in the 30 
Sacramento River watershed, in the watersheds of the eastern tributaries (Cosumnes, Mokelumne, 31 
and Calaveras Rivers), or upstream of the Delta in the San Joaquin River watershed. Consequently, 32 
any modified reservoir operations and subsequent changes in river flows under Alternative 4, 33 
relative to Existing Conditions, are expected to have negligible, if any, effects on reservoir and river 34 
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ammonia-N concentrations upstream of Freeport in the Sacramento River watershed and upstream 1 
of the Delta in the San Joaquin River watershed. 2 

Ammonia-N concentrations in the Sacramento River downstream of the SRWTP would be 3 
substantially lower under Alternative 4 (regardless of operational scenario), relative to Existing 4 
Conditions, due to upgrades to the SRWTP that are assumed to be in place, and thus, ammonia 5 
concentrations for all areas of the Delta that are influenced by Sacramento River water are expected 6 
to decrease. At locations which are not influenced notably by Sacramento River water, 7 
concentrations are expected to remain relatively unchanged compared to Existing Conditions, due to 8 
the similarity in SJR and BAY concentrations and the lack of expected changes in either of these 9 
concentrations. 10 

The assessment of effects on ammonia in the SWP/CVP Export Service Areas is based on assessment 11 
of ammonia-N concentrations at Banks and Jones pumping plants. As discussed above for the Plan 12 
Area, for areas of the Delta that are influenced by Sacramento River water, including Banks and 13 
Jones pumping plants, ammonia-N concentrations are expected to decrease under Alternative 4, 14 
relative to Existing Conditions. 15 

Based on the above, there would be no substantial, long-term increase in ammonia-N concentrations 16 
in the rivers and reservoirs upstream of the Delta, in the Plan Area, or the waters exported to the 17 
CVP and SWP service areas under Alternative 4 relative to Existing Conditions. As such, this 18 
alternative is not expected to cause additional exceedance of applicable water quality 19 
objectives/criteria by frequency, magnitude, and geographic extent that would cause adverse effects 20 
on any beneficial uses of waters in the affected environment. Because ammonia concentrations are 21 
not expected to increase substantially, no long-term water quality degradation is expected to occur 22 
and, thus, no adverse effects on beneficial uses would occur. Ammonia is not 303(d) listed within the 23 
affected environment and thus any minor increases that could occur in some areas would not make 24 
any existing ammonia-related impairment measurably worse because no such impairments 25 
currently exist. Because ammonia-N is not bioaccumulative, minor increases that could occur in 26 
some areas would not bioaccumulate to greater levels in aquatic organisms that would, in turn, pose 27 
substantial health risks to fish, wildlife, or humans. This impact is considered to be less than 28 
significant. No mitigation is required. 29 

Impact WQ-2: Effects on Ammonia Concentrations Resulting from Implementation ofCM2–30 
CM21 31 

NEPA Effects: Some habitat restoration activities would occur on lands in the Delta formerly used 32 
for irrigated agriculture. Although this may decrease ammonia loading to the Delta from agriculture, 33 
increased biota in those areas as a result of restored habitat may increase ammonia loading 34 
originating from flora and fauna. Ammonia loaded from organisms is expected to be converted 35 
rapidly to nitrate by established microbial communities. Thus, these land use changes would not be 36 
expected to substantially increase ammonia concentrations in the Delta. In general, with the 37 
exception of changes in Delta hydrodynamics resulting from habitat restoration, CM2–CM11 would 38 
not substantially increase ammonia concentrations in the water bodies of the affected environment. 39 
Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 40 
and CM4) would affect Delta hydrodynamics, and thus such effects of these restoration measures 41 
were included in the assessment of CM1 facilities operations and maintenance (see Impact WQ-1). 42 
Additionally, implementation of CM12–CM21 would not be expected to substantially alter ammonia 43 
concentrations in the affected environment. 44 
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The effects of ammonia from implementation of CM2–CM21 are considered to be not adverse. 1 

CEQA Conclusion: There would be no substantial, long-term increase in ammonia-N concentrations 2 
in the rivers and reservoirs upstream of the Delta, in the Plan Area, or the waters exported to the 3 
CVP and SWP service areas due to implementation of CM2–CM21 relative to Existing Conditions. As 4 
such, implementation of these conservations measures would not be expected to cause additional 5 
exceedance of applicable water quality objectives/criteria by frequency, magnitude, and geographic 6 
extent that would cause significant impacts on any beneficial uses of waters in the affected 7 
environment. Because ammonia concentrations would not be expected to increase substantially 8 
from implementation of these conservation measures, no long-term water quality degradation 9 
would be expected to occur and, thus, no significant impact on beneficial uses would occur. 10 
Ammonia is not 303(d) listed within the affected environment and thus any minor increases that 11 
could occur in some areas would not make any existing ammonia-related impairment measurably 12 
worse because no such impairments currently exist. Because ammonia-N is not bioaccumulative, 13 
minor increases that could occur in some areas would not bioaccumulate to greater levels in aquatic 14 
organisms that would, in turn, pose substantial health risks to fish, wildlife, or humans. This impact 15 
is considered less than significant. No mitigation is required. 16 

Impact WQ-3: Effects on Boron Concentrations Resulting from Facilities Operations and 17 
Maintenance (CM1) 18 

Upstream of the Delta 19 

Under Alternative 4 Scenarios H1–H4, there would be no expected change to the sources of boron in 20 
the Sacramento and east-side tributary watersheds, and resultant changes in flows from altered 21 
system-wide operations would have negligible, if any, effects on the concentration of boron in the 22 
rivers and reservoirs of these watersheds. The modeled long-term annual average lower San Joaquin 23 
River flow at Vernalis would decrease by an estimated 6%, relative to Existing Conditions (in 24 
association with the different operational components of Scenarios H1–H4 for Alternative 4, climate 25 
change, and increased water demands) and would remain virtually the same relative to the No 26 
Action Alternative considering only changes due only to the different operational components of 27 
Scenarios H1–H4 under Alternative 4. The reduced flow would result in possible increases in long-28 
term average boron concentrations of up to about 3% relative to the Existing Conditions, which 29 
would be nearly identical under each of the H1–H4 scenarios (Appendix 8F, Table Bo-24). The 30 
increased boron concentrations would not increase the frequency of exceedances of any applicable 31 
objectives or criteria and would not be expected to cause further degradation at measurable levels 32 
in the lower San Joaquin River, and thus would not cause the existing impairment there to be 33 
discernibly worse. Consequently, Alternative 4 would not be expected to cause exceedance of boron 34 
objectives/criteria or substantially degrade water quality with respect to boron, and thus would not 35 
adversely affect any beneficial uses of the Sacramento River, the east-side tributaries, associated 36 
reservoirs upstream of the Delta, or the San Joaquin River. 37 

Delta 38 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 39 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 40 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 41 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 42 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 43 
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the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 1 
information. 2 

The effects relative to Existing Conditions and the No Action Alternative are discussed together 3 
because the direction and magnitude of predicted change are so similar. Relative to Existing 4 
Conditions, the following changes reflect the range of effects that would result from the four 5 
potential outcomes under the Alternative 4 H1–H4 Scenarios. There would be generally similar 6 
increased long-term average boron concentrations for the 16-year period modeled at interior Delta 7 
locations (by as much as 8% at the SF Mokelumne River at Staten Island for all H1–H4 Scenarios, 8 
from 12% for H1 to 15% for H4 at Franks Tract, and from 11% for H1 to 18% for H4 at Old River at 9 
Rock Slough) (Appendix 8F, Tables Bo-12Athrough Bo-12D). The comparisons to Existing 10 
Conditions reflects changes due to the different operational components of Scenarios H1–H4 for 11 
Alternative 4 and climate change/sea level rise. Comparison to the No Action Alternative reflects 12 
changes due only to the different operational components of Scenarios H1–H4 for Alternative 4. 13 

Implementation of tidal habitat restoration under CM4 also may contribute to increased boron 14 
concentrations at western Delta assessment locations (more discussion of this phenomenon is 15 
included in Section 8.3.1.3), and thus would not be anticipated to substantially affect agricultural 16 
diversions which occur primarily at interior Delta locations. The long-term annual average and 17 
monthly average boron concentrations, for either the 16-year period or drought period modeled, 18 
would never exceed the 2,000 µg/L human health advisory objective (i.e., for children) or 500 µg/L 19 
agricultural objective at any of the eleven Delta assessment locations, which represents no change 20 
from the Existing Conditions and No Action Alternative (Appendix 8F, Table Bo-3B). Additionally, 21 
relative to the Existing Conditions, reductions in long-term average assimilative capacity would be 22 
small with respect to the 500 µg/L agricultural objective at interior Delta locations and reductions 23 
would be similar for all of the Alternative 4 H1–H4 Scenarios (i.e., range of maximum monthly 24 
reductions of 12% (H1) to 13% (H4) at Franks Tract and up to 13% (H1) to 18% (H4) at Old River at 25 
Rock Slough (Appendix 8F, Tables Bo-13A through 13D), and the reductions in assimilative capacity 26 
relative to the No Action Alternative also would be comparable. However, because the absolute 27 
boron concentrations would still be well below the lowest 500 µg/L objective for the protection of 28 
the agricultural beneficial use under Alternative 4, the levels of boron degradation would not be of 29 
sufficient magnitude to substantially increase the risk of exceeding objectives or cause adverse 30 
effects to municipal and agricultural water supply beneficial uses, or any other beneficial uses, in the 31 
Delta (Appendix 8F, Figure Bo-3). 32 

SWP/CVP Export Service Areas 33 

Under all of the Alternative 4 H1–H4 Scenarios, long-term average boron concentrations would 34 
decrease at the Banks Pumping Plant (ranging from as much as 21% [H1]) to a9% [H2]) and at Jones 35 
Pumping Plant (ranging from 23% [H4] to 19% [H1]) relative to Existing Conditions, and the 36 
reductions would be similar compared to No Action Alternative (Appendix 8F, Tables Bo-12A 37 
through 12D) as a result of export of a greater proportion of low-boron Sacramento River water. 38 
Commensurate with the decrease in exported boron concentrations, boron concentrations in the 39 
lower San Joaquin River may be reduced and would likely alleviate or lessen any expected increase 40 
in boron concentrations at Vernalis associated with flow reductions (see discussion of Upstream of 41 
the Delta), as well as locations in the Delta receiving a large fraction of San Joaquin River water. 42 
Reduced export boron concentrations also may contribute to reducing the existing 303(d) 43 
impairment in the lower San Joaquin River and associated TMDL actions for reducing boron loading. 44 
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Maintenance of SWP and CVP facilities under Alternative 4 would not be expected to create new 1 
sources of boron or contribute towards a substantial change in existing sources of boron in the 2 
affected environment. Maintenance activities would not be expected to cause any substantial 3 
increases in boron concentrations or degradation with respect to boron such that objectives would 4 
be exceeded more frequently, or any beneficial uses would be adversely affected anywhere in the 5 
affected environment. 6 

NEPA Effects: In summary, relative to the No Action Alternative conditions, Alternative 4 would 7 
result in relatively small increases in long-term average boron concentrations in the Delta and not 8 
appreciably change boron levels in the lower San Joaquin River. However, the predicted changes 9 
would not be expected to cause exceedances of applicable objectives or further measurable water 10 
quality degradation, and thus would not constitute an adverse effect on water quality. 11 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 12 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 13 
purpose of making the CEQA impact determination for this constituent. For additional details on the 14 
effects assessment findings that support this CEQA impact determination, see the effects assessment 15 
discussion that immediately precedes this conclusion. 16 

Boron is not a constituent of concern in the Sacramento River watershed upstream of the Delta, thus 17 
river flow rate and reservoir storage reductions that would occur under the Alternative 4, relative to 18 
Existing Conditions, would not be expected to result in a substantial adverse change in boron levels. 19 
Additionally, relative to Existing Conditions, Alternative 4 would not result in reductions in river 20 
flow rates (i.e., less dilution) or increased boron loading such that there would be any substantial 21 
increases in boron concentration upstream of the Delta in the San Joaquin River watershed. 22 

Small increased boron levels predicted for interior and western Delta locations in response (i.e., up 23 
to 15% increase) to a shift in the Delta source water percentages and tidal habitat restoration under 24 
this alternative would not be expected to cause exceedances of objectives, or substantial 25 
degradation of these water bodies. Alternative 4 maintenance also would not result in any 26 
substantial increases in boron concentrations in the affected environment. Boron concentrations 27 
would be reduced in water exported from the Delta to the CVP/SWP Export Service Areas, thus 28 
reflecting a potential improvement to boron loading in the lower San Joaquin River. 29 

Boron is not a bioaccumulative constituent, thus any increased concentrations under Alternative 30 
4would not result in adverse boron bioaccumulation effects to aquatic life or humans. Relative to 31 
Existing Conditions, Alternative 4 would not result in substantially increased boron concentrations 32 
such that frequency of exceedances of municipal and agricultural water supply objectives would 33 
increase. The levels of boron degradation that may occur under Alternative 4 would not be of 34 
sufficient magnitude to cause substantially increased risk for adverse effects to municipal or 35 
agricultural beneficial uses within the affected environment. Long-term average boron 36 
concentrations would decrease in Delta water exports to the SWP and CVP service area, which may 37 
contribute to reducing the existing 303(d) impairment of agricultural beneficial uses in the lower 38 
San Joaquin River. Based on these findings, this impact is determined to be less than significant. No 39 
mitigation is required. 40 

Impact WQ-4: Effects on Boron Concentrations Resulting from Implementation ofCM2–CM21 41 

NEPA Effects: The implementation of the other conservation measures (i.e., CM2–CM21), of which 42 
most do not involve land disturbance, present no new direct sources of boron to the affected 43 
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environment, including areas Upstream of the Delta, within the Plan Area, and the SWP/CVP Export 1 
Service Area, nor would they affect channel flows or Delta hydrodynamic conditions. As noted 2 
above, the potential effects of implementation of tidal habitat restoration (i.e., CM4) on Delta 3 
hydrodynamic conditions is addressed above in the discussion of Impact WQ-3. The potential 4 
channel flow effects of CM2 for actions in the Yolo Bypass also were accounted for in the CALSIM II 5 
and DSM2 modeling, and thus were addressed in the discussion for Impact WQ-3. Habitat 6 
restoration activities in the Delta (i.e., CM4–CM10), including restored tidal wetlands, floodplain, 7 
and related channel margin and off-channel habitats, while involving increased land and water 8 
interaction within these habitats, would not be anticipated to contribute boron which is primarily 9 
associated with source water inflows to the Delta (i.e., San Joaquin River, agricultural drainage, and 10 
Bay source water). Moreover, some habitat restoration conservation measures (CM4–CM10) would 11 
occur on lands within the Delta currently used for irrigated agriculture, thus replacing agricultural 12 
land uses with restored habitats. The potential reduction in irrigated lands within the Delta may 13 
result in reduced discharges of agricultural field drainage with elevated boron concentrations, 14 
which would be considered an improvement compared to the No Action Alternative. CM3 and CM11 15 
provide the mechanism, guidance, and planning for the land acquisition and thus would not, 16 
themselves, affect boron levels in the Delta. CM12–CM21 involve actions that target reduction in 17 
other stressors at the species level involving actions such as methylmercury reduction management 18 
(CM12), improving DO in the Stockton Deep Water Ship Channel (CM14), and urban stormwater 19 
treatment (CM19). None of the CM12–CM21 actions would contribute to substantially increasing 20 
boron levels in the Delta. Consequently, as they pertain to boron, implementation of CM2–CM21 21 
would not be expected to adversely affect any of the beneficial uses of the affected environment. 22 

The impact on boron of implementing CM2–CM21 is determined to be not adverse. 23 

CEQA Conclusion: Implementation of the CM2–CM21 for Alternative 4 would not present new or 24 
substantially changed sources of boron to the affected environment upstream of the Delta, within 25 
Delta, or in the SWP and CVP service area. As such, the their implementation would not be expected 26 
to substantially increase the frequency with which applicable Basin Plan objectives or other criteria 27 
would be exceeded in water bodies of the affected environment located upstream of the Delta, 28 
within the Delta, or in the SWP and CVP Service Area or substantially degrade the quality of these 29 
water bodies, with regard to boron. Based on these findings, this impact is considered to be less than 30 
significant. No mitigation is required. 31 

Impact WQ-5: Effects on Bromide Concentrations Resulting from Facilities Operations and 32 
Maintenance (CM1) 33 

Upstream of the Delta 34 

Under Alternative 4, regardless of operational scenario (i.e., Scenarios H1–H4),there would be no 35 
expected change to the sources of bromide in the Sacramento and eastside tributary watersheds. 36 
Bromide loading in these watersheds would remain unchanged and resultant changes in flows from 37 
altered system-wide operations under Alternative 4 would have negligible, if any, effects on the 38 
concentration of bromide in the rivers and reservoirs of these watersheds. Consequently, no 39 
individual operational scenario of Alternative 4 would be expected to adversely affect the MUN 40 
beneficial use, or any other beneficial uses, of the Sacramento River, the eastside tributaries, or their 41 
associated reservoirs upstream of the Delta. 42 
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Under the four operational scenarios of Alternative 4, modeling indicates that long-term annual 1 
average flows on the San Joaquin River would decrease by 6% relative to Existing Conditions and 2 
would remain virtually the same relative to the No Action Alternative (Appendix 5A). These similar 3 
decreases in flow, regardless of operational scenario, would result in possible increases in long-term 4 
average bromide concentrations of about 3%, relative to Existing Conditions and less than <1% 5 
relative to the No Action Alternative (Appendix 8E, Bromide, Table 22). The small predicted 6 
increases in lower San Joaquin River bromide levels that could occur under Scenarios H1–H4 of 7 
Alternative 4, relative to existing and No Action Alternative conditions, would not be expected to 8 
adversely affect the MUN beneficial use, or any other beneficial uses, of the lower San Joaquin River. 9 

Delta 10 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 11 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 12 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 13 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 14 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 15 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 16 
information. 17 

Under operational scenarios H1–H4 of Alternative 4, the geographic extent of effects pertaining to 18 
long-term average bromide concentrations in the Delta would be similar to that previously 19 
described for Alternative 1A, although the magnitude of predicted long-term change and relative 20 
frequency of concentration threshold exceedances would be different. Using the mass-balance 21 
modeling approach for bromide (see Section 8.3.1.3), relative to Existing Conditions, Scenario H1–22 
H4 modeled long-term average bromide concentrations would increase at Staten Island, Emmaton, 23 
and Barker Slough, while Scenario H1–H4 modeled long-term average bromide concentrations 24 
would decrease at the other assessment locations (Appendix 8E, Bromide, Table 10). Overall effects 25 
would be greatest at Barker Slough, with the smallest model predicted increases occurring under 26 
Scenario H3, and the largest model predicted increases occurring under Scenario H2.Under Scenario 27 
H3, predicted long-term average bromide concentrations would increase from 51 µg/L to 62 µg/L 28 
(21% relative increase) for the modeled 16-year hydrologic period and would increase from 54 29 
µg/L to 92 µg/L (72% relative increase) for the modeled drought period. Under Scenario H2, 30 
predicted long-term average bromide concentrations would increase from 51 µg/L to 72 µg/L (40% 31 
relative increase) for the modeled 16-year hydrologic period and would increase from 54 µg/L to 32 
106 µg/L (98% relative increase) for the modeled drought period. At Barker Slough, changes in 33 
exceedance frequency would follow a similar pattern, with the greatest increase in exceedance 34 
frequency occurring under Scenario H2.Under Scenario H2, the predicted 50 µg/L exceedance 35 
frequency would increase from 49% under Existing Conditions to 56% under Alternative 4, and 36 
would increase from 55% to 83% during the drought period. Similarly at Barker Slough, the 37 
predicted 100 µg/L exceedance frequency would increase from 0% under Existing Conditions to 38 
20% under Scenario H2, and would increase from 0% to 47% during the drought period. In contrast, 39 
increases in bromide at Staten Island would result in a 50 µg/L bromide threshold exceedance 40 
increase from 47% under Existing Conditions to 76% under Scenario H2(52% to 83% during the 41 
modeled drought period). However, unlike Barker Slough, modeling shows that long-term average 42 
bromide concentration at Staten Island would exceed the 100 µg/L assessment threshold 43 
concentration 1% under Existing Conditions and 3% under all operational scenarios(0% to 2% 44 
during the modeled drought period for all operational scenarios). The highest long-term average 45 
bromide concentrations would occur under Scenario H2, and would be 76 µg/L (83 µg/L for the 46 
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modeled drought period) at Staten Island. Changes in exceedance frequency of the 50 µg/L and 100 1 
µg/L concentration thresholds, as well as relative change in long-term average concentration, at 2 
other assessment locations would be less substantial for all operational scenarios. This comparison 3 
to Existing Conditions reflects changes in bromide due to both Alternative 4 operations (including 4 
north Delta intake capacity of 9,000 cfs and the different operational components of Scenarios H1–5 
H4) and climate change/sea level rise. 6 

Due to the relatively small differences between modeled Existing Conditions and No Action baseline, 7 
changes in long-term average bromide concentrations and changes in exceedance frequencies 8 
relative to the No Action Alternative are generally of similar magnitude to those previously 9 
described for the existing condition comparison (Appendix 8E, Bromide, Table 10). Relative to the 10 
No Action Alternative, modeled long-term average bromide concentration increases would similarly 11 
be greatest at Barker Slough under Scenario H2, where long-term average concentrations are 12 
predicted to increase by 44% (97% for the modeled drought period). However, unlike the Existing 13 
Conditions comparison, under the No Action Alternative long-term average bromide concentrations 14 
at Buckley Cove would increase for all operational scenarios, although the increases would be 15 
relatively small (≤4%). Unlike the comparison to Existing Conditions, this comparison to the No 16 
Action Alternative reflects changes in bromide due only to the different operational components of 17 
Scenarios H1–H4 of Alternative 4. 18 

At Barker Slough, modeled long-term average bromide concentrations for the two baseline 19 
conditions are very similar (Appendix 8E, Bromide, Tables 10 and 11). Such similarity demonstrates 20 
that the modeled Alternative 4 change in bromide is almost entirely due to Alternative 4 operations, 21 
and not climate change/sea level rise, regardless of the specific different operational components of 22 
Scenarios H1–H4. Therefore, operations are the primary driver of effects on bromide at Barker 23 
Slough, regardless of whether and particular operational scenario of Alternative 4 is compared to 24 
Existing Conditions, or compared to the No Action Alternative. 25 

Results of the modeling approach which used relationships between EC and chloride and between 26 
chloride and bromide (see Section 8.3.1.3) differed somewhat from what is presented above for the 27 
mass-balance approach (see Appendix 8E, Table 11).For most locations, the frequency of 28 
exceedance of the 50 µg/L and 100 µg/L were similar. The greatest difference between the methods 29 
was predicted for Barker Slough. Under all of the operational scenarios, the increases in frequency 30 
of exceedance of the 100 µg/L threshold, relative to Existing Conditions and the No Action 31 
Alternative, were not as great using this alternative EC to chloride and chloride to bromide 32 
relationship modeling approach as compared to that presented above from the mass-balance 33 
modeling approach. Model predicted increases under Scenario H2 were still the greatest, and 34 
increases under the other operational scenarios were still substantial. At Barker Slough, the 35 
predicted 100 µg/L exceedance frequency for the 16-year hydrologic period would increase from 36 
1% under Existing Conditions and 2% under the No Action Alternative to as much as 11% under the 37 
Scenario H2.For the modeled drought period, the predicted 100 µg/L exceedance frequency would 38 
increase from 0% under Existing Conditions and the No Action Alternative to as much as 25% under 39 
Scenario H2.Because the mass-balance approach predicts a greater level of impact at Barker Slough, 40 
determination of impacts was based on the mass-balance results. 41 

Although Scenario H2 would result in the greatest relative increase in long-term average bromide 42 
concentrations and greatest relative increase in exceedance frequency at Barker Slough, the 43 
difference between operational scenarios is very small. Regardless of particular Alternative 4 44 
operational scenario, the increase in long-term average bromide concentrations predicted at Barker 45 
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Slough, principally the relative increase in 100 µg/L exceedance frequency, would result in a 1 
substantial change in source water quality for existing drinking water treatment plants drawing 2 
water from the North Bay Aqueduct. As discussed for Alternative 1A, drinking water treatment 3 
plants obtaining water via the North Bay Aqueduct utilize a variety of conventional and enhanced 4 
treatment technologies in order to achieve DBP drinking water criteria. While the implications of 5 
such a modeled change in bromide at Barker Slough are difficult to predict, the substantial modeled 6 
increases could lead to adverse changes in the formation of disinfection byproducts such that 7 
considerable treatment plant upgrades may be necessary in order to achieve equivalent levels of 8 
health protection. Because many of the other modeled locations already frequently exceed the 100 9 
µg/L threshold under Existing Conditions and the No Action Alternative, these locations likely 10 
already require treatment plant technologies to achieve equivalent levels of health protection, and 11 
thus no additional treatment technologies would be triggered by the small increases in the 12 
frequency of exceeding the 100 µg/L threshold. Hence, no further impact on the drinking water 13 
beneficial use would be expected at these locations. 14 

The seasonal intakes at Mallard Slough and City of Antioch are infrequently used due to water 15 
quality constraints related to sea water intrusion. On a long-term average basis, bromide at these 16 
locations is in excess of 3,000 µg/L, but during seasonal periods of high Delta outflow can be <300 17 
µg/L. Based on modeling using the mass-balance approach, use of the seasonal intakes at Mallard 18 
Slough and City of Antioch under Scenarios H1–H4 of Alternative 4 would experience a period 19 
average increase in bromide during the months when these intakes would most likely be utilized. 20 
For those wet and above normal water year types where mass balance modeling would predict 21 
water quality typically suitable for diversion, change would be greatest for Scenario H1 and H3, 22 
where predicted long-term average bromide concentrations would increase from 103 µg/L to 155 23 
µg/L (51% increase) at City of Antioch and would increase from 150 µg/L to 201 µg/L (41% 24 
increase) at Mallard Slough relative to Existing Conditions(Appendix 8E, Bromide, Table 23). Under 25 
Scenarios H2 and H4, predicted increases would also occur, but would be somewhat less, with 26 
approximate 40% increases at the City of Antioch and approximate 34% increases at Mallard 27 
Slough. Increases would be similar for the No Action Alternative comparison, with slightly lower 28 
relative increases at City of Antioch (i.e., 33–44% depending on operational scenario), and slightly 29 
higher relative increases at Mallard Slough (i.e., 36–47% depending on operational scenario). 30 
Modeling results using the EC to chloride and chloride to bromide relationships show increases 31 
during these months, but the relative magnitude of the increases is much lower (Appendix 8E, 32 
Bromide, Table 24).Regardless of the differences in the data between the two modeling approaches, 33 
the decisions surrounding the use of these seasonal intakes is largely driven by acceptable water 34 
quality, and thus have historically been opportunistic. Opportunity to use these intakes would 35 
remain, and the predicted increases in bromide concentrations at the City of Antioch and Mallard 36 
Slough intake would not be expected to adversely affect MUN beneficial uses, or any other beneficial 37 
use, at these locations. 38 

Important to the results presented above is the assumed habitat restoration footprint on both the 39 
temporal and spatial scales incorporated into the modeling.  Modeling sensitivity analyses have 40 
indicated that habitat restoration (which is reflected in the modeling—see Section 8.3.1.3), not 41 
operations covered under CM1, are the driving factor in the modeled bromide increases.  The timing, 42 
location, and specific design of habitat restoration will have effects on Delta hydrodynamics, and any 43 
deviations from modeled habitat restoration and implementation schedule will lead to different 44 
outcomes. Although habitat restoration near Barker Slough is an important factor contributing to 45 
modeled bromide concentrations at the North Bay Aqueduct, BDCP habitat restoration elsewhere in 46 
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the Delta can also have large effects. Because of these uncertainties, and the possibility of adaptive 1 
management changes to BDCP restoration activities, including location, magnitude, and timing of 2 
restoration, the estimates are not predictive of the bromide levels that would actually occur in 3 
Barker Slough or elsewhere in the Delta. 4 

SWP/CVP Export Service Areas 5 

Under the various operational scenarios of Alternative 4, improvement in long-term average 6 
bromide concentrations would occur at the Banks and Jones pumping plants, with the largest 7 
improvement predicted to occur under Scenario H4 and the smallest improvement predicted to 8 
occur under Scenario H1. Under Scenario H4, long-term average bromide concentrations for the 9 
modeled 16-year hydrologic period at Banks and Jones pumping plants would decrease by as much 10 
as 46% relative to Existing Conditions and 38% relative to the No Action Alternative. Relative 11 
change in long-term average bromide concentration under Scenario H4 would be less during 12 
drought conditions (≤36%), but would still represent considerable improvement (Appendix 8E, 13 
Bromide, Table 10). Decreased long-term average bromide concentrations under the other 14 
operational scenarios would also be predicted, but would be slightly less. Under Scenario H1, long-15 
term average bromide concentrations for the modeled 16-year hydrologic period at Banks and Jones 16 
pumping plants would decrease by as much as 37% relative to Existing Conditions and 28% relative 17 
to the No Action Alternative. Relative change in long-term average bromide concentration under 18 
Scenario H1 would be less during drought conditions (≤28%) (Appendix 8E, Bromide, Table 10). As 19 
a result, and regardless of operational scenario, less frequent bromide concentration exceedances of 20 
the 50 µg/L and 100 µg/L assessment thresholds would be predicted and an overall improvement in 21 
Export Service Areas water quality would be experienced respective to bromide. Commensurate 22 
with the decrease in exported bromide, an improvement in lower San Joaquin River bromide would 23 
also be observed since bromide in the lower San Joaquin River is principally related to irrigation 24 
water deliveries from the Delta. While the magnitude of this expected lower San Joaquin River 25 
improvement in bromide is difficult to predict, the relative decrease in overall loading of bromide to 26 
the Export Service Areas would likely alleviate or lessen any expected increase in bromide 27 
concentrations at Vernalis (see discussion of Upstream of the Delta) as well as locations in the Delta 28 
receiving a large fraction of San Joaquin River water, such as much of the south Delta. 29 

The discussion above is based on results of the mass-balance modeling approach. Results of the 30 
modeling approach which used relationships between EC and chloride and between chloride and 31 
bromide (see Section 8.3.1.3) were consistent with the discussion above, and assessment of bromide 32 
using these data results in the same conclusions as are presented above for the mass-balance 33 
approach (see Appendix 8E, Table 11). 34 

Similar to the discussion pertaining to the No Action Alternative, maintenance of SWP and CVP 35 
facilities under Scenarios H1–H4 of Alternative 4 would not be expected to create new sources of 36 
bromide or contribute towards a substantial change in existing sources of bromide in the affected 37 
environment. Maintenance activities would not be expected to cause any substantial change in 38 
bromide such that MUN beneficial uses, or any other beneficial use, would be adversely affected 39 
anywhere in the affected environment. 40 

NEPA Effects: In summary, the operations and maintenance activities under Scenarios H1–H4 of 41 
Alternative 4, relative to the No Action Alternative, would result in small increases (i.e., <1%) in 42 
long-term average bromide concentrations at Vernalis related to relatively small declines in long-43 
term average flow on the San Joaquin River. However, the operations and maintenance activities 44 
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under Scenarios H1–H4 of Alternative 4 would cause substantial degradation to water quality with 1 
respect to bromide at Barker Slough, source of the North Bay Aqueduct. This substantial 2 
degradation would be predicted to occur regardless of operational scenario, but would be greatest 3 
under Scenario H2. Resultant substantial change in long-term average bromide at Barker Slough 4 
could necessitate changes in water treatment plant operations or require treatment plant upgrades 5 
in order to maintain DBP compliance, and thus would constitute an adverse effect on water quality. 6 
Mitigation Measure WQ-5 is available to reduce these effects(implementation of this measure along 7 
with a separate, non-environmental commitment as set forth in EIR/EIS Appendix 3B, 8 
Environmental Commitments, relating to the potential increased treatment costs associated with 9 
bromide-related changes would reduce these effects). 10 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 11 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 12 
purpose of making the CEQA impact determination for this constituent. For additional details on the 13 
effects assessment findings that support this CEQA impact determination, see the effects assessment 14 
discussion that immediately precedes this conclusion. 15 

Under operational Scenarios H1–H4 of Alternative 4there would be no expected change to the 16 
sources of bromide in the Sacramento and eastside tributary watersheds. Bromide loading in these 17 
watersheds would remain unchanged and resultant changes in flows from altered system-wide 18 
operations under any operational scenario of Alternative 4would have negligible, if any, effects on 19 
the concentration of bromide in the rivers and reservoirs of these watersheds. However, south of the 20 
Delta, the San Joaquin River is a substantial source of bromide, primarily due to the use of irrigation 21 
water imported from the southern Delta. Concentrations of bromide at Vernalis are inversely 22 
correlated to net river flow. Under all operational scenarios of Alternative 4, long-term average 23 
flows at Vernalis would decrease only slightly, resulting in less than substantial predicted increases 24 
in long-term average bromide of about 3% relative to Existing Conditions. 25 

Relative to Existing Conditions, all operational scenarios of Alternative 4would result in small 26 
decreases in long-term average bromide concentration at most Delta assessment locations, with 27 
principal exceptions being the North Bay Aqueduct at Barker Slough, Staten Island, and Emmaton on 28 
the Sacramento River. Overall effects would be greatest at Barker Slough, where substantial 29 
increases in long-term average bromide concentrations under all operational scenarios would be 30 
predicted, but would be greatest for Scenario H2. While the predicted increase in long-term average 31 
bromide concentrations at Barker Slough would be greatest for Scenario H2, the relative increases 32 
regardless of particular operational scenario would result in a substantial change in source water 33 
quality to existing drinking water treatment plants drawing water from the North Bay Aqueduct. 34 
These modeled increases in bromide at Barker Slough could lead to adverse changes in the 35 
formation of disinfection byproducts at drinking water treatment plants such that considerable 36 
water treatment plant upgrades could be necessary in order to achieve equivalent levels of drinking 37 
water health protection. 38 

The assessment of effects on bromide in the SWP/CVP Export Service Areas is based on assessment 39 
of changes in bromide concentrations at Banks and Jones pumping plants. Under all of the 40 
operational scenarios of Alternative 4, substantial improvement would occur at the Banks and Jones 41 
pumping plants, where long-term average bromide concentrations are predicted to decrease by as 42 
much as 44% relative to Existing Conditions. As a result, an overall improvement in bromide-related 43 
water quality would be predicted in the SWP/CVP Export Service Areas. 44 
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Based on the above, the operations and maintenance activities under Scenarios H1–H4 of 1 
Alternative 4would not result in any substantial change in long-term average bromide concentration 2 
upstream of the Delta. Furthermore, under all of the operational scenarios of Alternative 4, water 3 
exported from the Delta to the SWP/CVP service area would be substantially improved relative to 4 
bromide. Bromide is not bioaccumulative, therefore change in long-term average bromide 5 
concentrations would not directly cause bioaccumulative problems in aquatic life or humans. 6 
Additionally, bromide is not a constituent related to any 303(d) listings. The operations and 7 
maintenance activities under Scenarios H1–H4 of Alternative 4 would not cause substantial long-8 
term degradation to water quality respective to bromide with the exception of water quality at 9 
Barker Slough, source of the North Bay Aqueduct. At Barker Slough, modeled long-term annual 10 
average concentrations of bromide would increase by as much as 40%, and 98% during the modeled 11 
drought period. For the modeled 16-year hydrologic period the frequency of predicted bromide 12 
concentrations exceeding 100 µg/L would increase from 0% under Existing Conditions to as much 13 
as 20% under Alternative 4, while for the modeled drought period, the frequency would increase 14 
from 0% to as much as 47%. The substantial changes in long-term average bromide predicted for 15 
Barker Slough under all operational scenarios of Alternative 4could necessitate changes in 16 
treatment plant operation or require treatment plant upgrades in order to maintain DBP 17 
compliance. The model predicted change at Barker Slough is substantial and, therefore, would 18 
represent a substantially increased risk for adverse effects on existing MUN beneficial uses should 19 
treatment upgrades not be undertaken. The impact is considered significant. 20 

Implementation of Mitigation Measure WQ-5 along with a separate, non-environmental 21 
commitment relating to the potential increased treatment costs associated with bromide-related 22 
changes would reduce these effects. While mitigation measures to reduce these water quality effects 23 
in affected water bodies to less than significant levels are not available, implementation of 24 
Mitigation Measure WQ-5 is recommended to attempt to reduce the effect that increased bromide 25 
concentrations may have on Delta beneficial uses. However, because the effectiveness of this 26 
mitigation measure to result in feasible measures for reducing water quality effects is uncertain, this 27 
impact is considered to remain significant and unavoidable. 28 

In addition to and to supplement Mitigation Measure WQ-5, the BDCP proponents have incorporated 29 
into the BDCP, as set forth in EIR/EIS Appendix 3B, Environmental Commitments, a separate, non-30 
environmental commitment to address the potential increased water treatment costs that could 31 
result from bromide-related concentration effects on municipal water purveyor operations. 32 
Potential options for making use of this financial commitment include funding or providing other 33 
assistance towards implementation of the North Bay Aqueduct AIP, acquiring alternative water 34 
supplies, or other actions to indirectly reduce the effects of elevated bromide and DOC in existing 35 
water supply diversion facilities. Please refer to Appendix 3B, Environmental Commitments, for the 36 
full list of potential actions that could be taken pursuant to this commitment in order to reduce the 37 
water quality treatment costs associated with water quality effects relating to chloride, electrical 38 
conductivity, and bromide. 39 

Mitigation Measure WQ-5: Avoid, Minimize, or Offset, as Feasible, Adverse Water Quality 40 
Conditions; Site and Design Restoration Sites to Reduce Bromide Increases in Barker 41 
Slough  42 

It remains to be determined whether, or to what degree, the available and existing salinity 43 
response and countermeasure actions of SWP and CVP facilities or municipal water purveyors 44 
would be capable of offsetting the actual level of changes in bromide that may occur from 45 
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implementation of Alternative 4. Therefore, in order to determine the feasibility of reducing the 1 
effects of increased bromide levels, and potential adverse effects on beneficial uses associated 2 
with CM1 operations (and hydrodynamic effects of tidal restoration under CM4), the proposed 3 
mitigation requires a series of phased actions to identify and evaluate existing and possible 4 
feasible actions, followed by development and implementation of the actions, if determined to 5 
be necessary. The development and implementation of any mitigation actions shall be focused 6 
on those incremental effects attributable to implementation of Alternative 4 operations only. 7 
Development of mitigation actions for the incremental bromide effects attributable to climate 8 
change/sea level rise are not required because these changed conditions would occur with or 9 
without implementation of Alternative 4.The goal of specific actions would be to reduce/avoid 10 
additional degradation of Barker Slough water quality conditions with respect to the CALFED 11 
bromide goal. 12 

BDCP proponents shall consider effects of site-specific restoration areas proposed under CM4 13 
on bromide concentrations in Barker Slough.  Design and siting of restoration areas shall 14 
attempt to reduce potential effects to the extent possible without compromising proposed 15 
benefits of the restoration areas.  It is anticipated that these efforts will be able to reduce the 16 
level of projected increase, though it is unknown whether it would be able to completely 17 
eliminate any increases. 18 

Additionally, following commencement of initial operations of CM1, the BDCP proponents will 19 
conduct additional evaluations described herein, and develop additional modeling (as 20 
necessary), to define the extent to which modified operations could reduce or eliminate the 21 
increased bromide concentrations currently modeled to occur under Alternative 4. The 22 
additional evaluations should also consider specifically the changes in Delta hydrodynamic 23 
conditions associated with tidal habitat restoration under CM4 (in particular the potential for 24 
increased bromide concentrations that could result from increased tidal exchange) once the 25 
specific restoration locations are identified and designed. The evaluations will also consider up-26 
to-date estimates of climate change and sea level rise, if and when such information is available.  27 
If sufficient operational flexibility to offset bromide increases is not practicable/feasible under 28 
Alternative 4 operations, and/or siting and design of restoration areas cannot feasibly reduce 29 
bromide increases to a less than significant level without compromising the benefits of the 30 
proposed areas, achieving bromide reduction pursuant to this mitigation measure would not be 31 
feasible under this alternative. 32 

Impact WQ-6: Effects on Bromide Concentrations Resulting from Implementation ofCM2–33 
CM21 34 

NEPA Effects: CM12–CM21 would present no new sources of bromide to the affected environment, 35 
including areas Upstream of the Delta, within the Plan Area, and the SWP/CVP Export Service Areas. 36 
As they pertain to bromide, implementation of these conservation measures would not be expected 37 
to adversely affect MUN beneficial use, or any other beneficial uses, of the affected environment. 38 

With exception to habitat restoration areas that would effectively alter Delta hydrodynamics, habitat 39 
restoration and the various land-disturbing conservation measures proposed for Alternative 4 40 
would not present new or substantially changed sources of bromide to the study area. Modeling 41 
scenarios included assumptions regarding how certain habitat restoration activities would affect 42 
Delta hydrodynamics (CM2 and CM4), and thus such hydrodynamic effects of these restoration 43 
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measures were included in the assessment of CM1 facilities operations and maintenance (see Impact 1 
WQ-1). 2 

Some habitat restoration activities would occur on lands in the Delta formerly used for irrigated 3 
agriculture. Such replacement or substitution of land use activity would not be expected to result in 4 
new or increased sources of bromide to the Delta. Implementation of CM2–CM11 would not be 5 
expected to adversely affect MUN beneficial use, or any other beneficial uses, within the affected 6 
environment. 7 

In summary, implementation of CM2–CM21 under Alternative 4, relative to the No Action 8 
Alternative, would have negligible, if any, effects on bromide concentrations. The effects on bromide 9 
from implementing CM2–CM21 are determined to not be adverse. 10 

CEQA Conclusion: Implementation of CM2–CM21 under Alternative 4 would not present new or 11 
substantially changed sources of bromide to the study area. Some conservation measures may 12 
replace or substitute for existing irrigated agriculture in the Delta. This replacement or substitution 13 
would not be expected to substantially increase or present new sources of bromide. Implementation 14 
of CM2–CM21 would have negligible, if any, effects on bromide concentrations throughout the 15 
affected environment, would not cause exceedance of applicable state or federal numeric or 16 
narrative water quality objectives/criteria because none exist for bromide, and would not cause 17 
changes in bromide concentrations that would result in significant impacts on any beneficial uses 18 
within affected water bodies. Implementation of CM2–CM21 would not cause significant long-term 19 
water quality degradation such that there would be greater risk of significant impacts on beneficial 20 
uses, would not cause greater bioaccumulation of bromide, and would not further impair any 21 
beneficial uses due to bromide concentrations because no uses are currently impaired due to 22 
bromide levels. This impact is therefore considered less than significant. No mitigation is required. 23 

Impact WQ-7: Effects on Chloride Concentrations Resulting from Facilities Operations and 24 
Maintenance (CM1) 25 

Upstream of the Delta 26 

Under Alternative 4, Scenarios H1–H4, there would be no expected change to the sources of chloride 27 
in the Sacramento and eastside tributary watersheds. Chloride loading in these watersheds would 28 
remain unchanged and resultant changes in flows from altered system-wide operations would have 29 
negligible, if any, effects on the concentration of chloride in the rivers and reservoirs of these 30 
watersheds. The modeled long-term annual average flows on the lower San Joaquin River at Vernalis 31 
would decrease slightly compared to Existing Conditions (in association with the different 32 
operational components of Scenarios H1–H4 for Alternative 4, climate change, and increased water 33 
demands) and be similar compared to the No Action Alternative (considering only changes due only 34 
to the different operational components of Scenarios H1–H4 under Alternative 4). The reduced flow 35 
would result in possible increases in long-term average chloride concentrations of about 2%, 36 
relative to the Existing Conditions, which would be nearly identical under each of the H1–H4 37 
scenarios, and no change relative to No Action Alternative (Appendix 8G, Table Cl-62). 38 
Consequently, the Alternative 4 H1–H4 Scenarios would not be expected to cause exceedances of 39 
chloride objectives/criteria or substantially degrade water quality with respect to chloride, and thus 40 
would not adversely affect any beneficial uses of the Sacramento River, the eastside tributaries, 41 
associated reservoirs upstream of the Delta, or the San Joaquin River. 42 
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Delta 1 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 2 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 3 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 4 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 5 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 6 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 7 
information. 8 

Relative to Existing Conditions, modeling predicts that the Alternative 4H1–H4 Scenarios would 9 
result in similar or reduced long-term average chloride concentrations for the 16-year period 10 
modeled at most of the assessment locations. The mass-balance modeling results indicate similar, 11 
but slightly larger increases in chloride concentrations compared to estimates generated using EC-12 
chloride relationships and DSM2 EC output(see Section 8.3.1.3).Increased long-term average 13 
chloride concentrations would occur at the North Bay Aqueduct at Barker Slough (i.e., range from up 14 
to 33% [H2] to 16% [H3]) and SF Mokelumne River at Staten Island (i.e., similar increase of 22–23% 15 
for all H1–H4 Scenarios) (Appendix 8G, Chloride, Tables Cl-25A through 25D [mass balance model 16 
results] and Tables Cl-26A through 26D[EC-chloride relationship results]).Changes in long-term 17 
average concentrations in the western Sacramento River at Emmaton would range from an increase 18 
for Scenarios H1 and H2 (14 to 16%) to no measureable change for Scenarios H3 and H4 (i.e., -19 
1%).Long-term average chloride concentration would decrease at other assessment locations, with 20 
the largest reductions occurring under Scenarios H3 and H4 (i.e., up to -24% at Franks Tract) and 21 
less reduction under Scenarios H1 and H2 (i.e., up to -12% at Franks Tract).Additionally, 22 
implementation of tidal habitat restoration under CM4 would increase the tidal exchange volume in 23 
the Delta, and thus may contribute to increased chloride concentrations in the Bay source water as a 24 
result of increased salinity intrusion. More discussion of this phenomenon is included in Section 25 
8.3.1.3. Consequently, while uncertain, the magnitude of chloride increases may be greater than 26 
indicated herein and would affect the western Delta assessment locations the most which are 27 
influenced to the greatest extent by the Bay source water. This comparison to Existing Conditions 28 
reflects changes in chloride due to both the different operational components of Scenarios H1–H4 29 
for Alternative 4 and climate change/sea level rise. 30 

Relative to the No Action Alternative conditions, the mass balance analysis of modeling results 31 
indicated that the Alternative 4 Scenarios H1–H4 would result in similar increases in long-term 32 
average chloride concentrations for the 16-year period as described above compared to Existing 33 
Conditions: SF Mokelumne River at Staten Island (i.e., up to 25 to 27% for all H1–H4 Scenarios), 34 
North Bay Aqueduct at Barker Slough (i.e., range of 20% [H3] up to 37% [H2]), and for the 35 
Sacramento River at Emmaton (i.e., ranging from an increase for Scenarios H1-H2 of up to 17% to 36 
reduction under Scenarios H3-H4 [-1%]) (Appendix 8G, Table Cl-25A through 25D [mass balance 37 
model results] and Tables Cl-26A through 26D [EC-chloride relationship results]). Relative to the No 38 
Action Alternative, the long-term average chloride concentrations based on EC to chloride 39 
relationships indicate that most of the other interior and western Delta assessment locations under 40 
Scenarios H1 and H2 would exhibit similar increases ranging from up to 3% at San Joaquin River at 41 
Buckley Cove to 9% at the Sacramento River at Mallard Island. The comparison to the No Action 42 
Alternative reflects chloride changes due only to the different operational components of Scenarios 43 
H1–H4 for Alternative 4. 44 
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The following outlines the modeled chloride changes relative to the applicable objectives and 1 
beneficial uses of Delta waters. 2 

Municipal Beneficial Uses–Relative to Existing Conditions 3 

Estimates of chloride concentrations generated using EC-chloride relationships and DSM2 EC output 4 
(see Section 8.3.1.3) were used to evaluate the 150 mg/L Bay-Delta WQCP objective for municipal 5 
and industrial beneficial uses on a basis of the percent of years the chloride objective is exceeded for 6 
the modeled 16-year period. The objective is exceeded if chloride concentrations exceed 150 mg/L 7 
for a specified number of days in a given water year at both the Antioch and Contra Costa Pumping 8 
Plant #1 locations. For the Alternative 4 Scenarios H1–H4, the modeled frequency of objective 9 
exceedance would be unchanged relative to Existing Conditions at the Contra Costa Pumping Plant 10 
#1 at 7% (Appendix 8G, Table Cl-64). 11 

Similarly, estimates of chloride concentrations generated using EC-chloride relationships and DSM2 12 
EC output (see Section 8.3.1.3) were also used to evaluate the 250 mg/L Bay-Delta WQCP objective 13 
for chloride at Contra Costa Pumping Plant #1 where daily average objectives apply. The basis for 14 
the evaluation was the predicted number of days the objective was exceeded for the modeled 16-15 
year period. For Alternative 4, the modeled frequency of objective exceedance would decrease 16 
similarly for the H1–H4 Scenarios by approximately one half, from 6% of modeled days under 17 
Existing Conditions, to 3–4% of modeled days under the Alternative 4 operational scenarios 18 
(Appendix 8G, Table Cl-63). 19 

Given the limitations inherent to estimating future chloride concentrations (see Section 8.3.1.3), 20 
estimation of chloride concentrations through both a mass balance approach and an EC-chloride 21 
relationship approach was used to evaluate the 250 mg/L Bay-Delta WQCP objectives in terms of 22 
both frequency of exceedance and use of assimilative capacity. When utilizing the mass balance 23 
approach to model monthly average chloride concentrations for the 16-year period, the predicted 24 
frequency of exceeding the 250 mg/L objective would decrease at the Contra Costa Canal at 25 
Pumping Plant #1 from an exceedance frequency of 24% under Existing Conditions to a range of 26 
18% (for H1) to 12–13% (for H3 and H4) (Appendix 8G, Table Cl-27 and Figure Cl-5).However, the 27 
frequency of exceedances would increase slightly for the 16-year period modeled at the San Joaquin 28 
River at Antioch (i.e., from 66% under Existing Conditions to 68% to 70% for the H1–H4 Scenarios) 29 
and Sacramento River at Mallard Island (i.e., from 85% under Existing Conditions to 86% to 88% for 30 
the H1–H4 Scenarios) (Appendix 8G, Table Cl-27). ).  Although these changes are within the 31 
uncertainty of the modeling approach, the mass balance results also indicate that the increased 32 
concentrations would reduce assimilative capacity with respect to the 250 mg/L objective, thus 33 
causing further degradation at Antioch in March and April, with similar maximum reductions under 34 
H1 and H3 of up to54% to maximum reductions of up to 42% for H3 and H4for the 16-year period 35 
modeled, and 100% reduction, or elimination of assimilative capacity, for all of the H1–H4 Scenarios 36 
during the drought period modeled) (Appendix 8G, Tables Cl-29A through 29D and Figure Cl-37 
5).Assimilative capacity at the Contra Costa Canal at Pumping Plant #1 also would be similarly 38 
reduced in September and October under the H1 and H2 scenarios (i.e., up to 100%, or elimination) 39 
when chloride concentrations would be near, or exceed, the objectives, thus increasing the risk of 40 
exceeding objectives (Appendix 8G, Figure Cl-5), but would not be substantially reduced under the 41 
H3 or H4 scenarios. 42 

In comparison, when utilizing the chloride-EC relationship to model monthly average chloride 43 
concentrations for the 16-year period, trends in frequency of exceedance and use of assimilative 44 



 Water Quality 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

8-223 
2015 

ICF 00139.14 

 

capacity would be similar to that discussed when utilizing the mass balance modeling approach 1 
(Appendix 8G, Chloride, Table Cl-28 and Tables Cl-30A through 30D).However, as with Alternative 2 
1A the modeling approach utilizing the chloride-EC relationships predicted changes of lesser 3 
magnitude, where predictions of change utilizing the mass balance approach were generally of 4 
greater magnitude, and thus more conservative. As discussed in Section 8.3.1.3, in cases of such 5 
disagreement, the approach that yielded the more conservative predictions was used as the basis for 6 
determining adverse impacts. 7 

Based on the long-term average water quality degradation in the western Delta, the potential exists 8 
for substantial adverse effects under all of the Alternative 4H1–H4 Scenarios on the municipal and 9 
industrial beneficial uses through reduced opportunity for diversion of water with acceptable 10 
chloride levels. 11 

303(d) Listed Water Bodies–Relative to Existing Conditions 12 

With respect to the 303(d) listing for chloride in Tom Paine Slough, the monthly average chloride 13 
concentrations for the 16-year period modeled at Old River at Tracy Road would generally be 14 
similar under all of the Alternative 4H1–H4 Scenarios compared to Existing Conditions, and thus, 15 
would not be further degraded on a long-term basis (Appendix 8G, Figure Cl-6). With respect to 16 
Suisun Marsh, the monthly average chloride concentrations for the 16-year period modeled would 17 
generally increase under all of the Alternative 4 H1–H4 Scenarios compared to Existing Conditions 18 
in the months of March through May at the Sacramento River at Collinsville (Appendix 8G, Figure Cl-19 
7), Mallard Island (Appendix 8G, Figure Cl-5), and increase substantially at Montezuma Slough at 20 
Beldon’s Landing (i.e., over a doubling of concentration in December through February) (Appendix 21 
8G, Figure Cl-8).  However, modeling of Alternative 4 assumed no operation of the Montezuma 22 
Slough Salinity Control Gates, but the project description assumes continued operation of the 23 
Salinity Control Gates, consistent with assumptions included in the No Action Alternative.  A 24 
sensitivity analysis modeling run conducted for Alternative 4 with the gates operational consistent 25 
with the No Action Alternative resulted in substantially lower EC levels than indicated in the original 26 
Alternative 4 modeling results for Suisun Marsh, but EC levels were still somewhat higher than EC 27 
levels under Existing Conditions for several locations and months.  Although chloride was not 28 
specifically modeled in these sensitivity analyses, it is expected that chloride concentrations would 29 
be nearly proportional to EC levels in Suisun Marsh.  Another modeling run with the gates 30 
operational and restoration areas removed resulted in EC levels nearly equivalent to Existing 31 
Conditions, indicating that design and siting of restoration areas has notable bearing on EC levels at 32 
different locations within Suisun Marsh (see Appendix 8H Attachment 1 for more information on 33 
these sensitivity analyses).  These analyses also indicate that increases in salinity are related 34 
primarily to the hydrodynamic effects of CM4, not operational components of CM1. Based on the 35 
sensitivity analyses, optimizing the design and siting of restoration areas may limit the magnitude of 36 
long-term chloride increases in the Marsh.  However, the chloride concentration increases at certain 37 
locations could be substantial, depending on siting and design of restoration areas.  Thus, these 38 
increased chloride levels in Suisun Marsh are considered to contribute to additional, measureable 39 
long-term degradation that potentially would adversely affect the necessary actions to reduce 40 
chloride loading for any TMDL that is developed. 41 

Municipal Beneficial Uses–Relative to No Action Alternative 42 

Similar to the assessment conducted for Existing Conditions, estimates of chloride concentrations 43 
generated using EC-chloride relationships and DSM2 EC output (see Section 8.3.1.3) were used to 44 
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evaluate the 150 mg/L Bay-Delta WQCP objective for municipal and industrial beneficial uses. For 1 
Alternative 4, the modeled frequency of objective exceedance would increase at the Contra Costa 2 
Pumping Plant #1 from 0% under the No Action Alternative to 7% of years under all of the 3 
Alternative 4 H1–H4 Scenarios (Appendix 8G, Table Cl-64).  The increase was due to a single year, 4 
1977, which fell just short of the required number of days (i.e., was within 10 days minimum 5 
number of required days < 150 mg/L).  Given the uncertainty in the chloride modeling approach, it 6 
is likely that real time operations of the SWP and CVP could achieve compliance with this objective 7 
(see Section 8.3.1.1 for a discussion of chloride compliance modeling uncertainties and a description 8 
of real time operations of the SWP and CVP).   9 

Similarly, estimates of chloride concentrations generated using EC-chloride relationships and DSM2 10 
EC output (see Section 8.3.1.3) were also used to evaluate the 250 mg/L Bay-Delta WQCP objective 11 
for chloride at Contra Costa Pumping Plant #1 where daily average objectives apply. For Alternative 12 
4, the modeled frequency of objective exceedance would decrease minimally under all the H1–H4 13 
Scenarios, from 5% of modeled days under the No Action Alternative to 4–3% of modeled days 14 
under the Alternative 4 scenarios (Appendix 8G, Table Cl-64). 15 

Similar to Existing Conditions, a comparative assessment of modeling approaches was utilized to 16 
evaluate the 250 mg/L Bay-Delta WQCP objectives in terms of both frequency of exceedance and use 17 
of assimilative capacity on a monthly average basis. When utilizing the mass balance approach to 18 
model monthly average chloride concentrations for the 16-year period, a small increase in 19 
exceedance frequency would be predicted at the Sacramento River at Mallard Island (i.e., from 86% 20 
for the No Action Alternative to a slight 2% increase [up to88%] for H1and H3), with no change in 21 
exceedances under H2 or H4 (Appendix 8G, Table Cl-27). The frequency of exceedances would 22 
decrease slightly at the San Joaquin River at Antioch (i.e., from 73% for the No Action Alternative to 23 
a range of 68% [H2 and H4] to 70% [H1]), and the frequency of exceedances at the Contra Costa 24 
Canal at Pumping Plant #1 would depend on the scenario from 14% under the No Action Alternative 25 
increasing by 2–4% for H1 and H2 (i.e., up to 18%) and decreasing at H3 and H4 [to 12%]) 26 
(Appendix 8G, Table Cl-27).  Although these changes are within the uncertainty of the modeling 27 
approach, substantial reductions in available assimilative capacity compared to the No Action 28 
Alternative condition would occur at Antioch under H1 and H3 (i.e., 24% in April) and no substantial 29 
reduction under H2/H4 for the 16-year period modeled, and up to 100% in April [i.e., eliminated] 30 
for the drought period for all H1–H4 scenarios). Assimilative capacity also would be reduced 31 
substantially at the Contra Costa Canal at Pumping Plant #1 at similar levels for H1 and H2 in August 32 
through November (i.e., up to 100% elimination in October) to only in August and September under 33 
H3 and H4 (i.e., up to 29%) for the 16-year period modeled, with 100% elimination in at least one 34 
month under all of the H1–H4 scenarios for the drought period) (Appendix 8G, Tables Cl-29A 35 
through 29D), reflecting substantial degradation during months when average concentrations 36 
would be near, or exceed, the objective. 37 

In comparison, when utilizing the chloride-EC relationship to model monthly average chloride 38 
concentrations for the 16-year period, trends in frequency of exceedance and use of assimilative 39 
capacity would be similar to that discussed when utilizing the mass balance modeling approach 40 
(Appendix 8G, Tables Cl-30A through 30D).However, as with Alternative 1A, the modeling approach 41 
utilizing the chloride-EC relationships predicted changes of lesser magnitude, where predictions of 42 
change utilizing the mass balance approach were generally of greater magnitude, and thus more 43 
conservative. As discussed in Section 8.3.1.3, in cases of such disagreement, the approach that 44 
yielded the more conservative predictions was used as the basis for determining adverse impacts. 45 
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Based on the long-term average water quality degradation in the western Delta, the potential exists 1 
for substantial adverse effects under all of the Alternative 4H1–H4 Scenarios on the municipal and 2 
industrial beneficial uses through reduced opportunity for diversion of water with acceptable 3 
chloride levels. 4 

303(d) Listed Water Bodies–Relative to No Action Alternative 5 

With respect to the 303(d) listing for chloride, Alternative 4 would generally result in similar 6 
changes for all of the Alternative 4 H1–H4 Scenarios to those discussed for the comparison to 7 
Existing Conditions. Monthly average chloride concentrations at Tom Paine Slough would not be 8 
further degraded on a long-term basis (Appendix 8G, Figure Cl-6). Modeling results indicate that 9 
monthly average chloride concentrations at source water channel locations for the Suisun Marsh 10 
(Appendix 8G, Figures Cl-5, Cl-7 and Cl-8) would increase substantially in some months during 11 
October through May compared to the No Action Alternative conditions, but sensitivity analyses 12 
suggest that operation of the Salinity Control Gates and restoration area siting and design 13 
considerations could reduce these increases. However, the chloride concentration increases at 14 
certain locations could be substantial, depending on siting and design of restoration areas.  Thus, 15 
these increased chloride levels in Suisun Marsh are considered to contribute to additional, 16 
measureable long-term degradation in Suisun Marsh that potentially would adversely affect the 17 
necessary actions to reduce chloride loading for any TMDL that is developed. 18 

SWP/CVP Export Service Areas 19 

Under the Alternative 4H1–H4 Scenarios, long-term average chloride concentrations based on the 20 
mass balance analysis of modeling results for the 16-year period modeled at the Banks and Jones 21 
pumping plants would decrease compared to Existing Conditions. Reductions at Banks would be 22 
slightly larger than at Jones, ranging from 37% (H1) to 45% (H4) (Appendix 8G, Chloride, Table Cl-23 
25A through 25D).Compared to No Action Alternative, the pattern of reductions would be similar 24 
with Banks ranging from 32% (H1) to 38% (H4). The modeled frequency of exceedances of 25 
applicable water quality objectives/criteria would decrease relative to Existing Conditions and No 26 
Action Alternative, for both the 16-year period and the drought period modeled (Appendix 8G, 27 
Chloride, Table Cl-27). Consequently, water exported into the SWP/CVP service area would 28 
generally be of similar or better quality with regards to chloride relative to Existing Conditions and 29 
the No Action Alternative conditions. 30 

Results of the modeling approach which used relationships between EC and chloride (see Section 31 
8.3.1.3) were consistent with the discussion above, and assessment of chloride using these data 32 
results in the same conclusions as are presented above for the mass-balance approach (Appendix 33 
8G, Tables Cl-26A through 26D [for concentration changes] and Table Cl-28 [for frequency of 34 
exceedances]). 35 

Commensurate with the reduced chloride concentrations in water exported to the service area, 36 
reduced chloride loading in the lower San Joaquin River would be anticipated which would likely 37 
alleviate or lessen any expected increase in chloride at Vernalis related to decreased annual average 38 
San Joaquin River flows (see discussion of Upstream of the Delta). 39 

Maintenance of SWP and CVP facilities would not be expected to create new sources of chloride or 40 
contribute towards a substantial change in existing sources of chloride in the affected environment. 41 
Maintenance activities would not be expected to cause any substantial change in chloride such that 42 
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any long-term water quality degradation would occur, thus, beneficial uses would not be adversely 1 
affected anywhere in the affected environment. 2 

NEPA Effects: In summary, relative to the No Action Alternative conditions, the Alternative 4H1-H4 3 
Scenarios are not expected to result in substantial additional exceedances of the 150 mg/L or 250 4 
mg/L water quality objectives.  All of the Alternative 4H1–H4 Scenarios would result in increased 5 
water quality degradation with respect to the 250 mg/L municipal and industrial objective at 6 
western Delta locations on a monthly average basis, and could contribute measureable water quality 7 
degradation relative to the 303(d) impairment in Suisun Marsh (see Mitigation Measure WQ-7 8 
below; implementation of this measure along with a separate, non-environmental commitment 9 
relating to the potential increased chloride treatment costs would reduce these effects).The 10 
predicted chloride increases constitute an adverse effect on water quality. Additionally, the 11 
predicted changes relative to the No Action Alternative conditions indicate that in addition to the 12 
effects of climate change/sea level rise, implementation of CM1 and CM4 under the Alternative 4 13 
H1–H4 Scenarios would contribute substantially to the adverse water quality effects. 14 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 15 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 16 
purpose of making the CEQA impact determination for this constituent. For additional details on the 17 
effects assessment findings that support this CEQA impact determination, see the effects assessment 18 
discussion that immediately precedes this conclusion. 19 

Chloride is not a constituent of concern in the Sacramento River watershed upstream of the Delta, 20 
thus river flow rate and reservoir storage reductions that would occur under any of the Alternative 21 
4H1–H4 Scenarios, relative to Existing Conditions, would not be expected to result in a substantial 22 
adverse change in chloride levels. Additionally, relative to Existing Conditions, the Alternative 4 H1–23 
H4 Scenarios would not result in reductions in river flow rates (i.e., less dilution) or increased 24 
chloride loading such that there would be any substantial increase in chloride concentrations 25 
upstream of the Delta in the San Joaquin River watershed. 26 

Relative to Existing Conditions, the Alternative 4H1–H4 Scenarios would not increase the frequency 27 
of exceeding the 150 mg/L Bay-Delta WQCP objective. .Modeling results indicate that the frequency 28 
of exceedance of the 250 mg/L Bay-Delta WQCP objective would increase at the San Joaquin River at 29 
Antioch and at Mallard Slough (ranging by up to 2 to 4% for the H1–H4 Scenarios), but these 30 
frequencies are expected to be within the uncertainty present in the chloride modeling procedure. 31 
Substantial long-term degradation may occur at Antioch under all of the H1–H4 Scenarios, and at the 32 
Contra Costa Canal at Pumping Plant #1 under the H1-H2 Scenarios, that may result in adverse 33 
effects on the municipal and industrial water supply beneficial use (see Mitigation Measure WQ-7 34 
below; implementation of this measure along with a separate, non-environmental commitment 35 
relating to the potential increased chloride treatment costs would reduce these effects). Relative to 36 
the Existing Conditions, the modeled increased chloride concentrations and degradation in the 37 
western Delta under all of the H1–H4 Scenarios could further contribute, at measurable levels, to the 38 
existing 303(d) listed impairment due to chloride in Suisun Marsh for the protection of fish and 39 
wildlife. 40 

Chloride concentrations would be reduced under all of the H1–H4 Scenarios in water exported from 41 
the Delta to the CVP/SWP Export Service Areas, thus reflecting a potential improvement to chloride 42 
loading in the lower San Joaquin River. 43 
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Chloride is not a bioaccumulative constituent, thus any increased concentrations under the 1 
Alternative 4H1–H4 Scenarios would not result in substantial chloride bioaccumulation impacts on 2 
aquatic life or humans. Alternative 4 maintenance would not result in any substantial changes in 3 
chloride concentration upstream of the Delta or in the SWP/CVP Export Service Areas. However, 4 
based on these findings, this impact is determined to be significant due to increased chloride 5 
concentrations and degradation at western Delta locations and its potential effects on municipal and 6 
industrial water supply and fish and wildlife beneficial uses. 7 

Implementation of Mitigation Measure WQ-7 along with a separate, non-environmental 8 
commitment relating to the potential increased costs associated with chloride-related changes 9 
would reduce these effects. Although it is not known whether implementation of WQ-7 will be able 10 
to feasibly reduce water quality degradation in the western Delta, implementation of Mitigation 11 
Measure WQ-7 is recommended to attempt to reduce the effect that increased chloride 12 
concentrations may have on Delta beneficial uses. However, because the effectiveness of this 13 
mitigation measure to result in feasible measures for reducing these water quality effects is 14 
uncertain, this impact is considered to remain significant and unavoidable. Based on sensitivity 15 
analyses conducted to date (see Appendix 8H Attachment 1), it is expected that implementation of 16 
WQ-7d will be able to reduce impacts on chloride in Suisun Marsh to a less than significant level.   17 

In addition to and to supplement Mitigation Measure WQ-7, the BDCP proponents have incorporated 18 
into the BDCP, as set forth in EIR/EIS Appendix 3B, Environmental Commitments, a separate, non-19 
environmental commitment to address the potential increased water treatment costs that could 20 
result from chloride concentration effects on municipal, industrial and agricultural water purveyor 21 
operations. Potential options for making use of this financial commitment include funding or 22 
providing other assistance towards acquiring alternative water supplies or towards modifying 23 
existing operations when chloride concentrations at a particular location reduce opportunities to 24 
operate existing water supply diversion facilities. Please refer to Appendix 3B, Environmental 25 
Commitments, for the full list of potential actions that could be taken pursuant to this commitment in 26 
order to reduce the water quality treatment costs associated with water quality effects relating to 27 
chloride, electrical conductivity, and bromide. 28 

Mitigation Measure WQ-7: Conduct Additional Evaluation and Modeling of Increased 29 
Chloride Levels and Develop and Implement Phased Mitigation Actions 30 

It is currently unknown whether the effects of increased chloride levels, and potential adverse 31 
effects on municipal and industrial water supply and fish and wildlife beneficial uses associated 32 
with CM1 operations (and hydrodynamic effects of tidal restoration under CM4), can be 33 
mitigated through modifications to initial operations and/or site-specific design of tidal 34 
restoration areas under CM4. Therefore, the proposed mitigation measures require a series of 35 
actions to identify and evaluate potentially feasible actions, to achieve reduced chloride levels in 36 
order to reduce or avoid impacts to beneficial uses. 37 

Regarding exceedance of Bay Delta WQCP water quality objectives for chloride, staff from DWR 38 
and Reclamation shall continue to constantly monitor Delta water quality conditions and adjust 39 
operations of the SWP and CVP in real time as necessary to meet water quality objectives.  These 40 
decisions take into account real-time conditions and are able to account for many factors that 41 
the best available models cannot simulate.  DWR and Reclamation have a good history of 42 
compliance with water quality objectives (see section 8.3.1.4 and 8.3.1.7 for more detail).  43 
Considering these real-time actions, the good history of compliance with objectives, and the 44 
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uncertainty inherent in the modeling approach (as discussed in section 8.3.1.1 and 8.3.1.3), it is 1 
likely that objective exceedance, should any be predicted to occur, could be avoided through 2 
real-time operation of the SWP and CVP. 3 

Nevertheless, water quality degradation could occur that may not be addressed through real-4 
time operations.  The development and implementation of any mitigation actions shall be 5 
focused on those incremental effects attributable to implementation of Alternative 4 operations 6 
only. Development of mitigation actions for the incremental chloride effects attributable to 7 
climate change/sea level rise are not required because these changed conditions would occur 8 
with or without implementation of Alternative 4. 9 

Mitigation Measure WQ-7a: Conduct Additional Evaluation of Operational Ability to 10 
Reduce or Eliminate Water Quality Degradation in Western Delta Incorporating Site-11 
Specific Restoration Areas and Updated Climate Change/Sea Level Rise Projections, if 12 
Available 13 

The BDCP proponents will conduct additional evaluations and develop additional modeling (as 14 
necessary) to define the extent to which modified operations of the SWP and CVP could reduce 15 
or eliminate water quality degradation relative to the 250 mg/L Bay-Delta WQCP objective for 16 
chloride currently modeled to occur under Alternative 4. The additional evaluations will be 17 
conducted to consider specifically the changes in Delta hydrodynamic conditions associated 18 
with tidal habitat restoration under CM4 once the specific restoration locations and timing of 19 
their construction are identified and designed. The evaluations will also consider up-to-date 20 
estimates of climate change and sea level rise, if and when such information is available.  These 21 
evaluations will be conducted concurrently with Mitigation Measure WQ-7b.  Together, findings 22 
from WQ-7a and WQ-7b will indicate whether sufficient flexibility to prevent or offset chloride 23 
increases is feasible under Alternative 4.  24 

Mitigation Measure WQ-7b: Site and Design Restoration Sites to Reduce or Eliminate 25 
Water Quality Degradation in the Western Delta 26 

BDCP proponents shall consider effects of site-specific restoration areas proposed under CM4 27 
on chloride concentrations in the western Delta.  Design and siting of restoration areas shall 28 
attempt to reduce water quality degradation with respect to the 250 mg/L chloride objective in 29 
the western Delta to the extent possible without compromising proposed benefits of the 30 
restoration areas.   These evaluations will be conducted concurrently with Mitigation Measure 31 
WQ-7a.   Together, findings from WQ-7a and WQ-7b will indicate whether sufficient flexibility to 32 
prevent or offset chloride increases is feasible under Alternative 4.   33 

Mitigation Measure WQ-7c: Consult with Delta Water Purveyors to Identify Means to 34 
Avoid, Minimize, or Offset for Reduced Seasonal Availability of Water That Meets 35 
Applicable Water Quality Objectives 36 

To determine the feasibility of reducing the effects of CM1/CM4 operations on increased 37 
chloride concentrations as shown in modeling estimates to occur to municipal and industrial 38 
water purveyors at the Antioch, Mallard Slough, and Contra Costa Canal at Pumping Plant #1 39 
locations, the BDCP proponents will consult with the purveyors to identify any feasible 40 
operational means to either avoid, minimize, or offset for reduced seasonal availability of water 41 
that either meets applicable water quality objectives or that results in levels of degradation that 42 
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do not substantially increase the risk of adversely affecting the municipal and industrial 1 
beneficial use. Any such action will be developed following, and in conjunction with, the 2 
completion of the evaluation and development of any potentially feasible actions described in 3 
Mitigation Measure WQ-7a and WQ-7b. 4 

Mitigation Measure WQ-7d: Site and Design Restoration Sites and consult with 5 
CDFW/USFWS, and Suisun Marsh Stakeholders to Identify Potential Actions to Avoid or 6 
Reduce Chloride Concentration Increases in the Marsh 7 

BDCP proponents shall consider effects of site-specific restoration areas proposed under CM4 8 
on chloride concentrations in Suisun Marsh.  Design and siting of restoration areas shall attempt 9 
to reduce potential effects to the extent possible without compromising proposed benefits of the 10 
restoration areas.  BDCP proponents will also consult with CDFW/USFWS, and Suisun Marsh 11 
stakeholders, to identify potential actions to avoid or minimize the chloride increases in the 12 
marsh, with the goal of maintaining chloride at levels that would not further impair fish and 13 
wildlife beneficial uses in Suisun Marsh. Potential actions may include modifications of the 14 
existing Suisun Marsh Salinity Control Gates for effective salinity control and evaluation of the 15 
efficacy of additional physical salinity control facilities or operations for the marsh to reduce the 16 
effects of increased chloride levels. These actions are identical to the actions discussed in 17 
Mitigation Measure WQ-11b regarding levels of electrical conductivity in Suisun Marsh. 18 

Impact WQ-8: Effects on Chloride Concentrations Resulting from Implementation ofCM2–19 
CM21 20 

NEPA Effects: The implementation of the other conservation measures (i.e., CM2–CM21), of which 21 
most do not involve land disturbance, present no new direct sources of chloride to the affected 22 
environment, including areas Upstream of the Delta, within the Plan Area, and the SWP/CVP Export 23 
Service Area, nor would they affect channel flows or Delta hydrodynamic conditions. As noted 24 
above, the potential effects of implementation of tidal habitat restoration (i.e., CM4) on Delta 25 
hydrodynamic conditions is addressed above in the discussion of Impact WQ-8. The potential 26 
channel flow effects of CM2 for actions in the Yolo Bypass also were accounted for in the CALSIM II 27 
and DSM2 modeling, and thus were addressed in the discussion for Impact WQ-8. CM3 and CM11 28 
provide the mechanism, guidance, and planning for the land acquisition and thus would not, 29 
themselves, affect chloride levels in the Delta. CM12–CM21 involve actions that target reduction in 30 
other stressors at the species level involving actions such as methylmercury reduction management 31 
(CM12), improving DO in the Stockton Deep Water Ship Channel (CM14), and urban stormwater 32 
treatment (CM19). None of CM12–CM21 would contribute to substantially increasing chloride levels 33 
in the Delta. Consequently, as they pertain to chloride, implementation of CM2–CM21 would not be 34 
expected to adversely affect any of the beneficial uses of the affected environment. Moreover, some 35 
habitat restoration conservation measures (CM4–CM10) would occur on lands within the Delta 36 
currently used for irrigated agriculture, thus replacing agricultural land uses with restored tidal 37 
wetlands, floodplain, and related channel margin and off-channel habitats. The potential reduction 38 
in irrigated lands within the Delta may result in reduced discharges of agricultural field drainage 39 
with elevated chloride concentrations, which would be considered an improvement compared to the 40 
No Action Alternative. 41 

In summary, based on the discussion above, the effects on chloride from implementing CM2-CM21 42 
are considered to be not adverse. 43 
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CEQA Conclusion: Implementation of the CM2–CM21 for Alternative 4 would not present new or 1 
substantially changed sources of chloride to the affected environment upstream of the Delta, within 2 
Delta, or in the SWP/CVP service area. Replacement of irrigated agricultural land uses in the Delta 3 
with habitat restoration conservation measures may result in some reduction in discharge of 4 
agricultural field drainage with elevated chloride concentrations, thus resulting in improved water 5 
quality conditions. Based on these findings, this impact is considered to be less than significant. No 6 
mitigation is required. 7 

Impact WQ-9: Effects on Dissolved Oxygen Resulting from Facilities Operations and 8 
Maintenance (CM1) 9 

Upstream of the Delta 10 

DO levels in the reservoirs and rivers are primarily affected by water temperature, flow velocity, 11 
turbulence, amounts of oxygen demanding substances present (e.g., ammonia, organics), and rates 12 
of photosynthesis (which is influenced by nutrient levels), respiration, and decomposition. Water 13 
temperature and salinity affect the maximum DO saturation level (i.e., the highest amount of oxygen 14 
the water can dissolve). Flow velocity affects the turbulence and re-aeration of the water (i.e., the 15 
rate at which oxygen from the atmosphere can be dissolved in water). High nutrient content can 16 
support aquatic plant and algae growth, which in turn generates oxygen through photosynthesis and 17 
consumes oxygen through respiration and decomposition. 18 

A reservoir can exhibit seasonal changes in the DO profile from the water surface to the sediments 19 
that is affected by its degree of thermal stratification, where oxygenated inflows enter and mix with 20 
the reservoir, its level of productivity that contributes DO through photosynthesis and consumes DO 21 
through respiration and decomposition, as well as the prevailing winds that cause mixing within the 22 
reservoir. Water temperature also is a factor in that it affects the level (between the surface and the 23 
bottom) at which oxygenated river inflows enter the reservoir, the DO saturation level, and 24 
photosynthesis and respiration rates.  Cold inflows tend to move deep into the reservoir due to the 25 
lower density of cold water, whereas warm water inflows tend to mix with the surface waters, 26 
particularly when the reservoir is thermally stratified.  Under Alternative 4, the primary factor that 27 
would change relative to Existing Conditions is that end-of-September carryover storage may be 28 
lower in some years (see Chapter 5, Water Supply, Section 5.3.3.9), which would affect the 29 
temperature profile of the reservoirs at the end of summer. Nevertheless, the reservoirs would 30 
continue to thermally stratify seasonally, as they do under Existing Conditions. Given the size of the 31 
reservoirs—Lake Oroville, Trinity Lake, Shasta Lake, and Folsom Lake—and their significant surface 32 
area, inflows and wind fetch that would still contribute to oxygenating these water bodies, the lower 33 
carryover storage that could occur in some years under Alternative 4 is not expected to cause DO 34 
depletions or substantial changes in DO that would adversely affect the beneficial uses of these 35 
water bodies. 36 

The four operational scenarios of Alternative 4 would alter the magnitude and timing of water 37 
releases from reservoirs upstream of the Delta relative to Existing Conditions and the No Action 38 
Alternative, which would consequently alter downstream river flows. There would be some 39 
increases and decreases in the mean monthly river flows, depending on month and year. Mean 40 
monthly flows would remain within the range historically seen under Existing Conditions and the 41 
No Action Alternative. Moreover, these are large, turbulent rivers with flow velocities typically in the 42 
range of 0.5 fps to 2.0 fps or higher. Consequently, flow changes that would occur under any 43 
operational scenario of Alternative 4 would not be expected to have substantial effects on river DO 44 
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levels; likely, the changes would be immeasurable. This is because sufficient turbulence and 1 
interaction of river water with the atmosphere would continue to occur under this alternative to 2 
maintain water saturation levels (due to these factors) at levels similar to that of Existing Conditions 3 
and the No Action Alternative. 4 

The changes in the magnitude and timing of water releases from reservoirs upstream of the Delta, 5 
relative to Existing Conditions and the No Action Alternative, could affect downstream river 6 
temperatures, depending on month and year. Water temperature affects the maximum DO 7 
saturation level; as temperature increases, the DO saturation level decreases. When holding 8 
constant for barometric pressure (e.g., 760 mm mercury), the DO saturation level ranges from 7.5 9 
mg/L at 30°C (86°F) to 11 mg/L at 10°C(50°F) (Tchobanoglous and Schroeder 1987:735). As 10 
described in the affected environment section, DO in the Sacramento River at Keswick, Feather River 11 
at Oroville, and lower American River ranged from 7.3 to 15.6 mg/L, 7.4 to 12.5 mg/L, and 6.5 to 12 
13.0 mg/L, respectively. Thus, these rivers are well oxygenated and experience periods of 13 
supersaturation (i.e., when DO level exceeds the saturation concentration). Because these are large, 14 
turbulent rivers, any reduced DO saturation level that would be caused by an increase in 15 
temperature under any operational scenario of Alternative 4 would not be expected to cause DO 16 
levels to be outside of the range seen historically. This is because sufficient turbulence and 17 
interaction of river water with the atmosphere would continue to occur under this alternative to 18 
maintain saturation levels. 19 

Amounts of oxygen demanding substances present (e.g., ammonia, organics) in the reservoirs and 20 
rivers upstream of the Delta, rates of photosynthesis (which is influenced by nutrient 21 
levels/loading), and respiration and decomposition of aquatic life is not expected to change 22 
sufficiently under Alternative 4 to substantially alter DO levels relative to Existing Conditions or the 23 
No Action Alternative. Any minor reductions in DO levels that may occur under this alternative 24 
would not be expected to be of sufficient frequency, magnitude and geographic extent to adversely 25 
affect beneficial uses, or substantially degrade the quality of these water bodies, with regard to DO. 26 

An effect on salinity (expressed as EC) would not be expected in the rivers and reservoirs upstream 27 
of the Delta. Thus, these parameters would not be expected to measurably change DO levels under 28 
any of the operational scenarios of Alternative 4, relative to Existing Conditions or the No Action 29 
Alternative. 30 

Delta 31 

Similar to the reservoirs and rivers upstream of the Delta, DO levels in the Delta are primarily 32 
affected by water temperature, salinity, Delta channel flow velocities, nutrients (i.e., phosphorus and 33 
nitrogen) and aquatic organisms (i.e., photosynthesis, respiration, and decomposition). Sediment 34 
oxygen demand of organic material deposited in the low velocity channels also affects Plan Area DO 35 
levels. 36 

Under all operational scenarios of Alternative 4, minor DO level changes could occur due to nutrient 37 
loading to the Delta relative to Existing Conditions and the No Action Alternative (see WQ-1, WQ-15, 38 
WQ-23). The state has begun to aggressively regulate point-source discharge effects on Delta 39 
nutrients, and is expected to further regulate nutrients upstream of and in the Delta in the future. 40 
Although population increased in the affected environment between 1983 and 2001, average 41 
monthly DO levels during this period of record show no trend in decline in the presence of 42 
presumed increases in anthropogenic sources of nutrients (see Table 8-11). Based on these 43 
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considerations, excessive nutrients that would cause low DO levels would not be expected to occur 1 
under any operational scenario of Alternative 4. 2 

Various areas of the Delta could experience salinity increases due to change in quantity of Delta 3 
inflows (see WQ-11) For a 5 ppt salinity increase at 68°Fahrenheit, the saturation level of oxygen 4 
dissolved in the water is reduced by only about 0.25 mg/L. Thus, increased salinity under 5 
Alternative 4 would generally have relatively minor effects on Delta DO levels where salinity is 6 
increased on the order of 5 ppt or less. 7 

The relative degree of tidal exchange of flows and turbulence, which contributes to exposure of 8 
Delta waters to the atmosphere for reaeration, would not be expected to substantially change 9 
relative to Existing Conditions or the No Action Alternative, such that these factors would reduce 10 
Delta DO levels below objectives or levels that protect beneficial uses. 11 

As discussed in the section on DO in section 8.3.1.7 Effects of climate change on air and Delta water 12 
temperatures are discussed in Appendix 29C. In general, waters of the Delta would be expected to 13 
warm less than 5 degrees F under Alternative 4, relative to Existing Conditions, due to climate 14 
change, which translates into a < 0.5 mg/L decrease in DO saturation. Thus, increased temperature 15 
under Alternative 4 would generally have relatively minor effects on Delta DO levels, relative to 16 
Existing Conditions. 17 

Some waterways in the eastern, southern, and western Delta are listed on the state’s Clean Water 18 
Act section 303(d) list as impaired due to low oxygen levels. A TMDL for the Deep Water Ship 19 
channel in the eastern Delta has been approved and identifies the factors contributing to low DO in 20 
the Deep Water Ship Channel as oxygen demanding substances from upstream sources, Deep Water 21 
Ship Channel geometry, and reduced flow through the Deep Water Ship Channel (Central Valley 22 
Water Board 2005:28). The TMDL takes a phased approach to allow more time to gather additional 23 
informational on sources and linkages to the DO impairment, while at the same time moving 24 
forward on making improvements to DO conditions. One component of the TMDL implementation 25 
activities is an aeration device demonstration project.  26 

In the Deep Water Ship Channel, low DO events have historically occurred in May-October, and 27 
typically in drier years and when flows in the San Joaquin River at Stockton are less than 1000 cfs 28 
(Central Valley Regional Water Quality Control Board 2014, ICF International 2010).  Concerns have 29 
been raised that flows on the San Joaquin River at Stockton may increase, causing the location of the 30 
minimum DO point to shift downstream.   31 

Figure 8-65 shows a box-and-whisker plot of the monthly average flows in the San Joaquin River at 32 
Stockton for the months of May-October for Dry and Critical water year types.  The figure shows that 33 
while flows do change somewhat, they are generally within the range of flows seen under Existing 34 
Conditions. Reports indicate that the aeration facility performs adequately under the range of flows 35 
from 250-1000 cfs (ICF International 2010).  Based on the above, the expected changes in flows in 36 
the San Joaquin River at Stockton are not expected to substantially move the point of minimum DO, 37 
and therefore the aeration facility will likely still be located appropriately to keep DO levels above 38 
basin plan objectives. 39 

Overall, assuming continued operation of the aerators, the alternative is not expected to have a 40 
substantial impact on DO in the Deep Water Ship Channel.  It is expected that under Alternative 4 41 
that DO levels in the Deep Water Ship Channel would remain similar to those under Existing 42 
Conditions and the No Action Alternative or improve as the TMDL-required studies are completed 43 
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and actions are implemented to improve DO levels. DO levels in other Clean Water Act section 1 
303(d)-listed waterways would not be expected to change relative to Existing Conditions or the No 2 
Action Alternative, as the circulation of flows, tidal flow exchange, and re-aeration would continue to 3 
occur. 4 

SWP/CVP Export Service Areas 5 

The primary factor that would affect DO in the conveyance channels and ultimately the receiving 6 
reservoirs in the SWP/CVP Export Service Areas would be changes in the levels of nutrients and 7 
oxygen-demanding substances and DO levels in the exported water. For reasons provided above, the 8 
Delta waters exported to the SWP/CVP Export Service Areas would not be expected to be 9 
substantially lower in DO compared to Existing Conditions or the No Action Alternative. Exported 10 
water could potentially be warmer and have higher salinity relative to Existing Conditions and the 11 
No Action Alternative. Nevertheless, because the biochemical oxygen demand of the exported water 12 
would not be expected to substantially differ from that under Existing Conditions or the No Action 13 
Alternative (due to ever increasing water quality regulations), canal turbulence and exposure of the 14 
water to the atmosphere and the algal communities that exist within the canals would establish an 15 
equilibrium for DO levels within the canals. The same would occur in downstream reservoirs. 16 
Consequently, substantial adverse effects on DO levels in the SWP/CVP Export Service Areas would 17 
not be expected to occur. 18 

NEPA Effects: The effects on dissolved oxygen from implementing any operational scenario of 19 
Alternative 4 is determined to not be adverse. 20 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 21 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 22 
purpose of making the CEQA impact determination for this constituent. For additional details on the 23 
effects assessment findings that support this CEQA impact determination, see the effects assessment 24 
discussion that immediately precedes this conclusion. 25 

Reservoir storage reductions that would occur under any operational scenario of Alternative 4, 26 
relative to Existing Conditions, would not be expected to result in a substantial adverse change in DO 27 
levels in the reservoirs, because oxygen sources (surface water aeration, aerated inflows, vertical 28 
mixing) would remain.  Similarly, river flow rate reductions that would occur would not be expected 29 
to result in a substantial adverse change in DO levels in the rivers upstream of the Delta, given that 30 
mean monthly flows would remain within the ranges historically seen under Existing Conditions 31 
and the affected river are large and turbulent. Any reduced DO saturation level that may be caused 32 
by increased water temperature would not be expected to cause DO levels to be outside of the range 33 
seen historically. Finally, amounts of oxygen demanding substances and salinity would not be 34 
expected to change sufficiently to affect DO levels. 35 

It is expected there would be no substantial change in Delta DO levels in response to a shift in the 36 
Delta source water percentages under this alternative or substantial degradation of these water 37 
bodies, with regard to DO. DO levels would be affected by nutrient loading, which the state has 38 
begun to aggressively regulate the discharges of, and this loading would not be expected to lower DO 39 
levels relative to Existing Conditions based on historical DO levels. Further, the anticipated changes 40 
in salinity would have relatively minor effects on DO levels, and tidal exchange, which contribute to 41 
the reaeration of Delta waters would not be expected to change substantially. 42 
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There is not expected to be substantial, if even measurable, changes in DO levels in the SWP/CVP 1 
Export Service Areas waters under any operational scenario of Alternative 4, relative to Existing 2 
Conditions, because the biochemical oxygen demand of the exported water would not be expected to 3 
substantially differ from that under Existing Conditions (due to ever increasing water quality 4 
regulations), canal turbulence and exposure of the water to the atmosphere and the algal 5 
communities that exist within the canals would establish an equilibrium for DO levels within the 6 
canals. The same would occur in downstream reservoirs. 7 

Therefore, this alternative is not expected to cause additional exceedance of applicable water quality 8 
objectives by frequency, magnitude, and geographic extent that would result in significant impacts 9 
on any beneficial uses within affected water bodies. Because no substantial changes in DO levels are 10 
expected, long-term water quality degradation would not be expected to occur, and, thus, beneficial 11 
uses would not be adversely affected. Various Delta waterways are 303(d)-listed for low DO, but 12 
because no substantial decreases in DO levels would be expected, greater degradation and DO-13 
related impairment of these areas would not be expected. This impact would be less than significant. 14 
No mitigation is required. 15 

Impact WQ-10: Effects on Dissolved Oxygen Resulting from Implementation ofCM2–CM21 16 

NEPA Effects: CM2–CM21 would not be expected to contribute to adverse DO levels in the Delta. The 17 
increased habitat provided by CM2–CM11 could contribute to an increased biochemical or sediment 18 
demand, through contribution of organic carbon and plants decaying. However, similar habitat 19 
exists currently in the Delta and is not identified as contributing to adverse DO conditions. Although 20 
additional DOC loading to the Delta may occur (see impact WQ-18), only a fraction of the DOC is 21 
available to microorganisms that would consume oxygen as part of the decay and mineralization 22 
process. Since decreases in dissolved organic carbon are not typically observed in Delta waterways 23 
due to these processes, any increase in DOC is unlikely to contribute to adverse DO levels in the 24 
Delta. CM14, an oxygen aeration facility in the Stockton Deep Water Ship Channel to meet TMDL 25 
objectives established by the Central Valley Water Board, would maintain DO levels above those that 26 
impair fish species when covered species are present. CM19, which would fund projects to 27 
contribute to reducing pollutant discharges in stormwater, would be expected to reduce biochemical 28 
oxygen demand load and, thus, would not adversely affect DO levels. The remaining conservation 29 
measures would not be expected to affect DO levels because they are actions that do not affect the 30 
presence of oxygen-demanding substances. 31 

The effects on dissolved oxygen from implementing CM2–CM21 is determined to not be adverse. 32 

CEQA Conclusion: It is expected that DO levels in the Upstream of the Delta Region, in the Plan Area, 33 
or in the SWP/CVP Export Service Areas following implementation of CM2–CM21 under Alternative 34 
4 would not be substantially different from existing DO conditions. Therefore, this alternative is not 35 
expected to cause additional exceedance of applicable water quality objectives by frequency, 36 
magnitude, and geographic extent that would result in significant impacts on any beneficial uses 37 
within affected water bodies. Because no substantial changes in DO levels would be expected, long-38 
term water quality degradation would not be expected, and, thus, beneficial uses would not be 39 
adversely affected. Various Delta waterways are 303(d)-listed for low DO, but because no 40 
substantial decreases in DO levels would be expected, greater degradation and impairment of these 41 
areas would not be expected. Implementation of CM14 would have a net beneficial effect on DO 42 
conditions in the Stockton Deep Water Ship Channel. This impact would be less than significant. No 43 
mitigation is required. 44 
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Impact WQ-11: Effects on Electrical Conductivity Concentrations Resulting from Facilities 1 
Operations and Maintenance (CM1) 2 

Upstream of the Delta 3 

Alternative 4, Scenarios H1–H4, would alter the magnitude and timing of water releases from 4 
reservoirs upstream of the Delta relative to Existing Conditions and the No Action Alternative. With 5 
respect to EC, an increase or decrease in river flow alone is not of concern. Measureable changes in 6 
the quality of the watershed runoff and reservoir inflows would not be expected to occur in the 7 
future; therefore, the EC levels in these reservoirs would not be expected to change relative to 8 
Existing Conditions or the No Action Alternative. There could be increased discharges of EC-9 
elevating parameters in the future in water bodies upstream of the Delta as a result of urban growth 10 
and increased runoff and wastewater discharges. The state has begun to aggressively regulate point-11 
source discharge effects on Delta salinity-elevating parameters, capping dischargers at existing 12 
levels, and is expected to further regulate EC and related parameters upstream of and within the 13 
Delta in the future as salt management plans are developed. Based on these considerations, EC levels 14 
(highs, lows, typical conditions) in the Sacramento River and its tributaries, the eastside tributaries, 15 
or their associated reservoirs upstream of the Delta would not be expected to be outside the ranges 16 
occurring under Existing Conditions or the No Action Alternative. 17 

The effects on lower San Joaquin River EC would be somewhat different. Elevated EC in the San 18 
Joaquin River can be sourced to agricultural use of irrigation water imported from the southern 19 
Delta and applied on soils high in salts. This accumulation of salts is a primary contributor of 20 
elevated EC on the lower San Joaquin River. Tributary flows generally provide dilution of the high 21 
EC agricultural drainage waters. Depending on operational scenario, long-term average flows at 22 
Vernalis would decrease about 6% (as a result of climate change and increased water demands) 23 
relative to Existing Conditions, and would increase about 0.1% relative to the No Action 24 
Alternative(Appendix 5A). These decreases in flow, alone, would correspond to a possible increase 25 
in long-term average EC levels. The level of EC increase cannot be readily quantified but, based on 26 
estimated increase in bromide and chloride concentrations, to which EC is correlated, would be 27 
relatively small and on the order of about 3% relative to Existing Conditions, and less than 0.1% 28 
relative to the No Action Alternative. However, with the implementation of the adopted TMDL for 29 
the San Joaquin River at Vernalis and the ongoing development of the TMDL for the San Joaquin 30 
River upstream of Vernalis and its implementation, it is expected that long-term EC levels will 31 
improve. Based on these considerations, substantial changes in EC levels in the San Joaquin River 32 
relative to Existing Conditions or the No Action Alternative would not be expected of sufficient 33 
magnitude and geographic extent that would result in adverse effects on any beneficial uses, or 34 
substantially degrade the quality of these water bodies, with regard to EC. 35 

Delta 36 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 37 
and CM4) would affect Delta hydrodynamics. To the extent that restoration actions alter 38 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 39 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 40 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 41 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 42 
information. 43 
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Relative to Existing Conditions, modeling indicates that Alternative 4, Scenarios H1–H4, would result 1 
in an increase in the number of days the Bay-Delta WQCP EC objectives would be exceeded in the 2 
Sacramento River at Emmaton, San Joaquin River at San Andreas Landing, Jersey Point, and 3 
Prisoners Point, and Old River near Middle River and at Tracy Bridge (Appendix 8H, Table EC-4).  4 

The percent of days the Emmaton EC objective would be exceeded for the entire period modeled 5 
(1976–1991) would increase from 6% under Existing Conditions to 27–29%, depending on the 6 
operations scenario, and the percent of days out of compliance would increase from 11% under 7 
Existing Conditions to 40–43%, depending on the operations scenario. Although these results are for 8 
modeling that was originally performed for Alternative 4 assuming the Emmaton compliance point 9 
shifted to Threemile Slough, Alternative 4 now does not include a change in compliance point from 10 
Emmaton to Threemile Slough.  Sensitivity analyses were performed that modeled Alternative 4 11 
scenario H3 with Emmaton as the compliance point.  Assuming the compliance location at Emmaton 12 
instead of Threemile Slough in the CALSIM II modeling decreased exceedances at Emmaton from 13 
28% to 15% under Alternative 4, operations scenario H3 (see Appendix 8H Attachment 1 for more 14 
discussion of these sensitivity analyses), which would still be greater than Existing Conditions.  15 
Table 2 of Appendix 8H Attachment 1 indicates that most of these exceedances are a result of 16 
modeling artifacts, but some exceedances are due to dead pool conditions that occurred in 1977, 17 
1981, and 1990 under Alternative 4 and not under Existing Conditions.  As discussed in Chapter 5, 18 
Water Supply, Section 5.3.1, Methods for Analysis, under extreme hydrologic and operational 19 
conditions where there is not enough water supply to meet all requirements, CALSIM II uses a series 20 
of operating rules to reach a solution that is a simplified version of the very complex decision 21 
processes that SWP and CVP operators would use in actual extreme conditions.  Thus, it is unlikely 22 
that the Emmaton objective would actually be violated due to dead pool conditions.  However, these 23 
results indicate that water supply could be either under greater stress or under stress earlier in the 24 
year, and EC levels at Emmaton and in the western Delta may increase as a result, leading to EC 25 
degradation and increased possibility of adverse effects to agricultural beneficial uses.   26 

The percent of days the San Andreas Landing EC objective would be exceeded would increase from 27 
1% to 3–6%, depending on the operations scenario. The percent of days out of compliance with the 28 
EC objective for San Andreas Landing would increase from 1% to 5–9%, depending on the 29 
operations scenario. Sensitivity analyses performed indicate that many of these exceedances  are 30 
modeling artifacts, and the small number of remaining exceedances were small in magnitude, lasted 31 
only a few days, and could be addressed with real time operations of the SWP and CVP (see Section 32 
8.3.1.1 for a description of real time operations of the SWP and CVP). 33 

The percent of days the Prisoners Point EC objective would be exceeded for the entire period 34 
modeled would increase from 6% to 21–31% and the percent of days out of compliance with the EC 35 
objective would increase from 10% to 25–33%, depending on the operations scenario. At Jersey 36 
Point, the percent of days the EC fish and wildlife objective would be exceeded for the entire period 37 
modeled would increase from 0% to 0–2%, and the percent of days out of compliance with the EC 38 
objective would increase from 0% to 0–2%, depending on operations scenario.  Sensitivity analyses 39 
conducted indicate that removing all tidal restoration areas would reduce the number of 40 
exceedances, but there would still be substantially more exceedances than under Existing 41 
Conditions or the No Action Alternative.  Results of the sensitivity analyses indicate that the 42 
exceedances are partially a function of the operations of the alternative itself, perhaps due to Head 43 
of Old River Barrier assumptions and south Delta export differences (see Appendix 8H Attachment 1 44 
for more discussion of these sensitivity analyses).  Appendix X8H Attachment 2 contains a more 45 
detailed assessment of the likelihood of these exceedances impacting aquatic life beneficial uses.  46 
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Specifically, Appendix 8H Attachment 2 discusses whether these exceedances might have indirect 1 
effects on striped bass spawning in the Delta, and concludes that the high level of uncertainty 2 
precludes making a definitive determination.     3 

The increase in percent of days exceeding the EC objectives and days out of compliance at the Old 4 
River locations would be 1–2% at Tracy Bridge and less than 1% at Middle River for all operations 5 
scenarios. Sensitivity analyses performed indicated that many of these exceedances are modeling 6 
artifacts, and modeling barrier installation assumptions consistent with historical dry year practices 7 
of installing barriers earlier in the year could resolve these additional exceedances (see Appendix 8 
8H Attachment 1 for a discussion of these sensitivity analyses).  Furthermore, as noted in Section 9 
8.1.3.7, SWP and CVP operations have relatively little influence on salinity levels at these locations, 10 
and the elevated salinity in south Delta channels is affected substantially by local salt contributions 11 
discharged into the San Joaquin River downstream of Vernalis.  Thus, the modeling has limited 12 
ability to estimate salinity accurately in this region.   13 

Average EC levels at the western and southern Delta compliance locations would decrease, except at 14 
Emmaton, from 1–36% for the entire period modeled and 2–33% during the drought period 15 
modeled (1987–1991) (Appendix 8H, Tables EC-15A through EC-15D). At Emmaton, there would be 16 
an increase in average EC under all operational scenarios, though the increase would be less for 17 
scenarios H3 and H4 (0% for entire period; 8% for drought period) than for scenarios H1 and H2 18 
(13–14% for entire period; 12–13% for drought period). There would be increases in average EC at 19 
two interior Delta locations under all operational scenarios: the S. Fork Mokelumne River at 20 
Terminous average EC would increase 5% for the entire period modeled and 4% during the drought 21 
period modeled; and San Joaquin River at San Andreas Landing average EC would increase 0–9% for 22 
the entire period modeled and 7–13% during the drought period modeled. In addition, under 23 
Scenarios H1 and H2, there would be slight increase (<1–2%) in drought period average EC in the 24 
San Joaquin River at Prisoners Point. On average, EC would increase at San Andreas Landing from 25 
March through September under all operations scenarios; Scenarios H1, H2, and H4 also would 26 
increase EC at this location in February and Scenarios H1 and H2 would increase EC in October. 27 
Average EC in the S. Fork Mokelumne River at Terminous would increase during all months. Average 28 
EC at Jersey Point during the months of April–May, when the fish and wildlife objective applies in all 29 
but critical water year types, would increase from 14–15% for the entire period modeled (Appendix 30 
8H, Tables EC-15A through EC-15D). The comparison to Existing Conditions reflects changes in EC 31 
due to both Alternative 4 operations (including north Delta intake capacity of 9,000 cfs and 32 
numerous other operational components of Scenarios H1–H4) and climate change/sea level rise. 33 

Relative to the No Action Alternative, the percent of days exceeding EC objectives and percent of 34 
days out of compliance would increase at: Sacramento River at Emmaton, San Joaquin River at 35 
Jersey Point, San Andreas Landing, and Prisoners Point; and Old River near Middle River and at 36 
Tracy Bridge (Appendix 8H, Table EC-4). The increase in percent of days exceeding the EC objective 37 
would be 20–30% at Prisoners Point, depending on the operations scenario, and 15% or less at the 38 
remaining locations. The increase in percent of days out of compliance would be 24–32% at 39 
Prisoners Point, depending on the operations scenario, and 17% or less at the remaining locations.  40 
In general, the changes in frequency of exceedances of EC objectives relative to the No Action 41 
Alternative would be similar to those discussed above relative to Existing Conditions, and thus the 42 
conclusions of the sensitivity analyses  discussed above extend to the comparison to the No Action 43 
Alternative.  The exception to this is for Emmaton.  As discussed above, assuming the compliance 44 
location at Emmaton instead of Threemile Slough in the CALSIM II modeling decreased the 45 
frequency of objective exceedances at Emmaton from 28% to 15% under Alternative 4, operations 46 
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scenario H3 (see Appendix 8H Attachment 1 for more discussion of these sensitivity analyses).  This 1 
frequency of objective exceedance is very similar to the frequency of exceedances under the No 2 
Action Alternative, which would be 13%.  Nevertheless, Table 2 of Appendix 8H Attachment 1 3 
indicates that exceedances due to deadpool conditions in 1981 and 1990 occurred under Alternative 4 
4 and not under the No Action Alternative.  As discussed above, it is unlikely that the Emmaton 5 
objective would actually be exceeded due to dead pool conditions.  However, these results indicate 6 
that water supply conditions could be either under greater stress or under stress earlier in the year, 7 
and EC levels at Emmaton and in the western Delta may increase as a result, leading to EC 8 
degradation and increased possibility of adverse effects to agricultural beneficial uses.  The 9 
frequency and magnitude of increased EC levels relative to the No Action Alternative at Emmaton is 10 
lower than relative to Existing Conditions, since climate change and sea level rise present in both the 11 
No Action Alternative and Alternative 4 contribute to the extreme hydrologic conditions in several 12 
years.  13 

For the entire period modeled, average EC levels would increase at western (scenarios H1 and H2 14 
only), interior, and southern Delta locations; the average EC increase would be 12–13% at Emmaton 15 
(western Delta; for scenarios H1 and H2 only), 5–15% at interior Delta locations and 2% or less at 16 
southern Delta locations, depending on the operations scenario (Appendix 8H, Tables EC-15A 17 
through EC-15D). During the drought period modeled, average EC would increase at western 18 
(scenarios H1 and H2 only), interior, and southern Delta locations. The greatest average EC increase 19 
during the drought period modeled would occur in the interior Delta in the San Joaquin River at San 20 
Andreas Landing (7–13% depending on the operations scenario); the increase at the other locations 21 
would be <1–9% (Appendix 8H, Tables EC-15A through EC-15D). The comparison to the No Action 22 
Alternative reflects changes in EC due only to the different operational components of Scenarios H1–23 
H4 of Alternative 4. 24 

For Suisun Marsh, October–May is the period when Bay-Delta WQCP EC objectives for protection of 25 
fish and wildlife apply. Modeling data indicate that average EC for the entire period modeled would 26 
increase in the Sacramento River at Collinsville during the months of March through May under all 27 
operations scenarios of Alternative 4, relative to Existing Conditions, by 0.3–0.9 mS/cm (Appendix 28 
8H, Table EC-21). Long-term average EC would decrease under all operations scenarios, relative to 29 
Existing Conditions, in Montezuma Slough at National Steel during October–May (Appendix 8H, 30 
Table EC-22). The most substantial EC increase would occur near Beldon Landing, with long-term 31 
average EC levels increasing by 1.3–6.0 mS/cm, depending on the month and operations scenario, at 32 
least doubling during some months the long-term average EC relative to Existing Conditions 33 
(Appendix 8H, Table EC-23). Sunrise Duck Club and Volanti Slough also would have long-term 34 
average EC increases during all months ranging 0.5–3.9 mS/cm (Appendix 8H, Tables EC-24 and EC-35 
25). Modeling of Alternative 4 assumed no operation of the Montezuma Slough Salinity Control 36 
Gates, but the project description assumes continued operation of the Salinity Control Gates, 37 
consistent with assumptions included in the No Action Alternative.  A sensitivity analysis modeling 38 
run conducted for Alternative 4 scenario H3 with the gates operational consistent with the No 39 
Action Alternative resulted in substantially lower EC levels than indicated in the original Alternative 40 
4 modeling results discussed above, but EC levels were still somewhat higher than EC levels under 41 
Existing Conditions and the No Action Alternative for several locations and months.  Another 42 
modeling run with the gates operational and restoration areas removed resulted in EC levels nearly 43 
equivalent to Existing Conditions and the No Action Alternative, indicating that design and siting of 44 
restoration areas has notable bearing on EC levels at different locations within Suisun Marsh (see 45 
Appendix 8H Attachment 1 for more information on these sensitivity analyses).  These analyses also 46 
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indicate that increases are related primarily to the hydrodynamic effects of CM4, not operational 1 
components of CM1. Based on the sensitivity analyses, optimizing the design and siting of 2 
restoration areas may limit the magnitude of long-term EC increases to be on the order of  1 mS/cm 3 
or less.   4 

The degree to which the long-term average EC increases in Suisun Marsh would cause exceedance of 5 
Bay-Delta WQCP objectives is unknown, because these objectives are expressed as a monthly 6 
average of daily high tide EC, which does not have to be met if it can be demonstrated “equivalent or 7 
better protection will be provided at the location” (State Water Resources Control Board 2006:14). 8 
The long-term average EC increase may, or may not, contribute to adverse effects on beneficial uses, 9 
depending on how and when wetlands are flooded, soil leaching cycles, and how agricultural use of 10 
water is managed, and future actions taken with respect to the marsh. However, the EC increases at 11 
certain locations could be substantial, depending on siting and design of restoration areas, and it is 12 
uncertain the degree to which current management plans for the Suisun Marsh would be able to 13 
address these substantially higher EC levels and protect beneficial uses. Thus, these increased EC 14 
levels in Suisun Marsh are considered to have a potentially adverse effect on marsh beneficial uses. 15 
Long-term average EC increases in Suisun Marsh under Alternative 4, Scenarios H1–H4, relative to 16 
the No Action Alternative would be similar to the increases relative to Existing Conditions. 17 

SWP/CVP Export Service Area 18 

At the Banks and Jones pumping plants, Alternative 4, Scenarios H1–H4,would result in no 19 
exceedances of the Bay-Delta WQCP’s 1,000 µmhos/cm EC objective for the entire period modeled 20 
(Appendix 8H, Table EC-10). Thus, there would be no adverse effect on the beneficial uses in the 21 
SWP/CVP Export Service Areas using water pumped at this location under the Alternative 4. 22 

At the Banks pumping plant, relative to Existing Conditions, average EC levels under Alternative 4, 23 
Scenarios H1–H4, would decrease 23–27% for the entire period modeled and 21–27% during the 24 
drought period modeled, depending on the operations scenario. Relative to the No Action 25 
Alternative, average EC levels would similarly decrease, by 17–22% for the entire period modeled 26 
and 16–22% during the drought period modeled. (Appendix 8H, Tables EC-15A through EC-15D) 27 

At the Jones pumping plant, relative to Existing Conditions, average EC levels under Alternative 4, 28 
Scenarios H1–H4, would decrease 21–26% for the entire period modeled and 17–23% during the 29 
drought period modeled, depending on the operations scenario. Relative to the No Action 30 
Alternative, average EC levels would similarly decrease by 17–22% for the entire period modeled 31 
and 14–20% during the drought period modeled. (Appendix 8H, Table EC-15A through EC-15D). 32 

Based on the decreases in long-term average EC levels that would occur at the Banks and Jones 33 
pumping plants, Alternative 4, Scenarios H1–H4, would not cause degradation of water quality with 34 
respect to EC in the SWP/CVP Export Service Areas; rather, Alternative 4, Scenarios H1–H4, would 35 
improve long-term average EC conditions in the SWP/CVP Export Service Areas. 36 

Commensurate with the EC decrease in exported waters, an improvement in lower San Joaquin 37 
River average EC levels would be expected since EC in the lower San Joaquin River is, in part, related 38 
to irrigation water deliveries from the Delta. While the magnitude of this expected lower San 39 
Joaquin River improvement in EC is difficult to predict, the relative decrease in overall loading of EC-40 
elevating constituents to the Export Service Areas would likely alleviate or lessen any expected 41 
increase in EC at Vernalis related to decreased annual average San Joaquin River flows. 42 
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The export area of the Delta is listed on the state’s CWA Section 303(d) list as impaired due to 1 
elevated EC. Alternative 4, Scenarios H1–H4, would result in lower average EC levels relative to 2 
Existing Conditions and the No Action Alternative and, thus, would not contribute to additional 3 
beneficial use impairment related to elevated EC in the SWP/CVP Export Service Areas waters. 4 

NEPA Effects: In summary, based on the results of the modeling and sensitivity analyses conducted, 5 
it is unlikely that there would be increased frequency of exceedance of agricultural EC objectives in 6 
the western, interior, or southern Delta.  However, modeling results indicate that there could be 7 
increased long-term and drought period average EC levels that would occur in the western Delta 8 
under Alternative 4, Scenarios H1–H4, relative to the No Action Alternative, that would contribute to 9 
adverse effects on the agricultural beneficial uses. The increased frequency of exceedance of the San 10 
Joaquin River at Prisoners Point EC objective and long-term and drought period average EC could 11 
contribute to adverse effects on fish and wildlife beneficial uses (specifically, indirect adverse effects 12 
on striped bass spawning), though there is a high degree of uncertainty associated with this impact. 13 
The western and southern Delta are CWA section 303(d) listed as impaired due to elevated EC, and 14 
increases in long-term average and drought period average EC in the western portion of the Delta 15 
have the potential to contribute to additional beneficial use impairment. The increases in long-term 16 
average EC levels that could occur in Suisun Marsh would further degrade existing EC levels and 17 
could contribute to adverse effects on the fish and wildlife beneficial uses. Suisun Marsh is CWA 18 
section 303(d) listed as impaired due to elevated EC, and the potential increases in long-term 19 
average EC levels could contribute to additional beneficial use impairment. The effects on EC in the 20 
western Delta, San Joaquin River at Prisoners Point, and in Suisun Marsh constitute an adverse effect 21 
on water quality. Mitigation Measure WQ-11 would be available to reduce these effects 22 
(implementation of this measure along with a separate, non-environmental commitment as set forth 23 
in EIR/EIS Appendix 3B, Environmental Commitments, relating to the potential EC-related changes 24 
would reduce these effects). Specifically, Mitigation Measure WQ-11d would be expected to reduce 25 
effects in Suisun Marsh to a level that would not be adverse. 26 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 27 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 28 
purpose of making the CEQA impact determination for this constituent. For additional details on the 29 
effects assessment findings that support this CEQA impact determination, see the effects assessment 30 
discussion that immediately precedes this conclusion. 31 

River flow rate and reservoir storage reductions that would occur under Alternative 4, Scenarios 32 
H1–H4, relative to Existing Conditions, would not be expected to result in a substantial adverse 33 
change in EC levels in the reservoirs and rivers upstream of the Delta, given that: changes in the 34 
quality of watershed runoff and reservoir inflows would not be expected to occur in the future; the 35 
state’s aggressive regulation of point-source discharge effects on Delta salinity-elevating parameters 36 
and the expected further regulation as salt management plans are developed; the salt-related 37 
TMDLs adopted and being developed for the San Joaquin River; and the expected improvement in 38 
lower San Joaquin River average EC levels commensurate with the lower EC of the irrigation water 39 
deliveries from the Delta. 40 

Relative to Existing Conditions, Alternative 4, Scenarios H1–H4, would not result in any substantial 41 
increases in long-term average EC levels in the SWP/CVP Export Service Areas. There would be no 42 
exceedance of the EC objective at the Jones and Banks pumping plants. Average EC levels for the 43 
entire period modeled would decrease at both plants and, thus, this alternative would not contribute 44 
to additional beneficial use impairment related to elevated EC in the SWP/CVP Export Service Areas 45 
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waters. Rather, this alternative would improve long-term EC levels in the SWP/CVP Export Service 1 
Areas, relative to Existing Conditions. 2 

In the Plan Area, Alternative 4, Scenarios H1–H4, would result in an increase in the frequency with 3 
which Bay-Delta WQCP EC objectives are exceeded for the entire period modeled (1976–1991) in 4 
the San Joaquin River at Jersey Point, and the San Joaquin River at Prisoners Point.  Though objective 5 
exceedance would likely not occur in the Sacramento River at Emmaton, average EC levels at 6 
Emmaton would increase by <1–14% for the entire period modeled and 8–13% during the drought 7 
period modeled. These increases in long-term and drought period average EC levels  would 8 
potentially contribute to adverse effects on the agricultural beneficial uses in the western Delta. The 9 
comparison to Existing Conditions reflects changes in EC due to both Alternative 4 operations and 10 
climate change/sea level rise.  The adverse effects expected to occur at Emmaton would be due in 11 
part to the effects of climate change/sea level rise, and in part due to Alternative 4 operations.  This 12 
is evidenced by the significant effects expected in the No Action Alternative at Emmaton relative to 13 
Existing Conditions (see Section 8.3.3.1, Impact WQ-11), as well as the fact that a lesser level of 14 
adverse effects is expected at Emmaton under Alternative 4 relative to the No Action Alternative 15 
(see “NEPA Effects” section above).  Based on the results of the modeling and sensitivity analyses 16 
conducted, it is unlikely that there would be increased frequency of exceedance of agricultural EC 17 
objectives in the interior or southern Delta, or that increased long-term and drought period average 18 
EC levels that would occur in these areas, relative to Existing Conditions, would contribute to 19 
adverse effects on the agricultural beneficial uses.  The increased frequency of exceedance of the fish 20 
and wildlife objective at Jersey Point and Prisoners Point could contribute to adverse effects on 21 
aquatic life (specifically, indirect adverse effects on striped bass spawning), though there is a high 22 
degree of uncertainty associated with this impact. Because EC is not bioaccumulative, the increases 23 
in long-term average EC levels would not directly cause bioaccumulative problems in aquatic life or 24 
humans. The western and southern Delta are CWA section 303(d) listed for elevated EC and the 25 
increased EC degradation that could occur in the western Delta could make beneficial use 26 
impairment measurably worse. Since there would be very little change in EC levels in the southern 27 
Delta and there is not expected to be an increase in frequency of exceedances of objectives, this 28 
alternative is not expected to make beneficial use impairment measurably worse in the southern 29 
Delta.  This impact is considered to be significant. 30 

Further, relative to Existing Conditions, Alternative 4, Scenarios H1–H4, could result in substantial 31 
increases in long-term average EC during the months of October through May in Suisun Marsh. The 32 
increases in long-term average EC levels that would occur in Suisun Marsh could further degrade 33 
existing EC levels and thus contribute additionally to adverse effects on the fish and wildlife 34 
beneficial uses. Because EC is not bioaccumulative, the increases in long-term average EC levels 35 
would not directly cause bioaccumulative problems in fish and wildlife. Suisun Marsh is CWA section 36 
303(d) listed for elevated EC and the increases in long-term average EC that would occur in the 37 
marsh could make beneficial use impairment measurably worse. This impact is considered to be 38 
significant.  However, based on sensitivity analyses conducted to date (see Appendix 8H Attachment 39 
1), it is expected that implementation of WQ-11d will be able to reduce impacts on EC in Suisun 40 
Marsh to a less than significant level.   41 

Implementation of Mitigation Measure WQ-11 along with a separate, non-environmental 42 
commitment relating to the potential increased costs associated with EC-related changes would 43 
reduce these effects. Although it is not known whether implementation of WQ-11 will be able to 44 
feasibly reduce water quality degradation in the western Delta, implementation of Mitigation 45 
Measure WQ-11 is recommended to attempt to reduce the effect that increased EC may have on 46 
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Delta beneficial uses. However, because the effectiveness of this mitigation measure to result in 1 
feasible measures for reducing these water quality effects is uncertain, this impact is considered to 2 
remain significant and unavoidable. As mentioned above, it is expected that implementation of WQ-3 
11d will be able to reduce impacts on EC in Suisun Marsh to a less than significant level.   4 

 5 

In addition to and to supplement Mitigation Measure WQ-11, the BDCP proponents have 6 
incorporated into the BDCP, as set forth in EIR/EIS Appendix 3B, Environmental Commitments, a 7 
separate, non-environmental commitment to address the potential increased water treatment costs 8 
that could result from EC concentration effects on municipal, industrial and agricultural water 9 
purveyor operations. Potential options for making use of this financial commitment include funding 10 
or providing other assistance towards acquiring alternative water supplies or towards modifying 11 
existing operations when EC concentrations at a particular location reduce opportunities to operate 12 
existing water supply diversion facilities. Please refer to Appendix 3B, Environmental Commitments, 13 
for the full list of potential actions that could be taken pursuant to this commitment in order to 14 
reduce the water quality treatment costs associated with water quality effects relating to chloride, 15 
electrical conductivity, and bromide. 16 

Mitigation Measure WQ-11: Avoid, Minimize, or Offset, as Feasible, Reduced Water 17 
Quality Conditions 18 

In order to reduce the effects of increased EC levels, and potential adverse effects on beneficial 19 
uses associated with CM1 operations (and hydrodynamic effects of tidal restoration under CM4), 20 
the proposed mitigation requires a series of phased actions to identify and evaluate feasible 21 
actions, followed by development and implementation of the actions, if determined to be 22 
necessary. The emphasis and mitigation actions would be limited to those identified as 23 
necessary to avoid, reduce, or offset adverse EC effects at Delta compliance locations and the 24 
Suisun Marsh. The development and implementation of any mitigation actions shall be focused 25 
on those incremental effects attributable to implementation of Alternative 4 operations only. 26 
Development of mitigation actions for the incremental EC effects attributable to climate 27 
change/sea level rise are not required because these changed conditions would occur with or 28 
without implementation of Alternative 4. The goal of specific actions would be to reduce/avoid 29 
additional exceedances of Delta EC objectives and reduce long-term average concentration 30 
increases to levels that would not adversely affect beneficial uses within the Delta and Suisun 31 
Marsh. 32 

Mitigation Measure WQ-11a: Conduct Additional Evaluation of Operational Ability to 33 
Reduce or Eliminate Water Quality Degradation in Western Delta Incorporating Site-34 
Specific Restoration Areas and Updated Climate Change/Sea Level Rise Projections, if 35 
Available 36 

The BDCP proponents will conduct additional evaluations and develop additional modeling (as 37 
necessary) to define the extent to which modified operations of the SWP and CVP could reduce 38 
or eliminate water quality degradation in the western Delta currently modeled to occur under 39 
Alternative 4. The additional evaluations will be conducted to consider specifically the changes 40 
in Delta hydrodynamic conditions associated with tidal habitat restoration under CM4 once the 41 
specific restoration locations and timing of their construction are identified and designed. The 42 
evaluations will also consider up-to-date estimates of climate change and sea level rise, if and 43 
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when such information is available.  These evaluations will be conducted concurrently with 1 
Mitigation Measure WQ-11b.  Together, findings from WQ-11a and WQ-11b will indicate 2 
whether sufficient flexibility to prevent or offset EC  increases is feasible under Alternative 4. 3 
These actions are identical to the actions discussed in Mitigation Measure WQ-7a regarding 4 
levels of chloride in the western Delta. 5 

Mitigation Measure WQ-11b: Site and Design Restoration Sites to Reduce or Eliminate 6 
Water Quality Degradation in the Western Delta 7 

BDCP proponents shall consider effects of site-specific restoration areas proposed under CM4 8 
on EC levels in the western Delta.  Design and siting of restoration areas shall attempt to reduce 9 
water quality degradation in the western Delta to the extent possible without compromising 10 
proposed benefits of the restoration areas.   These evaluations will be conducted concurrently 11 
with Mitigation Measure WQ-11a.   Together, findings from WQ-11a and WQ-11b will indicate 12 
whether sufficient flexibility to prevent or offset EC increases is feasible under Alternative 4. 13 
These actions are identical to the actions discussed in Mitigation Measure WQ-7b regarding 14 
levels of chloride in the western Delta. 15 

Mitigation Measure WQ-11c: Design Restoration Sites to Reduce Effects on Compliance 16 
with the Fish and Wildlife EC Objective between Prisoners Point and Jersey Point, 17 
Evaluate Striped Bass Monitoring Data, and Consult with CDFW/USFWS/NMFS to 18 
Determine Whether Additional Actions are Warranted 19 

BDCP proponents shall consider effects of site-specific restoration areas proposed under CM4 20 
on compliance with the fish and wildlife EC objective between Jersey Point and Prisoners point 21 
on the San Joaquin River.  Design of restoration areas shall attempt to reduce potential effects to 22 
the extent possible without compromising proposed benefits of the restoration areas.  23 
Additionally, following commencement of initial operations of CM1, the BDCP proponents will 24 
evaluate ongoing monitoring of striped bass populations, and, specifically spawning in the San 25 
Joaquin River between Jersey Point and Prisoners Point, and will conduct such monitoring if it is 26 
not already being conducted by CDFW at that time.  The BDCP proponents will consult with 27 
CDFW, USFWS, and NMFS to determine whether adaptive changes to Head of Old River Barrier 28 
operations and/or changes in North Delta vs. South Delta exports are warranted to avoid 29 
adverse impacts of salinity on striped bass spawning in the San Joaquin River.  Because these 30 
actions may have adverse effects on other species, consultation is required, and the changes may 31 
not be warranted  depending on conditions of striped bass populations and populations of other 32 
species at that time.    33 

Mitigation Measure WQ-11d: Site and Design Restoration Sites and consult with 34 
CDFW/USFWS, and Suisun Marsh Stakeholders to Identify Potential Actions to Avoid or 35 
Reduce EC Level Increases in the Marsh 36 

BDCP proponents shall consider effects of site-specific restoration areas proposed under CM4 37 
on EC levels and compliance with the fish and wildlife EC objectives for Suisun Marsh.  Design 38 
and siting of restoration areas shall attempt to reduce potential effects to the extent possible 39 
without compromising proposed benefits of the restoration areas.  BDCP proponents will also 40 
consult with CDFW/USFWS, and Suisun Marsh stakeholders, to identify potential actions to 41 
avoid or minimize the EC increases in the marsh, with the goal of maintaining EC at levels that 42 
would not further impair fish and wildlife beneficial uses in Suisun Marsh. Potential actions may 43 
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include modifications of the existing Suisun Marsh Salinity Control Gates for effective salinity 1 
control and evaluation of the efficacy of additional physical salinity control facilities or 2 
operations for the marsh to reduce the effects of increased EC levels. These actions are identical 3 
to the actions discussed in Mitigation Measure WQ-7d regarding levels of chloride in Suisun 4 
Marsh. 5 

Impact WQ-12: Effects on Electrical Conductivity Resulting from Implementation ofCM2–6 
CM21 7 

NEPA Effects: The implementation of the other conservation measures (i.e., CM2–CM21) present no 8 
new direct sources of EC to the affected environment, including areas upstream of the Delta, within 9 
the Delta region, and in the SWP/CVP Export Service Areas. As they pertain to EC, implementation of 10 
these conservation measures would not be expected to adversely affect any of the beneficial uses of 11 
the affected environment. Moreover, some habitat restoration conservation measures would occur 12 
on lands within the Delta currently used for irrigated agriculture. Such replacement or substitution 13 
of land use activity is not expected to result in new or increased sources of EC to the Delta and, in 14 
fact, could decrease EC through elimination of high EC agricultural runoff. 15 

CM4 would result in substantial tidal habitat restoration that would increase the magnitude of daily 16 
tidal water exchange at the restoration areas, and alter other hydrodynamic conditions in adjacent 17 
Delta channels. The DSM2 modeling included assumptions regarding possible locations of tidal 18 
habitat restoration areas, and how restoration would affect Delta hydrodynamic conditions, and 19 
thus the effects of this restoration measure on Delta EC were included in the assessment of CM1 20 
facilities operations and maintenance. 21 

Implementation of CM2–CM21 would not be expected to adversely affect EC levels in the affected 22 
environment and thus would not adversely affect beneficial uses or substantially degrade water 23 
quality with regard to EC within the affected environment. 24 

The effects on EC from implementing CM2–CM21 is determined to not be adverse. 25 

CEQA Conclusion: Implementation of CM2–CM21 under Alternative 4 would not present new or 26 
substantially changed sources of EC to the affected environment. Some conservation measures may 27 
replace or substitute for existing irrigated agriculture in the Delta. This replacement or substitution 28 
is not expected to substantially increase or present new sources of EC, and could actually decrease 29 
EC loads to Delta waters. Thus, implementation of CM2–CM21 would have negligible, if any, adverse 30 
effects on EC levels throughout the affected environment and would not cause exceedance of 31 
applicable state or federal numeric or narrative water quality objectives/criteria that would result 32 
in adverse effects on any beneficial uses within affected water bodies. Further, implementation of 33 
CM2–CM21would not cause significant long-term water quality degradation such that there would 34 
be greater risk of adverse effects on beneficial uses. Based on these findings, this impact is 35 
considered to be less than significant. No mitigation is required. 36 
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Impact WQ-13: Effects on Mercury Concentrations Resulting from Facilities Operations and 1 
Maintenance (CM1) 2 

Upstream of the Delta 3 

Under the various Alternative 4 scenarios (H1–H4), greater water demands and climate change 4 
would alter the magnitude and timing of reservoir releases and river flows upstream of the Delta in 5 
the Sacramento River watershed and east-side tributaries, relative to Existing Conditions. 6 

The Sacramento River at Freeport and San Joaquin River at Vernalis (as summarized for water 7 
quality average concentrations in Tables 8-48 and 8-49) were examined for flow/concentration 8 
relationships for mercury and methylmercury. No significant, predictive regression relationships 9 
were discovered for mercury or methylmercury, except for total mercury with flow at Freeport 10 
(monthly or annual) (Appendix 8I, Figure I-10 through I-13).Such a positive relationship between 11 
total mercury and flow is to be expected based on the association of mercury with suspended 12 
sediment and the mobilization of sediments during storm flows. However, the changes in flow in the 13 
Sacramento River under the operational scenarios of Alternative 4 relative to Existing Conditions 14 
and No Action Alternative are not of the magnitude of storm flows, in which substantial sediment-15 
associated mercury is mobilized. Therefore mercury loading should not be substantially different 16 
due to changes in flow. In addition, even though it may be flow-affected, total mercury 17 
concentrations remain well below criteria at upstream locations. Any negligible changes in mercury 18 
concentrations that may occur in the water bodies of the affected environment located upstream of 19 
the Delta would not be of frequency, magnitude, and geographic extent that would adversely affect 20 
any beneficial uses or substantially degrade the quality of these water bodies as related to mercury. 21 
Both waterborne methylmercury concentrations and largemouth bass fillet mercury concentrations 22 
are expected to remain above guidance levels at upstream of Delta locations, but will not change 23 
substantially relative to Existing Conditions or No Action Alternative due to changes in flows under 24 
the operational scenarios of Alternative 4. 25 

The upstream of Delta areas in the north will benefit from the implementation of the Cache Creek, 26 
Sulfur Creek, Harley Gulch, and Clear Lake Mercury TMDLs and the American River methylmercury 27 
TMDL. These projects will target specific sources of mercury and methylation upstream of the Delta 28 
and could result in net improvement to Delta mercury loading in the future. The implementation of 29 
these projects could help to ensure that upstream of Delta environments will not be substantially 30 
degraded for water quality with respect to mercury or methylmercury. 31 

Delta 32 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 33 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 34 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 35 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 36 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 37 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 38 
information. 39 

The water quality impacts of waterborne concentrations of mercury (Appendix 8I, Table I-5) and 40 
methylmercury (Appendix 8I, Table I-6) and fish tissue mercury concentrations (Appendix 8I, 41 
Tables I-11A through I-11D) were evaluated for nine Delta locations. 42 
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The analysis of percentage change in assimilative capacity of waterborne total mercury of 1 
Alternative 4 scenarios as compared to Existing Conditions showed the greatest decrease to be of -2 
2.4% in the Old River at Rock Slough and the Contra Costa Pumping Plant for scenario. These are 3 
bounded by Alternative 4 H1 estimates of -1.4% and -1.5% at these two locations, respectively. In 4 
contrast the greatest increase in assimilative capacity relative to Existing Conditions was 4.4% for 5 
H4 at the Jones Pumping Plant (Figures 8-53 through 8-54).Scenarios H2 and H3 range in changes in 6 
assimilative capacity in relation to Existing Conditions from -2.1% (H3 at Contra Costa Pumping 7 
Plant to 4.1 (H2 at Banks).These small changes in assimilative capacity are not expected to result in 8 
adverse (or positive) effects to beneficial uses. 9 

As compared to the No Action Alternative, Alternative 4 H4 showed the greatest range in changes in 10 
assimilative capacity for total mercury; ranging from 5.0% at the Jones Pumping Plant to -2.3% at 11 
the Old River site. These same sites show the smallest range of effects for Alternative 4 H1; with 12 
4.3% and -1.4% for these same two stations, respectively. Scenarios H2 and H3 fall between these 13 
extremes. However, these small ranges of changes are not expected to result in adverse effects to 14 
beneficial uses. 15 

All methylmercury concentrations in water were estimated to exceed TMDL guidelines and no 16 
assimilative capacity exists. Changes in methylmercury concentration are expected to be very small. 17 
The greatest annual average methylmercury concentration for drought conditions was 0.163 ng/L 18 
for the San Joaquin River at Buckley Cove (all scenarios) which was slightly higher than Existing 19 
Conditions (0.161 ng/L) and slightly lower than the No Action Alternative (0.167 ng/L) (Appendix 20 
8I Table I-6). In general, the Alternative 4 H4 conditions were highest in concentration and 21 
Alternative 4 H1 was lowest, as compared among scenarios for modeled methylmercury 22 
concentrations in water. All modeled concentrations exceeded the methylmercury TMDL guidance 23 
objective of 0.06 ng/L, therefore percentage change in assimilative capacity was not evaluated for 24 
methylmercury. 25 

Similar to waterborne methylmercury, fish tissue mercury concentration estimates all exceed TMDL 26 
guidelines. Percentage changes were somewhat larger than for waterborne concentrations, but not 27 
expected to result in changes to beneficial use. Fish tissue estimates show only small or no increases 28 
in EQs based on long-term annual average concentrations for mercury at the Delta locations 29 
(Appendix 8I, Table I-11Aa through I-11Db). The greatest increase over Existing Conditions was for 30 
scenario H4 and was 15% at Old River at Rock Slough and 13% for Franks Tract as compared to H1 31 
estimates for both of those locations of 9% (Table 1-11 Ab – Db). In comparison to the No Action 32 
Alternative, the greatest increases in concentrations mirrored the Existing Condition comparisons 33 
and were estimated to be 12% for Old River at Rock Slough, and 12% for Franks Tract. Scenario H1 34 
provided the lowest set of percent changes in bass mercury for those locations (Figure 8-55a,b, 35 
Appendix 8I, Tables I-11Aa through I-11Db).  Because these increases are relatively small, and it is 36 
not evident that substantive increases are expected at numerous locations throughout the Delta, 37 
these changes are expected to be within the uncertainty inherent in the modeling approach, and 38 
would likely not be measurable in the environment.  See Appendix 8I for a discussion of the 39 
uncertainty associated with the fish tissue estimates.    40 

SWP/CVP Export Service Areas 41 

The analysis of mercury and methylmercury in the SWP/CVP Export Service Areas was based on 42 
concentrations estimated at the Banks and Jones pumping plants. Both waterborne total and 43 
methylmercury concentrations for Alternative 4, all scenarios, at the Jones and Banks pumping 44 
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plants, were lower than Existing Conditions and the No Action Alternative (Appendix 8I, Figures I-4 1 
and I-5).Therefore, mercury shows an increased assimilative capacity at these locations (Figures 8-2 
53 and 8-54).The greatest increase was 5% for scenario H4 for Jones Plant (compared to No Action); 3 
the least was H2 at Banks of 2.9% (compared to Existing Conditions). 4 

The largest improvements in bass tissue mercury concentrations and EQs for Alternative 4, relative 5 
to Existing Conditions and the No Action Alternative at any location within the Delta are expected 6 
for the export pump locations. The greatest improvement in bass tissue mercury concentration are 7 
expected for scenario H4 at the Banks and Jones pumping plants (-14% and -16%, respectively) 8 
(Figure 8-55a,b, Appendix 8I Table I-11Aa through I-11Db). 9 

NEPA Effects: Based on the above discussion, the effects of mercury and methylmercury in 10 
comparison of Scenarios H1–H4 of Alternative 4 to the No Action Alternative (as waterborne and 11 
bioaccumulated forms) are not considered to be adverse. 12 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 13 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 14 
purpose of making the CEQA impact determination for this constituent. For additional details on the 15 
effects assessment findings that support this CEQA impact determination, see the effects assessment 16 
discussion that immediately precedes this conclusion. 17 

Under Alternative 4, greater water demands and climate change would alter the magnitude and 18 
timing of reservoir releases and river flows upstream of the Delta in the Sacramento River 19 
watershed and east-side tributaries, relative to Existing Conditions. Concentrations of mercury and 20 
methylmercury upstream of the Delta will not be substantially different relative to Existing 21 
Conditions due to the lack of important relationships between mercury/methylmercury 22 
concentrations and flow for the major rivers. 23 

Methylmercury concentrations exceed criteria at all locations in the Delta and no assimilative 24 
capacity exists. However, monthly average waterborne concentrations of total and methylmercury, 25 
over the period of record, are very similar to Existing Conditions. Similarly, estimates of fish tissue 26 
mercury concentrations show almost no differences would occur among sites for Alternative 4 27 
scenarios as compared to Existing Conditions for Delta sites. The greatest changes in assimilative 28 
capacity and tissue mercury estimates were for scenario H4; these least for scenario H1. 29 

Assessment of effects of mercury in the SWP and CVP Export Service Areas were based on effects on 30 
mercury concentrations and fish tissue mercury concentrations at the Banks and Jones pumping 31 
plants. The Banks and Jones pumping plants are expected to show increased assimilative capacity 32 
for waterborne mercury and decreased fish tissue concentrations of mercury for Alternative 4, all 33 
scenarios, as compared to Existing Conditions. 34 

As such, none of the H1–H4 scenarios for this alternative are expected to cause additional 35 
exceedance of applicable water quality objectives/criteria by frequency, magnitude, and geographic 36 
extent that would cause adverse effects on any beneficial uses of waters in the affected environment. 37 
Because mercury concentrations are not expected to increase substantially, no long-term water 38 
quality degradation is expected to occur and, thus, no adverse effects to beneficial uses would occur. 39 
Because any increases in mercury or methylmercury concentrations are not likely to be measurable, 40 
changes in mercury concentrations or fish tissue mercury concentrations would not make any 41 
existing mercury-related impairment measurably worse. In comparison to Existing Conditions, 42 
Alternative 4 would not increase levels of mercury by frequency, magnitude, and geographic extent 43 
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such that the affected environment would be expected to have measurably higher body burdens of 1 
mercury in aquatic organisms, thereby substantially increasing the health risks to wildlife (including 2 
fish) or humans consuming those organisms. This impact is considered to be less than significant. No 3 
mitigation is required. 4 

Impact WQ-14: Effects on Mercury Concentrations Resulting from Implementation ofCM2–5 
CM21 6 

NEPA Effects: Some habitat restoration activities under Alternative 4 would occur on lands in the 7 
Delta formerly used for irrigated agriculture. Tidal and other restoration proposed under 8 
Alternative 4 have the potential to increase water residence times and increase accumulation of 9 
organic sediments that are known to enhance methylmercury bioaccumulation in biota in the 10 
restored habitat. Therefore, increases in mercury methylation in the habitat restoration areas is 11 
possible but uncertain depending on the specific restoration design implemented at a particular 12 
Delta location. Models to estimate the potential for methylmercury formation in restored areas are 13 
not currently available. However, DSM2 modeling for Alternative 4 operations does incorporate 14 
assumptions for certain habitat restoration activities proposed under CM2 and CM4 (see Section 15 
8.3.1.3) that result in changes to Delta hydrodynamics compared to the No Action Alternative. These 16 
modeled restoration assumptions provide some insight into potential hydrodynamic changes that 17 
could be expected related to implementing CM2 and CM4 and are considered in the evaluation of the 18 
potential for increased mercury and methylmercury concentrations under Alternative 4. 19 

BDCP Conservation Measure 12 (CM12) addresses the potential for methylmercury bioaccumulation 20 
associated with restoration activities and acknowledges the uncertainties associated with mitigating 21 
or minimizing this potential effect. CM12 proposes project-specific mercury management plans for 22 
restoration actions that will incorporate relevant approaches recommended in Phase 1 23 
Methylmercury TMDL control studies. Specific approaches recommended under CM12 that are 24 
intended to minimize or mitigate for potential increases in methylmercury bioaccumulation at 25 
future restoration sites include: 26 

 Characterizing mercury, methylmercury, organic carbon, iron, and sulfate concentrations to 27 
better inform restoration design, 28 

 Sequestering methylmercury at restoration sites using low intensity chemical dosing 29 
techniques, 30 

 Minimizing microbial methylation associated with anoxic conditions by reducing the amount of 31 
organic material at a restoration site(this approach could limit the benefit of restoration areas 32 
by limiting the amount of carbon supplied by these areas to the Delta as a whole. In some cases, 33 
this would run directly counter to the goals and objectives of the BDCP. This approach should 34 
not be implemented in such a way that it reduces the benefits to the Delta ecosystem provided 35 
by restoration areas), 36 

 Designing restoration sites to enhance photo degeneration that converts methylmercury into a 37 
biologically unavailable, inorganic form of mercury, 38 

 Remediating restoration site soils with iron to reduce methylation in sulfide rich soils, and 39 

 Considering capping mercury laden sediments, where feasible, to reduce methylation potential 40 
at a site. 41 
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Because of the uncertainties associated with site-specific estimates of methylmercury 1 
concentrations and the uncertainties in source modeling and tissue modeling, the effectiveness of 2 
methylmercury management proposed under CM12 to reduce methylmercury concentrations would 3 
need to be evaluated separately for each restoration effort, as part of design and implementation. 4 
Because of this uncertainty and the known potential for methylmercury creation in the Delta this 5 
potential effect of implementing CM2–CM21 is considered adverse. 6 

CEQA Conclusion: There would be no substantial, long-term increase in mercury or methylmercury 7 
concentrations or loads in the rivers and reservoirs upstream of the Delta or the waters exported to 8 
the CVP and SWP service areas due to implementation of CM2–CM21 relative to Existing Conditions. 9 
However, in the Delta, uptake of mercury from water and/or methylation of inorganic mercury may 10 
increase to an unquantified degree as part of the creation of new, marshy, shallow, or organic-rich 11 
restoration areas. Methylmercury is 303(d)-listed within the affected environment, and therefore 12 
any potential measurable increase in methylmercury concentrations would make existing mercury-13 
related impairment measurably worse. Because mercury is bioaccumulative, increases in water-14 
borne mercury or methylmercury that could occur in some areas could bioaccumulate to somewhat 15 
greater levels in aquatic organisms and would, in turn, pose health risks to fish, wildlife, or humans. 16 
Design of restoration sites under Alternative 4 would be guided by CM12 which requires 17 
development of site-specific mercury management plans as restoration actions are implemented. 18 
The effectiveness of minimization and mitigation actions implemented according to the mercury 19 
management plans is not known at this time, although the potential to reduce methylmercury 20 
concentrations exists based on current research. Although the BDCP will implement CM12 with the 21 
goal to reduce this potential effect, the uncertainties related to site specific restoration conditions 22 
and the potential for increases in methylmercury concentrations in the Delta result in this potential 23 
impact being considered significant. No mitigation measures would be available until specific 24 
restoration actions are proposed. Therefore this programmatic impact is considered significant and 25 
unavoidable. 26 

Impact WQ-15: Effects on Nitrate Concentrations Resulting from Facilities Operations and 27 
Maintenance (CM1) 28 

Upstream of the Delta 29 

Although point sources of nitrate do exist upstream of the Delta in the Sacramento River watershed, 30 
nitrate levels in the major rivers (Sacramento, Feather, American) are low, generally due to ample 31 
dilution available in the rivers relative to the magnitude of the discharges. Furthermore, while many 32 
dischargers have already improved facilities to remove more nitrate, many others are likely to do so 33 
over the next few decades. Non-point sources of nitrate within the Sacramento watersheds are also 34 
relatively low, thus resulting in generally low nitrate-N concentrations in the reservoirs and rivers 35 
of the watershed. Furthermore, there is no correlation between historical water year average nitrate 36 
concentrations and water year average flow in the Sacramento River at Freeport (Nitrate Appendix 37 
8J, Figure 1). Consequently, any modified reservoir operations and subsequent changes in river 38 
flows under various operational scenarios of Alternative 4, relative to Existing Conditions or the No 39 
Action Alternative, are expected to have negligible, if any, effects on average reservoir and river 40 
nitrate-N concentrations in the Sacramento River watershed upstream of the Delta. 41 

In the San Joaquin River watershed, nitrate concentrations are higher than in the Sacramento 42 
watershed, owing to use of nitrate based fertilizers throughout the lower watershed. The correlation 43 
between historical water year average nitrate concentrations and water year average flow in the San 44 
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Joaquin River at Vernalis is a weak inverse relationship—that is, generally higher flows result in 1 
lower nitrate concentrations, while low flows result in higher nitrate concentrations (linear 2 
regression r2=0.49, Nitrate Appendix 8J, Figure 2). Under Alternative 4, Scenarios H1–H4, modeling 3 
indicates that long-term annual average flows on the San Joaquin River would decrease by an 4 
estimated 6% relative to Existing Conditions, and would remain virtually the same relative to the No 5 
Action Alternative (Appendix 5A). Given these relatively small decreases in flows and the weak 6 
correlation between nitrate and flows in the San Joaquin River (see Nitrate Appendix 8J, Figure 2), it 7 
is expected that nitrate concentrations in the San Joaquin River would be minimally affected, if at all, 8 
by changes in flow rates under any operational scenario of Alternative 4. 9 

Any negligible changes in nitrate-N concentrations that may occur in the water bodies of the affected 10 
environment located upstream of the Delta would not be of frequency, magnitude and geographic 11 
extent that would adversely affect any beneficial uses or substantially degrade the quality of these 12 
water bodies, with regards to nitrate. 13 

Delta 14 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 15 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 16 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 17 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 18 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 19 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 20 
information. 21 

Mixing calculations indicate that under Alternative 4 (including the different operational 22 
components of Scenarios H1–H4), relative to Existing Conditions and the No Action Alternative, 23 
nitrate concentrations throughout the Delta are anticipated to remain low (<1.4 mg/L-N) relative to 24 
adopted objectives (Appendix 8J,Nitrate, Table 16, 17A through 17D). Although changes at specific 25 
Delta locations and for specific months may be substantial on a relative basis, the absolute 26 
concentration of nitrate in Delta waters would remain low (<1.4 mg/L-N) in relation to the drinking 27 
water MCL of 10 mg/L-N, as well as all other thresholds identified in Table 8-50. Long-term average 28 
nitrate concentrations are anticipated to remain below 1 mg/L-N at all 11 assessment locations 29 
except the San Joaquin River at Buckley Cove, where long-term average concentrations would be 30 
somewhat above 1 mg/L-N. Nevertheless, at this location, long-term average nitrate concentration 31 
would be somewhat reduced under Alternative 4 relative to Existing Conditions, and slightly 32 
increased relative to the No Action Alternative. Regardless of operational scenario, no additional 33 
exceedances of the MCL are anticipated at any location under Alternative 4 (Appendix 34 
8J,Nitrate,Table 16). 35 

Use of assimilative capacity relative to the drinking water MCL of 10 mg/L-N under the four 36 
operational scenarios of Alternative 4 is low or negligible (i.e., <5%) in comparison to both Existing 37 
Conditions and the No Action Alternative, for all locations and months, for all modeled years, and for 38 
the drought period (Appendix 8J,Nitrate,Table 18A through 18D). One exception is for Buckley Cove 39 
on the San Joaquin River in August, where use of assimilative capacity available during the drought 40 
period (1987–1991) relative to the No Action Alternative for the four operational scenarios of 41 
Alternative 4 ranged from 6.3% to 6.5%. 42 

Nitrate concentrations will likely be higher than the modeling results indicate in certain locations. 43 
This includes in the Sacramento River between Freeport and Mallard Island and other areas in the 44 
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Delta downstream of Freeport that are influenced by Sacramento River water. These increases are 1 
associated with ammonia and nitrate that are discharged from the SRWTP, which are not included in 2 
the modeling. 3 

 Under Existing Conditions, most of the ammonia discharged from the SRWTP is converted to 4 
nitrate downstream of the facility’s discharge at Freeport, and thus, nitrate concentrations 5 
under Existing Conditions in these areas are expected to be higher than the modeling predicts, 6 
the increase becoming greater with increasing distance downstream. However, the increase in 7 
nitrate concentrations downstream of the SRWTP is expected to be small—the existing increase 8 
appears to be from approximately 0.1 mg/L-N to approximately 0.4–0.5 mg/L-N over this reach, 9 
due to approximately a 1:1 conversion of ammonia-N to nitrate-N (Central Valley Water Board 10 
2010a:32). 11 

 Under the four operational scenarios of Alternative 4, the planned upgrades to the SRWTP, 12 
which include nitrification/partial denitrification, would substantially decrease ammonia 13 
concentrations in the discharge, but would increase nitrate concentrations in the discharge up to 14 
10 mg/L-N, which is substantially higher than under Existing Conditions. 15 

 Overall, under the four operational scenarios of Alternative 4, the nitrogen load from the SRWTP 16 
discharge is expected to decrease (by up to 50%), relative to Existing Conditions, due to 17 
nitrification/partial dentrification ugrades at the SRWTP facility. Thus, while concentrations of 18 
nitrate downstream of the facility are expected to be higher than modeling results indicate for 19 
both Existing Conditions and the four operational scenarios of Alternative 4, the increase is 20 
expected to be greater under Existing Conditions than for the four operational scenarios of 21 
Alternative 4 due to the upgrades that are assumed under the four operational scenarios of 22 
Alternative 4. 23 

The other areas in which nitrate concentrations will be higher than the modeling results indicate are 24 
immediately downstream of other wastewater treatment plants that practice nitrification, but not 25 
denitrification (e.g., City of Rio Vista Beach WWTF, Town of Discovery Bay WWTF, City of Stockton 26 
RWCF).For all such facilities in the Delta, the Regional Water Boards have issued NPDES permits 27 
that allow discharge of wastewater containing nitrate into the Delta, and under these permits, the 28 
State has determined that no beneficial uses are adversely affected by the discharge, and that the 29 
discharger’s use of available assimilative capacity of the water body is acceptable. When dilution is 30 
necessary in order for the discharge to be in compliance with the Basin Plans (which incorporate the 31 
10 mg/L-N MCL by reference), not all of the assimilative capacity of the receiving water is granted to 32 
the discharger. Thus, limited decreases in flows are not anticipated to result in systemic 33 
exceedances of the MCLs by these POTWs. Furthermore, NPDES permits are renewed on a 5-year 34 
basis, and thus, if under changes in flows, dilution was no longer sufficient to maintain nitrate below 35 
the MCL in the receiving water, the NPDES permit renewal process would address such cases. 36 

In summary, any increases in nitrate-N concentrations that may occur at certain locations within the 37 
Delta would not be of frequency, magnitude and geographic extent that would adversely affect any 38 
beneficial uses or substantially degrade the water quality at these locations, with regards to nitrate. 39 

SWP/CVP Export Service Areas 40 

Assessment of effects of nitrate in the SWP and CVP Export Service Areas is based on effects on 41 
nitrate-N at the Banks and Jones pumping plants. 42 
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Results of the mixing calculations indicate that the change in nitrate concentrations and use of 1 
assimilative capacity are similar for the four operational scenarios of Alternative 4 (Appendix 2 
8J,Nitrate, Tables 16, 17A through 17D, 18A through 18D). Relative to Existing Conditions and the 3 
No Action Alternative, nitrate concentrations at Banks and Jones pumping plants under Alternative 4 
4 are anticipated to decrease on a long-term average annual basis (Appendix 8J, Nitrate, Tables 17A 5 
through 17D). During the late summer, particularly in the drought period assessed, concentrations 6 
are expected to increase substantially on a relative basis (i.e., >50%), but the absolute value of these 7 
changes (i.e., in mg/L-N) is small. Additionally, given the many factors that contribute to potential 8 
algal blooms in the SWP and CVP canals within the Export Service Area, and the lack of studies that 9 
have shown a direct relationship between nutrient concentrations in the canals and reservoirs and 10 
problematic algal blooms in these water bodies, there is no basis to conclude that these small (i.e., 11 
generally <0.3 mg/L-N), seasonal increases in nitrate concentrations would increase the potential 12 
for problem algal blooms in the SWP and CVP Export Service Area. No additional exceedances of the 13 
MCL are anticipated (Appendix 8J, Nitrate, Table 16). On a monthly average basis and on a long term 14 
annual average basis, for all modeled years and for the drought period (1987–1991) only, use of 15 
assimilative capacity available under Existing Conditions and the No Action Alternative, relative to 16 
the 10 mg/L-N MCL, was negligible (<5%) for both Banks and Jones pumping plants (Appendix 8J, 17 
Nitrate, Table 18A through 18D). 18 

Any increases in nitrate-N concentrations that may occur in water exported via Banks and Jones 19 
pumping plants are not expected to result in adverse effects to beneficial uses or substantially 20 
degrade the quality of exported water, with regards to nitrate. 21 

NEPA Effects: In summary, based on the discussion above, the effects on nitrate from implementing 22 
CM1 are considered to be not adverse. 23 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 24 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 25 
purpose of making the CEQA impact determination for this constituent. For additional details on the 26 
effects assessment findings that support this CEQA impact determination, see the effects assessment 27 
discussion that immediately precedes this conclusion. 28 

Nitrate-N concentrations are generally low in the reservoirs and rivers of the watersheds, owing to 29 
substantial dilution available for point sources and the lack of substantial nonpoint sources of 30 
nitrate-N upstream of the SRWTP in the Sacramento River watershed, and in the watersheds of the 31 
eastern tributaries (Cosumnes, Mokelumne, and Calaveras Rivers).Although higher in the San 32 
Joaquin River watershed, nitrate-N concentrations are not well-correlated with flow rates. 33 
Consequently, any modified reservoir operations and subsequent changes in river flows under 34 
Alternative 4, relative to Existing Conditions, are expected to have negligible, if any, effects on 35 
reservoir and river nitrate-N concentrations upstream of Freeport in the Sacramento River 36 
watershed and upstream of the Delta in the San Joaquin River watershed. 37 

In the Delta, results of the mixing calculations indicate that under the four operational scenarios of 38 
Alternative 4 (H1 through H4), relative to Existing Conditions, nitrate concentrations throughout the 39 
Delta are anticipated to remain low (<1.4 mg/L-N) relative to adopted objectives. No additional 40 
exceedances of the MCL are anticipated at any location, and use of assimilative capacity available 41 
under Existing Conditions, relative to the drinking water MCL of 10 mg/L-N, was low or negligible 42 
(i.e., <5%) for all operational scenarios for virtually all locations and months. 43 
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Assessment of effects of nitrate in the SWP and CVP Export Service Areas is based on effects on 1 
nitrate-N concentrations at the Banks and Jones pumping plants. Results of the mixing calculations 2 
indicate that under Alternative 4 (including the different operational components of Scenarios H1–3 
H4), relative to Existing Conditions, long-term average nitrate concentrations at Banks and Jones 4 
pumping plants are anticipated to change negligibly. No additional exceedances of the MCL are 5 
anticipated, and use of assimilative capacity available under Existing Conditions, relative to the MCL 6 
was negligible (i.e., <5%) for both Banks and Jones pumping plants for all months. 7 

Based on the above, there would be no substantial, long-term increase in nitrate-N concentrations in 8 
the rivers and reservoirs upstream of the Delta, in the Delta Region, or the waters exported to the 9 
CVP and SWP service areas under Alternative 4 relative to Existing Conditions. As such, this 10 
alternative is not expected to cause additional exceedance of applicable water quality 11 
objectives/criteria by frequency, magnitude, and geographic extent that would cause adverse effects 12 
on any beneficial uses of waters in the affected environment. Because nitrate concentrations are not 13 
expected to increase substantially, no long-term water quality degradation is expected to occur and, 14 
thus, no adverse effects to beneficial uses would occur. Nitrate is not 303(d) listed within the 15 
affected environment and thus any increases that may occur in some areas and months would not 16 
make any existing nitrate-related impairment measurably worse because no such impairments 17 
currently exist. Because nitrate is not bioaccumulative, increases that may occur in some areas and 18 
months would not bioaccumulate to greater levels in aquatic organisms that would, in turn, pose 19 
substantial health risks to fish, wildlife, or humans. This impact is considered to be less than 20 
significant. No mitigation is required. 21 

Impact WQ-16: Effects on Nitrate Concentrations Resulting from Implementation ofCM2–22 
CM21 23 

NEPA Effects: Some habitat restoration activities included in CM2–CM11 would occur on lands 24 
within the Delta formerly used for agriculture. It is expected that this will decrease nitrate 25 
concentrations in the Delta, due to less use of nitrate-based fertilizers, relative to the No Action 26 
Alternative. Modeling scenarios included assumptions regarding how certain habitat restoration 27 
activities (i.e., CM2 and CM4) would affect Delta hydrodynamics, and thus such effects of these 28 
restoration measures were included in the assessment of CM1 facilities operations and maintenance 29 
(see Impact WQ-1). In general, aside from changes in Delta hydrodynamics resulting from habitat 30 
restoration discussed in Impact WQ-1, CM2–CM11 proposed for Alternative 4 are not expected to 31 
increase nitrate concentrations in water bodies of the affected environment, relative to the No 32 
Action Alternative. 33 

Because urban stormwater is a source of nitrate in the affected environment, CM19, Urban 34 
Stormwater Treatment, is expected to slightly reduce nitrate loading to the Delta, thus slightly 35 
decreasing nitrate-N concentrations relative to the No Action Alternative. Implementation of CM12–36 
CM18 and CM20–CM21is not expected to substantially alter nitrate concentrations in any of the 37 
water bodies of the affected environment. 38 

The effects on nitrate from implementing CM2–CM21 are considered to be not adverse. 39 

CEQA Conclusion: There would be no substantial, long-term increase in nitrate-N concentrations in 40 
the rivers and reservoirs upstream of the Delta, in the Delta Region, or the waters exported to the 41 
CVP and SWP service areas due to implementation of CM2–CM21 under Alternative 4, Scenarios H1–42 
H4, relative to Existing Conditions. Because urban stormwater is a source of nitrate in the affected 43 
environment, CM19, Urban Stormwater Treatment, is expected to slightly reduce nitrate loading to 44 
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the Delta. As such, implementation of these conservation measures is not expected to cause 1 
additional exceedance of applicable water quality objectives/criteria by frequency, magnitude, and 2 
geographic extent that would cause adverse effects on any beneficial uses of waters in the affected 3 
environment. Because nitrate concentrations are not expected to increase substantially due to these 4 
conservation measures, no long-term water quality degradation is expected to occur and, thus, no 5 
adverse effects to beneficial uses would occur. Nitrate is not 303(d) listed within the affected 6 
environment and thus any minor increases that may occur in some areas would not make any 7 
existing nitrate-related impairment measurably worse because no such impairments currently exist. 8 
Because nitrate is not bioaccumulative, minor increases that may occur in some areas would not 9 
bioaccumulate to greater levels in aquatic organisms that would, in turn, pose substantial health 10 
risks to fish, wildlife, or humans. This impact is considered to be less than significant. No mitigation 11 
is required. 12 

Impact WQ-17: Effects on Dissolved Organic Carbon Concentrations Resulting from Facilities 13 
Operations and Maintenance (CM1) 14 

Upstream of the Delta 15 

Under Alternative 4, Scenarios H1–H4, there would be no substantial change to the sources of DOC 16 
within the watersheds upstream of the Delta. Moreover, long-term average flow and DOC levels in 17 
the Sacramento River at Hood and San Joaquin River at Vernalis are poorly correlated. Thus changes 18 
in system operations and resulting reservoir storage levels and river flows under the various 19 
operational scenarios of Alternative 4 would not be expected to cause a substantial long-term 20 
change in DOC concentrations in the water bodies upstream of the Delta. Any negligible changes in 21 
DOC levels in water bodies upstream of the Delta under Scenarios H1–H4 of Alternative 4, relative to 22 
Existing Conditions and the No Action Alternative, would not be of sufficient frequency, magnitude 23 
and geographic extent that would adversely affect any beneficial uses or substantially degrade the 24 
quality of these water bodies, with regards to DOC. 25 

Delta 26 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 27 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 28 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 29 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 30 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 31 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 32 
information. 33 

Under the four operational scenarios of Alternative 4, the geographic extent of effects pertaining to 34 
long-term average DOC concentrations in the Delta would be similar to that previously described for 35 
Alternative 1A, although the magnitude of predicted long-term change and relative frequency of 36 
concentration threshold exceedances would be slightly greater. For all the operational scenarios 37 
relative to Existing Conditions, the modeled effects would be greatest at Franks Tract, Rock Slough, 38 
and Contra Costa PP No. 1.Increased long-term average DOC concentrations at these locations would 39 
be greatest under Scenario H4 and would be least under Scenario H1, although differences would be 40 
generally small between operational scenarios (i.e., ≤0.2 mg/L).Under Scenario H4, long-term 41 
average DOC concentrations for the modeled 16-year hydrologic period and the modeled drought 42 
period would be predicted to increase between 0.4–0.5 mg/L at Franks Tract, Rock Slough, and 43 
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Contra Costa PP No. 1 (≤14% net increase) (Appendix 8K, Organic Carbon, DOC Table 5). Under 1 
Scenario H4, increases in long-term average concentrations of between 0.4–0.5 mg/L at Franks 2 
Tract, Rock Slough, and Contra Costa PP No. 1would correspond to more frequent concentration 3 
threshold exceedances, with the greatest change occurring at Rock Slough and Contra Costa PP No. 1 4 
locations. For Rock Slough, long-term average DOC concentrations exceeding 3 mg/L would increase 5 
from 52% under Existing Conditions to 76% under Scenario H4 of Alternative 4 (an increase from 6 
47% to 67% for the drought period), and concentrations exceeding 4 mg/L would increase from 7 
30% to 38% (32% to 38% for the drought period). For Contra Costa PP No. 1, long-term average 8 
DOC concentrations exceeding 3 mg/L would increase from 52% under Existing Conditions to 81% 9 
under Scenario H4 of Alternative 4 (45% to 78% for the drought period), and concentrations 10 
exceeding 4 mg/L would increase from 32% to 45% (35% to 47% for the drought period). Relative 11 
change in frequency of threshold exceedance for the other operational scenarios and at other 12 
assessment locations would be similar or less. While all of the operational scenarios of Alternative 4 13 
would generally lead to slightly higher long-term average DOC concentrations (≤0.5 mg/L) at some 14 
municipal water intakes and Delta interior locations, the predicted change would not be expected to 15 
adversely affect MUN beneficial uses, or any other beneficial use. This comparison to Existing 16 
Conditions reflects changes in DOC due to both Alternative 4 operations (including north Delta 17 
intake capacity of 9,000 cfs and the different operational components of Scenarios H1–H4) and 18 
climate change/sea level rise. 19 

In comparison, relative to the No Action Alternative, the operational scenarios of Alternative 4 20 
would generally result in a similar magnitude of change to that discussed for the Alternative 4 21 
operational scenario comparison to Existing Conditions. Scenario H4 would generally lead to the 22 
largest model predicted long-term average DOC concentration increases, and Scenario H1 would 23 
generally lead to the smallest model predicted increases, although the relative difference between 24 
operational scenarios would be small (i.e., ≤0.2 mg/L).Under Scenario H4, maximum increases of 25 
0.3–0.4 mg/L DOC (i.e., ≤12%) would be predicted at Franks Tract, Rock Slough, and Contra Costa 26 
PP No. 1 relative to No Action Alternative(Appendix 8K,Organic Carbon, DOC Table 5). For the 27 
operational scenarios, threshold concentration exceedance frequency trends would also be similar 28 
to that discussed for the existing condition comparison, with exception to the drought period 29 
predicted 4 mg/L exceedance frequency at Buckley Cove. In comparison to the No Action 30 
Alternative, and regardless of operational scenario, the frequency which long-term average DOC 31 
concentrations exceeded 4 mg/L during the modeled drought period at Buckley Cove would 32 
increase from 42% to 50%. While the operational scenarios of Alternative 4 would generally lead to 33 
slightly higher long-term average DOC concentrations at some Delta assessment locations when 34 
compared to No Action Alternative conditions, the predicted change would not be expected to 35 
adversely affect MUN beneficial uses, or any other beneficial use, particularly when considering the 36 
relatively small change in long-term annual average concentration. Unlike the comparison to 37 
Existing Conditions, this comparison to the No Action Alternative reflects changes in DOC due only 38 
to the different operational components of Scenarios H1–H4 of Alternative 4. 39 

As discussed for Alternative 1A, substantial change in ambient DOC concentrations would need to 40 
occur before significant changes in drinking water treatment plant design or operations are 41 
triggered. The increases in long-term average DOC concentrations estimated to occur at various 42 
Delta locations under the four alternative operational scenarios of Alternative 4 are of sufficiently 43 
small magnitude that they would not require existing drinking water treatment plants to 44 
substantially upgrade treatment for DOC removal above levels currently employed. 45 
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Relative to existing and No Action Alternative conditions, Alternative 4 would lead to predicted 1 
improvements in long-term average DOC concentrations at Barker Slough, as well as Banks and 2 
Jones pumping plants (discussed below). At Barker Slough, long-term average DOC concentrations 3 
would be predicted to decrease by as much as 0.1–0.2 mg/L, depending on operational scenario, 4 
baseline conditions comparison and modeling period. 5 

SWP/CVP Export Service Areas 6 

Under all operational scenarios of Alternative 4, relative to Existing Conditions and the No Action 7 
Alternative, modeled long-term average DOC concentrations would decrease at Banks and Jones 8 
pumping plants. Modeled decreases would be greatest under Scenarios H2 and H4.Relative to 9 
Existing Conditions, long-term average DOC concentrations at Banks under Scenarios H2 and H4 10 
would be predicted to decrease by 0.4 mg/L (0.4 mg/L during drought period) (Appendix 8K, 11 
Organic Carbon, DOC Table 5). At Jones, long-term average DOC concentrations would be predicted 12 
to decrease by 0.4 mg/L (<0.1 mg/L during drought period). Under all the operational scenarios, 13 
decreases in long-term average DOC would result in generally lower exceedance frequencies for 14 
concentration thresholds, although the frequency of exceedance during the modeled drought period 15 
(i.e., 1987–1991) in particular would be predicted to increase. For the Banks pumping plant during 16 
the drought period, exceedance of the 3 mg/L threshold would increase from 57% under Existing 17 
Conditions to as much as 83% under Scenario H3, and exceedance of the 4 mg/L concentration 18 
threshold would increase slightly for only Scenarios H1 and H3 from 42% to as much as 45%. At the 19 
Jones pumping plant, exceedance of the 3 mg/L concentration threshold during the drought period 20 
would increase from 72% under Existing Conditions to as much as 93% under Scenario H1, and 21 
exceedance of the 4 mg/L threshold would increase slightly for all operational scenarios, from 35% 22 
to as much as 41% for Scenario H4. Comparisons to the No Action Alternative yield similar trends, 23 
but with slightly smaller magnitude drought period changes. Overall, modeling results for the 24 
SWP/CVP Export Service Areas predict an overall improvement in Export Service Areas water 25 
quality, although more frequent exports of >3mg/L DOC water would likely occur for drought 26 
periods. 27 

Similar to the discussion pertaining to the No Action Alternative, maintenance of SWP and CVP 28 
facilities under Scenarios H1–H4 of Alternative 4 would not be expected to create new sources of 29 
DOC or contribute towards a substantial change in existing sources of DOC in the affected area. 30 
Maintenance activities would not be expected to cause any substantial change in long-term average 31 
DOC concentrations such that MUN beneficial uses, or any other beneficial use, would be adversely 32 
affected. 33 

NEPA Effects: In summary, the operations and maintenance activities under Scenarios H1–H4 of 34 
Alternative 4, relative to the No Action Alternative, would not cause a substantial long-term change 35 
in DOC concentrations in the water bodies upstream of the Delta. Depending on operational 36 
scenario, long-term average DOC concentrations at Banks and Jones pumping plants are predicted to 37 
decrease by as much as 0.5 mg/L, while long-term average DOC concentrations for some Delta 38 
interior locations, including Contra Costa PP #1, are predicted to increase by as much as 0.4 mg/L. 39 
Regardless of operational scenario, the increase in long-term average DOC concentration that could 40 
occur within the Delta interior would not be of sufficient magnitude to adversely affect the MUN 41 
beneficial use, or any other beneficial uses, of Delta waters. The effect of operations and 42 
maintenance activities on DOC under Scenarios H1–H4 of Alternative 4 is determined not to be 43 
adverse. 44 
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CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 1 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 2 
purpose of making the CEQA impact determination for this constituent. For additional details on the 3 
effects assessment findings that support this CEQA impact determination, see the effects assessment 4 
discussion that immediately precedes this conclusion. 5 

While greater water demands under the operational scenarios of Alternative 4 would alter the 6 
magnitude and timing of reservoir releases north, south and east of the Delta, these activities would 7 
have no substantial effect on the various watershed sources of DOC. Moreover, long-term average 8 
flow and DOC at Sacramento River at Hood and San Joaquin River at Vernalis are poorly correlated; 9 
therefore, changes in river flows would not be expected to cause a substantial long-term change in 10 
DOC concentrations upstream of the Delta. 11 

Relative to Existing Conditions, the operational scenarios of Alternative 4 would result in relatively 12 
small increases(i.e., ≤14%) in long-term average DOC concentrations at some Delta interior 13 
locations, including Franks Tract, Rock Slough, and Contra Costa PP No. 1.These increases would be 14 
greatest for Scenario H4, and least for Scenarios H1, although the difference in change would be 15 
relatively small. The predicted increases under the operational scenarios modeled would not 16 
substantially increase the frequency with which long-term average DOC concentrations exceeds 2, 3, 17 
or 4 mg/L. While Scenarios H1–H4 would generally lead to slightly higher long-term average DOC 18 
concentrations (≤0.2–0.5 mg/L) within the Delta interior and some municipal water intakes, the 19 
predicted change would not be expected to adversely affect MUN beneficial uses, or any other 20 
beneficial use. 21 

The assessment of Alternative 4 Scenario H1–H4 effects on DOC in the SWP/CVP Export Service 22 
Areas is based on assessment of changes in DOC concentrations at Banks and Jones pumping plants. 23 
Relative decreases in long-term average DOC concentrations would be greatest under Scenarios H2 24 
and H4, where long-predicted concentrations would decrease as much as 0.4 mg/L at Banks and 25 
Jones pumping plants. Regardless of operational scenario, however, slightly more frequent export of 26 
>3 mg/L DOC water is predicted during the drought period. Nevertheless, under any operational 27 
scenario, an overall improvement in DOC-related water quality would be predicted in the SWP/CVP 28 
Export Service Areas. 29 

Based on the above, the operations and maintenance activities of Scenarios H1–H4 of Alternative 4 30 
would not result in any substantial change in long-term average DOC concentration upstream of the 31 
Delta or result in substantial increase in the frequency with which long-term average DOC 32 
concentrations exceeds 2, 3, or 4 mg/L levels at the 11 assessment locations analyzed for the Delta. 33 
Increases in long-term average DOC concentrations at some Delta interior locations, including 34 
Franks Tract, Rock Slough, and Contra Costa PP No. 1 would be predicted, with the greatest 35 
increases occurring under Scenario H4 and the smallest increase occurring under Scenario 36 
H1.Under Scenario H4, modeled long-term average DOC concentrations would increase by no more 37 
than 0.5 mg/L at any single Delta assessment location (i.e., ≤14% relative increase) while under 38 
Scenario H1, modeled long-term DOC concentrations would increase by no more than 0.3 mg/L at 39 
any single Delta assessment location (i.e., ≤9% relative increase). For all operational scenarios 40 
considered, the increases in long-term average DOC concentration that could occur within the Delta 41 
would not be of sufficient magnitude to adversely affect the MUN beneficial use, or any other 42 
beneficial uses, of Delta waters or waters of the SWP/CVP Service Area. Because DOC is not 43 
bioaccumulative, the increases in long-term average DOC concentrations would not directly cause 44 
bioaccumulative problems in aquatic life or humans. Finally, DOC is not causing beneficial use 45 
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impairments and thus is not 303(d) listed for any water body within the affected environment. Thus, 1 
the increases in long-term average DOC that could occur at various locations would not make any 2 
beneficial use impairment measurably worse. Because long-term average DOC concentrations are 3 
not expected to increase substantially, no long-term water quality degradation with respect to DOC 4 
is expected to occur and, thus, no adverse effects on beneficial uses would occur This impact is 5 
considered to be less than significant. No mitigation is required. 6 

Impact WQ-18: Effects on Dissolved Organic Carbon Concentrations Resulting from 7 
Implementation ofCM2–CM21 8 

NEPA Effects: The mostly non-land disturbing CM12–CM21 present no new sources of DOC to the 9 
affected environment, including areas Upstream of the Delta, within the Plan Area, and the SWP/CVP 10 
Export Service Area. Implementation of methylmercury control measures (CM12) and urban 11 
stormwater treatment measures (CM19) may result in beneficial effects, to the extent that control 12 
measures treat or reduce organic carbon loading from tidal wetlands and urban land uses. Control of 13 
nonnative aquatic vegetation (CM13) may include killing mature aquatic vegetation in place, leading 14 
to their decay and contribution to DOC in Delta channels. However, this measure is not expected to 15 
be a significant source of long-term DOC loading as vegetation control would be sporadic and on an 16 
as needed basis, with decreasing need for treatments in the long-term as nonnative vegetation is 17 
eventually controlled and managed. Implementation of CM12–CM21 would not be expected to have 18 
substantial, if even measurable, effect on DOC concentrations upstream of the Delta, within the 19 
Delta, and in the SWP/CVP service areas. Consequently, any negligible increases in DOC levels in 20 
these areas of the affected environment are not expected to be of sufficient frequency, magnitude 21 
and geographic extent that they would adversely affect the MUN beneficial use, or any other 22 
beneficial uses, of the affected environment, nor would potential increases substantially degrade 23 
water quality with regards to DOC. 24 

For CM2–CM11, effects on DOC concentrations can generally be considered in terms of: (1) 25 
alternative-caused change in Delta hydrodynamics, and (2) alternative-caused change in Delta DOC 26 
sources. Change in Delta hydrodynamics involves a two part process, including the conveyance 27 
facilities and operational scenarios of CM1, as well as the change in Delta channel geometry and 28 
open water areas that would occur as a consequence of implementing tidal wetland restoration 29 
measures such as that described for CM4. Modeling scenarios included assumptions regarding how 30 
these habitat restoration activities would affect Delta hydrodynamics, and thus the effects of these 31 
restoration measures, via their effects on delta hydrodynamics, were included in the assessment of 32 
CM1 facilities operations and maintenance (see Impact WQ-17). The potential for these same 33 
conservation measures to change Delta DOC sources are addressed below. 34 

CM2, CM3, CM8, CM9, and CM11 could include activities that would target increasing primary 35 
production (i.e., algae growth) within the Delta. Algae currently are not estimated to be a major 36 
source of DOC in the Delta (CALFED Bay-Delta Program 2008a: 4, 6), and comprise mostly the 37 
particulate fraction of TOC. Conventional drinking water treatment removes much of the POC from 38 
raw source water; therefore, conservation measure activities targeted at increased algae production 39 
are not expected to contribute substantial amounts of new DOC, or adversely affect MUN beneficial 40 
use, or any other beneficial uses, of the affected environment. 41 

CM4–CM7 and CM10 include land disturbing restoration activities known to be sources of DOC. 42 
Research within the Delta has focused primarily on non-tidal wetlands and flooding of Delta island 43 
peat soils. The dynamics of DOC production and export from wetlands and seasonally flooded soils is 44 
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complex, as well as highly site and circumstance specific. Age and configuration of a wetland 1 
significantly affects the amount of DOC that may be generated in a wetland. In a study of a 2 
permanently flooded non-tidal constructed wetland on Twitchell Island, initial DOC loading was 3 
determined to be much greater (i.e., approximately 10 times greater) than equivalent area of 4 
agricultural land, but trends in annual loading led researchers to estimate that loading from the 5 
wetland would be equivalent to that of agriculture within about 15 years (Fleck et. al. 2007: 18). It 6 
was observed that the majority of the wetland load originated from seepage through peat soils. 7 
Trends in declining load were principally associated with flushing of mobile DOC from submerged 8 
soils, the origins of which were related to previous agricultural activity prior to restoration to 9 
wetland. Peaks in annual loading, however, would be different, where peaks in agricultural drainage 10 
occur in winter months while peaks in wetland loading occur in spring and summer months. As 11 
such, age, configuration, location, operation, and season all factor into DOC loading, and long-term 12 
average DOC concentrations in the Delta. 13 

Available evidence suggests that restoration activities establishing new tidal and non-tidal wetlands, 14 
new riparian and new seasonal floodplain habitat could potentially lead to new substantial sources 15 
of localized DOC loading within the Delta. If established in areas presently used for agriculture, these 16 
restoration activities could result in a substitution and temporary increase in localized DOC loading 17 
for years. Presently, the specific design, operational criteria, and location of these activities are not 18 
well established. Depending on localized hydrodynamics, such restoration activities could 19 
contribute substantial amounts of DOC to municipal raw water if established near municipal intakes. 20 
Substantially increased DOC concentrations in municipal source water may create a need for 21 
existing drinking water treatment plants to upgrade treatment systems in order to achieve EPA 22 
Stage 1 Disinfectants and Disinfection Byproduct Rule action thresholds. While treatment 23 
technologies sufficient to achieve the necessary DOC removals exist, implementation of such 24 
technologies would likely require substantial investment in new or modified infrastructure. 25 

In summary, the habitat restoration elements of CM4–CM7 and CM10 under Alternative 4 would 26 
present new localized sources of DOC to the study area, and in some circumstances would substitute 27 
for existing sources related to replaced agriculture. Depending on localized hydrodynamics and 28 
proximity to municipal drinking water intakes, such restoration activities could contribute 29 
substantial amounts of DOC to municipal raw water. Substantial increases in municipal raw water 30 
DOC could necessitate changes in water treatment plant operations or require treatment plant 31 
upgrades in order to maintain DBP compliance, and thus would constitute an adverse effect on 32 
water quality. Mitigation Measure WQ-18 is available to reduce these effects. 33 

CEQA Conclusion: Implementation of CM2, CM3, CM8,CM9, and CM11–CM21 would not present new 34 
or substantially changed sources of organic carbon to the affected environment of the Delta, and 35 
thus would not contribute substantially to changes in long-term average DOC concentrations in the 36 
Delta. Therefore, related long-term water quality degradation would not be expected to occur and, 37 
thus, no adverse effects on beneficial uses would occur through implementation of CM2, CM3, 38 
CM8,CM9, and CM11–CM21. Furthermore, DOC is not bioaccumulative, therefore changes in DOC 39 
concentrations would not cause bioaccumulative problems in aquatic life or humans. Nevertheless, 40 
implementation of CM4–CM7 and 10 would present new localized sources of DOC to the study area, 41 
and in some circumstances would substitute for existing sources related to replaced agriculture. 42 
Depending on localized hydrodynamics and proximity to municipal drinking water intakes, such 43 
restoration activities could contribute substantial amounts of DOC to municipal raw water. The 44 
potential for substantial increases in long-term average DOC concentrations related to the habitat 45 
restoration elements of CM4–CM7 and 10 could contribute to long-term water quality degradation 46 



 Water Quality 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

8-260 
2015 

ICF 00139.14 

 

with respect to DOC and, thus, adversely affect MUN beneficial uses. The impact is considered to be 1 
significant and mitigation is required. It is uncertain whether implementation of Mitigation Measure 2 
WQ-18 would reduce identified impacts to a less-than-significant level. Hence, this impact remains 3 
significant and unavoidable. 4 

In addition to and to supplement Mitigation Measure WQ-18, the BDCP proponents have 5 
incorporated into the BDCP, as set forth in EIR/EIS Appendix 3B, Environmental Commitments, a 6 
separate, non-environmental commitment to address the potential increased water treatment costs 7 
that could result from DOC concentration effects on municipal and industrial water purveyor 8 
operations. Potential options for making use of this financial commitment include funding or 9 
providing other assistance towards implementing treatment for DOC and/or DBPs or DOC source 10 
control strategies. Please refer to Appendix 3B, Environmental Commitments, for the full list of 11 
potential actions that could be taken pursuant to this commitment in order to reduce the water 12 
quality treatment costs associated with water quality effects relating to DOC. 13 

Mitigation Measure WQ-18: Design Wetland and Riparian Habitat Features to Minimize 14 
Effects on Municipal Intakes 15 

The BDCP proponents will design wetland and riparian habitat features taking into 16 
consideration effects on Delta hydrodynamics and impacts on municipal intakes. Locate 17 
restoration features such that impacts on municipal intakes are minimized and habitat benefits 18 
are maximized. Incorporate design features to control the load and/or timing of DOC exports 19 
from habitat restoration features. This could include design elements to control seepage from 20 
non-tidal wetlands (e.g., incorporation of slurry walls into levees), and features to increase 21 
retention time and decrease tidal exchange in tidal wetlands and riparian and channel margin 22 
habitat designs. For restoration features directly connected to open channel waters, design 23 
wetlands with only channel margin exchanges to decrease DOC loading. Stagger construction of 24 
wetlands and channel margin/riparian sites both spatially and temporally so as to allow aging of 25 
the restoration features and associated decreased creation of localized “hot spots” and net Delta 26 
loading. 27 

The BDCP proponents will also establish measures to help guide the design and creation of the 28 
target wetland habitats. At a minimum, the measures should limit potential increases in long-29 
term average DOC concentrations, and thus guide efforts to site, design, and maintain wetland 30 
and riparian habitat features, consistent with the biological goals and objectives of the BDCP. 31 
For example, restoration activities could be designed and located with the goal of preventing, 32 
consistent with the biological goals and objectives of the BDCP, net long-term average DOC 33 
concentration increases of greater than 0.5 mg/L at any municipal intake location within the 34 
Delta. 35 

However, it must be noted that some of these measures could limit the benefit of restoration 36 
areas by limiting the amount of carbon supplied by these areas to the Delta as a whole. In some 37 
cases, these measures would run directly counter to the goals and objectives of the BDCP. This 38 
mitigation measure should not be implemented in such a way that it reduces the benefits to the 39 
Delta ecosystem provided by restoration areas. As mentioned above, the BDCP proponents have 40 
incorporated into the BDCP, as set forth in EIR/EIS Appendix 3B, Environmental Commitments, a 41 
separate, non-environmental commitment to address the potential increased water treatment 42 
costs that could result from DOC concentration effects on municipal and industrial water 43 
purveyor operations. 44 
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Impact WQ-19: Effects on Pathogens Resulting from Facilities Operations and Maintenance 1 
(CM1) 2 

Upstream of the Delta 3 

Under Alternative 4, Scenarios H1–H4, the only pathogen sources expected to change in the 4 
watersheds upstream of the Delta relative to Existing Conditions or the No Action Alternative would 5 
be associated with population growth, i.e., increased municipal wastewater discharges and 6 
development contributing to increased urban runoff. 7 

Increased municipal wastewater discharges resulting from future population growth would not be 8 
expected to measurably increase pathogen concentrations in receiving waters due to state and 9 
federal water quality regulations requiring disinfection of effluent discharges and the state’s 10 
implementation of Title 22 filtration requirements for many wastewater dischargers in the 11 
Sacramento River and San Joaquin River watersheds. 12 

Pathogen loading from urban areas would generally occur in association with both dry and wet 13 
weather runoff from urban landscapes. Municipal stormwater regulations and permits have become 14 
increasingly stringent in recent years, and such further regulation of urban stormwater runoff is 15 
expected to continue in the future. Municipalities may implement BMPs for reducing pollutant 16 
loadings from urban runoff, particularly in response to NPDES stormwater-related regulations 17 
requiring reduction of pollutant loading in urban runoff. The ability of these BMPs to consistently 18 
reduce pathogen loadings and the extent of future implementation is uncertain, but would be 19 
expected to improve as new technologies are continually tested and implemented. Also, some of the 20 
urbanization may occur on lands used by other pathogens sources, such as grazing lands, resulting 21 
in a change in pathogen source, but not necessarily an increase (and possibly a decrease) in 22 
pathogen loading. 23 

Pathogen concentrations in the Sacramento and San Joaquin Rivers have a minimal relationship to 24 
flow rate in these rivers, although most of the high concentrations observed have been during the 25 
wet months (Tetra Tech 2007). Further, urban runoff contributions during the dry season would be 26 
expected to be a relatively small fraction of the rivers’ total flow rates. During wet weather events, 27 
when urban runoff contributions would be higher, the flows in the rivers also would be higher. 28 
Given the small magnitude of urban runoff contributions relative to the magnitude of river flows, 29 
that pathogen concentrations in the rivers have a minimal relationship to river flow rate, and the 30 
expected reduced pollutant loadings in response to NPDES stormwater-related regulations, river 31 
flow rate and reservoir storage reductions that would occur under Alternative 4, Scenarios H1–H4, 32 
relative to Existing Conditions and the No Action Alternative, would not be expected to result in a 33 
substantial adverse change in pathogen concentrations in the reservoirs and rivers upstream of the 34 
Delta. As such, none of the operational scenarios of Alternative 4 would be expected to substantially 35 
increase the frequency with which applicable Basin Plan objectives or U.S. EPA-recommended 36 
pathogen criteria would be exceeded in water bodies of the affected environment located upstream 37 
of the Delta or substantially degrade the quality of these water bodies, with regard to pathogens. 38 

Delta 39 

The Conceptual Model for Pathogens and Pathogen Indicators in the Central Valley and Sacramento-40 
San Joaquin Delta (Pathogens Conceptual Model; Tetra Tech 2007) provides a comprehensive 41 
evaluation of factors affecting pathogen levels in the Delta. The Pathogens Conceptual Model 42 
characterizes relative pathogen contributions to the Delta from the Sacramento and San Joaquin 43 
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Rivers and various pathogen sources, including wastewater discharges and urban runoff. 1 
Contributions from the San Francisco Bay to the Delta are not addressed. The Pathogens Conceptual 2 
Model is based on a database compiled by the Central Valley Drinking Water Policy Group in 2004–3 
2005, supplemented with data from Natomas East Main Drainage Canal Studies, North Bay Aqueduct 4 
sampling, and the USGS. Data for multiple sites in the Sacramento River and San Joaquin River 5 
watersheds, and in the Delta were compiled. Indicator species evaluated include fecal coliforms, 6 
total coliforms, and E. coli. Because of its availability, Cryptosporidium and Giardia data for the 7 
Sacramento River also were evaluated. Key results of the data evaluation are: 8 

Total Coliform 9 

 In the Sacramento Valley, the highest total coliform concentrations (>10,0000 MPN/100 ml) 10 
were located near urban areas. 11 

 Similarly high total coliform concentrations were not observed in the San Joaquin Valley, 12 
because reported results were capped at about 2,400 MPN/100 ml, though a large number of 13 
results were reported as being greater than this value. 14 

 The data should not to be interpreted to conclude that Sacramento River has higher total 15 
coliform concentrations; rather, the “appearance” of the lower total coliform concentrations in 16 
the San Joaquin Valley is attributed to a lower upper limit of reporting (2,400 MPN/100 ml 17 
versus 10,000 MPN/100 ml). 18 

E. coli 19 

 Comparably high concentrations observed in the Sacramento River and San Joaquin River 20 
watersheds for waters affected by urban environments and intensive agriculture. 21 

 The highest concentrations in the San Joaquin River were not at the most downstream location 22 
monitored, but rather at an intermediate location near Hills Ferry. 23 

 E. coli concentrations in the Delta were somewhat higher than in the San Joaquin River and 24 
Sacramento River, indicating the importance of in-Delta sources and influence of distance of 25 
pathogen source on concentrations at a particular location in the receiving waters. 26 

 Temporal (seasonal) trends were weak, however, the highest concentrations in the Sacramento 27 
River were observed during the wet months and the lowest concentrations were observed in 28 
July and August. 29 

Fecal Coliform 30 

 There was limited data from which to make comparisons/observations. 31 

Cryptosporidium and Giardia 32 

 Data were available only for the Sacramento River, limiting the ability to make comparisons 33 
between sources. 34 

 Often not detected and when detected, concentrations typically less than 1 organism per liter. 35 

 There may be natural/artificial barriers/processes that limit Cryptosporidium transport to 36 
water. Significant die off of those that reach the water may contribute to the low frequency of 37 
detection. 38 
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The Pathogens Conceptual Model found that coliform indicators vary by orders of magnitudes over 1 
small distances and short time-scales. Concentrations appear to be more closely related to what 2 
happens in the proximity of a sampling station, rather than what happens in the larger watershed 3 
where significant travel time and concomitant pathogen die-off can occur. Sites in the Delta close to 4 
urban discharges had elevated concentrations of coliform organisms. The highest total coliform and 5 
E. coli concentrations were observed in the discharge from the Natomas East Main Drainage Canal 6 
and several stations near sloughs, indicating the relative influence of urban and wildlife pathogen 7 
sources on receiving water concentrations. 8 

The effects of the operational scenarios of Alternative 4 relative to Existing Conditions and the No 9 
Action Alternative would be changes in the relative percentage of water throughout the Delta being 10 
comprised of various source waters (i.e., water from the Sacramento River, San Joaquin River, Bay 11 
water, eastside tributaries, and agricultural return flow), due to potential changes in inflows 12 
particularly from the Sacramento River watershed due to increased water demands (see Table 8-55) 13 
and somewhat modified SWP and CVP operations. However, it is expected there would be no 14 
substantial change in Delta pathogen concentrations in response to a shift in the Delta source water 15 
percentages under this alternative or substantial degradation of these water bodies, with regard to 16 
pathogens. This conclusion is based on the Pathogens Conceptual Model, which found that pathogen 17 
sources in close proximity to a Delta site appear to have the greatest influence on pathogen levels at 18 
the site, rather than the primary source(s) of water to the site. In-Delta potential pathogen sources, 19 
including water-based recreation, tidal habitat, wildlife, and livestock-related uses, would continue 20 
under this alternative. 21 

SWP/CVP Export Service Areas 22 

None of the operational scenarios of Alternative 4 are expected to result in substantial changes in 23 
pathogen levels in Delta waters, relative to Existing Conditions or the No Action Alternative. As such, 24 
there is not expected to be substantial, if even measurable, changes in pathogen concentrations in 25 
the SWP/CVP Export Service Area waters. 26 

NEPA Effects: The effects on pathogens from implementing Alternative 4, Scenarios H1–H4, is 27 
determined to not be adverse. 28 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 29 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 30 
purpose of making the CEQA impact determination for this constituent. For additional details on the 31 
effects assessment findings that support this CEQA impact determination, see the effects assessment 32 
discussion that immediately precedes this conclusion. 33 

River flow rate and reservoir storage reductions that would occur due to implementation of CM1 34 
(water facilities and operations) under Alternative 4, relative to Existing Conditions, would not be 35 
expected to result in a substantial adverse change in pathogen concentrations in the reservoirs and 36 
rivers upstream of the Delta, given the small magnitude of urban runoff contributions relative to the 37 
magnitude of river flows, that pathogen concentrations in the rivers have a minimal relationship to 38 
river flow rate, and the expected reduced pollutant loadings in response to NPDES stormwater-39 
related regulations. 40 

It is expected there would be no substantial change in Delta pathogen concentrations in response to 41 
a shift in the Delta source water percentages under this alternative or substantial degradation of 42 
these water bodies, with regard to pathogens. This conclusion is based on the Pathogens Conceptual 43 
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Model, which found that pathogen sources in close proximity to a Delta site appear to have the 1 
greatest influence on pathogen levels at the site, rather than the primary source(s) of water to the 2 
site. In-Delta potential pathogen sources, including water-based recreation, tidal habitat, wildlife, 3 
and livestock-related uses, would continue under this alternative. 4 

In the SWP/CVP Export Service Areas waters, relative to Existing Conditions, an increased 5 
proportion of water coming from the Sacramento River would not adversely affect beneficial uses in 6 
the SWP/CVP Export Service Areas. The pathogen levels in the Sacramento River are similar to or 7 
lower than the water diverted at the Delta export pumps. Further, it is localized sources of 8 
pathogens that appear to have the greatest influence on concentrations. Thus, an increased 9 
proportion of Sacramento River water diverted to the SWP/CVP Export Service Areas would result 10 
in minimal changes in pathogen levels in the SWP/CVP Export Service Areas waters. 11 

Therefore, this alternative is not expected to cause additional exceedance of applicable water quality 12 
objectives by frequency, magnitude, and geographic extent that would cause adverse effects on any 13 
beneficial uses of waters in the affected environment. Because pathogen concentrations are not 14 
expected to increase substantially, no long-term water quality degradation for pathogens is 15 
expected to occur and, thus, no adverse effects on beneficial uses would occur. The San Joaquin 16 
River in the Stockton Deep Water Ship Channel is Clean Water Act section 303(d) listed for 17 
pathogens. Because no measurable increase in Deep Water Ship Channel pathogen concentrations 18 
are expected to occur on a long-term basis, further degradation and impairment of this area is not 19 
expected to occur. Finally, pathogens are not bioaccumulative constituents. This impact is 20 
considered to be less than significant. No mitigation is required. 21 

Impact WQ-20: Effects on Pathogens Resulting from Implementation ofCM2–CM21 22 

NEPA Effects: CM2–CM11 would involve habitat restoration actions, and CM21 involves waterfowl 23 
and shorebird areas. Tidal wetlands are known to be sources of coliforms originating from aquatic, 24 
terrestrial, and avian wildlife that inhabit these areas (Desmarais et al. 2001, Grant et al. 2001, 25 
Evanson and Ambrose 2006, Tetra Tech 2007). Specific locations of restoration areas for this 26 
alternative have not yet been established. However, most low-lying land suitable for restoration is 27 
unsuitable for livestock. Therefore, it is likely that the majority of land to be converted to wetlands 28 
would be crop-based agriculture or fallow/idle land. Because of a great deal of scientific uncertainty 29 
in the loading of coliforms from these various sources, the resulting change in coliform loading is 30 
uncertain, but it is anticipated that coliform loading to Delta waters would increase. Based on 31 
findings from the Pathogens Conceptual Model that pathogen concentrations are greatly influenced 32 
by the proximity to the source, this could result in localized increases in wildlife-related coliforms 33 
relative to the No Action Alternative. The Delta currently supports similar habitat types and, with 34 
the exception of the Clean Water Act section 303(d) listing for the Stockton Deep Water Ship 35 
Channel, is not recognized as exhibiting pathogen concentrations that rise to the level of adversely 36 
affecting beneficial uses. As such, the potential increase in wildlife-related coliform concentrations 37 
due to tidal habitat creation is not expected to adversely affect beneficial uses. 38 

CM19, which would fund projects to contribute to reducing pollutant discharges in stormwater, 39 
would be expected to reduce pathogen load relative to the No Action Alternative. The remaining 40 
conservation measures would not be expected to affect pathogen levels, because they are actions 41 
that do not affect the presence of pathogen sources. 42 

The effects on pathogens from implementing CM2–CM21 is determined to not be adverse. 43 
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CEQA Conclusion: Based on findings from the Pathogens Conceptual Model that pathogen 1 
concentrations are greatly influenced by the proximity to the source, implementation of CM2–CM11 2 
and CM21 could result in localized increases in wildlife-related coliforms relative to Existing 3 
Conditions. The Delta currently supports similar habitat types and, with the exception of the Clean 4 
Water Act section 303(d) listing for the Stockton Deep Water Ship Channel, is not recognized as 5 
exhibiting pathogen concentrations that rise to the level of adversely affecting beneficial uses. As 6 
such, the potential increase in wildlife-related coliform concentrations due to tidal habitat creation 7 
is not expected to adversely affect beneficial uses. Therefore, this alternative is not expected to cause 8 
additional exceedance of applicable water quality objectives by frequency, magnitude, and 9 
geographic extent that would cause adverse effects on any beneficial uses of waters in the affected 10 
environment. Because pathogen concentrations are not expected to increase substantially, no long-11 
term water quality degradation for pathogens is expected to occur and, thus, no adverse effects on 12 
beneficial uses would occur. The San Joaquin River in the Stockton Deep Water Ship Channel is Clean 13 
Water Act section 303(d) listed for pathogens. Because no measurable increase in Deep Water Ship 14 
Channel pathogen concentrations are expected to occur on a long-term basis, further degradation 15 
and impairment of this area is not expected to occur. Finally, pathogens are not bioaccumulative 16 
constituents. This impact is considered to be less than significant. No mitigation is required. 17 

Impact WQ-21: Effects on Pesticide Concentrations Resulting from Facilities Operations and 18 
Maintenance (CM1) 19 

Residues of “legacy” OC pesticides enter rivers primarily through surface runoff and erosion of 20 
terrestrial soils during storm events, and through resuspension of riverine bottom sediments, the 21 
combination of which to this day may contribute to excursions above water quality objectives 22 
(Central Valley Water Board 2010c). Operation of the CVP/SWP does not affect terrestrial sources, 23 
but may result in geomorphic changes to the affected environment that ultimately could result in 24 
changes to sediment suspension and deposition. However, as discussed in greater detail for 25 
Turbidity/TSS, operations under any alternative would not be expected to change TSS or turbidity 26 
levels (highs, lows, typical conditions) to any substantial degree. Changes in the magnitude, 27 
frequency, and geographic distribution of legacy pesticides in water bodies of the affected 28 
environment that would result in new or more severe adverse effects on aquatic life or other 29 
beneficial uses, relative to Existing Conditions or the No Action Alternative, would not be expected 30 
to occur. Therefore, the pesticide assessment focuses on the present use pesticides for which 31 
substantial information is available, namely diazinon, chlorpyrifos, pyrethroids, and diuron. 32 

Upstream of the Delta 33 

Pyrethroid and OP insecticides are applied to agricultural fields, orchards, row crops, and confined 34 
animal facilities on an annual basis, with peaks in agricultural application during the winter 35 
dormant season (January–February) and during field cropping in the spring and summer. 36 
Applications of diuron occur year-round, but the majority of diuron is applied to road rights-of-way 37 
as a pre-emergent and early post emergent weed treatment during the late fall and early winter 38 
(Green and Young 2006). Pyrethroid insecticides and urban use herbicides are additionally applied 39 
around urban and residential structures and landscapes on an annual basis. These applications 40 
throughout the upstream watershed represent the source and potential pool of these pesticides that 41 
may enter the rivers upstream of the Delta by way of surface runoff and/or drift. Principal factors 42 
contributing to pesticide loading in the Sacramento River watershed include the amount of pesticide 43 
used and amount of precipitation (Guo et al. 2004). Although urban dry weather runoff occurs, this 44 
is generally believed to be less significant source of pesticides to main stem receiving waters, but for 45 
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pyrethroids a recent study concluded that municipal wastewater treatment plants in Sacramento 1 
and Stockton represent a continuous year-round source of pyrethroids to the lower Sacramento and 2 
San Joaquin River’s (Weston and Lydy 2010). 3 

Pesticide-related toxicity has historically been observed throughout the affected environment 4 
regardless of season or water year type; however, toxicity is generally observed with increased 5 
incidence during spring and summer months of April to June, coincident with the peak in irrigated 6 
agriculture in the Sacramento and San Joaquin Valleys, as well as the winter rainy season, 7 
particularly December through February, coincident with urban and agricultural storm-water runoff 8 
and the orchard dormant spraying season (Fox and Archibald 1997). Although OP insecticide 9 
incidence and related toxicity can be observed throughout the year, diazinon is most frequently 10 
observed during the winter months and chlorpyrifos is most frequently observed in the summer 11 
irrigation months (Central Valley Water Board 2007). These seasonal trends coincide with their use, 12 
where diazinon is principally used as an orchard dormant season spray, and chlorpyrifos is 13 
primarily used on crops during the summer. 14 

Application of diuron peaks in the late fall and early winter. Coincidently, diuron is found most 15 
frequently in surface waters during the winter precipitation and runoff months of January through 16 
March (Green and Young 2006), although diruon can be found much less frequently in surface 17 
waters throughout the year (Johnson et al. 2010). 18 

Monitoring for pyrethroid insecticides in main-stem rivers is limited and detections are rather few. 19 
With the replacement of many traditionally OP related uses, however, it is conservatively assumed 20 
that pyrethroid incidence and associated toxicity could ultimately take a pattern of seasonality 21 
similar to that of the chlorpyrifos or diazinon. 22 

In comparison to the Valley floor, relatively small amounts of pesticides are used in watersheds 23 
upstream of project reservoirs. Water released from reservoirs flow through urban and agricultural 24 
areas at which point these waters may acquire a burden of pesticide from agricultural or urban 25 
sourced discharges. These discharges with their potential burden of pesticides are effectively 26 
diluted by reservoir water. Under the operational scenarios of Alternative 4, no activity of the SWP 27 
or CVP would substantially drive a change in pesticide use, and thus pesticide sources would remain 28 
unaffected. Nevertheless, changes in the timing and magnitude of reservoir releases could have an 29 
effect on available dilution capacity along river segments such as the Sacramento, Feather, 30 
American, and San Joaquin Rivers. 31 

Under the operational scenarios of Alternative 4, winter (November–March) and summer (April–32 
October) season average flow rates on the Sacramento River at Freeport, American River at Nimbus, 33 
Feather River at Thermalito and the San Joaquin River at Vernalis would change. Relative to Existing 34 
Conditions and the No Action Alternative, seasonal average flow rates on the Sacramento for 35 
Scenarios H1–H4 would decrease no more than 7% during the summer and 4% during the winter 36 
(Appendix 8L, Pesticides, Tables 1–4). On the Feather River, average flow rates for Scenarios H1–H4 37 
would decrease no more than 9% during the summer and 2% during the winter, while on the 38 
American River average flow rates would decrease by as much as 19% in the summer but would 39 
increase by as much as 8% in the winter. Seasonal average flow rates for Scenarios H1–H4 on the 40 
San Joaquin River would decrease by as much as 12% in the summer, but increase by as much as 1% 41 
in the winter. 42 

As previously stated, historically chlorpyrifos is used in greater amounts in agriculture in the 43 
summer, and consequently observed in surface waters with greater frequency in the summer, while 44 
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diazinon and diuron are used and observed in surface water with greater frequency in the winter. 1 
While flow reductions in the summer on the American River would not coincide with urban 2 
stormwater discharges, summer flow reductions on the San Joaquin River would correspond to the 3 
agricultural irrigation season. However, summer average flow reductions of up to 19% are not 4 
considered of sufficient magnitude to substantially increase in-river concentrations or alter the 5 
long-term risk of pesticide-related effects on aquatic life beneficial uses. Greater long-term average 6 
flow reductions, and corresponding reductions in dilution/assimilative capacity, would be necessary 7 
before long-term risk of pesticide related effects on aquatic life beneficial uses would be adversely 8 
altered. 9 

Delta 10 

Sources of diuron, OP and pyrethroid insecticides to the Plan Area include direct input of surface 11 
runoff from in-Delta agriculture and Delta urbanized areas as well as inputs from rivers upstream of 12 
the Delta. Similar to Upstream of the Delta, CVP/SWP operations under Scenarios H1–H4 of 13 
Alternative 4 would not affect these sources. 14 

Under Scenarios H1–H4, the distribution and mixing of Delta source waters would change. Percent 15 
change in monthly average source water fraction were evaluated for the modeled 16-year (1976–16 
1991) hydrologic period and a representative drought period (1987–1991), with special attention 17 
given to changes in San Joaquin River, Sacramento River and Delta Agriculture sources water 18 
fractions. Changes in source water fractions at the modeled Delta assessment locations would vary 19 
depending on operational scenario, but relative differences between the operational scenarios 20 
would be small. Relative to Existing Conditions, under Scenarios H1–H4 of Alternative 4 modeled 21 
San Joaquin River fractions would increase greater than 10% at Buckley Cove (drought period only), 22 
Franks Tract, Rock Slough, and Contra Costa PP No. 1, with the largest changes occurring under 23 
Scenario H4 (Appendix 8D, Source Water Fingerprinting). At Buckley Cove under Scenario H4, 24 
change in drought period San Joaquin River source water fractions would increase 11% in July and 25 
16% in August. At Franks Tract under Scenario H4, change in San Joaquin River source water 26 
fractions when modeled for the 16-year hydrologic period, would increase 11–16% during October 27 
through November and February through June. At Rock Slough, modeled San Joaquin River source 28 
water fractions under Scenario H4 would increase 15–22% during September through March (11–29 
15% during October and November of the modeled drought period). Similarly, under Scenario H4 30 
modeled San Joaquin River fractions at Contra Costa Pumping Plant No. 1 would increase 15–23% 31 
during October through April (12% during October and November of the modeled drought period). 32 
While the modeled 22–23% increases of San Joaquin River Fraction at Rock Slough and Contra Costa 33 
PP No. 1 in November are considerable, the resultant net fraction would be ≤29%. For all 34 
operational scenarios, relative to Existing Conditions, there would be no modeled increases in 35 
Sacramento River fractions greater than 14% (with exception to Banks and Jones, discussed below) 36 
and Delta agricultural fractions greater than 8%. These modeled changes in the source water 37 
fractions of Sacramento, San Joaquin and Delta agriculture water are not of sufficient magnitude to 38 
substantially alter the long-term risk of pesticide-related toxicity to aquatic life, nor adversely affect 39 
other beneficial uses of the Delta. 40 

When compared to the No Action Alternative, changes in source water fractions resulting from 41 
Scenarios H1–H4would be similar in season, geographic extent, and magnitude to those discussed 42 
for Existing Conditions, with exception to Buckley Cove. Relative to the No Action Alternative, on a 43 
source water basis Buckley Cove is comprised predominantly of water of San Joaquin River origin 44 
(i.e., typically >80% San Joaquin River) for all months of the year but July and August. In July and 45 
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August, the combined operational effects on Delta hydrodynamics of the Delta Cross Channel being 1 
open, the absence of a barrier at Head of Old River, and seasonally high exports from south Delta 2 
pumps results in substantially lower San Joaquin River source water fraction at Buckley Cove 3 
relative to all other months of the year. Under the operational scenarios of Alternative 4, however, 4 
modeled July and August San Joaquin River fractions at Buckley Cove would increase relative to the 5 
No Action Alternative, with increases between 16–17% in July (31–34% for the modeled drought 6 
period) and 24–25% in August (47–49% for the modeled drought period) (Appendix 8D, Source 7 
Water Fingerprinting).Despite these San Joaquin River increases, the resulting net San Joaquin River 8 
source water fraction for July and August would remain less than all other months. As a result, these 9 
modeled changes in the source water fractions are not of sufficient magnitude to substantially alter 10 
the long-term risk of pesticide-related toxicity to aquatic life, nor adversely affect other beneficial 11 
uses of the Delta. 12 

SWP/CVP Export Service Areas 13 

Assessment of effects in SWP/CVP Export Service Areas is based on effects seen in the Plan Area at 14 
the Banks and Jones pumping plants. Under all operational scenarios of Alternative 4, Sacramento 15 
River source water fractions would increase substantially at both Banks and Jones pumping plants 16 
relative to Existing Conditions and the No Action Alternative (Appendix 8D, Source Water 17 
Fingerprinting). Sacramento River source water fractions would increase similarly by both season 18 
and magnitude extent under all operational scenarios at both Banks and Jones pumping plant. At 19 
Banks pumping plant, Sacramento source water fractions would generally increase from 16–48% 20 
for the period of January through June (12–35% for March through April of the modeled drought 21 
period) and at Jones pumping plant Sacramento source water fractions would generally increase 22 
from 21–56% for the period of January through June (15–48% for February through May of the 23 
modeled drought period). These increases in Sacramento source water fraction would primarily 24 
balance through equivalent decreases in San Joaquin River water. Based on the general observation 25 
that San Joaquin River, in comparison to the Sacramento River, is a greater contributor of OP 26 
insecticides in terms of greater frequency of incidence and presence at concentrations exceeding 27 
water quality benchmarks, modeled increases in Sacramento River fraction at Banks and Jones 28 
would generally represent an improvement in export water quality respective to pesticides. 29 

NEPA Effects: In summary, the changes in long-term average flows on the Sacramento, Feather, 30 
American, and San Joaquin Rivers, under Scenarios H1–H4 of Alternative 4 relative to the No Action 31 
Alternative, are of insufficient magnitude to substantially increase the long-term risk of pesticide-32 
related water quality degradation and related toxicity to aquatic life in these water bodies upstream 33 
of the Delta. Similarly, modeled changes in source water fractions to the Delta are of insufficient 34 
magnitude to substantially alter the long-term risk of pesticide-related water quality degradation 35 
and related toxicity to aquatic life in the Delta or CVP/SWP export service areas. The effects on 36 
pesticides from operations and maintenance (CM1) are determined not to be adverse. 37 

CEQA Conclusion: Key findings discussed in the effects assessment relative to Existing Conditions 38 
provided above are summarized here, and are then compared to the CEQA thresholds of significance 39 
(defined in Section 8.3.2) for the purpose of making the CEQA impact determination for this 40 
constituent. For additional details on the effects assessment findings that support this CEQA impact 41 
determination, see the effects assessment discussion that immediately precedes this conclusion. 42 

Sources of pesticides upstream of the Delta include direct input of pesticide containing surface 43 
runoff from agriculture and urbanized areas. Flows in rivers receiving these discharges dilute these 44 
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pesticide inputs. For all operational scenarios relative to Existing Conditions, however, modeled 1 
changes in long-term average flows on the Sacramento, Feather, American, and San Joaquin Rivers 2 
are of insufficient magnitude to substantially increase the long-term risk of pesticide-related water 3 
quality degradation and related toxicity to aquatic life in these water bodies upstream of the Delta. 4 

In the Delta, sources of pesticides include direct input of surface runoff from Delta agriculture and 5 
Delta urbanized areas as well as inputs from rivers upstream of the Delta. While facilities operations 6 
and maintenance activities under Scenarios H1–H4 would not affect these sources, changes in Delta 7 
source water fraction could change the relative risk associated with pesticide related toxicity to 8 
aquatic life. Under Scenarios H1–H4 of Alternative 4, however, modeled changes in source water 9 
fractions relative to Existing Conditions are of insufficient magnitude to substantially alter the long-10 
term risk of pesticide-related toxicity to aquatic life within the Delta, nor would such changes result 11 
in adverse pesticide-related effects on any other beneficial uses of Delta waters. 12 

The assessment of Alternative 4 effects on pesticides in the SWP/CVP Export Service Areas is based 13 
on assessment of changes predicted at Banks and Jones pumping plants. As just discussed regarding 14 
Scenario H1–H4 effects to pesticides in the Delta, modeled changes in source water fractions at the 15 
Banks and Jones pumping plants are of insufficient magnitude to substantially alter the long-term 16 
risk of pesticide-related toxicity to aquatic life beneficial uses, or any other beneficial uses, in water 17 
bodies of the SWP and CVP export service area. 18 

Based on the above, the considered operational scenarios of Alternative 4 would not result in any 19 
substantial change in long-term average pesticide concentration or result in substantial increase in 20 
the anticipated frequency with which long-term average pesticide concentrations would exceed 21 
aquatic life toxicity thresholds or other beneficial use effect thresholds upstream of the Delta, at the 22 
11 assessment locations analyzed for the Delta, or the SWP/CVP service area. Numerous pesticides 23 
are currently used throughout the affected environment, and while some of these pesticides may be 24 
bioaccumulative, those present-use pesticides for which there is sufficient evidence for their 25 
presence in waters affected by SWP and CVP operations (i.e., diazinon, chlorpyrifos, diuron, and 26 
pyrethroids) are not considered bioaccumulative, and thus changes in their concentrations would 27 
not directly cause bioaccumulative problems in aquatic life or humans. Furthermore, while there are 28 
numerous 303(d) listings throughout the affected environment that name pesticides as the cause for 29 
beneficial use impairment, the modeled changes in upstream river flows and Delta source water 30 
fractions under Scenarios H1–H4 would not be expected to make any of these beneficial use 31 
impairments measurably worse. Because long-term average pesticide concentrations are not 32 
expected to increase substantially, no long-term water quality degradation with respect to 33 
pesticides is expected to occur and, thus, no adverse effects on beneficial uses would occur. This 34 
impact is considered to be less than significant. No mitigation is required. 35 

Impact WQ-22: Effects on Pesticide Concentrations Resulting from Implementation ofCM2–36 
CM21 37 

NEPA Effects: With the exception of CM13, the mostly non-land disturbing CM12–CM21 present no 38 
new sources of pesticides to the affected environment, including areas Upstream of the Delta, within 39 
the Plan Area, and the SWP/CVP Export Service Area. Implementation of urban stormwater 40 
treatment measures (CM19) may result in beneficial effects, to the extent that control measures 41 
treat or reduce pesticide loading from urban land uses. However, control of nonnative aquatic 42 
vegetation (CM13) associated with tidal habitat restoration efforts would include killing invasive 43 
and nuisance aquatic vegetation through direct application of herbicides or through alternative 44 
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mechanical means. Use and selection of type of herbicides would largely be circumstance specific, 1 
but would follow existing control methods used by the CDBW. The CDBW’s use of herbicides is 2 
regulated by permits and regulatory agreements with the Central Valley Water Board, US Fish and 3 
Wildlife Service, and National Marine Fisheries Service and is guided by research conducted on the 4 
efficacy of vegetation control in the Delta through herbicide use. Through a program of adaptive 5 
management and assessment, the CDBW has employed a program of herbicide use that reduces 6 
potential environmental impacts, nevertheless, the CDBW found that impacts on water quality and 7 
associated aquatic beneficial uses would continue to occur and could not be avoided, including non-8 
target impacts on aquatic invertebrates and beneficial aquatic plants (California Department of 9 
Boating and Waterways 2006). 10 

In addition to the potential beneficial and adverse effects of CM19 and CM13, respectively, the 11 
various restoration efforts of CM2–CM11 could involve the conversion of active or fallow 12 
agricultural lands to natural landscapes, such as wetlands, grasslands, floodplains, and vernal pools. 13 
In the long-term, conversion of agricultural land to natural landscapes could possibly result in a 14 
limited reduction in pesticide use throughout the Delta. In the short-term, tidal and non-tidal 15 
wetland restoration, as well as seasonal floodplain restoration (i.e., CM4, CM5, and CM10) over 16 
former agricultural lands may include the contamination of water with pesticide residues contained 17 
in the soils. Present use pesticides typically degrade fairly rapidly, and in such cases where pesticide 18 
containing soils are flooded, dissipation of those pesticides would be expected to occur rapidly. 19 
Moreover, seasonal floodplain restoration (CM5) and Yolo Bypass enhancements (CM2) may be 20 
managed alongside continuing agriculture, where pesticides may be used on a seasonal basis and 21 
where water during flood events may come in contact with residues of these pesticides. Similarly, 22 
however, rapid dissipation would be expected, particularly in the large volumes of water involved in 23 
flooding. During these flooding events, pesticides potentially suspended in water would not be 24 
expected to cause toxicity to aquatic life or cause substantial adverse effects on any other beneficial 25 
uses of these water bodies. 26 

In summary, CM13 of Alternative 4proposes the use of herbicides to control invasive aquatic 27 
vegetation around habitat restoration sites. Herbicides directly applied to water could adversely 28 
affect non-target aquatic life, such as aquatic invertebrates and beneficial aquatic plants. Use of 29 
herbicides could potentially exceed aquatic life toxicity objectives with sufficient frequency and 30 
magnitude such that beneficial uses would be adversely affected, thus constituting an adverse effect 31 
on water quality. Mitigation Measure WQ-22 would be available to reduce this effect. 32 

CEQA Conclusion: With the exception of CM13, implementation of CM2–CM21 would not present 33 
new or substantially increased sources of pesticides in the Plan Area. In the long-term, 34 
implementation of conservation measures could possibly result in a limited reduction in pesticide 35 
use throughout the Delta through the potential repurposing of active or fallow agricultural land for 36 
natural habitat purposes. In the short-term, the repurposing of agricultural land associated with 37 
CM4, CM5, and CM10 may expose water used for habitat restoration to pesticide residues. Moreover, 38 
CM2 and CM5 may be managed alongside continuing agriculture, where pesticides may be used on a 39 
seasonal basis and where water during flood events may come in contact with residues of these 40 
pesticides. However, rapid dissipation would be expected, particularly in the large volumes of water 41 
involved in flooding, such that aquatic life toxicity objectives would not be exceeded by frequency, 42 
magnitude, and geographic extent whereby adverse effects on beneficial uses would be expected. 43 
CM2–CM21 do not include the use of pesticides known to be bioaccumulative in animals or humans, 44 
nor do the conservation measures propose the use of any pesticide currently named in a Section 45 
303(d) listing of the affected environment. CM13 proposes the use of herbicides to control invasive 46 
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aquatic vegetation around habitat restoration sites. Herbicides directly applied to water could 1 
include adverse effects on non-target aquatic life, such as aquatic invertebrates and beneficial 2 
aquatic plants. As such, aquatic life toxicity objectives could be exceeded with sufficient frequency 3 
and magnitude such that beneficial uses would be impacted. Potential environmental effects related 4 
only to CM13 are considered significant. Mitigation Measure WQ-22 is available to partially reduce 5 
this impact of pesticides on water quality; however, because of the uncertainty about successful 6 
implementation of this measure at specific restoration sites programmatic impact is considered 7 
significant and unavoidable. 8 

Mitigation Measure WQ-22: Implement Least Toxic Integrated Pest Management 9 
Strategies 10 

Implement the principals of IPM in the management of invasive aquatic vegetation under CM13, 11 
including the selective use of pesticides applied in a manner that minimizes risks to human 12 
health, nontarget organisms and the aquatic ecosystem. In doing so, the BDCP proponents will 13 
consult with the Central Valley Water Board, USFWS, NMFS, and CDBW to obtain effective IPM 14 
strategies such as selective application of pesticides, timing of applications in order to minimize 15 
tidal dispersion, and timing to target the invasive plant species at the most vulnerable times 16 
such that less herbicide can be used or the need for repeat applications can be reduced. 17 

Impact WQ-23: Effects on Phosphorus Concentrations Resulting from Facilities Operations 18 
and Maintenance (CM1) 19 

As described under Impact WQ-29, facilities operations and maintenance is not expected to result in 20 
substantial changes in TSS and Turbidity under the project alternative relative to Existing 21 
Conditions in surface waters upstream of the Delta, in the Delta, and in the SWP/CVP Export Service 22 
Areas.  Thus in these areas, long-term changes in the levels of suspended sediment-bound 23 
phosphorus are not expected.  Additional factors that may effect phosphorus levels are discussed 24 
below.  25 

Upstream of the Delta 26 

A conceptual model of nutrients in the Delta stated that: “previous attempts to relate concentration 27 
data to flow data in the Central Valley and Delta showed little correlation between the two variables 28 
(Tetra Tech 2006b, Conceptual Model for Organic Carbon in the Central Valley). One possible reason 29 
is that the Central Valley and Delta system is a highly managed system with flows controlled by 30 
major reservoirs on most rivers” (Tetra Tech 2006b:4-1 to 4-2). Attempts made in the Nitrate 31 
section of this chapter also showed weak correlation between nitrate and flows for major source 32 
waters to the Delta. The linear regressions between average dissolved ortho-phosphate 33 
concentrations and average flows in the San Joaquin and Sacramento Rivers were derived for this 34 
analysis (Figure 8-58 and Figure 8-59). As expected, neither relationship is very strong, although 35 
over the large range in flows for the Sacramento River, the relationship is stronger than for the San 36 
Joaquin River. However, over smaller changes in flows, neither relationship can function as a 37 
predictor of phosphorus concentrations because the variability in the data over small to medium 38 
ranges of flows (i.e., <10,000 CFS) is large. 39 

Because phosphorus loading to waters upstream of the Delta is not anticipated to change, and 40 
because changes in flows do not necessarily result in changes in concentrations or loading of 41 
phosphorus to these water bodies, substantial changes in phosphorus concentration are not 42 
anticipated under the operational scenarios of Alternative 4, relative to Existing Conditions or the 43 
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No Action Alternative. Any negligible changes in phosphorus concentrations that may occur in the 1 
water bodies of the affected environment located upstream of the Delta would not be of frequency, 2 
magnitude and geographic extent that would adversely affect any beneficial uses or substantially 3 
degrade the quality of these water bodies, with regards to phosphorus. 4 

Delta 5 

Because phosphorus concentrations in the major source waters to the Delta are similar for much of 6 
the year, phosphorus concentrations in the Delta are not anticipated to change substantially on a 7 
long term-average basis. Phosphorus concentrations may increase during January through March at 8 
locations where the source fraction of San Joaquin River water increases, due to the higher 9 
concentration of phosphorus in the San Joaquin River during these months compared to Sacramento 10 
River water or San Francisco Bay water. Based on the DSM2 fingerprinting results (see Appendix 11 
8D), together with source water concentrations shown in Figure 8-56, the magnitude of increases 12 
during these months may range from negligible up to approximately 0.05 mg/L. However, there are 13 
no state or federal objectives/criteria for phosphorus and thus any increases would not cause 14 
exceedances of objectives/criteria. Because algal growth rates are limited by availability of light in 15 
the Delta, increases in phosphorus levels that may occur at some locations and times within the 16 
Delta under Alternative 4, Scenarios H1–H4, would be expected to have little effect on primary 17 
productivity in the Delta. Moreover, such increases in concentrations would not be anticipated to be 18 
of frequency, magnitude and geographic extent that would adversely affect any beneficial uses or 19 
substantially degrade the water quality at these locations, with regards to phosphorus. 20 

SWP/CVP Export Service Areas 21 

The assessment of effects of phosphorus under Alternative 4, Scenarios H1–H4, in the SWP and CVP 22 
Export Service Areas is based on effects on phosphorus at the Banks and Jones pumping plants. 23 

As noted in the Delta Region section above, phosphorus concentrations in the Delta (including Banks 24 
and Jones pumping plants) are not anticipated to change substantially on a long term-average basis. 25 
During January through March, phosphorus concentrations may increase as a result of more San 26 
Joaquin River water reaching Banks and Jones pumping plants and the higher concentration of 27 
phosphorus in the San Joaquin River. However, based on the DSM2 fingerprinting results (see 28 
Appendix 8D), together with source water concentrations show in Figure 8-56, the magnitude of this 29 
increase is expected to be negligible (<0.01 mg/L-P). Additionally, there are no state or federal 30 
objectives for phosphorus. Moreover, given the many factors that contribute to potential algal 31 
blooms in the SWP and CVP canals within the Export Service Area, and the lack of studies that have 32 
shown a direct relationship between nutrient concentrations in the canals and reservoirs and 33 
problematic algal blooms in these water bodies, there is no basis to conclude that any seasonal 34 
increases in phosphorus concentrations at the levels expected under this alternative, should they 35 
occur, would increase the potential for problem algal blooms in the SWP and CVP Export Service 36 
Area. 37 

Any increases in phosphorus concentrations that may occur in water exported via Banks and Jones 38 
pumping plants are not expected to result in adverse effects to beneficial uses of exported water or 39 
substantially degrade the quality of exported water, with regards to phosphorus. 40 

NEPA Effects: In summary, based on the discussion above, effects on phosphorus of CM1 are 41 
considered to be not adverse. 42 
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CEQA Conclusion: Key findings discussed in the effects assessment relative to Existing Conditions is 1 
provided above are summarized here, and are then compared to the CEQA thresholds of significance 2 
(defined in Section 8.3.2) for the purpose of making the CEQA impact determination for this 3 
constituent. For additional details on the effects assessment findings that support this CEQA impact 4 
determination, see the effects assessment discussion that immediately precedes this conclusion. 5 

Because phosphorus loading to waters upstream of the Delta is not anticipated to change, and 6 
because changes in flows do not necessarily result in changes in concentrations or loading of 7 
phosphorus to these water bodies, substantial changes in phosphorus concentration upstream of the 8 
Delta are not anticipated for any operational scenario of Alternative 4, relative to Existing 9 
Conditions. 10 

Because phosphorus concentrations in the major source waters to the Delta are similar for much of 11 
the year, phosphorus concentrations in the Delta are not anticipated to change substantially on a 12 
long term-average basis under the operational scenarios of Alternative 4, relative to Existing 13 
Conditions. Algal growth rates are limited by availability of light in the Delta, and therefore any 14 
minor increases in phosphorus levels that may occur at some locations and times within the Delta 15 
would be expected to have little effect on primary productivity in the Delta. 16 

The assessment of effects of phosphorus under the various operational scenarios of Alternative 4 in 17 
the SWP and CVP Export Service Areas is based on effects on phosphorus at the Banks and Jones 18 
pumping plants. As noted above, phosphorus concentrations in the Delta (including Banks and Jones 19 
pumping plants) are not anticipated to change substantially on a long term-average basis. 20 

Based on the above, there would be no substantial, long-term increase in phosphorus concentrations 21 
in the rivers and reservoirs upstream of the Delta, in the Delta Region, or the waters exported to the 22 
CVP and SWP service areas under any operational scenario of Alternative 4 relative to Existing 23 
Conditions. As such, this alternative is not expected to cause additional exceedance of applicable 24 
water quality objectives/criteria by frequency, magnitude, and geographic extent that would cause 25 
adverse effects on any beneficial uses of waters in the affected environment. Because phosphorus 26 
concentrations are not expected to increase substantially, no long-term water quality degradation is 27 
expected to occur and, thus, no adverse effects to beneficial uses would occur. Phosphorus is not 28 
303(d) listed within the affected environment and thus any minor increases that may occur in some 29 
areas would not make any existing phosphorus-related impairment measurably worse because no 30 
such impairments currently exist. Because phosphorus is not bioaccumulative, minor increases that 31 
may occur in some areas would not bioaccumulate to greater levels in aquatic organisms that would, 32 
in turn, pose substantial health risks to fish, wildlife, or humans. This impact is considered to be less 33 
than significant. No mitigation is required. 34 

Impact WQ-24: Effects on Phosphorus Concentrations Resulting from Implementation 35 
ofCM2–CM21 36 

NEPA Effects: CM2–CM11 include activities that create additional aquatic habitat within the affected 37 
environment, and therefore may increase the total amount of algae and plant-life within the Delta. 38 
These activities would not affect phosphorus loading to the affected environment, but may affect 39 
phosphorus dynamics and speciation. For example, water column concentrations of total 40 
phosphorus may increase or decrease in localized areas as a result of increased or decreased 41 
suspended solids, while ortho-phosphate concentrations may be locally altered as a result of 42 
changing planktonic and macroinvertebrate species contributing to the cycling of phosphorus 43 
within the affected environment. Additionally, depending on age, configuration, location, operation, 44 
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and season, some of the restoration measures included under these conservation measures may 1 
function to remove or sequester phosphorus, but since presently, the specific design, operational 2 
criteria, and location of these activities are not well established, the degree to which this would 3 
occur is unknown. Overall, phosphorus concentrations are not expected to change substantially in 4 
the affected environment as a result of CM2–CM21. Because increases or decreases in phosphorus 5 
levels are, in general, expected to have little effect on productivity, any changes in phosphorus 6 
concentrations that may occur at certain locations within the affected environment are not 7 
anticipated to be of frequency, magnitude and geographic extent that would adversely affect any 8 
beneficial uses or substantially degrade the water quality at these locations, with regards to 9 
phosphorus. 10 

Because urban stormwater is a source of phosphorus in the affected environment, CM19, Urban 11 
Stormwater Treatment, is expected to slightly reduce phosphorus loading to the Delta, thus slightly 12 
decreasing phosphorus concentrations relative to the No Action Alternative. Implementation of 13 
CM12–CM18 and CM20–CM21 is not expected to substantially alter phosphorus concentrations in 14 
the affected environment. 15 

The effects on phosphorus from implementing CM2–CM21 are considered to be not adverse. 16 

CEQA Conclusion: There would be no substantial, long-term increase in phosphorus concentrations 17 
in the rivers and reservoirs upstream of the Delta, in the Delta Region, or the waters exported to the 18 
CVP and SWP service areas due to implementation of CM2–CM21 under Alternative 4 relative to 19 
Existing Conditions. Because urban stormwater is a source of phosphorus in the affected 20 
environment, CM19, Urban Stormwater Treatment, is expected to slightly reduce phosphorus 21 
loading to the Delta. As such, implementation of these conservation measures is not expected to 22 
cause adverse effects on any beneficial uses of waters in the affected environment. Because 23 
phosphorus concentrations are not expected to increase substantially due to these conservation 24 
measures, no long-term water quality degradation is expected to occur and, thus, no adverse effects 25 
to beneficial uses would occur. Phosphorus is not 303(d) listed within the affected environment and 26 
thus any minor increases that may occur in some areas would not make any existing phosphorus-27 
related impairment measurably worse because no such impairments currently exist. Because 28 
phosphorus is not bioaccumulative, minor increases that may occur in some areas would not 29 
bioaccumulate to greater levels in aquatic organisms that would, in turn, pose substantial health 30 
risks to fish, wildlife, or humans. This impact is considered to be less than significant. No mitigation 31 
is required. 32 

Impact WQ-25: Effects on Selenium Concentrations Resulting from Facilities Operations and 33 
Maintenance (CM1) 34 

Upstream of the Delta 35 

Substantial point sources of selenium do not exist upstream in the Sacramento River watershed, in 36 
the watersheds of the eastern tributaries (Cosumnes, Mokelumne, and Calaveras Rivers), or 37 
upstream of the Delta in the San Joaquin River watershed. Nonpoint sources of selenium within the 38 
watersheds of the Sacramento River and the eastern tributaries also are relatively low, resulting in 39 
generally low selenium concentrations in the reservoirs and rivers of those watersheds. 40 
Consequently, any modified reservoir operations and subsequent changes in river flows under 41 
Alternative 4, Scenarios H1–H4, relative to Existing Conditions or the No Action Alternative, are 42 
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expected to have negligible, if any, effects on reservoir and river selenium concentrations upstream 1 
of Freeport in the Sacramento River watershed or in the eastern tributaries upstream of the Delta. 2 

Non-point sources of selenium in the San Joaquin River watershed are associated with discharges of 3 
subsurface agricultural drainage to the river and its tributaries. Selenium concentrations in the San 4 
Joaquin River upstream of the Delta comply with NTR criteria and Basin Plan objectives at Vernalis 5 
under Existing Conditions, and they are expected to do so under the No Action Alternative. This is 6 
because a TMDL has been developed by the Central Valley Water Board (2001), the Grassland 7 
Bypass Project has established limits that will result in reduced inputs of selenium to the Delta, and 8 
the Central Valley Water Board (2010d) and State Water Board (2010b, 2010c) have established 9 
Basin Plan objectives that are expected to result in decreasing discharges of selenium from the San 10 
Joaquin River to the Delta, as previously discussed in 8.1.3.15.  11 

Selenium concentrations at Vernalis are generally higher during lower San Joaquin River flows, with 12 
considerable variability in concentrations below about 3,000 cfs, as shown in Appendix 8M, 13 
Selenium (Table M-33 and Figures M-7 through M-20). Under the four operational scenarios of 14 
Alternative 4, modeling indicates that long-term annual average flows on the San Joaquin River 15 
would decrease by 6% relative to Existing Conditions and would remain virtually the same relative 16 
to the No Action Alternative (Appendix 5A). Given these relatively small decreases in flows and the 17 
considerable variability in the relationship between selenium concentrations and flows in the San 18 
Joaquin River, it is expected that selenium concentrations in the San Joaquin River would be 19 
minimally affected, if at all, by anticipated changes in flow rates under the operational scenarios of 20 
Alternative 4.  21 

Thus, available information indicates selenium concentrations are well below the Basin Plan 22 
objective and are likely to remain so. Any negligible changes in selenium concentrations that may 23 
occur in the water bodies of the affected environment located upstream of the Delta would not be of 24 
frequency, magnitude, and geographic extent that would adversely affect any beneficial uses or 25 
substantially degrade the quality of these water bodies as related to selenium. 26 

Delta 27 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 28 
and CM4) would affect Delta hydrodynamics. To the extent that restoration actions alter 29 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 30 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 31 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 32 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 33 
information. 34 

Selenium concentrations and threshold comparisons for each of the 11 modeled Delta assessment 35 
locations under Alternative 4, relative to Existing Conditions and the No Action Alternative, are 36 
presented in Appendix 8M, Selenium, Table M-9b for water, Tables M-14a, through M-14d,  and 37 
Tables M-24a through M-24d for most biota (whole-body fish (excluding sturgeon), bird eggs 38 
[invertebrate diet], bird eggs [fish diet], and fish fillets) throughout the Delta, and Tables M-30 39 
through M-32 for sturgeon at the two western Delta locations. Figures 8-59b and 8-60b present 40 
graphical distributions of predicted selenium concentration changes (shown as changes in available 41 
assimilative capacity based on 1.3 µg/L) in water at each modeled assessment location for all years. 42 
Appendix 8M, Figure M-22 provides more detail in the form of monthly patterns of selenium 43 
concentrations in water during the modeling period. 44 
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All scenarios (H1, H2, H3, and H4) under Alternative 4 would result in small changes in average 1 
selenium concentrations in water relative to Existing Conditions and No Action Alternative at all 2 
modeled Delta assessment locations (Appendix 8M, Selenium, Table M-9b). Long-term average 3 
concentrations at some interior and western Delta locations would increase by 0.01–0.05 µg/L for 4 
the entire period modeled (1976–1991), depending on operational scenario. These small increases 5 
in selenium concentrations in water would result in small reductions (4% or less) in available 6 
assimilative capacity for selenium, relative to the 1.3 µg/L USEPA draft water quality criterion 7 
(Figures 8-59b and 8-60b). The long-term average selenium concentrations in water under 8 
Alternative 4 Scenarios H1–H4 (range 0.09–0.40 µg/L) would be similar to Existing Conditions 9 
(range 0.09–0.41 µg/L) and the No Action Alternative (range 0.09–0.38 µg/L), and would all be 10 
below the USEPA draft water quality criterion of 1.3 µg/L (Appendix 8M, Selenium, Table M-9b). 11 

Relative to Existing Conditions and the No Action Alternative, all scenarios under Alternative 4 12 
would result in small changes (approximately 1%) in estimated selenium concentrations in most 13 
biota (whole-body fish, bird eggs [invertebrate diet or fish diet], and fish fillets) throughout the 14 
Delta, with little difference among locations (Figures 8-61a through 8-64b; Appendix 8M, Selenium, 15 
Tables M-24a through M-24d. Level of Concern Exceedance Quotients (i.e., modeled tissue divided 16 
by Level of Concern benchmarks) for selenium concentrations in those biota for all years and for 17 
drought years are less than 1.0 (indicating low probability of adverse effects). Similarly, Advisory 18 
Tissue Level Exceedance Quotients for selenium concentrations in fish fillets for all years and 19 
drought years also are less than 1.0. Estimated selenium concentrations in sturgeon for the San 20 
Joaquin River at Antioch are predicted to increase by 14 to 19 percent relative to Existing Conditions 21 
and to the No Action Alternative in all years (from about 4.7 to 5.6 mg/kg dry weight [dw]), and 22 
those for sturgeon in the Sacramento River at Mallard Island are predicted to increase by 9 to 11 23 
percent in all years (from about 4.4 to 4.9 mg/kg dw) (Appendix 8M,Tables M-30 and M-31), with 24 
the highest percent increase for Scenario H4. Selenium concentrations in sturgeon during drought 25 
years are expected to increase by about 3 to 9 percent at those locations, with the highest increase in 26 
San Joaquin River Antioch in drought years for Scenario H4 (Appendix 8M,Tables M-30 and M-31). 27 
Detection of small changes in whole-body sturgeon such as those estimated for the western Delta 28 
would require very large sample sizes because of the inherent variability in fish tissue selenium 29 
concentrations. Low Toxicity Threshold Exceedance Quotients for selenium concentrations in 30 
sturgeon in the western Delta would exceed 1.0 (indicating a higher probability for adverse effects) 31 
for drought years at both locations (as they do for Existing Conditions and the No Action Alternative; 32 
Figure 8-65) and would increase slightly, from 0.94 to 1.1, for all years in the San Joaquin River at 33 
Antioch (Appendix 8M, Table M-32).  34 

The disparity between larger estimated changes for sturgeon and smaller changes for other biota is 35 
attributable largely to differences in modeling approaches, as described in Appendix 8M, Selenium. 36 
The model for most biota was calibrated to encompass the varying concentration-dependent uptake 37 
from waterborne selenium concentrations (expressed as the Kd, which is the ratio of selenium 38 
concentrations in particulates [as the lowest level of the food chain] relative to the waterborne 39 
concentration) that was exhibited in data for largemouth bass in 2000, 2005, and 2007 at various 40 
locations across the Delta. In contrast, the modeling for sturgeon could not be similarly calibrated at 41 
the two western Delta locations and used literature-derived uptake factors and trophic transfer 42 
factors for the estuary from Presser and Luoma (2013). As noted in the appendix, there was a 43 
significant negative log-log relationship of Kd to waterborne selenium concentration that reflected 44 
the greater bioaccumulation rates for bass at low waterborne selenium than at higher 45 
concentrations. (There was no difference in bass selenium concentrations in the Sacramento River 46 
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at Rio Vista in comparison to the San Joaquin River at Vernalis in 2000, 2005, and 2007 [Foe 2010], 1 
despite a nearly 10-fold difference in waterborne selenium.) Thus, there is more confidence in the 2 
site-specific modeling based on the Delta-wide model that was calibrated for bass data than in the 3 
estimates for sturgeon based on “fixed” Kds for all years and for drought years without regard to 4 
waterborne selenium concentration at the two locations in different time periods.  5 

Increased water residence times could increase the bioaccumulation of selenium in biota, thereby 6 
potentially increasing fish tissue and bird egg concentrations of selenium (see residence time 7 
discussion in Appendix 8M, Selenium, and Presser and Luoma [2010b]). Thus, residence time was 8 
assessed for its relevance to selenium bioaccumulation.  Table 60a (presented originally in Section 9 
8.3.1.7 in the Microcystis subsection) shows the time for neutrally buoyant particles to move through 10 
the Delta (surrogate for flow and residence time). Although an increase in residence time 11 
throughout the Delta is expected under the No Action Alternative, relative to Existing Conditions 12 
(because of climate change and sea level rise), the change is fairly small in most areas of the Delta. 13 
Thus, the changes in residence times between Alternative 4 and the No Action Alternative are very 14 
similar to the changes in residence times between Alternative 4 and the Existing Conditions.  15 

Relative to Existing Conditions and the No Action Alternative, increases in residence times for 16 
Alternative 4 would be greater in the East Delta and South Delta than in other sub-regions. Relative 17 
to Existing Conditions, annual average residence times for Alternative 4 in the South Delta are 18 
expected to increase by more than 10 days (Table 60a). Relative to the No Action Alternative, annual 19 
average residence times for Alternative 4 in the South Delta are expected to increase by less than 10 20 
days. Increases in residence times for other sub-regions would be smaller, especially as compared to 21 
Existing Conditions and the No Action Alternative (which are longer than those modeled for the 22 
South Delta).  As mentioned above, these results incorporate hydrodynamic effects of both CM1 and 23 
CM2 and CM4, and the effects of CM1 cannot be distinguished from the effects of CM2 and CM4.  24 
However, it is expected that CM2 and CM4 are substantial drivers of the increased residence time.   25 

Presser and Luoma (2010b) summarized and discussed selenium uptake in the Bay-Delta (including 26 
hydrologic conditions [e.g., Delta outflow and residence time for water], Kds [the ratio of selenium 27 
concentrations in particulates, as the lowest level of the food chain, relative to the water-borne 28 
concentration], and associated tissue concentrations [especially in clams and their consumers, such 29 
as sturgeon]). When the Delta Outflow Index (daily average flow per month) decreased by five-fold 30 
(73,732 cubic feet per second [cfs] in June 1998 to 12, 251 cfs in October 1998), residence time 31 
doubled (from 11 to 22 days) and the calculated mean Kd also doubled (from 3,198 to 6,501). 32 
However, when daily average Delta outflow in November 1999 was only 6,951 cfs (i.e., about one-33 
half that in October 1998) and residence time was 70 days, the calculated mean Kd (7,614) did not 34 
increase proportionally. 35 

Models are not available to quantitatively estimate the level of changes in selenium bioaccumulation 36 
as related to residence time, but the effects of residence time are incorporated in the 37 
bioaccumulation modeling for selenium that was based on higher Kd values for drought years in 38 
comparison to wet, normal, or all years; see Appendix 8M, Selenium. If increases in fish tissue or bird 39 
egg selenium were to occur, the increases would likely be of concern only where fish tissues or bird 40 
eggs are already elevated in selenium to near or above thresholds of concern. That is, where biota 41 
concentrations are currently low and not approaching thresholds of concern (which, as discussed 42 
above, is the case throughout the Delta, except for sturgeon in the western Delta), changes in 43 
residence time alone would not be expected to cause them to then approach or exceed thresholds of 44 
concern. In consideration of this factor, although the Delta as a whole is a CWA Section 303(d)-listed 45 
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water body for selenium, and although monitoring data of fish tissue or bird eggs in the Delta are 1 
sparse, the most likely area in which biota tissues would be at levels high enough that additional 2 
bioaccumulation due to increased residence time from restoration areas would be a concern is the 3 
western Delta and Suisun Bay for sturgeon, as discussed above.  As shown in Table 60a, the overall 4 
increase in residence time estimated in the western Delta is 4 days relative to Existing Conditions, 5 
and 2 days relative to the No Action Alternative.  Given the available information, these increases are 6 
small enough that they are not expected to substantially affect selenium bioaccumulation in the 7 
western Delta.  Because CM2 and CM4 are expected to be substantial drivers of the increased 8 
residence times, further discussion is included in Impact WQ-26 below, 9 

In summary, relative to Existing Conditions and the No Action Alternative, all scenarios under 10 
Alternative 4 would result in essentially no change in selenium concentrations throughout the Delta 11 
for most biota (approximately 1% or less), although increases in selenium concentrations are 12 
predicted for sturgeon in the western Delta. The Low Toxicity Threshold Exceedance Quotient for 13 
selenium concentrations in sturgeon for all years in the San Joaquin River at Antioch would increase 14 
from 0.94 for Existing Conditions and the No Action Alternative to 1.1 for Alternative 4. 15 
Concentrations of selenium in sturgeon would exceed only the lower benchmark, indicating a low 16 
potential for effects. The modeling of bioaccumulation for sturgeon is less calibrated to site-specific 17 
conditions than that for other biota, which was calibrated on a robust dataset for modeling of 18 
bioaccumulation in largemouth bass as a representative species for the Delta. Overall, all scenarios 19 
under Alternative 4 would not be expected to substantially increase the frequency with which 20 
applicable benchmarks would be exceeded in the Delta (there being only a small increase for 21 
sturgeon relative to the low benchmark and no exceedance of the high benchmark) or substantially 22 
degrade the quality of water in the Delta, with regard to selenium. 23 

SWP/CVP Export Service Areas 24 

Alternative 4 scenarios would result in small (0.05–0.08 µg/L) decreases in long-term average 25 
selenium concentrations in water at the Banks and Jones pumping plants, relative to Existing 26 
Conditions and the No Action Alternative, for the entire period modeled (Appendix 8M, Table M-9b). 27 
These decreases in long-term average selenium concentrations in water would result in increases in 28 
available assimilative capacity for selenium at these pumping plants, relative to the 1.3 µg/L USEPA 29 
draft water quality criterion (Figures 8-59b and 8-60b). The long-term average selenium 30 
concentrations in water for Alternative 4, Scenarios H1–H4 (range 0.16–0.21 µg/L) would be well 31 
below the USEPA draft water quality criterion of 1.3 µg/L (Appendix 8M, Table M-9b). 32 

Relative to Existing Conditions and the No Action Alternative, all scenarios under Alternative 4 33 
would result in small changes (approximately 1%) in estimated selenium concentrations in biota 34 
(whole-body fish, bird eggs [invertebrate diet], bird eggs [fish diet], and fish fillets) (Figures 8-61a 35 
through 8-64b; Appendix 8M, Selenium, Table M-24a through M-24d) at Banks and Jones pumping 36 
plants. Concentrations in biota would not exceed any selenium benchmarks for Alternative 4 37 
(Figures 8-61a through 8-64b). 38 

NEPA Effects: Selenium concentrations in water and biota very slightly increase progressively from 39 
Scenario H1 (smallest) to Scenario H4 (largest). However, based on the discussion above, the effects 40 
on selenium (both as waterborne and as bioaccumulated in biota) from all scenarios under 41 
Alternative 4 are not considered to be adverse. 42 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 43 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 44 
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purpose of making the CEQA impact determination for selenium. For additional details on the effects 1 
assessment findings that support this CEQA impact determination, see the effects assessment 2 
discussion that immediately precedes this conclusion. 3 

There are no substantial point sources of selenium in watersheds upstream of the Delta, and no 4 
substantial nonpoint sources of selenium in the watersheds of the Sacramento River and the eastern 5 
tributaries. Nonpoint sources in the San Joaquin Valley that contribute selenium to the Delta will be 6 
controlled through a TMDL developed by the Central Valley Water Board (2001) for the lower San 7 
Joaquin River, established limits for the Grassland Bypass Project, and Basin Plan objectives (Central 8 
Valley Water Board [2010d] and State Water Board [2010b, 2010c]) that are expected to result in 9 
decreasing discharges of selenium from the San Joaquin River to the Delta. Consequently, any 10 
modified reservoir operations and subsequent changes in river flows under Alternative 4 scenarios, 11 
relative to Existing Conditions, are expected to cause negligible changes in selenium concentrations 12 
in water. Any negligible changes in selenium concentrations that may occur in the water bodies of 13 
the affected environment located upstream of the Delta would not be of frequency, magnitude, and 14 
geographic extent that would adversely affect any beneficial uses or substantially degrade the 15 
quality of these water bodies as related to selenium. 16 

Relative to Existing Conditions, modeling estimates indicate that all scenarios under Alternative 4 17 
would result in essentially no change in selenium concentrations in water or most biota throughout 18 
the Delta, with no exceedances of benchmarks for biological effects. The Low Toxicity Threshold 19 
Exceedance Quotient for selenium concentrations in sturgeon for all years in the San Joaquin River 20 
at Antioch would increase slightly, from 0.94 for Existing Conditions to 1.1 for Alternative 4. 21 
Concentrations of selenium in sturgeon would exceed only the lower benchmark, indicating a low 22 
potential for effects. Overall, Alternative 4 would not be expected to substantially increase the 23 
frequency with which applicable benchmarks would be exceeded in the Delta (there being only a 24 
small increase for sturgeon exceedance relative to the low benchmark for sturgeon and no 25 
exceedance of the high benchmark) or substantially degrade the quality of water in the Delta, with 26 
regard to selenium. 27 

Assessment of effects of selenium in the SWP.CVP Export Service Areas is based on effects on 28 
selenium concentrations at the Banks and Jones pumping plants. Relative to Existing Conditions, all 29 
scenarios under Alternative 4 would cause no increase in the frequency with which applicable 30 
benchmarks would be exceeded, and would slightly improve the quality of water in selenium 31 
concentrations at the Banks and Jones pumping plants. 32 

Based on the above, selenium concentrations that would occur in water under all Alternative 4 33 
scenarios would not cause additional exceedances of applicable state or federal numeric or narrative 34 
water quality objectives/criteria, or other relevant water quality effects thresholds identified for 35 
this assessment (Table 8-54), by frequency, magnitude, and geographic extent that would result in 36 
adverse effects to one or more beneficial uses within affected water bodies. In comparison to 37 
Existing Conditions, water quality conditions under all scenarios for Alternative 4 would not 38 
increase levels of selenium by frequency, magnitude, and geographic extent such that the affected 39 
environment would be expected to have measurably higher body burdens of selenium in aquatic 40 
organisms, thereby substantially increasing the health risks to wildlife (including fish) or humans 41 
consuming those organisms. Water quality conditions under these alternative scenarios with 42 
respect to selenium would not cause long-term degradation of water quality in the affected 43 
environment, and therefore would not result in use of available assimilative capacity such that 44 
exceedances of water quality objectives/criteria would be likely and would result in substantially 45 
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increased risk for adverse effects to one or more beneficial uses. All scenarios under this alternative 1 
would not further degrade water quality by measurable levels, on a long-term basis, for selenium 2 
and, thus, cause the CWA Section 303(d)-listed impairment of beneficial use to be made discernibly 3 
worse. This impact is considered to be less than significant. No mitigation is required. 4 

Impact WQ-26: Effects on Selenium Concentrations Resulting from Implementation ofCM2–5 
CM21 6 

NEPA Effects: In general, with the possible exception of changes in Delta hydrodynamics resulting 7 
from habitat restoration, CM2–CM21 would not substantially increase selenium concentrations in 8 
the water bodies of the affected environment. Modeling scenarios included assumptions regarding 9 
how certain habitat restoration activities (CM2 and CM4) would affect Delta hydrodynamics, and 10 
thus such effects of these restoration measures were included in the assessment of CM1 facilities 11 
operations and maintenance (see Impact WQ-25). 12 

As discussed in Impact WQ-25, implementation of these conservation measures may increase water 13 
residence time within the restoration areas. Increased restoration area water residence times could 14 
increase the bioaccumulation of selenium in biota, thereby potentially increasing fish tissue and bird 15 
egg concentrations of selenium  (see residence time discussion in Appendix 8M, Selenium, and 16 
Presser and Luoma [2010b]). Models are not available to quantitatively estimate the level of changes 17 
in selenium bioaccumulation as related to residence time, but the effects of residence time are 18 
incorporated in the bioaccumulation modeling for selenium that was based on higher Kd values for 19 
drought years in comparison to wet, normal, or all years; see Appendix 8M, Selenium. If increases in 20 
fish tissue or bird egg selenium were to occur, the increases would likely be of concern only where 21 
fish tissues or bird eggs are already elevated in selenium to near or above thresholds of concern. 22 
That is, where biota concentrations are currently low and not approaching thresholds of concern 23 
(which, as discussed above, is the case throughout the Delta, except for sturgeon in the western 24 
Delta), changes in residence time alone would not be expected to cause them to then approach or 25 
exceed thresholds of concern. In consideration of this factor, although the Delta as a whole is a CWA 26 
Section 303(d)-listed water body for selenium, and although monitoring data of fish tissue or bird 27 
eggs in the Delta are sparse, the most likely area in which biota tissues would be at levels high 28 
enough that additional bioaccumulation due to increased residence time from restoration areas 29 
would be a concern is the western Delta and Suisun Bay for sturgeon, as discussed above.  As shown 30 
in Table 60a, the overall increase in residence time estimated in the western Delta is 4 days relative 31 
to Existing Conditions, and 2 days relative to the No Action Alternative.  Given the available 32 
information, these increases are small enough that they are not expected to substantially affect 33 
selenium bioaccumulation in the western Delta. 34 

The western Delta and Suisun Bay receive elevated selenium loads from North San Francisco Bay 35 
(including San Pablo Bay, Carquinez Strait, and Suisun Bay) and from the San Joaquin River. The San 36 
Francisco Bay Water Board is conducting a TMDL project to address selenium toxicity in the North 37 
San Francisco Bay (North Bay), defined to include a portion of the Delta, Suisun Bay, Carquinez 38 
Strait, San Pablo Bay, and the Central Bay (State Water Resources Control Board 2011).The North 39 
Bay selenium TMDL will identify and characterize selenium sources to the North Bay and the 40 
processes that control the uptake of selenium by wildlife. The TMDL will quantify selenium loads, 41 
develop and assign waste load and load allocations among sources, and include an implementation 42 
plan designed to achieve the TMDL and protect beneficial uses. Nonpoint sources of selenium in the 43 
San Joaquin Valley that contribute selenium to the San Joaquin River, and thus the Delta and Suisun 44 
Bay, will be controlled through a TMDL developed by the Central Valley Water Board (2001) for the 45 
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lower San Joaquin River, established limits for the Grassland Bypass Project, and Basin Plan 1 
objectives (Central Valley Water Board 2010d; State Water Board 2010b and 2010c) that are 2 
expected to result in decreasing discharges of selenium from the San Joaquin River to the Delta.  3 

The South Delta receives elevated selenium loads from the San Joaquin River, and as Table 8-60a 4 
shows, residence times in this area are expected to increase on an annual average by 11 days 5 
relative to Existing Conditions, and 9 days relative to the No Action Alternative. However, as 6 
discussed in Impact WQ-25, biota concentrations in the South Delta are not approaching levels of 7 
concern.  Furthermore, in contrast to Suisun Bay and possibly the western Delta in the future, the 8 
South Delta lacks the overbite clam (Corbula [Potamocorbula] amurensis), which is considered a key 9 
driver of selenium bioaccumulation in Suisun Bay, due to its high bioaccumulation of selenium and 10 
its role in the benthic food web that includes long-lived sturgeon. The South Delta does have 11 
Corbicula fluminea, another bivalve that bioaccumulates selenium, but to a lesser degree than the 12 
overbite clam (Lee et al. 2006). Also, as mentioned above, nonpoint sources of selenium in the San 13 
Joaquin Valley that contribute selenium to the Delta will be controlled through a TMDL developed by 14 
the Central Valley Water Board (2001) for the lower San Joaquin River, established limits for the 15 
Grassland Bypass Project, and Basin Plan objectives (Central Valley Water Board 2010d; State Water 16 
Board 2010b and 2010c) that are expected to result in decreasing discharges of selenium from the 17 
San Joaquin River to the Delta. Further, if selenium levels in the San Joaquin River are not 18 
sufficiently reduced via these efforts, it is expected that the State Water Board and Central Valley 19 
Water Board would initiate additional TMDLs to further control nonpoint sources of selenium. Given 20 
the available information, these increases are small enough that they are not expected to cause 21 
selenium concentrations in biota in the south Delta to approach or exceed thresholds of concern. 22 

Wetland restoration areas will not be designed such that water flows in and does not flow out. 23 
Exchange of water between the restoration areas and existing Delta channels is an important design 24 
factor, since one goal of the restoration areas is to export food produced in these areas to the rest of 25 
the Delta (see BDCP Chapter 3, Conservation Strategy, Section 3.3, Biological Goals and Objectives). 26 
Thus, these areas can be thought of as “flow-through” systems. Consequently, although water 27 
residence times associated with BDCP restoration could increase, they are not expected to increase 28 
without bound, and selenium concentrations in the water column would not continue to build up 29 
and be recycled in sediments and organisms as may be the case within a closed system. 30 

However, because increases in bioavailable selenium in the habitat restoration areas are uncertain, 31 
proposed avoidance and minimization measures would require evaluating risks of selenium 32 
exposure at a project level for each restoration area, minimizing to the extent practicable potential 33 
risk of additional bioaccumulation, and monitoring selenium levels in fish and/or wildlife to 34 
establish whether, or to what extent, additional bioaccumulation is occurring. See Appendix 3B, 35 
Environmental Commitments for a description of the environmental commitment BDCP proponents 36 
are making with respect to Selenium Management; and Appendix 3.C. of the BDCP for additional 37 
detail on this avoidance and minimization measure (AMM27). Data generated as part of the 38 
avoidance and minimization measures will assist the State and Regional Water Boards in 39 
determining whether beneficial uses are being impacted by selenium, and thus will provide the data 40 
necessary to support regulatory actions (including additional TMDL development), should such 41 
actions be warranted. 42 

Given the factors discussed in the assessment above, any increases in bioaccumulation rates from 43 
water-borne selenium that could occur in some areas as a result of increased water residence time 44 
would not be of sufficient magnitude and geographic extent that any portion of the Delta would be 45 
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expected to have measurably higher body burdens of selenium in aquatic organisms and, therefore, 1 
would not substantially increase risk for adverse effects to beneficial uses. Furthermore, although 2 
the Delta is a 303(d)-listed water body for selenium, given the discussion in the assessment above, it 3 
is unlikely that restoration areas would result in measurable increases in selenium in fish tissues or 4 
bird eggs such that the beneficial use impairment would be made discernibly worse. 5 

Because it is unlikely that substantial increases in selenium in fish tissues or bird eggs would occur 6 
such that effects on aquatic life beneficial uses would be anticipated, and because of the avoidance 7 
and minimization measures that are designed to further minimize and evaluate the risk of such 8 
increases, the effects of WQ-26 are considered not adverse. 9 

CEQA Conclusion: There would be no substantial, long-term increase in selenium concentrations in 10 
water in the rivers and reservoirs upstream of the Delta, water in the Delta, or the waters exported 11 
to the CVP and SWP service areas due to implementation of CM2–CM21 relative to Existing 12 
Conditions. Water-borne selenium concentrations under this alternative would not exceed 13 
applicable water quality objectives/criteria. 14 

Given the factors discussed in the assessment above, any increases in bioaccumulation rates from 15 
water-borne selenium that could occur in some areas as a result of increased water residence times 16 
would not be of sufficient magnitude and geographic extent that any portion of the Delta would be 17 
expected to have measurably higher body burdens of selenium in aquatic organisms, and therefore 18 
would not substantially increase risk for adverse effects to beneficial uses. CM2–CM21 would not 19 
cause long-term degradation of water quality resulting in sufficient use of available assimilative 20 
capacity such that occasionally exceeding water quality objectives/criteria would be likely. Also, 21 
CM2–CM21 would not result in substantially increased risk for adverse effects to any beneficial uses. 22 
Furthermore, although the Delta is a 303(d)-listed water body for selenium, given the discussion in 23 
the assessment above, it is unlikely that restoration areas would result in measurable increases in 24 
selenium in fish tissues or bird eggs such that the beneficial use impairment would be made 25 
discernibly worse. 26 

Because it is unlikely that substantial increases in selenium in fish tissues or bird eggs would occur 27 
such that effects on aquatic life beneficial uses would be anticipated, and because of the avoidance 28 
and minimization measures that are designed to further minimize and evaluate the risk of such 29 
increases (see Appendix 3.C. of the BDCP for more detail on AMM27) also described as the Selenium 30 
Management environmental commitment(see Appendix 3B, Environmental Commitments), this 31 
impact is considered less than significant. No mitigation is required. 32 

Impact WQ-27: Effects on Trace Metal Concentrations Resulting from Facilities Operations 33 
and Maintenance (CM1) 34 

Upstream of the Delta 35 

Relative to Existing Conditions and the No Action Alternative, under Alternative 4, Scenarios H1–H4, 36 
sources of trace metals would not be expected to change substantially with exception to sources 37 
related to population growth, such as increased municipal wastewater discharges and development 38 
contributing to increased urban dry and wet weather runoff. Facility operations could have an effect 39 
on these sources if concentrations of dissolved metals were closely correlated to river flow, 40 
suggesting that changes in river flow, and the related capacity to dilute these sources, could 41 
ultimately have a substantial effect on long-term metals concentrations. 42 
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On the Sacramento River, available dissolved trace metals data and river flow at Freeport are poorly 1 
associated (Appendix 8N, Trace Metals, Figure 1). Similarly, dissolved copper, iron, and manganese 2 
concentrations on the San Joaquin River at Vernalis are poorly associated (Appendix 8N, Figure 2). 3 
While there is an insufficient number of data for the other trace metals to observe trends at Vernalis, 4 
it is reasonable to assume that these metals similarly show poor association to San Joaquin River 5 
flow, as shown for the corresponding dissolved metals on the Sacramento River. 6 

Given the poor association of dissolved trace metal concentrations with flow, river flow rate and 7 
reservoir storage reductions that would occur under Alternative 4, Scenarios H1–H4, relative to 8 
Existing Conditions and the No Action Alternative, would not be expected to result in a substantial 9 
adverse change in trace metal concentrations in the reservoirs and rivers upstream of the Delta. As 10 
such, the Alternative 4, Scenarios H1–H4, would not be expected to substantially increase the 11 
frequency with which applicable Basin Plan objectives or CTR criteria would be exceeded in water 12 
bodies of the affected environment located upstream of the Delta or substantially degrade the 13 
quality of these water bodies, with regard to trace metals. 14 

Delta 15 

For metals of primarily aquatic life concern (copper, cadmium, chromium, lead, nickel, silver, and 16 
zinc), average and 95th percentile trace metal concentrations of the primary source waters to the 17 
Delta are very similar, with difference typically not greater than a factor of 2 to 5 (Appendix 8N, 18 
Table 1–7). For example, average dissolved copper concentrations on the Sacramento River, San 19 
Joaquin River, and Bay (Martinez) are 1.7 µg/L, 2.4 µg/L, and 1.7 µg/L, respectively. The 95th 20 
percentile dissolved copper concentrations on the Sacramento River, San Joaquin River, and Bay 21 
(Martinez) are 3.4 µg/L, 4.5 µg/L, and 2.4 µg/L, respectively. Given this similarity, very large 22 
changes in source water fraction would be necessary to effect a relatively small change in trace 23 
metal concentration at a particular Delta location. Moreover, average and 95th percentile trace metal 24 
concentrations for these primary source waters are all below their respective water quality criteria, 25 
including those that are hardness-based without a WER adjustment (Tables 8-51 and 8-52). No 26 
mixing of these three source waters could result in a metal concentration greater than the highest 27 
source water concentration, and given that the average and 95th percentile source water 28 
concentrations for copper, cadmium, chromium, led, nickel, silver, and zinc do not exceed their 29 
respective criteria, more frequent exceedances of criteria in the Delta would not occur under the 30 
operational scenario for this alternative. 31 

For metals of primarily human health and drinking water concern (arsenic, iron, manganese), 32 
average and 95th percentile concentrations are also very similar(Appendix 8N,Trace Metals, Tables 33 
8–10). The arsenic criterion was established to protect human health from the effects of long-term 34 
chronic exposure, while secondary maximum contaminant levels for iron and manganese were 35 
established as reasonable goals for drinking water quality. The primary source water average 36 
concentrations for arsenic, iron, and manganese are below these criteria. No mixing of these three 37 
source waters could result in a metal concentration greater than the highest source water 38 
concentration, and given that the average water concentrations for arsenic, iron, and manganese do 39 
not exceed water quality criteria, more frequent exceedances of drinking water criteria in the Delta 40 
would not be expected to occur under this alternative. 41 

Relative to Existing Conditions and the No Action Alternative, facilities operation under Alternative 42 
4, Scenarios H1–H4, would result in negligible change in trace metal concentrations throughout the 43 
Delta. The operational scenarios of Alternative 4 would not be expected to substantially increase the 44 
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frequency with which applicable Basin Plan objectives or CTR criteria would be exceeded in the 1 
Delta or substantially degrade the quality of water in the Delta, with regard to trace metals. 2 

SWP/CVP Export Service Areas 3 

Alternative 4, Scenarios H1–H4, would not result in substantial increases in trace metal 4 
concentrations in the water exported from the Delta or diverted from the Sacramento River through 5 
the proposed conveyance facilities. As such, there is not expected to be substantial changes in trace 6 
metal concentrations in the SWP/CVP export service area waters under any operational scenario of 7 
Alternative 4, relative to Existing Conditions or the No Action Alternative. As such, Alternative 4, 8 
Scenarios H1–H4, would not be expected to substantially increase the frequency with which 9 
applicable Basin Plan objectives or CTR criteria would be exceeded in the water bodies of the 10 
affected environment in the SWP and CVP Service Area or substantially degrade the quality of these 11 
water bodies, with regard to trace metals. 12 

NEPA Effects: In summary, relative to the No Action Alternative, Alternative 4, Scenarios H1–H4, 13 
would not cause a substantial increase in long-term average trace metals concentrations within the 14 
affected environment, nor would it cause an increased frequency of water quality objective/criteria 15 
exceedances within the affected environment. The effect on trace metals is determined not to be 16 
adverse. 17 

CEQA Conclusion: Key findings discussed in the effects assessment relative to Existing Conditions is 18 
provided above are summarized here, and are then compared to the CEQA thresholds of significance 19 
(defined in Section 8.3.2) for the purpose of making the CEQA impact determination for this 20 
constituent. For additional details on the effects assessment findings that support this CEQA impact 21 
determination, see the effects assessment discussion that immediately precedes this conclusion. 22 

While greater water demands under the operational scenarios of Alternative 4 would alter the 23 
magnitude and timing of reservoir releases north, south and east of the Delta, these activities would 24 
have no substantial effect on the various watershed sources of trace metals. Moreover, long-term 25 
average flow and trace metals at Sacramento River at Hood and San Joaquin River at Vernalis are 26 
poorly correlated; therefore, changes in river flows would not be expected to cause a substantial 27 
long-term change in trace metal concentrations upstream of the Delta. 28 

Average and 95th percentile trace metal concentrations are very similar across the primary source 29 
waters to the Delta. Given this similarity, very large changes in source water fraction would be 30 
necessary to effect a relatively small change in trace metal concentration at a particular Delta 31 
location. Moreover, average and 95th percentile trace metal concentrations for these primary source 32 
waters are all below their respective water quality criteria, including those that are hardness-based 33 
without a WER adjustment. No mixing of these three source waters could result in a metal 34 
concentration greater than the highest source water concentration, and given that trace metals do 35 
not already exceed water quality criteria, more frequent exceedances of criteria in the Delta would 36 
not be expected to occur under any operational scenario of Alternative 4. 37 

The assessment of Alternative 4, Scenario H1–H4, effects on trace metals in the SWP/CVP Export 38 
Service Areas is based on assessment of changes in trace metal concentrations at Banks and Jones 39 
pumping plants. As just discussed regarding similarities in Delta source water trace metal 40 
concentrations, no operational scenario of Alternative 4 is expected to result in substantial changes 41 
in trace metal concentrations in Delta waters, including Banks and Jones pumping plants, therefore 42 



 Water Quality 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

8-285 
2015 

ICF 00139.14 

 

effects on trace metal concentrations in the SWP/CVP Export Service Area are expected to be 1 
negligible. 2 

Based on the above, there would be no substantial long-term increase in trace metal concentrations 3 
in the rivers and reservoirs upstream of the Delta, in the Delta Region, or the SWP/CVP export 4 
service area waters under any operational scenario of Alternative 4 relative to Existing Conditions. 5 
As such, this alternative is not expected to cause additional exceedance of applicable water quality 6 
objectives by frequency, magnitude, and geographic extent that would cause adverse effects on any 7 
beneficial uses of waters in the affected environment. Because trace metal concentrations are not 8 
expected to increase substantially, no long-term water quality degradation for trace metals is 9 
expected to occur and, thus, no adverse effects to beneficial uses would occur. Furthermore, any 10 
negligible changes in long-term trace metal concentrations that may occur in water bodies of the 11 
affected environment would not be expected to make any existing beneficial use impairments 12 
measurably worse. The trace metals discussed in this assessment are not considered 13 
bioaccumulative, and thus would not directly cause bioaccumulative problems in aquatic life or 14 
humans. This impact is considered to be less than significant. No mitigation is required. 15 

Impact WQ-28: Effects on Trace Metal Concentrations Resulting from Implementation ofCM2–16 
CM21 17 

NEPA Effects: Implementation of CM2–CM21 present no new sources of trace metals to the affected 18 
environment, including areas upstream of the Delta, within the Delta, or in the SWP and CVP service 19 
areas. However, CM19, which would fund projects to contribute to reducing pollutant discharges in 20 
urban stormwater, would be expected to reduce trace metal loading to surface waters of the affected 21 
environment. The remaining conservation measures would not be expected to affect trace metal 22 
levels, because they are actions that do not affect the presence of trace metal sources. As they 23 
pertain to trace metals, implementation of these conservation measures would not be expected to 24 
adversely affect beneficial uses of the affected environment or substantially degrade water quality 25 
with respect to trace metals. 26 

In summary, implementation of CM2–CM21 under Alternative 4 relative to Existing Conditions and 27 
the No Action Alternative, would have negligible, if any, effect on trace metals concentrations. The 28 
effect on trace metals from implementing CM2–CM21 is determined not to be adverse. 29 

CEQA Conclusion: Implementation of CM2–CM21 under Alternative 4 would not cause substantial 30 
long-term increase in trace metal concentrations in the rivers and reservoirs upstream of the Delta, 31 
in the Delta Region, or the SWP/CVP export service area. As such, this alternative is not expected to 32 
cause additional exceedance of applicable water quality objectives by frequency, magnitude, and 33 
geographic extent that would cause adverse effects on any beneficial uses of waters in the affected 34 
environment. Because trace metal concentrations are not expected to increase substantially, no 35 
long-term water quality degradation for trace metals is expected to occur and, thus, no adverse 36 
effects to beneficial uses would occur. Furthermore, any negligible changes in long-term trace metal 37 
concentrations that may occur throughout the affected environment would not be expected to make 38 
any existing beneficial use impairments measurably worse. The trace metals discussed in this 39 
assessment are not considered bioaccumulative, and thus would not directly cause bioaccumulative 40 
problems in aquatic life or humans. This impact is considered to be less than significant. No 41 
mitigation is required. 42 
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Impact WQ-29: Effects on TSS and Turbidity Resulting from Facilities Operations and 1 
Maintenance (CM1) 2 

Upstream of the Delta 3 

TSS concentrations and turbidity levels in rivers upstream of the Delta are affected primarily by: 1) 4 
TSS concentrations and turbidity levels of the water released from the upstream reservoirs, 2) 5 
erosion occurring within the river channel beds, which is affected by river flow velocity and bank 6 
protection, 3) TSS concentrations and turbidity levels of tributary inflows, point-source inputs, and 7 
nonpoint runoff as influenced by surrounding land uses; and 4) phytoplankton, zooplankton and 8 
other biological material in the water. 9 

Alternative 4, Scenarios H1–H4, would alter the magnitude and timing of water releases from 10 
reservoirs upstream of the Delta relative to Existing Conditions and the No Action Alternative, which 11 
in turn would alter downstream river flows. With respect to TSS and turbidity, an increase in river 12 
flow is generally the concern, as this increases shear stress on the channel, suspending particles 13 
resulting in higher TSS concentrations and turbidity levels. Schoellhamer et al. (2007b) noted that 14 
suspended sediment concentration was more affected by season than flow, with the higher 15 
concentrations for a given flow rate occurring during “first flush events” and lower concentrations 16 
occurring during spring snowmelt events. Because of such a relationship, the changes in mean 17 
monthly average river flows under the operational scenarios of Alternative 4 are not expected to 18 
cause river TSS concentrations or turbidity levels (highs, lows, typical conditions) to be outside the 19 
ranges occurring under Existing Conditions or the No Action Alternative. Consequently, this 20 
alternative is expected to have minimal effect on TSS concentrations and turbidity levels in the 21 
reservoirs and rivers upstream of the Delta. 22 

Changes in land use that would occur relative to Existing Conditions and the No Action Alternative 23 
could have minor effects on TSS concentrations and turbidity levels throughout this portion of the 24 
affected environment. Site-specific and temporal exceptions may occur due to localized temporary 25 
construction activities, dredging activities, development, or other land use changes. These localized 26 
actions would generally require agency permits that would regulate and limit both their short-term 27 
and long-term effects on TSS concentrations and turbidity levels to less-than-substantial levels. 28 

Delta 29 

TSS concentrations and turbidity levels in Delta waters are affected by TSS concentrations and 30 
turbidity levels of the Delta inflows (and associated sediment load). TSS concentrations and 31 
turbidity levels within Delta waters also are affected by fluctuation in flows within the channels due 32 
to the tides, with sediments depositing as flow velocities and turbulence are low at periods of slack 33 
tide, and sediments becoming suspended when flow velocities and turbulence increase when tides 34 
are near the maximum. TSS and turbidity variations can also be attributed to phytoplankton, 35 
zooplankton and other biological material in the water. 36 

Under Alternative 4, Scenarios H1–H4, any land use changes that may occur under this alternative 37 
would not be expected to have permanent, substantial effects on TSS concentrations and turbidity 38 
levels of Delta waters, relative to Existing Conditions or the No Action Alternative. Furthermore, this 39 
alternative would not cause the TSS concentrations or turbidity levels in the rivers contributing 40 
inflows to the Delta to be outside the ranges occurring under Existing Conditions or the No Action 41 
Alternative. Consequently, this alternative is expected to have minimal effect on TSS concentrations 42 
and turbidity levels in the Delta region. As such, any minor TSS and turbidity changes that may occur 43 
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under Alternative 4, Scenarios H1–H4, would not be of sufficient frequency, magnitude, and 1 
geographic extent that would result in adverse effects on beneficial uses in the Delta region, or 2 
substantially degrade the quality of these water bodies, with regard to TSS and turbidity. 3 

SWP/CVP Export Service Areas 4 

The operational scenarios of Alternative 4 are expected to have minimal effect on TSS 5 
concentrations and turbidity levels in Delta waters, including water exported at the south Delta 6 
pumps, relative to Existing Conditions or the No Action Alternative. As such, Alternative 4 is 7 
expected to have minimal effect on TSS concentrations and turbidity levels in the SWP/CVP Export 8 
Service Areas waters. 9 

NEPA Effects: The effects on TSS and turbidity from implementing any operational scenario of 10 
Alternative 4 is determined to not be adverse. 11 

CEQA Conclusion: Key findings discussed in the effects assessment relative to Existing Conditions is 12 
provided above are summarized here, and are then compared to the CEQA thresholds of significance 13 
(defined in Section 8.3.2) for the purpose of making the CEQA impact determination for this 14 
constituent. For additional details on the effects assessment findings that support this CEQA impact 15 
determination, see the effects assessment discussion that immediately precedes this conclusion. 16 

Changes in river flow rate and reservoir storage that would occur under the operational scenarios of 17 
Alternative 4, relative to Existing Conditions, would not be expected to result in a substantial 18 
adverse change in TSS concentrations and turbidity levels in the reservoirs and rivers upstream of 19 
the Delta, given that suspended sediment concentrations are more affected by season than flow. 20 
Site-specific and temporal exceptions may occur due to localized temporary construction activities, 21 
dredging activities, development, or other land use changes would be site-specific and temporal, 22 
which would be regulated to limit both their short-term and long-term effects on TSS and turbidity 23 
levels to less than substantial levels. 24 

Within the Delta, geomorphic changes associated with sediment transport and deposition are 25 
usually gradual, occurring over years, and high storm event inflows would not be substantially 26 
affected. Thus, it is expected that the TSS concentrations and turbidity levels in the affected channels 27 
would not be substantially different from the levels under Existing Conditions. Consequently, this 28 
alternative is expected to have minimal effect on TSS concentrations and turbidity levels in the Delta 29 
region, relative to Existing Conditions. 30 

There is not expected to be substantial, if even measurable, changes in TSS concentrations and 31 
turbidity levels in the SWP/CVP Export Service Areas waters under any operational scenario of 32 
Alternative 4, relative to Existing Conditions, because as stated above, this alternative is not 33 
expected to result in substantial changes in TSS concentrations and turbidity levels at the south 34 
Delta export pumps, relative to Existing Conditions. 35 

Therefore, this alternative is not expected to cause additional exceedance of applicable water quality 36 
objectives where such objectives are not exceeded under Existing Conditions. Because TSS 37 
concentrations and turbidity levels are not expected to be substantially different, long-term water 38 
quality degradation is not expected, and, thus, beneficial uses are not expected to be adversely 39 
affected. Finally, TSS and turbidity are neither bioaccumulative nor Clean Water Act section 303(d) 40 
listed constituents. This impact is considered to be less than significant. No mitigation is required. 41 
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Impact WQ-30: Effects on TSS and Turbidity Resulting from Implementation ofCM2–CM21 1 

NEPA Effects: Creation of habitat and open water through implementation of CM2–CM11 could 2 
affect Delta hydrodynamics and, thus, erosion and deposition potential in certain Delta channels. 3 
The magnitude of increases in TSS concentrations and turbidity levels in the affected channels due 4 
to higher potential of erosion cannot be readily quantified. The increases in TSS concentrations and 5 
turbidity levels in the affected channels could be substantial in localized areas, depending on how 6 
rapidly the Delta hydrodynamics are altered and the channels equilibrate with the new tidal flux 7 
regime, after implementation of this alternative. However, geomorphic changes associated with 8 
sediment transport and deposition are usually gradual, occurring over years. Within the 9 
reconfigured channels there could be localized increases in TSS concentrations and turbidity levels, 10 
but within the greater Plan Area it is expected that the TSS concentrations and turbidity levels 11 
would not be substantially different from the levels under the No Action Alternative. 12 

CM19, which would fund projects to contribute to reducing pollutant discharges in stormwater, 13 
would be expected to reduce TSS and turbidity in urban discharges relative to the No Action 14 
Alternative. The remaining conservation measures would not be expected to affect TSS 15 
concentrations and turbidity levels, because they are actions that do not affect the presence of TSS 16 
and turbidity sources. 17 

The effects on TSS and turbidity from implementing CM2–CM21 is determined to not be adverse. 18 

CEQA Conclusion: It is expected that the TSS concentrations and turbidity levels Upstream of the 19 
Delta, in the Plan Area, and the SWP/CVP Export Service Areas due to implementation of CM2–CM21 20 
under Alternative 4 would not be substantially different relative to Existing Conditions, except 21 
within localized areas of the Delta modified through creation of habitat and open water. Therefore, 22 
this alternative is not expected to cause additional exceedance of applicable water quality objectives 23 
where such objectives are not exceeded under Existing Conditions. Because TSS concentrations and 24 
turbidity levels Upstream of the Delta, in the greater Plan Area, and in the SWP/CVP Export Service 25 
Areas are not expected to be substantially different, long-term water quality degradation is not 26 
expected relative to TSS and turbidity, and, thus, beneficial uses are not expected to be adversely 27 
affected. Finally, TSS and turbidity are neither bioaccumulative nor Clean Water Act section 303(d) 28 
listed constituents. This impact is considered to be less than significant. No mitigation is required. 29 

Impact WQ-31: Water Quality Effects Resulting from Construction-Related Activities (CM1–30 
CM21) 31 

This section addresses construction-related water quality effects to constituents of concern other 32 
than effects caused by changes in the operations and maintenance of CM1–CM21, which are 33 
addressed in terms of constituent-specific impact assessments elsewhere in this chapter. The 34 
conveyance features for CM1 under Alternative 4 would be very similar to those discussed for 35 
Alternative 1A and most of the construction activity would occur in the Delta. The primary 36 
difference between Alternative 4 and Alternative 1A is that under Alternative 4, there would be two 37 
fewer intakes and two fewer pumping plant locations, which would result in a reduced level of 38 
construction activity. However, construction techniques and locations of major features of the 39 
conveyance system within the Delta would be similar. Alternative 4 additionally would include 40 
construction of an operable barrier at the head of Old River. The remainder of the facilities 41 
constructed under Alternative 4, including CM2–CM21, would be very similar to, or the same as, 42 
those to be constructed for Alternative 1A. Few, if any, of the CM1–CM21 actions involve 43 
construction work in the SWP and CVP Service Area or areas upstream of the Delta. The 44 
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conservation measures, or components of measures, that are anticipated to be constructed in areas 1 
upstream of the Delta would be limited to: (1) the Yolo Bypass Fishery Enhancement (CM2) (i.e., the 2 
Fremont Weir component of the action), (2) Conservation Hatcheries (CM18) (i.e., the new hatchery 3 
facility), and (3) Urban Stormwater Treatment (CM19). Anticipated construction activities that may 4 
occur under CM11–CM21, if any, would involve relatively minor disturbances, and thus would not be 5 
anticipated to result in substantial discharges of any constituents of concern. 6 

Within the Delta, the construction-related activities for Alternative 4 would be most extensive for 7 
CM1 involving the new water conveyance facilities. Construction of water conveyance facilities 8 
would involve vegetation removal, material storage and handling, excavation, overexcavation for 9 
facility foundations, surface grading, trenching, road construction, levee construction, construction 10 
site dewatering, soil stockpiling, RTM dewatering basin construction and storage operations, and 11 
other general facility construction activities (i.e., concrete, steel, carpentry, and other building 12 
trades) over approximately 7,500 acres during the course of constructing the facilities. Vegetation 13 
would be removed (via grubbing and clearing) and grading and other earthwork would be 14 
conducted at the intakes, pumping plants, the intermediate forebay, the expanded Clifton Court 15 
Forebay, culvert siphon between the northern cell of the expanded Clifton Court Forebay to a new 16 
canal to the Jones Pumping Plant and a siphon under the Byron Highway into a short segment of 17 
canal leading to the Banks Pumping Plant, borrow areas, RTM and spoil storage areas, setback and 18 
transition levees, sedimentation basins, solids handling facilities, transition structures, surge shafts 19 
and towers, substations, transmission line footings, access roads, concrete batch plants, fuel stations, 20 
bridge abutments, barge unloading facilities, and laydown areas. Construction of each intake would 21 
take nearly 4 years to complete. 22 

Construction activities necessary to develop the new habitat restoration areas for CM2 and CM4–23 
CM10 including restored tidal wetlands, floodplain, and related channel margin and off-channel 24 
habitats, would likely involve a variety of extensive conventional clearing and grading activities on 25 
relatively dry sites of the Delta that are currently separated from the Delta channels by levees. 26 
Construction would involve new setback levees, excavation and soil placement for new wetland and 27 
other habitat feature development, and a variety of potential in-water construction activities such as 28 
excavation, sediment dredging, levee breaching, and hauling and placement or disposal of excavated 29 
sediment or dredge material. Construction activities for the proposed restoration sites, due to the 30 
direct connectivity with Delta channels, have the potential to result in direct discharge of eroded soil 31 
and construction-related contaminants, or indirectly through erosion and site inundation during the 32 
weeks or months following construction prior to stabilization of newly contoured and restored 33 
landforms and colonization by vegetation. 34 

NEPA Effects: The types and magnitude of potential construction-related water quality effects 35 
associated with implementation of CM1–CM21 under Alternative 4 would be very similar to the 36 
effects discussed for Alternative 1A, and the effects anticipated with implementation of CM2–CM21 37 
would be essentially identical. Potential construction-related water quality effects may include 38 
discharges of turbidity/TSS due to the erosion of disturbed soils and associated sedimentation 39 
entering surface water bodies or other construction-related wastes (e.g., concrete, asphalt, cleaning 40 
agents, paint, and trash). Construction activities also may result in temporary or permanent changes 41 
in stormwater generation or drainage and runoff patterns (i.e., velocity, volume, and direction) that 42 
may cause or contribute to soil erosion and offsite sedimentation, such as creation of additional 43 
impervious surfaces (e.g., pavement, buildings, compacted soils), blockage or restriction of existing 44 
drainage channels, or general surface drainage changes from grading and excavation activity. 45 
Additionally, the use of heavy earthmoving equipment may result in spills and leakage of oils, 46 
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gasoline, diesel fuel, and related petroleum contaminants used in the fueling and operation of such 1 
construction equipment. 2 

Land surface grading and excavation activities, or exposure of disturbed sites immediately following 3 
construction and prior to stabilization, could result in rainfall- and stormwater-related soil erosion, 4 
runoff, and offsite sedimentation in surface water bodies. The initial runoff following construction, 5 
or return of seasonal rains to previously disturbed sites, can result in runoff with peak pollutant 6 
levels and is referred to as “first flush” storm events. Soil erosion and runoff can also result in 7 
increased concentrations and loading of organic matter, nutrients (nitrogen and phosphorus), and 8 
other contaminants contained in the soil such as trace metals, pesticides, or animal-related 9 
pathogens. Graded and exposed soils also can be compacted by heavy machinery, resulting in 10 
reduced infiltration of rainfall and runoff, thus increasing the rate of runoff (and hence 11 
contaminants) to downstream water bodies. 12 

Construction activities also would be anticipated to involve the transport, handling, and use of a 13 
variety of hazardous substances and non-hazardous materials that may adversely affect water 14 
quality if discharged inadvertently to construction sites or directly to water bodies. Typical 15 
construction-related contaminants include petroleum products for refueling and maintenance of 16 
machinery (e.g., fuel, oils, solvents), concrete, paints and other coatings, cleaning agents, debris and 17 
trash, and human wastes. Construction activities also would involve large material storage and 18 
laydown areas, and occasional accidental spills of hazardous materials stored and used for 19 
construction may occur. Contaminants released or spilled on bare soil also may result in 20 
groundwater contamination. Dewatering operations may contain elevated levels of suspended 21 
sediment or other constituents that may cause water quality degradation. 22 

The intensity of construction activity along with the fate and transport characteristics of the 23 
chemicals used, would largely determine the magnitude, duration, and frequency of construction-24 
related discharges and resulting concentrations and degradation associated with the specific 25 
constituents of concern. The potential water quality concerns associated with the major categories 26 
of contaminants that might be discharged as a result of construction activity include the following. 27 

 Suspended sediment: May increase turbidity (i.e., reduce water clarity) that can affect aquatic 28 
organisms and increase the costs and effort of removal in municipal/industrial water supplies. 29 
Downstream sedimentation can affect aquatic habitat, or cause a nuisance if it affects functions 30 
of agricultural or municipal intakes, or boat navigation. 31 

 Organic matter: May contribute turbidity and oxygen demanding substances (i.e., reduce 32 
dissolved oxygen levels) that can affect aquatic organisms. Organic carbon may increase the 33 
potential for disinfection byproduct formation in municipal drinking water supplies. 34 

 Nutrients: May contribute nitrogen, phosphorus, and other key nutrients that can contribute to 35 
nuisance biostimulation of algae and vascular aquatic plants, which may affect municipal water 36 
supplies, recreation, aquatic life, and aesthetics. 37 

 Petroleum hydrocarbons: May contribute toxic compounds to aquatic life, and oily sheens may 38 
reduce oxygen/gas transfer in water, foul aquatic habitats, and reduce water quality for 39 
municipal supplies, recreation, and aesthetics. 40 

 Trace constituents (metals, pesticides, synthetic organic compounds): Compounds in eroded soil 41 
or construction-related materials (e.g., paints, coatings, cleaning agents) may be toxic to aquatic 42 
life. 43 
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 Pathogens: Bacteria, viruses, and protozoans may affect aquatic life and increase human health 1 
risks via municipal water supplies, reduced recreational water quality, or contaminated shellfish 2 
beds. 3 

 Other inorganic compounds: Construction-related materials can contain inorganic compounds 4 
such as acidic/basic materials which can change pH and may adversely affect aquatic life and 5 
habitats. Concrete contains lime which can increase pH levels, and drilling fluids may alter pH. 6 

Some construction-related contaminants, such as PAHs that may be in some fuel and oil petroleum 7 
byproducts, may be bioaccumulative in aquatic and terrestrial organisms. Construction activities 8 
also may disturb areas where bioaccumulative constituents are present in the soil (e.g., mercury, 9 
selenium, organochlorine pesticides, PCBs, and dioxin/furan compounds), or may disturb soils that 10 
contain constituents included on the Section 303(d) lists of impaired water bodies in the affected 11 
environment. While the 303(d)-listed Delta channels impaired by mercury are widespread, 12 
impairment by selenium, pesticides, PCBs, and dioxin/furan compounds is more limited, and there 13 
are no 303(d) listings for PAH impairment. Bioaccumulation of constituents in the aquatic 14 
foodchain, and 303(d)-related impaired water bodies, arise as a result of long-term loading of a 15 
constituent or a pervasive and widespread source of constituent discharge (e.g., mercury).However, 16 
as a result of the generally localized disturbances, and intermittent and temporary nature of 17 
construction-related activities, construction would not be anticipated to result in contaminant 18 
discharges of substantial magnitude or duration to contribute to long-term bioaccumulation 19 
processes, or cause measureable long-term degradation such that existing 303(d) impairments 20 
would be made discernibly worse or TMDL actions to reduce loading would be adversely affected. 21 

The environmental commitments for construction-related water quality protection would be 22 
specifically designed as a part of the final design, included in construction contracts as a required 23 
element, and would be implemented for Alternative 4 to avoid, prevent, and minimize the potential 24 
discharges of constituents of concern to water bodies and associated adverse water quality effects 25 
and comply with state water quality regulations. Additionally, temporary and permanent changes in 26 
stormwater drainage and runoff would be minimized and avoided through construction of new or 27 
modified drainage facilities, as described in the Chapter 3, Description of Alternatives. Alternative 4 28 
would include installation of temporary drainage bypass facilities, long-term cross drainage, and 29 
replacement of existing drainage facilities that would be disrupted due to construction of new 30 
facilities. 31 

Construction-related activities under Alternative 4 would be conducted in accordance with the 32 
environmental commitment to develop and implement BMPs for all activities that may result in 33 
discharge of soil, sediment, or other construction-related contaminants to surface water bodies, and 34 
obtain authorization for the construction activities under the State Water Board’s NPDES 35 
Stormwater General Permit for Stormwater Discharges Associated with Construction and Land 36 
Disturbance Activities (Order No. 2009-0009-DWQ/NPDES Permit No. CAS000002). The General 37 
Construction NPDES Permit requires the preparation and implementation of SWPPPs, which are the 38 
principal plans within the required PRDs that identify the proposed erosion control and pollution 39 
prevention BMPs that would be used to avoid and minimize construction-related erosion and 40 
contaminant discharges. The development of the SWPPPs, and applicability of other provisions of 41 
this General Construction Permit depends on the “risk” classification for the construction which is 42 
determined based on the potential for erosion to occur as well as the susceptibility of the receiving 43 
water to potential adverse effects of construction. While the determination of project risk level, and 44 
planning and development of the SWPPPs and BMPs to be implemented, would be completed as a 45 
part of final design and contracting for the work, the responsibility for compliance with the 46 
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provisions of the General Construction Permit necessitates that BMPs are applied to all disturbance 1 
activities. In addition to the BMPs, the SWPPPs would include BMP inspection and monitoring 2 
activities, and identify responsibilities of all parties, contingency measures, agency contacts, and 3 
training requirements and documentation for those personnel responsible for installation, 4 
inspection, maintenance, and repair of BMPs. The General Construction Permit contains NALs and 5 
for pH and turbidity, and specifies storm event water quality monitoring to determine if 6 
construction is resulting in elevated discharges of these constituents, and monitoring for any non-7 
visible contaminants determined to have been potentially released. If an NAL is determined to have 8 
been exceeded, the General Construction Permit requires the discharger to conduct a construction 9 
site and run-on evaluation to determine whether contaminant sources associated with the site’s 10 
construction activity may have caused or contributed to the exceedance and immediately implement 11 
corrective actions if they are needed. 12 

The BMPs that are routinely implemented in the construction industry and have proven successful 13 
at reducing adverse water quality effects include, but are not limited to, the following broad 14 
categories of actions (letters refer to categories of specific BMPs identified in Appendix 3B, 15 
Environmental Commitments), for which Appendix 3B identifies specific BMPs within these 16 
categories: 17 

 Waste Management and Spill Prevention and Response (BMP categories A.2 and A.3): Waste 18 
management BMPs are designed to minimize exposure of waste materials at all construction 19 
sites and staging areas such as waste collection and disposal practices, containment and 20 
protection of wastes from wind and rain, and equipment cleaning measures. Spill prevention 21 
and response BMPs involve planning, equipment, and training for personnel for emergency 22 
event response. 23 

 Erosion and Sedimentation Control (BMP categories A.4 and A.5): Erosion control BMPs are 24 
designed to prevent erosion processes or events including scheduling work to avoid rain events, 25 
stabilizing exposed soils; minimize offsite sediment runoff; remove sediment from onsite runoff 26 
before it leaves the site; and slow runoff rates across construction sites. Identification of 27 
appropriate temporary and long-term seeding, mulching, and other erosion control measures as 28 
necessary. Sedimentation BMPs are designed to minimize offsite sediment runoff once erosion 29 
has occurred involving drainage controls, perimeter controls, detention/sedimentation basins, 30 
or other containment features. 31 

 Good Housekeeping and Non-Stormwater Discharge Management (BMP category A.6 and A.7): 32 
Good housekeeping BMPs are designed to reduce exposure of construction sites and materials 33 
storage to stormwater runoff including truck tire tracking control facilities; equipment washing; 34 
litter and construction debris; and designated refueling and equipment inspection/maintenance 35 
practices Non-stormwater discharge management BMPs involve runoff measures for 36 
contaminants not directly associated with rain or wind including vehicle washing and street 37 
cleaning operations. 38 

 Construction Site Dewatering and Pipeline Testing (BMP category A.8).Dewatering BMPs 39 
involve actions to prevent discharge of contaminants present in dewatering of groundwater 40 
during construction, discharges of water from testing of pipelines or other facilities, or the 41 
indirect erosion that may be caused by dewatering discharges. 42 

 BMP Inspection and Monitoring (BMP category A.9): Identification of clear objectives for 43 
evaluating compliance with SWPPP provisions, and specific BMP inspection and monitoring 44 
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procedures, environmental awareness training, contractor and agency roles and responsibilities, 1 
reporting procedures, and communication protocols. 2 

In addition to the Category “A” BMPs for surface land disturbances identified in the environmental 3 
commitments (Appendix 3B, Environmental Commitments), BMPs implemented for Alternative 4 4 
also would include the Category “B” BMPs for tunnel/pipeline construction that involves actions 5 
primarily to avoid and minimize sediment and contaminant discharges associated with RTM 6 
excavation, hauling, and RTM dewatering operations. Additionally, habitat restoration activities 7 
under CM2 and CM4–CM10 would be subject to implementation of the Category “C” BMPs (In-Water 8 
Construction BMPs) and Category “D” BMPs (Tidal and Wetland Restoration) designed to minimize 9 
disturbance and direct discharge of turbidity/suspended solids to the water during in-water 10 
construction activities. Category “E” BMPs identify general permanent post-construction actions that 11 
would be implemented for all terrestrial, in-water, and habitat restoration activities and would 12 
involve planning, design, and development of final site stabilization, revegetation, and drainage 13 
control features. 14 

Finally, acquisition of applicable environmental permits may be required for specific conservation 15 
measures, which as described for the No Action Alternative, may include specific WDRs or CWA 16 
Section 401 water quality certifications from the appropriate Regional Water Boards, CDFW 17 
Streambed Alteration Agreements, and USACE CWA Section 404 dredge and fill permits. These other 18 
permit processes may include requirements to implement additional action-specific BMPs that may 19 
reduce potential adverse discharge effects of constituents of concern. 20 

The potential construction-related contaminant discharges that could result from projects defined 21 
under Alternative 4 would not be anticipated to result in adverse water quality effects at a 22 
magnitude, frequency, or regional extent that would cause substantial adverse effects to aquatic life. 23 
Relative to Existing Conditions, this assessment indicates the following. 24 

 Projects would be managed under state water quality regulations and project-defined actions to 25 
avoid and minimize contaminant discharges. 26 

 Individual projects would generally be dispersed, and involve infrequent and temporary 27 
activities, thus not likely resulting in substantial exceedances of water quality standards or long-28 
term degradation. 29 

 Potential construction-related contaminant discharges under the Alternative 4 would not cause 30 
additional exceedance of applicable water quality objectives where such objectives are not 31 
exceeded under Existing Conditions. Long-term water quality degradation is not anticipated, 32 
and hence would not be expected to adversely affect beneficial uses. 33 

 By the intermittent and temporary frequency of construction-related activities and potential 34 
contaminant discharges, the constituent-specific effects would not be of substantial magnitude 35 
or duration to contribute to long-term bioaccumulation processes, or cause measureable long-36 
term degradation such that existing 303(d) impairments would be made discernibly worse or 37 
TMDL actions to reduce loading would be adversely affected. 38 

Consequently, because the construction-related activities for the conservation measures would be 39 
conducted with implementation of environmental commitments, including but not limited to those 40 
identified in Appendix 3B, with respect to the Existing Conditions and No Action Alternative 41 
conditions, Alternative 4 would not be expected to cause constituent discharges of sufficient 42 
frequency and magnitude to result in a substantial increase of exceedances of water quality 43 
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objectives/criteria, or substantially degrade water quality with respect to the constituents of 1 
concern, and thus would not adversely affect any beneficial uses in the Delta. 2 

In summary, with implementation of environmental commitments in Appendix 3B, the potential 3 
construction-related water quality effects are considered to be not adverse. 4 

CEQA Conclusion: Because environmental commitments would be implemented under Alternative 4 5 
for construction-related activities along with agency-issued permits that also contain construction 6 
requirements to protect water quality, the construction-related effects, relative to Existing 7 
Conditions, would not be expected to cause or contribute to substantial alteration of existing 8 
drainage patterns which would result in substantial erosion or siltation on- or off-site, substantial 9 
increased frequency of exceedances of water quality objectives/criteria, or substantially degrade 10 
water quality with respect to the constituents of concern on a long-term average basis, and thus 11 
would not adversely affect any beneficial uses in water bodies upstream of the Delta, within the 12 
Delta, or in the SWP and CVP service area. Moreover, because the construction-related activities 13 
would be temporary and intermittent in nature, the construction would involve negligible 14 
discharges, if any, of bioaccumulative or 303(d) listed constituents to water bodies of the affected 15 
environment. As such, construction activities would not contribute measurably to bioaccumulation 16 
of contaminants in organisms or humans or cause 303(d) impairments to be discernibly worse. 17 
Based on these findings, this impact is determined to be less than significant. No mitigation is 18 
required. 19 

Impact WQ-32.  Effects on Microcystis Bloom Formation Resulting from Facilities Operations 20 
and Maintenance (CM1). 21 

Upstream of the Delta 22 

Impacts from Microcystis upstream of the Delta have only been documented in lakes such as Clear 23 
Lake, where eutrophic levels of nutrients give cyanobacteria a competitive advantage over other 24 
phytoplankton during the bloom season.  Large reservoirs upstream of the Delta are typically 25 
characterized by low nutrient concentrations, where other phytoplankton outcompete 26 
cyanobacteria, including Microcystis.  In the rivers and streams of the Sacramento River watershed, 27 
watersheds of the eastern tributaries (Cosumnes, Mokelumne, and Calaveras Rivers), and the San 28 
Joaquin River upstream of the Delta, under Existing Conditions and the No Action Alternative, bloom 29 
development is limited by high water velocity and low residence times.  These conditions are not 30 
expected to change under the four operational scenarios of Alternative 4.  Consequently, any 31 
modified reservoir operations under any of the four operational scenarios of Alternative 4 are not 32 
expected to promote Microcystis production upstream of the Delta, relative to Existing Conditions 33 
and the No Action Alternative.   34 

Delta 35 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 36 
and CM4) would affect Delta hydrodynamics.  To the extent that restoration actions alter 37 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 38 
included in this assessment of operations-related changes of water residence times and its effects on 39 
Microcystis production (i.e., CM1). Other effects of CM2 through CM21 not attributable to 40 
hydrodynamics are discussed within the impact header for CM2 through CM21. 41 
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Table 8-60a shows modeled long-term average residence times in the six Delta sub-regions during 1 
the Microcystis summer and fall bloom periods for Existing Conditions, No Action Alternative, and 2 
operational scenario H3 of Alternative 4.  Modeled average residence times for operational 3 
scenarios H1, H2, and H4 of Alternative 4 are not available.  However, during the summer and fall 4 
period, the operations and maintenance of operational scenarios H3 and H4 are identical, and 5 
operations and maintenance of operational scenarios H1 and H2 during the summer and fall periods 6 
are identical to those of Alternative 3.  Thus, the assessment of effects of water residence times on 7 
Microcystis during the summer and fall bloom periods under operational scenarios H1 and H2 of 8 
Alternative 4 are based on the assumption that the changes in modeled residence times that would 9 
occur under these two operational scenarios would be equivalent to those that would occur under 10 
Alternative 3, as shown in Table 8-60a.  Likewise, the assessment of effects of water residence times 11 
which would occur under operational scenario H4 assumes that the changes in modeled residence 12 
times that would occur under operational scenario H4 would be equivalent to those that would 13 
occur under operational scenario H3, as shown in Table 8-60a. 14 

Under the four operational scenarios of Alternative 4, modeled long-term average residence times in 15 
the six Delta sub-regions during the Microcystis bloom season of June through September show 16 
varying levels of change, depending on sub-region and timeframe (Table 8-60a).  Although an 17 
increase in residence time throughout the Delta is expected under the No Action Alternative, relative 18 
to Existing Conditions, because of climate change and sea level rise, the change is fairly small in most 19 
areas of the Delta.  Thus, the changes in residence times between Alternative 4 and the No Action 20 
Alternative are very similar to the changes in residence times between Alternative 4 and the Existing 21 
Conditions.  Below,  residence times under Alternative 4 is compared to residence times under the 22 
No Action Alternative to remove the effect of climate change and sea level rise, thereby revealing the 23 
effect due to CM1 (i.e., operations) and the effect of the CM2 and CM4 restoration areas, which were 24 
accounted for in the modeling performed for CM1.   25 

For operational scenarios H1 and H2 of Alternative 4 (as shown for Alternative 3 in Table 8-60a), 26 
relative to the No Action Alternative, water residence time is expected to increase 3–10 days in the 27 
North Delta (summer and fall); increase 24 days in the summer and decrease 3 days in the fall in the 28 
Cache Slough sub-region; increase 6 days in the West Delta (both summer and fall); increase 8 days 29 
in the summer and decrease 3 days in the fall in the East Delta; increase 4 days in the summer and 30 
decrease 3 days in the fall in the South Delta; and decrease 22 days in the summer and increase 20 31 
days in the fall in the Suisun Marsh sub-region.   32 

For operational scenarios H3 and H4 of Alternative 4 (as shown for Alternative 4 in Table 8-60a), 33 
relative to the No Action Alternative, water residence time is expected to increase 1–7 days in the 34 
North Delta (summer and fall); increase 18 days in the summer and decrease 6 days in the fall in the 35 
Cache Slough sub-region; increase 3–4 days in the West Delta (both summer and fall); increase 8–13 36 
days in the East Delta (summer and fall); increase 6 days in the summer and 32 days in the fall in the 37 
South Delta; and decrease 23 days in the summer and increase 15 days in the fall in the Suisun 38 
Marsh sub-region. 39 

The summer and fall period average residence times provide a general direction in which residence 40 
time may change under the four operational scenarios of Alternative 4 compared to the No Action 41 
Alternative.  The changes in residence time are driven by a number of factors accounted for in the 42 
modeling, including the hydrodynamic effects of restoration actions planned under CM2 and CM4, 43 
diversion of Sacramento River water at the proposed north Delta intake facility, as well as changes 44 
in net Delta outflows.  Variability in local residence times is expected within any Delta sub-region 45 
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because major portions of the Delta are comprised of complex networks of intertwining channels, 1 
shallow back water areas, and submerged islands.  Siting and design of restoration areas has 2 
substantial influence on the magnitude of residence time increases that would occur under 3 
Alternative 4. However, the expected residence time increases that would occur during the summer 4 
bloom period at various Delta locations under the four operational scenarios of Alternative 4, 5 
compared to the No Action Alternative, are in a direction and of magnitude that could lead to an 6 
increase in the frequency, magnitude, and geographic extent of Microcystis blooms throughout the 7 
Delta.   8 

The relationship between Delta water temperatures, climate change, and changes in water 9 
deliveries from upstream reservoirs are discussed in Appendix 29C.  In short, ambient 10 
meteorological conditions are the primary driver of Delta water temperatures, meaning that climate 11 
warming and not water operations will determine future water temperatures in the Delta.  Climate 12 
projections for the Central Valley, California discussed in Appendix 5A-D indicate substantial 13 
warming of ambient air temperatures with a median increase in annual temperature of about 1.1°C 14 
(2.0°F) by 2025 and 2.2°C (4.0°F) by 2060.  The projected water temperature change ranges from 15 
0.7 to 1.4°C (1.3 to 2.5°F) by 2025 and 1.6 to 2.7°C (2.9-4.9°F) by 2060.  Increasing water 16 
temperatures could lead to earlier attainment of the water temperature threshold of 19°C required 17 
to initiate Microcystis bloom formation, and thus earlier occurrences of Microcystis blooms in the 18 
Delta, relative to Existing Conditions.  Warmer water temperatures could also increase bloom 19 
duration and magnitude, relative to Existing Conditions.  Elevated ambient water temperatures in 20 
the Delta, and thus an increase in Microcystis bloom duration and magnitude, are expected under 21 
operational scenarios H1–H4 of Alternative 4, relative to Existing Conditions, but these impacts are 22 
due entirely to climate change and not the project alternative.  Because climate change is assumed 23 
under the No Action Alternative, potential water temperature-driven increases in Microcystis 24 
blooms in the Delta, relative to Existing Conditions, also would occur under the No Action 25 
Alternative. Therefore, no water temperature-driven increases in Microcystis blooms would occur in 26 
the Delta under Alternative 4, relative to the No Action Alternative. 27 

SWP/CVP Export Service Areas 28 

The assessment of effects from Microcystis in the SWP/CVP Export Service Areas is based on the 29 
assessment of Microcystis production in source waters to Banks and Jones Pumping plants, and upon 30 
the effects of residence time and water temperature on the potential for Microcystis blooms to occur 31 
in the Export Service Area.  32 

Under operational scenarios H1–H4 of Alternative 4, exports from Banks and Jones pumping plants 33 
will consist of a mixture of Sacramento River water diverted around the Delta, with water quality 34 
characteristic of both upstream Sacramento River water, and Sacramento and San Joaquin River 35 
water that has flowed through various portions of the North, South, and West Delta.  Water diverted 36 
from the Sacramento River in the North Delta is expected to be unaffected by Microcystis and 37 
microcystins.  However, the fraction of water flowing through the Delta that reaches the existing 38 
south Delta intakes is expected to be influenced by an increase in the frequency, magnitude, and 39 
geographic extent of Microcystis blooms discussed in the “Delta” section above.  Therefore, relative 40 
to Existing Conditions and the No Action Alternative, the addition of Sacramento River water from 41 
the North Delta under Alternative 4 serves to dilute Microcystis and microcystins in water diverted 42 
from the South Delta with water that is not expected to contain them.  Because the degree to which 43 
Microcystis blooms, and thus microcystins concentrations, will increase in source water from the 44 
South Delta is unknown, it cannot be determined whether Alternative 4 will result in increased or 45 
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decreased levels of microcystins in the mixture of source waters exported from Banks and Jones 1 
pumping plants, relative to Existing Conditions and the No Action Alternative. 2 

Microcystis blooms have not occurred in the Export Service Areas even though source waters to the 3 
SWP and CVP have been affected.  Conditions in the Export Service Areas under the four operational 4 
scenarios of Alternative 4 may become more conducive to Microcystis bloom formation, relative to 5 
Existing Conditions, because water temperatures will increase in the Export Service Areas due to the 6 
expected increase in ambient air temperatures resulting from climate change.  Residence times in 7 
this area are not expected to substantially change under the four operational scenarios of 8 
Alternative 4, relative to Existing Conditions.  Conditions in the Export Service Areas under the four 9 
operational scenarios of Alternative 4 are not expected to become more conducive to Microcystis 10 
bloom formation, relative to the No Action Alternative, because neither water residence time nor 11 
water temperatures will increase in the Export Service Areas.   12 

NEPA Effects:  In summary, operations and maintenance under the four operational scenarios of 13 
Alternative 4, relative to the No Action Alternative, would result in long-term increases in hydraulic 14 
residence time of various Delta sub-regions during the summer and fall Microcystis bloom period.  15 
During this period, the increased residence time could result in a concurrent increase in the 16 
frequency, magnitude, and geographic extent of Microcystis blooms, and thus microcystin levels, in 17 
affected areas of the Delta.  As a result, Alternative 4 operation and maintenance activities would 18 
cause further degradation to water quality with respect to Microcystis in the Delta.  Under the four 19 
operational scenarios of Alternative 4, relative to No Action Alternative, water exported to the 20 
SWP/CVP Export Service Area will be a mixture of Microcystis-affected source water from the south 21 
Delta intakes and unaffected source water from the Sacramento River, diverted at the north Delta 22 
intakes.  It cannot be determined whether operations and maintenance under Alternative 4 will 23 
result in increased or decreased levels of Microcystis and microcystins in the mixture of source 24 
waters exported from Banks and Jones pumping plants.  Mitigation Measure WQ-32a and WQ-32b 25 
are available to reduce the effects of degraded water quality in the Delta.  Although there is 26 
considerable uncertainty regarding this impact, the effects on Microcystis from implementing CM1 is 27 
determined to be adverse. 28 

CEQA Conclusion:  Key findings discussed in the effects assessment provided above are summarized 29 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 30 
purpose of making the CEQA impact determination for this constituent. For additional details on the 31 
effects assessment findings that support this CEQA impact determination, see the effects assessment 32 
discussion that immediately precedes this conclusion. 33 

Under the various operational scenarios of Alternative 4 additional impacts from Microcystis in the 34 
reservoirs and watersheds upstream of the Delta are not expected, relative to Existing Conditions.  35 
Operations and maintenance occurring under any of the operational scenarios of Alternative 4 is not 36 
expected to change nutrient levels in upstream reservoirs or hydrodynamic conditions in upstream 37 
rivers and streams such that conditions would be more conductive to Microcystis production. 38 

Relative to Existing Conditions, water temperatures and hydraulic residence times in the Delta are 39 
expected to increase under all operational scenarios of Alternative 4, resulting in an increase in the 40 
frequency, magnitude and geographic extent of Microcystis blooms in the Delta.  However, the 41 
degradation of water quality from Microcystis blooms due to the expected increases in Delta water 42 
temperatures is driven entirely by climate change, not effects of CM1.  Increases in Delta residence 43 
times are expected throughout the Delta during the summer and fall bloom period, due in small part 44 
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to climate change and sea level rise, but due more proportionately to CM1 and the hydrodynamic 1 
impacts of restoration included in CM2 and CM4.   The precise change in local residence times and 2 
Microcystis production expected within any Delta sub-region is unknown because conditions will 3 
vary across the complex networks of intertwining channels, shallow back water areas, and 4 
submerged islands that compose the Delta.  Nonetheless, residence times are, in general, expected to 5 
increase during the Microcystis bloom period at various Delta locations under all operational 6 
scenarios of Alternative 4.  Consequently, it is possible that increases in the frequency, magnitude, 7 
and geographic extent of Microcystis blooms in the Delta will occur due to the operations and 8 
maintenance under the four operational scenarios of Alternative 4 and the hydrodynamic impacts of 9 
restoration (CM2 and CM4). 10 

The assessment of effects of Microcystis on SWP/CVP Export Service Areas is based on the 11 
assessment of changes in Microcystis levels in export source waters, as well as the effects of 12 
temperature and residence time changes within the Export Service Areas on Microcystis production.  13 
Under the various operational scenarios of Alternative 4, relative to Existing Conditions, the 14 
potential for Microcystis to occur in the Export Service Area is expected to increase due to increasing 15 
water temperature, but this impact is driven entirely by climate change and not Alternative 4.  16 
Water exported from the Delta to the Export Service Area is expected to be a mixture of Microcystis-17 
affected source water from the south Delta intakes and unaffected source water from the 18 
Sacramento River.  Because of this, it cannot be determined whether operations and maintenance 19 
under the four operational scenarios of Alternative 4, relative to existing conditions, will result in 20 
increased or decreased levels of Microcystis and microcystins in the mixture of source waters 21 
exported from Banks and Jones pumping plants.   22 

Based on the above, this alternative would not be expected to cause additional exceedance of 23 
applicable water quality objectives/criteria by frequency, magnitude, and geographic extent that 24 
would cause significant impacts on any beneficial uses of waters in the affected environment. 25 
Microcystis and microcystins are not 303(d) listed within the affected environment and thus any 26 
increases that could occur in some areas would not make any existing Microcystis impairment 27 
measurably worse because no such impairments currently exist. Because Microcystis and 28 
microcystins are not bioaccumulative, increases that could occur in some areas would not 29 
bioaccumulate to greater levels in aquatic organisms that would, in turn, pose substantial health 30 
risks to fish, wildlife, or humans.  However, because it is possible that increases in the frequency, 31 
magnitude, and geographic extent of Microcystis blooms in the Delta will occur due to the operations 32 
and maintenance of the four operational scenarios of Alternative 4 and the hydrodynamic impacts of 33 
restoration (CM2 and CM4), long-term water quality degradation may occur and, thus, significant 34 
impacts on beneficial uses could occur. Although there is considerable uncertainty regarding this 35 
impact, the effects on Microcystis from implementing CM1 is determined to be significant. 36 

Implementation of Mitigation Measure WQ-32a and WQ-32b may reduce degradation of Delta water 37 
quality due to Microcystis.  However, because the effectiveness of these mitigation measures to 38 
result in feasible measures for reducing water quality effects is uncertain, this impact is considered 39 
to remain significant and unavoidable. 40 

Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 41 
Microcystis Blooms 42 

It remains to be determined whether, or to what degree, Microcystis production will increase in 43 
Delta areas as a result of increased residence times associated with the implementation of the 44 
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four operational scenarios of the project alternative.  Mitigation actions shall be focused on 1 
those incremental effects attributable to implementation of operations under the project 2 
alternative only.  Development of mitigation actions for the incremental increase in Microcystis 3 
effects attributable to water temperature and residence time increases driven by climate change 4 
and sea level rise is not required because these changed conditions would occur with or without 5 
implementation of the project alternative. The goal of specific actions would be to reduce/avoid 6 
additional degradation of Delta water quality conditions with respect to occurrences of 7 
Microcystis blooms. 8 

Additional evaluation will be conducted as part of the development of tidal habitat restoration 9 
areas to determine the feasibility of using site placement and design criteria to reduce or 10 
eliminate local conditions conducive to Microcystis production.   Design criteria would be 11 
developed to provide guidelines for developing restoration areas to discourage Microcystis 12 
growth by maintaining adequate flushing, while maintaining the benefits of habitat restoration 13 
in terms of zooplankton production, fish food quality, and fish feeding success.  For example, a 14 
target range of typical summer/fall hydraulic residence time that is long enough to promote 15 
phytoplankton growth, but not so long as to promote growth of Microcystis, could be used to aid 16 
restoration site design.  However, currently there is not sufficient scientific certainty to evaluate 17 
whether or not longer residence times would result in greater Microcystis production, and also 18 
whether longer residence times might produce greater benefits to fish and other aquatic life 19 
than shorter residence times.  This mitigation measure requires that residence time 20 
considerations be incorporated into restoration area site design for CM2 and CM4 using best 21 
available science at the time of design.  It is possible that through these efforts, increases in 22 
Microcystis under CM1 attributable to the project alternative, relative to Existing Conditions, 23 
could be mitigated.  However, there may be instances where this design consideration may not 24 
be feasible, and thus, achieving Microcystis reduction pursuant to this mitigation measure would 25 
not be feasible. 26 

Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 27 
Water Residence Time 28 

Because it is not known where, when, and to what extent Microcystis will be more abundant 29 
under CM1 than under Existing Conditions, specific mitigation measures cannot be described.  30 
However, this mitigation measure requires the project proponents to monitor for Microcystis 31 
abundance in the Delta and use appropriate statistical methods to determine whether increases 32 
in abundance are significant.  This mitigation measure also requires that if Microcystis 33 
abundance increases, relative to Existing Conditions, the project proponents will investigate and 34 
evaluate measures that could be taken to reduce residence time in the affected areas of the 35 
Delta.  Operational actions could include timing of temporary or operable barrier openings and 36 
closings, reservoir releases, and location of Delta exports (i.e., North Delta vs. South Delta 37 
pumping facilities).  Depending on the location and severity of the increases, one or more of 38 
these actions may be feasible for reducing residence times.  If so, these actions could mitigate 39 
increases in Microcystis under CM1 attributable to the project alternative, relative to Existing 40 
Conditions.  However, it is possible that these actions would not be feasible because they would 41 
conflict with other project commitments, would cause their own environmental impacts, or 42 
would not be expected to reduce or mitigate increases in Microcystis.  In this case, achieving 43 
Microcystis reduction pursuant to this mitigation measure would not be feasible. 44 
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Impact WQ-33.  Effects on Microcystis Bloom Formation Resulting from Other Conservation 1 
Measures (CM2–CM21). 2 

Implementation of CM3 and CM6–CM21 is unlikely to affect Microcystis abundance in the rivers and 3 
reservoirs upstream of the Delta, in the Delta region, or the waters exported to the CVP and SWP 4 
service areas.  Implementation of CM5, Seasonally Inundated Floodplain Restoration, could result in 5 
increased local water temperatures in areas near restored seasonally inundated floodplains.  6 
However, floodplain inundation typically occurs during spring and winter months when Microcystis 7 
growth is limited in general by low water temperatures and by insufficient surface water irradiance, 8 
and water temperatures would not increase sufficiently due to floodplain inundation such that 9 
effects on Microcystis growth would occur.  Therefore, implementation of CM5 is unlikely to affect 10 
Microcystis blooms in the project area.  Implementation of CM13, Invasive Aquatic Vegetation 11 
Control, may increase turbidity and flow velocity, particularly in restored aquatic habitats, which 12 
could discourage Microcystis growth in these areas.  To the extent that IAV removal would affect 13 
turbidity and water velocity, it is possible that IAV removal could, to some degree, help offset the 14 
increase in Microcystis production expected under Alternative 4, relative to the No Action 15 
Alternative.   16 

As discussed in detail in Impact WQ-32, development of restoration areas which will occur under 17 
CM2 and CM4 could possibly increase the frequency, magnitude, and geographic extent of 18 
Microcystis blooms due to the hydrodynamic impacts that are expected to increase water residence 19 
times throughout various areas of the Delta relative to Existing Conditions and the No Action 20 
Alternative.  Additionally, restoration activities that create shallow backwater areas, due to 21 
implementation of CM2 and CM4, could result in local warmer water that may encourage Microcystis 22 
growth during the summer bloom forming season and result in further degradation of water quality.  23 
Mitigation to specifically address the effects of local increases in water temperatures on Microcystis 24 
in the vicinity of such restoration areas is not available.  Regardless of elevated water temperatures, 25 
sufficient residence time is required for Microcystis bloom formation.  Thus, the combined effect on 26 
Microcystis from increased local water temperatures and increased water residence times may be 27 
reduced by implementation of Mitigation Measure WQ-32a and WQ-32b.  The effectiveness of these 28 
mitigation measures to result in feasible measures for reducing water quality effects is uncertain.   29 

NEPA Effects: Although there is considerable uncertainty regarding this impact, the effects on 30 
Microcystis from implementing CM2-CM21 are determined to be adverse. 31 

CEQA Conclusions:  Based on the above, this alternative would not be expected to cause additional 32 
exceedance of applicable water quality objectives/criteria by frequency, magnitude, and geographic 33 
extent that would cause significant impacts on any beneficial uses of waters in the affected 34 
environment. Microcystis and microcystins are not 303(d) listed within the affected environment 35 
and thus any increases that could occur in some areas would not make any existing Microcystis 36 
impairment measurably worse because no such impairments currently exist. Because Microcystis 37 
and microcystins are not bioaccumulative, increases that could occur in some areas would not 38 
bioaccumulate to greater levels in aquatic organisms that would, in turn, pose substantial health 39 
risks to fish, wildlife, or humans. Because restoration actions implemented under CM2 and CM4 will 40 
increase residence time throughout the Delta and create local areas of warmer water during the 41 
bloom season, it is possible that increases in the frequency, magnitude, and geographic extent of 42 
Microcystis blooms, and thus long-term water quality degradation and significant impacts on 43 
beneficial uses, could occur. Although there is considerable uncertainty regarding this impact, the 44 
effects on Microcystis from implementing CM2–CM21 are determined to be significant. 45 
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Impact WQ-34: Effects on San Francisco Bay Water Quality Resulting from Facilities 1 
Operations and Maintenance (CM1) and Implementation of CM2–CM21 2 

The effects analysis presented in the preceding impacts (Impact WQ-1 through WQ-33) concluded 3 
that Alternative 4 would have a less than significant impact/no adverse effect on the following 4 
constituents in the Delta: 5 

 Boron 6 

 Dissolved Oxygen 7 

 Pathogens 8 

 Pesticides 9 

 Trace Metals 10 

 Turbidity and TSS 11 

Elevated concentrations of boron are of concern in drinking and agricultural water supplies.  12 
However, waters in the San Francisco Bay are not designated to support municipal water supply 13 
(MUN) and agricultural supply (AGR) beneficial uses. Changes in Delta dissolved oxygen, pathogens, 14 
pesticides, and turbidity and TSS are not anticipated to be of a frequency, magnitude and geographic 15 
extent that would adversely affect any beneficial uses or substantially degrade the quality of the 16 
Delta. Thus, changes in boron, dissolved oxygen, pathogens, pesticides, and turbidity and TSS in 17 
Delta outflow are not anticipated to be of a frequency, magnitude and geographic extent that would 18 
adversely affect any beneficial uses or substantially degrade the quality of the of San Francisco Bay. 19 

The effects of Alternative 4 on bromide, chloride, and DOC, in the Delta were determined to be 20 
significant/adverse. Increases in bromide, chloride, and DOC concentrations are of concern in 21 
drinking water supplies; however, as described previously, the San Francisco Bay does not have a 22 
designated MUN use. Thus, changes in bromide, chloride, and DOC in Delta outflow would not 23 
adversely effect any beneficial uses of San Francisco Bay.   24 

The effects of Alternative 4 on EC in the Delta were determined to be significant/adverse. Elevated 25 
EC, as assessed for this alternative, is of concern for its effects on the agricultural beneficial use 26 
(AGR) and fish and wildlife beneficial uses. As discussed above, San Francisco Bay does not have an 27 
AGR beneficial use designation. However, potential effects on bay salinity are discussed further 28 
below, with consideration to effects on fish and wildlife beneficial uses. 29 

While effects of Alternative 4 on the nutrients ammonia, nitrate, and phosphorus were determined 30 
to be less than significant/not adverse, these constituents are addressed further below because the 31 
response of the seaward bays to changed nutrient concentrations/loading may differ from the 32 
response of the Delta. Because the potential change in Microcystis levels were found to be significant 33 
in the Delta, potential effects on Microcystis levels and microcystin concentrations in San Francisco 34 
Bay are discussed. Selenium and mercury are discussed further, because they are bioaccumulative 35 
constituents where changes in load due to both changes in Delta concentrations and exports are of 36 
concern. 37 

Nutrients: Ammonia, Nitrate, and Phosphorus 38 

Total nitrogen loads in Delta outflow to Suisun and San Pablo Bays under Alternative 4 would be 39 
dominated almost entirely by nitrate, because planned upgrades to the SRWTP will result in >95% 40 
removal of ammonia in its effluent. Total nitrogen loads to Suisun and San Pablo Bays would 41 
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decrease by 24–28%, relative to Existing Conditions, and increase by 5–12%, relative to the No 1 
Action Alternative, depending on operations scenario (Appendix 8O, Table O-1).  The change in 2 
nitrogen loading to Suisun and San Pablo Bays under Alternative 4 would not adversely impact 3 
primary productivity in these embayments because light limitation and grazing current limit algal 4 
production in these embayments.  To the extent that algal growth increases in relation to a change in 5 
ammonia concentration, this would have net positive benefits, because current algal levels in these 6 
embayments are low.  Nutrient levels and ratios are not considered a direct driver of Microcystis and 7 
cyanobacteria levels in the North Bay.   8 

The phosphorus load exported from the Delta to Suisun and San Pablo Bays for Alternative 4 is 9 
estimated to increase by -1–+5%, relative to Existing Conditions and increase by 0–6% relative to 10 
the No Action Alternative (Appendix 8O, Table O-1) ). The only postulated effect of changes in 11 
phosphorus loads to Suisun and San Pablo Bays is related to the influence of nutrient stoichiometry 12 
on primary productivity.  However, there is uncertainty regarding the impact of nutrient ratios on 13 
phytoplankton community composition and abundance. Any effect on phytoplankton community 14 
composition would likely be small compared to the effects of grazing from introduced clams and 15 
zooplankton in the estuary (Senn and Novick 2014; Kimmerer and Thompson 2014).  Therefore, the 16 
projected change in total nitrogen and phosphorus loading that would occur in Delta outflow to San 17 
Francisco Bay is not expected to result in degradation of water quality with regard to nutrients that 18 
would result in adverse effects to beneficial uses. 19 

Mercury 20 

The estimated long-term average mercury and methylmercury loads in Delta exports are shown in 21 
Appendix 8O, Table O-2. Loads of mercury and methylmercury from the Delta to San Francisco Bay 22 
are estimated to change relatively little due to changes in source water fractions and net Delta 23 
outflow that would occur under Alternative 4. Mercury load to the Bay, relative to Existing 24 
Conditions, is estimated to increase by 1–5 kg/yr (<1–2%), relative to Existing Conditions, and to 25 
increase by  -2–+2kg/yr (-1–+1%), relative to the No Action Alternative, depending on operations 26 
scenario. Methylmercury load is estimated to increase by 0–0.13 kg/yr (0–4%), relative to Existing 27 
Conditions, and increase by -0.09–+0.04 kg/yr (-2–+1%) relative to the No Action Alternative. The 28 
estimated total mercury load to the Bay is 261–265 kg/yr, which would be less than the San 29 
Francisco Bay mercury TMDL WLA for the Delta of 330 kg/yr. The estimated changes in mercury 30 
and methylmercury loads would be within the overall uncertainty associated with the estimates of 31 
long-term average net Delta outflow and the long-term average mercury and methylmercury 32 
concentrations in Delta source waters. The estimated changes in mercury load under the alternative 33 
would also be substantially less than the considerable differences among estimates in the current 34 
mercury load to San Francisco Bay (SFBRWQCB 2006; David et al. 2009).  Similar uncertainty is 35 
expected in the existing methylmercury load in net Delta exports, for which the best available 36 
current load estimate is based on approximately one year of monitoring data (Foe et al. 2008).   37 

Given that the estimated incremental increases of  mercury and methylmercury loading to San 38 
Francisco Bay would fall within the uncertainty of current mercury and methylmercury load 39 
estimates, the estimated changes in mercury and methylmerucy loads in Delta exports to San 40 
Francisco Bay due to Alternative 4 are not expected to result in adverse effects to beneficial uses or 41 
substantially degrade the water quality with regard to mercury, or make the existing CWA Section 42 
303(d) impairment measurably worse. 43 
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Salinity 1 

Salinity throughout San Francisco Bay is largely a function of the tides, as well as to some extent the 2 
freshwater inflow from upstream.  Thus, Delta outflow is the main mechanism by which the 3 
alternative could affect salinity in San Francisco Bay. According to the Delta Atlas (DWR 1995), 4 
average historical tidal flow through the Golden Gate Bridge is 2,300,000 cubic feet per second (cfs) 5 
and average historical tidal flow at Chipps Island is 170,000 cfs. The historical average tidal flows 6 
are two to three orders of magnitude larger than the largest mean monthly change in Delta outflow 7 
due to the No Action Alternative (shown in Appendix 5A, Section C.7). Thus, the changes in Delta 8 
outflow due to Alternative 4 would be minor compared to tidal flows, and thus no substantial 9 
adverse effects on salinity, or fish and wildlife beneficial uses, downstream of the Delta are expected. 10 

Selenium 11 

Changes in source water fraction and net Delta outflow under Alternative 4, relative to Existing 12 
Conditions, are projected to cause the total selenium load to the North Bay to increase by 6–11%, 13 
relative to Existing Conditions, and increase by 2–8%, relative to the No Action Alternative, 14 
depending on operations scenario (Appendix 8O, Table O-3). Changes in long-term average selenium 15 
concentrations of the North Bay are assumed to be proportional to changes in North Bay selenium 16 
loads.  Under Alternative 4, the long-term average total selenium concentration of the North Bay is 17 
estimated to be 0.013–0.14 µg/L and the dissolved selenium concentration is estimated to be 0.12 18 
µg/L, which would be 0.01 µg/L higher than Existing Conditions and the No Action Alternative 19 
(Appendix 8O, Table O-3). The dissolved selenium concentration would be below the target of 0.202 20 
µg/L developed by Presser or Luoma (2013) to coincide with a white sturgeon whole-body fish 21 
tissue selenium concentration not greater than 8 mg/kg in the North Bay.  The incremental increase 22 
in dissolved selenium concentrations in the North Bay, relative to Existing Conditions, would be 23 
negligible (0.01 µg/L) under this alternative.  Thus, the estimated changes in selenium loads in Delta 24 
exports to San Francisco Bay due to Alternative 4 are not expected to result in adverse effects to 25 
beneficial uses or substantially degrade the water quality with regard to selenium, or make the 26 
existing CWA Section 303(d) impairment measurably worse. 27 

Microcystis 28 

Microcystis has not been detected in embayments of the San Francisco Bay downstream of Suisun 29 
Bay.  Low levels of microcystins occur throughout San Francisco Bay, but their concentrations do not 30 
correspond to Microcystis abundance, nor is there evidence that they have been transported 31 
downstream from Microcystis blooms that have occurred in the Delta (Senn and Novick 2013).  The 32 
low levels of microcystins present in San Francisco Bay are likely derived from cyanobacteria 33 
besides Microcystis, such as Cyanobium sp. and Synechocystis, which are currently resident in the San 34 
Francisco Bay at levels well below bloom magnitude (Senn and Novick 2013).   Elevated microcystin 35 
levels could occur at various locations in the Delta during Microcystis blooms under Alternative 4, 36 
but because of the sufficient dilution available in San Francisco Bay, downstream transport of Delta-37 
derived microcystins are not expected to result in measurable changes in the microcystin levels of 38 
San Francisco Bay. 39 

The absence of Microcystis in San Francisco Bay is likely directly related to its intolerance of elevated 40 
salinity, as its growth ceases and breakdown of its cellular tissues starts at salinities of 10–12.6 ppt 41 
(Tonk et al. 2007; Black et al. 2011).  San Pablo Bay is the only embayment of San Francisco Bay 42 
downstream of Suisun Bay that would experience salinities of this magnitude for any significant 43 
duration of the year, although these and lower salinities would only occur under conditions of high 44 
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Delta outflow.  However, high Delta outflows occur during wet years and during the winter and 1 
spring runoff season, under which water temperatures are expected to be low, turbidity high, and 2 
water residence times low, making the environment of San Pablo Bay  unsuitable for Microcystis 3 
growth.  Additionally, these hydrodynamics conditions typically only occur when the potential for 4 
Microcystis blooms to occur upstream of, and thus potentially seed Microcystis to, San Pablo Bay are 5 
minimal.  Alternative 4 is not expected to result in significant modification to net Delta outflows or 6 
the timing of high outflow events related to wet season runoff.  Thus, the effects of Alternative 4 on 7 
Microcystis levels in San Francisco Bay are expected to be negligible.   8 

NEPA Effects:  Based on the discussion above, Alternative 4, relative to the No Action Alternative, 9 
would not cause further degradation to water quality with respect to boron, bromide, chloride, 10 
dissolved oxygen, DOC, EC, mercury, pathogens, pesticides, selenium, nutrients (ammonia, nitrate, 11 
phosphorus), trace metals, or turbidity and TSS in the San Francisco Bay.  Further, changes in these 12 
constituent concentrations in Delta outflow would not be expected to cause changes in Bay 13 
concentrations of frequency, magnitude, and geographic extent that would adversely affect any 14 
beneficial uses. In summary, based on the discussion above, effects on the San Francisco Bay from 15 
implementation of CM1–CM21 are considered to be not adverse. 16 

CEQA Conclusion:  Based on the above, Alternative 4 would not be expected to cause long-term 17 
degradation of water quality in San Francisco Bay resulting in sufficient use of available assimilative 18 
capacity such that occasionally exceeding water quality objectives/criteria would be likely and 19 
would result in substantially increased risk for adverse effects to one or more beneficial uses.  20 
Further, based on the above, this alternative would not be expected to cause additional exceedance 21 
of applicable water quality objectives/criteria in the San Francisco Bay by frequency, magnitude, 22 
and geographic extent that would cause significant impacts on any beneficial uses of waters in the 23 
affected environment. Any changes in boron, bromide, chloride, and DOC in the San Francisco Bay 24 
would not adversely affect beneficial uses, because the uses most affected by changes in these 25 
parameters, MUN and AGR, are not beneficial uses of the Bay. Further, no substantial changes in 26 
dissolved oxygen, pathogens, pesticides, trace metals or turbidity or TSS are anticipated in the Delta, 27 
relative to Existing Conditions, therefore, no substantial changes these constituents levels in the Bay 28 
are anticipated. Changes in Delta salinity would not contribute to measurable changes in Bay 29 
salinity, as the change in Delta outflow would two to three orders of magnitude lower than (and thus 30 
minimal compared to) the Bay’s tidal flow. Adverse changes in Microcystis levels that could occur in 31 
the Delta would not cause adverse Microcystis blooms in the Bay, because Microcystis are intolerant 32 
of the Bay’s high salinity and, thus not have not been detected downstream of Suisun Bay. The 24–33 
28% decrease in total nitrogen load and -1–+5% increase in phosphorus load, relative to Existing 34 
Conditions, are expected to have minimal effect on water quality degradation, primary productivity, 35 
or phytoplankton community composition. The estimated increase in mercury load (1–5 kg/yr; <1–36 
2%) and methylmercury load (0.00–0.13 kg/yr; 0–4%), relative to Existing Conditions, is within the 37 
level of uncertainty in the mass load estimate and not expected to contribute to water quality 38 
degradation, make the CWA section 303(d) mercury impairment measurably worse or cause 39 
mercury/methylmercury  to bioaccumulate to greater levels in aquatic organisms that would, in 40 
turn, pose substantial health risks to fish, wildlife, or humans. The estimated increase in selenium 41 
load would be 6–11%, but estimated total and dissolved selenium concentrations under this 42 
alternative would be nearly the same as Existing Conditions, and less than the target associated with 43 
white sturgeon whole-body fish tissue levels for the North Bay. Thus, the small increase in selenium 44 
load is not expected to contribute to water quality degradation, or make the CWA section 303(d) 45 
selenium impairment measurably worse or cause selenium to bioaccumulate to greater levels in 46 
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aquatic organisms that would, in turn, pose substantial health risks to fish, wildlife, or humans. This 1 
impact is considered to be less than significant. 2 
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8.3.3.10 Alternative 5—Dual Conveyance with Pipeline/Tunnel and 1 

Intake (3,000 cfs; Operational Scenario C) 2 

Impact WQ-5: Effects on Bromide Concentrations Resulting from Facilities Operations and 3 
Maintenance (CM1) 4 

Delta 5 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 6 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 7 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 8 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 9 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 10 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 11 
information. 12 

Under Alternative 5, the geographic extent of effects pertaining to long-term average bromide 13 
concentrations in the Delta would be similar to that previously described for Alternative 1A, 14 
although the magnitude of predicted long-term change and relative frequency of concentration 15 
threshold exceedances would be different. Using the mass-balance modeling approach for bromide 16 
(see Section 8.3.1.3), relative to Existing Conditions, modeled long-term average bromide 17 
concentrations would increase at Staten Island, Emmaton, and Barker Slough, while modeled long-18 
term average bromide concentrations would decrease at the other assessment locations (Appendix 19 
8E, Bromide, Table 12). Overall effects would be greatest at Barker Slough, where predicted long-20 
term average bromide concentrations would increase from 51 µg/L to 63 µg/L (23% relative 21 
increase) for the modeled 16-year hydrologic period and would increase from 54 µg/L to 98 µg/L 22 
(84% relative increase) for the modeled drought period. At Barker Slough, the predicted 50 µg/L 23 
exceedance frequency would decrease from 49% under Existing Conditions to 38% under 24 
Alternative 5, but would increase from 55% to 68% during the drought period. At Barker Slough, the 25 
predicted 100 µg/L exceedance frequency would increase from 0% under Existing Conditions to 26 
18% under Alternative 5, and would increase from 0% to 38% during the drought period. In 27 
contrast, increases in bromide at Staten Island would result in a 50 µg/L bromide threshold 28 
exceedance increase from 47% under Existing Conditions to 67% under Alternative 5 (52% to 77% 29 
during the modeled drought period). However, unlike Barker Slough, modeling shows that long-30 
term average bromide concentration at Staten Island would exceed the 100 µg/L assessment 31 
threshold concentration 1% under Existing Conditions and 2% under Alternative 5 (0% to 2% 32 
during the modeled drought period). The long-term average bromide concentrations would be 59 33 
µg/L (62 µg/L for the modeled drought period) at Staten Island under Alternative 5. Changes in 34 
exceedance frequency of the 50 µg/L and 100 µg/L concentration thresholds, as well as relative 35 
change in long-term average concentration, at other assessment locations would be less substantial. 36 
This comparison to Existing Conditions reflects changes in bromide due to both Alternative 5 37 
operations (including north Delta intake capacity of 3,000 cfs and numerous other operational 38 
components of Scenario C) and climate change/sea level rise. 39 

Due to the relatively small differences between modeled Existing Conditions and No Action baseline, 40 
changes in long-term average bromide concentrations and changes in exceedance frequencies 41 
relative to the No Action Alternative are generally of similar magnitude to those previously 42 
described for the existing condition comparison (Appendix 8E, Bromide, Table 12). Modeled long-43 
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term average bromide concentration increases would similarly be greatest at Barker Slough, where 1 
long-term average concentrations are predicted to increase by 27% (83% for the modeled drought 2 
period) relative to the No Action Alternative. However, unlike the Existing Conditions comparison, 3 
long-term average bromide concentrations at Buckley Cove, Rock Slough, and Contra Costa PP No. 1 4 
would increase relative to No Action Alternative, although the increases would be relatively small 5 
(≤4%). Unlike the comparison to Existing Conditions, this comparison to the No Action Alternative 6 
reflects changes in bromide due only to Alternative 5operations. 7 

At Barker Slough, modeled long-term average bromide concentrations for the two baseline 8 
conditions are very similar (Appendix 8E, Bromide, Table 12). Such similarity demonstrates that the 9 
modeled Alternative 5 change in bromide is almost entirely due to Alternative 5 operations, and not 10 
climate change/sea level rise. Therefore, operations are the primary driver of effects on bromide at 11 
Barker Slough, regardless whether Alternative 5 is compared to Existing Conditions, or compared to 12 
the No Action Alternative. 13 

Results of the modeling approach which used relationships between EC and chloride and between 14 
chloride and bromide (see Section 8.3.1.3) differed somewhat from what is presented above for the 15 
mass-balance approach (see Appendix 8E, Bromide, Table 13).For most locations, the frequency of 16 
exceedance of the 50 µg/L and 100 µg/L were similar. The greatest difference between the methods 17 
was predicted for Barker Slough. The increases in frequency of exceedance of the 100 µg/L 18 
threshold, relative to Existing Conditions and the No Action Alternative, were not as great using this 19 
alternative EC to chloride and chloride to bromide relationship modeling approach as compared to 20 
that presented above from the mass-balance modeling approach. However, there were still 21 
substantial increases, resulting in 9% exceedance over the modeled period under Alternative 5, as 22 
compared to 1% under Existing Conditions and 2% under the No Action Alternative. For the drought 23 
period, exceedance frequency increased from 0% under Existing Conditions and the No Action 24 
Alternative, to 20% under Alternative 5.Because the mass-balance approach predicts a greater level 25 
of impact at Barker Slough, determination of impacts was based on the mass-balance results. 26 

The increase in long-term average bromide concentrations predicted at Barker Slough, principally 27 
the relative increase in 100 µg/L exceedance frequency, would result in a substantial change in 28 
source water quality for existing drinking water treatment plants drawing water from the North Bay 29 
Aqueduct. As discussed for Alternative 1A, drinking water treatment plants obtaining water via the 30 
North Bay Aqueduct utilize a variety of conventional and enhanced treatment technologies in order 31 
to achieve DBP drinking water criteria. While the implications of such a modeled change in bromide 32 
at Barker Slough are difficult to predict, the substantial modeled increases could lead to adverse 33 
changes in the formation of disinfection byproducts such that considerable treatment plant 34 
upgrades may be necessary in order to achieve equivalent levels of health protection. Because many 35 
of the other modeled locations already frequently exceed the 100 µg/L threshold under Existing 36 
Conditions and the No Action Alternative, these locations likely already require treatment plant 37 
technologies to achieve equivalent levels of health protection, and thus no additional treatment 38 
technologies would be triggered by the small increases in the frequency of exceeding the 100 µg/L 39 
threshold. Hence, no further impact on the drinking water beneficial use would be expected at these 40 
locations. 41 

The seasonal intakes at Mallard Slough and City of Antioch are infrequently used due to water 42 
quality constraints related to sea water intrusion. On a long-term average basis, bromide at these 43 
locations is in excess of 3,000 µg/L, but during seasonal periods of high Delta outflow can be <300 44 
µg/L. Based on modeling using the mass-balance approach, use of the seasonal intakes at Mallard 45 
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Slough and City of Antioch under Alternative 5 would experience a period average increase in 1 
bromide during the months when these intakes would most likely be utilized. For those wet and 2 
above normal water year types where mass balance modeling would predict water quality typically 3 
suitable for diversion, predicted long-term average bromide would increase from 103 µg/L to 128 4 
µg/L (25% increase) at City of Antioch and would increase from 150 µg/L to 194 µg/L (30% 5 
increase) at Mallard Slough relative to Existing Conditions (Appendix 8E, Bromide, Table 23). 6 
Increases would be similar for the No Action Alternative comparison. Modeling results using the EC 7 
to chloride and chloride to bromide relationships show increases during these months, but the 8 
relative magnitude of the increases is much lower (Appendix 8E, Bromide, Table 24).Regardless of 9 
the differences in the data between the two modeling approaches, the decisions surrounding the use 10 
of these seasonal intakes is largely driven by acceptable water quality, and thus have historically 11 
been opportunistic. Opportunity to use these intakes would remain, and the predicted increases in 12 
bromide concentrations at the City of Antioch and Mallard Slough intake would not be expected to 13 
adversely affect MUN beneficial uses, or any other beneficial use, at these locations. 14 

Important to the results presented above is the assumed habitat restoration footprint on both the 15 
temporal and spatial scales incorporated into the modeling.  Modeling sensitivity analyses have 16 
indicated that habitat restoration (which are reflected in the modeling—see Section 8.3.1.3), not 17 
operations covered under CM1, are the driving factor in the modeled bromide increases.  The timing, 18 
location, and specific design of habitat restoration will have effects on Delta hydrodynamics, and any 19 
deviations from modeled habitat restoration and implementation schedule will lead to different 20 
outcomes. Although habitat restoration near Barker Slough is an important factor contributing to 21 
modeled bromide concentrations at the North Bay Aqueduct, BDCP habitat restoration elsewhere in 22 
the Delta can also have large effects. Because of these uncertainties, and the possibility of adaptive 23 
management changes to BDCP restoration activities, including location, magnitude, and timing of 24 
restoration, the estimates are not predictive of the bromide levels that would actually occur in 25 
Barker Slough or elsewhere in the Delta. 26 

Impact WQ-7: Effects on Chloride Concentrations Resulting from Facilities Operations and 27 
Maintenance (CM1) 28 

Delta 29 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 30 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 31 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 32 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 33 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 34 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 35 
information. 36 

Relative to Existing Conditions, modeling predicts that Alternative 5 would result in similar or 37 
reduced long-term average chloride concentrations for the 16-year period modeled at most of the 38 
assessment locations, and, depending on modeling approach (see Section 8.3.1.3), would result in 39 
increased concentrations at the North Bay Aqueduct at Barker Slough (i.e., ≤18%), Sacramento River 40 
at Emmaton (i.e., ≤3%), and SF Mokelumne at Staten Island (i.e., ≤16%) (Appendix 8G, Chloride, 41 
Table Cl-31 and Table Cl-32). Additionally, implementation of tidal habitat restoration under CM4 42 
would increase the tidal exchange volume in the Delta, and thus may contribute to increased 43 
chloride concentrations in the Bay source water as a result of increased salinity intrusion. More 44 
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discussion of this phenomenon is included in Section 8.3.1.3. Consequently, while uncertain, the 1 
magnitude of chloride increases may be greater than indicated herein and would affect the western 2 
Delta assessment locations the most which are influenced to the greatest extent by the Bay source 3 
water. This comparison to Existing Conditions reflects changes in chloride due to both Alternative 5 4 
operations (including north Delta intake capacity of 3,000 cfs and numerous other operational 5 
components of Scenario C) and climate change/sea level rise. 6 

Relative to the No Action Alternative conditions, the mass balance analysis of modeling results 7 
indicated that Alternative 5 would result in similar or reduced long-term average chloride 8 
concentrations for the 16-year period modeled at four of the assessment locations. Chloride 9 
concentrations would increase at the SF Mokelumne River at Staten Island (up to 19%) and the 10 
North Bay Aqueduct at Barker Slough (up to 23%) compared to the No Action Alternative conditions 11 
and increase only incrementally (3% or less) at five other stations (Appendix 8G, Chloride, Table Cl-12 
31). The comparison to the No Action Alternative reflects changes in chloride due only to operations. 13 

The following outlines the modeled chloride changes relative to the applicable objectives and 14 
beneficial uses of Delta waters. 15 

Municipal Beneficial Uses–Relative to Existing Conditions 16 

Estimates of chloride concentrations generated using EC-chloride relationships and DSM2 EC output 17 
(see Section 8.3.1.3) were used to evaluate the 150 mg/L Bay-Delta WQCP objective for municipal 18 
and industrial beneficial uses on a basis of the percent of years the chloride objective is exceeded for 19 
the modeled 16-year period. The objective is exceeded if chloride concentrations exceed 150 mg/L 20 
for a specified number of days in a given water year at both the Antioch and Contra Costa Pumping 21 
Plant #1 locations. For Alternative 5, the modeled frequency of objective exceedance would remain 22 
unchanged at 7% of years under Existing Conditions and Alternative 5 (Appendix 8G, Chloride, Table 23 
Cl-64). 24 

Similarly, estimates of chloride concentrations generated using EC-chloride relationships and DSM2 25 
EC output (see Section 8.3.1.3) were also used to evaluate the 250 mg/L Bay-Delta WQCP objective 26 
for chloride at Contra Costa Pumping Plant #1 where daily average objectives apply. The basis for 27 
the evaluation was the predicted number of days the objective was exceeded for the modeled 16-28 
year period. For Alternative 5, the modeled frequency of objective exceedance would decrease by 29 
approximately one half, from 6% of modeled days under Existing Conditions, to 3% of modeled days 30 
under Alternative 5 (Appendix 8G, Chloride, Table Cl-63). 31 

Given the limitations inherent to estimating future chloride concentrations (see Section 8.3.1.3), 32 
estimation of chloride concentrations through both amass balance approach and an EC-chloride 33 
relationship approach was used to evaluate the 250 mg/L Bay-Delta WQCP objectives in terms of 34 
both frequency of exceedance and use of assimilative capacity. When utilizing the mass balance 35 
approach to model monthly average chloride concentrations for the 16-year period, the predicted 36 
frequency of exceeding the 250 mg/L objective would decrease at the Contra Costa Canal at 37 
Pumping Plant #1 (Appendix 8G, Chloride, Table Cl-33 and Figure Cl-9). The frequency of 38 
exceedances would increase for the 16-year period modeled at the San Joaquin River at Antioch (i.e., 39 
from 66% under Existing Conditions to 72%) and Sacramento River at Mallard Island (i.e., from 85% 40 
under Existing Conditions to 87%) (Appendix 8G, Table Cl-33), and would cause further degradation 41 
at Antioch in March and April (i.e., maximum reduction of 45% of assimilative capacity for the 16-42 
year period modeled, and 100% reduction, or elimination of assimilative capacity, during the 43 
drought period modeled) (Appendix 8G, Table Cl-35 and Figure Cl-9). 44 
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In comparison, when utilizing the chloride-EC relationship to model monthly average chloride 1 
concentrations for the 16-year period, trends in frequency of exceedance and use of assimilative 2 
capacity would be similar to that discussed when utilizing the mass balance modeling approach 3 
(Appendix 8G, Chloride, Table Cl-34 and Table Cl-36).However, as with Alternative 1A the modeling 4 
approach utilizing the chloride-EC relationships predicted changes of lesser magnitude, where 5 
predictions of change utilizing the mass balance approach were generally of greater magnitude, and 6 
thus more conservative. As discussed in Section 8.3.1.3, in cases of such disagreement, the approach 7 
that yielded the more conservative predictions was used as the basis for determining adverse 8 
impacts. 9 

Based on the additional predicted annual and seasonal exceedances of the 250 mg/L Bay Delta 10 
WQCP objectives for chloride, and magnitude of associated long-term average water quality 11 
degradation in the western Delta, the potential exists for substantial adverse effects on the 12 
municipal and industrial beneficial uses through reduced opportunity for diversion of water with 13 
acceptable chloride levels. 14 

303(d) Listed Water Bodies–Relative to Existing Conditions 15 

With respect to the 303(d) listing for chloride in Tom Paine Slough, the monthly average chloride 16 
concentrations for the 16-year period modeled at Old River at Tracy Road would generally be 17 
similar compared to Existing Conditions, and thus, would not be further degraded on a long-term 18 
basis (Appendix 8G, Figure Cl-10). With respect to Suisun Marsh, the monthly average chloride 19 
concentrations for the 16-year period modeled would generally increase compared to Existing 20 
Conditions in some months during October through May at the Sacramento River at Collinsville 21 
(Appendix 8G, Figure Cl-11), Mallard Island (Appendix 8G, Figure Cl-9), and increase substantially at 22 
the Montezuma Slough at Beldon’s Landing (i.e., over a doubling of concentration in December 23 
through February) (Appendix 8G, Figure Cl-12). However, modeling of Alternative 5 assumed no 24 
operation of the Montezuma Slough Salinity Control Gates, but the project description assumes 25 
continued operation of the Salinity Control Gates, consistent with assumptions included in the No 26 
Action Alternative.  A sensitivity analysis modeling run conducted for Alternative 4 with the gates 27 
operational consistent with the No Action Alternative resulted in substantially lower EC levels than 28 
indicated in the original Alternative 4 modeling results for Suisun Marsh, but EC levels were still 29 
somewhat higher than EC levels under Existing Conditions for several locations and months.  30 
Although chloride was not specifically modeled in these sensitivity analyses, it is expected that 31 
chloride concentrations would be nearly proportional to EC levels in Suisun Marsh.  Another 32 
modeling run with the gates operational and restoration areas removed resulted in EC levels nearly 33 
equivalent to Existing Conditions, indicating that design and siting of restoration areas has notable 34 
bearing on EC levels at different locations within Suisun Marsh (see Appendix 8H Attachment 1 for 35 
more information on these sensitivity analyses).  These analyses also indicate that increases in 36 
salinity are related primarily to the hydrodynamic effects of CM4, not operational components of 37 
CM1. Based on the sensitivity analyses, optimizing the design and siting of restoration areas may 38 
limit the magnitude of long-term chloride increases in the Marsh.  However, the chloride 39 
concentration increases at certain locations could be substantial, depending on siting and design of 40 
restoration areas.  Thus, these increased chloride levels in Suisun Marsh are considered to 41 
contribute to additional, measureable long-term degradation that potentially would adversely affect 42 
the necessary actions to reduce chloride loading for any TMDL that is developed. 43 
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Municipal Beneficial Uses–Relative to No Action Alternative 1 

Similar to the assessment conducted for Existing Conditions, estimates of chloride concentrations 2 
generated using EC-chloride relationships and DSM2 EC output (see Section 8.3.1.3) were used to 3 
evaluate the 150 mg/L Bay-Delta WQCP objective for municipal and industrial beneficial uses. For 4 
Alternative 5, the modeled frequency of objective exceedance would increase from 0% under the No 5 
Action Alternative to 7% of years under Alternative 5 (Appendix 8G, Chloride, Table Cl-64). The 6 
increase was due to a single year, 1977, which fell just short of the required number of days (i.e., was 7 
within 6 days minimum number of required days < 150 mg/L).  Given the uncertainty in the chloride 8 
modeling approach, it is likely that real time operations of the SWP and CVP could achieve 9 
compliance with this objective (see Section 8.3.1.1 for a discussion of chloride compliance modeling 10 
uncertainties and a description of real time operations of the SWP and CVP). 11 

Similarly, estimates of chloride concentrations generated using EC-chloride relationships and DSM2 12 
EC output (see Section 8.3.1.3) were also used to evaluate the 250 mg/L Bay-Delta WQCP objective 13 
for chloride at Contra Costa Pumping Plant #1 where daily average objectives apply. For Alternative 14 
5, the modeled frequency of objective exceedance would decrease slightly from 5% of modeled days 15 
under the No Action Alternative to 3% of modeled days under Alternative 5 (Appendix 8G, Chloride, 16 
Table Cl-63). 17 

Similar to Existing Conditions, a comparative assessment of modeling approaches was utilized to 18 
evaluate the 250 mg/L Bay-Delta WQCP objectives in terms of both frequency of exceedance and use 19 
of assimilative capacity on a monthly average basis. When utilizing the mass balance approach to 20 
model monthly average chloride concentrations for the 16-year period, a small decrease in 21 
exceedance frequency would be predicted at the San Joaquin River at Antioch (i.e., from 73% for the 22 
No Action Alternative to 72%), however, available assimilative capacity would be reduced in April 23 
(i.e., up to 10% for the 16 year period modeled, and 100% [i.e., eliminated] for the drought period 24 
modeled) (Appendix 8G, Chloride, Table Cl-35).The exceedance frequency would increase slightly at 25 
the Sacramento River at Mallard Island (i.e., from 86% to 87%) and at the Contra Costa Canal at 26 
Pumping Plant #1 (i.e., from 14% to 18%) (Appendix 8G, Table Cl-33), along with reduced 27 
assimilative capacity at the Contra Costa Canal at Pumping Plant #1 in September (i.e., up to 56%), 28 
reflecting substantial degradation during when average concentrations would be near, or exceed, 29 
the objective (Appendix 8G, Table Cl-35). 30 

In comparison, when utilizing the chloride-EC relationship to model monthly average chloride 31 
concentrations for the 16-year period, trends in frequency of exceedance and use of assimilative 32 
capacity would be similar to that discussed when utilizing the mass balance modeling approach 33 
(Appendix 8G, Chloride, Table Cl-34 and Table Cl-36).However, as with Alternative 1A, the modeling 34 
approach utilizing the chloride-EC relationships predicted changes of lesser magnitude, where 35 
predictions of change utilizing the mass balance approach were generally of greater magnitude, and 36 
thus more conservative. As discussed in Section 8.3.1.3, in cases of such disagreement, the approach 37 
that yielded the more conservative predictions was used as the basis for determining adverse 38 
impacts. 39 

Based on the additional predicted annual and seasonal exceedances of the 250 mg/L Bay Delta 40 
WQCP objectives for chloride, and the associated long-term average water quality degradation at 41 
interior and western Delta locations, the potential exists for substantial adverse effects on the 42 
municipal and industrial beneficial uses through reduced opportunity for diversion of water with 43 
acceptable chloride levels. 44 
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303(d) Listed Water Bodies–Relative to No Action Alternative 1 

With respect to the 303(d) listing for chloride, Alternative 5 would generally result in similar 2 
changes to those discussed for the comparison to Existing Conditions. Monthly average chloride 3 
concentrations at Tom Paine Slough would not be further degraded on a long-term basis (Appendix 4 
8G, Figure Cl-10). Monthly average chloride concentrations at source water channel locations for the 5 
Suisun Marsh (Appendix 8G, Chloride, Figures Cl-5, Cl-7, and Cl-8) would increase substantially in 6 
some months during October through May compared to the No Action Alternative conditions, but 7 
sensitivity analyses suggest that operation of the Salinity Control Gates and restoration area siting 8 
and design considerations could reduce these increases. However, the chloride concentration 9 
increases at certain locations could be substantial, depending on siting and design of restoration 10 
areas.  Thus, these increased chloride levels in Suisun Marsh are considered to contribute to 11 
additional, measureable long-term degradation would occur in Suisun Marsh that potentially would 12 
adversely affect the necessary actions to reduce chloride loading for any TMDL that is developed. 13 

Impact WQ-9: Effects on Dissolved Oxygen Resulting from Facilities Operations and 14 
Maintenance (CM1) 15 

NEPA Effects: Effects of CM1 on DO under Alternative 5 are the same as those discussed for 16 
Alternative 1A and are considered to not be adverse. 17 

CEQA Conclusion: Effects of CM1 on DO under Alternative 5would be similar to those discussed for 18 
Alternative 1A, and are summarized here, then compared to the CEQA thresholds of significance 19 
(defined in Section 8.3.2) for the purpose of making the CEQA impact determination for this 20 
constituent. For additional details on the effects assessment findings that support this CEQA impact 21 
determination, see the effects assessment discussion under the Alternative 1A. 22 

Reservoir storage reductions that would occur under Alternative 5, relative to Existing Conditions, 23 
would not be expected to result in a substantial adverse change in DO levels in the reservoirs, 24 
because oxygen sources (surface water aeration, aerated inflows, vertical mixing) would remain.  25 
Similarly, river flow rate reductions that would occur would not be expected to result in a 26 
substantial adverse change in DO levels in the rivers upstream of the Delta, given that mean monthly 27 
flows would remain within the ranges historically seen under Existing Conditions and the affected 28 
river are large and turbulent. Any reduced DO saturation level that may be caused by increased 29 
water temperature would not be expected to cause DO levels to be outside of the range seen 30 
historically. Finally, amounts of oxygen demanding substances and salinity would not be expected to 31 
change sufficiently to affect DO levels. 32 

It is expected there would be no substantial change in Delta DO levels in response to a shift in the 33 
Delta source water percentages under this alternative or substantial degradation of these water 34 
bodies, with regard to DO. DO levels would be affected by nutrient loading, which the state has 35 
begun to aggressively regulate the discharges of, and this loading would not be expected to lower DO 36 
levels relative to Existing Conditions based on historical DO levels. Further, the anticipated changes 37 
in salinity would have relatively minor effects on DO levels, and tidal exchange, which contribute to 38 
the reaeration of Delta waters would not be expected to change substantially. 39 

There is not expected to be substantial, if even measurable, changes in DO levels in the SWP/CVP 40 
Export Service Areas waters under Alternative 5, relative to Existing Conditions, because the 41 
biochemical oxygen demand of the exported water would not be expected to substantially differ 42 
from that under Existing Conditions (due to ever increasing water quality regulations), canal 43 
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turbulence and exposure of the water to the atmosphere and the algal communities that exist within 1 
the canals would establish an equilibrium for DO levels within the canals. The same would occur in 2 
downstream reservoirs. 3 

Therefore, this alternative is not expected to cause additional exceedance of applicable water quality 4 
objectives by frequency, magnitude, and geographic extent that would result in significant impacts 5 
on any beneficial uses within affected water bodies. Because no substantial changes in DO levels are 6 
expected, long-term water quality degradation would not be expected to occur, and, thus, beneficial 7 
uses would not be adversely affected. Various Delta waterways are 303(d)-listed for low DO, but 8 
because no substantial decreases in DO levels would be expected, greater degradation and DO-9 
related impairment of these areas would not be expected. This impact would be less than significant. 10 
No mitigation is required. 11 

Impact WQ-11: Effects on Electrical Conductivity Concentrations Resulting from Facilities 12 
Operations and Maintenance (CM1) 13 

Delta 14 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 15 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 16 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 17 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 18 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 19 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 20 
information. 21 

Relative to Existing Conditions, Alternative 5 would result in an increase in the number of days the 22 
Bay-Delta WQCP EC objectives would be exceeded in the Sacramento River at Emmaton, San Joaquin 23 
River at San Andreas Landing, Jersey Point and Prisoners Point, and Old River at Tracy Bridge 24 
(Appendix 8H, Electrical Conductivity, Table EC-5).  25 

The percent of days the Emmaton EC objective would be exceeded for the entire period modeled 26 
(1976–1991) would increase from 6% under Existing Conditions to 25% under Alternative 5, and 27 
the percent of days out of compliance would increase from 11% under Existing Conditions to 38% 28 
under Alternative 5.  29 

The percent of days the San Andreas Landing EC objective would be exceeded would increase from 30 
1% under Existing Conditions to 5% under Alternative 5, and the percent of days out of compliance 31 
with the EC objective would increase from 1% under Existing Conditions to 9% under Alternative 5. 32 
Sensitivity analyses were performed for Alternative 4 scenario H3, and indicated that many similar 33 
exceedances were modeling artifacts, and the small number of remaining exceedances were small in 34 
magnitude, lasted only a few days, and could be addressed with real time operations of the SWP and 35 
CVP (see Section 8.3.1.1 for a description of real time operations of the SWP and CVP).  Due to 36 
similarities in the nature of the exceedances between alternatives, the findings from these analyses 37 
can be extended to this alternative as well. 38 

The percent of days the Jersey Point fish and wildlife EC objective would be exceeded and the 39 
percent of days out of compliance for the entire period modeled would increase from 0% under 40 
Existing Conditions to 3% under Alternative 5. The percent of days the Prisoners Point EC objective 41 
would be exceeded for the entire period modeled would increase from 6% under Existing 42 
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Conditions to 8% under Alternative 5, and the percent of days out of compliance with the EC 1 
objective would increase from 10% under Existing Conditions to 12% under Alternative 5. These 2 
changes are very small, and are likely within the uncertainty of the modeling approach.  3 
Nevertheless, further discussion of EC increases relative to this objective can be found in Appendix 4 
8H Attachment 2. 5 

In Old River at Tracy Bridge, the percent of days exceeding the EC objective would increase from 4% 6 
under Existing Conditions to 5% under Alternative 5; the percent of days out of compliance would 7 
increase by <1% and would be 10% under both Existing Conditions and Alternative 5. These 8 
changes are minimal, but regardless, as noted in Section 8.1.3.7, SWP and CVP operations have 9 
relatively little influence on salinity levels at this location, and the elevated salinity in south Delta 10 
channels is affected substantially by local salt contributions discharged into the San Joaquin River 11 
downstream of Vernalis.  Thus, the modeling has limited ability to estimate salinity accurately in this 12 
region.   13 

Average EC levels at the western and southern Delta compliance locations, except at Emmaton in the 14 
western Delta, would decrease from 2–35% for the entire period modeled and 3–32% during the 15 
drought period modeled (1987–1991) (Appendix 8H, Electrical Conductivity, Table EC-16). At 16 
Emmaton, average EC would increase by 3% for the entire period modeled and 10% for the drought 17 
period modeled. At the two interior Delta locations, there would be increases in average EC: the S. 18 
Fork Mokelumne River at Terminous average EC would increase 3% for the entire and drought 19 
periods modeled; and San Joaquin River at San Andreas Landing average EC would increase 5% for 20 
the entire period modeled and 10% during the drought period modeled. On average, EC would 21 
increase at Emmaton during February through August. Average EC would increase at San Andreas 22 
Landing from January through September. Average EC in the S. Fork Mokelumne River at Terminous 23 
would increase from March through December (Appendix 8H, Table EC-16). The comparison to 24 
Existing Conditions reflects changes in EC due to both Alternative 5 operations (including north 25 
Delta intake capacity of 3,000 cfs and numerous other operational components of Scenario C) and 26 
climate change/sea level rise. 27 

Relative to the No Action Alternative, the percent of days exceeding EC objectives and percent of 28 
days out of compliance would increase at: Sacramento River at Emmaton, San Joaquin River at 29 
Jersey Point, San Andreas Landing, and Prisoners Point; and Old River near Middle River and at 30 
Tracy Bridge (Appendix 8H, Electrical Conductivity, Table EC-5). The increase in percent of days 31 
exceeding the EC objective would be 11% at Emmaton and 7% or less at the remaining locations. 32 
The increase in percent of days out of compliance would be 13% at Emmaton and 11% or less at the 33 
remaining locations. For the entire period modeled, average EC levels would increase at: 34 
Sacramento River at Emmaton (2%), S. Fork Mokelumne River (4%), San Joaquin River at San 35 
Andreas Landing (10%), and San Joaquin River at Prisoners Point (4%) (Appendix 8H, Table EC-16). 36 
During the drought period modeled, average EC would increase at these same locations, except at 37 
Emmaton, by a similar percentage as well as the San Joaquin River at Brandt Bridge (1%).The 38 
comparison to the No Action Alternative reflects changes in EC due only to Alternative 5 operations 39 
(including north Delta intake capacity of 3,000 cfs and numerous other operational components of 40 
Scenario C). 41 

For Suisun Marsh, October–May is the period when Bay-Delta WQCP EC objectives for protection of 42 
fish and wildlife apply. Long-term average EC would increase under Alternative 5, relative to 43 
Existing Conditions, during the months of March through May by 0.4–0.6 mS/cm in the Sacramento 44 
River at Collinsville (Appendix 8H, Electrical Conductivity, Table EC-21). Long-term average EC 45 
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would decrease relative to Existing Conditions in Montezuma Slough at National Steel during 1 
October–May (Appendix 8H, Table EC-22). The most substantial increase would occur near Beldon 2 
Landing, with long-term average EC levels increasing by 1.6–5.0 mS/cm, depending on the month, at 3 
least doubling during some months the long-term average EC relative to Existing Conditions 4 
(Appendix 8H, Table EC-23). Sunrise Duck Club and Volanti Slough also would have long-term 5 
average EC increases during all months of 0.9–2.8 mS/cm (Appendix 8H, Tables EC-24 and EC-25). 6 
Modeling of this alternative assumed no operation of the Montezuma Slough Salinity Control Gates, 7 
but the project description assumes continued operation of the Salinity Control Gates, consistent 8 
with assumptions included in the No Action Alternative.  A sensitivity analysis modeling run 9 
conducted for Alternative 4 scenario H3 with the gates operational consistent with the No Action 10 
Alternative resulted in substantially lower EC levels than indicated in the original Alternative 4 11 
modeling results, but EC levels were still somewhat higher than EC levels under Existing Conditions 12 
and the No Action Alternative for several locations and months.  Another modeling run with the 13 
gates operational and restoration areas removed resulted in EC levels nearly equivalent to Existing 14 
Conditions and the No Action Alternative, indicating that design and siting of restoration areas has 15 
notable bearing on EC levels at different locations within Suisun Marsh (see Appendix 8H 16 
Attachment 1 for more information on these sensitivity analyses). These analyses also indicate that 17 
increases are related primarily to the hydrodynamic effects of CM4, not operational components of 18 
CM1. Based on the sensitivity analyses, optimizing the design and siting of restoration areas may 19 
limit the magnitude of long-term EC increases to be on the order of  1 mS/cm or less. Due to 20 
similarities in the nature of the EC increases between alternatives, the findings from these analyses 21 
can be extended to this alternative as well. 22 

The degree to which the long-term average EC increases in Suisun Marsh would cause exceedance of 23 
Bay-Delta WQCP objectives is unknown, because these objectives are expressed as a monthly 24 
average of daily high tide EC, which does not have to be met if it can be demonstrated “equivalent or 25 
better protection will be provided at the location” (State Water Resources Control Board 2006:14). 26 
The long-term average EC increase may, or may not, contribute to adverse effects on beneficial uses, 27 
depending on how and when wetlands are flooded, soil leaching cycles, and how agricultural use of 28 
water is managed, and future actions taken with respect to the marsh. However, the EC increases at 29 
certain locations could be substantial, depending on siting and design of restoration areas, and it is 30 
uncertain the degree to which current management plans for the Suisun Marsh would be able to 31 
address these substantially higher EC levels and protect beneficial uses. Thus, these increased EC 32 
levels in Suisun Marsh are considered to have a potentially adverse effect on marsh beneficial uses. 33 
Long-term average EC increases in Suisun Marsh under Alternative 5 relative to the No Action 34 
Alternative would be similar to the increases relative to Existing Conditions. 35 

The western and southern Delta are CWA section 303(d) listed for elevated EC and the increased EC  36 
that could occur in the western Delta, relative to Existing Conditions and the No Action Alternative 37 
could lead to water quality degradation that would make beneficial use impairment measurably 38 
worse. Since there would be very little change in EC levels in the southern Delta and there is not 39 
expected to be an increase in frequency of exceedances of objectives, this alternative is not expected 40 
to make beneficial use impairment measurably worse in the southern Delta.  Suisun Marsh also is 41 
section 303(d) listed as impaired due to elevated EC, and the potential increases in long-term 42 
average EC concentrations could contribute to additional impairment. 43 
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SWP/CVP Export Service Area 1 

NEPA Effects: In summary, the increased frequency of exceedance of EC objectives and increased 2 
long-term and drought period average EC levels that would occur at western Delta compliance 3 
locations under Alternative 5, relative to the No Action Alternative, would contribute to adverse 4 
effects on the agricultural beneficial uses. In addition. the increased frequency of exceedance of the 5 
San Joaquin River at Prisoners Point EC objective and long-term and drought period average EC 6 
could contribute to adverse effects on fish and wildlife beneficial uses (specifically, indirect adverse 7 
effects on striped bass spawning), though there is a high degree of uncertainty associated with this 8 
impact.. Given that the western is Clean Water Act section 303(d) listed as impaired due to elevated 9 
EC, the increase in the incidence of exceedance of EC objectives and long-term average and drought 10 
period average EC in these portions of the Delta has the potential to contribute to additional 11 
beneficial use impairment. The increases in long-term average EC levels that could occur in Suisun 12 
Marsh could further degrade existing EC levels and could contribute additional to adverse effects on 13 
the fish and wildlife beneficial uses. Suisun Marsh is section 303(d) listed as impaired due to 14 
elevated EC, and the potential increases in long-term average EC levels could contribute to 15 
additional beneficial use impairment. These increases in EC constitute an adverse effect on water 16 
quality. Mitigation Measure WQ-11 would be available to reduce these effects (implementation of 17 
this measure along with a separate, non-environmental commitment as set forth in EIR/EIS 18 
Appendix 3B, Environmental Commitments, relating to the potential EC-related changes would 19 
reduce these effects). 20 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 21 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 22 
purpose of making the CEQA impact determination for this constituent. For additional details on the 23 
effects assessment findings that support this CEQA impact determination, see the effects assessment 24 
discussion that immediately precedes this conclusion. 25 

River flow rate and reservoir storage reductions that would occur under Alternative 5, relative to 26 
Existing Conditions, would not be expected to result in a substantial adverse change in EC levels in 27 
the reservoirs and rivers upstream of the Delta, given that: changes in the quality of watershed 28 
runoff and reservoir inflows would not be expected to occur in the future; the state’s aggressive 29 
regulation of point-source discharge effects on Delta salinity-elevating parameters and the expected 30 
further regulation as salt management plans are developed; the salt-related TMDLs adopted and 31 
being developed for the San Joaquin River; and the expected improvement in lower San Joaquin 32 
River average EC levels commensurate with the lower EC of the irrigation water deliveries from the 33 
Delta. 34 

Relative to Existing Conditions, Alternative 5 would not result in any substantial increases in long-35 
term average EC levels in the SWP/CVP Export Service Areas. There would be no exceedance of the 36 
EC objective at the Jones and Banks pumping plants. Average EC levels for the entire period modeled 37 
would decrease at both plants and, thus, this alternative would not contribute to additional 38 
beneficial use impairment related to elevated EC in the SWP/CVP Export Service Areas waters. 39 
Rather, this alternative would improve long-term EC levels in the SWP/CVP Export Service Areas, 40 
relative to Existing Conditions. 41 

In the Plan Area, Alternative 5 would result in an increase in the frequency with which Bay-Delta 42 
WQCP EC objectives are exceeded for the entire period modeled (1976–1991): in the Sacramento 43 
River at Emmaton (agricultural objective; 19%; increase) and at Jersety Point (fish and wildlife 44 
objective, 3%), and the San Joaquin River at Prisoners Point (fish and wildlife objective; 2% 45 
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increase)in the interior Delta. Further, long-term average EC levels would increase in the 1 
Sacramento River at Emmaton by 3% for the entire period modeled and 10% during the drought 2 
period modeled, and in the San Joaquin River at San Andreas Landing by 5% during for the entire 3 
period modeled and 10% during the drought period modeled. The increases in long-term and 4 
drought period average EC levels and increased frequency of exceedance of EC objectives that would 5 
occur in the Sacramento River at Emmaton, and the increased long-term and drought period average 6 
EC levels in the San Joaquin River at San Andreas Landing would potentially contribute to adverse 7 
effects on the agricultural beneficial uses in the western and interior Delta. Further, the increased 8 
frequency of exceedance of the fish and wildlife objective at Jersey Point and Prisoners Point could 9 
contribute to adverse effects on aquatic life (specifically, indirect adverse effects on striped bass 10 
spawning), though there is a high degree of uncertainty associated with this impact. Because EC is 11 
not bioaccumulative, the increases in long-term average EC levels would not directly cause 12 
bioaccumulative problems in aquatic life or humans. The western Delta is Clean Water Act section 13 
303(d) listed for elevated EC and the increased frequency of exceedance of EC objectives that would 14 
occur in this portions of the Delta could make beneficial use impairment measurably worse. This 15 
impact is considered to be significant. 16 

Further, relative to Existing Conditions, Alternative 5 could result in substantial increases in long-17 
term average EC during the months of October through May in Suisun Marsh. The increases in long-18 
term average EC levels that would occur in Suisun Marsh could further degrade existing EC levels 19 
and thus contribute additionally to adverse effects on the fish and wildlife beneficial uses. Because 20 
EC is not bioaccumulative, the increases in long-term average EC levels would not directly cause 21 
bioaccumulative problems in fish and wildlife. Suisun Marsh is Clean Water Act section 303(d) listed 22 
for elevated EC and the increases in long-term average EC that would occur in the marsh could make 23 
beneficial use impairment measurably worse. This impact is considered to be significant. 24 

Implementation of Mitigation Measure WQ-11 along with a separate, non-environmental 25 
commitment relating to the potential increased costs associated with EC-related changes would 26 
reduce these effects. While mitigation measures to reduce these water quality effects in affected 27 
water bodies to less than significant levels are not available, implementation of Mitigation Measure 28 
WQ-11 is recommended to attempt to reduce the effect that increased EC concentrations may have 29 
on Delta beneficial uses. However, because the effectiveness of this mitigation measure to result in 30 
feasible measures for reducing water quality effects is uncertain, this impact is considered to remain 31 
significant and unavoidable. Please see Mitigation Measure WQ-11 under Impact WQ-11 in the 32 
discussion of Alternative 1A. 33 

In addition to and to supplement Mitigation Measure WQ-11, the BDCP proponents have 34 
incorporated into the BDCP, as set forth in EIR/EIS Appendix 3B, Environmental Commitments, a 35 
separate, non-environmental commitment to address the potential increased water treatment costs 36 
that could result from EC concentration effects on municipal, industrial and agricultural water 37 
purveyor operations. Potential options for making use of this financial commitment include funding 38 
or providing other assistance towards acquiring alternative water supplies or towards modifying 39 
existing operations when EC concentrations at a particular location reduce opportunities to operate 40 
existing water supply diversion facilities. Please refer to Appendix 3B, Environmental Commitments, 41 
for the full list of potential actions that could be taken pursuant to this commitment in order to 42 
reduce the water quality treatment costs associated with water quality effects relating to chloride, 43 
electrical conductivity, and bromide. 44 
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Impact WQ-13: Effects on Mercury Concentrations Resulting from Facilities Operations and 1 
Maintenance (CM1) 2 

Delta 3 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 4 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 5 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 6 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 7 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 8 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 9 
information. 10 

The water quality impacts of waterborne concentrations of mercury and methylmercury and fish 11 
tissue mercury concentrations were evaluated for 9 Delta locations. The analysis of percentage 12 
change in assimilative capacity of waterborne total mercury of Alternative 5relative to the 25 ng/L 13 
ecological risk benchmark as compared to Existing Conditions showed the greatest decrease to be 14 
0.9% at Old River at Rock Slough and the Contra Costa Pumping Plant, and 0.9% at Franks Tract 15 
relative to the No Action Alternative (Figures 8-53 and 8-54).These changes are not expected to 16 
result in adverse effects to beneficial uses. Similarly, changes in methylmercury concentration are 17 
expected to be very small. The greatest annual average methylmercury concentration for drought 18 
conditions was 0.165 ng/L for the San Joaquin River at Buckley Cove which was slightly higher than 19 
Existing Conditions (0.161 ng/L) and slightly lower than the No Action Alternative (0.167 20 
ng/L)(Appendix 8I,Mercury, Table I-6).All modeled input concentrations exceeded the 21 
methylmercury TMDL guidance objective of 0.06 ng/L, therefore percentage change in assimilative 22 
capacity was not evaluated for methylmercury. 23 

Fish tissue estimates show only small or no increases in exceedance quotients based on long-term 24 
annual average concentrations for mercury at the Delta locations. The greatest change in exceedance 25 
quotients of 6–8% is expected for Franks Tract and Old River at Rock Slough relative to Existing 26 
Conditions and 7% for the Mokelumne River (South Fork) at Staten Island relative to the No Action 27 
Alternative (Figure 8-55a,b, Appendix 8I, Mercury, Table I-12b).  Because these increases are 28 
relatively small, and it is not evident that substantive increases are expected at numerous locations 29 
throughout the Delta, these changes are expected to be within the uncertainty inherent in the 30 
modeling approach, and would likely not be measurable in the environment.  See Appendix 8I for a 31 
discussion of the uncertainty associated with the fish tissue estimates.    32 

Impact WQ-25: Effects on Selenium Concentrations Resulting from Facilities Operations and 33 
Maintenance (CM1) 34 

Delta 35 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 36 
and CM4) would affect Delta hydrodynamics. To the extent that restoration actions alter 37 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 38 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 39 
CM2–CM21 not attributable to hydrodynamics, such as additional loading of a constituent to the 40 
Delta, are discussed within the impact header for CM2–CM21. See Section 8.3.1.3 for more 41 
information. 42 
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Selenium concentrations and threshold comparisons for each of the 11 modeled Delta assessment 1 
locations under Alternative 5, relative to Existing Conditions and the No Action Alternative, are 2 
presented in Appendix 8M, Selenium, Table M-9a for water, Tables M-15 and M-25 for most biota 3 
(whole-body fish [excluding sturgeon], bird eggs [invertebrate diet], bird eggs [fish diet], and fish 4 
fillets) throughout the Delta, and Tables M-30 through M-32 for sturgeon at the two western Delta 5 
locations. Figures 8-59a and 8-60a present graphical distributions of predicted selenium 6 
concentration changes (shown as changes in available assimilative capacity based on 1.3 µg/L) in 7 
water at each modeled assessment location for all years. Appendix 8M, Figure M-23 provides more 8 
detail in the form of monthly patterns of selenium concentrations in water during the modeling 9 
period. 10 

Alternative 5 would result in small changes in average selenium concentrations in water at all 11 
modeled Delta assessment locations relative to Existing Conditions and the No Action Alternative 12 
(Appendix 8M, Selenium, Table M-9a). Long-term average concentrations at some interior and 13 
western Delta locations would increase by 0.01–0.02 µg/L for the entire period modeled (1976–14 
1991). These small increases in selenium concentrations in water would result in small reductions 15 
(1–2% or less) in available assimilative capacity for selenium, relative to the 1.3 µg/L USEPA draft 16 
water quality criterion (Figures 8-59a and 8-60a). The long-term average selenium concentrations 17 
in water for Alternative 5 (range 0.09–0.39 µg/L) would be similar to those for Existing Conditions 18 
(range 0.09–0.41 µg/L) and the No Action Alternative (range 0.09–0.38 µg/L), and would be well 19 
below the USEPA draft water quality criterion of 1.3 µg/L (Appendix 8M, Selenium, Table M-9a). 20 

Relative to Existing Conditions and the No Action Alternative, Alternative 5 would result in very 21 
small changes (less than 1%) in estimated selenium concentrations in most biota (whole-body fish, 22 
bird eggs [invertebrate diet], bird eggs [fish diet], and fish fillets) throughout the Delta, with little 23 
difference among locations (Figures 8-61a through 8-64b; Appendix 8M, Selenium, Table M-25). 24 
Level of Concern Exceedance Quotients (i.e., modeled tissue divided by Level of Concern 25 
benchmarks) for selenium concentrations in those biota for all years and for drought years are less 26 
than 1.0 (indicating low probability of adverse effects). Similarly, Advisory Tissue Level Exceedance 27 
Quotients for selenium concentrations in fish fillets for all years and drought years also are less than 28 
1.0. Estimated selenium concentrations in sturgeon for the San Joaquin River at Antioch are 29 
predicted to increase by about 7 percent relative to Existing Conditions and the No Action 30 
Alternative in all years (from about 4.7 to 5.0 mg/kg dry weight [dw]), and those for sturgeon in the 31 
Sacramento River at Mallard Island are predicted to increase by about 4 percent in all years (from 32 
about 4.4 to 4.6 mg/kg dw) (Appendix 8M, Tables M-30 and M-31). Selenium concentrations in 33 
sturgeon during drought years are expected to increase by only 2 to 5 percent at those locations 34 
(Appendix 8M, Tables M-30 and M-31). Detection of small changes in whole-body sturgeon such as 35 
those estimated for the western Delta would require very large sample sizes because of the inherent 36 
variability in fish tissue selenium concentrations. Low Toxicity Threshold Exceedance Quotients for 37 
selenium concentrations in sturgeon in the western Delta would exceed 1.0 (indicating a higher 38 
probability for adverse effects) for drought years at both locations (as they do for Existing 39 
Conditions and the No Action Alternative; Figure 8-65); however, for the entire period modeled, the 40 
quotient would not be exceeded at either location (Appendix 8M, Table M-32).   41 

The disparity between larger estimated changes for sturgeon and smaller changes for other biota is 42 
attributable largely to differences in modeling approaches, as described in Appendix 8M, Selenium. 43 
The model for most biota was calibrated to encompass the varying concentration-dependent uptake 44 
from waterborne selenium concentrations (expressed as the Kd, which is the ratio of selenium 45 
concentrations in particulates [as the lowest level of the food chain] relative to the waterborne 46 
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concentration) that was exhibited in data for largemouth bass in 2000, 2005, and 2007 at various 1 
locations across the Delta. In contrast, the modeling for sturgeon could not be similarly calibrated at 2 
the two western Delta locations and used literature-derived uptake factors and trophic transfer 3 
factors for the estuary from Presser and Luoma (2013). As noted in the appendix, there was a 4 
significant negative log-log relationship of Kd to waterborne selenium concentration that reflected 5 
the greater bioaccumulation rates for bass at low waterborne selenium than at higher 6 
concentrations. (There was no difference in bass selenium concentrations in the Sacramento River 7 
at Rio Vista in comparison to the San Joaquin River at Vernalis in 2000, 2005, and 2007 [Foe 2010], 8 
despite a nearly 10-fold difference in waterborne selenium.) Thus, there is more confidence in the 9 
site-specific modeling based on the Delta-wide model that was calibrated for bass data than in the 10 
estimates for sturgeon based on “fixed” Kds for all years and for drought years without regard to 11 
waterborne selenium concentration at the two locations in different time periods,  12 

Increased water residence times could increase the bioaccumulation of selenium in biota, thereby 13 
potentially increasing fish tissue and bird egg concentrations of selenium (see residence time 14 
discussion in Appendix 8M, Selenium, and Presser and Luoma [2010b]). Thus, residence time was 15 
assessed for its relevance to selenium bioaccumulation.  Table 60a (presented originally in Section 16 
8.3.1.7 in the Microcystis subsection) shows the time for neutrally buoyant particles to move through 17 
the Delta (surrogate for flow and residence time). Although an increase in residence time 18 
throughout the Delta is expected under the No Action Alternative, relative to Existing Conditions 19 
(because of climate change and sea level rise), the change is fairly small in most areas of the Delta. 20 
Thus, the changes in residence times between Alternative 5 and the No Action Alternative are very 21 
similar to the changes in residence times between Alternative 5 and the Existing Conditions.  22 

Relative to Existing Conditions and the No Action Alternative, increases in residence times for 23 
Alternative 5 would be greater in the East Delta than in other sub-regions. Relative to Existing 24 
Conditions, annual average residence times for Alternative 5 in the East Delta are expected to 25 
increase by more than 16 days (Table 60a). Relative to the No Action Alternative, annual average 26 
residence times for Alternative 5 in the East Delta are expected to increase by less than 9 days. 27 
Increases in residence times for other sub-regions would be smaller, especially as compared to 28 
Existing Conditions and the No Action Alternative (which are longer than those modeled for the 29 
South Delta).  As mentioned above, these results incorporate hydrodynamic effects of both CM1 and 30 
CM2 and CM4, and the effects of CM1 cannot be distinguished from the effects of CM2 and CM4.  31 
However, it is expected that CM2 and CM4 are substantial drivers of the increased residence time.   32 

Presser and Luoma (2010b) summarized and discussed selenium uptake in the Bay-Delta (including 33 
hydrologic conditions [e.g., Delta outflow and residence time for water], Kds [the ratio of selenium 34 
concentrations in particulates, as the lowest level of the food chain, relative to the water-borne 35 
concentration], and associated tissue concentrations [especially in clams and their consumers, such 36 
as sturgeon]). When the Delta Outflow Index (daily average flow per month) decreased by five-fold 37 
(73,732 cubic feet per second [cfs] in June 1998 to 12, 251 cfs in October 1998), residence time 38 
doubled (from 11 to 22 days) and the calculated mean Kd also doubled (from 3,198 to 6,501). 39 
However, when daily average Delta outflow in November 1999 was only 6,951 cfs (i.e., about one-40 
half that in October 1998) and residence time was 70 days, the calculated mean Kd (7,614) did not 41 
increase proportionally. 42 

Models are not available to quantitatively estimate the level of changes in selenium bioaccumulation 43 
as related to residence time, but the effects of residence time are incorporated in the 44 
bioaccumulation modeling for selenium that was based on higher Kd values for drought years in 45 
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comparison to wet, normal, or all years; see Appendix 8M, Selenium. If increases in fish tissue or bird 1 
egg selenium were to occur, the increases would likely be of concern only where fish tissues or bird 2 
eggs are already elevated in selenium to near or above thresholds of concern. That is, where biota 3 
concentrations are currently low and not approaching thresholds of concern (which, as discussed 4 
above, is the case throughout the Delta, except for sturgeon in the western Delta), changes in 5 
residence time alone would not be expected to cause them to then approach or exceed thresholds of 6 
concern. In consideration of this factor, although the Delta as a whole is a CWA Section 303(d)-listed 7 
water body for selenium, and although monitoring data of fish tissue or bird eggs in the Delta are 8 
sparse, the most likely area in which biota tissues would be at levels high enough that additional 9 
bioaccumulation due to increased residence time from restoration areas would be a concern is the 10 
western Delta and Suisun Bay for sturgeon, as discussed above.  As shown in Table 60a, the overall 11 
increase in residence time estimated in the western Delta is 5 days relative to Existing Conditions, 12 
and 3 days relative to the No Action Alternative.  Given the available information, these increases are 13 
small enough that they are not expected to substantially affect selenium bioaccumulation in the 14 
western Delta.  Because CM2 and CM4 are expected to be substantial drivers of the increased 15 
residence times, further discussion is included in Impact WQ-26 below, 16 

In summary, relative to Existing Conditions and the No Action Alternative, Alternative 5 would 17 
result in essentially no change in selenium concentrations throughout the Delta for most biota (less 18 
than 1%), although increases in selenium concentrations are predicted for sturgeon in the western 19 
Delta. Concentrations of selenium in sturgeon would exceed only the lower benchmark, indicating a 20 
low potential for effects. The modeling of bioaccumulation for sturgeon is less calibrated to site-21 
specific conditions than that for other biota, which was calibrated on a robust dataset for modeling 22 
of bioaccumulation in largemouth bass as a representative species for the Delta. Overall, Alternative 23 
5 would not be expected to substantially increase the frequency with which applicable benchmarks 24 
would be exceeded in the Delta (there being only a small increase for sturgeon relative to the low 25 
benchmark and no exceedance of the high benchmark) or substantially degrade the quality of water 26 
in the Delta, with regard to selenium. 27 

SWP/CVP Export Service Areas 28 

Alternative 5 would result in small decreases in long-term average selenium concentrations in water 29 
at the Banks and Jones pumping plants, relative to Existing Conditions and the No Action Alternative, 30 
for the entire period modeled (Appendix 8M, Selenium, Table M-9a). These decreases in long-term 31 
average selenium concentrations in water would result in increases in available assimilative 32 
capacity for selenium of 2–4%. Furthermore, the long-term average selenium concentrations in 33 
water for Alternative 5 (range 0.19–0.25 µg/L) would be well below the USEPA draft water quality 34 
criterion of 1.3 µg/L) (Appendix 8M, Table M-9a). 35 

Relative to Existing Conditions and the No Action Alternative, Alternative 5 would result in very 36 
small changes (less than 1%) in estimated selenium concentrations in biota (whole-body fish, bird 37 
eggs [invertebrate diet] bird eggs [fish diet], and fish fillets) (Figures 8-61a through 8-64b; Appendix 38 
8M, Selenium, Table M-25) at Banks and Jones pumping plants. Concentrations in biota would not 39 
exceed any selenium benchmarks for Alternative 5 (Figures 8-61a through 8-64a). 40 

NEPA Effects: Based on the discussion above, the effects on selenium (both as waterborne and as 41 
bioaccumulated in biota) from Alternative 5 are not considered to be adverse. 42 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 43 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 44 
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purpose of making the CEQA impact determination for selenium. For additional details on the effects 1 
assessment findings that support this CEQA impact determination, see the effects assessment 2 
discussion that immediately precedes this conclusion. 3 

There are no substantial point sources of selenium in watersheds upstream of the Delta, and no 4 
substantial nonpoint sources of selenium in the watersheds of the Sacramento River and the eastern 5 
tributaries. Nonpoint sources in the San Joaquin Valley that contribute selenium to the Delta will be 6 
controlled through a TMDL developed by the Central Valley Water Board (2001) for the lower San 7 
Joaquin River, established limits for the Grassland Bypass Project, and Basin Plan objectives (Central 8 
Valley Water Board [2010d] and State Water Board [2010b, 2010c]) that are expected to result in 9 
decreasing discharges of selenium from the San Joaquin River to the Delta. Consequently, any 10 
modified reservoir operations and subsequent changes in river flows under Alternative 5, relative to 11 
Existing Conditions, are expected to cause negligible changes in selenium concentrations in water. 12 
Any negligible changes in selenium concentrations that may occur in the water bodies of the affected 13 
environment located upstream of the Delta would not be of frequency, magnitude, and geographic 14 
extent that would adversely affect any beneficial uses or substantially degrade the quality of these 15 
water bodies as related to selenium. 16 

Relative to Existing Conditions, modeling estimates indicate that Alternative 5 would result in 17 
essentially no change in selenium concentrations in water or most biota throughout the Delta, with 18 
no exceedances of benchmarks for biological effects. The Low Toxicity Threshold Exceedance 19 
Quotient for selenium concentrations in sturgeon for all years in the San Joaquin River at Antioch 20 
would increase slightly, from 0.94 for Existing Conditions to 1.0 for Alternative 5. Concentrations of 21 
selenium in sturgeon would exceed only the lower benchmark, indicating a low potential for effects. 22 
Overall, Alternative 5 would not be expected to substantially increase the frequency with which 23 
applicable benchmarks would be exceeded in the Delta (there being only a small exceedance relative 24 
to the low benchmark for sturgeon and no exceedance of the high benchmark) or substantially 25 
degrade the quality of water in the Delta, with regard to selenium. 26 

Assessment of effects of selenium in the SWP/CVP Export Service Areas is based on effects on 27 
selenium concentrations at the Banks and Jones pumping plants. Relative to Existing Conditions, 28 
Alternative 5 would cause no increase in the frequency with which applicable benchmarks would be 29 
exceeded and would slightly improve the quality of water in selenium concentrations at the Banks 30 
and Jones pumping plants. 31 

Based on the above, selenium concentrations that would occur in water under Alternative 5 would 32 
not cause additional exceedances of applicable state or federal numeric or narrative water quality 33 
objectives/criteria, or other relevant water quality effects thresholds identified for this assessment 34 
(Table 8-54), by frequency, magnitude, and geographic extent that would result in adverse effects to 35 
one or more beneficial uses within affected water bodies. In comparison to Existing Conditions and 36 
the No Action Alternative, water quality conditions under this alternative would not increase levels 37 
of selenium by frequency, magnitude, and geographic extent such that the affected environment 38 
would be expected to have measurably higher body burdens of selenium in aquatic organisms, 39 
thereby substantially increasing the health risks to wildlife (including fish) or humans consuming 40 
those organisms. Water quality conditions under this alternative with respect to selenium would not 41 
cause long-term degradation of water quality in the affected environment, and therefore would not 42 
result in use of available assimilative capacity such that exceedances of water quality 43 
objectives/criteria would be likely and would result in substantially increased risk for adverse 44 
effects to one or more beneficial uses. This alternative would not further degrade water quality by 45 
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measurable levels, on a long-term basis, for selenium and, thus, cause the 303(d)-listed impairment 1 
of beneficial use to be made discernibly worse. This impact is considered to be less than significant. 2 
No mitigation is required. 3 

Impact WQ-26: Effects on Selenium Concentrations Resulting from Implementation ofCM2–4 
CM21 5 

NEPA Effects: Effects of CM2–CM21 on selenium under Alternative 5 are the same as those 6 
discussed for Alternative 1A and are considered not to be adverse. 7 

CEQA Conclusion: CM2–CM21 proposed under Alternative 5 would be similar to those proposed 8 
under Alternative 1A. As such, effects on selenium resulting from the implementation of CM2–CM21 9 
would be similar to that previously discussed for Alternative 1A. This impact is considered to be less 10 
than significant. No mitigation is required. 11 

Impact WQ-32. Effects on Microcystis Bloom Formation Resulting from Facilities Operations 12 
and Maintenance (CM1) 13 

Effects of facilities and operations (CM1) on Microcystis abundance, and thus microcystins 14 
concentrations, in water bodies of the affected environment under Alternative 5 would be very 15 
similar (i.e., nearly the same) to those discussed for Alternative 1A.  This is because factors that 16 
affect Microcystis abundance in waters upstream of the Delta, in the Delta, and in the SWP/CVP 17 
Export Services Areas under Alternative 1A would similarly change under Alternative 5, relative to 18 
Existing Conditions and the No Action Alternative.  For the Delta in particular, there are differences 19 
in the direction and magnitude of water residence time changes during the Microcystis bloom period 20 
among the six Delta sub-regions under Alternative 5 compared to Alternative 1A, relative to Existing 21 
Conditions and No Action Alternative.  However, under Alternative 5, relative to Existing Conditions 22 
and No Action Alternative, water residence times during the Microcystis bloom period in various 23 
Delta sub-regions are expected to increase to a degree that could, similar to Alternative 1A, lead to 24 
an increase in the frequency, magnitude, and geographic extent of Microcystis blooms throughout 25 
the Delta.   26 

Similar to Alternative 1A, elevated ambient water temperatures relative to Existing Conditions 27 
would occur in the Delta under Alternative 5, which could lead to earlier occurrences of Microcystis 28 
blooms in the Delta, and increase the overall duration and magnitude of blooms.  However, the 29 
degradation of water quality from Microcystis blooms due to the expected increases in Delta water 30 
temperatures is driven entirely by climate change, not effects of CM1.  While Microcystis blooms 31 
have not occurred in the Export Service Areas, conditions in the Export Service Areas under 32 
Alternative 5 may become more conducive to Microcystis bloom formation, relative to Existing 33 
Conditions, because water temperatures will increase in the Export Service Areas due to the 34 
expected increase in ambient air temperatures resulting from climate change.  35 

NEPA Effects: Effects of water facilities and operations (CM1) on Microcystis in water bodies of the 36 
affected environment under Alternative 5 would be very similar to (i.e., nearly the same) to those 37 
discussed for Alternative 1A.  In summary, Alternative 5 operations and maintenance, relative to the 38 
No Action Alternative, would result in long-term increases in hydraulic residence time of various 39 
Delta sub-regions during the summer and fall Microcystis bloom period.  During this period, the 40 
increased residence time could result in a concurrent increase in the frequency, magnitude, and 41 
geographic extent of Microcystis blooms, and thus microcystin levels, in affected areas of the Delta.  42 
As a result, Alternative 5 operation and maintenance activities would cause further degradation to 43 
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water quality with respect to Microcystis in the Delta.  Under Alternative 5, relative to No Action 1 
Alternative, water exported to the SWP/CVP Export Service Area will be a mixture of Microcystis-2 
affected source water from the south Delta intakes and unaffected source water from the 3 
Sacramento River, diverted at the north Delta intakes.  It cannot be determined whether operations 4 
and maintenance under Alternative 5 will result in increased or decreased levels of Microcystis and 5 
microcystins in the mixture of source waters exported from Banks and Jones pumping plants.  6 
Mitigation Measure WQ-32a and WQ-32b are available to reduce the effects of degraded water 7 
quality in the Delta.  Although there is considerable uncertainty regarding this impact, the effects on 8 
Microcystis from implementing CM1 is determined to be adverse. 9 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 10 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 11 
purpose of making the CEQA impact determination for this constituent. For additional details on the 12 
effects assessment findings that support this CEQA impact determination, see the effects assessment 13 
discussion that immediately precedes this conclusion. 14 

Under Alternative 5, additional impacts from Microcystis in the reservoirs and watersheds upstream 15 
of the Delta are not expected, relative to Existing Conditions.  Operations and maintenance occurring 16 
under Alternative 5 is not expected to change nutrient levels in upstream reservoirs or 17 
hydrodynamic conditions in upstream rivers and streams such that conditions would be more 18 
conductive to Microcystis production. 19 

Relative to Existing Conditions, water temperatures and hydraulic residence times in the Delta are 20 
expected to increase under Alternative 5, resulting in an increase in the frequency, magnitude and 21 
geographic extent of Microcystis blooms in the Delta.  However, the degradation of water quality 22 
from Microcystis blooms due to the expected increases in Delta water temperatures is driven 23 
entirely by climate change, not effects of CM1.  Increases in Delta residence times are expected 24 
throughout the Delta during the summer and fall bloom period, due in small part to climate change 25 
and sea level rise, but due more proportionately to CM1 and the hydrodynamic impacts of 26 
restoration included in CM2 and CM4.   The precise change in local residence times and Microcystis 27 
production expected within any Delta sub-region is unknown because conditions will vary across 28 
the complex networks of intertwining channels, shallow back water areas, and submerged islands 29 
that compose the Delta.  Nonetheless, Delta residence times are, in general, expected to increase due 30 
to Alternative 5.  Consequently, it is possible that increases in the frequency, magnitude, and 31 
geographic extent of Microcystis blooms in the Delta will occur due to the operations and 32 
maintenance of Alternative 5 and the hydrodynamic impacts of restoration (CM2 and CM4). 33 

The assessment of effects of Microcystis on SWP/CVP Export Service Areas is based on the 34 
assessment of changes in Microcystis levels in export source waters, as well as the effects of 35 
temperature and residence time changes within the Export Service Areas on Microcystis production.  36 
Under Alternative 5, relative to Existing Conditions, the potential for Microcystis to occur in the 37 
Export Service Area is expected to increase due to increasing water temperature, but this impact is 38 
driven entirely by climate change and not Alternative 5.  Water exported from the Delta to the 39 
Export Service Area is expected to be a mixture of Microcystis-affected source water from the south 40 
Delta intakes and unaffected source water from the Sacramento River.  Because of this, it cannot be 41 
determined whether operations and maintenance under Alternative 5, relative to existing 42 
conditions, will result in increased or decreased levels of Microcystis and microcystins in the mixture 43 
of source waters exported from Banks and Jones pumping plants.   44 
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Based on the above, this alternative would not be expected to cause additional exceedance of 1 
applicable water quality objectives/criteria by frequency, magnitude, and geographic extent that 2 
would cause significant impacts on any beneficial uses of waters in the affected environment. 3 
Microcystis and microcystins are not 303(d) listed within the affected environment and thus any 4 
increases that could occur in some areas would not make any existing Microcystis impairment 5 
measurably worse because no such impairments currently exist. Because Microcystis and 6 
microcystins are not bioaccumulative, increases that could occur in some areas would not 7 
bioaccumulate to greater levels in aquatic organisms that would, in turn, pose substantial health 8 
risks to fish, wildlife, or humans.  However, because it is possible that increases in the frequency, 9 
magnitude, and geographic extent of Microcystis blooms in the Delta will occur due to the operations 10 
and maintenance of Alternative 5 and the hydrodynamic impacts of restoration (CM2 and CM4), 11 
long-term water quality degradation may occur and, thus, significant impacts on beneficial uses 12 
could occur. Although there is considerable uncertainty regarding this impact, the effects on 13 
Microcystis from implementing CM1 is determined to be significant. 14 

Implementation of Mitigation Measure WQ-32a and WQ-32b may reduce degradation of Delta water 15 
quality due to Microcystis.  However, because the effectiveness of these mitigation measures to 16 
result in feasible measures for reducing water quality effects is uncertain, this impact is considered 17 
to remain significant and unavoidable. 18 

Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 19 
Microcystis Blooms 20 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A. 21 

Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 22 
Water Residence Time 23 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A. 24 

Impact WQ-33.  Effects on Microcystis Bloom Formation Resulting from Other Conservation 25 
Measures (CM2–CM21) 26 

The effects of CM2–CM21 on Microcystis under Alternative 5 are the same as those discussed for 27 
Alternative 1A.  In summary, potential environmental effects related to CM2 and CM4 could result in 28 
an increase in the frequency, magnitude, and geographic extent of Microcystis blooms in the Delta, 29 
relative to Existing Conditions and the No Action Alternative, as a result of increased residence times 30 
for Delta waters from implementing CM2 and CM4 restoration areas.  Because the hydrodynamic 31 
effects associated with implementing CM2 and CM4 were incorporated into the modeling used to 32 
assess CM1, a detailed assessment of the effects of implementing CM2 and CM4 on Microcystis 33 
blooms in the Delta via their effects on Delta water residence time is provided under CM1 (above). 34 
The effects of CM2 and CM4 on Microcystis may be reduced by implementation of Mitigation 35 
Measures WQ-32A and WQ-32b.  The effectiveness of these mitigation measures to result in feasible 36 
measures for reducing water quality effects is uncertain.  Conservation Measures 3 (CM3) and CM5-37 
CM21 would not result in an increase in the frequency, magnitude, and geographic extent of 38 
Microcystis blooms in the Delta.   39 

NEPA Effects: Effects of CM2–CM21on Microcystis under Alternative 5 are the same as those 40 
discussed for Alternative 1A and are considered to be adverse. 41 
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CEQA Conclusion: Based on the above, this alternative would not be expected to cause additional 1 
exceedance of applicable water quality objectives/criteria by frequency, magnitude, and geographic 2 
extent that would cause significant impacts on any beneficial uses of waters in the affected 3 
environment. Microcystis and microcystins are not 303(d) listed within the affected environment 4 
and thus any increases that could occur in some areas would not make any existing Microcystis 5 
impairment measurably worse because no such impairments currently exist. Because Microcystis 6 
and microcystins are not bioaccumulative, increases that could occur in some areas would not 7 
bioaccumulate to greater levels in aquatic organisms that would, in turn, pose substantial health 8 
risks to fish, wildlife, or humans. Because restoration actions implemented under CM2 and CM4 will 9 
increase residence time throughout the Delta and create local areas of warmer water during the 10 
bloom season, it is possible that increases in the frequency, magnitude, and geographic extent of 11 
Microcystis blooms, and thus long-term water quality degradation and significant impacts on 12 
beneficial uses, could occur. Although there is considerable uncertainty regarding this impact, the 13 
effects on Microcystis from implementing CM2–CM21 are determined to be significant. 14 

Impact WQ-34: Effects on San Francisco Bay Water Quality Resulting from Facilities 15 
Operations and Maintenance (CM1) and Implementation of CM2–CM21 16 

The effects analysis presented in the preceding impacts (Impact WQ-1 through WQ-33) concluded 17 
that Alternative 5 would have a less than significant impact/no adverse effect on the following 18 
constituents in the Delta: 19 

 Boron 20 

 Dissolved Oxygen 21 

 Pathogens 22 

 Pesticides 23 

 Trace Metals 24 

 Turbidity and TSS 25 

Elevated concentrations of boron are of concern in drinking and agricultural water supplies.  26 
However, waters in the San Francisco Bay are not designated to support municipal water supply 27 
(MUN) and agricultural supply (AGR) beneficial uses. Changes in Delta dissolved oxygen, pathogens, 28 
pesticides, and turbidity and TSS are not anticipated to be of a frequency, magnitude and geographic 29 
extent that would adversely affect any beneficial uses or substantially degrade the quality of the 30 
Delta. Thus, changes in boron, dissolved oxygen, pathogens, pesticides, and turbidity and TSS in 31 
Delta outflow are not anticipated to be of a frequency, magnitude and geographic extent that would 32 
adversely affect any beneficial uses or substantially degrade the quality of the of San Francisco Bay. 33 

The effects of Alternative 5 on bromide, chloride, and DOC, in the Delta were determined to be 34 
significant/adverse. Increases in bromide, chloride, and DOC concentrations are of concern in 35 
drinking water supplies; however, as described previously, the San Francisco Bay does not have a 36 
designated MUN use. Thus, changes in bromide, chloride, and DOC in Delta outflow would not 37 
adversely effect any beneficial uses of San Francisco Bay.   38 

Elevated EC, as assessed for this alternative, is of concern for its effects on the agricultural beneficial 39 
use (AGR) and fish and wildlife beneficial uses. As discussed above, San Francisco Bay does not have 40 
an AGR beneficial use designation. Further, as discussed for the No Action Alternative, changes in 41 
Delta salinity would not contribute to measurable changes in Bay salinity, as the change in Delta 42 
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outflow, which would be the primary driver of salinity changes, would two to three orders of 1 
magnitude lower than (and thus minimal compared to) the Bay’s tidal flow.  2 

Also, as discussed for the No Action Alternative, adverse changes in Microcystis levels that could 3 
occur in the Delta would not cause adverse Microcystis blooms in San Francisco Bay, because 4 
Microcystis are intolerant of the Bay’s high salinity and, thus not have not been detected 5 
downstream of Suisun Bay. 6 

While effects of Alternative 5 on the nutrients ammonia, nitrate, and phosphorus were determined 7 
to be less than significant/not adverse, these constituents are addressed further below because the 8 
response of the seaward bays to changed nutrient concentrations/loading may differ from the 9 
response of the Delta. Selenium and mercury are discussed further, because they are 10 
bioaccumulative constituents where changes in load due to both changes in Delta concentrations 11 
and exports are of concern. 12 

Nutrients: Ammonia, Nitrate, and Phosphorus 13 

Total nitrogen loads in Delta outflow to Suisun and San Pablo Bays under Alternative 5 would be 14 
dominated almost entirely by nitrate, because planned upgrades to the SRWTP will result in >95% 15 
removal of ammonia in its effluent. Total nitrogen loads to Suisun and San Pablo Bays would 16 
decrease by 31%, relative to Existing Conditions, and increase by 2%, relative to the No Action 17 
Alternative (Appendix 8O, Table O-1).  The change in nitrogen loading to Suisun and San Pablo Bays 18 
under Alternative 5 would not adversely impact primary productivity in these embayments because 19 
light limitation and grazing current limit algal production in these embayments.  To the extent that 20 
algal growth increases in relation to a change in ammonia concentration, this would have net 21 
positive benefits, because current algal levels in these embayments are low.  Nutrient levels and 22 
ratios are not considered a direct driver of Microcystis and cyanobacteria levels in the North Bay.   23 

The phosphorus load exported from the Delta to Suisun and San Pablo Bays for Alternative 5 is 24 
estimated to increase by 3%, relative to Existing Conditions, and decrease by 2% relative to the No 25 
Action Alternative (Appendix 8O, Table O-1) ). The only postulated effect of changes in phosphorus 26 
loads to Suisun and San Pablo Bays is related to the influence of nutrient stoichiometry on primary 27 
productivity.  However, there is uncertainty regarding the impact of nutrient ratios on 28 
phytoplankton community composition and abundance. Any effect on phytoplankton community 29 
composition would likely be small compared to the effects of grazing from introduced clams and 30 
zooplankton in the estuary (Senn and Novick 2014; Kimmerer and Thompson 2014).  Therefore, the 31 
projected change in total nitrogen and phosphorus loading that would occur in Delta outflow to San 32 
Francisco Bay is not expected to result in degradation of water quality with regard to nutrients that 33 
would result in adverse effects to beneficial uses. 34 

Mercury 35 

The estimated long-term average mercury and methylmercury loads in Delta exports are shown in 36 
Appendix 8O, Table O-2. Loads of mercury and methylmercury from the Delta to San Francisco Bay 37 
are estimated to change relatively little due to changes in source water fractions and net Delta 38 
outflow that would occur under Alternative 5. Mercury load to the Bay, relative to Existing 39 
Conditions, is estimated to increase by 3 kg/yr (1%), relative to Existing Conditions, and be 40 
unchanged relative to the No Action Alternative. Methylmercury load is estimated to increase by 41 
0.06 kg/yr (2%), relative to Existing Conditions, and decrease by 0.03 kg/yr (1%) relative to the No 42 
Action Alternative. The estimated total mercury load to the Bay is 263 kg/yr, which would be less 43 



 Water Quality 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

8-335 
2015 

ICF 00139.14 

 

than the San Francisco Bay mercury TMDL WLA for the Delta of 330 kg/yr. The estimated changes in 1 
mercury and methylmercury loads would be within the overall uncertainty associated with the 2 
estimates of long-term average net Delta outflow and the long-term average mercury and 3 
methylmercury concentrations in Delta source waters. The estimated changes in mercury load 4 
under the alternative would also be substantially less than the considerable differences among 5 
estimates in the current mercury load to San Francisco Bay (SFBRWQCB 2006; David et al. 2009).  6 
Similar uncertainty is expected in the existing methylmercury load in net Delta exports, for which 7 
the best available current load estimate is based on approximately one year of monitoring data (Foe 8 
et al. 2008).   9 

Given that the estimated incremental increases of  mercury and methylmercury loading to San 10 
Francisco Bay would fall within the uncertainty of current mercury and methylmercury load 11 
estimates, the estimated changes in mercury and methylmerucy loads in Delta exports to San 12 
Francisco Bay due to Alternative 5 are not expected to result in adverse effects to beneficial uses or 13 
substantially degrade the water quality with regard to mercury, or make the existing CWA Section 14 
303(d) impairment measurably worse. 15 

Selenium 16 

Changes in source water fraction and net Delta outflow under Alternative 5, relative to Existing 17 
Conditions, are projected to cause the total selenium load to the North Bay to increase by 4%, 18 
relative to Existing Conditions, and increase by 1%, relative to the No Action Alternative (Appendix 19 
8O, Table O-3). Changes in long-term average selenium concentrations of the North Bay are assumed 20 
to be proportional to changes in North Bay selenium loads.  Under Alternative 5, the long-term 21 
average total selenium concentration of the North Bay is estimated to be 0.13µg/L and the dissolved 22 
selenium concentration is estimated to be 0.11 µg/L, which would be the same as Existing 23 
Conditions and the No Action Alternative (Appendix 8O, Table O-3). The dissolved selenium 24 
concentration would be below the target of 0.202 µg/L developed by Presser or Luoma (2013) to 25 
coincide with a white sturgeon whole-body fish tissue selenium concentration not greater than 8 26 
mg/kg in the North Bay.  The incremental increase in dissolved selenium concentrations in the 27 
North Bay, relative to Existing Conditions, would be negligible (0.00 µg/L) under this alternative.  28 
Thus, the estimated changes in selenium loads in Delta exports to San Francisco Bay due to 29 
Alternative 5 are not expected to result in adverse effects to beneficial uses or substantially degrade 30 
the water quality with regard to selenium, or make the existing CWA Section 303(d) impairment 31 
measurably worse. 32 

NEPA Effects:  Based on the discussion above, Alternative 5, relative to the No Action Alternative, 33 
would not cause further degradation to water quality with respect to boron, bromide, chloride, 34 
dissolved oxygen, DOC, EC, mercury, pathogens, pesticides, selenium, nutrients (ammonia, nitrate, 35 
phosphorus), trace metals, or turbidity and TSS in the San Francisco Bay.  Further, changes in these 36 
constituent concentrations in Delta outflow would not be expected to cause changes in Bay 37 
concentrations of frequency, magnitude, and geographic extent that would adversely affect any 38 
beneficial uses. In summary, based on the discussion above, effects on the San Francisco Bay from 39 
implementation of CM1–CM21 are considered to be not adverse. 40 

CEQA Conclusion:  Based on the above, Alternative 5 would not be expected to cause long-term 41 
degradation of water quality in San Francisco Bay resulting in sufficient use of available assimilative 42 
capacity such that occasionally exceeding water quality objectives/criteria would be likely and 43 
would result in substantially increased risk for adverse effects to one or more beneficial uses.  44 
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Further, based on the above, this alternative would not be expected to cause additional exceedance 1 
of applicable water quality objectives/criteria in the San Francisco Bay by frequency, magnitude, 2 
and geographic extent that would cause significant impacts on any beneficial uses of waters in the 3 
affected environment. Any changes in boron, bromide, chloride, and DOC in the San Francisco Bay 4 
would not adversely affect beneficial uses, because the uses most affected by changes in these 5 
parameters, MUN and AGR, are not beneficial uses of the Bay. Further, no substantial changes in 6 
dissolved oxygen, pathogens, pesticides, trace metals or turbidity or TSS are anticipated in the Delta, 7 
relative to Existing Conditions, therefore, no substantial changes these constituents levels in the Bay 8 
are anticipated. Changes in Delta salinity would not contribute to measurable changes in Bay 9 
salinity, as the change in Delta outflow would two to three orders of magnitude lower than (and thus 10 
minimal compared to) the Bay’s tidal flow. Adverse changes in Microcystis levels that could occur in 11 
the Delta would not cause adverse Microcystis blooms in the Bay, because Microcystis are intolerant 12 
of the Bay’s high salinity and, thus not have not been detected downstream of Suisun Bay. The 31% 13 
decrease in total nitrogen load and 3% increase in phosphorus load, relative to Existing Conditions, 14 
are expected to have minimal effect on water quality degradation, primary productivity, or 15 
phytoplankton community composition. The estimated increase in mercury load (3 kg/yr; 1%) and 16 
methylmercury load (0.06 kg/yr; 2%), relative to Existing Conditions, is within the level of 17 
uncertainty in the mass load estimate and not expected to contribute to water quality degradation, 18 
make the CWA section 303(d) mercury impairment measurably worse or cause 19 
mercury/methylmercury  to bioaccumulate to greater levels in aquatic organisms that would, in 20 
turn, pose substantial health risks to fish, wildlife, or humans. The estimated increase in selenium 21 
load would be 4%, but estimated total and dissolved selenium concentrations under this alternative 22 
would be the same as Existing Conditions, and less than the target associated with white sturgeon 23 
whole-body fish tissue levels for the North Bay. Thus, the small increase in selenium load is not 24 
expected to contribute to water quality degradation, or make the CWA section 303(d) selenium 25 
impairment measurably worse or cause selenium to bioaccumulate to greater levels in aquatic 26 
organisms that would, in turn, pose substantial health risks to fish, wildlife, or humans. This impact 27 
is considered to be less than significant. 28 

8.3.3.11 Alternative 6A—Isolated Conveyance with Pipeline/Tunnel and 29 

Intakes 1–5 (15,000 cfs; Operational Scenario D) 30 

Impact WQ-5: Effects on Bromide Concentrations Resulting from Facilities Operations and 31 
Maintenance (CM1) 32 

Delta 33 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 34 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 35 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 36 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 37 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 38 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 39 
information. 40 

Using the mass-balance modeling approach for bromide (see Section 8.3.1.3), relative to Existing 41 
Conditions, Alternative 6A would result in increases in long-term average bromide concentrations at 42 
Staten Island and Barker Slough, while long-term average concentrations would decrease at the 43 
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other assessment locations (Appendix 8E, Bromide, Table 14). At Barker Slough, predicted long-term 1 
average bromide concentrations would increase from 51 µg/L to 61 µg/L (19% relative increase) 2 
for the modeled 16-year hydrologic period and would increase from 54 µg/L to 92 µg/L (73% 3 
relative increase) for the modeled drought period. At Barker Slough, the predicted 50 µg/L 4 
exceedance frequency would decrease from 49% under Existing Conditions to 38% under 5 
Alternative 6A, but would increase from 55% to 63% during the drought period. At Barker Slough, 6 
the predicted 100 µg/L exceedance frequency would increase from 0% under Existing Conditions to 7 
17% under Alternative 6A, and would increase from 0% to 37% during the drought period. At 8 
Staten Island, predicted long-term average bromide concentrations would increase from 50 µg/L to 9 
70 µg/L (41% relative increase) for the modeled 16-year hydrologic period and would increase 10 
from 51 µg/L to 70 µg/L (37% relative increase) for the modeled drought period. At Staten Island, 11 
increases in average bromide concentrations would correspond to an increased frequency of 50 µg/l 12 
threshold exceedance, from 47% under Existing Conditions to 85% under Alternative 6A (52% to 13 
88% for the modeled drought period), and an increase from 1% to 10% (0% to 5% for the modeled 14 
drought period) for the 100 µg/L threshold. Changes in exceedance frequency of the 50 µg/L and 15 
100 µg/L concentration thresholds at other assessment locations would be less considerable. This 16 
comparison to Existing Conditions reflects changes in bromide due to both Alternative 6A 17 
operations (including north Delta intake capacity of 15,000 cfs and numerous other operational 18 
components of Scenario D) and climate change/sea level rise. 19 

Due to the relatively small differences between modeled Existing Conditions and No Action 20 
baselines, changes in long-term average bromide concentrations and changes in exceedance 21 
frequencies relative to the No Action Alternative are generally of similar magnitude to those 22 
previously described for the existing condition comparison (Appendix 8E, Bromide, Table 14). 23 
Modeled long-term average bromide concentration increases at Barker Slough are predicted to 24 
increase by 22% (72% for the modeled drought period) relative to the No Action Alternative. 25 
Modeled long-term average bromide concentration increases at Staten Island are predicted to 26 
increase by 45% (41% for the modeled drought period) relative to the No Action Alternative. 27 
However, unlike the Existing Conditions comparison, long-term average bromide concentrations at 28 
Buckley Cove would increase relative to the No Action Alternative, although the increases would be 29 
relatively small (≤4%). Unlike the comparison to Existing Conditions, this comparison to the No 30 
Action Alternative reflects changes in bromide due only to Alternative 6Aoperations. 31 

At Barker Slough, modeled long-term average bromide concentrations for the two baseline 32 
conditions are very similar (Appendix 8E, Bromide, Table 14). Such similarity demonstrates that the 33 
modeled Alternative 6A change in bromide is almost entirely due to Alternative 6A operations, and 34 
not climate change/sea level rise. Therefore, operations are the primary driver of effects on bromide 35 
at Barker Slough, regardless whether Alternative 6A is compared to Existing Conditions, or 36 
compared to the No Action Alternative. 37 

Results of the modeling approach which used relationships between EC and chloride and between 38 
chloride and bromide (see Section 8.3.1.3) differed somewhat from what is presented above for the 39 
mass-balance approach (see Appendix 8E, Bromide, Table 15).For most locations, the frequency of 40 
exceedance of the 50 µg/L and 100 µg/L were similar. The greatest difference between the methods 41 
was predicted for Barker Slough. The increases in frequency of exceedance of the 100 µg/L 42 
threshold, relative to Existing Conditions and the No Action Alternative, were not as great using this 43 
alternative EC to chloride and chloride to bromide relationship modeling approach as compared to 44 
that presented above from the mass-balance modeling approach. However, there were still 45 
substantial increases, resulting in 6% exceedance over the modeled period under Alternative 6A, as 46 
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compared to 1% under Existing Conditions and 2% under the No Action Alternative. For the drought 1 
period, exceedance frequency increased from 0% under Existing Conditions and the No Action 2 
Alternative, to 17% under Alternative 6A.Because the mass-balance approach predicts a greater 3 
level of impact at Barker Slough, determination of impacts was based on the mass-balance results. 4 

The increase in long-term average bromide concentrations predicted at Barker Slough, principally 5 
the relative increase in 100 µg/L exceedance frequency, would result in a substantial change in 6 
source water quality for existing drinking water treatment plants drawing water from the North Bay 7 
Aqueduct. As discussed for Alternative 1A, drinking water treatment plants obtaining water via the 8 
North Bay Aqueduct utilize a variety of conventional and enhanced treatment technologies in order 9 
to achieve DBP drinking water criteria. While the implications of such a modeled change in bromide 10 
at Barker Slough are difficult to predict, the substantial modeled increases could lead to adverse 11 
changes in the formation of disinfection byproducts such that considerable treatment plant 12 
upgrades may be necessary in order to achieve equivalent levels of health protection. Increases at 13 
Staten Island are also considerable, although there are no existing or foreseeable municipal intakes 14 
in the immediate vicinity. Because many of the other modeled locations already frequently exceed 15 
the 100 µg/L threshold under Existing Conditions and the No Action Alternative, these locations 16 
likely already require treatment plant technologies to achieve equivalent levels of health protection, 17 
and thus no additional treatment technologies would be triggered by the small increases in the 18 
frequency of exceeding the 100 µg/L threshold. Hence, no further impact on the drinking water 19 
beneficial use would be expected at these locations. 20 

The seasonal intakes at Mallard Slough and City of Antioch are infrequently used due to water 21 
quality constraints related to sea water intrusion. On a long-term average basis, bromide at these 22 
locations is in excess of 3,000 µg/L, but during seasonal periods of high Delta outflow can be <300 23 
µg/L. Based on modeling using the mass-balance approach, use of the seasonal intakes at Mallard 24 
Slough and City of Antioch under Alternative 6A would experience a period average increase in 25 
bromide during the months when these intakes would most likely be utilized. For those wet and 26 
above normal water year types where mass balance modeling would predict water quality typically 27 
suitable for diversion, predicted long-term average bromide would increase from 103 µg/L to 162 28 
µg/L (58% increase) at City of Antioch and would increase from 150 µg/L to 199 µg/L (33% 29 
increase) at Mallard Slough relative to Existing Conditions(Appendix 8E, Bromide, Table 23). 30 
Increases would be similar for the No Action Alternative comparison. Modeling results using the EC 31 
to chloride and chloride to bromide relationships show increases during these months, but the 32 
relative magnitude of the increases is much lower (Appendix 8E, Bromide, Table 24).Regardless of 33 
the differences in the data between the two modeling approaches, the decisions surrounding the use 34 
of these seasonal intakes is largely driven by acceptable water quality, and thus have historically 35 
been opportunistic. Opportunity to use these intakes would remain, and the predicted increases in 36 
bromide concentrations at the City of Antioch and Mallard Slough intake would not be expected to 37 
adversely affect MUN beneficial uses, or any other beneficial use, at these locations. 38 

Based on modeling using the mass-balance approach, relative to existing and No Action Alternative 39 
conditions, Alternative 6A would lead to predicted improvements in long-term average bromide 40 
concentrations at Franks Tract, Rock Slough, and Contra Costa PP No. 1, in addition to Banks and 41 
Jones (discussed below). At these locations, long-term average bromide concentrations would be 42 
predicted to decrease by as much as 41–61%, depending on baseline comparison. Modeling results 43 
using the EC to chloride and chloride to bromide relationships generally do not show similar 44 
decreases for Rock Slough and Contra Costa PP No. 1, but rather, predict small increases. Based on 45 



 Water Quality 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

8-339 
2015 

ICF 00139.14 

 

the small magnitude of increases predicted, these increases would not adversely affect beneficial 1 
uses at those locations. 2 

Important to the results presented above is the assumed habitat restoration footprint on both the 3 
temporal and spatial scales incorporated into the modeling.  Modeling sensitivity analyses have 4 
indicated that habitat restoration (which are reflected in the modeling—see Section 8.3.1.3), not 5 
operations covered under CM1, are the driving factor in the modeled bromide increases.  The timing, 6 
location, and specific design of habitat restoration will have effects on Delta hydrodynamics, and any 7 
deviations from modeled habitat restoration and implementation schedule will lead to different 8 
outcomes. Although habitat restoration near Barker Slough is an important factor contributing to 9 
modeled bromide concentrations at the North Bay Aqueduct, BDCP habitat restoration elsewhere in 10 
the Delta can also have large effects. Because of these uncertainties, and the possibility of adaptive 11 
management changes to BDCP restoration activities, including location, magnitude, and timing of 12 
restoration, the estimates are not predictive of the bromide levels that would actually occur in 13 
Barker Slough or elsewhere in the Delta. 14 

Impact WQ-7: Effects on Chloride Concentrations Resulting from Facilities Operations and 15 
Maintenance (CM1) 16 

Delta 17 

Municipal Beneficial Uses 18 

Estimates of chloride concentrations generated using EC-chloride relationships and DSM2 EC output 19 
(see Section 8.3.1.3) were used to evaluate the 150 mg/L Bay-Delta WQCP objective for municipal 20 
and industrial beneficial uses on a basis of the percent of years the chloride objective is exceeded for 21 
the modeled 16-year period. The objective is exceeded if chloride concentrations exceed 150 mg/L 22 
for a specified number of days in a given water year at both the Antioch and Contra Costa Pumping 23 
Plant #1 locations. For Alternative 6A, the modeled frequency of objective exceedance would remain 24 
unchanged at 7% of years under Existing Conditions and Alternative 6A (Appendix 8G, Chloride, 25 
Table Cl-64). The modeled frequency of objective exceedance would increase from 0% of years 26 
under the No Action Alternative to 7% under Alternative 6A.  However, the increase was due to a 27 
single year, 1977, which fell just short of the required number of days (i.e., was within 9 days 28 
minimum number of required days < 150 mg/L).  Given the uncertainty in the chloride modeling 29 
approach, it is likely that real time operations of the SWP and CVP could achieve compliance with 30 
this objective (see Section 8.3.1.1 for a discussion of chloride compliance modeling uncertainties and 31 
a description of real time operations of the SWP and CVP).   32 

Similarly, estimates of chloride concentrations generated using EC-chloride relationships and DSM2 33 
EC output (see Section 8.3.1.3) were also used to evaluate the 250 mg/L Bay-Delta WQCP objective 34 
for chloride at Contra Costa Pumping Plant #1 where daily average objectives apply. The basis for 35 
the evaluation was the predicted number of days the objective was exceeded for the modeled 16-36 
year period. For Alternative 6A, the modeled frequency of objective exceedance would be 37 
eliminated, from 6% of modeled days under Existing Conditions and 5% under the No Action 38 
Alternative to 0% of modeled days under Alternative 6A (Appendix 8G, Chloride, Table Cl-63). 39 

Given the limitations inherent to estimating future chloride concentrations (see Section 8.3.1.3), 40 
estimation of chloride concentrations through both a mass balance approach and an EC-chloride 41 
relationship approach was used to evaluate the 250 mg/L Bay-Delta WQCP objectives in terms of 42 
both frequency of exceedance and use of assimilative capacity. When utilizing the mass balance 43 
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approach to model monthly average chloride concentrations for the 16-year period, the predicted 1 
frequency of exceeding the 250 mg/L objective would be eliminated at the Contra Costa Canal at 2 
Pumping Plant #1 (24% for Existing Conditions to 0% for Alternative 6A), thus indicating complete 3 
compliance with this objective would be achieved (Appendix 8G, Chloride, Table Cl-39 and Figure Cl-4 
9). The frequency of exceedances at the San Joaquin River at Antioch also would decrease compared 5 
to all of the alternative scenarios (i.e., 9% from 66% for Existing Conditions to 57%) with no 6 
substantial change predicted for Mallard Island (i.e., maximum increase of 1%) (Appendix 8G, Table 7 
Cl-39).However, available assimilative capacity would be reduced relative to Existing Conditions in 8 
April (i.e., up to 21%) (Appendix 8G, Table Cl-41) reflecting substantial degradation during a month 9 
when average concentrations would be near, or exceed, the objective. 10 

In comparison, when utilizing the chloride-EC relationship to model monthly average chloride 11 
concentrations for the 16-year period, trends in frequency of exceedance generally agreed, but use 12 
of assimilative capacity were predicted to be larger at some locations (Appendix 8G, Chloride, Table 13 
Cl-40 and Table Cl-42). Specifically, while the model predicted exceedance frequency would 14 
decrease at the Contra Costa Canal at Pumping Plant #1 and Rock Slough locations, use of 15 
assimilative capacity would increase substantially for the months of February through June. (i.e., 16 
maximum of 81% in March for the modeled drought period). Due to such seasonal long-term 17 
average water quality degradation at these locations, the potential exists for substantial adverse 18 
effects on the municipal and industrial beneficial uses through reduced opportunity for diversion of 19 
water with acceptable chloride levels.  20 

303(d) Listed Water Bodies 21 

With respect to the 303(d) listing for chloride in Tom Paine Slough, the monthly average chloride 22 
concentrations for the 16-year period modeled at Old River at Tracy Road would generally be 23 
similar compared to Existing Conditions, and thus, would not be further degraded on a long-term 24 
basis (Appendix 8G, Figure Cl-10). With respect to Suisun Marsh, the monthly average chloride 25 
concentrations for the 16-year period modeled would generally increase compared to Existing 26 
Conditions and No Action Alternative in some months during October through May at the 27 
Sacramento River at Collinsville (Appendix 8G, Figure Cl-11), Mallard Island (Appendix 8G, Figure 28 
Cl-9), and increase substantially at Montezuma Slough at Beldon’s Landing (i.e., over a doubling of 29 
concentration in December through February) (Appendix 8G, Figure Cl-12), However, modeling of 30 
Alternative 6A assumed no operation of the Montezuma Slough Salinity Control Gates, but the 31 
project description assumes continued operation of the Salinity Control Gates, consistent with 32 
assumptions included in the No Action Alternative.  A sensitivity analysis modeling run conducted 33 
for Alternative 4 with the gates operational consistent with the No Action Alternative resulted in 34 
substantially lower EC levels than indicated in the original Alternative 4 modeling results for Suisun 35 
Marsh, but EC levels were still somewhat higher than EC levels under Existing Conditions for several 36 
locations and months.  Although chloride was not specifically modeled in these sensitivity analyses, 37 
it is expected that chloride concentrations would be nearly proportional to EC levels in Suisun 38 
Marsh.  Another modeling run with the gates operational and restoration areas removed resulted in 39 
EC levels nearly equivalent to Existing Conditions, indicating that design and siting of restoration 40 
areas has notable bearing on EC levels at different locations within Suisun Marsh (see Appendix 8H 41 
Attachment 1 for more information on these sensitivity analyses).  These analyses also indicate that 42 
increases in salinity are related primarily to the hydrodynamic effects of CM4, not operational 43 
components of CM1. Based on the sensitivity analyses, optimizing the design and siting of 44 
restoration areas may limit the magnitude of long-term chloride increases in the Marsh.  However, 45 
the chloride concentration increases at certain locations could be substantial, depending on siting 46 
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and design of restoration areas.  Thus, these increased chloride levels in Suisun Marsh are 1 
considered to contribute to additional, measureable long-term degradation that potentially would 2 
adversely affect the necessary actions to reduce chloride loading for any TMDL that is developed. 3 

NEPA Effects: In summary, relative to the No Action Alternative conditions, Alternative 6A would 4 
result in substantial seasonal use of assimilative capacity at Contra Costa Pumping Plant #1, Antioch, 5 
and Rock Slough, and could result in increased concentrations with respect to the 303(d) 6 
impairment in Suisun Marsh. The predicted chloride increases constitute an adverse effect on water 7 
quality(see Mitigation Measure WQ-7 below; implementation of this measure along with a separate, 8 
non-environmental commitment relating to the potential increased chloride treatment costs would 9 
reduce these effects).Additionally, the predicted changes relative to the No Action Alternative 10 
conditions indicate that in addition to the effects of climate change/sea level rise, implementation of 11 
CM1 and CM4 under Alternative 6A would contribute substantially to the adverse water quality 12 
effects. 13 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 14 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 15 
purpose of making the CEQA impact determination for this constituent. For additional details on the 16 
effects assessment findings that support this CEQA impact determination, see the effects assessment 17 
discussion that immediately precedes this conclusion. 18 

Chloride is not a constituent of concern in the Sacramento River watershed upstream of the Delta, 19 
thus river flow rate and reservoir storage reductions that would occur under the Alternative 6A, 20 
relative to Existing Conditions, would not be expected to result in a substantial adverse change in 21 
chloride levels. Additionally, relative to Existing Conditions, the Alternative 6A would not result in 22 
reductions in river flow rates (i.e., less dilution) or increased chloride loading such that there would 23 
be any substantial increase in chloride concentrations upstream of the Delta in the San Joaquin River 24 
watershed. 25 

Relative to Existing Conditions, Alternative 6A operations would result in substantially reduced 26 
chloride concentrations in the Delta such that exceedances of the 250 mg/L Bay-Delta WQCP 27 
objective at the San Joaquin River at Antioch and Mallard Slough would be reduced. Nevertheless, 28 
due to the substantial seasonal use of assimilative capacity at Contra Costa Pumping Plant #1 and 29 
Rock Slough, the potential exists for adverse effects on the municipal and industrial beneficial uses 30 
at these locations(see Mitigation Measure WQ-7 below; implementation of this measure along with a 31 
separate, non-environmental commitment relating to the potential increased chloride treatment 32 
costs would reduce these effects). Moreover, the modeled increased chloride concentrations and 33 
degradation in the western Delta could still occur and further contribute, at measurable levels , to 34 
the existing 303(d) listed impairment due to chloride in Suisun Marsh for the protection of fish and 35 
wildlife. Based on these findings, this impact is determined to be significant due to increased 36 
degradation relative to the 250 mg/L objective in the western Delta as well as potential increased 37 
degradation relative to the 303(d) listing in Suisun Marsh. 38 

Chloride concentrations would be reduced in water exported from the Delta to the CVP/SWP Export 39 
Service Areas, thus reflecting a potential improvement to chloride loading in the lower San Joaquin 40 
River. 41 

Chloride is not a bioaccumulative constituent, thus any increased concentrations under Alternative 42 
6A would not result in substantial chloride bioaccumulation impacts on aquatic life or humans. 43 
Alternative 6A maintenance would not result in any substantial changes in chloride concentration 44 
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upstream of the Delta or in the SWP/CVP Export Service Areas. However, based on these findings, 1 
this impact is determined to be significant due to increased chloride concentrations and degradation 2 
in Suisun Marsh and its effects on fish and wildlife beneficial uses. 3 

While mitigation measures to reduce these water quality effects in affected water bodies to less than 4 
significant levels are not available, implementation of Mitigation Measure WQ-7 is recommended to 5 
attempt to reduce the effect that increased chloride concentrations may have on Delta beneficial 6 
uses. However, because the effectiveness of this mitigation measure to result in feasible measures 7 
for reducing water quality effects is uncertain, this impact is considered to remain significant and 8 
unavoidable. Please see Mitigation Measure WQ-7 under Impact WQ-7 in the discussion of 9 
Alternative 1A. 10 

In addition to and to supplement Mitigation Measure WQ-7, the BDCP proponents have incorporated 11 
into the BDCP, as set forth in EIR/EIS Appendix 3B, Environmental Commitments, a separate, non-12 
environmental commitment to address the potential increased water treatment costs that could 13 
result from chloride concentration effects on municipal, industrial and agricultural water purveyor 14 
operations. Potential options for making use of this financial commitment include funding or 15 
providing other assistance towards acquiring alternative water supplies or towards modifying 16 
existing operations when chloride concentrations at a particular location reduce opportunities to 17 
operate existing water supply diversion facilities. Please refer to Appendix 3B, Environmental 18 
Commitments, for the full list of potential actions that could be taken pursuant to this commitment in 19 
order to reduce the water quality treatment costs associated with water quality effects relating to 20 
chloride, electrical conductivity, and bromide. 21 

Impact WQ-9: Effects on Dissolved Oxygen Resulting from Facilities Operations and 22 
Maintenance (CM1) 23 

NEPA Effects: Effects of CM1 on dissolved oxygen under Alternative 6A are the same as those 24 
discussed for Alternative 1A and are considered to not be adverse. 25 

CEQA Conclusion: Effects of CM1 on DO under Alternative 6Awould be similar to those discussed for 26 
Alternative 1A, and are summarized here, then compared to the CEQA thresholds of significance 27 
(defined in Section 8.3.2) for the purpose of making the CEQA impact determination for this 28 
constituent. For additional details on the effects assessment findings that support this CEQA impact 29 
determination, see the effects assessment discussion under the Alternative 1A. 30 

Reservoir storage reductions that would occur under Alternative 6A, relative to Existing Conditions, 31 
would not be expected to result in a substantial adverse change in DO levels in the reservoirs, 32 
because oxygen sources (surface water aeration, aerated inflows, vertical mixing) would remain.  33 
Similarly, river flow rate reductions that would occur would not be expected to result in a 34 
substantial adverse change in DO levels in the rivers upstream of the Delta, given that mean monthly 35 
flows would remain within the ranges historically seen under Existing Conditions and the affected 36 
river are large and turbulent. Any reduced DO saturation level that may be caused by increased 37 
water temperature would not be expected to cause DO levels to be outside of the range seen 38 
historically. Finally, amounts of oxygen demanding substances and salinity would not be expected to 39 
change sufficiently to affect DO levels. 40 

It is expected there would be no substantial change in Delta DO levels in response to a shift in the 41 
Delta source water percentages under this alternative or substantial degradation of these water 42 
bodies, with regard to DO. DO levels would be affected by nutrient loading, which the state has 43 
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begun to aggressively regulate the discharges of, and this loading would not be expected to lower DO 1 
levels relative to Existing Conditions based on historical DO levels. Further, the anticipated changes 2 
in salinity would have relatively minor effects on DO levels, and tidal exchange, which contribute to 3 
the reaeration of Delta waters would not be expected to change substantially. 4 

There is not expected to be substantial, if even measurable, changes in DO levels in the SWP/CVP 5 
Export Service Areas waters under Alternative 6A, relative to Existing Conditions, because the 6 
biochemical oxygen demand of the exported water would not be expected to substantially differ 7 
from that under Existing Conditions (due to ever increasing water quality regulations), canal 8 
turbulence and exposure of the water to the atmosphere and the algal communities that exist within 9 
the canals would establish an equilibrium for DO levels within the canals. The same would occur in 10 
downstream reservoirs. 11 

Therefore, this alternative is not expected to cause additional exceedance of applicable water quality 12 
objectives by frequency, magnitude, and geographic extent that would result in significant impacts 13 
on any beneficial uses within affected water bodies. Because no substantial changes in DO levels are 14 
expected, long-term water quality degradation would not be expected to occur, and, thus, beneficial 15 
uses would not be adversely affected. Various Delta waterways are 303(d)-listed for low DO, but 16 
because no substantial decreases in DO levels would be expected, greater degradation and DO-17 
related impairment of these areas would not be expected. This impact would be less than significant. 18 
No mitigation is required. 19 

Impact WQ-11: Effects on Electrical Conductivity Concentrations Resulting from Facilities 20 
Operations and Maintenance (CM1) 21 

Delta 22 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 23 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 24 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 25 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 26 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 27 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 28 
information. 29 

Relative to Existing Conditions, Alternative 6A would result in an increase in the number of days the 30 
Bay-Delta WQCP EC objectives for fish and wildlife protection (which apply during April and May in 31 
all but critical water year types) would be exceeded in the San Joaquin River at Jersey Point and 32 
Prisoners Point (Appendix 8H, Electrical Conductivity, Table EC-6), and an increase in exceedance of 33 
the agricultural EC objective for the Sacramento River at Emmaton.  34 

The percent of days the fish and wildlife EC objective would be exceeded at Jersey Point for the 35 
entire period modeled (1976–1991) would increase from 0% under Existing Conditions to 3% 36 
under Alternative 6A, and the percent of days out of compliance with the EC objective would 37 
increase from 0% under Existing Conditions to 5% under Alternative 6A. The percent of days the EC 38 
objective would be exceeded at Prisoners Point for the entire period modeled would increase from 39 
6% under Existing Conditions to 40% under Alternative 6A, and the percent of days out of 40 
compliance with the EC objective would increase from 10% under Existing Conditions to 40% under 41 
Alternative 6A. Sensitivity analyses conducted for Alternative 4 scenario H3 indicated that removing 42 
all tidal restoration areas would reduce the number of exceedances, but there would still be 43 
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substantially more exceedances than under Existing Conditions or the No Action Alternative.  1 
Results of the sensitivity analyses indicate that the exceedances are partially a function of the 2 
operations of the alternative itself, perhaps due to Head of Old River Barrier assumptions and south 3 
Delta export differences (see Appendix 8H Attachment 1 for more discussion of these sensitivity 4 
analyses).  Due to similarities in the nature of the exceedances between alternatives, the findings 5 
from these analyses can be extended to this alternative as well.  Appendix 8H Attachment 2 contains 6 
a more detailed assessment of the likelihood of these exceedances impacting aquatic life beneficial 7 
uses.  Specifically, Appendix 8H Attachment 2 discusses whether these exceedances might have 8 
indirect effects on striped bass spawning in the Delta, and concludes that the high level of 9 
uncertainty precludes making a definitive determination.   10 

At Emmaton, the percent of days the EC objective would be exceeded would increase from 6% under 11 
Existing Conditions to 32% under Alternative 6A, and the percent of days out of compliance would 12 
increase from 11% under Existing Conditions to 44% under Alternative 6A.  13 

Average EC levels at the western and southern Delta compliance locations and San Joaquin River at 14 
San Andreas Landing (an interior Delta location) would decrease from 2–56% for the entire period 15 
modeled and 3–52% during the drought period modeled (1987–1991) (Appendix 8H, Electrical 16 
Conductivity, Table EC-17). In the S. Fork Mokelumne River at Terminous, average EC would 17 
increase 7% for the entire period modeled and 6% during the drought period modeled. Average EC 18 
in the S. Fork Mokelumne River at Terminous (an interior Delta location) would increase during all 19 
months (Appendix 8H, Table EC-17). The western Delta is Clean Water Act section 303(d) listed as 20 
impaired due to elevated EC and there would be an increased exceedance of the EC objective at 21 
Emmaton. Thus, relative to Existing Conditions, Alternative 6A could contribute to additional 22 
impairment of section 303(d) listed waters. The comparison to Existing Conditions reflects changes 23 
in EC due to both Alternative 6A operations (including north Delta intake capacity of 15,000 cfs and 24 
numerous other operational components of Scenario D) and climate change/sea level rise. 25 

Relative to the No Action Alternative, the change in percent compliance with Bay-Delta WQCP EC 26 
objectives under Alternative 6A would be similar to that described above relative to Existing 27 
Conditions for the Sacramento River at Emmaton, and the San Joaquin River at Jersey Point and 28 
Prisoners Point. In addition, there would also be a slight increase (<1%) in the percent of days the 29 
EC objective would be exceeded in Old River at Tracy Bridge for the entire period modeled. For the 30 
entire period modeled, average EC levels would increase at: S. Fork Mokelumne River at Terminous; 31 
San Joaquin River at Brandt Bridge and Prisoners Point; and Old River at Tracy Bridge. The greatest 32 
average EC increase would occur in the S. Fork Mokelumne River at Terminous (8%); the average EC 33 
increase at the other locations would be <1–3% (Appendix 8H, Electrical Conductivity, Table EC-17). 34 
During the drought period modeled, average EC would increase at the same locations, except San 35 
Joaquin River at Prisoners Point. The greatest average EC increase during the drought period 36 
modeled would occur in the S. Fork Mokelumne River at Terminous (7%); the increase at the other 37 
locations would be 1–2% (Appendix 8H, Table EC-17). Given that the western Delta is Clean Water 38 
Act section 303(d) listed as impaired due to elevated EC, the increase in the incidence of exceedance 39 
of EC objectives at Emmaton, relative to the No Action Alternative, has the potential to contribute to 40 
additional impairment and potentially adversely affect beneficial uses. The comparison to the No 41 
Action Alternative reflects changes in EC due only to Alternative 6A operations (including north 42 
Delta intake capacity of 15,000 cfs and numerous other operational components of Scenario D). 43 

For Suisun Marsh, October–May is the period when Bay-Delta WQCP EC objectives for protection of 44 
fish and wildlife apply. Long-term average EC would increase under Alternative 6A, relative to 45 
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Existing Conditions, during the months of April and May by 0.2–0.4 mS/cm in the Sacramento River 1 
at Collinsville (Appendix 8H, Electrical Conductivity, Table EC-21). Long-term average EC would 2 
decrease relative to Existing Conditions in Montezuma Slough at National Steel during October–May 3 
(Appendix 8H, Table EC-22). The most substantial increase would occur near Beldon Landing, with 4 
long-term average EC levels increasing by 0.8–2.2 mS/cm, depending on the month, nearly doubling 5 
during some months the long-term average EC relative to Existing Conditions (Appendix 8H, Table 6 
EC-23). Sunrise Duck Club and Volanti Slough also would have long-term average EC increases 7 
during February–May of 0.4–1.7 mS/cm (Appendix 8H, Tables EC-24 and EC-25). Modeling of this 8 
alternative assumed no operation of the Montezuma Slough Salinity Control Gates, but the project 9 
description assumes continued operation of the Salinity Control Gates, consistent with assumptions 10 
included in the No Action Alternative.  A sensitivity analysis modeling run conducted for Alternative 11 
4 scenario H3 with the gates operational consistent with the No Action Alternative resulted in 12 
substantially lower EC levels than indicated in the original Alternative 4 modeling results, but EC 13 
levels were still somewhat higher than EC levels under Existing Conditions and the No Action 14 
Alternative for several locations and months.  Another modeling run with the gates operational and 15 
restoration areas removed resulted in EC levels nearly equivalent to Existing Conditions and the No 16 
Action Alternative, indicating that design and siting of restoration areas has notable bearing on EC 17 
levels at different locations within Suisun Marsh (see Appendix 8H Attachment 1 for more 18 
information on these sensitivity analyses).  These analyses also indicate that increases are related 19 
primarily to the hydrodynamic effects of CM4, not operational components of CM1. Based on the 20 
sensitivity analyses, optimizing the design and siting of restoration areas may limit the magnitude of 21 
long-term EC increases to be on the order of  1 mS/cm or less. Due to similarities in the nature of the 22 
EC increases between alternatives, the findings from these analyses can be extended to this 23 
alternative as well. 24 

The degree to which the long-term average EC increases in Suisun Marsh would cause exceedance of 25 
Bay-Delta WQCP objectives is unknown, because these objectives are expressed as a monthly 26 
average of daily high tide EC, which does not have to be met if it can be demonstrated “equivalent or 27 
better protection will be provided at the location” (State Water Resources Control Board 2006:14). 28 
The long-term average EC increase may, or may not, contribute to adverse effects on beneficial uses, 29 
depending on how and when wetlands are flooded, soil leaching cycles, and how agricultural use of 30 
water is managed, and future actions taken with respect to the marsh. However, the EC increases at 31 
certain locations could be substantial, depending on siting and design of restoration areas, and it is 32 
uncertain the degree to which current management plans for the Suisun Marsh would be able to 33 
address these substantially higher EC levels and protect beneficial uses. Thus, these increased EC 34 
levels in Suisun Marsh are considered to have a potentially adverse effect on marsh beneficial uses. 35 
Long-term average EC increases in Suisun Marsh under Alternative 6A relative to the No Action 36 
Alternative would be similar to the increases relative to Existing Conditions. Suisun Marsh also is 37 
section 303(d) listed as impaired due to elevated EC, and the potential increases in long-term 38 
average EC concentrations could contribute to additional impairment. 39 

NEPA Effects: In summary, the increased frequency of exceedance of EC objectives in the western 40 
Delta under Alternative 6A, relative to the No Action Alternative, would contribute to adverse effects 41 
on the agricultural beneficial uses. In addition. the increased frequency of exceedance of the San 42 
Joaquin River at Prisoners Point and Jersey Point EC objectives and long-term and drought period 43 
average EC at Prisoners Point could contribute to adverse effects on fish and wildlife beneficial uses 44 
(specifically, indirect adverse effects on striped bass spawning), though there is a high degree of 45 
uncertainty associated with this impact. The western and southern Delta are CWA section 303(d) 46 
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listed as impaired due to elevated EC, and the increase in incidence of exceedance of EC objectives in 1 
the western portion of the Delta have the potential to contribute to additional beneficial use 2 
impairment. The increases in long-term average EC levels that could occur in Suisun Marsh would 3 
further degrade existing EC levels and could contribute to adverse effects on the fish and wildlife 4 
beneficial uses. Suisun Marsh is section 303(d) listed as impaired due to elevated EC, and the 5 
potential increases in long-term average EC levels could contribute to additional beneficial use 6 
impairment. These increases in EC constitute an adverse effect on water quality. Mitigation Measure 7 
WQ-11 would be available to reduce these effects (implementation of this measure along with a 8 
separate, non-environmental commitment as set forth in EIR/EIS Appendix 3B, Environmental 9 
Commitments, relating to the potential EC-related changes would reduce these effects). 10 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 11 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 12 
purpose of making the CEQA impact determination for this constituent. For additional details on the 13 
effects assessment findings that support this CEQA impact determination, see the effects assessment 14 
discussion that immediately precedes this conclusion. 15 

River flow rate and reservoir storage reductions that would occur under Alternative 6A, relative to 16 
Existing Conditions, would not be expected to result in a substantial adverse change in EC levels in 17 
the reservoirs and rivers upstream of the Delta, given that: changes in the quality of watershed 18 
runoff and reservoir inflows would not be expected to occur in the future; the state’s aggressive 19 
regulation of point-source discharge effects on Delta salinity-elevating parameters and the expected 20 
further regulation as salt management plans are developed; the salt-related TMDLs adopted and 21 
being developed for the San Joaquin River; and the expected improvement in lower San Joaquin 22 
River average EC levels commensurate with the lower EC of the irrigation water deliveries from the 23 
Delta. 24 

Relative to Existing Conditions, Alternative 6A would not result in any substantial increases in long-25 
term average EC levels in the SWP/CVP Export Service Areas. There would be no exceedance of the 26 
EC objective at the Jones and Banks pumping plants. Average EC levels for the entire period modeled 27 
would decrease at both plants and, thus, this alternative would not contribute to additional 28 
beneficial use impairment related to elevated EC in the SWP/CVP Export Service Areas waters. 29 
Rather, this alternative would improve long-term EC levels in the SWP/CVP Export Service Areas, 30 
relative to Existing Conditions. 31 

Alternative 6A would result in an increase in the frequency with which Bay-Delta WQCP EC 32 
objectives for fish and wildlife protection are exceeded in the San Joaquin River at Jersey Point (from 33 
0% under Existing Conditions to 3% under Alternative 6A) and Prisoners Point (from 6% under 34 
Existing Conditions to 40% under Alternative 6A), and an increase in the EC agricultural objectives 35 
at Emmaton for the entire period modeled (1976–1991). Because EC is not bioaccumulative, the 36 
increases in long-term average EC levels would not directly cause bioaccumulative problems in 37 
aquatic life or humans. Portions of the Delta on the Clean Water Act section 303(d) list as impaired 38 
due to elevated EC would not have increased long-term average EC levels relative to Existing 39 
Conditions, However, at Emmaton, which is in the western Delta, there would be an increased 40 
frequency of exceedance of the EC objective. Thus, Alternative 6A could contribute to additional 41 
impairment of section 303(d) listed waters. The increased frequency of exceedance of fish and 42 
wildlife EC objectives at Prisoners Point and Jersey Point could adversely affect aquatic life 43 
beneficial uses specifically, indirect adverse effects on striped bass spawning), though there is a high 44 
degree of uncertainty associated with this impact.. This impact is considered to be significant. 45 
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Further, relative to Existing Conditions, Alternative 6A could result in substantial increases in long-1 
term average EC during the months of October through May in Suisun Marsh. The increases in long-2 
term average EC levels that would occur in Suisun Marsh could further degrade existing EC levels 3 
and thus contribute additionally to adverse effects on the fish and wildlife beneficial uses. Because 4 
EC is not bioaccumulative, the increases in long-term average EC levels would not directly cause 5 
bioaccumulative problems in wildlife. Suisun Marsh is Clean Water Act section 303(d) listed for 6 
elevated EC and the increases in long-term average EC that would occur in the marsh could make 7 
beneficial use impairment measurably worse. This impact is considered to be significant. 8 

Implementation of Mitigation Measure WQ-11 along with a separate, non-environmental 9 
commitment relating to the potential increased costs associated with EC-related changes would 10 
reduce these effects. While mitigation measures to reduce these water quality effects in affected 11 
water bodies to less than significant levels are not available, implementation of Mitigation Measure 12 
WQ-11 is recommended to attempt to reduce the effect that increased EC concentrations may have 13 
on Delta beneficial uses. However, because the effectiveness of this mitigation measure to result in 14 
feasible measures for reducing water quality effects is uncertain, this impact is considered to remain 15 
significant and unavoidable. Please see Mitigation Measure WQ-11 under Impact WQ-11 in the 16 
discussion of Alternative 1A. 17 

In addition to and to supplement Mitigation Measure WQ-11, the BDCP proponents have 18 
incorporated into the BDCP, as set forth in EIR/EIS Appendix 3B, Environmental Commitments, a 19 
separate, non-environmental commitment to address the potential increased water treatment costs 20 
that could result from EC concentration effects on municipal, industrial and agricultural water 21 
purveyor operations. Potential options for making use of this financial commitment include funding 22 
or providing other assistance towards acquiring alternative water supplies or towards modifying 23 
existing operations when EC concentrations at a particular location reduce opportunities to operate 24 
existing water supply diversion facilities. Please refer to Appendix 3B, Environmental Commitments, 25 
for the full list of potential actions that could be taken pursuant to this commitment in order to 26 
reduce the water quality treatment costs associated with water quality effects relating to chloride, 27 
electrical conductivity, and bromide. 28 

Impact WQ-13: Effects on Mercury Concentrations Resulting from Facilities Operations and 29 
Maintenance (CM1) 30 

Delta 31 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 32 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 33 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 34 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 35 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 36 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 37 
information. 38 

The water quality impacts of waterborne concentrations of mercury and methylmercury and fish 39 
tissue mercury concentrations were evaluated for 9 Delta locations. The analysis of percentage 40 
change in assimilative capacity of waterborne total mercury of Alternative 6A relative to the 25 ng/L 41 
ecological risk benchmark as compared to Existing Conditions showed the greatest decrease to be 42 
9.2% at the Contra Costa Pumping Plant, 9.1% at the Contra Costa Pumping Plant relative to the No 43 
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Action Alternative (Figures 8-53 and 8-54). These changes are not expected to result in adverse 1 
effects to beneficial use. Similarly, changes in methylmercury concentration are expected to be 2 
relatively small. The greatest annual average methylmercury concentration for drought conditions 3 
was 0.165 ng/L for the San Joaquin River at Buckley Cove which was slightly higher than Existing 4 
Conditions (0.161 ng/L) and slightly lower than the No Action Alternative (0.167 ng/L)(Appendix 5 
8I, Table I-6).All modeled input concentrations exceeded the methylmercury TMDL guidance 6 
objective of 0.06 ng/L, therefore percentage change in assimilative capacity was not evaluated for 7 
methylmercury. 8 

Fish tissue estimates show substantial percentage increases in concentration and exceedance 9 
quotients for mercury at some Delta locations. The greatest increases in exceedance quotients 10 
(ranging from 33 to 64%) are expected for Franks Tract and Old River at Rock Slough relative to 11 
Existing Conditions and the No Action Alternative (Figure 8-55a,b, Appendix 8I, Table I-13b).  12 
Because these increases are substantial, and it is evident that substantive increases are expected at 13 
numerous locations throughout the Delta, these changes may be measurable in the environment.  14 
See Appendix 8I for a discussion of the uncertainty associated with the fish tissue estimates.    15 

SWP/CVP Export Service Areas 16 

The analysis of mercury and methylmercury in the SWP/CVP Export Service Areas was based on 17 
concentrations estimated at the Banks and Jones pumping plants. Both waterborne total and 18 
methylmercury concentrations for Alternative 6Aare projected to be lower than Existing Conditions 19 
and the No Action Alternative (Appendix 8I,Mercury,Figures I-4 and I-5).Therefore, mercury shows 20 
an increased assimilative capacity at these locations (Figures 8-53 and 8-54). 21 

The largest improvements in bass tissue mercury concentrations and exceedance quotients for 22 
Alternative 6A, relative to Existing Conditions and the No Action Alternative at any location within 23 
the Delta are expected for the export pump locations (specifically, at Jones Pumping plant, 41% 24 
improvement relative to Existing Conditions, 43% relative to the No Action Alternative) (Figure 8-25 
55a,b, Appendix 8I, Mercury, Table I-13b). 26 

NEPA Effects: Based on the above discussion, the effects of mercury and methylmercury in 27 
comparison of Alternative 6Ato the No Action Alternative (as waterborne and bioaccumulated 28 
forms) are considered to be adverse for the case of fish tissue bioaccumulation at some locations. 29 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 30 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 31 
purpose of making the CEQA impact determination for this constituent. For additional details on the 32 
effects assessment findings that support this CEQA impact determination, see the effects assessment 33 
discussion that immediately precedes this conclusion. 34 

Under Alternative 6A, greater water demands and climate change would alter the magnitude and 35 
timing of reservoir releases and river flows upstream of the Delta in the Sacramento River 36 
watershed and east-side tributaries, relative to Existing Conditions. Concentrations of mercury and 37 
methylmercury upstream of the Delta will not be substantially different relative to Existing 38 
Conditions due to the lack of important relationships between mercury/methylmercury 39 
concentrations and flow for the major rivers. 40 

Methylmercury concentrations exceed criteria at all locations in the Delta and no assimilative 41 
capacity exists. Monthly average waterborne concentrations of total and methylmercury, over the 42 
period of record, are very similar to Existing Conditions, but showed notable increases at some 43 
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locations.  Estimates of fish tissue mercury concentrations show substantial increases would occur 1 
for several sites for Alternative 6A as compared to Existing Conditions for Delta sites. 2 

Assessment of effects of mercury in the SWP and CVP Export Service Areas were based on effects on 3 
mercury concentrations and fish tissue mercury concentrations at the Banks and Jones pumping 4 
plants. The Banks and Jones pumping plants are expected to show increased assimilative capacity 5 
for waterborne mercury and decreased fish tissue concentrations of mercury for Alternative 6A as 6 
compared to Existing Conditions. 7 

As such, this alternative is not expected to cause additional exceedance of applicable water quality 8 
objectives/criteria by frequency, magnitude, and geographic extent that would cause adverse effects 9 
on any beneficial uses of waters in the affected environment. However, increases in fish tissue 10 
mercury concentrations are substantial, and changes in fish tissue mercury concentrations would 11 
make existing mercury-related impairment in the Delta measurably worse. In comparison to 12 
Existing Conditions, Alternative 6A would increase levels of mercury by frequency, magnitude, and 13 
geographic extent such that the affected environment would be expected to have measurably higher 14 
body burdens of mercury in aquatic organisms, thereby substantially increasing the health risks to 15 
wildlife (including fish) or humans consuming those organisms. This impact is considered to be 16 
significant. Feasible or effective actions to reduce the effects on mercury resulting from CM1 are 17 
unknown. General mercury management measures through CM12, or actions taken by other entities 18 
or programs such as TMDL implementation, may minimize or reduce sources and inputs of mercury 19 
to the Delta and methylmercury formation. However, it is uncertain whether this impact would be 20 
reduced to a level that would be less than significant as a result of CM12 or other future actions. 21 
Therefore, the impact would be significant and unavoidable. 22 

Impact WQ-25: Effects on Selenium Concentrations Resulting from Facilities Operations and 23 
Maintenance (CM1) 24 

Delta 25 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 26 
and CM4) would affect Delta hydrodynamics. To the extent that restoration actions alter 27 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 28 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 29 
CM2–CM21 not attributable to hydrodynamics, such as additional loading of a constituent to the 30 
Delta, are discussed within the impact header for CM2–CM21. See Section 8.3.1.3 for more 31 
information. 32 

Selenium concentrations and threshold comparisons for each of the 11 modeled Delta assessment 33 
locations under Alternative 5, relative to Existing Conditions and the No Action Alternative, are 34 
presented in Appendix 8M, Selenium, Table M-9a for water, Tables M-16 and M-26 for most biota 35 
(whole-body fish [excluding sturgeon], bird eggs [invertebrate diet], bird eggs [fish diet], and fish 36 
fillets) throughout the Delta, and Tables M-30 through M-32 for sturgeon at the two western Delta 37 
locations. Figures 8-59a and 8-60a present graphical distributions of predicted selenium 38 
concentration changes (shown as changes in available assimilative capacity based on 1.3 µg/L) in 39 
water at each modeled assessment location for all years. Appendix 8M, Figure M-23 provides more 40 
detail in the form of monthly patterns of selenium concentrations in water during the modeling 41 
period. 42 
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Alternative 6A would result in small to moderate changes in average selenium concentrations in 1 
water at all modeled Delta assessment locations relative to Existing Conditions and the No Action 2 
Alternative (Appendix 8M,Selenium, Table M-9a). Long-term average concentrations at interior and 3 
western Delta locations would increase by 0.01–0.17 µg/L for the entire period modeled (1976–4 
1991). These increases in selenium concentrations in water would result in reductions in available 5 
assimilative capacity of 1–16%, relative to the 1.3 µg/L USEPA draft water quality criterion (Figures 6 
8-59a and 8-60a). The long-term average selenium concentrations in water for Alternative 6A 7 
(range 0.09–0.40 µg/L) would be similar to Existing Conditions (range 0.09–0.41 µg/L) and the No 8 
Action Alternative (range 0.09–0.38 µg/L), and all would be below the USEPA draft water quality 9 
criterion of 1.3 µg/L (Appendix 8M, Table M-9a). 10 

Relative to Existing Conditions and the No Action Alternative, Alternative 6A would generally result 11 
in small increases (less than 4%) in estimated selenium concentrations in most biota (whole-body 12 
fish (excluding sturgeon), bird eggs [invertebrate diet], bird eggs [fish diet], and fish fillets) 13 
throughout the Delta, with little difference among locations (Figures 8-61a through 8-64b; Appendix 14 
8M,Selenium, Table M-26). Despite the small increases in selenium concentrations in biota, Level of 15 
Concern Exceedance Quotients (i.e., modeled tissue divided by Level of Concern benchmarks) for 16 
selenium concentrations in those biota for all years and for drought years are less than 1.0 17 
(indicating low probability of adverse effects). Similarly, Advisory Tissue Level Exceedance 18 
Quotients for selenium concentrations in fish fillets for all years and drought years also are less than 19 
1.0. Estimated selenium concentrations in sturgeon for the San Joaquin River at Antioch are 20 
predicted to increase by about 41 percent relative to Existing Conditions and 42 percent relative to 21 
the No Action Alternative in all years (from about 4.7 to 6.6 mg/kg dry weight [dw]). Likewise, those 22 
for sturgeon in the Sacramento River at Mallard Island are predicted to increase by about 24 percent 23 
in all years (from about 4.4 to 5.5 mg/kg dw) (Appendix 8M, Tables M-30 and M-31). Selenium 24 
concentrations in sturgeon during drought years are expected to increase by about 14 and 28 25 
percent at those locations. Detection of small changes in whole-body sturgeon such as those 26 
estimated for the western Delta may require large sample sizes because of the inherent variability in 27 
fish tissue selenium concentrations. Low Toxicity Threshold Exceedance Quotients for selenium 28 
concentrations in sturgeon in the western Delta would exceed 1.0 for drought years at both 29 
locations (as they do for Existing Conditions and the No Action Alternative; Figure 8-65) and for all 30 
years at both locations, whereas Existing Conditions and the No Action Alternative do not (quotients 31 
increase from 0.94 to 1.3 at San Joaquin at Antioch, and from 0.88 to 1.1 at Sacramento River at 32 
Mallard Island (Appendix 8M, Table M-32). High Toxicity Threshold Exceedance Quotients for 33 
selenium concentrations in sturgeon in the western Delta would exceed 1.0 for drought years in the 34 
San Joaquin River at Antioch, whereas Existing Conditions and the No Action Alternative do not 35 
(quotient increases from 0.85–0.86 to 1.1) (Figure 8-65; Appendix 8M, Table M-32).  36 

The disparity between larger estimated changes for sturgeon and smaller changes for other biota is 37 
attributable largely to differences in modeling approaches, as described in Appendix 8M, Selenium. 38 
The model for most biota was calibrated to encompass the varying concentration-dependent uptake 39 
from waterborne selenium concentrations (expressed as the Kd, which is the ratio of selenium 40 
concentrations in particulates [as the lowest level of the food chain] relative to the waterborne 41 
concentration) that was exhibited in data for largemouth bass in 2000, 2005, and 2007 at various 42 
locations across the Delta. In contrast, the modeling for sturgeon could not be similarly calibrated at 43 
the two western Delta locations and used literature-derived uptake factors and trophic transfer 44 
factors for the estuary from Presser and Luoma (2013). As noted in the appendix, there was a 45 
significant negative log-log relationship of Kd to waterborne selenium concentration that reflected 46 
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the greater bioaccumulation rates for bass at low waterborne selenium than at higher 1 
concentrations. (There was no difference in bass selenium concentrations in the Sacramento River 2 
at Rio Vista in comparison to the San Joaquin River at Vernalis in 2000, 2005, and 2007 [Foe 2010], 3 
despite a nearly 10-fold difference in waterborne selenium.) Thus, there is more confidence in the 4 
site-specific modeling based on the Delta-wide model that was calibrated for bass data than in the 5 
estimates for sturgeon based on “fixed” Kds for all years and for drought years without regard to 6 
waterborne selenium concentration at the two locations in different time periods.  7 

Increased water residence times could increase the bioaccumulation of selenium in biota, thereby 8 
potentially increasing fish tissue and bird egg concentrations of selenium (see residence time 9 
discussion in Appendix 8M, Selenium, and Presser and Luoma [2010b]). Thus, residence time was 10 
assessed for its relevance to selenium bioaccumulation.  Table 60a (presented originally in Section 11 
8.3.1.7 in the Microcystis subsection) shows the time for neutrally buoyant particles to move through 12 
the Delta (surrogate for flow and residence time). Although an increase in residence time 13 
throughout the Delta is expected under the No Action Alternative, relative to Existing Conditions 14 
(because of climate change and sea level rise), the change is fairly small in most areas of the Delta. 15 
Thus, the changes in residence times between Alternative 6A and the No Action Alternative are very 16 
similar to the changes in residence times between Alternative 6A and the Existing Conditions.  17 

Relative to Existing Conditions and the No Action Alternative, increases in residence times for 18 
Alternative 6A would be greater in the South Delta and East Delta than in other sub-regions. Relative 19 
to Existing Conditions, annual average residence times for Alternative 6A in the South Delta are 20 
expected to increase by more than 53 days (Table 60a). and in the East Delta increase by more than 21 
32 days. Increases in residence times for other sub-regions would be smaller, especially as 22 
compared to Existing Conditions and the No Action Alternative (which are longer than those 23 
modeled for the South Delta).  As mentioned above, these results incorporate hydrodynamic effects 24 
of both CM1 and CM2 and CM4, and the effects of CM1 cannot be distinguished from the effects of 25 
CM2 and CM4.  However, it is expected that CM2 and CM4 are substantial drivers of the increased 26 
residence time.   27 

Presser and Luoma (2010b) summarized and discussed selenium uptake in the Bay-Delta (including 28 
hydrologic conditions [e.g., Delta outflow and residence time for water], Kds [the ratio of selenium 29 
concentrations in particulates, as the lowest level of the food chain, relative to the water-borne 30 
concentration], and associated tissue concentrations [especially in clams and their consumers, such 31 
as sturgeon]). When the Delta Outflow Index (daily average flow per month) decreased by five-fold 32 
(73,732 cubic feet per second [cfs] in June 1998 to 12, 251 cfs in October 1998), residence time 33 
doubled (from 11 to 22 days) and the calculated mean Kd also doubled (from 3,198 to 6,501). 34 
However, when daily average Delta outflow in November 1999 was only 6,951 cfs (i.e., about one-35 
half that in October 1998) and residence time was 70 days, the calculated mean Kd (7,614) did not 36 
increase proportionally. 37 

Models are not available to quantitatively estimate the level of changes in selenium bioaccumulation 38 
as related to residence time, but the effects of residence time are incorporated in the 39 
bioaccumulation modeling for selenium that was based on higher Kd values for drought years in 40 
comparison to wet, normal, or all years; see Appendix 8M, Selenium. If increases in fish tissue or bird 41 
egg selenium were to occur, the increases would likely be of concern only where fish tissues or bird 42 
eggs are already elevated in selenium to near or above thresholds of concern. That is, where biota 43 
concentrations are currently low and not approaching thresholds of concern (which, as discussed 44 
above, is the case throughout the Delta, except for sturgeon in the western Delta), changes in 45 
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residence time alone would not be expected to cause them to then approach or exceed thresholds of 1 
concern. In consideration of this factor, although the Delta as a whole is a CWA Section 303(d)-listed 2 
water body for selenium, and although monitoring data of fish tissue or bird eggs in the Delta are 3 
sparse, the most likely area in which biota tissues would be at levels high enough that additional 4 
bioaccumulation due to increased residence time from restoration areas would be a concern is the 5 
western Delta and Suisun Bay for sturgeon, as discussed above.  As shown in Table 60a, the overall 6 
increase in residence time estimated in the western Delta is 6 days relative to Existing Conditions, 7 
and 4 days relative to the No Action Alternative.  Given the available information, these increases are 8 
small enough that they are not expected to substantially affect selenium bioaccumulation in the 9 
western Delta.  Because CM2 and CM4 are expected to be substantial drivers of the increased 10 
residence times, further discussion is included in Impact WQ-26 below. 11 

In summary, relative to Existing Conditions and the No Action Alternative, Alternative 6A would 12 
result in small increases in selenium concentrations throughout the Delta for most biota (less than 13 
4%), although larger increases in selenium concentrations are predicted for sturgeon in the western 14 
Delta. The Low Toxicity Threshold Exceedance Quotient for selenium concentrations in sturgeon for 15 
all years in the San Joaquin River at Antioch would increase from 0.94 for Existing Conditions and 16 
the No Action Alternative to 1.3, and from 0.88 to 1.1 at Sacramento River at Mallard Island. The 17 
High Toxicity Threshold Exceedance Quotient for selenium concentrations for sturgeon at Antioch in 18 
drought years would increase from 0.85 for Existing Conditions and 0.86 for the No Action 19 
Alternative to 1.1, indicating a high potential for effects. The modeling of bioaccumulation for 20 
sturgeon is less calibrated to site-specific conditions than that for other biota, which was calibrated 21 
on a robust dataset for modeling of bioaccumulation in largemouth bass as a representative species 22 
for the Delta. Overall, the predicted increases for Alternative 6A are high enough that they may 23 
represent a measurable increase in body burdens of sturgeon, which would constitute an adverse 24 
impact.  25 

SWP/CVP Export Service Areas 26 

Alternative 6A would result in moderate (0.12–0.19 µg/L) decreases in long-term average selenium 27 
concentrations in water at the Banks and Jones pumping plants, relative to Existing Conditions and 28 
the No Action Alternative, for the entire period modeled (Appendix 8M, Selenium, Table M-9a). 29 
These decreases in long-term average selenium concentrations in water would result in increases in 30 
available assimilative capacity for selenium at these pumping plants of 11–20%, relative to the 1.3 31 
µg/L USEPA draft water quality criterion (Figures 8-59a and 8-60a). Furthermore the modeled 32 
selenium concentrations in water for Alternative 6A (0.09 µg/L) would be below the USEPA draft 33 
water quality criterion of 1.3 µg/L (Appendix 8M, Table M-9a). 34 

Relative to Existing Conditions and the No Action Alternative, Alternative 6A would result in small 35 
changes (less than 5%) in estimated selenium concentrations in biota (whole-body fish, bird eggs 36 
[invertebrate diet], bird eggs [fish diet], and fish fillets) at export service areas (Figures 8-61a 37 
through 8-64b; Appendix 8M, Selenium, Table M-26). Concentrations in biota would not exceed any 38 
selenium benchmarks for Alternative 6A (Figures 8-61a through 8-64a). 39 

NEPA Effects: Based on the discussion above, the effects on selenium from Alternative 6A are 40 
considered to be adverse. This determination is reached because selenium concentrations in whole-41 
body sturgeon modeled at two western Delta locations would increase by an average of 27%, which 42 
may represent a measurable increase in the environment. Because both low and high toxicity 43 
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benchmarks would be exceeded, these potentially measurable increases represent an adverse 1 
impact. 2 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 3 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 4 
purpose of making the CEQA impact determination for selenium. For additional details on the effects 5 
assessment findings that support this CEQA impact determination, see the effects assessment 6 
discussion that immediately precedes this conclusion. 7 

There are no substantial point sources of selenium in watersheds upstream of the Delta, and no 8 
substantial nonpoint sources of selenium in the watersheds of the Sacramento River and the eastern 9 
tributaries. Nonpoint sources in the San Joaquin Valley that contribute selenium to the Delta will be 10 
controlled through a TMDL developed by the Central Valley Water Board (2001) for the lower San 11 
Joaquin River, established limits for the Grassland Bypass Project, and Basin Plan objectives (Central 12 
Valley Water Board [2010d] and State Water Board [2010b, 2010c]) that are expected to result in 13 
decreasing discharges of selenium from the San Joaquin River to the Delta. Consequently, any 14 
modified reservoir operations and subsequent changes in river flows under Alternative 6A, relative 15 
to Existing Conditions, are expected to cause negligible changes in selenium concentrations in water. 16 
Any negligible changes in selenium concentrations that may occur in the water bodies of the affected 17 
environment located upstream of the Delta would not be of frequency, magnitude, and geographic 18 
extent that would adversely affect any beneficial uses or substantially degrade the quality of these 19 
water bodies as related to selenium. 20 

Relative to Existing Conditions, modeling estimates indicate that Alternative 6A would result in 21 
small changes in selenium concentrations in water or most biota throughout the Delta, with no 22 
exceedances of benchmarks for biological effects. Relative to Existing Conditions, modeling 23 
estimates indicate that Alternative 6A would increase selenium concentrations in whole-body 24 
sturgeon modeled at two western Delta locations by an average of 27%, which may represent a 25 
measurable increase in the environment. Because both low and high toxicity benchmarks are 26 
already exceeded under Existing Conditions, these potentially measurable increases represent and a 27 
potential adverse impact to fish and wildlife beneficial uses.  28 

Assessment of effects of selenium in the SWP/CVP Export Service Areas is based on effects on 29 
selenium concentrations at the Banks and Jones pumping plants. Relative to Existing Conditions, 30 
Alternative 6A would cause no increase in the frequency with which applicable benchmarks would 31 
be exceeded and would improve the quality of water in selenium concentrations at the Banks and 32 
Jones pumping plants locations. 33 

Based on the above, although waterborne selenium concentrations would not exceed applicable 34 
water quality objectives/criteria, however, significant impacts on some beneficial uses of waters in 35 
the Delta could occur because high toxicity benchmarks may be exceeded (where they are not under 36 
Existing Conditions), and uptake of selenium from water to biota may measurably increase. In 37 
comparison to Existing Conditions, water quality conditions under this alternative would increase 38 
levels of selenium (a bioaccumulative pollutant) by frequency, magnitude, and geographic extent 39 
such that the affected environment may have measurably higher body burdens of selenium in 40 
aquatic organisms, thereby substantially increasing the health risks to wildlife (including fish); 41 
however, impacts to humans consuming those organisms are not expected to occur. Water quality 42 
conditions under this alternative with respect to selenium would cause long-term degradation of 43 
water quality in the western Delta. Except in the vicinity of the western Delta for sturgeon, water 44 
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quality conditions under this alternative would not increase levels of selenium by frequency, 1 
magnitude, and geographic extent such that the affected environment would be expected to have 2 
measurably higher body burdens of selenium in aquatic organisms. The greater level of selenium 3 
bioaccumulation in the western Delta would further degrade water quality by measurable levels, on 4 
a long-term basis, for selenium and, thus, cause the CWA 303(d)-listed impairment of beneficial use 5 
to be made discernibly worse. This impact is considered significant. Environmental Commitment: 6 
Selenium Management (AMM27), which affords for site-specific measures to reduce effects, would 7 
be available to reduce BDCP-related effects associated with selenium. The effectiveness of AMM27 is 8 
uncertain and, therefore implementation may not reduce the identified impact to a level that would 9 
be less than significant, and therefore it is significant and unavoidable. 10 

The need for, and the feasibility and effectiveness of, post-operation mitigation for the predicted 11 
level of selenium bioaccumulation is uncertain. The first step shall be to determine the reliability of 12 
the model in predicting biota selenium concentrations in the affected environment where effects are 13 
predicted but selenium data are lacking. For that reason, the model shall be validated with site-14 
specific sampling before extensive mitigation measures relative to CM1 operations are developed 15 
and evaluated for feasibility, as the measures and their evaluation for feasibility are likely to be 16 
complex. Specifically, it remains to be determined whether the available existing data for transfer of 17 
selenium from water to particulates and through different trophic levels of the food chain are 18 
representative of conditions that may occur from implementation of Alternative 6A. Therefore, the 19 
proposed mitigation measure requires that sampling be conducted to characterize each step of data 20 
inputs needed for the model, and then the refined model be validated for local conditions. This 21 
impact is considered significant and unavoidable. 22 

Impact WQ-26: Effects on Selenium Concentrations Resulting from Implementation ofCM2–23 
CM21 24 

NEPA Effects: Effects of CM2–CM21 on selenium under Alternative 6A are the same as those 25 
discussed for Alternative 1A and are considered not to be adverse. 26 

CEQA Conclusion: CM2–CM21 proposed under Alternative 6A would be similar to those proposed 27 
under Alternative 1A. As such, effects on selenium resulting from the implementation of CM2–CM21 28 
would be similar to that previously discussed for Alternative 1A. This impact is considered to be less 29 
than significant. No mitigation is required. 30 

 31 

Impact WQ-32.  Effects on Microcystis Bloom Formation Resulting from Facilities Operations 32 
and Maintenance (CM1). 33 

Effects of facilities and operations (CM1) on Microcystis abundance, and thus microcystins 34 
concentrations, in water bodies of the affected environment under Alternative 6A would be very 35 
similar (i.e., nearly the same) to those discussed for Alternative 1A.  This is because factors that 36 
affect Microcystis abundance in waters upstream of the Delta, in the Delta, and in the SWP/CVP 37 
Export Services Areas under Alternative 1A would similarly change under Alternative 6A, relative to 38 
Existing Conditions and the No Action Alternative.  For the Delta in particular, there are differences 39 
in the direction and magnitude of water residence time changes during the Microcystis bloom 40 
period among the six Delta sub-regions under Alternative 6A compared to Alternative 1A, relative to 41 
Existing Conditions and No Action Alternative.  However, under Alternative 6A, relative to Existing 42 
Conditions and No Action Alternative, water residence times during the Microcystis bloom period in 43 
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various Delta sub-regions are expected to increase to a degree that could, similar to Alternative 1A, 1 
lead to an increase in the frequency, magnitude, and geographic extent of Microcystis blooms 2 
throughout the Delta. Water exported from the Delta under Alternative 1A will be a mixture of 3 
Microcystis-affected water from the existing south Delta intake and unaffected Sacramento River 4 
water from the north Delta intake, which contrasts to Alternative 6, under which water exported to 5 
the SWP/CVP Export Service Areas consist entirely of water from the Sacramento River from the 6 
north Delta that is in unaffected by Microcystis.  Because of this, the effects of Microcystis on and the 7 
microcystin concentrations of water exported to the SWP/CVP Export Service Areas could decrease 8 
under Alternative 6A, relative to Existing Conditions. 9 

Similar to Alternative 1A, elevated ambient water temperatures relative to Existing Conditions 10 
would occur in the Delta under Alternative 6A, which could lead to earlier occurrences of 11 
Microcystis blooms in the Delta, and increase the overall duration and magnitude of blooms.  12 
However, the degradation of water quality from Microcystis blooms due to the expected increases in 13 
Delta water temperatures is driven entirely by climate change, not effects of CM1.  While Microcystis 14 
blooms have not occurred in the Export Service Areas, conditions in the Export Service Areas under 15 
Alternative 6A may become more conducive to Microcystis bloom formation, relative to Existing 16 
Conditions, because water temperatures will increase in the Export Service Areas due to the 17 
expected increase in ambient air temperatures resulting from climate change.  18 

NEPA Effects:  Effects of water facilities and operations (CM1) on Microcystis in water bodies of the 19 
affected environment under Alternative 6A would be very similar to (i.e., nearly the same) to those 20 
discussed for Alternative 1A.  In summary, Alternative 6A operations and maintenance, relative to 21 
the No Action Alternative, would result in long-term increases in hydraulic residence time of various 22 
Delta sub-regions during the summer and fall Microcystis bloom period.  During this period, the 23 
increased residence time could result in a concurrent increase in the frequency, magnitude, and 24 
geographic extent of Microcystis blooms, and thus microcystin levels, in affected areas of the Delta.  25 
As a result, Alternative 6A operation and maintenance activities would cause further degradation to 26 
water quality with respect to Microcystis in the Delta.  Under Alternative 6A, relative to No Action 27 
Alternative, water exported to the SWP/CVP Export Service Area will be a mixture of Microcystis-28 
affected source water from the south Delta intakes and unaffected source water from the 29 
Sacramento River, diverted at the north Delta intakes.  It cannot be determined whether operations 30 
and maintenance under Alternative 6A will result in increased or decreased levels of Microcystis 31 
and microcystins in the mixture of source waters exported from Banks and Jones pumping plants.  32 
Mitigation Measure WQ-32a and WQ-32b are available to reduce the effects of degraded water 33 
quality in the Delta.  Although there is considerable uncertainty regarding this impact, the effects on 34 
Microcystis from implementing CM1 is determined to be adverse. 35 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 36 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 37 
purpose of making the CEQA impact determination for this constituent. For additional details on the 38 
effects assessment findings that support this CEQA impact determination, see the effects assessment 39 
discussion that immediately precedes this conclusion. 40 

Under Alternative 6A, additional impacts from Microcystis in the reservoirs and watersheds 41 
upstream of the Delta are not expected, relative to Existing Conditions.  Operations and maintenance 42 
occurring under Alternative 6A is not expected to change nutrient levels in upstream reservoirs or 43 
hydrodynamic conditions in upstream rivers and streams such that conditions would be more 44 
conductive to Microcystis production. 45 
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Relative to Existing Conditions, water temperatures and hydraulic residence times in the Delta are 1 
expected to increase under Alternative 6A, resulting in an increase in the frequency, magnitude and 2 
geographic extent of Microcystis blooms in the Delta.  However, the degradation of water quality 3 
from Microcystis blooms due to the expected increases in Delta water temperatures is driven 4 
entirely by climate change, not effects of CM1.  Increases in Delta residence times are expected 5 
throughout the Delta during the summer and fall bloom period, due in small part to climate change 6 
and sea level rise, but due more proportionately to CM1 and the hydrodynamic impacts of 7 
restoration included in CM2 and CM4.   The precise change in local residence times and Microcystis 8 
production expected within any Delta sub-region is unknown because conditions will vary across 9 
the complex networks of intertwining channels, shallow back water areas, and submerged islands 10 
that compose the Delta.  Nonetheless, Delta residence times are, in general, expected to increase due 11 
to Alternative 6A.  Consequently, it is possible that increases in the frequency, magnitude, and 12 
geographic extent of Microcystis blooms in the Delta will occur due to the operations and 13 
maintenance of Alternative 6A and the hydrodynamic impacts of restoration (CM2 and CM4). 14 

The assessment of effects of Microcystis on SWP/CVP Export Service Areas is based on the 15 
assessment of changes in Microcystis levels in export source waters, as well as the effects of 16 
temperature and residence time changes within the Export Service Areas on Microcystis production.  17 
Under Alternative 6A, relative to Existing Conditions, the potential for Microcystis to occur in the 18 
Export Service Area is expected to increase due to increasing water temperature, but this impact is 19 
driven entirely by climate change and not Alternative 6A.  Water exported from the Delta to the 20 
Export Service Area will consist entirely of Sacramento River water from the north Delta which is 21 
unaffected by Microcystis.  Operations and maintenance (CM1) under Alternative 6A, relative to 22 
existing conditions, is not expected to result in increased levels of Microcystis and microcystins in 23 
the mixture of source waters exported from Banks and Jones pumping plants.   24 

Based on the above, this alternative would not be expected to cause additional exceedance of 25 
applicable water quality objectives/criteria by frequency, magnitude, and geographic extent that 26 
would cause significant impacts on any beneficial uses of waters in the affected environment. 27 
Microcystis and microcystins are not 303(d) listed within the affected environment and thus any 28 
increases that could occur in some areas would not make any existing Microcystis impairment 29 
measurably worse because no such impairments currently exist. Because Microcystis and 30 
microcystins are not bioaccumulative, increases that could occur in some areas would not 31 
bioaccumulate to greater levels in aquatic organisms that would, in turn, pose substantial health 32 
risks to fish, wildlife, or humans.  However, because it is possible that increases in the frequency, 33 
magnitude, and geographic extent of Microcystis blooms in the Delta will occur due to the 34 
operations and maintenance of Alternative 6A and the hydrodynamic impacts of restoration (CM2 35 
and CM4), long-term water quality degradation may occur and, thus, significant impacts on 36 
beneficial uses could occur. Although there is considerable uncertainty regarding this impact, the 37 
effects on Microcystis from implementing CM1 is determined to be significant. 38 

Implementation of Mitigation Measure WQ-32a and WQ-32b may reduce degradation of Delta water 39 
quality due to Microcystis.  However, because the effectiveness of these mitigation measures to 40 
result in feasible measures for reducing water quality effects is uncertain, this impact is considered 41 
to remain significant and unavoidable. 42 
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Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 1 
Microcystis Blooms 2 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A. 3 

Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 4 
Water Residence Time 5 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A. 6 

Impact WQ-33.  Effects on Microcystis Bloom Formation Resulting from Other Conservation 7 
Measures (CM2–CM21). 8 

The effects of CM2–CM21 on Microcystis under Alternative 6A are the same as those discussed for 9 
Alternative 1A.  In summary, potential environmental effects related to CM2 and CM4 could result in 10 
an increase in the frequency, magnitude, and geographic extent of Microcystis blooms in the Delta, 11 
relative to Existing Conditions and the No Action Alternative, as a result of increased residence times 12 
for Delta waters from implementing CM2 and CM4 restoration areas.  Because the hydrodynamic 13 
effects associated with implementing CM2 and CM4 were incorporated into the modeling used to 14 
assess CM1, a detailed assessment of the effects of implementing CM2 and CM4 on Microcystis 15 
blooms in the Delta via their effects on Delta water residence time is provided under CM1 (above). 16 
The effects of CM2 and CM4 on Microcystis may be reduced by implementation of Mitigation 17 
Measures WQ-32A and WQ-32b.  The effectiveness of these mitigation measures to result in feasible 18 
measures for reducing water quality effects is uncertain.  Conservation Measures 3 (CM3) and CM5-19 
CM21 would not result in an increase in the frequency, magnitude, and geographic extent of 20 
Microcystis blooms in the Delta.   21 

NEPA Effects: Effects of CM2–CM21on Microcystis under Alternative 6A are the same as those 22 
discussed for Alternative 1A and are considered to be adverse. 23 

CEQA Conclusion: Based on the above, this alternative would not be expected to cause additional 24 
exceedance of applicable water quality objectives/criteria by frequency, magnitude, and geographic 25 
extent that would cause significant impacts on any beneficial uses of waters in the affected 26 
environment. Microcystis and microcystins are not 303(d) listed within the affected environment 27 
and thus any increases that could occur in some areas would not make any existing Microcystis 28 
impairment measurably worse because no such impairments currently exist. Because Microcystis 29 
and microcystins are not bioaccumulative, increases that could occur in some areas would not 30 
bioaccumulate to greater levels in aquatic organisms that would, in turn, pose substantial health 31 
risks to fish, wildlife, or humans. Because restoration actions implemented under CM2 and CM4 will 32 
increase residence time throughout the Delta and create local areas of warmer water during the 33 
bloom season, it is possible that increases in the frequency, magnitude, and geographic extent of 34 
Microcystis blooms, and thus long-term water quality degradation and significant impacts on 35 
beneficial uses, could occur. Although there is considerable uncertainty regarding this impact, the 36 
effects on Microcystis from implementing CM2–CM21 are determined to be significant. 37 
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Impact WQ-34: Effects on San Francisco Bay Water Quality Resulting from Facilities 1 
Operations and Maintenance (CM1) and Implementation of CM2–CM21 2 

The effects analysis presented in the preceding impacts (Impact WQ-1 through WQ-33) concluded 3 
that Alternative 6A would have a less than significant impact/no adverse effect on the following 4 
constituents in the Delta: 5 

 Boron 6 

 Dissolved Oxygen 7 

 Pathogens 8 

 Pesticides 9 

 Trace Metals 10 

 Turbidity and TSS 11 

Elevated concentrations of boron are of concern in drinking and agricultural water supplies.  12 
However, waters in the San Francisco Bay are not designated to support municipal water supply 13 
(MUN) and agricultural supply (AGR) beneficial uses. Changes in Delta dissolved oxygen, pathogens, 14 
pesticides, and turbidity and TSS are not anticipated to be of a frequency, magnitude and geographic 15 
extent that would adversely affect any beneficial uses or substantially degrade the quality of the 16 
Delta. Thus, changes in boron, dissolved oxygen, pathogens, pesticides, and turbidity and TSS in 17 
Delta outflow are not anticipated to be of a frequency, magnitude and geographic extent that would 18 
adversely affect any beneficial uses or substantially degrade the quality of the of San Francisco Bay. 19 

The effects of Alternative 6A on bromide, chloride, and DOC, in the Delta were determined to be 20 
significant/adverse. Increases in bromide, chloride, and DOC concentrations are of concern in 21 
drinking water supplies; however, as described previously, the San Francisco Bay does not have a 22 
designated MUN use. Thus, changes in bromide, chloride, and DOC in Delta outflow would not 23 
adversely effect any beneficial uses of San Francisco Bay.   24 

Elevated EC, as assessed for this alternative, is of concern for its effects on the agricultural beneficial 25 
use (AGR) and fish and wildlife beneficial uses. As discussed above, San Francisco Bay does not have 26 
an AGR beneficial use designation. Further, as discussed for the No Action Alternative, cAlso, as 27 
discussed for the No Action Alternative, adverse changes in Microcystis levels that could occur in the 28 
Delta would not cause adverse Microcystis blooms in San Francisco Bay, because Microcystis are 29 
intolerant of the Bay’s high salinity and, thus not have not been detected downstream of Suisun Bay. 30 

While effects of Alternative 6A on the nutrients ammonia, nitrate, and phosphorus were determined 31 
to be less than significant/not adverse, these constituents are addressed further below because the 32 
response of the seaward bays to changed nutrient concentrations/loading may differ from the 33 
response of the Delta. Selenium and mercury are discussed further, because they are 34 
bioaccumulative constituents where changes in load due to both changes in Delta concentrations 35 
and exports are of concern. 36 

Nutrients: Ammonia, Nitrate, and Phosphorus 37 

Total nitrogen loads in Delta outflow to Suisun and San Pablo Bays under Alternative 6A would be 38 
dominated almost entirely by nitrate, because planned upgrades to the SRWTP will result in >95% 39 
removal of ammonia in its effluent. Total nitrogen loads to Suisun and San Pablo Bays would 40 
decrease by 5%, relative to Existing Conditions, and increase by 40%, relative to the No Action 41 
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Alternative (Appendix 8O, Table O-1).  The change in nitrogen loading to Suisun and San Pablo Bays 1 
under Alternative 6A would not adversely impact primary productivity in these embayments 2 
because light limitation and grazing current limit algal production in these embayments.  To the 3 
extent that algal growth increases in relation to a change in ammonia concentration, this would have 4 
net positive benefits, because current algal levels in these embayments are low.  Nutrient levels and 5 
ratios are not considered a direct driver of Microcystis and cyanobacteria levels in the North Bay.   6 

The phosphorus load exported from the Delta to Suisun and San Pablo Bays for Alternative 6A is 7 
estimated to increase by 9%, relative to Existing Conditions, and increase by 4% relative to the No 8 
Action Alternative (Appendix 8O, Table O-1) ). The only postulated effect of changes in phosphorus 9 
loads to Suisun and San Pablo Bays is related to the influence of nutrient stoichiometry on primary 10 
productivity.  However, there is uncertainty regarding the impact of nutrient ratios on 11 
phytoplankton community composition and abundance. Any effect on phytoplankton community 12 
composition would likely be small compared to the effects of grazing from introduced clams and 13 
zooplankton in the estuary (Senn and Novick 2014; Kimmerer and Thompson 2014).  Therefore, the 14 
projected change in total nitrogen and phosphorus loading that would occur in Delta outflow to San 15 
Francisco Bay is not expected to result in degradation of water quality with regard to nutrients that 16 
would result in adverse effects to beneficial uses. 17 

Mercury 18 

The estimated long-term average mercury and methylmercury loads in Delta exports are shown in 19 
Appendix 8O, Table O-2. Loads of mercury and methylmercury from the Delta to San Francisco Bay 20 
are estimated to change relatively little due to changes in source water fractions and net Delta 21 
outflow that would occur under Alternative 6A. Mercury load to the Bay, relative to Existing 22 
Conditions, is estimated to increase by 12 kg/yr (5%), relative to Existing Conditions, and 9 kg/yr 23 
(3%), relative to the No Action Alternative. Methylmercury load is estimated to increase by 0.37 24 
kg/yr (10%), relative to Existing Conditions, and increase by 0.28 kg/yr (7%) relative to the No 25 
Action Alternative. The estimated total mercury load to the Bay is 272 kg/yr, which would be less 26 
than the San Francisco Bay mercury TMDL WLA for the Delta of 330 kg/yr. The estimated changes in 27 
mercury and methylmercury loads would be within the overall uncertainty associated with the 28 
estimates of long-term average net Delta outflow and the long-term average mercury and 29 
methylmercury concentrations in Delta source waters. The estimated changes in mercury load 30 
under the alternative would also be substantially less than the considerable differences among 31 
estimates in the current mercury load to San Francisco Bay (SFBRWQCB 2006; David et al. 2009).  32 
Similar uncertainty is expected in the existing methylmercury load in net Delta exports, for which 33 
the best available current load estimate is based on approximately one year of monitoring data (Foe 34 
et al. 2008).   35 

Given that the estimated incremental increases of  mercury and methylmercury loading to San 36 
Francisco Bay would fall within the uncertainty of current mercury and methylmercury load 37 
estimates, the estimated changes in mercury and methylmerucy loads in Delta exports to San 38 
Francisco Bay due to Alternative 6A are not expected to result in adverse effects to beneficial uses or 39 
substantially degrade the water quality with regard to mercury, or make the existing CWA Section 40 
303(d) impairment measurably worse. 41 

Selenium 42 

Changes in source water fraction and net Delta outflow under Alternative 6A, relative to Existing 43 
Conditions, are projected to cause the total selenium load to the North Bay to increase by 24%, 44 
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relative to Existing Conditions, and increase by 20%, relative to the No Action Alternative (Appendix 1 
8O, Table O-3). Changes in long-term average selenium concentrations of the North Bay are assumed 2 
to be proportional to changes in North Bay selenium loads.  Under Alternative 6A, the long-term 3 
average total selenium concentration of the North Bay is estimated to be 0.16µg/L and the dissolved 4 
selenium concentration is estimated to be 0.14 µg/L, which would be a 0.03 µg/L increase relative to 5 
Existing Conditions and the No Action Alternative (Appendix 8O, Table O-3). The dissolved selenium 6 
concentration would be below the target of 0.202 µg/L developed by Presser or Luoma (2013) to 7 
coincide with a white sturgeon whole-body fish tissue selenium concentration not greater than 8 8 
mg/kg in the North Bay.   9 

The incremental increase in dissolved selenium concentrations projected to occur under Alternative 10 
6A, relative to Existing Conditions and the No Action Alternative, would be higher than under 11 
Alternatives 1–5, but still low (0.03 µg/L). The increased dissolved selenium concentration would be 12 
within the overall uncertainty of the analytical methods used to measure selenium in water column 13 
samples; however, it also would be within the uncertainty associated with estimating numeric water 14 
column selenium thresholds (Pressor and Luoma 2013). As described in Section 8.3.1.8, there have 15 
been improvements in selenium concentrations in the tissue of diving ducks and muscle of white 16 
sturgeon since the initial CWA Section 303(d) listing of the North Bay for selenium impairments, and  17 
selenium concentrations in white sturgeon muscle have also generally been below the USEPA’s draft 18 
recommended fish muscle tissue concentration of 11.8 mg/kg dry weight (SFEI 2014). However, as 19 
described under Impact WQ-25, though there is some uncertainty in the estimate of sturgeon 20 
concentrations at western Delta locations, the predicted increases for Alternative 6A are high 21 
enough that they may represent measurably higher body burdens of selenium in aquatic organisms, 22 
thereby substantially increasing the health risks to wildlife (including fish). Because the projected 23 
incremental increases in dissolved selenium could cause measurable changes in water column 24 
concentrations, and these incremental increases would be within the uncertainty in the target water 25 
column threshold for dissolved selenium for protection against adverse bioaccumulative effects in 26 
the North Bay ecosystem, and modeling predicts concentrations in the western Delta may represent 27 
a measurable increase in body burdens of sturgeon, there is potential that the incremental increase 28 
in dissolved selenium concentration projected to occur in the North Bay under Alternative 6A could 29 
result in adverse effects beneficial uses. 30 

NEPA Effects:  Based on the discussion above, Alternative 6A, relative to the No Action Alternative, 31 
would not cause further degradation to water quality with respect to boron, bromide, chloride, 32 
dissolved oxygen, DOC, EC, mercury, pathogens, pesticides, nutrients (ammonia, nitrate, 33 
phosphorus), trace metals, or turbidity and TSS in the San Francisco Bay.  Further, changes in these 34 
constituent concentrations in Delta outflow would not be expected to cause changes in Bay 35 
concentrations of frequency, magnitude, and geographic extent that would adversely affect any 36 
beneficial uses. In summary, based on the discussion above, effects on the San Francisco Bay from 37 
implementation of CM1–CM21 are considered to be not adverse with respect to boron, bromide, 38 
chloride, dissolved oxygen, DOC, EC, mercury, pathogens, pesticides, nutrients (ammonia, nitrate, 39 
phosphorus), trace metals, or turbidity and TSS. However, Alternative 6A could result in increases in 40 
selenium concentrations in the North San Francisco Bay that could result in adverse effects to fish 41 
and wildlife beneficial uses.  This effect is considered to  be adverse. 42 

CEQA Conclusion:  Based on the above, Alternative 6A would not be expected to cause long-term 43 
degradation of water quality in San Francisco Bay resulting in sufficient use of available assimilative 44 
capacity such that occasionally exceeding water quality objectives/criteria would be likely and 45 
would result in substantially increased risk for adverse effects to one or more beneficial uses with 46 
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respect to boron, bromide, chloride, dissolved oxygen, DOC, EC, mercury, pathogens, pesticides, 1 
nutrients (ammonia, nitrate, phosphorus), trace metals, or turbidity and TSS.  Further, based on the 2 
above, this alternative would not be expected to cause additional exceedance of applicable water 3 
quality objectives/criteria in the San Francisco Bay by frequency, magnitude, and geographic extent 4 
that would cause significant impacts on any beneficial uses of waters in the affected environment 5 
with respect to boron, bromide, chloride, dissolved oxygen, DOC, EC, mercury, pathogens, pesticides, 6 
nutrients (ammonia, nitrate, phosphorus), trace metals, or turbidity and TSS. Any changes in boron, 7 
bromide, chloride, and DOC in the San Francisco Bay would not adversely affect beneficial uses, 8 
because the uses most affected by changes in these parameters, MUN and AGR, are not beneficial 9 
uses of the Bay. Further, no substantial changes in dissolved oxygen, pathogens, pesticides, trace 10 
metals or turbidity or TSS are anticipated in the Delta, relative to Existing Conditions, therefore, no 11 
substantial changes these constituents levels in the Bay are anticipated. Changes in Delta salinity 12 
would not contribute to measurable changes in Bay salinity, as the change in Delta outflow would 13 
two to three orders of magnitude lower than (and thus minimal compared to) the Bay’s tidal flow. 14 
Adverse changes in Microcystis levels that could occur in the Delta would not cause adverse 15 
Microcystis blooms in the Bay, because Microcystis are intolerant of the Bay’s high salinity and, thus 16 
not have not been detected downstream of Suisun Bay. The 5% decrease in total nitrogen load and 17 
40% increase in phosphorus load, relative to Existing Conditions, are expected to have minimal 18 
effect on water quality degradation, primary productivity, or phytoplankton community 19 
composition. The estimated increase in mercury load (9 kg/yr; 3%) and methylmercury load (0.37 20 
kg/yr; 10%), relative to Existing Conditions, is within the level of uncertainty in the mass load 21 
estimate and not expected to contribute to water quality degradation, make the CWA section 303(d) 22 
mercury impairment measurably worse or cause mercury/methylmercury  to bioaccumulate to 23 
greater levels in aquatic organisms that would, in turn, pose substantial health risks to fish, wildlife, 24 
or humans.  25 

hough there is some uncertainty in the estimate of sturgeon concentrations at western Delta 26 
locations, the predicted increases are high enough that they may represent measurably higher body 27 
burdens of selenium in aquatic organisms, thereby substantially increasing the health risks to 28 
wildlife (including fish). Environmental Commitment: Selenium Management (AMM27), which 29 
affords for site-specific measures to reduce effects, would be available to reduce BDCP-related 30 
effects associated with selenium. The effectiveness of AMM27 is uncertain and, therefore 31 
implementation may not reduce the identified impact to a level that would be less than significant, 32 
and therefore it is significant and unavoidable. 33 

8.3.3.14 Alternative 7—Dual Conveyance with Pipeline/Tunnel, Intakes 2, 3, 34 

and 5, and Enhanced Aquatic Conservation (9,000 cfs; Operational 35 

Scenario E) 36 

Impact WQ-5: Effects on Bromide Concentrations Resulting from Facilities Operations and 37 
Maintenance (CM1) 38 

Delta 39 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 40 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 41 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 42 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 43 
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CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 1 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 2 
information. 3 

Using the mass-balance modeling approach for bromide (see Section 8.3.1.3), relative to Existing 4 
Conditions, Alternative 7 would result in increases in long-term average bromide concentrations at 5 
Staten Island and Barker Slough (for the modeled drought period only), while long-term average 6 
concentrations would decrease at the other assessment locations (Appendix 8E, Bromide, Table 16). 7 
At Barker Slough, predicted long-term average bromide concentrations would decrease from 51 8 
µg/L to 50 µg/L (2% relative decrease) for the modeled 16-year hydrologic period, but would 9 
increase from 54 µg/L to 72 µg/L (34% relative increase) for the modeled drought period. At Barker 10 
Slough, the predicted 50 µg/L exceedance frequency would decrease from 49% under Existing 11 
Conditions to 29% under Alternative 7, but would increase slightly from 55% to 57% during the 12 
drought period. At Barker Slough, the predicted 100 µg/L exceedance frequency would increase 13 
from 0% under Existing Conditions to 8% under Alternative 7, and would increase from 0% to 22% 14 
during the drought period. At Staten Island, predicted long-term average bromide concentrations 15 
would increase from 50 µg/L to 63 µg/L (27% relative increase) for the modeled 16-year hydrologic 16 
period and would increase from 51 µg/L to 64 µg/L (25% relative increase) for the modeled 17 
drought period. At Staten Island, increases in average bromide concentrations would correspond to 18 
an increased frequency of 50 µg/l threshold exceedance, from 47% under Existing Conditions to 19 
80% under Alternative 7 (52% to 88% for the modeled drought period), and an increase from 1% to 20 
2% (0% to 0% for the modeled drought period) for the 100 µg/L threshold. Changes in exceedance 21 
frequency of the 50 µg/L and 100 µg/L concentration thresholds at other assessment locations 22 
would be less considerable, with exception to Franks Tract. Although long-term average bromide 23 
concentrations were modeled to decrease at Franks Tract, exceedances of the 100 µg/L threshold 24 
would increase slightly, from 82% under Existing Conditions to 99% under Alternative 7 (78% to 25 
97% for the modeled drought period). This comparison to Existing Conditions reflects changes in 26 
bromide due to both Alternative 7 operations (including north Delta intake capacity of 9,000 cfs and 27 
numerous other operational components of Scenario E) and climate change/sea level rise. 28 

Due to the relatively small differences between modeled Existing Conditions and No Action 29 
baselines, changes in long-term average bromide concentrations and changes in exceedance 30 
frequencies relative to the No Action Alternative are generally of similar magnitude to those 31 
previously described for the existing condition comparison (Appendix 8E, Bromide, Table 32 
16).Modeled long-term average bromide concentration at Barker Slough is predicted to increase by 33 
1% (34% for the modeled drought period) relative to the No Action Alternative. Modeled long-term 34 
average bromide concentration increases at Staten Island are predicted to increase by 31% (29% for 35 
the modeled drought period) relative to the No Action Alternative. However, unlike the Existing 36 
Conditions comparison, long-term average bromide concentrations at Buckley Cove would increase 37 
relative to the No Action Alternative, although the increases would be relatively small (≤9%). Unlike 38 
the comparison to Existing Conditions, this comparison to the No Action Alternative reflects changes 39 
in bromide due only to Alternative 7operations. 40 

At Barker Slough, modeled long-term average bromide concentrations for the two baseline 41 
conditions are very similar(Appendix 8E, Bromide, Table 16). Such similarity demonstrates that the 42 
modeled Alternative 7 change in bromide is almost entirely due to Alternative 7 operations, and not 43 
climate change/sea level rise. Therefore, operations are the primary driver of effects on bromide at 44 
Barker Slough, regardless whether Alternative 7 is compared to Existing Conditions, or compared to 45 
the No Action Alternative. 46 
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Results of the modeling approach which used relationships between EC and chloride and between 1 
chloride and bromide (see Section 8.3.1.3) differed somewhat from what is presented above for the 2 
mass-balance approach (see Appendix 8E, Bromide, Table 17).For most locations, the frequency of 3 
exceedance of the 50 µg/L and 100 µg/L were similar. The greatest difference between the methods 4 
was predicted for Barker Slough. The increases in frequency of exceedance of the 100 µg/L 5 
threshold, relative to Existing Conditions and the No Action Alternative, were not as great using this 6 
alternative EC to chloride and chloride to bromide relationship modeling approach as compared to 7 
that presented above from the mass-balance modeling approach. Results indicate 2% exceedance 8 
over the modeled period under Alternative 7, as compared to 1% under Existing Conditions and 2% 9 
under the No Action Alternative. For the drought period, exceedance frequency increased from 0% 10 
under Existing Conditions and the No Action Alternative, to 7% under Alternative 7.Because the 11 
mass-balance approach predicts a greater level of impact at Barker Slough, determination of impacts 12 
was based on the mass-balance results. 13 

While the increase in long-term average bromide concentrations at Barker Slough are relatively 14 
small when modeled over a representative 16-year hydrologic period, increases during the modeled 15 
drought period, principally the relative increase in 100 µg/L exceedance frequency, would represent 16 
a substantial change in source water quality during a season of drought. As discussed for Alternative 17 
1A, drinking water treatment plants obtaining water via the North Bay Aqueduct utilize a variety of 18 
conventional and enhanced treatment technologies in order to achieve DBP drinking water criteria. 19 
While the implications of such a modeled drought period change in bromide concentrations at 20 
Barker Slough is difficult to predict, the substantial modeled increases could lead to adverse changes 21 
in the formation of disinfection byproducts such that considerable treatment plant upgrades may be 22 
necessary in order to achieve equivalent levels of health protection during seasons of drought. 23 
Increases at Staten Island are also considerable, although there are no existing or foreseeable 24 
municipal intakes in the immediate vicinity. Because many of the other modeled locations already 25 
frequently exceed the 100 µg/L threshold under Existing Conditions and the No Action Alternative, 26 
these locations likely already require treatment plant technologies to achieve equivalent levels of 27 
health protection, and thus no additional treatment technologies would be triggered by the small 28 
increases in the frequency of exceeding the 100 µg/L threshold. Hence, no further impact on the 29 
drinking water beneficial use would be expected at these locations. 30 

The seasonal intakes at Mallard Slough and City of Antioch are infrequently used due to water 31 
quality constraints related to sea water intrusion. On a long-term average basis, bromide at these 32 
locations is in excess of 3,000 µg/L, but during seasonal periods of high Delta outflow can be <300 33 
µg/L. Based on modeling using the mass-balance approach, use of the seasonal intakes at Mallard 34 
Slough and City of Antioch under Alternative 7 would experience a period average increase in 35 
bromide during the months when these intakes would most likely be utilized. For those wet and 36 
above normal water year types where mass balance modeling would predict water quality typically 37 
suitable for diversion, predicted long-term average bromide would increase from 103 µg/L to 152 38 
µg/L (48% increase) at City of Antioch and would increase from 150 µg/L to 204 µg/L (36% 39 
increase) at Mallard Slough relative to Existing Conditions (Appendix 8E, Bromide, Table 23). 40 
Increases would be similar for the No Action Alternative comparison. Modeling results using the EC 41 
to chloride and chloride to bromide relationships show increases during these months, but the 42 
relative magnitude of the increases is much lower (Appendix 8E, Bromide, Table 24).Regardless of 43 
the differences in the data between the two modeling approaches, the decisions surrounding the use 44 
of these seasonal intakes is largely driven by acceptable water quality, and thus have historically 45 
been opportunistic. Opportunity to use these intakes would remain, and the predicted increases in 46 
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bromide concentrations at the City of Antioch and Mallard Slough intake would not be expected to 1 
adversely affect MUN beneficial uses, or any other beneficial use, at these locations. 2 

Based on modeling using the mass-balance approach, relative to existing and No Action Alternative 3 
conditions, Alternative 7 would lead to predicted improvements in long-term average bromide 4 
concentrations at Franks Tract, Rock Slough, and Contra Costa PP No. 1, in addition to Banks and 5 
Jones (discussed below). At these locations, long-term average bromide concentrations would be 6 
predicted to decrease by as much as 16–32%, depending on baseline comparison. Modeling results 7 
using the EC to chloride and chloride to bromide relationships generally do not show similar 8 
decreases for Rock Slough and Contra Costa PP No. 1, but rather, predict small increases. Based on 9 
the small magnitude of increases predicted, these increases would not adversely affect beneficial 10 
uses at those locations. 11 

Important to the results presented above is the assumed habitat restoration footprint on both the 12 
temporal and spatial scales incorporated into the modeling.  Modeling sensitivity analyses have 13 
indicated that habitat restoration (which are reflected in the modeling—see Section 8.3.1.3), not 14 
operations covered under CM1, are the driving factor in the modeled bromide increases.  The timing, 15 
location, and specific design of habitat restoration will have effects on Delta hydrodynamics, and any 16 
deviations from modeled habitat restoration and implementation schedule will lead to different 17 
outcomes. Although habitat restoration near Barker Slough is an important factor contributing to 18 
modeled bromide concentrations at the North Bay Aqueduct, BDCP habitat restoration elsewhere in 19 
the Delta can also have large effects. Because of these uncertainties, and the possibility of adaptive 20 
management changes to BDCP restoration activities, including location, magnitude, and timing of 21 
restoration, the estimates are not predictive of the bromide levels that would actually occur in 22 
Barker Slough or elsewhere in the Delta. 23 

Impact WQ-7: Effects on Chloride Concentrations Resulting from Facilities Operations and 24 
Maintenance (CM1) 25 

Delta 26 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 27 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 28 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 29 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 30 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 31 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 32 
information. 33 

Relative to the Existing Conditions and No Action Alternative, Alternative 7 would result in similar 34 
or reduced long-term average chloride concentrations for the 16-year period modeled at most of the 35 
assessment locations, and, depending on modeling approach (see Section 8.3.1.3) increased 36 
concentrations at the Contra Costa Canal at Pumping Plant #1 (i.e., up to 29% compared to No 37 
Action Alternative), Rock Slough (i.e., up to 22% compared to No Action Alternative), and the SF 38 
Mokelumne at Staten Island (i.e., up to 28% compared to Existing Conditions and No Action 39 
Alternative) (Appendix 8G, Chloride, Table Cl-43 and Table Cl-44). Moreover, the direction and 40 
magnitude of predicted changes for Alternative 7 are similar between the alternatives, thus, the 41 
effects relative to Existing Conditions and the No Action Alternative are discussed together. 42 
Additionally, implementation of tidal habitat restoration under CM4 would increase the tidal 43 
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exchange volume in the Delta, and thus may contribute to increased chloride concentrations in the 1 
Bay source water as a result of increased salinity intrusion. More discussion of this phenomenon is 2 
included in Section 8.3.1.3. Consequently, while uncertain, the magnitude of chloride increases may 3 
be greater than indicated herein and would affect the western Delta assessment locations the most 4 
which are influenced to the greatest extent by the Bay source water. The comparison to Existing 5 
Conditions reflects changes in chloride due to both Alternative 7 operations (including north Delta 6 
intake capacity of 9,000 cfs and numerous other operational components of Scenario E) and climate 7 
change/sea level rise. The comparison to the No Action Alternative reflects changes in chloride due 8 
only to operations. The following outlines the modeled chloride changes relative to the applicable 9 
objectives and beneficial uses of Delta waters. 10 

Municipal Beneficial Uses 11 

Estimates of chloride concentrations generated using EC-chloride relationships and DSM2 EC output 12 
(see Section 8.3.1.3) were used to evaluate the 150 mg/L Bay-Delta WQCP objective for municipal 13 
and industrial beneficial uses on a basis of the percent of years the chloride objective is exceeded for 14 
the modeled 16-year period. The objective is exceeded if chloride concentrations exceed 150 mg/L 15 
for a specified number of days in a given water year at both the Antioch and Contra Costa Pumping 16 
Plant #1 locations. For Alternative 7, the modeled frequency of objective exceedance would increase 17 
from 7% of years under Existing Conditions and 0% under the No Action Alternative to 20% of years 18 
under Alternative 7 (Appendix 8G, Chloride, Table Cl-64). 19 

Similarly, estimates of chloride concentrations generated using EC-chloride relationships and DSM2 20 
EC output (see Section 8.3.1.3) were also used to evaluate the 250 mg/L Bay-Delta WQCP objective 21 
for chloride at Contra Costa Pumping Plant #1 where daily average objectives apply. The basis for 22 
the evaluation was the predicted number of days the objective was exceeded for the modeled 16-23 
year period. For Alternative 7, the modeled frequency of objective exceedance would decrease, from 24 
6% of modeled days under Existing Conditions and 5% under the No Action Alternative to 1% of 25 
modeled days under Alternative 7 (Appendix 8G, Chloride, Table Cl-63). 26 

Given the limitations inherent to estimating future chloride concentrations (see Section 8.3.1.3), 27 
estimation of chloride concentrations through both a mass balance approach and an EC-chloride 28 
relationship approach was used to evaluate the 250 mg/L Bay-Delta WQCP objectives in terms of 29 
both frequency of exceedance and use of assimilative capacity. When utilizing the mass balance 30 
approach to model monthly average chloride concentrations for the 16-year period, the predicted 31 
frequency of exceeding the 250 mg/L objective would decrease up to 12% (i.e., 24% for Existing 32 
Conditions to 12%) at the Contra Costa Canal at Pumping Plant #1 (Appendix 8G, Chloride, Table Cl-33 
45 and Figure Cl-13). The frequency of exceedances would decrease at the San Joaquin River at 34 
Antioch (i.e., from 66% under Existing Conditions to 60%) with no substantial change predicted for 35 
Mallard Island (i.e., maximum increase of 1%) (Appendix 8G, Table Cl-45) and no substantial long-36 
term degradation (Appendix 8G, Table Cl-47).However, relative to the No Action conditions, 37 
available assimilative capacity for chloride at the Contra Costa Canal at Pumping Plant #1 would be 38 
substantially reduced in August through October (i.e., reduction ranging from 35% to 74% for the 16 39 
year period modeled, and 100% in August and September [i.e., eliminated]) (Appendix 8G, Table Cl-40 
47), thus reflecting substantial degradation when concentrations would be near, or exceed, the 41 
objective. 42 

In comparison, when utilizing the chloride-EC relationship to model monthly average chloride 43 
concentrations for the 16-year period, trends in frequency of exceedance generally agreed, but use 44 



 Water Quality 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

8-366 
2015 

ICF 00139.14 

 

of assimilative capacity were predicted to be larger at some locations (Appendix 8G, Chloride, Table 1 
Cl-46 and Table Cl-48). Specifically, while the model predicted exceedance frequency would 2 
decrease at the Contra Costa Canal at Pumping Plant #1 and Rock Slough locations, use of 3 
assimilative capacity would increase substantially for the months of February through June as well 4 
as September (i.e., maximum of 82% in March for the modeled drought period). Due to such 5 
seasonal long-term average water quality degradation at these locations, the potential exists for 6 
substantial adverse effects on the municipal and industrial beneficial uses through reduced 7 
opportunity for diversion of water with acceptable chloride levels. Moreover, due to the increased 8 
frequency of exceeding the 150 mg/L Bay-Delta WQCP objective, the potential exists for adverse 9 
effects on the municipal and industrial beneficial uses at Contra Costa Pumping Plant #1 and 10 
Antioch. 11 

303(d) Listed Water Bodies 12 

With respect to the 303(d) listing for chloride in Tom Paine Slough, the monthly average chloride 13 
concentrations for the 16-year period modeled at Old River at Tracy Road would generally be 14 
similar compared to Existing Conditions, and thus, would not be further degraded on a long-term 15 
basis (Appendix 8G, Figure Cl-14. With respect to Suisun Marsh, the monthly average chloride 16 
concentrations for the 16-year period modeled would generally increase compared to Existing 17 
Conditions in some months during October through May at the Sacramento River at Collinsville 18 
(Appendix 8G, Figure Cl-15), Mallard Island (Appendix 8G, Figure Cl-13), and increase substantially 19 
at Montezuma Slough at Beldon’s Landing (i.e., over a doubling of concentration in December 20 
through February) (Appendix 8G, Figure Cl-16). However, modeling of Alternative 7 assumed no 21 
operation of the Montezuma Slough Salinity Control Gates, but the project description assumes 22 
continued operation of the Salinity Control Gates, consistent with assumptions included in the No 23 
Action Alternative.  A sensitivity analysis modeling run conducted for Alternative 4 with the gates 24 
operational consistent with the No Action Alternative resulted in substantially lower EC levels than 25 
indicated in the original Alternative 4 modeling results for Suisun Marsh, but EC levels were still 26 
somewhat higher than EC levels under Existing Conditions for several locations and months.  27 
Although chloride was not specifically modeled in these sensitivity analyses, it is expected that 28 
chloride concentrations would be nearly proportional to EC levels in Suisun Marsh.  Another 29 
modeling run with the gates operational and restoration areas removed resulted in EC levels nearly 30 
equivalent to Existing Conditions, indicating that design and siting of restoration areas has notable 31 
bearing on EC levels at different locations within Suisun Marsh (see Appendix 8H Attachment 1 for 32 
more information on these sensitivity analyses).  These analyses also indicate that increases in 33 
salinity are related primarily to the hydrodynamic effects of CM4, not operational components of 34 
CM1. Based on the sensitivity analyses, optimizing the design and siting of restoration areas may 35 
limit the magnitude of long-term chloride increases in the Marsh.  However, the chloride 36 
concentration increases at certain locations could be substantial, depending on siting and design of 37 
restoration areas.  Thus, these increased chloride levels in Suisun Marsh are considered to 38 
contribute to additional, measureable long-term degradation that potentially would adversely affect 39 
the necessary actions to reduce chloride loading for any TMDL that is developed. 40 

Impact WQ-9: Effects on Dissolved Oxygen Resulting from Facilities Operations and 41 
Maintenance (CM1) 42 

NEPA Effects: Effects of CM1 on dissolved oxygen under Alternative 7 are the same as those 43 
discussed for Alternative 1A and are considered to not be adverse. 44 
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CEQA Conclusion: Effects of CM1 on DO under Alternative 7would be similar to those discussed for 1 
Alternative 1A, and are summarized here, then compared to the CEQA thresholds of significance 2 
(defined in Section 8.3.2) for the purpose of making the CEQA impact determination for this 3 
constituent. For additional details on the effects assessment findings that support this CEQA impact 4 
determination, see the effects assessment discussion under Alternative 1A. 5 

Reservoir storage reductions that would occur under Alternative 7, relative to Existing Conditions, 6 
would not be expected to result in a substantial adverse change in DO levels in the reservoirs, 7 
because oxygen sources (surface water aeration, aerated inflows, vertical mixing) would remain.  8 
Similarly, river flow rate reductions that would occur would not be expected to result in a 9 
substantial adverse change in DO levels in the rivers upstream of the Delta, given that mean monthly 10 
flows would remain within the ranges historically seen under Existing Conditions and the affected 11 
river are large and turbulent. Any reduced DO saturation level that may be caused by increased 12 
water temperature would not be expected to cause DO levels to be outside of the range seen 13 
historically. Finally, amounts of oxygen demanding substances and salinity would not be expected to 14 
change sufficiently to affect DO levels. 15 

It is expected there would be no substantial change in Delta DO levels in response to a shift in the 16 
Delta source water percentages under this alternative or substantial degradation of these water 17 
bodies, with regard to DO. DO levels would be affected by nutrient loading, which the state has 18 
begun to aggressively regulate the discharges of, and this loading would not be expected to lower DO 19 
levels relative to Existing Conditions based on historical DO levels. Further, the anticipated changes 20 
in salinity would have relatively minor effects on DO levels, and tidal exchange, which contribute to 21 
the reaeration of Delta waters would not be expected to change substantially. 22 

There is not expected to be substantial, if even measurable, changes in DO levels in the SWP/CVP 23 
Export Service Areas waters under Alternative 7, relative to Existing Conditions, because the 24 
biochemical oxygen demand of the exported water would not be expected to substantially differ 25 
from that under Existing Conditions (due to ever increasing water quality regulations), canal 26 
turbulence and exposure of the water to the atmosphere and the algal communities that exist within 27 
the canals would establish an equilibrium for DO levels within the canals. The same would occur in 28 
downstream reservoirs. 29 

Therefore, this alternative is not expected to cause additional exceedance of applicable water quality 30 
objectives by frequency, magnitude, and geographic extent that would result in significant impacts 31 
on any beneficial uses within affected water bodies. Because no substantial changes in DO levels are 32 
expected, long-term water quality degradation would not be expected to occur, and, thus, beneficial 33 
uses would not be adversely affected. Various Delta waterways are 303(d)-listed for low DO, but 34 
because no substantial decreases in DO levels would be expected, greater degradation and DO-35 
related impairment of these areas would not be expected. This impact would be less than significant. 36 
No mitigation is required. 37 

Impact WQ-11: Effects on Electrical Conductivity Concentrations Resulting from Facilities 38 
Operations and Maintenance (CM1) 39 

Delta 40 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 41 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 42 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 43 
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included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 1 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 2 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 3 
information. 4 

Relative to Existing Conditions, Alternative 7 would result in an increase in the number of days the 5 
Bay-Delta WQCP EC objectives would be exceeded in the Sacramento River at Emmaton, and the San 6 
Joaquin River at San Andreas Landing, Prisoners Point, and Brandt Bridge (Appendix 8H, Electrical 7 
Conductivity, Table EC-7).  8 

The percent of days the Emmaton EC objective would be exceeded for the entire period modeled 9 
(1976–1991) would increase from 6% under Existing Conditions to 19% under Alternative 7, and 10 
the percent of days out of compliance would increase from 11% under Existing Conditions to 29% 11 
under Alternative 7.  12 

The percent of days the San Andreas Landing EC objective would be exceeded would increase from 13 
1% under Existing Conditions to 4% under Alternative 7, and the percent of days out of compliance 14 
with the EC objective would increase from 1% under Existing Conditions to 7% under Alternative 7. 15 
Sensitivity analyses were performed for Alternative 4 scenario H3, and indicated that many similar 16 
exceedances were modeling artifacts, and the small number of remaining exceedances were small in 17 
magnitude, lasted only a few days, and could be addressed with real time operations of the SWP and 18 
CVP (see Section 8.3.1.1 for a description of real time operations of the SWP and CVP).  Due to 19 
similarities in the nature of the exceedances between alternatives, the findings from these analyses 20 
can be extended to this alternative as well. 21 

The percent of days the Prisoners Point EC objective would be exceeded for the entire period 22 
modeled would increase from 6% under Existing Conditions to 40% under Alternative 7, and the 23 
percent of days out of compliance with the EC objective would increase from 10% under Existing 24 
Conditions to 40% under Alternative 7. Sensitivity analyses conducted for Alternative 4 scenario H3 25 
indicated that removing all tidal restoration areas would reduce the number of exceedances, but 26 
there would still be substantially more exceedances than under Existing Conditions or the No Action 27 
Alternative.  Results of the sensitivity analyses indicate that the exceedances are partially a function 28 
of the operations of the alternative itself, perhaps due to Head of Old River Barrier assumptions and 29 
south Delta export differences (see Appendix 8H Attachment 1 for more discussion of these 30 
sensitivity analyses).  Due to similarities in the nature of the exceedances between alternatives, the 31 
findings from these analyses can be extended to this alternative as well.  Appendix 8H Attachment 2 32 
contains a more detailed assessment of the likelihood of these exceedances impacting aquatic life 33 
beneficial uses.  Specifically, Appendix 8H Attachment 2 discusses whether these exceedances might 34 
have indirect effects on striped bass spawning in the Delta, and concludes that the high level of 35 
uncertainty precludes making a definitive determination.   36 

In the San Joaquin River at Brandt Bridge, the percent of days exceeding the EC objective would 37 
increase from 3% under Existing Conditions to 4% under Alternative 7; the percent of days out of 38 
compliance would increase from 8% under Existing Conditions to 9% under Alternative 7. These 39 
changes are minimal, and are not considered substantial in light of overall modeling uncertainty. 40 

Average EC levels at the western and southern Delta compliance locations and San Joaquin River at 41 
San Andreas Landing (an interior Delta location) would decrease from 0–46% for the entire period 42 
modeled and 2–45% during the drought period modeled (1987–1991) (Appendix 8H, Table EC-18). 43 
In the S. Fork Mokelumne River at Terminous, average EC would increase 6% for the entire period 44 
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modeled and 5% during the drought period modeled. Average EC in the S. Fork Mokelumne River at 1 
Terminous would increase during all months (Appendix 8H, Table EC-18). Average EC in the San 2 
Joaquin River at Prisoners Point would increase by 1% during the drought period (Appendix 8H, 3 
Table EC-18). Given that the western Delta is Clean Water Act section 303(d) listed as impaired due 4 
to elevated EC, the increase in the incidence of exceedance of EC objectives under Alternative 7, 5 
relative to Existing Conditions, has the potential to contribute to additional impairment and 6 
potentially adversely affect beneficial uses. The comparison to Existing Conditions reflects changes 7 
in EC due to both Alternative 7 operations (including north Delta intake capacity of 9,000 cfs and 8 
numerous other operational components of Scenario E) and climate change/sea level rise. 9 

Relative to the No Action Alternative, the percent of days exceeding EC objectives and percent of 10 
days out of compliance would increase at: Sacramento River at Emmaton, San Joaquin River at 11 
Jersey Point, San Andreas Landing, Vernalis, Brandt Bridge, and Prisoners Point; and Old River near 12 
Middle River and at Tracy Bridge (Appendix 8H, Electrical Conductivity, Table EC-7). The increase in 13 
percent of days exceeding the EC objective would be 39% at Prisoners Point and 5% or less at the 14 
remaining locations. The increase in percent of days out of compliance would be 30% at Prisoners 15 
Point and 6% or less at the remaining locations. For the entire period modeled, average EC levels 16 
would increase at: S. Fork Mokelumne River (6%), Old River at Tracy Bridge (1%), and San Joaquin 17 
River at Prisoners Point (10%) (Appendix 8H, Table EC-18). During the drought period modeled, 18 
average EC would increase at: S. Fork Mokelumne River (6%), San Joaquin River at Brandt Bridge 19 
(1%) and Prisoners Point (8%), and Old River at Tracy Bridge 1%) (Appendix 8H, Table EC-18). 20 
Given that the western and southern Delta are Clean Water Act section 303(d) listed as impaired 21 
due to elevated EC, the increase in the incidence of exceedance of EC objectives under Alternative 7, 22 
relative to the No Action Alternative, has the potential to contribute to additional impairment and 23 
potentially adversely affect beneficial uses. The comparison to the No Action Alternative reflects 24 
changes in EC due only to Alternative 7 operations (including north Delta intake capacity of 9,000 25 
cfs and numerous other operational components of Scenario E). 26 

For Suisun Marsh, October–May is the period when Bay-Delta WQCP EC objectives for protection of 27 
fish and wildlife apply. Long-term average EC would increase under Alternative 7, relative to 28 
Existing Conditions, during the months of April and May by 0.2 mS/cm in the Sacramento River at 29 
Collinsville (Appendix 8H, Electrical Conductivity, Table EC-21). Long-term average EC would 30 
decrease relative to Existing Conditions in Montezuma Slough at National Steel during October–May 31 
(Appendix 8H, Table EC-22). The most substantial increase would occur near Beldon Landing, with 32 
long-term average EC levels increasing by 0.8–3.3 mS/cm, depending on the month, nearly doubling 33 
during some months the long-term average EC relative to Existing Conditions (Appendix 8H, Table 34 
EC-23). Sunrise Duck Club and Volanti Slough also would have long-term average EC increases of 35 
0.1–1.6 mS/cm (Appendix 8H, Tables EC-24 and EC-25). Modeling of this alternative assumed no 36 
operation of the Montezuma Slough Salinity Control Gates, but the project description assumes 37 
continued operation of the Salinity Control Gates, consistent with assumptions included in the No 38 
Action Alternative.  A sensitivity analysis modeling run conducted for Alternative 4 scenario H3 with 39 
the gates operational consistent with the No Action Alternative resulted in substantially lower EC 40 
levels than indicated in the original Alternative 4 modeling results, but EC levels were still 41 
somewhat higher than EC levels under Existing Conditions and the No Action Alternative for several 42 
locations and months.  Another modeling run with the gates operational and restoration areas 43 
removed resulted in EC levels nearly equivalent to Existing Conditions and the No Action 44 
Alternative, indicating that design and siting of restoration areas has notable bearing on EC levels at 45 
different locations within Suisun Marsh (see Appendix 8H Attachment 1 for more information on 46 
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these sensitivity analyses).  These analyses also indicate that increases are related primarily to the 1 
hydrodynamic effects of CM4, not operational components of CM1. Based on the sensitivity analyses, 2 
optimizing the design and siting of restoration areas may limit the magnitude of long-term EC 3 
increases to be on the order of  1 mS/cm or less. Due to similarities in the nature of the EC increases 4 
between alternatives, the findings from these analyses can be extended to this alternative as well. 5 

The degree to which the long-term average EC increases in Suisun Marsh would cause exceedance of 6 
Bay-Delta WQCP objectives is unknown, because these objectives are expressed as a monthly 7 
average of daily high tide EC, which does not have to be met if it can be demonstrated “equivalent or 8 
better protection will be provided at the location” (State Water Resources Control Board 2006:14). 9 
The long-term average EC increase may, or may not, contribute to adverse effects on beneficial uses, 10 
depending on how and when wetlands are flooded, soil leaching cycles, and how agricultural use of 11 
water is managed, and future actions taken with respect to the marsh. However, the EC increases at 12 
certain locations could be substantial, depending on siting and design of restoration areas, and it is 13 
uncertain the degree to which current management plans for the Suisun Marsh would be able to 14 
address these substantially higher EC levels and protect beneficial uses. Thus, these increased EC 15 
levels in Suisun Marsh are considered to have a potentially adverse effect on marsh beneficial uses. 16 
Long-term average EC increases in Suisun Marsh under Alternative 7 relative to the No Action 17 
Alternative would be similar to the increases relative to Existing Conditions. Suisun Marsh is section 18 
303(d) listed as impaired due to elevated EC, and the potential increases in long-term average EC 19 
concentrations could contribute to additional impairment. 20 

NEPA Effects: In summary, the increased frequency of exceedance of EC objectives in the western 21 
Delta under Alternative 7, relative to the No Action Alternative, would contribute to adverse effects 22 
on the agricultural beneficial uses. In addition. the increased frequency of exceedance of the San 23 
Joaquin River at Prisoners Point EC objective and long-term and drought period average EC could 24 
contribute to adverse effects on fish and wildlife beneficial uses (specifically, indirect adverse effects 25 
on striped bass spawning), though there is a high degree of uncertainty associated with this impact. 26 
Given that the western Delta is Clean Water Act section 303(d) listed as impaired due to elevated EC, 27 
the increase in the incidence of exceedance of EC objectives in this portion of the Delta has the 28 
potential to contribute to additional beneficial use impairment. The increases in long-term average 29 
EC levels that could occur in Suisun Marsh would further degrade existing EC levels and could 30 
contribute to adverse effects on the fish and wildlife beneficial uses. Suisun Marsh is section 303(d) 31 
listed as impaired due to elevated EC, and the potential increases in long-term average EC levels 32 
could contribute to additional beneficial use impairment. These increases in EC constitute an 33 
adverse effect on water quality. Mitigation Measure WQ-11 would be available to reduce these 34 
effects (implementation of this measure along with a separate, non-environmental commitment as 35 
set forth in EIR/EIS Appendix 3B, Environmental Commitments, relating to the potential EC-related 36 
changes would reduce these effects). 37 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 38 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 39 
purpose of making the CEQA impact determination for this constituent. For additional details on the 40 
effects assessment findings that support this CEQA impact determination, see the effects assessment 41 
discussion that immediately precedes this conclusion. 42 

River flow rate and reservoir storage reductions that would occur under Alternative 7, relative to 43 
Existing Conditions, would not be expected to result in a substantial adverse change in EC levels in 44 
the reservoirs and rivers upstream of the Delta, given that: changes in the quality of watershed 45 
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runoff and reservoir inflows would not be expected to occur in the future; the state’s aggressive 1 
regulation of point-source discharge effects on Delta salinity-elevating parameters and the expected 2 
further regulation as salt management plans are developed; the salt-related TMDLs adopted and 3 
being developed for the San Joaquin River; and the expected improvement in lower San Joaquin 4 
River average EC levels commensurate with the lower EC of the irrigation water deliveries from the 5 
Delta. 6 

Relative to Existing Conditions, Alternative 7 would not result in any substantial increases in long-7 
term average EC levels in the SWP/CVP Export Service Areas. There would be no exceedance of the 8 
EC objective at the Jones and Banks pumping plants. Average EC levels for the entire period modeled 9 
would decrease at both plants and, thus, this alternative would not contribute to additional 10 
beneficial use impairment related to elevated EC in the SWP/CVP Export Service Areas waters. 11 
Rather, this alternative would improve long-term EC levels in the SWP/CVP Export Service Areas, 12 
relative to Existing Conditions. 13 

In the Plan Area, Alternative 7 would result in an increase in the frequency with which Bay-Delta 14 
WQCP EC objectives are exceeded in the Sacramento River at Emmaton (agricultural objective; 13% 15 
increase),  and San Joaquin River at Prisoners Point (fish and wildlife objective; 34% increase) in the 16 
interior Delta for the entire period modeled (1976–1991). The increased frequency of exceedance of 17 
the fish and wildlife objective at Prisoners Point could contribute to adverse effects on aquatic life 18 
(specifically, indirect adverse effects on striped bass spawning), though there is a high degree of 19 
uncertainty associated with this impact. The increased frequency of the EC exceedance at Emmaton 20 
could contribute to adverse effects on agricultural uses. Because EC is not bioaccumulative, the 21 
increases in long-term average EC levels would not directly cause bioaccumulative problems in 22 
aquatic life or humans. The western Delta is Clean Water Act section 303(d) listed for elevated EC 23 
and the increased frequency of exceedance of EC objectives that would occur in this portion of the 24 
Delta could make beneficial use impairment measurably worse. This impact is considered to be 25 
significant. 26 

Further, relative to Existing Conditions, Alternative 7 could result in substantial increases in long-27 
term average EC during the months of October through May in Suisun Marsh. The increases in long-28 
term average EC levels that could occur in Suisun Marsh could further degrade existing EC levels and 29 
thus contribute additionally to adverse effects on the fish and wildlife beneficial uses. Because EC is 30 
not bioaccumulative, the increases in long-term average EC levels would not directly cause 31 
bioaccumulative problems in wildlife. Suisun Marsh is Clean Water Act section 303(d) listed for 32 
elevated EC and the increases in long-term average EC that would occur in the marsh could make 33 
beneficial use impairment measurably worse. This impact is considered to be significant. 34 

Implementation of Mitigation Measure WQ-11 along with a separate, non-environmental 35 
commitment relating to the potential increased costs associated with EC-related changes would 36 
reduce these effects. While mitigation measures to reduce these water quality effects in affected 37 
water bodies to less than significant levels are not available, implementation of Mitigation Measure 38 
WQ-11 is recommended to attempt to reduce the effect that increased EC concentrations may have 39 
on Delta beneficial uses. However, because the effectiveness of this mitigation measure to result in 40 
feasible measures for reducing water quality effects is uncertain, this impact is considered to remain 41 
significant and unavoidable. Please see Mitigation Measure WQ-11 under Impact WQ-11 in the 42 
discussion of Alternative 1A. 43 
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In addition to and to supplement Mitigation Measure WQ-11, the BDCP proponents have 1 
incorporated into the BDCP, as set forth in EIR/EIS Appendix 3B, Environmental Commitments, a 2 
separate, non-environmental commitment to address the potential increased water treatment costs 3 
that could result from EC concentration effects on municipal, industrial and agricultural water 4 
purveyor operations. Potential options for making use of this financial commitment include funding 5 
or providing other assistance towards acquiring alternative water supplies or towards modifying 6 
existing operations when EC concentrations at a particular location reduce opportunities to operate 7 
existing water supply diversion facilities. Please refer to Appendix 3B, Environmental Commitments, 8 
for the full list of potential actions that could be taken pursuant to this commitment in order to 9 
reduce the water quality treatment costs associated with water quality effects relating to chloride, 10 
electrical conductivity, and bromide. 11 

Impact WQ-13: Effects on Mercury Concentrations Resulting from Facilities Operations and 12 
Maintenance (CM1) 13 

Delta 14 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 15 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 16 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 17 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 18 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 19 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 20 
information. 21 

The water quality impacts of waterborne concentrations of mercury and methylmercury and fish 22 
tissue mercury concentrations were evaluated for 9 Delta locations. The analysis of percentage 23 
change in assimilative capacity of waterborne total mercury of Alternative 7 relative to the 25 ng/L 24 
ecological risk benchmark as compared to Existing Conditions showed a 6.7% reduction at Old River 25 
at Rock Slough and Contra Costa Pumping Plant, and a 6.6% reduction at those same locations 26 
relative to the No Action Alternative. These changes are not expected to result in adverse effects to 27 
beneficial use (Figures 8-53 and 8-54). Similarly, changes in methylmercury concentration are 28 
expected to be relatively small. The greatest annual average methylmercury concentration for 29 
drought conditions was 0.164 ng/L for the San Joaquin River at Buckley Cove which was slightly 30 
higher than Existing Conditions (0.161 ng/L), and slightly lower than the No Action Alternative 31 
(0.167 ng/L) (Appendix 8I,Mercury, Table I-6).All modeled input concentrations exceeded the 32 
methylmercury TMDL guidance objective of 0.06 ng/L, therefore percentage change in assimilative 33 
capacity was not evaluated for methylmercury. 34 

Fish tissue estimates show substantial percentage increases in concentration and exceedance 35 
quotients for mercury at some Delta locations. The greatest changes in exceedance quotients 36 
relative to Existing Conditions and the No Action Alternative are 30–39% at the Contra Costa 37 
Pumping Plant and 32–45% for Old River at Rock Slough (Figure 8-55a,b, Appendix 8I, Table I-14b). 38 
Because these increases are substantial, and it is evident that substantive increases are expected at 39 
numerous locations throughout the Delta, these changes may be measurable in the environment.  40 
See Appendix 8I for a discussion of the uncertainty associated with the fish tissue estimates. 41 
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NEPA Effects: Based on the above discussion, the effects of mercury and methylmercury in 1 
comparison of Alternative 7 to the No Action Alternative (as waterborne and bioaccumulated forms) 2 
are considered to be adverse for the case of fish tissue bioaccumulation at some locations. 3 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 4 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 5 
purpose of making the CEQA impact determination for this constituent. For additional details on the 6 
effects assessment findings that support this CEQA impact determination, see the effects assessment 7 
discussion that immediately precedes this conclusion. 8 

Under Alternative 7, greater water demands and climate change would alter the magnitude and 9 
timing of reservoir releases and river flows upstream of the Delta in the Sacramento River 10 
watershed and east-side tributaries, relative to Existing Conditions. Concentrations of mercury and 11 
methylmercury upstream of the Delta will not be substantially different relative to Existing 12 
Conditions due to the lack of important relationships between mercury/methylmercury 13 
concentrations and flow for the major rivers. 14 

Methylmercury concentrations exceed criteria at all locations in the Delta and no assimilative 15 
capacity exists. Monthly average waterborne concentrations of total and methylmercury, over the 16 
period of record, are very similar to Existing Conditions, but showed notable increases at some 17 
locations.  Estimates of fish tissue mercury concentrations show substantial increases would occur 18 
for several sites for Alternative 7 as compared to Existing Conditions for Delta sites. 19 

Assessment of effects of mercury in the SWP and CVP Export Service Areas were based on effects on 20 
mercury concentrations and fish tissue mercury concentrations at the Banks and Jones pumping 21 
plants. The Banks and Jones pumping plants are expected to show increased assimilative capacity 22 
for waterborne mercury and decreased fish tissue concentrations of mercury for Alternative 7 as 23 
compared to Existing Conditions. 24 

As such, this alternative is not expected to cause additional exceedance of applicable water quality 25 
objectives/criteria by frequency, magnitude, and geographic extent that would cause adverse effects 26 
on any beneficial uses of waters in the affected environment. However, increases in fish tissue 27 
mercury concentrations are substantial, and changes in fish tissue mercury concentrations would 28 
make existing mercury-related impairment in the Delta measurably worse. In comparison to 29 
Existing Conditions, Alternative 7 would increase levels of mercury by frequency, magnitude, and 30 
geographic extent such that the affected environment would be expected to have measurably higher 31 
body burdens of mercury in aquatic organisms, thereby substantially increasing the health risks to 32 
wildlife (including fish) or humans consuming those organisms. This impact is considered to be 33 
significant. Feasible or effective actions to reduce the effects on mercury resulting from CM1 are 34 
unknown. General mercury management measures through CM12, or actions taken by other entities 35 
or programs such as TMDL implementation, may minimize or reduce sources and inputs of mercury 36 
to the Delta and methylmercury formation. However, it is uncertain whether this impact would be 37 
reduced to a level that would be less than significant as a result of CM12 or other future actions. 38 
Therefore, the impact would be significant and unavoidable. 39 



 Water Quality 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

8-374 
2015 

ICF 00139.14 

 

Impact WQ-25: Effects on Selenium Concentrations Resulting from Facilities Operations and 1 
Maintenance (CM1) 2 

Delta 3 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 4 
and CM4) would affect Delta hydrodynamics. To the extent that restoration actions alter 5 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 6 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 7 
CM2–CM21 not attributable to hydrodynamics, such as additional loading of a constituent to the 8 
Delta, are discussed within the impact header for CM2–CM21. See Section 8.3.1.3 for more 9 
information. 10 

Selenium concentrations and threshold comparisons for each of the 11 modeled Delta assessment 11 
locations under Alternative 7, relative to Existing Conditions and the No Action Alternative, are 12 
presented in Appendix 8M, Selenium, Table M-9a for water, Tables M-17 and M-27 for most biota 13 
(whole-body fish [excluding sturgeon], bird eggs [invertebrate diet], bird eggs [fish diet], and fish 14 
fillets) throughout the Delta, and Tables M-30 through M-32 for sturgeon at the two western Delta 15 
locations. Figures 8-59a and 8-60a present graphical distributions of predicted selenium 16 
concentration changes (shown as changes in available assimilative capacity based on 1.3 µg/L) in 17 
water at each modeled assessment location for all years. Appendix 8M, Figure M-24 provides more 18 
detail in the form of monthly patterns of selenium concentrations in water during the modeling 19 
period. 20 

Alternative 7 would result in small to moderate changes in average selenium concentrations in 21 
water at all modeled Delta assessment locations relative to Existing Conditions and the No Action 22 
Alternative (Appendix 8M,Selenium, Table M-9a). Long-term average concentrations at some 23 
interior and western Delta locations would increase by 0.01–0.13 µg/L for the entire period 24 
modeled.  The increases in selenium concentrations in water would result in reductions in available 25 
assimilative capacity for selenium of 1–12%, relative to the 1.3 µg/L USEPA draft water quality 26 
criterion (Figures 8-59a and 8-60a).The long-term average selenium concentrations in water under 27 
Alternative 7 (range 0.09–0.38 µg/L) would be similar to those for Existing Conditions (range 0.09–28 
0.41 µg/L) and the No Action Alternative (range 0.09–0.38 µg/L), and all would be well below the 29 
USEPA draft water quality criterion of 1.3 µg/L (Appendix 8M, Table 9a). 30 

Relative to Existing Conditions and the No Action Alternative, Alternative 7 would generally result in 31 
small changes (less than 4%) in estimated selenium concentrations in most biota (whole-body fish 32 
(excluding sturgeon), bird eggs [invertebrate diet], bird eggs [fish diet], and fish fillets) throughout 33 
the Delta, with little difference among locations (Figures 8-61a through 8-64b; Appendix 8M, 34 
Selenium, Table M-27). Despite the small changes in selenium concentrations in biota, Level of 35 
Concern Exceedance Quotients (i.e., modeled tissue divided by Level of Concern benchmarks) for 36 
selenium concentrations in those biota for all years and for drought years are less than 1.0 37 
(indicating low probability of adverse effects). Similarly, Advisory Tissue Level Exceedance 38 
Quotients for selenium concentrations in fish fillets for all years and drought years also are less than 39 
1.0. Estimated selenium concentrations in sturgeon for the San Joaquin River at Antioch are 40 
predicted to increase by about 30 percent relative to Existing Conditions and to the No Action 41 
Alternative in all years (from about 4.7 to 6.1 mg/kg dry weight [dw]). Likewise, those for sturgeon 42 
in the Sacramento River at Mallard Island are predicted to increase by about 18 percent in all years 43 
(from about 4.4 to 5.2 mg/kg dw) (Appendix 8M, Tables M-30 and M-31). Selenium concentrations 44 
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in sturgeon during drought years are expected to increase by 11 to 24 percent at those locations. 1 
Detection of changes in whole-body sturgeon such as those estimated for the western Delta may 2 
require large sample sizes because of the inherent variability in fish tissue selenium concentrations. 3 
Low Toxicity Threshold Exceedance Quotients for selenium concentrations in sturgeon in the 4 
western Delta would exceed 1.0 for drought years at both locations (as they do for Existing 5 
Conditions and the No Action Alternative; Figure 8-65) and for all years at the San Joaquin River at 6 
Antioch, whereas Existing Conditions and the No Action Alternative do not (quotient increases from 7 
0.94 to 1.2 at San Joaquin at Antioch) (Appendix 8M, Table M-32). High Toxicity Threshold 8 
Exceedance Quotients for selenium concentrations in sturgeon in the western Delta would exceed 9 
1.0 for drought years in the San Joaquin River at Antioch, whereas Existing Conditions and the No 10 
Action Alternative do not (quotient increases from about 0.85 to 1.1) (Figure 8-65; Appendix 8M, 11 
Table M-32).  12 

The disparity between larger estimated changes for sturgeon and smaller changes for other biota is 13 
attributable largely to differences in modeling approaches, as described in Appendix 8M, Selenium. 14 
The model for most biota was calibrated to encompass the varying concentration-dependent uptake 15 
from waterborne selenium concentrations (expressed as the Kd, which is the ratio of selenium 16 
concentrations in particulates [as the lowest level of the food chain] relative to the waterborne 17 
concentration) that was exhibited in data for largemouth bass in 2000, 2005, and 2007 at various 18 
locations across the Delta. In contrast, the modeling for sturgeon could not be similarly calibrated at 19 
the two western Delta locations and used literature-derived uptake factors and trophic transfer 20 
factors for the estuary from Presser and Luoma (2013). As noted in the appendix, there was a 21 
significant negative log-log relationship of Kd to waterborne selenium concentration that reflected 22 
the greater bioaccumulation rates for bass at low waterborne selenium than at higher 23 
concentrations. (There was no difference in bass selenium concentrations in the Sacramento River 24 
at Rio Vista in comparison to the San Joaquin River at Vernalis in 2000, 2005, and 2007 [Foe 2010], 25 
despite a nearly 10-fold difference in waterborne selenium.) Thus, there is more confidence in the 26 
site-specific modeling based on the Delta-wide model that was calibrated for bass data than in the 27 
estimates for sturgeon based on “fixed” Kds for all years and for drought years without regard to 28 
waterborne selenium concentration at the two locations in different time periods.  29 

Increased water residence times could increase the bioaccumulation of selenium in biota, thereby 30 
potentially increasing fish tissue and bird egg concentrations of selenium (see residence time 31 
discussion in Appendix 8M, Selenium, and Presser and Luoma [2010b]). Thus, residence time was 32 
assessed for its relevance to selenium bioaccumulation.  Table 60a (presented originally in Section 33 
8.3.1.7 in the Microcystis subsection) shows the time for neutrally buoyant particles to move through 34 
the Delta (surrogate for flow and residence time). Although an increase in residence time 35 
throughout the Delta is expected under the No Action Alternative, relative to Existing Conditions 36 
(because of climate change and sea level rise), the change is fairly small in most areas of the Delta. 37 
Thus, the changes in residence times between Alternative 7 and the No Action Alternative are very 38 
similar to the changes in residence times between Alternative 7 and the Existing Conditions.  39 

Relative to Existing Conditions and the No Action Alternative, increases in residence times for 40 
Alternative 7 would be greater in the South Delta and East Delta than in other sub-regions. Relative 41 
to Existing Conditions, annual average residence times for Alternative 7 in the South Delta are 42 
expected to increase by more than 35 days (Table 60a). and in the East Delta increase by more than 43 
20 days. Increases in residence times for other sub-regions would be smaller, especially as 44 
compared to Existing Conditions and the No Action Alternative (which are longer than those 45 
modeled for the South Delta).  As mentioned above, these results incorporate hydrodynamic effects 46 
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of both CM1 and CM2 and CM4, and the effects of CM1 cannot be distinguished from the effects of 1 
CM2 and CM4.  However, it is expected that CM2 and CM4 are substantial drivers of the increased 2 
residence time.   3 

Presser and Luoma (2010b) summarized and discussed selenium uptake in the Bay-Delta (including 4 
hydrologic conditions [e.g., Delta outflow and residence time for water], Kds [the ratio of selenium 5 
concentrations in particulates, as the lowest level of the food chain, relative to the water-borne 6 
concentration], and associated tissue concentrations [especially in clams and their consumers, such 7 
as sturgeon]). When the Delta Outflow Index (daily average flow per month) decreased by five-fold 8 
(73,732 cubic feet per second [cfs] in June 1998 to 12, 251 cfs in October 1998), residence time 9 
doubled (from 11 to 22 days) and the calculated mean Kd also doubled (from 3,198 to 6,501). 10 
However, when daily average Delta outflow in November 1999 was only 6,951 cfs (i.e., about one-11 
half that in October 1998) and residence time was 70 days, the calculated mean Kd (7,614) did not 12 
increase proportionally. 13 

Models are not available to quantitatively estimate the level of changes in selenium bioaccumulation 14 
as related to residence time, but the effects of residence time are incorporated in the 15 
bioaccumulation modeling for selenium that was based on higher Kd values for drought years in 16 
comparison to wet, normal, or all years; see Appendix 8M, Selenium. If increases in fish tissue or bird 17 
egg selenium were to occur, the increases would likely be of concern only where fish tissues or bird 18 
eggs are already elevated in selenium to near or above thresholds of concern. That is, where biota 19 
concentrations are currently low and not approaching thresholds of concern (which, as discussed 20 
above, is the case throughout the Delta, except for sturgeon in the western Delta), changes in 21 
residence time alone would not be expected to cause them to then approach or exceed thresholds of 22 
concern. In consideration of this factor, although the Delta as a whole is a CWA Section 303(d)-listed 23 
water body for selenium, and although monitoring data of fish tissue or bird eggs in the Delta are 24 
sparse, the most likely area in which biota tissues would be at levels high enough that additional 25 
bioaccumulation due to increased residence time from restoration areas would be a concern is the 26 
western Delta and Suisun Bay for sturgeon, as discussed above.  As shown in Table 60a, the overall 27 
increase in residence time estimated in the western Delta is 3 days relative to Existing Conditions, 28 
and 1 day relative to the No Action Alternative.  Given the available information, these increases are 29 
small enough that they are not expected to substantially affect selenium bioaccumulation in the 30 
western Delta.  Because CM2 and CM4 are expected to be substantial drivers of the increased 31 
residence times, further discussion is included in Impact WQ-26 below. 32 

In summary, relative to Existing Conditions and the No Action Alternative, Alternative 7 would 33 
result in small  changes (less than 4%) in selenium concentrations throughout the Delta for most 34 
biota, although larger increases in selenium concentrations are predicted for sturgeon in the 35 
western Delta. The Low Toxicity Threshold Exceedance Quotient for selenium concentrations in 36 
sturgeon for all years in the San Joaquin River at Antioch would increase from 0.94 for Existing 37 
Conditions and the No Action Alternative to 1.2, and from 0.88 to 1.0 at Sacramento River at Mallard 38 
Island. The High Toxicity Threshold Exceedance Quotient for selenium concentrations for sturgeon 39 
at Antioch would increase from 0.85 for Existing Conditions and 0.86 for the No Action Alternative 40 
to 1.1. Concentrations of selenium in sturgeon would exceed the higher benchmark for Antioch only 41 
in drought years, indicating a high potential for effects. The modeling of bioaccumulation for 42 
sturgeon is less calibrated to site-specific conditions than that for other biota, which was calibrated 43 
on a robust dataset for modeling of bioaccumulation in largemouth bass as a representative species 44 
for the Delta. Overall the predicted increase for Alternative 7 is high enough that it may represent a 45 
measureable increase in body burdens of sturgeon, which would constitute an adverse impact.  46 
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SWP/CVP Export Service Areas 1 

Alternative 7 would result in moderate (0.09–0.15 µg/L) decreases in average selenium 2 
concentrations in water at the Banks and Jones pumping plants, relative to the Existing Conditions 3 
and the No Action Alternative, for the entire period modeled (Appendix 8M, Selenium, Table M-9a). 4 
These decreases in long-term average selenium concentrations in water would result increases in 5 
available assimilative capacity for selenium at these pumping plants of 9–16%, relative to the USEPA 6 
draft water quality criterion of 1.3 µg/L. Furthermore, the long-term average selenium 7 
concentrations in water for Alternative 7 (range 0.12–0.13 µg/L) would be well below the USEPA 8 
draft water quality criterion of 1.3 µg/L (Appendix 8M, Table 9a). 9 

Relative to Existing Conditions and the No Action Alternative, Alternative 7 would result in small 10 
changes (less than 3%) in estimated selenium concentrations in biota (whole-body fish, bird eggs 11 
[invertebrate diet], bird eggs [fish diet], and fish fillets) at Banks and Jones pumping plants (Figures 12 
8-61a through 8-64b; Appendix 8M,Selenium,Table M-27). Concentrations in biota would not exceed 13 
any selenium benchmarks for Alternative 7 (Figures 8-61a through 8-64a). 14 

NEPA Effects: Based on the discussion above, the effects on selenium from Alternative 7 are 15 
considered to be adverse. This determination is reached because selenium concentrations in whole-16 
body sturgeon modeled at two western Delta locations would increase by an average of 21%, which 17 
may represent a measurable increase in the environment. These potentially measurable increases 18 
represent an adverse impact. 19 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 20 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 21 
purpose of making the CEQA impact determination for selenium. For additional details on the effects 22 
assessment findings that support this CEQA impact determination, see the effects assessment 23 
discussion that immediately precedes this conclusion. 24 

There are no substantial point sources of selenium in watersheds upstream of the Delta, and no 25 
substantial nonpoint sources of selenium in the watersheds of the Sacramento River and the eastern 26 
tributaries. Nonpoint sources in the San Joaquin Valley that contribute selenium to the Delta will be 27 
controlled through a TMDL developed by the Central Valley Water Board (2001) for the lower San 28 
Joaquin River, established limits for the Grassland Bypass Project, and Basin Plan objectives (Central 29 
Valley Water Board[ 2010d] and State Water Board [2010b, 2010c]) that are expected to result in 30 
decreasing discharges of selenium from the San Joaquin River to the Delta. Consequently, any 31 
modified reservoir operations and subsequent changes in river flows under Alternative 7, relative to 32 
Existing Conditions, are expected to cause negligible changes in selenium concentrations in water. 33 
Any negligible changes in selenium concentrations that may occur in the water bodies of the affected 34 
environment located upstream of the Delta would not be of frequency, magnitude, and geographic 35 
extent that would adversely affect any beneficial uses or substantially degrade the quality of these 36 
water bodies as related to selenium. 37 

Relative to Existing Conditions, modeling estimates indicate that Alternative 7 would result in 38 
essentially no change in selenium concentrations in water or most biota throughout the Delta, with 39 
no exceedances of benchmarks for biological effects. Relative to Existing Conditions, modeling 40 
estimates indicate that Alternative 7 would increase selenium concentrations in whole-body 41 
sturgeon modeled at two western Delta locations by an estimated 21%, which may represent a 42 
measurable increase in the environment. Because both low and high toxicity benchmarks are 43 
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exceeded, these potentially measurable increases represent a potential impact to fish and wildlife 1 
beneficial uses. 2 

Assessment of effects of selenium in the SWP/CVP Export Service Areas is based on effects on 3 
selenium concentrations at the Banks and Jones pumping plants. Relative to Existing Conditions, 4 
Alternative 7 would cause no increase in the frequency with which applicable benchmarks would be 5 
exceeded, and would slightly improve the quality of water in selenium concentrations at the Banks 6 
and Jones pumping plants. 7 

Based on the above, although waterborne selenium concentrations would not exceed applicable 8 
water quality objectives/criteria, however, significant impacts on some beneficial uses of waters in 9 
the Delta could occur because high toxicity benchmarks would be exceeded (where they are not 10 
under Existing Conditions), and uptake of selenium from water to biota may measurably increase. In 11 
comparison to Existing Conditions, water quality conditions under this alternative would increase 12 
levels of selenium (a bioaccumulative pollutant) by frequency, magnitude, and geographic extent 13 
such that the affected environment may have measurably higher body burdens of selenium in 14 
aquatic organisms, thereby substantially increasing the health risks to wildlife (including fish); 15 
however, impacts to humans consuming those organisms are not expected to occur. Water quality 16 
conditions under this alternative with respect to selenium would cause long-term degradation of 17 
water quality in the western Delta. Except in the vicinity of the western Delta for sturgeon, water 18 
quality conditions under this alternative would not increase levels of selenium by frequency, 19 
magnitude, and geographic extent such that the affected environment would be expected to have 20 
measurably higher body burdens of selenium in aquatic organisms. The greater level of selenium 21 
bioaccumulation in the western Delta would further degrade water quality by measurable levels, on 22 
a long-term basis, for selenium and, thus, cause the CWA Section 303(d)-listed impairment of 23 
beneficial use to be made discernibly worse. This impact is considered significant. Environmental 24 
Commitment: Selenium Management (AMM27), which affords for site-specific measures to reduce 25 
effects, would be available to reduce BDCP-related effects associated with selenium. The 26 
effectiveness of AMM27 is uncertain and, therefore implementation may not reduce the identified 27 
impact to a level that would be less than significant, and therefore it is significant and unavoidable. 28 

The need for, and the feasibility and effectiveness of, post-operation mitigation for the predicted 29 
level of selenium bioaccumulation is uncertain. The first step shall be to determine the reliability of 30 
the model in predicting biota selenium concentrations in the affected environment where effects are 31 
predicted but selenium data are lacking. For that reason, the model shall be validated with site-32 
specific sampling before extensive mitigation measures relative to CM1 operations are developed 33 
and evaluated for feasibility, as the measures and their evaluation for feasibility are likely to be 34 
complex. Specifically, it remains to be determined whether the available existing data for transfer of 35 
selenium from water to particulates and through different trophic levels of the food chain are 36 
representative of conditions that may occur from implementation of Alternative 7. Therefore, the 37 
proposed mitigation measure requires that sampling be conducted to characterize each step of data 38 
inputs needed for the model, and then the refined model be validated for local conditions. This 39 
impact is considered significant and unavoidable. 40 

Impact WQ-26: Effects on Selenium Concentrations Resulting from Implementation ofCM2–41 
CM21 42 

NEPA Effects: Effects of CM2–CM21 on selenium under Alternative 7 are the same as those 43 
discussed for Alternative 1A and are considered not to be adverse. 44 
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CEQA Conclusion: CM2–CM21 proposed under Alternative 7 would be similar to those proposed 1 
under Alternative 1A. As such, effects on selenium resulting from the implementation of CM2–CM21 2 
would be similar to that previously discussed for Alternative 1A. This impact is considered to be less 3 
than significant. No mitigation is required. 4 

Impact WQ-32.  Effects on Microcystis Bloom Formation Resulting from Facilities Operations 5 
and Maintenance (CM1). 6 

Effects of facilities and operations (CM1) on Microcystis abundance, and thus microcystins 7 
concentrations, in water bodies of the affected environment under Alternative 7 would be very 8 
similar (i.e., nearly the same) to those discussed for Alternative 1A.  This is because factors that 9 
affect Microcystis abundance in waters upstream of the Delta, in the Delta, and in the SWP/CVP 10 
Export Services Areas under Alternative 1A would similarly change under Alternative 7, relative to 11 
Existing Conditions and the No Action Alternative.  For the Delta in particular, there are differences 12 
in the direction and magnitude of water residence time changes during the Microcystis bloom 13 
period among the six Delta sub-regions under Alternative 7 compared to Alternative 1A, relative to 14 
Existing Conditions and No Action Alternative.  However, under Alternative 7, relative to Existing 15 
Conditions and No Action Alternative, water residence times during the Microcystis bloom period in 16 
various Delta sub-regions are expected to increase to a degree that could, similar to Alternative 1A, 17 
lead to an increase in the frequency, magnitude, and geographic extent of Microcystis blooms 18 
throughout the Delta.   19 

Similar to Alternative 1A, elevated ambient water temperatures relative to Existing Conditions 20 
would occur in the Delta under Alternative 7, which could lead to earlier occurrences of Microcystis 21 
blooms in the Delta, and increase the overall duration and magnitude of blooms.  However, the 22 
degradation of water quality from Microcystis blooms due to the expected increases in Delta water 23 
temperatures is driven entirely by climate change, not effects of CM1.  While Microcystis blooms 24 
have not occurred in the Export Service Areas, conditions in the Export Service Areas under 25 
Alternative 7 may become more conducive to Microcystis bloom formation, relative to Existing 26 
Conditions, because water temperatures will increase in the Export Service Areas due to the 27 
expected increase in ambient air temperatures resulting from climate change.  28 

Key findings discussed in the effects assessment provided above are summarized here, and are then 29 
compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the purpose of 30 
making the CEQA impact determination for this constituent. For additional details on the effects 31 
assessment findings that support this CEQA impact determination, see the effects assessment 32 
discussion that immediately precedes this conclusion. 33 

Under Alternative 7, additional impacts from Microcystis in the reservoirs and watersheds upstream 34 
of the Delta are not expected, relative to Existing Conditions.  Operations and maintenance occurring 35 
under Alternative 7 is not expected to change nutrient levels in upstream reservoirs or 36 
hydrodynamic conditions in upstream rivers and streams such that conditions would be more 37 
conductive to Microcystis production. 38 

Relative to Existing Conditions, water temperatures and hydraulic residence times in the Delta are 39 
expected to increase under Alternative 7, resulting in an increase in the frequency, magnitude and 40 
geographic extent of Microcystis blooms in the Delta.  However, the degradation of water quality 41 
from Microcystis blooms due to the expected increases in Delta water temperatures is driven 42 
entirely by climate change, not effects of CM1.  Increases in Delta residence times are expected 43 
throughout the Delta during the summer and fall bloom period, due in small part to climate change 44 
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and sea level rise, but due more proportionately to CM1 and the hydrodynamic impacts of 1 
restoration included in CM2 and CM4. The precise change in local residence times and Microcystis 2 
production expected within any Delta sub-region is unknown because conditions will vary across 3 
the complex networks of intertwining channels, shallow back water areas, and submerged islands 4 
that compose the Delta.  Nonetheless, Delta residence times are, in general, expected to increase due 5 
to Alternative 7.  Consequently, it is possible that increases in the frequency, magnitude, and 6 
geographic extent of Microcystis blooms in the Delta will occur due to the operations and 7 
maintenance of Alternative 7 and the hydrodynamic impacts of restoration (CM2 and CM4). 8 

The assessment of effects of Microcystis on SWP/CVP Export Service Areas is based on the 9 
assessment of changes in Microcystis levels in export source waters, as well as the effects of 10 
temperature and residence time changes within the Export Service Areas on Microcystis production.  11 
Under Alternative 7, relative to Existing Conditions, the potential for Microcystis to occur in the 12 
Export Service Area is expected to increase due to increasing water temperature, but this impact is 13 
driven entirely by climate change and not Alternative 7.  Water exported from the Delta to the 14 
Export Service Area is expected to be a mixture of Microcystis-affected source water from the south 15 
Delta intakes and unaffected source water from the Sacramento River.  Because of this, it cannot be 16 
determined whether operations and maintenance under Alternative 7, relative to existing 17 
conditions, will result in increased or decreased levels of Microcystis and microcystins in the 18 
mixture of source waters exported from Banks and Jones pumping plants.   19 

Based on the above, this alternative would not be expected to cause additional exceedance of 20 
applicable water quality objectives/criteria by frequency, magnitude, and geographic extent that 21 
would cause significant impacts on any beneficial uses of waters in the affected environment. 22 
Microcystis and microcystins are not 303(d) listed within the affected environment and thus any 23 
increases that could occur in some areas would not make any existing Microcystis impairment 24 
measurably worse because no such impairments currently exist. Because Microcystis and 25 
microcystins are not bioaccumulative, increases that could occur in some areas would not 26 
bioaccumulate to greater levels in aquatic organisms that would, in turn, pose substantial health 27 
risks to fish, wildlife, or humans.  However, because it is possible that increases in the frequency, 28 
magnitude, and geographic extent of Microcystis blooms in the Delta will occur due to the 29 
operations and maintenance of Alternative 7 and the hydrodynamic impacts of restoration (CM2 30 
and CM4), long-term water quality degradation may occur and, thus, significant impacts on 31 
beneficial uses could occur. Although there is considerable uncertainty regarding this impact, the 32 
effects on Microcystis from implementing CM1 is determined to be significant. 33 

Implementation of Mitigation Measure WQ-32a and WQ-32b may reduce degradation of Delta water 34 
quality due to Microcystis.  However, because the effectiveness of these mitigation measures to 35 
result in feasible measures for reducing water quality effects is uncertain, this impact is considered 36 
to remain significant and unavoidable. 37 

Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 38 
Microcystis Blooms 39 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A. 40 

Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 41 
Water Residence Time 42 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A. 43 
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Impact WQ-33.  Effects on Microcystis Bloom Formation Resulting from Other Conservation 1 
Measures (CM2–CM21). 2 

The effects of CM2–CM21 on Microcystis under Alternative 7 are the same as those discussed for 3 
Alternative 1A.  In summary, potential environmental effects related to CM2 and CM4 could result in 4 
an increase in the frequency, magnitude, and geographic extent of Microcystis blooms in the Delta, 5 
relative to Existing Conditions and the No Action Alternative, as a result of increased residence times 6 
for Delta waters from implementing CM2 and CM4 restoration areas.  Because the hydrodynamic 7 
effects associated with implementing CM2 and CM4 were incorporated into the modeling used to 8 
assess CM1, a detailed assessment of the effects of implementing CM2 and CM4 on Microcystis 9 
blooms in the Delta via their effects on Delta water residence time is provided under CM1 (above). 10 
The effects of CM2 and CM4 on Microcystis may be reduced by implementation of Mitigation 11 
Measures WQ-32A and WQ-32b.  The effectiveness of these mitigation measures to result in feasible 12 
measures for reducing water quality effects is uncertain.  Conservation Measures 3 (CM3) and CM5-13 
CM21 would not result in an increase in the frequency, magnitude, and geographic extent of 14 
Microcystis blooms in the Delta.   15 

NEPA Effects: Effects of CM2–CM21on Microcystis under Alternative 7 are the same as those 16 
discussed for Alternative 1A and are considered to be adverse. 17 

CEQA Conclusion: Based on the above, this alternative would not be expected to cause additional 18 
exceedance of applicable water quality objectives/criteria by frequency, magnitude, and geographic 19 
extent that would cause significant impacts on any beneficial uses of waters in the affected 20 
environment. Microcystis and microcystins are not 303(d) listed within the affected environment 21 
and thus any increases that could occur in some areas would not make any existing Microcystis 22 
impairment measurably worse because no such impairments currently exist. Because Microcystis 23 
and microcystins are not bioaccumulative, increases that could occur in some areas would not 24 
bioaccumulate to greater levels in aquatic organisms that would, in turn, pose substantial health 25 
risks to fish, wildlife, or humans. Because restoration actions implemented under CM2 and CM4 will 26 
increase residence time throughout the Delta and create local areas of warmer water during the 27 
bloom season, it is possible that increases in the frequency, magnitude, and geographic extent of 28 
Microcystis blooms, and thus long-term water quality degradation and significant impacts on 29 
beneficial uses, could occur. Although there is considerable uncertainty regarding this impact, the 30 
effects on Microcystis from implementing CM2–CM21 are determined to be significant. 31 

Impact WQ-34: Effects on San Francisco Bay Water Quality Resulting from Facilities 32 
Operations and Maintenance (CM1) and Implementation of CM2–CM21 33 

The effects analysis presented in the preceding impacts (Impact WQ-1 through WQ-33) concluded 34 
that Alternative 7 would have a less than significant impact/no adverse effect on the following 35 
constituents in the Delta: 36 

 Boron 37 

 Dissolved Oxygen 38 

 Pathogens 39 

 Pesticides 40 

 Trace Metals 41 

 Turbidity and TSS 42 
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Elevated concentrations of boron are of concern in drinking and agricultural water supplies.  1 
However, waters in the San Francisco Bay are not designated to support municipal water supply 2 
(MUN) and agricultural supply (AGR) beneficial uses. Changes in Delta dissolved oxygen, pathogens, 3 
pesticides, and turbidity and TSS are not anticipated to be of a frequency, magnitude and geographic 4 
extent that would adversely affect any beneficial uses or substantially degrade the quality of the 5 
Delta. Thus, changes in boron, dissolved oxygen, pathogens, pesticides, and turbidity and TSS in 6 
Delta outflow are not anticipated to be of a frequency, magnitude and geographic extent that would 7 
adversely affect any beneficial uses or substantially degrade the quality of the of San Francisco Bay. 8 

The effects of Alternative 7 on bromide, chloride, and DOC, in the Delta were determined to be 9 
significant/adverse. Increases in bromide, chloride, and DOC concentrations are of concern in 10 
drinking water supplies; however, as described previously, the San Francisco Bay does not have a 11 
designated MUN use. Thus, changes in bromide, chloride, and DOC in Delta outflow would not 12 
adversely effect any beneficial uses of San Francisco Bay.   13 

Elevated EC, as assessed for this alternative, is of concern for its effects on the agricultural beneficial 14 
use (AGR) and fish and wildlife beneficial uses. As discussed above, San Francisco Bay does not have 15 
an AGR beneficial use designation. Further, as discussed for the No Action Alternative, changes in 16 
Delta salinity would not contribute to measurable changes in Bay salinity, as the change in Delta 17 
outflow, which would be the primary driver of salinity changes, would two to three orders of 18 
magnitude lower than (and thus minimal compared to) the Bay’s tidal flow.  19 

Also, as discussed for the No Action Alternative, adverse changes in Microcystis levels that could 20 
occur in the Delta would not cause adverse Microcystis blooms in San Francisco Bay, because 21 
Microcystis are intolerant of the Bay’s high salinity and, thus not have not been detected 22 
downstream of Suisun Bay. 23 

While effects of Alternative 7 on the nutrients ammonia, nitrate, and phosphorus were determined 24 
to be less than significant/not adverse, these constituents are addressed further below because the 25 
response of the seaward bays to changed nutrient concentrations/loading may differ from the 26 
response of the Delta. Selenium and mercury are discussed further, because they are 27 
bioaccumulative constituents where changes in load due to both changes in Delta concentrations 28 
and exports are of concern. 29 

Nutrients: Ammonia, Nitrate, and Phosphorus 30 

Total nitrogen loads in Delta outflow to Suisun and San Pablo Bays under Alternative 7 would be 31 
dominated almost entirely by nitrate, because planned upgrades to the SRWTP will result in >95% 32 
removal of ammonia in its effluent. Total nitrogen loads to Suisun and San Pablo Bays would 33 
decrease by 13%, relative to Existing Conditions, and increase by 28%, relative to the No Action 34 
Alternative (Appendix 8O, Table O-1).  The change in nitrogen loading to Suisun and San Pablo Bays 35 
under Alternative 7 would not adversely impact primary productivity in these embayments because 36 
light limitation and grazing current limit algal production in these embayments.  To the extent that 37 
algal growth increases in relation to a change in ammonia concentration, this would have net 38 
positive benefits, because current algal levels in these embayments are low.  Nutrient levels and 39 
ratios are not considered a direct driver of Microcystis and cyanobacteria levels in the North Bay.   40 

The phosphorus load exported from the Delta to Suisun and San Pablo Bays for Alternative 7 is 41 
estimated to increase by 9%, relative to Existing Conditions, and increase by 4% relative to the No 42 
Action Alternative (Appendix 8O, Table O-1) ). The only postulated effect of changes in phosphorus 43 
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loads to Suisun and San Pablo Bays is related to the influence of nutrient stoichiometry on primary 1 
productivity.  However, there is uncertainty regarding the impact of nutrient ratios on 2 
phytoplankton community composition and abundance. Any effect on phytoplankton community 3 
composition would likely be small compared to the effects of grazing from introduced clams and 4 
zooplankton in the estuary (Senn and Novick 2014; Kimmerer and Thompson 2014).  Therefore, the 5 
projected change in total nitrogen and phosphorus loading that would occur in Delta outflow to San 6 
Francisco Bay is not expected to result in degradation of water quality with regard to nutrients that 7 
would result in adverse effects to beneficial uses. 8 

Mercury 9 

The estimated long-term average mercury and methylmercury loads in Delta exports are shown in 10 
Appendix 8O, Table O-2. Loads of mercury and methylmercury from the Delta to San Francisco Bay 11 
are estimated to change relatively little due to changes in source water fractions and net Delta 12 
outflow that would occur under Alternative 7. Mercury load to the Bay, relative to Existing 13 
Conditions, is estimated to increase by 10 kg/yr (4%), relative to Existing Conditions, and 7 kg/yr 14 
(3%), relative to the No Action Alternative. Methylmercury load is estimated to increase by 0.29 15 
kg/yr (8%), relative to Existing Conditions, and increase by 0.20 kg/yr (5%) relative to the No 16 
Action Alternative. The estimated total mercury load to the Bay is 270 kg/yr, which would be less 17 
than the San Francisco Bay mercury TMDL WLA for the Delta of 330 kg/yr. The estimated changes in 18 
mercury and methylmercury loads would be within the overall uncertainty associated with the 19 
estimates of long-term average net Delta outflow and the long-term average mercury and 20 
methylmercury concentrations in Delta source waters. The estimated changes in mercury load 21 
under the alternative would also be substantially less than the considerable differences among 22 
estimates in the current mercury load to San Francisco Bay (SFBRWQCB 2006; David et al. 2009).  23 
Similar uncertainty is expected in the existing methylmercury load in net Delta exports, for which 24 
the best available current load estimate is based on approximately one year of monitoring data (Foe 25 
et al. 2008).   26 

Given that the estimated incremental increases of  mercury and methylmercury loading to San 27 
Francisco Bay would fall within the uncertainty of current mercury and methylmercury load 28 
estimates, the estimated changes in mercury and methylmerucy loads in Delta exports to San 29 
Francisco Bay due to Alternative 7 are not expected to result in adverse effects to beneficial uses or 30 
substantially degrade the water quality with regard to mercury, or make the existing CWA Section 31 
303(d) impairment measurably worse. 32 

Selenium 33 

Changes in source water fraction and net Delta outflow under Alternative 7, relative to Existing 34 
Conditions, are projected to cause the total selenium load to the North Bay to increase by 20%, 35 
relative to Existing Conditions, and increase by 16%, relative to the No Action Alternative (Appendix 36 
8O, Table O-3). Changes in long-term average selenium concentrations of the North Bay are assumed 37 
to be proportional to changes in North Bay selenium loads.  Under Alternative 7, the long-term 38 
average total selenium concentration of the North Bay is estimated to be 0.15 µg/L and the dissolved 39 
selenium concentration is estimated to be 0.13 µg/L, which would be a 0.02 µg/L increase relative to 40 
Existing Conditions and the No Action Alternative (Appendix 8O, Table O-3). The dissolved selenium 41 
concentration would be below the target of 0.202 µg/L developed by Presser or Luoma (2013) to 42 
coincide with a white sturgeon whole-body fish tissue selenium concentration not greater than 8 43 
mg/kg in the North Bay.   44 
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The incremental increase in dissolved selenium concentrations in water projected to occur under 1 
Alternative 7, relative to Existing Conditions and the No Action Alternative, would be higher than 2 
under Alternatives 1–5, but still low (0.02 µg/L). The increased dissolved selenium concentration 3 
would be within the overall uncertainty of the analytical methods used to measure selenium in 4 
water column samples; however, it also would be within the uncertainty associated with estimating 5 
numeric water column selenium thresholds (Pressor and Luoma 2013). As described in Section 6 
8.3.1.8, there have been improvements in selenium concentrations in the tissue of diving ducks and 7 
muscle of white sturgeon since the initial CWA Section 303(d) listing of the North Bay for selenium 8 
impairments, and  selenium concentrations in white sturgeon muscle have also generally been 9 
below the USEPA’s draft recommended fish muscle tissue concentration of 11.8 mg/kg dry weight 10 
(SFEI 2014). However, as described under Impact WQ-25, though there is some uncertainty in the 11 
estimate of sturgeon concentrations at western Delta locations, the predicted increases for 12 
Alternative 7 are high enough that they may represent measurably higher body burdens of selenium 13 
in aquatic organisms, thereby substantially increasing the health risks to wildlife (including fish). 14 
Because the projected incremental increases in dissolved selenium could cause measurable changes 15 
in water column concentrations, and these incremental increases would be within the uncertainty in 16 
the target water column threshold for dissolved selenium for protection against adverse 17 
bioaccumulative effects in the North Bay ecosystem, and modeling predicts concentrations in the 18 
western Delta may represent a measurable increase in body burdens of sturgeon, there is potential 19 
that the incremental increase in dissolved selenium concentration projected to occur in the North 20 
Bay under Alternative 7 could result in adverse effects beneficial uses. 21 

NEPA Effects:  Based on the discussion above, Alternative 7, relative to the No Action Alternative, 22 
would not cause further degradation to water quality with respect to boron, bromide, chloride, 23 
dissolved oxygen, DOC, EC, mercury, pathogens, pesticides, nutrients (ammonia, nitrate, 24 
phosphorus), trace metals, or turbidity and TSS in the San Francisco Bay.  Further, changes in these 25 
constituent concentrations in Delta outflow would not be expected to cause changes in Bay 26 
concentrations of frequency, magnitude, and geographic extent that would adversely affect any 27 
beneficial uses. In summary, based on the discussion above, effects on the San Francisco Bay from 28 
implementation of CM1–CM21 are considered to be not adverse with respect to boron, bromide, 29 
chloride, dissolved oxygen, DOC, EC, mercury, pathogens, pesticides, nutrients (ammonia, nitrate, 30 
phosphorus), trace metals, or turbidity and TSS. However, Alternative 7 could result in increases in 31 
selenium concentrations in the North San Francisco Bay that could result in adverse effects to fish 32 
and wildlife beneficial uses. This effect is considered to  be adverse. 33 

CEQA Conclusion:  Based on the above, Alternative 7 would not be expected to cause long-term 34 
degradation of water quality in San Francisco Bay resulting in sufficient use of available assimilative 35 
capacity such that occasionally exceeding water quality objectives/criteria would be likely and 36 
would result in substantially increased risk for adverse effects to one or more beneficial uses with 37 
respect to boron, bromide, chloride, dissolved oxygen, DOC, EC, mercury, pathogens, pesticides, 38 
nutrients (ammonia, nitrate, phosphorus), trace metals, or turbidity and TSS.  Further, based on the 39 
above, this alternative would not be expected to cause additional exceedance of applicable water 40 
quality objectives/criteria in the San Francisco Bay by frequency, magnitude, and geographic extent 41 
that would cause significant impacts on any beneficial uses of waters in the affected environment 42 
with respect to boron, bromide, chloride, dissolved oxygen, DOC, EC, mercury, pathogens, pesticides, 43 
nutrients (ammonia, nitrate, phosphorus), trace metals, or turbidity and TSS. Any changes in boron, 44 
bromide, chloride, and DOC in the San Francisco Bay would not adversely affect beneficial uses, 45 
because the uses most affected by changes in these parameters, MUN and AGR, are not beneficial 46 
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uses of the Bay. Further, no substantial changes in dissolved oxygen, pathogens, pesticides, trace 1 
metals or turbidity or TSS are anticipated in the Delta, relative to Existing Conditions, therefore, no 2 
substantial changes these constituents levels in the Bay are anticipated. Changes in Delta salinity 3 
would not contribute to measurable changes in Bay salinity, as the change in Delta outflow would 4 
two to three orders of magnitude lower than (and thus minimal compared to) the Bay’s tidal flow. 5 
Adverse changes in Microcystis levels that could occur in the Delta would not cause adverse 6 
Microcystis blooms in the Bay, because Microcystis are intolerant of the Bay’s high salinity and, thus 7 
not have not been detected downstream of Suisun Bay. The 13% decrease in total nitrogen load and 8 
9% increase in phosphorus load, relative to Existing Conditions, are expected to have minimal effect 9 
on water quality degradation, primary productivity, or phytoplankton community composition. The 10 
estimated increase in mercury load (10 kg/yr; 4%) and methylmercury load (0.29 kg/yr; 8%), 11 
relative to Existing Conditions, is within the level of uncertainty in the mass load estimate and not 12 
expected to contribute to water quality degradation, make the CWA section 303(d) mercury 13 
impairment measurably worse or cause mercury/methylmercury  to bioaccumulate to greater levels 14 
in aquatic organisms that would, in turn, pose substantial health risks to fish, wildlife, or humans.  15 

hough there is some uncertainty in the estimate of sturgeon concentrations at western Delta 16 
locations, the predicted increases are high enough that they may represent measurably higher body 17 
burdens of selenium in aquatic organisms, thereby substantially increasing the health risks to 18 
wildlife (including fish).  Environmental Commitment: Selenium Management (AMM27), which 19 
affords for site-specific measures to reduce effects, would be available to reduce BDCP-related 20 
effects associated with selenium. The effectiveness of AMM27 is uncertain and, therefore 21 
implementation may not reduce the identified impact to a level that would be less than significant, 22 
and therefore it is significant and unavoidable. 23 

8.3.3.15 Alternative 8—Dual Conveyance with Pipeline/Tunnel, Intakes 2, 3, 24 

and 5 and Increased Delta Outflow (9,000 cfs; Operational Scenario 25 

F) 26 

Impact WQ-5: Effects on Bromide Concentrations Resulting from Facilities Operations and 27 
Maintenance (CM1) 28 

Delta 29 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 30 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 31 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 32 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 33 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 34 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 35 
information. 36 

Using the mass-balance modeling approach for bromide (see Section 8.3.1.3), relative to Existing 37 
Conditions, Alternative 8 would result in increases in long-term average bromide concentrations at 38 
Staten Island and Barker Slough, while long-term average concentrations would decrease at the 39 
other assessment locations (Appendix 8E, Bromide, Table 18). At Barker Slough, predicted long-40 
term average bromide concentrations would increase from 51 µg/L to 54 µg/L (4% relative 41 
increase) for the modeled 16-year hydrologic period, and would increase from 54 µg/L to 80 µg/L 42 
(50% relative increase) for the modeled drought period. At Barker Slough, the predicted 50 µg/L 43 
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exceedance frequency would decrease from 49% under Existing Conditions to 34% under 1 
Alternative 8, but would increase slightly from 55% to 62% during the drought period. At Barker 2 
Slough, the predicted 100 µg/L exceedance frequency would increase from 0% under Existing 3 
Conditions to 10% under Alternative 8, and would increase from 0% to 27% during the drought 4 
period. At Staten Island, predicted long-term average bromide concentrations would increase from 5 
50 µg/L to 64 µg/L (29% relative increase) for the modeled 16-year hydrologic period and would 6 
increase from 51 µg/L to 65 µg/L (26% relative increase) for the modeled drought period. At Staten 7 
Island, increases in average bromide concentrations would correspond to an increased frequency of 8 
50 µg/l threshold exceedance, from 47% under Existing Conditions to 80% under Alternative 8 9 
(52% to 87% for the modeled drought period), and an increase from 1% to 2% (0% to 0% for the 10 
modeled drought period) for the 100 µg/L threshold. Changes in exceedance frequency of the 50 11 
µg/L and 100 µg/L concentration thresholds at other assessment locations would be less 12 
considerable, with exception to Franks Tract. Although long-term average bromide concentrations 13 
were modeled to decrease at Franks Tract, exceedances of the 100 µg/L threshold would increase 14 
slightly, from 82% under Existing Conditions to 98% under Alternative 8 (78% to 93% for the 15 
modeled drought period). This comparison to Existing Conditions reflects changes in bromide due to 16 
both Alternative 8 operations (including north Delta intake capacity of 9,000 cfs and numerous 17 
other operational components of Scenario F) and climate change/sea level rise. 18 

Due to the relatively small differences between modeled Existing Conditions and the No Action 19 
baseline, changes in long-term average bromide concentrations and changes in exceedance 20 
frequencies relative tithe No Action Alternative are generally of similar magnitude to those 21 
previously described for the existing condition comparison(Appendix 8E, Bromide, Table 18). 22 
Modeled long-term average bromide concentration at Barker Slough is predicted to increase by 8% 23 
(50% for the modeled drought period) relative to the No Action Alternative. Modeled long-term 24 
average bromide concentration increases at Staten Island are predicted to increase by 33% (30% for 25 
the modeled drought period) relative to the No Action Alternative. However, unlike the Existing 26 
Conditions comparison, long-term average bromide concentrations at Buckley Cove would increase 27 
relative to the No Action Alternative, although the increases would be relatively small (≤2%). Unlike 28 
the comparison to Existing Conditions, this comparison to the No Action Alternative reflects changes 29 
in bromide due only to Alternative 8operations. 30 

At Barker Slough, modeled long-term average bromide concentrations for the two baseline 31 
conditions are very similar (Appendix 8E, Bromide, Table 18). Such similarity demonstrates that the 32 
modeled Alternative 8 change in bromide is almost entirely due to Alternative 8 operations, and not 33 
climate change/sea level rise. Therefore, operations are the primary driver of effects on bromide at 34 
Barker Slough, regardless whether Alternative 8 is compared to Existing Conditions, or compared to 35 
the No Action Alternative. 36 

Results of the modeling approach which used relationships between EC and chloride and between 37 
chloride and bromide (see Section 8.3.1.3) differed somewhat from what is presented above for the 38 
mass-balance approach (see Appendix 8E, Bromide, Table 19).For most locations, the frequency of 39 
exceedance of the 50 µg/L and 100 µg/L were similar. The greatest difference between the methods 40 
was predicted for Barker Slough. The increases in frequency of exceedance of the 100 µg/L 41 
threshold, relative to Existing Conditions and the No Action Alternative, were not as great using this 42 
alternative EC to chloride and chloride to bromide relationship modeling approach as compared to 43 
that presented above from the mass-balance modeling approach. Results indicate 4% exceedance 44 
over the modeled period under Alternative 8, as compared to 1% under Existing Conditions and 2% 45 
under the No Action Alternative. For the drought period, exceedance frequency increased from 0% 46 
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under Existing Conditions and the No Action Alternative, to 12% under Alternative 8.Because the 1 
mass-balance approach predicts a greater level of impact at Barker Slough, determination of impacts 2 
was based on the mass-balance results. 3 

While the increase in long-term average bromide concentrations at Barker Slough are relatively 4 
small when modeled over a representative 16-year hydrologic period, increases during the modeled 5 
drought period, principally the relative increase in 100 µg/L exceedance frequency, would represent 6 
a substantial change in source water quality during a season of drought. As discussed for Alternative 7 
1A, drinking water treatment plants obtaining water via the North Bay Aqueduct utilize a variety of 8 
conventional and enhanced treatment technologies in order to achieve DBP drinking water criteria. 9 
While the implications of such a modeled drought period change in bromide concentrations at 10 
Barker Slough is difficult to predict, the substantial modeled increases could lead to adverse changes 11 
in the formation of disinfection byproducts such that considerable treatment plant upgrades may be 12 
necessary in order to achieve equivalent levels of health protection during seasons of drought. 13 
Increases at Staten Island are also considerable, although there are no existing or foreseeable 14 
municipal intakes in the immediate vicinity. Because many of the other modeled locations already 15 
frequently exceed the 100 µg/L threshold under Existing Conditions and the No Action Alternative, 16 
these locations likely already require treatment plant technologies to achieve equivalent levels of 17 
health protection, and thus no additional treatment technologies would be triggered by the small 18 
increases in the frequency of exceeding the 100 µg/L threshold. Hence, no further impact on the 19 
drinking water beneficial use would be expected at these locations. 20 

The seasonal intakes at Mallard Slough and City of Antioch are infrequently used due to water 21 
quality constraints related to sea water intrusion. On a long-term average basis, bromide at these 22 
locations is in excess of 3,000 µg/L, but during seasonal periods of high Delta outflow can be <300 23 
µg/L. Based on modeling using the mass-balance approach, use of the seasonal intakes at Mallard 24 
Slough and City of Antioch under Alternative 8 would experience a period average increase in 25 
bromide during the months when these intakes would most likely be utilized. For those wet and 26 
above normal water year types where mass balance modeling would predict water quality typically 27 
suitable for diversion, predicted long-term average bromide would increase from 103 µg/L to 146 28 
µg/L (42% increase) at City of Antioch and would increase from 150 µg/L to 193 µg/L (29% 29 
increase) at Mallard Slough relative to Existing Conditions (Appendix 8E, Bromide, Table 23). 30 
Increases would be similar for the No Action Alternative comparison. Modeling results using the EC 31 
to chloride and chloride to bromide relationships show increases during these months, but the 32 
relative magnitude of the increases is much lower (Appendix 8E, Bromide, Table 24).Regardless of 33 
the differences in the data between the two modeling approaches, the decisions surrounding the use 34 
of these seasonal intakes is largely driven by acceptable water quality, and thus have historically 35 
been opportunistic. Opportunity to use these intakes would remain, and the predicted increases in 36 
bromide concentrations at the City of Antioch and Mallard Slough intake would not be expected to 37 
adversely affect MUN beneficial uses, or any other beneficial use, at these locations. 38 

Based on modeling using the mass-balance approach, relative to existing and No Action Alternative 39 
conditions, Alternative 8would lead to predicted improvements in long-term average bromide 40 
concentrations at Franks Tract, Rock Slough, and Contra Costa PP No. 1, in addition to Banks and 41 
Jones (discussed below). At these locations, long-term average bromide concentrations would be 42 
predicted to decrease by as much as 11–37%, depending on baseline comparison. Modeling results 43 
using the EC to chloride and chloride to bromide relationships generally do not show similar 44 
decreases for Rock Slough and Contra Costa PP No. 1, but rather, predict small increases. Based on 45 
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the small magnitude of increases predicted, these increases would not adversely affect beneficial 1 
uses at those locations. 2 

Important to the results presented above is the assumed habitat restoration footprint on both the 3 
temporal and spatial scales incorporated into the modeling.  Modeling sensitivity analyses have 4 
indicated that habitat restoration (which are reflected in the modeling—see Section 8.3.1.3), not 5 
operations covered under CM1, are the driving factor in the modeled bromide increases.  The timing, 6 
location, and specific design of habitat restoration will have effects on Delta hydrodynamics, and any 7 
deviations from modeled habitat restoration and implementation schedule will lead to different 8 
outcomes. Although habitat restoration near Barker Slough is an important factor contributing to 9 
modeled bromide concentrations at the North Bay Aqueduct, BDCP habitat restoration elsewhere in 10 
the Delta can also have large effects. Because of these uncertainties, and the possibility of adaptive 11 
management changes to BDCP restoration activities, including location, magnitude, and timing of 12 
restoration, the estimates are not predictive of the bromide levels that would actually occur in 13 
Barker Slough or elsewhere in the Delta. 14 

Impact WQ-7: Effects on Chloride Concentrations Resulting from Facilities Operations and 15 
Maintenance (CM1) 16 

Delta 17 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 18 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 19 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 20 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 21 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 22 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 23 
information. 24 

Relative to the Existing Conditions and No Action Alternative, Alternative 8 would result in similar 25 
or reduced long-term average chloride concentrations for the 16-year period modeled at most of the 26 
assessment locations, and, depending on the modeling approach (see Section 8.3.1.3), increased 27 
concentrations at the North Bay Aqueduct at Barker Slough (i.e., up to 6% compared to No Action 28 
Alternative), Contra Costa Canal at Pumping Plant #1 (i.e., up to 24% compared to No Action 29 
Alternative), Rock Slough (i.e., up to 18% compared to No Action Alternative), and the SF 30 
Mokelumne at Staten Island (i.e., up to 29% compared to No Action Alternative) (Appendix 8G, 31 
Chloride, Table Cl-49 and Table Cl-50). Moreover, the direction and magnitude of predicted changes 32 
for Alternative 8 are similar between the alternatives, thus, the effects relative to Existing Conditions 33 
and the No Action Alternative are discussed together. Additionally, implementation of tidal habitat 34 
restoration under CM4 would increase the tidal exchange volume in the Delta, and thus may 35 
contribute to increased chloride concentrations in the Bay source water as a result of increased 36 
salinity intrusion. More discussion of this phenomenon is included in Section 8.3.1.3. Consequently, 37 
while uncertain, the magnitude of chloride increases may be greater than indicated herein and 38 
would affect the western Delta assessment locations the most which are influenced to the greatest 39 
extent by the Bay source water. The comparison to Existing Conditions reflects changes in chloride 40 
due to both Alternative 8 operations (including north Delta intake capacity of 9,000 cfs and 41 
numerous other operational components of Scenario E) and climate change/sea level rise. The 42 
comparison to the No Action Alternative reflects changes in chloride due only to operations. The 43 
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following outlines the modeled chloride changes relative to the applicable objectives and beneficial 1 
uses of Delta waters. 2 

Municipal Beneficial Uses 3 

Estimates of chloride concentrations generated using EC-chloride relationships and DSM2 EC output 4 
(see Section 8.3.1.3) were used to evaluate the 150 mg/L Bay-Delta WQCP objective for municipal 5 
and industrial beneficial uses on a basis of the percent of years the chloride objective is exceeded for 6 
the modeled 16-year period. The objective is exceeded if chloride concentrations exceed 150 mg/L 7 
for a specified number of days in a given water year at both the Antioch and Contra Costa Pumping 8 
Plant #1 locations. For Alternative 8, the modeled frequency of objective exceedance would increase 9 
from 7% of years under Existing Conditions and 0% under the No Action Alternative to 13% of years 10 
under Alternative 8 (Appendix 8G, Chloride, Table Cl-64). 11 

Similarly, estimates of chloride concentrations generated using EC-chloride relationships and DSM2 12 
EC output (see Section 8.3.1.3) were also used to evaluate the 250 mg/L Bay-Delta WQCP objective 13 
for chloride at Contra Costa Pumping Plant #1 where daily average objectives apply. The basis for 14 
the evaluation was the predicted number of days the objective was exceeded for the modeled 16-15 
year period. For Alternative 8, the modeled frequency of objective exceedance would decrease, from 16 
6% of modeled days under Existing Conditions and 5% under the No Action Alternative to 1% of 17 
modeled days under Alternative 8 (Appendix 8G, Chloride, Table Cl-63). 18 

Given the limitations inherent to estimating future chloride concentrations (see Section 8.3.1.3), 19 
estimation of chloride concentrations through both amass balance approach and an EC-chloride 20 
relationship approach was used to evaluate the 250 mg/L Bay-Delta WQCP objectives in terms of 21 
both frequency of exceedance and use of assimilative capacity. When utilizing the mass balance 22 
approach to model monthly average chloride concentrations for the 16-year period, the predicted 23 
frequency of exceeding the 250 mg/L objective would decrease up to 15% (i.e., 24% for Existing 24 
Conditions to 9%) at the Contra Costa Canal at Pumping Plant #1 (Appendix 8G, Chloride, Table Cl-25 
51 and Figure Cl-13). The frequency of exceedances would decrease at the San Joaquin River at 26 
Antioch (i.e., from 66% under Existing Conditions to 58%) with no substantial change predicted for 27 
Mallard Island (i.e., maximum increase of 1%) (Appendix 8G, Table Cl-51) and no substantial long-28 
term degradation (Appendix 8G, Table Cl-53). However, relative to the No Action conditions, 29 
available assimilative capacity for chloride at the Contra Costa Canal at Pumping Plant #1 would be 30 
substantially reduced in September and October (i.e., up to 100%, or eliminated, for the drought 31 
period modeled) (Appendix 8G, Table Cl-53), reflecting substantial degradation when 32 
concentrations would be near, or exceed, the objective. 33 

In comparison, when utilizing the chloride-EC relationship to model monthly average chloride 34 
concentrations for the 16-year period, trends in frequency of exceedance generally agreed, but use 35 
of assimilative capacity were predicted to be larger at some locations (Appendix 8G, Table Cl-52 and 36 
Table Cl-54). Specifically, while the model predicted exceedance frequency would decrease at the 37 
Contra Costa Canal at Pumping Plant #1 and Rock Slough locations, use of assimilative capacity 38 
would increase substantially for the months of February through June as well as September (i.e., 39 
maximum of 82% in March for the modeled drought period). Due to such seasonal long-term 40 
average water quality degradation at these locations, the potential exists for substantial adverse 41 
effects on the municipal and industrial beneficial uses through reduced opportunity for diversion of 42 
water with acceptable chloride levels. Moreover, due to the increased frequency of exceeding the 43 



 Water Quality 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

8-390 
2015 

ICF 00139.14 

 

150 mg/L Bay-Delta WQCP objective, the potential exists for adverse effects on the municipal and 1 
industrial beneficial uses at Contra Costa Pumping Plant #1 and Antioch. 2 

303(d) Listed Water Bodies 3 

With respect to the 303(d) listing for chloride in Tom Paine Slough, the monthly average chloride 4 
concentrations for the 16-year period modeled at Old River at Tracy Road would generally be 5 
similar compared to Existing Conditions, and thus, would not be further degraded on a long-term 6 
basis (Appendix 8G, Figure Cl-14). With respect to Suisun Marsh, the monthly average chloride 7 
concentrations for the 16-year period modeled would generally be similar, or decrease, compared to 8 
Existing Conditions in some months during October through May at the Sacramento River at 9 
Collinsville (Appendix 8G, Figure Cl-15), Mallard Island (Appendix 8G, Figure Cl-13).However, 10 
chloride concentrations would increase substantially at Montezuma Slough at Beldon’s Landing (i.e., 11 
over a doubling of concentration in December through February) (Appendix 8G, Figure Cl-16).  12 
However, modeling of Alternative 8 assumed no operation of the Montezuma Slough Salinity Control 13 
Gates, but the project description assumes continued operation of the Salinity Control Gates, 14 
consistent with assumptions included in the No Action Alternative.  A sensitivity analysis modeling 15 
run conducted for Alternative 4 with the gates operational consistent with the No Action Alternative 16 
resulted in substantially lower EC levels than indicated in the original Alternative 4 modeling results 17 
for Suisun Marsh, but EC levels were still somewhat higher than EC levels under Existing Conditions 18 
for several locations and months.  Although chloride was not specifically modeled in these 19 
sensitivity analyses, it is expected that chloride concentrations would be nearly proportional to EC 20 
levels in Suisun Marsh.  Another modeling run with the gates operational and restoration areas 21 
removed resulted in EC levels nearly equivalent to Existing Conditions, indicating that design and 22 
siting of restoration areas has notable bearing on EC levels at different locations within Suisun 23 
Marsh (see Appendix 8H Attachment 1 for more information on these sensitivity analyses).  These 24 
analyses also indicate that increases in salinity are related primarily to the hydrodynamic effects of 25 
CM4, not operational components of CM1. Based on the sensitivity analyses, optimizing the design 26 
and siting of restoration areas may limit the magnitude of long-term chloride increases in the Marsh.  27 
However, the chloride concentration increases at certain locations could be substantial, depending 28 
on siting and design of restoration areas.  Thus, these increased chloride levels in Suisun Marsh are 29 
considered to contribute to additional, measureable long-term degradation that potentially would 30 
adversely affect the necessary actions to reduce chloride loading for any TMDL that is developed. 31 

 32 

Impact WQ-9: Effects on Dissolved Oxygen Resulting from Facilities Operations and 33 
Maintenance (CM1) 34 

NEPA Effects: Effects of CM1 on dissolved oxygen under Alternative 8 are the same as those 35 
discussed for Alternative 1A and are considered not to be adverse. 36 

CEQA Conclusion: Effects of CM1 on DO under Alternative 8would be similar to those discussed for 37 
Alternative 1A, and are summarized here, then compared to the CEQA thresholds of significance 38 
(defined in Section 8.3.2) for the purpose of making the CEQA impact determination for this 39 
constituent. For additional details on the effects assessment findings that support this CEQA impact 40 
determination, see the effects assessment discussion under Alternative 1A. 41 

Reservoir storage reductions that would occur under Alternative 8, relative to Existing Conditions, 42 
would not be expected to result in a substantial adverse change in DO levels in the reservoirs, 43 
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because oxygen sources (surface water aeration, aerated inflows, vertical mixing) would remain.  1 
Similarly, river flow rate reductions that would occur would not be expected to result in a 2 
substantial adverse change in DO levels in the rivers upstream of the Delta, given that mean monthly 3 
flows would remain within the ranges historically seen under Existing Conditions and the affected 4 
river are large and turbulent. Any reduced DO saturation level that may be caused by increased 5 
water temperature would not be expected to cause DO levels to be outside of the range seen 6 
historically. Finally, amounts of oxygen demanding substances and salinity would not be expected to 7 
change sufficiently to affect DO levels. 8 

It is expected there would be no substantial change in Delta DO levels in response to a shift in the 9 
Delta source water percentages under this alternative or substantial degradation of these water 10 
bodies, with regard to DO. DO levels would be affected by nutrient loading, which the state has 11 
begun to aggressively regulate the discharges of, and this loading would not be expected to lower DO 12 
levels relative to Existing Conditions based on historical DO levels. Further, the anticipated changes 13 
in salinity would have relatively minor effects on DO levels, and tidal exchange, which contribute to 14 
the reaeration of Delta waters would not be expected to change substantially. 15 

There is not expected to be substantial, if even measurable, changes in DO levels in the SWP/CVP 16 
Export Service Areas waters under Alternative 8, relative to Existing Conditions, because the 17 
biochemical oxygen demand of the exported water would not be expected to substantially differ 18 
from that under Existing Conditions (due to ever increasing water quality regulations), canal 19 
turbulence and exposure of the water to the atmosphere and the algal communities that exist within 20 
the canals would establish an equilibrium for DO levels within the canals. The same would occur in 21 
downstream reservoirs. 22 

Therefore, this alternative is not expected to cause additional exceedance of applicable water quality 23 
objectives by frequency, magnitude, and geographic extent that would result in significant impacts 24 
on any beneficial uses within affected water bodies. Because no substantial changes in DO levels are 25 
expected, long-term water quality degradation would not be expected to occur, and, thus, beneficial 26 
uses would not be adversely affected. Various Delta waterways are 303(d)-listed for low DO, but 27 
because no substantial decreases in DO levels would be expected, greater degradation and DO-28 
related impairment of these areas would not be expected. This impact would be less than significant. 29 
No mitigation is required. 30 

Impact WQ-11: Effects on Electrical Conductivity Concentrations Resulting from Facilities 31 
Operations and Maintenance (CM1) 32 

Delta 33 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 34 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 35 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 36 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 37 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 38 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 39 
information. 40 

Relative to Existing Conditions, Alternative 8 would result in an increase in the number of days the 41 
Bay-Delta WQCP EC objectives would be exceeded in the Sacramento River at Emmaton, and the San 42 
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Joaquin River at Vernalis, Prisoners Point, and Brandt Bridge, and in the Old River near Middle River 1 
(Appendix 8H,Electrical Conductivity, Table EC-8).  2 

The percent of days the Emmaton EC objective would be exceeded for the entire period modeled 3 
(1976–1991) would increase from 6% under Existing Conditions to 22% under Alternative 8, and 4 
the percent of days out of compliance would increase from 11% under Existing Conditions to 34% 5 
under Alternative 7.  6 

The increase in the percent of days the Vernalis EC objective would be exceeded would be <1%, and 7 
the percent of days out of compliance with the EC objective would increase from 7% under Existing 8 
Conditions to 8% under Alternative 8. These increases are minimal, and are not considered 9 
substantial, in light of the overall modeling uncertainty.   10 

The percent of days the Prisoners Point EC objective would be exceeded for the entire period 11 
modeled would increase from 6% under Existing Conditions to 38% under Alternative 8, and the 12 
percent of days out of compliance with the EC objective would increase from 10% under Existing 13 
Conditions to 38% under Alternative 8. Sensitivity analyses conducted for Alternative 4 scenario H3 14 
indicated that removing all tidal restoration areas would reduce the number of exceedances, but 15 
there would still be substantially more exceedances than under Existing Conditions or the No Action 16 
Alternative.  Results of the sensitivity analyses indicate that the exceedances are partially a function 17 
of the operations of the alternative itself, perhaps due to Head of Old River Barrier assumptions and 18 
south Delta export differences (see Appendix 8H Attachment 1 for more discussion of these 19 
sensitivity analyses).  Due to similarities in the nature of the exceedances between alternatives, the 20 
findings from these analyses can be extended to this alternative as well.  Appendix 8H Attachment 2 21 
contains a more detailed assessment of the likelihood of these exceedances impacting aquatic life 22 
beneficial uses.  Specifically, Appendix 8H Attachment 2 discusses whether these exceedances might 23 
have indirect effects on striped bass spawning in the Delta, and concludes that the high level of 24 
uncertainty precludes making a definitive determination.   25 

In the San Joaquin River at Brandt Bridge, the percent of days exceeding the EC objective would 26 
increase from 3% under Existing Conditions to 4% under Alternative 8; the percent of days out of 27 
compliance would increase from 8% under Existing Conditions to 9% under Alternative 8. The 28 
increase in the percent of days the Old River EC objective would be exceeded and out of compliance 29 
for the entire period modeled (1976–1991) would be <1%. These increases are minimal, and are not 30 
considered substantial, in light of the overall modeling uncertainty.   31 

Average EC levels at the western and southern Delta compliance locations and San Joaquin River at 32 
San Andreas Landing (an interior Delta location) would decrease from 0–44% for the entire period 33 
modeled and 2–43% during the drought period modeled (1987–1991) (Appendix 8H, Table EC-19). 34 
In the S. Fork Mokelumne River at Terminous, average EC would increase 5% for the entire period 35 
modeled and drought period modeled. Average EC in the S. Fork Mokelumne River at Terminous 36 
would increase during all months (Appendix 8H, Table EC-19). Given that the western Delta is Clean 37 
Water Act section 303(d) listed as impaired due to elevated EC, the increase in the incidence of 38 
exceedance of EC objectives under Alternative 8, relative to Existing Conditions has the potential to 39 
contribute to additional impairment and potentially adversely affect beneficial uses. The comparison 40 
to Existing Conditions reflects changes in EC due to both Alternative 8 operations (including north 41 
Delta intake capacity of 9,000 cfs and numerous other operational components of Scenario F) and 42 
climate change/sea level rise. 43 
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Relative to the No Action Alternative, the change in percent compliance with Bay-Delta WQCP EC 1 
objectives under Alternative 8 would be similar to that described above relative to Existing 2 
Conditions. The exception is that there would also be a slight increase (<1%) in the percent of days 3 
the EC objective would be exceeded in the Old River at Tracy for the entire period modeled. Also, Old 4 
River at Tracy also would have an increase in the number of days out of compliance with the EC 5 
objectives. The percent of days out of compliance with Tracy Bridge EC objectives would increase 6 
from 8% to 9% for the entire period modeled. For the entire period modeled, average EC levels 7 
would increase at all Delta compliance locations relative to the No Action Alternative, except in the 8 
San Joaquin River at San Andreas Landing and Jersey Point. The greatest average EC increase would 9 
occur in the San Joaquin River at Prisoners Point (7%); the increase at the other locations would be 10 
<1–6% (Appendix 8H, Chloride, Table EC-19). Similarly, during the drought period modeled, average 11 
EC would increase at all locations, except the San Joaquin River at San Andreas Landing and Jersey 12 
Point. The greatest average EC increase during the drought period modeled would occur in the S. 13 
Fork Mokelumne River at Terminous (6%); the increases at the other locations would be 1–4% 14 
(Appendix 8H, Table EC-19). Given that the western and southern Delta are Clean Water Act section 15 
303(d) listed as impaired due to elevated EC, the increase in the incidence of exceedance of EC 16 
objectives under Alternative 7, relative to the No Action Alternative, has the potential to contribute 17 
to additional impairment and potentially adversely affect beneficial uses. The comparison to the No 18 
Action Alternative reflects changes in EC due only to Alternative 8 operations (including north Delta 19 
intake capacity of 9,000 cfs and numerous other operational components of Scenario F). 20 

For Suisun Marsh, October–May is the period when Bay-Delta WQCP EC objectives for protection of 21 
fish and wildlife apply. Long-term average EC would decrease under Alternative 8, relative to 22 
Existing Conditions, during October–May in the Sacramento River at Collinsville and Montezuma 23 
Slough at National Steel (Appendix 8H, Electrical Conductivity, Table EC-21 and EC-22). The most 24 
substantial increase would occur near Beldon Landing, with long-term average EC levels increasing 25 
by 0.1–3.5 mS/cm, depending on the month (Appendix 8H, Table EC-23). Sunrise Duck Club would 26 
have long-term average EC increases of 0.2–0.8 mS/cm (Appendix 8H, Table EC-24) and Volanti 27 
Slough would have long-term average EC increases of 0.1–1.1 mS/cm. The degree to which the long-28 
term average EC increases would cause exceedance of Bay-Delta WQCP objectives is unknown, 29 
because objectives are expressed as a monthly average of daily high tide EC, which does not have to 30 
be met if it can be demonstrated “equivalent or better protection will be provided at the location” 31 
(State Water Resources Control Board 2006:14). Modeling of this alternative assumed no operation 32 
of the Montezuma Slough Salinity Control Gates, but the project description assumes continued 33 
operation of the Salinity Control Gates, consistent with assumptions included in the No Action 34 
Alternative.  A sensitivity analysis modeling run conducted for Alternative 4 scenario H3 with the 35 
gates operational consistent with the No Action Alternative resulted in substantially lower EC levels 36 
than indicated in the original Alternative 4 modeling results, but EC levels were still somewhat 37 
higher than EC levels under Existing Conditions and the No Action Alternative for several locations 38 
and months.  Another modeling run with the gates operational and restoration areas removed 39 
resulted in EC levels nearly equivalent to Existing Conditions and the No Action Alternative, 40 
indicating that design and siting of restoration areas has notable bearing on EC levels at different 41 
locations within Suisun Marsh (see Appendix 8H Attachment 1 for more information on these 42 
sensitivity analyses).  These analyses also indicate that increases are related primarily to the 43 
hydrodynamic effects of CM4, not operational components of CM1. Based on the sensitivity analyses, 44 
optimizing the design and siting of restoration areas may limit the magnitude of long-term EC 45 
increases to be on the order of  1 mS/cm or less. Due to similarities in the nature of the EC increases 46 
between alternatives, the findings from these analyses can be extended to this alternative as well. 47 
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The long-term average EC increase in Suisun Marsh may, or may not, contribute to adverse effects 1 
on beneficial uses, depending on how and when wetlands are flooded, soil leaching cycles, and how 2 
agricultural use of water is managed, and future actions taken with respect to the marsh. However, 3 
the EC increases at certain locations could be substantial and it is uncertain the degree to which 4 
current management plans for the Suisun Marsh would be able to address these substantially higher 5 
EC levels and protect beneficial uses. Thus, these increased EC levels in Suisun Marsh are considered 6 
to have a potentially adverse effect on marsh beneficial uses. Long-term average EC increases in 7 
Suisun Marsh under Alternative 8 relative to the No Action Alternative would be similar to the 8 
increases relative to Existing Conditions. Suisun Marsh is section 303(d) listed as impaired due to 9 
elevated EC, and the potential increases in long-term average EC concentrations could contribute to 10 
additional impairment relative to Existing Conditions and the No Action Alternative. 11 

NEPA Effects: In summary, the increased frequency of exceedance of EC objectives in the western 12 
Delta under Alternative 8, relative to the No Action Alternative, would contribute to adverse effects 13 
on the agricultural beneficial uses. In addition. the increased frequency of exceedance of the San 14 
Joaquin River at Prisoners Point EC objective and long-term and drought period average EC could 15 
contribute to adverse effects on fish and wildlife beneficial uses (specifically, indirect adverse effects 16 
on striped bass spawning), though there is a high degree of uncertainty associated with this impact. 17 
Given that the western Delta is Clean Water Act section 303(d) listed as impaired due to elevated EC, 18 
the increase in the incidence of exceedance of EC objectives in this portion of the Delta has the 19 
potential to contribute to additional beneficial use impairment. The increases in long-term average 20 
EC levels that could occur in Suisun Marsh would further degrade existing EC levels and could 21 
contribute additional to adverse effects on the fish and wildlife beneficial uses. Suisun Marsh is 22 
section 303(d) listed as impaired due to elevated EC, and the potential increases in long-term 23 
average EC levels could contribute to additional beneficial use impairment. These increases in EC 24 
constitute an adverse effect on water quality. Mitigation Measure WQ-11 would be available to 25 
reduce these effects (implementation of this measure along with a separate, non-environmental 26 
commitment as set forth in EIR/EIS Appendix 3B, Environmental Commitments, relating to the 27 
potential EC-related changes would reduce these effects). 28 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 29 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 30 
purpose of making the CEQA impact determination for this constituent. For additional details on the 31 
effects assessment findings that support this CEQA impact determination, see the effects assessment 32 
discussion that immediately precedes this conclusion. 33 

River flow rate and reservoir storage reductions that would occur under Alternative 8, relative to 34 
Existing Conditions, would not be expected to result in a substantial adverse change in EC levels in 35 
the reservoirs and rivers upstream of the Delta, given that: changes in the quality of watershed 36 
runoff and reservoir inflows would not be expected to occur in the future; the state’s aggressive 37 
regulation of point-source discharge effects on Delta salinity-elevating parameters and the expected 38 
further regulation as salt management plans are developed; the salt-related TMDLs adopted and 39 
being developed for the San Joaquin River; and the expected improvement in lower San Joaquin 40 
River average EC levels commensurate with the lower EC of the irrigation water deliveries from the 41 
Delta. 42 

Relative to Existing Conditions, Alternative 8 would not result in any substantial increases in long-43 
term average EC levels in the SWP/CVP Export Service Areas. There would be no exceedance of the 44 
EC objective at the Jones and Banks pumping plants. Average EC levels for the entire period modeled 45 
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would decrease at both plants and, thus, this alternative would not contribute to additional 1 
beneficial use impairment related to elevated EC in the SWP/CVP Export Service Areas waters. 2 
Rather, this alternative would improve long-term EC levels in the SWP/CVP Export Service Areas, 3 
relative to Existing Conditions. 4 

In the Plan Area, Alternative 8 would result in an increase in the frequency with which Bay-Delta 5 
WQCP EC objectives are exceeded in the Sacramento River at Emmaton (agricultural objective; 16% 6 
increase) and Prisoners Point (fish and wildlife objective; 32% increase) in the interior Delta for the 7 
entire period modeled (1976–1991). The increased frequency of exceedance of the fish and wildlife 8 
objective at Prisoners Point could contribute to adverse effects on aquatic life (specifically, indirect 9 
adverse effects on striped bass spawning), though there is a high degree of uncertainty associated 10 
with this impact.  The increased frequency of the EC exceedance at Emmaton could contribute to 11 
adverse effects on agricultural uses. Because EC is not bioaccumulative, the increases in long-term 12 
average EC levels would not directly cause bioaccumulative problems in aquatic life or humans. The 13 
western Delta is Clean Water Act section 303(d) listed for elevated EC and the increased frequency 14 
of exceedance of EC objectives that would occur in this portion of the Delta could make beneficial 15 
use impairment measurably worse. This impact is considered to be significant. 16 

Further, relative to Existing Conditions, Alternative 8 could result in substantial increases in long-17 
term average EC during the months of October through May in Suisun Marsh. The increases in long-18 
term average EC levels that would occur in Suisun Marsh could further degrade existing EC levels 19 
and thus contribute additionally to adverse effects on the fish and wildlife beneficial uses. Because 20 
EC is not bioaccumulative, the increases in long-term average EC levels would not directly cause 21 
bioaccumulative problems in wildlife. Suisun Marsh is Clean Water Act section 303(d) listed for 22 
elevated EC and the increases in long-term average EC that would occur in the marsh could make 23 
beneficial use impairment measurably worse. This impact is considered to be significant. 24 

Implementation of Mitigation Measure WQ-11 along with a separate, non-environmental 25 
commitment relating to the potential increased costs associated with EC-related changes would 26 
reduce these effects. While mitigation measures to reduce these water quality effects in affected 27 
water bodies to less than significant levels are not available, implementation of Mitigation Measure 28 
WQ-11 is recommended to attempt to reduce the effect that increased EC concentrations may have 29 
on Delta beneficial uses. However, because the effectiveness of this mitigation measure to result in 30 
feasible measures for reducing water quality effects is uncertain, this impact is considered to remain 31 
significant and unavoidable. Please see Mitigation Measure WQ-11 under Impact WQ-11 in the 32 
discussion of Alternative 1A. 33 

In addition to and to supplement Mitigation Measure WQ-11, the BDCP proponents have 34 
incorporated into the BDCP, as set forth in EIR/EIS Appendix 3B, Environmental Commitments, a 35 
separate, non-environmental commitment to address the potential increased water treatment costs 36 
that could result from EC concentration effects on municipal, industrial and agricultural water 37 
purveyor operations. Potential options for making use of this financial commitment include funding 38 
or providing other assistance towards acquiring alternative water supplies or towards modifying 39 
existing operations when EC concentrations at a particular location reduce opportunities to operate 40 
existing water supply diversion facilities. Please refer to Appendix 3B, Environmental Commitments, 41 
for the full list of potential actions that could be taken pursuant to this commitment in order to 42 
reduce the water quality treatment costs associated with water quality effects relating to chloride, 43 
electrical conductivity, and bromide. 44 
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Impact WQ-13: Effects on Mercury Concentrations Resulting from Facilities Operations and 1 
Maintenance (CM1) 2 

Delta 3 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 4 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 5 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 6 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 7 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 8 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 9 
information. 10 

The water quality impacts of waterborne concentrations of mercury and methylmercury and fish 11 
tissue mercury concentrations were evaluated for 9 Delta locations. The analysis of percentage 12 
change in assimilative capacity of waterborne total mercury of Alternative 8 relative to the 25 ng/L 13 
ecological risk benchmark as compared to Existing Conditions showed the greatest decrease of 7% 14 
for the Contra Costa Pumping Plant, and 6.9% at the same location for the No Action Alternative 15 
(Figures 8-53 and 8-54). Similarly, changes in methylmercury concentration are expected to be 16 
relatively small . The greatest annual average methylmercury concentration for drought conditions 17 
was 0.165 ng/L for the San Joaquin River at Buckley Cove, which was slightly higher than Existing 18 
Conditions and slightly lower than the No Action Alternative (Appendix 8I, Figure I-9).  All modeled 19 
input concentrations exceeded the methylmercury TMDL guidance objective of 0.06 ng/L, therefore 20 
percentage change in assimilative capacity was not evaluated for methylmercury. 21 

Fish tissue estimates show more substantial percentage increases in concentration and exceedance 22 
quotients for mercury at some Delta locations. The greatest changes in exceedance quotients 23 
relative to Existing Conditions and the No Action Alternative are 33–40% at the Contra Costa 24 
Pumping Plant and 34–46% for Old River at Rock Slough (Figure 8-55a,b, Appendix 8I, Mercury, 25 
Table I-15b).  Because these increases are substantial, and it is evident that substantive increases 26 
are expected at numerous locations throughout the Delta, these changes may be measurable in the 27 
environment.  See Appendix 8I for a discussion of the uncertainty associated with the fish tissue 28 
estimates.    29 

NEPA Effects: Based on the above discussion, the effects of mercury and methylmercury in 30 
comparison of Alternative 8 to the No Action Alternative (as waterborne and bioaccumulated forms) 31 
are considered to be adverse for the case of fish tissue bioaccumulation at some locations. 32 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 33 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 34 
purpose of making the CEQA impact determination for this constituent. For additional details on the 35 
effects assessment findings that support this CEQA impact determination, see the effects assessment 36 
discussion that immediately precedes this conclusion. 37 

Under Alternative 8, greater water demands and climate change would alter the magnitude and 38 
timing of reservoir releases and river flows upstream of the Delta in the Sacramento River 39 
watershed and east-side tributaries, relative to Existing Conditions. Concentrations of mercury and 40 
methylmercury upstream of the Delta will not be substantially different relative to Existing 41 
Conditions due to the lack of important relationships between mercury/methylmercury 42 
concentrations and flow for the major rivers. 43 
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Methylmercury concentrations exceed criteria at all locations in the Delta and no assimilative 1 
capacity exists. Monthly average waterborne concentrations of total and methylmercury, over the 2 
period of record, are very similar to Existing Conditions, but showed notable increases at some 3 
locations.  Estimates of fish tissue mercury concentrations show substantial increases would occur 4 
for several sites for Alternative 8, relative to Existing Conditions. 5 

Assessment of effects of mercury in the SWP and CVP Export Service Areas were based on effects on 6 
mercury concentrations and fish tissue mercury concentrations at the Banks and Jones pumping 7 
plants. The Banks and Jones pumping plants are expected to show increased assimilative capacity 8 
for waterborne mercury and decreased fish tissue concentrations of mercury for Alternative 8 as 9 
compared to Existing Conditions. 10 

As such, this alternative is not expected to cause additional exceedance of applicable water quality 11 
objectives/criteria by frequency, magnitude, and geographic extent that would cause adverse effects 12 
on any beneficial uses of waters in the affected environment. However, increases in fish tissue 13 
mercury concentrations are substantial, and changes in fish tissue mercury concentrations would 14 
make existing mercury-related impairment in the Delta measurably worse. In comparison to 15 
Existing Conditions, Alternative 8 would increase levels of mercury by frequency, magnitude, and 16 
geographic extent such that the affected environment would be expected to have measurably higher 17 
body burdens of mercury in aquatic organisms, thereby substantially increasing the health risks to 18 
wildlife (including fish) or humans consuming those organisms. 19 

This impact is considered to be significant. Feasible or effective actions to reduce the effects on 20 
mercury resulting from CM1 are unknown. General mercury management measures through CM12, 21 
or actions taken by other entities or programs such as TMDL implementation, may minimize or 22 
reduce sources and inputs of mercury to the Delta and methylmercury formation. However, it is 23 
uncertain whether this impact would be reduced to a level that would be less than significant as a 24 
result of CM12 or other future actions. Therefore, the impact would be significant and unavoidable. 25 

Impact WQ-25: Effects on Selenium Concentrations Resulting from Facilities Operations and 26 
Maintenance (CM1) 27 

Delta 28 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 29 
and CM4) would affect Delta hydrodynamics. To the extent that restoration actions alter 30 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 31 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 32 
CM2–CM21 not attributable to hydrodynamics, such as additional loading of a constituent to the 33 
Delta, are discussed within the impact header for CM2–CM21. See Section 8.3.1.3 for more 34 
information. 35 

Selenium concentrations and threshold comparisons for each of the 11 modeled Delta assessment 36 
locations under Alternative 8, relative to Existing Conditions and the No Action Alternative, are 37 
presented in Appendix 8M, Selenium, Table M-9a for water, Tables M-18 and M-28 for most biota 38 
(whole-body fish [excluding sturgeon], bird eggs [invertebrate diet], bird eggs [fish diet], and fish 39 
fillets) throughout the Delta, and Tables M-30 through M-32 for sturgeon at the two western Delta 40 
locations. Figures 8-59a and 8-60a present graphical distributions of predicted selenium 41 
concentration changes (shown as changes in available assimilative capacity based on 1.3 µg/L) in 42 
water at each modeled assessment location for all years. Appendix 8M, Figure M-24 provides more 43 
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detail in the form of monthly patterns of selenium concentrations in water during the modeling 1 
period. 2 

Alternative 8 would result in small to moderate changes in average selenium concentrations in 3 
water at modeled Delta assessment locations relative to Existing Conditions and the No Action 4 
Alternative (Appendix 8M,Selenium, Table M-9a). Long-term average concentrations at some 5 
interior and western Delta locations would increase by 0.01–0.14 µg/L for the entire period 6 
modeled (1976–1991). These increases in selenium concentrations in water would result in 7 
reductions in available assimilative capacity for selenium of 1-13%, relative to the 1.3 µg/L USEPA 8 
draft water quality criterion (Figures 8-59a and 8-60a). The long-term average selenium 9 
concentrations in water for Alternative 8 (range 0.09–0.39 µg/L) would be similar to Existing 10 
Conditions (range 0.09–0.41 µg/L) and the No Action Alternative (range 0.09–0.38 µg/L), and all 11 
would be below the USEPA draft water quality criterion of 1.3 µg/L (Appendix 8M, Table 9a). 12 

Relative to Existing Conditions and the No Action Alternative, Alternative 8 would generally result in 13 
small changes (less than 4%) in estimated selenium concentrations in most biota (whole-body fish 14 
(excluding sturgeon), bird eggs [invertebrate diet], bird eggs [fish diet], and fish fillets) (Figures 8-15 
61a through 8-64b; Appendix 8M, Selenium, Table M-28). Despite the small changes in selenium 16 
concentrations in biota, Level of Concern Exceedance Quotients (i.e., modeled tissue divided by 17 
Level of Concern benchmarks) for selenium concentrations in those biota for all years and for 18 
drought years are less than 1.0 (indicating low probability of adverse effects). Similarly, Advisory 19 
Tissue Level Exceedance Quotients for selenium concentrations in fish fillets for all years and 20 
drought years also are less than 1.0. Estimated selenium concentrations in sturgeon for the San 21 
Joaquin River at Antioch are predicted to increase by about 31 percent relative to Existing 22 
Conditions and to the No Action Alternative in all years (from about 4.7 to 6.1 mg/kg dry weight 23 
[dw]). Likewise, those for sturgeon in the Sacramento River at Mallard Island are predicted to 24 
increase by about 17 percent in all years (from about 4.4 to 5.2 mg/kg dw) (Appendix 8M, Tables M-25 
30 and M-31). Selenium concentrations in sturgeon during drought years are expected to increase 26 
by 23 percent at Antioch and 11 percent at Mallard Island. Detection of changes in whole-body 27 
sturgeon such as those estimated for the western Delta may require large sample sizes because of 28 
the inherent variability in fish tissue selenium concentrations. Low Toxicity Threshold Exceedance 29 
Quotients for selenium concentrations in sturgeon in the western Delta would exceed 1.0 for 30 
drought years at both locations (as they do for Existing Conditions and the No Action Alternative; 31 
Figure 8-65) and for all years at Antioch, whereas Existing Conditions and the No Action Alternative 32 
do not (quotient increases from 0.94 to 1.2 at Antioch) (Appendix 8M, Table M-32). High Toxicity 33 
Threshold Exceedance Quotients for selenium concentrations in sturgeon in the western Delta 34 
would exceed 1.0 for drought years at Antioch unlike Existing Conditions and the No Action 35 
Alternative (quotient increases from 0.85 to 1.1) (Appendix 8M, Table M-32). 36 

The disparity between larger estimated changes for sturgeon and smaller changes for other biota is 37 
attributable largely to differences in modeling approaches, as described in Appendix 8M, Selenium. 38 
The model for most biota was calibrated to encompass the varying concentration-dependent uptake 39 
from waterborne selenium concentrations (expressed as the Kd, which is the ratio of selenium 40 
concentrations in particulates [as the lowest level of the food chain] relative to the waterborne 41 
concentration) that was exhibited in data for largemouth bass in 2000, 2005, and 2007 at various 42 
locations across the Delta. In contrast, the modeling for sturgeon could not be similarly calibrated at 43 
the two western Delta locations and used literature-derived uptake factors and trophic transfer 44 
factors for the estuary from Presser and Luoma (2013). As noted in the appendix, there was a 45 
significant negative log-log relationship of Kd to waterborne selenium concentration that reflected 46 
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the greater bioaccumulation rates for bass at low waterborne selenium than at higher 1 
concentrations. (There was no difference in bass selenium concentrations in the Sacramento River 2 
at Rio Vista in comparison to the San Joaquin River at Vernalis in 2000, 2005, and 2007 [Foe 2010], 3 
despite a nearly 10-fold difference in waterborne selenium.) Thus, there is more confidence in the 4 
site-specific modeling based on the Delta-wide model that was calibrated for bass data than in the 5 
estimates for sturgeon based on “fixed” Kds for all years and for drought years without regard to 6 
waterborne selenium concentration at the two locations in different time periods.  7 

Increased water residence times could increase the bioaccumulation of selenium in biota, thereby 8 
potentially increasing fish tissue and bird egg concentrations of selenium (see residence time 9 
discussion in Appendix 8M, Selenium, and Presser and Luoma [2010b]). Thus, residence time was 10 
assessed for its relevance to selenium bioaccumulation.  Table 60a (presented originally in Section 11 
8.3.1.7 in the Microcystis subsection) shows the time for neutrally buoyant particles to move through 12 
the Delta (surrogate for flow and residence time). Although an increase in residence time 13 
throughout the Delta is expected under the No Action Alternative, relative to Existing Conditions 14 
(because of climate change and sea level rise), the change is fairly small in most areas of the Delta. 15 
Thus, the changes in residence times between Alternative 8 and the No Action Alternative are very 16 
similar to the changes in residence times between Alternative 8 and the Existing Conditions.  17 

Relative to Existing Conditions and the No Action Alternative, increases in residence times for 18 
Alternative 8 would be greater in the South Delta and East Delta than in other sub-regions. Relative 19 
to Existing Conditions, annual average residence times for Alternative 8 in the South Delta are 20 
expected to increase by more than 37 days (Table 60a). and in the East Delta increase by more than 21 
23 days. Increases in residence times for other sub-regions would be smaller, especially as 22 
compared to Existing Conditions and the No Action Alternative (which are longer than those 23 
modeled for the South Delta).  As mentioned above, these results incorporate hydrodynamic effects 24 
of both CM1 and CM2 and CM4, and the effects of CM1 cannot be distinguished from the effects of 25 
CM2 and CM4.  However, it is expected that CM2 and CM4 are substantial drivers of the increased 26 
residence time.   27 

Presser and Luoma (2010b) summarized and discussed selenium uptake in the Bay-Delta (including 28 
hydrologic conditions [e.g., Delta outflow and residence time for water], Kds [the ratio of selenium 29 
concentrations in particulates, as the lowest level of the food chain, relative to the water-borne 30 
concentration], and associated tissue concentrations [especially in clams and their consumers, such 31 
as sturgeon]). When the Delta Outflow Index (daily average flow per month) decreased by five-fold 32 
(73,732 cubic feet per second [cfs] in June 1998 to 12, 251 cfs in October 1998), residence time 33 
doubled (from 11 to 22 days) and the calculated mean Kd also doubled (from 3,198 to 6,501). 34 
However, when daily average Delta outflow in November 1999 was only 6,951 cfs (i.e., about one-35 
half that in October 1998) and residence time was 70 days, the calculated mean Kd (7,614) did not 36 
increase proportionally. 37 

Models are not available to quantitatively estimate the level of changes in selenium bioaccumulation 38 
as related to residence time, but the effects of residence time are incorporated in the 39 
bioaccumulation modeling for selenium that was based on higher Kd values for drought years in 40 
comparison to wet, normal, or all years; see Appendix 8M, Selenium. If increases in fish tissue or bird 41 
egg selenium were to occur, the increases would likely be of concern only where fish tissues or bird 42 
eggs are already elevated in selenium to near or above thresholds of concern. That is, where biota 43 
concentrations are currently low and not approaching thresholds of concern (which, as discussed 44 
above, is the case throughout the Delta, except for sturgeon in the western Delta), changes in 45 
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residence time alone would not be expected to cause them to then approach or exceed thresholds of 1 
concern. In consideration of this factor, although the Delta as a whole is a CWA Section 303(d)-listed 2 
water body for selenium, and although monitoring data of fish tissue or bird eggs in the Delta are 3 
sparse, the most likely area in which biota tissues would be at levels high enough that additional 4 
bioaccumulation due to increased residence time from restoration areas would be a concern is the 5 
western Delta and Suisun Bay for sturgeon, as discussed above.  As shown in Table 60a, the overall 6 
increase in residence time estimated in the western Delta is 4 days relative to Existing Conditions, 7 
and 2 days relative to the No Action Alternative.  Given the available information, these increases are 8 
small enough that they are not expected to substantially affect selenium bioaccumulation in the 9 
western Delta.  Because CM2 and CM4 are expected to be substantial drivers of the increased 10 
residence times, further discussion is included in Impact WQ-26 below. 11 

In summary, relative to Existing Conditions and the No Action Alternative, Alternative 8 would 12 
result in small changes in selenium concentrations throughout the Delta for most biota (less than 13 
4%), although larger increases in selenium concentrations are predicted for sturgeon in the western 14 
Delta. Concentrations of selenium in sturgeon would exceed the lower benchmark for both western 15 
Delta locations for all years and drought years, indicating a low potential for effects. Concentrations 16 
of selenium in sturgeon would exceed the higher benchmark for Antioch only in drought years, 17 
indicating a high potential for effects. The modeling of bioaccumulation for sturgeon is less 18 
calibrated to site-specific conditions than that for other biota, which was calibrated on a robust 19 
dataset for modeling of bioaccumulation in largemouth bass as a representative species for the 20 
Delta. Overall, the predicted increases for Alternative 8 are high enough that they may represent a 21 
measureable increase in body burdens of sturgeon, which would constitute an adverse impact 22 

SWP/CVP Export Service Areas 23 

Alternative 8 would result in moderate (0.08–0.15 µg/L) decreases in average selenium 24 
concentrations at the Banks and Jones pumping plants, relative to Existing Conditions and the No 25 
Action Alternative, for the entire period modeled (Appendix 8M, Selenium, Table M-9a). These 26 
decreases in long-term average selenium concentrations in water would result in increases in 27 
available assimilative capacity for selenium at these pumping plants of 8–16%, relative to the 1.3 28 
µg/L ecological benchmark (Figures 8-59a and 8-60a). Furthermore, the long-term average 29 
selenium concentrations in water for Alternative 8 (range 0.09–0.39 µg/L) would be well below the 30 
USEPA draft water quality criterion of 1.3 µg/L (Appendix 8M, Table M-9a). 31 

Relative to Existing Conditions and the No Action Alternative, Alternative 8 would result in small 32 
changes (less than 4%) in estimated selenium concentrations in biota (whole-body fish, bird eggs 33 
[invertebrate diet], bird eggs [fish diet], and fish fillets) at SWP/CVP service areas (Figures 8-61a 34 
through 8-64b; Appendix 8M, Selenium, Table M-28). Concentrations in biota would not exceed any 35 
selenium benchmarks for Alternative 8 (Figures 8-61a through 8-64b). 36 

NEPA Effects: Based on the discussion above, the effects on selenium from Alternative 8 are 37 
considered to be adverse. This determination is reached because selenium concentrations in whole-38 
body sturgeon modeled at two western Delta locations would increase by an average of 30%, which 39 
may represent a measurable increase in the environment. These potentially measurable increases 40 
represent an adverse impact. 41 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 42 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 43 
purpose of making the CEQA impact determination for selenium. For additional details on the effects 44 
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assessment findings that support this CEQA impact determination, see the effects assessment 1 
discussion that immediately precedes this conclusion. 2 

There are no substantial point sources of selenium in watersheds upstream of the Delta, and no 3 
substantial nonpoint sources of selenium in the watersheds of the Sacramento River and the eastern 4 
tributaries. Nonpoint sources in the San Joaquin Valley that contribute selenium to the Delta will be 5 
controlled through a TMDL developed by the Central Valley Water Board (2001) for the lower San 6 
Joaquin River, established limits for the Grassland Bypass Project, and Basin Plan objectives (Central 7 
Valley Water Board [2010d] and State Water Board [2010b, 2010c]) that are expected to result in 8 
decreasing discharges of selenium from the San Joaquin River to the Delta. Consequently, any 9 
modified reservoir operations and subsequent changes in river flows under Alternative 8, relative to 10 
Existing Conditions, are expected to cause negligible changes in selenium concentrations in water. 11 
Any negligible changes in selenium concentrations that may occur in the water bodies of the affected 12 
environment located upstream of the Delta would not be of frequency, magnitude, and geographic 13 
extent that would adversely affect any beneficial uses or substantially degrade the quality of these 14 
water bodies as related to selenium. 15 

Relative to Existing Conditions, modeling estimates indicate that Alternative 8 would result in small 16 
changes in selenium concentrations in water or most biota throughout the Delta, with no 17 
exceedances of benchmarks for biological effects. Relative to Existing Conditions, modeling 18 
estimates indicate that Alternative 8 would increase selenium concentrations in whole-body 19 
sturgeon modeled at two western Delta locations by an estimated 21%, which may represent a 20 
measureable increase in the environment. Because both low and high toxicity benchmarks are 21 
exceeded, these potentially measureable increases represent a potential impact to fish and wildlife 22 
beneficial uses. 23 

Assessment of effects of selenium in the SWP/CVP Export Service Areas is based on effects on 24 
selenium concentrations at the Banks and Jones pumping plants. Relative to Existing Conditions, 25 
Alternative 8 would cause no increase in the frequency with which applicable benchmarks would be 26 
exceeded, and would slightly improve the quality of water in selenium concentrations at the Banks 27 
and Jones pumping plants locations. 28 

Based on the above, although waterborne selenium concentrations would not exceed applicable 29 
water quality objectives/criteria, however, significant impacts on some beneficial uses of waters in 30 
the Delta could occur because uptake of selenium from water to biota may measurably increase such 31 
that high toxicity benchmarks may be exceeded. In comparison to Existing Conditions, water quality 32 
conditions under this alternative would increase levels of selenium (a bioaccumulative pollutant) by 33 
frequency, magnitude, and geographic extent such that the affected environment may have 34 
measurably higher body burdens of selenium in aquatic organisms, thereby substantially increasing 35 
the health risks to wildlife (including fish); however, impacts to humans consuming those organisms 36 
are not expected to occur. Water quality conditions under this alternative with respect to selenium 37 
would cause long-term degradation of water quality in the western Delta. Except in the vicinity of 38 
the western Delta for sturgeon, water quality conditions under this alternative would not increase 39 
levels of selenium by frequency, magnitude, and geographic extent such that the affected 40 
environment would be expected to have measurably higher body burdens of selenium in aquatic 41 
organisms. The greater level of selenium bioaccumulation in the western Delta would further 42 
degrade water quality by measurable levels, on a long-term basis, for selenium and, thus, cause the 43 
CWA Section 303(d)-listed impairment of beneficial use to be made discernibly worse. This impact 44 
is considered significant. Environmental Commitment: Selenium Management (AMM27), which 45 
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affords for site-specific measures to reduce effects, would be available to reduce BDCP-related 1 
effects associated with selenium. The effectiveness of AMM27 is uncertain and, therefore 2 
implementation may not reduce the identified impact to a level that would be less than significant, 3 
and therefore it is significant and unavoidable. 4 

The need for, and the feasibility and effectiveness of, post-operation mitigation for the predicted 5 
level of selenium bioaccumulation is uncertain. The first step shall be to determine the reliability of 6 
the model in predicting biota selenium concentrations in the affected environment where effects are 7 
predicted but selenium data are lacking. For that reason, the model shall be validated with site-8 
specific sampling before extensive mitigation measures relative to CM1 operations are developed 9 
and evaluated for feasibility, as the measures and their evaluation for feasibility are likely to be 10 
complex. Specifically, it remains to be determined whether the available existing data for transfer of 11 
selenium from water to particulates and through different trophic levels of the food chain are 12 
representative of conditions that may occur from implementation of Alternative 8. Therefore, the 13 
proposed mitigation measure requires that sampling be conducted to characterize each step of data 14 
inputs needed for the model, and then the refined model be validated for local conditions. This 15 
impact is considered significant and unavoidable. 16 

Impact WQ-26: Effects on Selenium Concentrations Resulting from Implementation ofCM2–17 
CM21 18 

NEPA Effects: Effects of CM2–CM21 on selenium under Alternative 8 are the same as those 19 
discussed for Alternative 1A and are considered not to be adverse. 20 

CEQA Conclusion: CM2–CM21 proposed under Alternative 8 would be similar to those proposed 21 
under Alternative 1A. As such, effects on selenium resulting from the implementation of CM2–CM21 22 
would be similar to that previously discussed for Alternative 1A. This impact is considered to be less 23 
than significant. No mitigation is required. 24 

Impact WQ-32.  Effects on Microcystis Bloom Formation Resulting from Facilities Operations 25 
and Maintenance (CM1). 26 

Effects of facilities and operations (CM1) on Microcystis abundance, and thus microcystins 27 
concentrations, in water bodies of the affected environment under Alternative 8 would be very 28 
similar (i.e., nearly the same) to those discussed for Alternative 1A.  This is because factors that 29 
affect Microcystis abundance in waters upstream of the Delta, in the Delta, and in the SWP/CVP 30 
Export Services Areas under Alternative 1A would similarly change under Alternative 8, relative to 31 
Existing Conditions and the No Action Alternative.  For the Delta in particular, there are differences 32 
in the direction and magnitude of water residence time changes during the Microcystis bloom period 33 
among the six Delta sub-regions under Alternative 8 compared to Alternative 1A, relative to Existing 34 
Conditions and No Action Alternative.  However, under Alternative 8, relative to Existing Conditions 35 
and No Action Alternative, water residence times during the Microcystis bloom period in various 36 
Delta sub-regions are expected to increase to a degree that could, similar to Alternative 1A, lead to 37 
an increase in the frequency, magnitude, and geographic extent of Microcystis blooms throughout 38 
the Delta.   39 

Similar to Alternative 1A, elevated ambient water temperatures relative to Existing Conditions 40 
would occur in the Delta under Alternative 8, which could lead to earlier occurrences of Microcystis 41 
blooms in the Delta, and increase the overall duration and magnitude of blooms.  However, the 42 
degradation of water quality from Microcystis blooms due to the expected increases in Delta water 43 
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temperatures is driven entirely by climate change, not effects of CM1.  While Microcystis blooms 1 
have not occurred in the Export Service Areas, conditions in the Export Service Areas under 2 
Alternative 8 may become more conducive to Microcystis bloom formation, relative to Existing 3 
Conditions, because water temperatures will increase in the Export Service Areas due to the 4 
expected increase in ambient air temperatures resulting from climate change.  5 

NEPA Effects:  Effects of water facilities and operations (CM1) on Microcystis in water bodies of the 6 
affected environment under Alternative 8 would be very similar to (i.e., nearly the same) to those 7 
discussed for Alternative 1A.  In summary, Alternative 8 operations and maintenance, relative to the 8 
No Action Alternative, would result in long-term increases in hydraulic residence time of various 9 
Delta sub-regions during the summer and fall Microcystis bloom period.  During this period, the 10 
increased residence time could result in a concurrent increase in the frequency, magnitude, and 11 
geographic extent of Microcystis blooms, and thus microcystin levels, in affected areas of the Delta.  12 
As a result, Alternative 8 operation and maintenance activities would cause further degradation to 13 
water quality with respect to Microcystis in the Delta.  Under Alternative 8, relative to No Action 14 
Alternative, water exported to the SWP/CVP Export Service Area will be a mixture of Microcystis-15 
affected source water from the south Delta intakes and unaffected source water from the 16 
Sacramento River, diverted at the north Delta intakes.  It cannot be determined whether operations 17 
and maintenance under Alternative 8 will result in increased or decreased levels of Microcystis and 18 
microcystins in the mixture of source waters exported from Banks and Jones pumping plants.  19 
Mitigation Measure WQ-32a and WQ-32b are available to reduce the effects of degraded water 20 
quality in the Delta.  Although there is considerable uncertainty regarding this impact, the effects on 21 
Microcystis from implementing CM1 is determined to be adverse. 22 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 23 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 24 
purpose of making the CEQA impact determination for this constituent. For additional details on the 25 
effects assessment findings that support this CEQA impact determination, see the effects assessment 26 
discussion that immediately precedes this conclusion. 27 

Under Alternative 8, additional impacts from Microcystis in the reservoirs and watersheds upstream 28 
of the Delta are not expected, relative to Existing Conditions.  Operations and maintenance occurring 29 
under Alternative 8 is not expected to change nutrient levels in upstream reservoirs or 30 
hydrodynamic conditions in upstream rivers and streams such that conditions would be more 31 
conductive to Microcystis production. 32 

Relative to Existing Conditions, water temperatures and hydraulic residence times in the Delta are 33 
expected to increase under Alternative 8, resulting in an increase in the frequency, magnitude and 34 
geographic extent of Microcystis blooms in the Delta.  However, the degradation of water quality 35 
from Microcystis blooms due to the expected increases in Delta water temperatures is driven 36 
entirely by climate change, not effects of CM1.  Increases in Delta residence times are expected 37 
throughout the Delta during the summer and fall bloom period, due in small part to climate change 38 
and sea level rise, but due more proportionately to CM1 and the hydrodynamic impacts of 39 
restoration included in CM2 and CM4.   The precise change in local residence times and Microcystis 40 
production expected within any Delta sub-region is unknown because conditions will vary across 41 
the complex networks of intertwining channels, shallow back water areas, and submerged islands 42 
that compose the Delta.  Nonetheless, Delta residence times are, in general, expected to increase due 43 
to Alternative 8.  Consequently, it is possible that increases in the frequency, magnitude, and 44 
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geographic extent of Microcystis blooms in the Delta will occur due to the operations and 1 
maintenance of Alternative 8 and the hydrodynamic impacts of restoration (CM2 and CM4). 2 

The assessment of effects of Microcystis on SWP/CVP Export Service Areas is based on the 3 
assessment of changes in Microcystis levels in export source waters, as well as the effects of 4 
temperature and residence time changes within the Export Service Areas on Microcystis production.  5 
Under Alternative 8, relative to Existing Conditions, the potential for Microcystis to occur in the 6 
Export Service Area is expected to increase due to increasing water temperature, but this impact is 7 
driven entirely by climate change and not Alternative 8.  Water exported from the Delta to the 8 
Export Service Area is expected to be a mixture of Microcystis-affected source water from the south 9 
Delta intakes and unaffected source water from the Sacramento River.  Because of this, it cannot be 10 
determined whether operations and maintenance under Alternative 8, relative to existing 11 
conditions, will result in increased or decreased levels of Microcystis and microcystins in the mixture 12 
of source waters exported from Banks and Jones pumping plants.   13 

Based on the above, this alternative would not be expected to cause additional exceedance of 14 
applicable water quality objectives/criteria by frequency, magnitude, and geographic extent that 15 
would cause significant impacts on any beneficial uses of waters in the affected environment. 16 
Microcystis and microcystins are not 303(d) listed within the affected environment and thus any 17 
increases that could occur in some areas would not make any existing Microcystis impairment 18 
measurably worse because no such impairments currently exist. Because Microcystis and 19 
microcystins are not bioaccumulative, increases that could occur in some areas would not 20 
bioaccumulate to greater levels in aquatic organisms that would, in turn, pose substantial health 21 
risks to fish, wildlife, or humans.  However, because it is possible that increases in the frequency, 22 
magnitude, and geographic extent of Microcystis blooms in the Delta will occur due to the operations 23 
and maintenance of Alternative 8 and the hydrodynamic impacts of restoration (CM2 and CM4), 24 
long-term water quality degradation may occur and, thus, significant impacts on beneficial uses 25 
could occur. Although there is considerable uncertainty regarding this impact, the effects on 26 
Microcystis from implementing CM1 is determined to be significant. 27 

Implementation of Mitigation Measure WQ-32a and WQ-32b may reduce degradation of Delta water 28 
quality due to Microcystis.  However, because the effectiveness of these mitigation measures to 29 
result in feasible measures for reducing water quality effects is uncertain, this impact is considered 30 
to remain significant and unavoidable. 31 

Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 32 
Microcystis Blooms 33 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A. 34 

Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 35 
Water Residence Time 36 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A. 37 

Impact WQ-33.  Effects on Microcystis Bloom Formation Resulting from Other Conservation 38 
Measures (CM2–CM21). 39 

The effects of CM2–CM21 on Microcystis under Alternative 8 are the same as those discussed for 40 
Alternative 1A.  In summary, potential environmental effects related to CM2 and CM4 could result in 41 
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an increase in the frequency, magnitude, and geographic extent of Microcystis blooms in the Delta, 1 
relative to Existing Conditions and the No Action Alternative, as a result of increased residence times 2 
for Delta waters from implementing CM2 and CM4 restoration areas.  Because the hydrodynamic 3 
effects associated with implementing CM2 and CM4 were incorporated into the modeling used to 4 
assess CM1, a detailed assessment of the effects of implementing CM2 and CM4 on Microcystis 5 
blooms in the Delta via their effects on Delta water residence time is provided under CM1 (above). 6 
The effects of CM2 and CM4 on Microcystis may be reduced by implementation of Mitigation 7 
Measures WQ-32A and WQ-32b.  The effectiveness of these mitigation measures to result in feasible 8 
measures for reducing water quality effects is uncertain.  Conservation Measures 3 (CM3) and CM5-9 
CM21 would not result in an increase in the frequency, magnitude, and geographic extent of 10 
Microcystis blooms in the Delta.   11 

NEPA Effects: . 12 

CEQA Conclusion: Based on the above, this alternative would not be expected to cause additional 13 
exceedance of applicable water quality objectives/criteria by frequency, magnitude, and geographic 14 
extent that would cause significant impacts on any beneficial uses of waters in the affected 15 
environment. Microcystis and microcystins are not 303(d) listed within the affected environment 16 
and thus any increases that could occur in some areas would not make any existing Microcystis 17 
impairment measurably worse because no such impairments currently exist. Because Microcystis 18 
and microcystins are not bioaccumulative, increases that could occur in some areas would not 19 
bioaccumulate to greater levels in aquatic organisms that would, in turn, pose substantial health 20 
risks to fish, wildlife, or humans. Because restoration actions implemented under CM2 and CM4 will 21 
increase residence time throughout the Delta and create local areas of warmer water during the 22 
bloom season, it is possible that increases in the frequency, magnitude, and geographic extent of 23 
Microcystis blooms, and thus long-term water quality degradation and significant impacts on 24 
beneficial uses, could occur. Although there is considerable uncertainty regarding this impact, the 25 
effects on Microcystis from implementing CM2–CM21 are determined to be significant. 26 

Impact WQ-34: Effects on San Francisco Bay Water Quality Resulting from Facilities 27 
Operations and Maintenance (CM1) and Implementation of CM2–CM21 28 

The effects analysis presented in the preceding impacts (Impact WQ-1 through WQ-33) concluded 29 
that Alternative 8 would have a less than significant impact/no adverse effect on the following 30 
constituents in the Delta: 31 

 Boron 32 

 Dissolved Oxygen 33 

 Pathogens 34 

 Pesticides 35 

 Trace Metals 36 

 Turbidity and TSS 37 

Elevated concentrations of boron are of concern in drinking and agricultural water supplies.  38 
However, waters in the San Francisco Bay are not designated to support municipal water supply 39 
(MUN) and agricultural supply (AGR) beneficial uses. Changes in Delta dissolved oxygen, pathogens, 40 
pesticides, and turbidity and TSS are not anticipated to be of a frequency, magnitude and geographic 41 
extent that would adversely affect any beneficial uses or substantially degrade the quality of the 42 
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Delta. Thus, changes in boron, dissolved oxygen, pathogens, pesticides, and turbidity and TSS in 1 
Delta outflow are not anticipated to be of a frequency, magnitude and geographic extent that would 2 
adversely affect any beneficial uses or substantially degrade the quality of the of San Francisco Bay. 3 

The effects of Alternative 8 on bromide, chloride, and DOC, in the Delta were determined to be 4 
significant/adverse. Increases in bromide, chloride, and DOC concentrations are of concern in 5 
drinking water supplies; however, as described previously, the San Francisco Bay does not have a 6 
designated MUN use. Thus, changes in bromide, chloride, and DOC in Delta outflow would not 7 
adversely effect any beneficial uses of San Francisco Bay.   8 

Elevated EC, as assessed for this alternative, is of concern for its effects on the agricultural beneficial 9 
use (AGR) and fish and wildlife beneficial uses. As discussed above, San Francisco Bay does not have 10 
an AGR beneficial use designation. Further, as discussed for the No Action Alternative, changes in 11 
Delta salinity would not contribute to measurable changes in Bay salinity, as the change in Delta 12 
outflow, which would be the primary driver of salinity changes, would two to three orders of 13 
magnitude lower than (and thus minimal compared to) the Bay’s tidal flow.  14 

Also, as discussed for the No Action Alternative, adverse changes in Microcystis levels that could 15 
occur in the Delta would not cause adverse Microcystis blooms in San Francisco Bay, because 16 
Microcystis are intolerant of the Bay’s high salinity and, thus not have not been detected 17 
downstream of Suisun Bay. 18 

While effects of Alternative 8 on the nutrients ammonia, nitrate, and phosphorus were determined 19 
to be less than significant/not adverse, these constituents are addressed further below because the 20 
response of the seaward bays to changed nutrient concentrations/loading may differ from the 21 
response of the Delta. Selenium and mercury are discussed further, because they are 22 
bioaccumulative constituents where changes in load due to both changes in Delta concentrations 23 
and exports are of concern. 24 

Nutrients: Ammonia, Nitrate, and Phosphorus 25 

Total nitrogen loads in Delta outflow to Suisun and San Pablo Bays under Alternative 8 would be 26 
dominated almost entirely by nitrate, because planned upgrades to the SRWTP will result in >95% 27 
removal of ammonia in its effluent. Total nitrogen loads to Suisun and San Pablo Bays would 28 
decrease by 9%, relative to Existing Conditions, and increase by 33%, relative to the No Action 29 
Alternative (Appendix 8O, Table O-1).  The change in nitrogen loading to Suisun and San Pablo Bays 30 
under Alternative 8 would not adversely impact primary productivity in these embayments because 31 
light limitation and grazing current limit algal production in these embayments.  To the extent that 32 
algal growth increases in relation to a change in ammonia concentration, this would have net 33 
positive benefits, because current algal levels in these embayments are low.  Nutrient levels and 34 
ratios are not considered a direct driver of Microcystis and cyanobacteria levels in the North Bay.   35 

The phosphorus load exported from the Delta to Suisun and San Pablo Bays for Alternative 8 is 36 
estimated to increase by 14%, relative to Existing Conditions, and increase by 9% relative to the No 37 
Action Alternative (Appendix 8O, Table O-1) ). The only postulated effect of changes in phosphorus 38 
loads to Suisun and San Pablo Bays is related to the influence of nutrient stoichiometry on primary 39 
productivity.  However, there is uncertainty regarding the impact of nutrient ratios on 40 
phytoplankton community composition and abundance. Any effect on phytoplankton community 41 
composition would likely be small compared to the effects of grazing from introduced clams and 42 
zooplankton in the estuary (Senn and Novick 2014; Kimmerer and Thompson 2014).  Therefore, the 43 
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projected change in total nitrogen and phosphorus loading that would occur in Delta outflow to San 1 
Francisco Bay is not expected to result in degradation of water quality with regard to nutrients that 2 
would result in adverse effects to beneficial uses. 3 

Mercury 4 

The estimated long-term average mercury and methylmercury loads in Delta exports are shown in 5 
Appendix 8O, Table O-2. Loads of mercury and methylmercury from the Delta to San Francisco Bay 6 
are estimated to change relatively little due to changes in source water fractions and net Delta 7 
outflow that would occur under Alternative 8. Mercury load to the Bay, relative to Existing 8 
Conditions, is estimated to increase by 16 kg/yr (6%), relative to Existing Conditions, and 13 kg/yr 9 
(5%), relative to the No Action Alternative. Methylmercury load is estimated to increase by 0.40 10 
kg/yr (11%), relative to Existing Conditions, and increase by 0.31 kg/yr (8%) relative to the No 11 
Action Alternative. The estimated total mercury load to the Bay is 276 kg/yr, which would be less 12 
than the San Francisco Bay mercury TMDL WLA for the Delta of 330 kg/yr. The estimated changes in 13 
mercury and methylmercury loads would be within the overall uncertainty associated with the 14 
estimates of long-term average net Delta outflow and the long-term average mercury and 15 
methylmercury concentrations in Delta source waters. The estimated changes in mercury load 16 
under the alternative would also be substantially less than the considerable differences among 17 
estimates in the current mercury load to San Francisco Bay (SFBRWQCB 2006; David et al. 2009).  18 
Similar uncertainty is expected in the existing methylmercury load in net Delta exports, for which 19 
the best available current load estimate is based on approximately one year of monitoring data (Foe 20 
et al. 2008).   21 

Given that the estimated incremental increases of  mercury and methylmercury loading to San 22 
Francisco Bay would fall within the uncertainty of current mercury and methylmercury load 23 
estimates, the estimated changes in mercury and methylmerucy loads in Delta exports to San 24 
Francisco Bay due to Alternative 8 are not expected to result in adverse effects to beneficial uses or 25 
substantially degrade the water quality with regard to mercury, or make the existing CWA Section 26 
303(d) impairment measurably worse. 27 

Selenium 28 

Changes in source water fraction and net Delta outflow under Alternative 8, relative to Existing 29 
Conditions, are projected to cause the total selenium load to the North Bay to increase by 24%, 30 
relative to Existing Conditions, and increase by 20%, relative to the No Action Alternative (Appendix 31 
8O, Table O-3). Changes in long-term average selenium concentrations of the North Bay are assumed 32 
to be proportional to changes in North Bay selenium loads.  Under Alternative 8, the long-term 33 
average total selenium concentration of the North Bay is estimated to be 0.16µg/L and the dissolved 34 
selenium concentration is estimated to be 0.14 µg/L, which would be a 0.03 µg/L increase relative to 35 
Existing Conditions and the No Action Alternative (Appendix 8O, Table O-3). The dissolved selenium 36 
concentration would be below the target of 0.202 µg/L developed by Presser or Luoma (2013) to 37 
coincide with a white sturgeon whole-body fish tissue selenium concentration not greater than 8 38 
mg/kg in the North Bay.   39 

The incremental increase in dissolved selenium concentrations projected to occur under Alternative 40 
8, relative to Existing Conditions and the No Action Alternative, would be higher than under 41 
Alternatives 1–5, but still low (0.03 µg/L). The increased dissolved selenium concentration would be 42 
within the overall uncertainty of the analytical methods used to measure selenium in water column 43 
samples; however, it also would be within the uncertainty associated with estimating numeric water 44 
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column selenium thresholds (Pressor and Luoma 2013). As described in Section 8.3.1.8, there have 1 
been improvements in selenium concentrations in the tissue of diving ducks and muscle of white 2 
sturgeon since the initial CWA Section 303(d) listing of the North Bay for selenium impairments, and  3 
selenium concentrations in white sturgeon muscle have also generally been below the USEPA’s draft 4 
recommended fish muscle tissue concentration of 11.8 mg/kg dry weight (SFEI 2014). However, as 5 
described under Impact WQ-25, though there is some uncertainty in the estimate of sturgeon 6 
concentrations at western Delta locations, the predicted increases for Alternative 8 are high enough 7 
that they may represent measurably higher body burdens of selenium in aquatic organisms, thereby 8 
substantially increasing the health risks to wildlife (including fish). Because the projected 9 
incremental increases in dissolved selenium could cause measurable changes in water column 10 
concentrations, and these incremental increases would be within the uncertainty in the target water 11 
column threshold for dissolved selenium for protection against adverse bioaccumulative effects in 12 
the North Bay ecosystem, and modeling predicts concentrations in the western Delta may represent 13 
a measurable increase in body burdens of sturgeon, there is potential that the incremental increase 14 
in dissolved selenium concentration projected to occur in the North Bay under Alternative 8 could 15 
result in adverse effects beneficial uses. 16 

  Based on the discussion above, Alternative 8, relative to the No Action Alternative, would not cause 17 
further degradation to water quality with respect to boron, bromide, chloride, dissolved oxygen, 18 
DOC, EC, mercury, pathogens, pesticides, nutrients (ammonia, nitrate, phosphorus), trace metals, or 19 
turbidity and TSS in the San Francisco Bay.  Further, changes in these constituent concentrations in 20 
Delta outflow would not be expected to cause changes in Bay concentrations of frequency, 21 
magnitude, and geographic extent that would adversely affect any beneficial uses. In summary, 22 
based on the discussion above, effects on the San Francisco Bay from implementation of CM1–CM21 23 
are considered to be not adverse with respect to boron, bromide, chloride, dissolved oxygen, DOC, 24 
EC, mercury, pathogens, pesticides, nutrients (ammonia, nitrate, phosphorus), trace metals, or 25 
turbidity and TSS. However, Alternative 8 could result in increases in selenium concentrations in the 26 
North San Francisco Bay that could result in adverse effects to fish and wildlife beneficial uses. This 27 
effect is considered to  be adverse. 28 

CEQA Conclusion:  Based on the above, Alternative 8 would not be expected to cause long-term 29 
degradation of water quality in San Francisco Bay resulting in sufficient use of available assimilative 30 
capacity such that occasionally exceeding water quality objectives/criteria would be likely and 31 
would result in substantially increased risk for adverse effects to one or more beneficial uses with 32 
respect to boron, bromide, chloride, dissolved oxygen, DOC, EC, mercury, pathogens, pesticides, 33 
nutrients (ammonia, nitrate, phosphorus), trace metals, or turbidity and TSS.  Further, based on the 34 
above, this alternative would not be expected to cause additional exceedance of applicable water 35 
quality objectives/criteria in the San Francisco Bay by frequency, magnitude, and geographic extent 36 
that would cause significant impacts on any beneficial uses of waters in the affected environment 37 
with respect to boron, bromide, chloride, dissolved oxygen, DOC, EC, mercury, pathogens, pesticides, 38 
nutrients (ammonia, nitrate, phosphorus), trace metals, or turbidity and TSS. Any changes in boron, 39 
bromide, chloride, and DOC in the San Francisco Bay would not adversely affect beneficial uses, 40 
because the uses most affected by changes in these parameters, MUN and AGR, are not beneficial 41 
uses of the Bay. Further, no substantial changes in dissolved oxygen, pathogens, pesticides, trace 42 
metals or turbidity or TSS are anticipated in the Delta, relative to Existing Conditions, therefore, no 43 
substantial changes these constituents levels in the Bay are anticipated. Changes in Delta salinity 44 
would not contribute to measurable changes in Bay salinity, as the change in Delta outflow would 45 
two to three orders of magnitude lower than (and thus minimal compared to) the Bay’s tidal flow. 46 
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Adverse changes in Microcystis levels that could occur in the Delta would not cause adverse 1 
Microcystis blooms in the Bay, because Microcystis are intolerant of the Bay’s high salinity and, thus 2 
not have not been detected downstream of Suisun Bay. The 9% decrease in total nitrogen load and 3 
14% increase in phosphorus load, relative to Existing Conditions, are expected to have minimal 4 
effect on water quality degradation, primary productivity, or phytoplankton community 5 
composition. The estimated increase in mercury load (16 kg/yr; 6%) and methylmercury load (0.40 6 
kg/yr; 11), relative to Existing Conditions, is within the level of uncertainty in the mass load 7 
estimate and not expected to contribute to water quality degradation, make the CWA section 303(d) 8 
mercury impairment measurably worse or cause mercury/methylmercury  to bioaccumulate to 9 
greater levels in aquatic organisms that would, in turn, pose substantial health risks to fish, wildlife, 10 
or humans.  11 

hough there is some uncertainty in the estimate of sturgeon concentrations at western Delta 12 
locations, the predicted increases are high enough that they may represent measurably higher body 13 
burdens of selenium in aquatic organisms, thereby substantially increasing the health risks to 14 
wildlife (including fish). Environmental Commitment: Selenium Management (AMM27), which 15 
affords for site-specific measures to reduce effects, would be available to reduce BDCP-related 16 
effects associated with selenium. The effectiveness of AMM27 is uncertain and, therefore 17 
implementation may not reduce the identified impact to a level that would be less than significant, 18 
and therefore it is significant and unavoidable. 19 

8.3.3.16 Alternative 9—Through Delta/Separate Corridors (15,000 cfs; 20 

Operational Scenario G) 21 

Impact WQ-5: Effects on Bromide Concentrations Resulting from Facilities Operations and 22 
Maintenance (CM1) 23 

Delta 24 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 25 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 26 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 27 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 28 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 29 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 30 
information. 31 

Using the mass-balance modeling approach for bromide (see Section 8.3.1.3), relative to Existing 32 
Conditions, Alternative 9 would result in increases in long-term average bromide concentrations at 33 
Buckley Cove (for the modeled drought period only), Emmaton, and Barker Slough, while long-term 34 
average concentrations would decrease at the other assessment locations (Appendix 8E, Bromide, 35 
Table 20). With regard to bromide, Emmaton is a suitable source of raw drinking water on a 36 
seasonal basis. While the relative change in long-term average bromide concentration at Emmaton is 37 
considerable (≤32%), the increase in the average would be due to more frequent seasonal peak 38 
concentrations in excess of 1,000 µg/L relative to Existing Conditions (Appendix 8E, Bromide, Figure 39 
2). At Emmaton the predicted 50 µg/L exceedance frequency would increase only slightly from 82% 40 
under Existing Conditions to 86% under Alternative 9 (98% to 100% for the modeled drought 41 
period), and the predicted 100 µg/L exceedance frequency would increase from 72% under Existing 42 
Conditions to 81% under Alternative 9 (93% to 97% for the modeled drought period), indicative of 43 
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very small changes during seasonally suitable periods of potential use. At Barker Slough, predicted 1 
long-term average bromide concentrations would increase from 51 µg/L to 61 µg/L (19% relative 2 
increase) for the modeled 16-year hydrologic period and 54 µg/L to 100 µg/L (88% relative 3 
increase) for the modeled drought period. At Barker Slough, the predicted 50 µg/L exceedance 4 
frequency would decrease from 49% under Existing Conditions to 41% under Alternative 9, but 5 
would increase from 55% to 80% during the drought period. At Barker Slough, the predicted 100 6 
µg/L exceedance frequency would increase from 0% under Existing Conditions to 16% under 7 
Alternative 9, and would increase from 0% to 42% during the drought period. At Buckley Cove, 8 
predicted long-term average bromide concentrations would remain the same (i.e., 259 µg/L), but 9 
would increase from 272 µg/L to 330 µg/L (21% relative increase) for the modeled drought period. 10 
At Buckley Cove, the predicted 50 µg/L exceedance frequency would not change (i.e., 100% 11 
exceedance), but the modeled 100 µg/L exceedance frequency would decrease from 100% under 12 
Existing Conditions to 90% under Alternative 9 (100% to 87% for the modeled drought period). 13 
This comparison to Existing Conditions reflects changes in bromide due to both Alternative 9 14 
operations (including use of operable barriers and numerous other operational components of 15 
Scenario G) and climate change/sea level rise. 16 

Due to the relatively small differences between modeled Existing Conditions and No Action 17 
baselines, changes in long-term average bromide concentrations and changes in exceedance 18 
frequencies relative to the No Action Alternative are generally of similar magnitude to those 19 
previously described for the existing condition comparison (Appendix 8E, Bromide, Table 20). 20 
Modeled long-term average bromide concentration at Emmaton would increase by as much as 36%, 21 
but change in 50 and 100 µg/L exceedance thresholds would be smaller than that described for the 22 
existing condition comparison, indicative of very small changes during seasonally suitable periods of 23 
potential use. Modeled long-term average bromide concentration at Barker Slough is predicted to 24 
increase by 23% (87% for the modeled drought period) relative to the No Action Alternative. 25 
Modeled long-term average bromide concentration increases at Buckley Cove are predicted to 26 
increase by 7% (36% for the modeled drought period) relative to the No Action Alternative. Unlike 27 
the comparison to Existing Conditions, this comparison to the No Action Alternative reflects changes 28 
in bromide due only to Alternative 9operations. 29 

At Barker Slough, modeled long-term average bromide concentrations for the various baseline 30 
conditions are very similar (≤4%) (Appendix 8E, Bromide, Table 20). Such similarity demonstrates 31 
that the modeled Alternative 9 change in bromide is almost entirely due to Alternative 9 operations, 32 
and not climate change/sea level rise. Therefore, operations are the primary driver of effects on 33 
bromide at Barker Slough, regardless whether Alternative 9 is compared to Existing Conditions, or 34 
compared to the No Action Alternative. 35 

Results of the modeling approach which used relationships between EC and chloride and between 36 
chloride and bromide (see Section 8.3.1.3) differed somewhat from what is presented above for the 37 
mass-balance approach (see Appendix 8E,Boron, Table 21).For most locations, the frequency of 38 
exceedance of the 50 µg/L and 100 µg/L were similar. The greatest difference between the methods 39 
was predicted for Barker Slough. The increases in frequency of exceedance of the 100 µg/L 40 
threshold, relative to Existing Conditions and the No Action Alternative, were not as great using this 41 
alternative EC to chloride and chloride to bromide relationship modeling approach as compared to 42 
that presented above from the mass-balance modeling approach. However, there were still 43 
substantial increases, resulting in 9% exceedance over the modeled period under Alternative 9, as 44 
compared to 1% under Existing Conditions and 2% under the No Action Alternative. For the drought 45 
period, exceedance frequency increased from 0% under Existing Conditions and the No Action 46 
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Alternative, to 23% under Alternative 9.Furthermore, concentrations predicted at Buckley Cove also 1 
differed. The EC to chloride and chloride to bromide relationship modeling approach predicted that 2 
concentrations at Buckley cove would decrease under Alternative 9 on both a long term basis and 3 
under the modeled drought period, relative to Existing Conditions and the No Action Alternative. 4 
This is in contrast to the mass-balance approach presented above, which predicted an increase in 5 
concentrations under the drought period. Because the mass-balance approach predicts a greater 6 
level of impact at Barker Slough, determination of impacts was based on the mass-balance results. 7 

While the increase in long-term average bromide concentrations at Buckley Cove are relatively 8 
small when modeled over a representative 16-year hydrologic period, increases during the modeled 9 
drought period, principally the long-term average bromide concentration greater than 300 µg/L, 10 
would represent a substantial change in source water quality to the City of Stockton during a season 11 
of drought. Additionally, the increase in long-term average bromide concentrations predicted at 12 
Barker Slough, principally the relative increase in 100 µg/L exceedance frequency, would result in a 13 
substantial change in source water quality for existing drinking water treatment plants drawing 14 
water from the North Bay Aqueduct. While the implications of such modeled changes in bromide 15 
concentrations at Buckley Cove and Barker Slough is difficult to predict, the substantial modeled 16 
increases could lead to adverse changes in the formation of disinfection byproducts such that 17 
considerable treatment plant upgrades may be necessary in order to achieve equivalent levels of 18 
health protection. Because many of the other modeled locations already frequently exceed the 100 19 
µg/L threshold under Existing Conditions and the No Action Alternative, these locations likely 20 
already require treatment plant technologies to achieve equivalent levels of health protection, and 21 
thus no additional treatment technologies would be triggered by the small increases in the 22 
frequency of exceeding the 100 µg/L threshold. Hence, no further impact on the drinking water 23 
beneficial use would be expected at these locations. 24 

The seasonal intakes at Mallard Slough and City of Antioch are infrequently used due to water 25 
quality constraints related to sea water intrusion. On a long-term average basis, bromide at these 26 
locations is in excess of 3,000 µg/L, but during seasonal periods of high Delta outflow can be <300 27 
µg/L. Based on modeling using the mass-balance approach, use of the seasonal intakes at Mallard 28 
Slough and City of Antioch under Alternative 9 would experience a period average increase in 29 
bromide during the months when these intakes would most likely be utilized. For those wet and 30 
above normal water year types where mass balance modeling would predict water quality typically 31 
suitable for diversion, predicted long-term average bromide would increase from 103 µg/L to 140 32 
µg/L (37% increase) at City of Antioch and would decrease from 150 µg/L to 146 µg/L (3% 33 
decrease) at Mallard Slough relative to Existing Conditions (Appendix 8E, Bromide, Table 23). 34 
Changes would be similar for the No Action Alternative comparison. Modeling results using the EC to 35 
chloride and chloride to bromide relationships show increases during these months, but the relative 36 
magnitude of the increases is much lower (Appendix 8E, Bromide, Table 24).Regardless of the 37 
differences in the data between the two modeling approaches, the decisions surrounding the use of 38 
these seasonal intakes is largely driven by acceptable water quality, and thus have historically been 39 
opportunistic. Opportunity to use these intakes would remain, and the predicted increases in 40 
bromide concentrations at the City of Antioch and Mallard Slough intake would not be expected to 41 
adversely affect MUN beneficial uses, or any other beneficial use, at these locations. 42 

Based on modeling using the mass-balance approach, relative to existing and No Action Alternative 43 
conditions, Alternative 9 would lead to predicted improvements in long-term average bromide 44 
concentrations at Staten Island, Franks Tract, Rock Slough, and Contra Costa PP No. 1, in addition to 45 
Banks and Jones (discussed below). At Staten Island and Franks Tract, long-term average bromide 46 
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concentrations would be predicted to decrease by 4–21% depending on baseline comparison, while 1 
at Rock Slough and Contra Costa PP No.1, long-term average bromide concentrations would be 2 
predicted to decrease by 40–45%, depending on baseline comparison. Modeling results using the EC 3 
to chloride and chloride to bromide relationships generally do not show similar decreases for Rock 4 
Slough and Contra Costa PP No. 1, but rather, predict small increases. Based on the small magnitude 5 
of increases predicted, these increases would not adversely affect beneficial uses at those locations. 6 

Important to the results presented above is the assumed habitat restoration footprint on both the 7 
temporal and spatial scales incorporated into the modeling.  Modeling sensitivity analyses have 8 
indicated that habitat restoration (which are reflected in the modeling—see Section 8.3.1.3), not 9 
operations covered under CM1, are the driving factor in the modeled bromide increases.  The timing, 10 
location, and specific design of habitat restoration will have effects on Delta hydrodynamics, and any 11 
deviations from modeled habitat restoration and implementation schedule will lead to different 12 
outcomes. Although habitat restoration near Barker Slough is an important factor contributing to 13 
modeled bromide concentrations at the North Bay Aqueduct, BDCP habitat restoration elsewhere in 14 
the Delta can also have large effects. Because of these uncertainties, and the possibility of adaptive 15 
management changes to BDCP restoration activities, including location, magnitude, and timing of 16 
restoration, the estimates are not predictive of the bromide levels that would actually occur in 17 
Barker Slough or elsewhere in the Delta. 18 

Impact WQ-7: Effects on Chloride Concentrations Resulting from Facilities Operations and 19 
Maintenance (CM1) 20 

Delta 21 

303(d) Listed Water Bodies 22 

With respect to the 303(d) listing for chloride in Tom Paine Slough, the monthly average chloride 23 
concentrations for the 16-year period modeled at Old River at Tracy Road would generally be 24 
similar compared to Existing Conditions, and thus, would not be further degraded on a long-term 25 
basis (Appendix 8G, Figure Cl-14). With respect to Suisun Marsh, the monthly average chloride 26 
concentrations for the 16-year period modeled would generally increase compared to Existing 27 
Conditions and No Action Alternative in some months during October through May at the 28 
Sacramento River at Collinsville (Appendix 8G, Figure Cl-15), Mallard Island (Appendix 8G, Figure 29 
Cl-13), and increase substantially at Montezuma Slough at Beldon’s Landing (i.e., over a doubling of 30 
concentration in December through February) (Appendix 8G, Figure Cl-16). However, modeling of 31 
Alternative 9 assumed no operation of the Montezuma Slough Salinity Control Gates, but the project 32 
description assumes continued operation of the Salinity Control Gates, consistent with assumptions 33 
included in the No Action Alternative.  A sensitivity analysis modeling run conducted for Alternative 34 
4 with the gates operational consistent with the No Action Alternative resulted in substantially 35 
lower EC levels than indicated in the original Alternative 4 modeling results for Suisun Marsh, but 36 
EC levels were still somewhat higher than EC levels under Existing Conditions for several locations 37 
and months.  Although chloride was not specifically modeled in these sensitivity analyses, it is 38 
expected that chloride concentrations would be nearly proportional to EC levels in Suisun Marsh.  39 
Another modeling run with the gates operational and restoration areas removed resulted in EC 40 
levels nearly equivalent to Existing Conditions, indicating that design and siting of restoration areas 41 
has notable bearing on EC levels at different locations within Suisun Marsh (see Appendix 8H 42 
Attachment 1 for more information on these sensitivity analyses).  These analyses also indicate that 43 
increases in salinity are related primarily to the hydrodynamic effects of CM4, not operational 44 
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components of CM1. Based on the sensitivity analyses, optimizing the design and siting of 1 
restoration areas may limit the magnitude of long-term chloride increases in the Marsh.  However, 2 
the chloride concentration increases at certain locations could be substantial, depending on siting 3 
and design of restoration areas.  Thus, these increased chloride levels in Suisun Marsh are 4 
considered to contribute to additional, measureable long-term degradation that potentially would 5 
adversely affect the necessary actions to reduce chloride loading for any TMDL that is developed. 6 

 7 

NEPA Effects: In summary, relative to the No Action Alternative conditions, Alternative 9 would 8 
result in additional exceedances of the 150 mg/L Bay-Delta WCCP objective at Contra Costa 9 
Pumping Plant #1 and Antioch, substantial seasonal use of assimilative capacity at Contra Costa 10 
Pumping Plant #1, Rock Slough and Franks Tract, and potentially measureable water quality 11 
degradation relative to the 303(d) impairment in Suisun Marsh. The predicted chloride increases 12 
constitute an adverse effect on water quality(see Mitigation Measure WQ-7 below; implementation 13 
of this measure along with a separate, non-environmental commitment relating to the potential 14 
increased chloride treatment costs would reduce these effects).Additionally, the predicted changes 15 
relative to the No Action Alternative conditions indicate that in addition to the effects of climate 16 
change/sea level rise, implementation of CM1 and CM4 under Alternative 9 would contribute 17 
substantially to the adverse water quality effects. 18 

Impact WQ-9: Effects on Dissolved Oxygen Resulting from Facilities Operations and 19 
Maintenance (CM1) 20 

NEPA Effects: Effects of CM1 on dissolved oxygen under Alternative 9 are the same as those 21 
discussed for Alternative 1A and are determined to be not adverse. 22 

CEQA Conclusion: Effects of CM1 on DO under Alternative 9would be similar to those discussed for 23 
Alternative 1A, and are summarized here, then compared to the CEQA thresholds of significance 24 
(defined in Section 8.3.2) for the purpose of making the CEQA impact determination for this 25 
constituent. For additional details on the effects assessment findings that support this CEQA impact 26 
determination, see the effects assessment discussion under Alternative 1A. 27 

Reservoir storage reductions that would occur under Alternative 9, relative to Existing Conditions, 28 
would not be expected to result in a substantial adverse change in DO levels in the reservoirs, 29 
because oxygen sources (surface water aeration, aerated inflows, vertical mixing) would remain.  30 
Similarly, river flow rate reductions that would occur would not be expected to result in a 31 
substantial adverse change in DO levels in the rivers upstream of the Delta, given that mean monthly 32 
flows would remain within the ranges historically seen under Existing Conditions and the affected 33 
river are large and turbulent. Any reduced DO saturation level that may be caused by increased 34 
water temperature would not be expected to cause DO levels to be outside of the range seen 35 
historically. Finally, amounts of oxygen demanding substances and salinity would not be expected to 36 
change sufficiently to affect DO levels. 37 

It is expected there would be no substantial change in Delta DO levels in response to a shift in the 38 
Delta source water percentages under this alternative or substantial degradation of these water 39 
bodies, with regard to DO. DO levels would be affected by nutrient loading, which the state has 40 
begun to aggressively regulate the discharges of, and this loading would not be expected to lower DO 41 
levels relative to Existing Conditions based on historical DO levels. Further, the anticipated changes 42 
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in salinity would have relatively minor effects on DO levels, and tidal exchange, which contribute to 1 
the reaeration of Delta waters would not be expected to change substantially. 2 

There is not expected to be substantial, if even measurable, changes in DO levels in the SWP/CVP 3 
Export Service Areas waters under Alternative 9, relative to Existing Conditions, because the 4 
biochemical oxygen demand of the exported water would not be expected to substantially differ 5 
from that under Existing Conditions (due to ever increasing water quality regulations), canal 6 
turbulence and exposure of the water to the atmosphere and the algal communities that exist within 7 
the canals would establish an equilibrium for DO levels within the canals. The same would occur in 8 
downstream reservoirs. 9 

Therefore, this alternative is not expected to cause additional exceedance of applicable water quality 10 
objectives by frequency, magnitude, and geographic extent that would result in significant impacts 11 
on any beneficial uses within affected water bodies. Because no substantial changes in DO levels are 12 
expected, long-term water quality degradation would not be expected to occur, and, thus, beneficial 13 
uses would not be adversely affected. Various Delta waterways are 303(d)-listed for low DO, but 14 
because no substantial decreases in DO levels would be expected, greater degradation and DO-15 
related impairment of these areas would not be expected. This impact would be less than significant. 16 
No mitigation is required. 17 

Impact WQ-11: Effects on Electrical Conductivity Concentrations Resulting from Facilities 18 
Operations and Maintenance (CM1) 19 

Delta 20 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 21 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 22 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 23 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 24 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 25 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 26 
information. 27 

Relative to Existing Conditions, Alternative 9 would result in an increase in the number of days the 28 
Bay-Delta WQCP EC objectives would be exceeded in the Sacramento River at Emmaton, and the San 29 
Joaquin River at San Andreas Landing and Jersey Point (Appendix 8H, Electrical Conductivity, Table 30 
EC-9).  31 

The percent of days the Emmaton EC objective would be exceeded for the entire period modeled 32 
(1976–1991) would increase from 6% under Existing Conditions to 18% under Alternative 9, and 33 
the percent of days out of compliance would increase from 11% under Existing Conditions to 31% 34 
under Alternative 9.  35 

The percent of days the Jersey Point EC objective would be exceeded and the percent of days out of 36 
compliance would increase from 0% under Existing Conditions to 2% under Alternative 9.  The 37 
increase in percent of days the San Andreas Landing EC objective would be exceeded and the 38 
percent of days out of compliance would be <1%. These increases are minimal, and are not 39 
considered substantial, in light of overall modeling uncertainty. 40 

Average EC levels at the western and southern Delta compliance locations, except at Emmaton in the 41 
western Delta, and S. Fork Mokelumne River at Terminous (an interior Delta location) would 42 
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decrease from 1–33% for the entire period modeled and 2–33% during the drought period modeled 1 
(1987–1991) (Appendix 8H, Electrical Conductivity, Table EC-20). In the Sacramento River at 2 
Emmaton, average EC would increase 22% for the entire period modeled and 36% during the 3 
drought period modeled. In the San Joaquin River at San Andreas Landing, average EC would 4 
increase 16% for the entire period modeled and 33% during the drought period modeled. Average 5 
EC in the Sacramento River at Emmaton and San Joaquin River at San Andreas Landing would 6 
increase during all months (Appendix 8H, Table EC-20). In the San Joaquin River at Prisoners Point, 7 
average EC would increase 2% for the entire period modeled and 16% during the drought period 8 
modeled. Average EC at Prisoners Point would increase in September through December (Appendix 9 
8H, Table EC-20). The western portion of the Delta—which is Clean Water Act section 303(d) listed 10 
as impaired due to elevated EC—would have an increased frequency of exceedance of the Bay-Delta 11 
WQCP objectives (Appendix 8H, Table EC-9) and long-term average EC levels at compliance 12 
locations in this region would increase relative to Existing Conditions (Appendix 8H, Table EC-20). 13 
Thus, Alternative 9 could contribute to additional impairment and potentially adversely affect 14 
beneficial uses for section 303(d) listed Delta waterways, relative to Existing Conditions. The 15 
comparison to Existing Conditions reflects changes in EC due to both Alternative 9 operations 16 
(including use of operable barriers and numerous other operational components of Scenario G) and 17 
climate change/sea level rise. 18 

Relative to the No Action Alternative, the change in percent compliance with Bay-Delta WQCP EC 19 
objectives under Alternative 9 would be similar to that described above relative to Existing 20 
Conditions, except there would not be an increase in objective exceedance in the San Joaquin River 21 
at Jersey Point. For the entire period modeled, average EC levels would increase in the Sacramento 22 
River at Emmaton, and San Joaquin River at San Andreas Landing and Prisoners Point. The greatest 23 
average EC increase would occur in the San Joaquin River at San Andreas Landing (22%); the 24 
increase at Emmaton would be 21% and at Prisoners Point would be 12% (Appendix 8H, Electrical 25 
Conductivity, Table EC-20). Similarly, during the drought period modeled, average EC would increase 26 
at these locations. The greatest average EC increase during the drought period modeled also would 27 
occur in the San Joaquin River at San Andreas Landing (33%); the average EC increase at Emmaton 28 
would be 24% and at Prisoners Point would be 25% (Appendix 8H, Table EC-20). The western 29 
portion of the Delta–which is Clean Water Act section 303(d) listed as impaired due to elevated EC–30 
would have an increased frequency of exceedance of the Bay-Delta WQCP objectives (Appendix 8H, 31 
Table EC-9) and long-term average EC levels at this compliance location would increase relative to 32 
the No Action Alternative (Appendix 8H, Table EC-20). Thus, Alternative 9 could contribute to 33 
additional impairment and potentially adversely affect beneficial uses for section 303(d) listed Delta 34 
waterways, relative to the No Action Alternative. The comparison to the No Action Alternative 35 
reflects changes in EC due only to Alternative 9 operations (including use of operable barriers and 36 
numerous other operational components of Scenario G). 37 

For Suisun Marsh, October–May is the period when Bay-Delta WQCP EC objectives for protection of 38 
fish and wildlife apply. Long-term average EC would increase under Alternative 9, relative to 39 
Existing Conditions, during the months of December through May by 0.2–0.4 mS/cm in the 40 
Sacramento River at Collinsville (Appendix 8H, Electrical Conductivity, Table EC-21). In Montezuma 41 
Slough at National Steel during January and February, long-term average EC would increase 0.1–0.2 42 
mS/cm (Appendix 8H, Table EC-22). The most substantial increase would occur near Beldon 43 
Landing, with long-term average EC levels increasing by 1.5–6.3 mS/cm, depending on the month, 44 
nearly doubling and tripling during some months the long-term average EC relative to Existing 45 
Conditions (Appendix 8H, Table EC-23). Sunrise Duck Club and Volanti Slough also would have long-46 
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term average EC increases during February–May of 1.5–3.9 mS/cm (Appendix 8H, Tables EC-24 and 1 
EC-25). Modeling of this alternative assumed no operation of the Montezuma Slough Salinity Control 2 
Gates, but the project description assumes continued operation of the Salinity Control Gates, 3 
consistent with assumptions included in the No Action Alternative.  A sensitivity analysis modeling 4 
run conducted for Alternative 4 scenario H3 with the gates operational consistent with the No 5 
Action Alternative resulted in substantially lower EC levels than indicated in the original Alternative 6 
4 modeling results, but EC levels were still somewhat higher than EC levels under Existing 7 
Conditions and the No Action Alternative for several locations and months.  Another modeling run 8 
with the gates operational and restoration areas removed resulted in EC levels nearly equivalent to 9 
Existing Conditions and the No Action Alternative, indicating that design and siting of restoration 10 
areas has notable bearing on EC levels at different locations within Suisun Marsh (see Appendix 8H 11 
Attachment 1 for more information on these sensitivity analyses).  These analyses also indicate that 12 
increases are related primarily to the hydrodynamic effects of CM4, not operational components of 13 
CM1. Based on the sensitivity analyses, optimizing the design and siting of restoration areas may 14 
limit the magnitude of long-term EC increases to be on the order of  1 mS/cm or less. Due to 15 
similarities in the nature of the EC increases between alternatives, the findings from these analyses 16 
can be extended to this alternative as well. 17 

The degree to which the long-term average EC increases in Suisun Marsh would cause exceedance of 18 
Bay-Delta WQCP objectives is unknown, because these objectives are expressed as a monthly 19 
average of daily high tide EC, which does not have to be met if it can be demonstrated “equivalent or 20 
better protection will be provided at the location” (State Water Resources Control Board 2006:14). 21 
The long-term average EC increase may, or may not, contribute to adverse effects on beneficial uses, 22 
depending on how and when wetlands are flooded, soil leaching cycles, and how agricultural use of 23 
water is managed, and future actions taken with respect to the marsh. However, the EC increases at 24 
certain locations could be substantial, depending on siting and design of restoration areas, and it is 25 
uncertain the degree to which current management plans for the Suisun Marsh would be able to 26 
address these substantially higher EC levels and protect beneficial uses. Thus, these increased EC 27 
levels in Suisun Marsh are considered to have a potentially adverse effect on marsh beneficial uses. 28 
Long-term average EC increases in Suisun Marsh under Alternative 9 relative to the No Action 29 
Alternative would be similar to the increases relative to Existing Conditions. Suisun Marsh is section 30 
303(d) listed as impaired due to elevated EC, and the potential increases in long-term average EC 31 
concentrations could contribute to additional impairment. 32 

NEPA Effects: In summary, the increased long-term and drought period average EC levels that 33 
would occur in the San Joaquin River at San Andreas Landing (interior Delta),and the increased 34 
frequency of exceedance of EC objectives in the Sacramento River at Emmaton under Alternative 9, 35 
relative to the No Action Alternative, would contribute to adverse effects on the agricultural 36 
beneficial uses. Given that the western Delta is Clean Water Act section 303(d) listed as impaired 37 
due to elevated EC, the increased frequency of exceedance of the Bay-Delta WQCP objectives and 38 
long-term average EC levels at this compliance location could contribute to additional impairment 39 
and potentially adversely affect beneficial uses for section 303(d) listed Delta waterways, relative to 40 
the No Action Alternative. The increases in long-term average EC levels that could occur in Suisun 41 
Marsh would further degrade existing EC levels and could contribute additional to adverse effects on 42 
the fish and wildlife beneficial uses. Suisun Marsh is section 303(d) listed as impaired due to 43 
elevated EC, and the potential increases in long-term average EC levels could contribute to 44 
additional beneficial use impairment. These increases in EC constitute an adverse effect on water 45 
quality. Mitigation Measure WQ-11 would be available to reduce these effects (implementation of 46 
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this measure along with a separate, non-environmental commitment as set forth in EIR/EIS 1 
Appendix 3B, Environmental Commitments, relating to the potential EC-related changes would 2 
reduce these effects). 3 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 4 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 5 
purpose of making the CEQA impact determination for this constituent. For additional details on the 6 
effects assessment findings that support this CEQA impact determination, see the effects assessment 7 
discussion that immediately precedes this conclusion. 8 

River flow rate and reservoir storage reductions that would occur under Alternative 9, relative to 9 
Existing Conditions, would not be expected to result in a substantial adverse change in EC levels in 10 
the reservoirs and rivers upstream of the Delta, given that: changes in the quality of watershed 11 
runoff and reservoir inflows would not be expected to occur in the future; the state’s aggressive 12 
regulation of point-source discharge effects on Delta salinity-elevating parameters and the expected 13 
further regulation as salt management plans are developed; the salt-related TMDLs adopted and 14 
being developed for the San Joaquin River; and the expected improvement in lower San Joaquin 15 
River average EC levels commensurate with the lower EC of the irrigation water deliveries from the 16 
Delta. 17 

Relative to Existing Conditions, Alternative 9 would not result in any substantial increases in long-18 
term average EC levels in the SWP/CVP Export Service Areas. There would be no exceedance of the 19 
EC objective at the Jones and Banks pumping plants. Average EC levels for the entire period modeled 20 
would decrease at both plants and, thus, this alternative would not contribute to additional 21 
beneficial use impairment related to elevated EC in the SWP/CVP Export Service Areas waters. 22 
Rather, this alternative would improve long-term EC levels in the SWP/CVP Export Service Areas, 23 
relative to Existing Conditions. 24 

In the Plan Area, Alternative 9 would result in an12% increase in the frequency with which the Bay-25 
Delta WQCP EC objectives are exceeded at Emmaton (western Delta), a 2% increase in the frequency 26 
with which fish and wildlife EC objectives are exceeded in the San Joaquin River at Jersey Point for 27 
the entire period modeled (1976–1991). Further, average EC levels at Emmaton would increase by 28 
22% for the entire period modeled and 36% during the drought period modeled, and EC levels at 29 
San Andreas Landing would increase by 16% for the entire period modeled and 33% during the 30 
drought period modeled. Because EC is not bioaccumulative, the increases in long-term average EC 31 
levels would not directly cause bioaccumulative problems in aquatic life or humans. The interior 32 
Delta is not Clean Water Act section 303(d) listed for elevated EC, however, the western Delta is. The 33 
increases in long-term and drought period average EC levels and increased frequency of exceedance 34 
of EC objectives that would occur in the Sacramento River at Emmaton and San Joaquin River at San 35 
Andreas would potentially contribute to adverse effects on the agricultural beneficial uses in the 36 
interior Delta. This impact is considered to be significant. 37 

Further, relative to Existing Conditions, Alternative 9 could result in substantial increases in long-38 
term average EC during the months of October through May in Suisun Marsh. The increases in long-39 
term average EC levels that would occur in Suisun Marsh could further degrade existing EC levels 40 
and thus contribute additionally to adverse effects on the fish and wildlife beneficial uses. Because 41 
EC is not bioaccumulative, the increases in long-term average EC levels would not directly cause 42 
bioaccumulative problems in wildlife. Suisun Marsh is Clean Water Act section 303(d) listed for 43 
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elevated EC and the increases in long-term average EC that would occur in the marsh could make 1 
beneficial use impairment measurably worse. This impact is considered to be significant. 2 

Implementation of Mitigation Measure WQ-11 along with a separate, non-environmental 3 
commitment relating to the potential increased costs associated with EC-related changes would 4 
reduce these effects. While mitigation measures to reduce these water quality effects in affected 5 
water bodies to less than significant levels are not available, implementation of Mitigation Measure 6 
WQ-11 is recommended to attempt to reduce the effect that increased EC concentrations may have 7 
on Delta beneficial uses. However, because the effectiveness of this mitigation measure to result in 8 
feasible measures for reducing water quality effects is uncertain, this impact is considered to remain 9 
significant and unavoidable. Please see Mitigation Measure WQ-11 under Impact WQ-11 in the 10 
discussion of Alternative 1A. 11 

In addition to and to supplement Mitigation Measure WQ-11, the BDCP proponents have 12 
incorporated into the BDCP, as set forth in EIR/EIS Appendix 3B, Environmental Commitments, a 13 
separate, non-environmental commitment to address the potential increased water treatment costs 14 
that could result from EC concentration effects on municipal, industrial and agricultural water 15 
purveyor operations. Potential options for making use of this financial commitment include funding 16 
or providing other assistance towards acquiring alternative water supplies or towards modifying 17 
existing operations when EC concentrations at a particular location reduce opportunities to operate 18 
existing water supply diversion facilities. Please refer to Appendix 3B, Environmental Commitments, 19 
for the full list of potential actions that could be taken pursuant to this commitment in order to 20 
reduce the water quality treatment costs associated with water quality effects relating to chloride, 21 
electrical conductivity, and bromide. 22 

Impact WQ-13: Effects on Mercury Concentrations Resulting from Facilities Operations and 23 
Maintenance (CM1) 24 

Delta 25 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 26 
and CM4) would affect Delta hydrodynamics, To the extent that restoration actions alter 27 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 28 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 29 
CM2–CM21 not attributable to hydrodynamics, for example, additional loading of a constituent to 30 
the Delta, are discussed within the impact header for CM2–CM21. See section 8.3.1.3 for more 31 
information. 32 

The water quality impacts of waterborne concentrations of mercury and methylmercury and fish 33 
tissue mercury concentrations were evaluated for 9 Delta locations. The analysis of percentage 34 
change in assimilative capacity of waterborne total mercury of Alternative 9relative to the 25 ng/L 35 
ecological risk benchmark as compared to Existing Conditions showed the greatest decrease of 36 
10.2% at Old River at Rock Slough, and a 10.1% reduction relative to the No Action Alternative at 37 
that location (Figures 8-53 and 8-54).Similarly, increases in long term annual average 38 
methylmercury concentration are expected to be greatest (approximately 30%) at the Contra Costa 39 
Pumping Plant as compared to Existing Conditions and the No Action Alternative (Appendix 40 
8I,Mercury, Figure I-9, Table I-6).The concentration of methylmercury is estimated to be 0.163 ng/L 41 
at that location, which is greater than Existing Conditions (0.121 ng/L) and the No Action 42 
Alternative (0.122 ng/L).All modeled input concentrations exceeded the methylmercury TMDL 43 
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guidance objective of 0.06 ng/L, therefore percentage change in assimilative capacity was not 1 
evaluated for methylmercury. 2 

Fish tissue estimates show some substantial percentage increases in concentration and exceedance 3 
quotients for mercury at some Delta locations. The greatest change in exceedance quotients are 4 
expected for Old River at Rock Slough with changes of 66% over Existing Conditions, and 59% over 5 
the No Action Alternative (Figure 8-55a,b, Appendix 8I,Mercury, Table I-16b). The Contra Costa 6 
Pumping Plant values shows a 62% increase in fish tissue concentrations over Existing Conditions, 7 
and 59% over the No Action Alternative (Appendix 8I, Table I-16b). Because these increases are 8 
substantial, and it is evident that substantive increases are expected at numerous locations 9 
throughout the Delta, these changes may be measurable in the environment.  See Appendix 8I for a 10 
discussion of the uncertainty associated with the fish tissue estimates.    11 

NEPA Effects: Based on the above discussion, the effects of mercury and methylmercury in 12 
comparison of Alternative 9 to the No Action Alternative (as waterborne and bioaccumulated forms) 13 
are considered to be adverse for the case of fish tissue bioaccumulation at some locations. 14 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 15 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 16 
purpose of making the CEQA impact determination for this constituent. For additional details on the 17 
effects assessment findings that support this CEQA impact determination, see the effects assessment 18 
discussion that immediately precedes this conclusion. 19 

Under Alternative 9, greater water demands and climate change would alter the magnitude and 20 
timing of reservoir releases and river flows upstream of the Delta in the Sacramento River 21 
watershed and east-side tributaries, relative to Existing Conditions. Concentrations of mercury and 22 
methylmercury upstream of the Delta will not be substantially different relative to Existing 23 
Conditions due to the lack of important relationships between mercury/methylmercury 24 
concentrations and flow for the major rivers. 25 

Methylmercury concentrations exceed criteria at all locations in the Delta and no assimilative 26 
capacity exists. Monthly average waterborne concentrations of total and methylmercury, over the 27 
period of record, are very similar to Existing Conditions, but showed notable increases at some 28 
locations.  Estimates of fish tissue mercury concentrations show substantial increases would occur 29 
for several sites for Alternative 9 as compared to Existing Conditions for Delta sites. 30 

Assessment of effects of mercury in the SWP and CVP Export Service Areas were based on effects on 31 
mercury concentrations and fish tissue mercury concentrations at the Banks and Jones pumping 32 
plants. The Banks and Jones pumping plants are expected to show increased assimilative capacity 33 
for waterborne mercury and decreased fish tissue concentrations of mercury for Alternative 9 as 34 
compared to Existing Conditions. 35 

As such, this alternative is not expected to cause additional exceedance of applicable water quality 36 
objectives/criteria by frequency, magnitude, and geographic extent that would cause adverse effects 37 
on any beneficial uses of waters in the affected environment. However, increases in fish tissue 38 
mercury concentrations are substantial, and changes in fish tissue mercury concentrations would 39 
make existing mercury-related impairment in the Delta measurably worse. In comparison to 40 
Existing Conditions, Alternative 9 would increase levels of mercury by frequency, magnitude, and 41 
geographic extent such that the affected environment would be expected to have measurably higher 42 
body burdens of mercury in aquatic organisms, thereby substantially increasing the health risks to 43 
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wildlife (including fish) or humans consuming those organisms. This impact is considered to be 1 
significant. Feasible or effective actions to reduce the effects on mercury resulting from CM1 are 2 
unknown. General mercury management measures through CM12, or actions taken by other entities 3 
or programs such as TMDL implementation, may minimize or reduce sources and inputs of mercury 4 
to the Delta and methylmercury formation. However, it is uncertain whether this impact would be 5 
reduced to a level that would be less than significant as a result of CM12 or other future actions. 6 
Therefore, the impact would be significant and unavoidable. 7 

Impact WQ-25: Effects on Selenium Concentrations Resulting from Facilities Operations and 8 
Maintenance (CM1) 9 

Delta 10 

Modeling scenarios included assumptions regarding how certain habitat restoration activities (CM2 11 
and CM4) would affect Delta hydrodynamics. To the extent that restoration actions alter 12 
hydrodynamics within the Delta region, which affects mixing of source waters, these effects are 13 
included in this assessment of operations-related water quality changes (i.e., CM1). Other effects of 14 
CM2–CM21 not attributable to hydrodynamics, such as additional loading of a constituent to the 15 
Delta, are discussed within the impact header for CM2–CM21. See Section 8.3.1.3 for more 16 
information. 17 

Selenium concentrations and threshold comparisons for each of the 11 modeled Delta assessment 18 
locations under Alternative 9, relative to Existing Conditions and the No Action Alternative, are 19 
presented in Appendix 8M, Selenium, Table M-9a for water, Tables M-19 and M-29 for most biota 20 
(whole-body fish [excluding sturgeon], bird eggs [invertebrate diet], bird eggs [fish diet], and fish 21 
fillets) throughout the Delta, and Tables M-30 through M-32 for sturgeon at the two western Delta 22 
locations. Figures 8-59a and 8-60a present graphical distributions of predicted selenium 23 
concentration changes (shown as changes in available assimilative capacity based on 1.3 µg/L) in 24 
water at each modeled assessment location for all years. Appendix 8M, Figure M-24 provides more 25 
detail in the form of monthly patterns of selenium concentrations in water during the modeling 26 
period. 27 

Alternative 9 would result in small to moderate changes in average selenium concentrations in 28 
water at modeled Delta assessment locations relative to Existing Conditions and the No Action 29 
Alternative (Appendix 8M, Selenium, Table M-9a). Long-term average concentrations at some 30 
interior and western Delta locations would increase by 0.01–0.21 µg/L for the entire period 31 
modeled (1976–1991). These increases in selenium concentrations in water would result in 32 
reductions in available assimilative capacity of 1–19%, relative to the 1.3 µg/L USEPA draft water 33 
quality criterion (Figures 8-59a and 8-60a). The long-term average selenium concentrations in 34 
water for Alternative 9 (range 0.09–0.37 µg/L) would be similar to Existing Conditions (range 0.09–35 
0.41 µg/L) and the No Action Alternative (range 0.09–0.38 µg/L), and all would be below the USEPA 36 
draft water quality criterion of 1.3 µg/L Appendix 8M, Table M-9a). 37 

Relative to Existing Conditions and the No Action Alternative, Alternative 9 would generally result in 38 
small changes (less than 4%) in estimated selenium concentrations in most biota (whole-body fish 39 
(excluding sturgeon), bird eggs [invertebrate diet], bird eggs [fish diet], and fish fillets) (Figures 8-40 
61a through 8-64b; Appendix 8M, Table M-29). ). Despite the small changes in selenium 41 
concentrations in biota, Level of Concern Exceedance Quotients (i.e., modeled tissue divided by 42 
Level of Concern benchmarks) for selenium concentrations in those biota for all years and for 43 
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drought years are less than 1.0 (indicating low probability of adverse effects). Similarly, Advisory 1 
Tissue Level Exceedance Quotients for selenium concentrations in fish fillets for all years and 2 
drought years also are less than 1.0. Estimated selenium concentrations in sturgeon for the San 3 
Joaquin River at Antioch are predicted to increase by about 35 percent relative to Existing 4 
Conditions and to the No Action Alternative in all years (from about 4.7 to 6.4 mg/kg dry weight 5 
[dw]). Likewise, those for sturgeon in the Sacramento River at Mallard Island are predicted to 6 
increase by about 17 percent in all years (from about 4.4 to 5.2 mg/kg dw) (Appendix 9M, Tables M-7 
30 and M-31). Selenium concentrations in sturgeon during drought years are expected to increase 8 
by about 35 percent at Antioch and 17 percent at Mallard Island. Detection of changes in whole-body 9 
sturgeon such as those estimated for the western Delta may require large sample sizes because of 10 
the inherent variability in fish tissue selenium concentrations. Low Toxicity Threshold Exceedance 11 
Quotients for selenium concentrations in sturgeon in the western Delta would exceed 1.0 for 12 
drought years at both locations (as they do for Existing Conditions and the No Action Alternative; 13 
Figure 8-65 and Appendix 8M, Table M-32) and for all years at Antioch, whereas Existing Conditions 14 
and the No Action Alternative do not (quotient increases from 0.94 to 1.3 at Antioch) (Appendix 8M, 15 
Table M-32). High Toxicity Threshold Exceedance Quotients for selenium concentrations in sturgeon 16 
in the western Delta would exceed 1.0 for drought years at Antioch (where quotient increases from 17 
0.85 to 1.2), unlike Existing Conditions and the No Action Alternative (Appendix 8M, Table M-32). 18 

The disparity between larger estimated changes for sturgeon and smaller changes for other biota 19 
are attributable largely to differences in modeling approaches, as described in Appendix 8M, 20 
Selenium. The model for most biota was calibrated to encompass the varying concentration-21 
dependent uptake from waterborne selenium concentrations (expressed as the Kd, which is the 22 
ratio of selenium concentrations in particulates [as the lowest level of the food chain] relative to the 23 
waterborne concentration) that was exhibited in data for largemouth bass in 2000, 2005, and 2007 24 
at various locations across the Delta. In contrast, the modeling for sturgeon could not be similarly 25 
calibrated at the two western Delta locations and used literature-derived uptake factors and trophic 26 
transfer factors for the estuary from Presser and Luoma (2013). As noted in the appendix, there was 27 
a significant negative log-log relationship of Kd to waterborne selenium concentration that reflected 28 
the greater bioaccumulation rates for bass at low waterborne selenium than at higher 29 
concentrations. (There was no difference in bass selenium concentrations in the Sacramento River 30 
at Rio Vista in comparison to the San Joaquin River at Vernalis in 2000, 2005, and 2007 [Foe 2010], 31 
despite a nearly 10-fold difference in waterborne selenium.) Thus, there is more confidence in the 32 
site-specific modeling based on the Delta-wide model that was calibrated for bass data than in the 33 
estimates for sturgeon based on “fixed” Kds for all years and for drought years without regard to 34 
waterborne selenium concentration at the two locations in different time periods.  35 

Increased water residence times could increase the bioaccumulation of selenium in biota, thereby 36 
potentially increasing fish tissue and bird egg concentrations of selenium (see residence time 37 
discussion in Appendix 8M, Selenium, and Presser and Luoma [2010b]). Thus, residence time was 38 
assessed for its relevance to selenium bioaccumulation.  Table 60a (presented originally in Section 39 
8.3.1.7 in the Microcystis subsection) shows the time for neutrally buoyant particles to move through 40 
the Delta (surrogate for flow and residence time). Although an increase in residence time 41 
throughout the Delta is expected under the No Action Alternative, relative to Existing Conditions 42 
(because of climate change and sea level rise), the change is fairly small in most areas of the Delta. 43 
Thus, the changes in residence times between Alternative 9 and the No Action Alternative are very 44 
similar to the changes in residence times between Alternative 9 and the Existing Conditions.  45 
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Relative to Existing Conditions and the No Action Alternative, increases in residence times for 1 
Alternative 9 would be greater in the South Delta than in other sub-regions. Relative to Existing 2 
Conditions, annual average residence times for Alternative 9 in the South Delta are expected to 3 
increase by more than 18 days (Table 60a) and by more than 16 days relative to the No Action 4 
Alternative. Increases in residence times for other sub-regions would be smaller, especially as 5 
compared to Existing Conditions and the No Action Alternative   As mentioned above, these results 6 
incorporate hydrodynamic effects of both CM1 and CM2 and CM4, and the effects of CM1 cannot be 7 
distinguished from the effects of CM2 and CM4.  However, it is expected that CM2 and CM4 are 8 
substantial drivers of the increased residence time.   9 

Presser and Luoma (2010b) summarized and discussed selenium uptake in the Bay-Delta (including 10 
hydrologic conditions [e.g., Delta outflow and residence time for water], Kds [the ratio of selenium 11 
concentrations in particulates, as the lowest level of the food chain, relative to the water-borne 12 
concentration], and associated tissue concentrations [especially in clams and their consumers, such 13 
as sturgeon]). When the Delta Outflow Index (daily average flow per month) decreased by five-fold 14 
(73,732 cubic feet per second [cfs] in June 1998 to 12, 251 cfs in October 1998), residence time 15 
doubled (from 11 to 22 days) and the calculated mean Kd also doubled (from 3,198 to 6,501). 16 
However, when daily average Delta outflow in November 1999 was only 6,951 cfs (i.e., about one-17 
half that in October 1998) and residence time was 70 days, the calculated mean Kd (7,614) did not 18 
increase proportionally. 19 

Models are not available to quantitatively estimate the level of changes in selenium bioaccumulation 20 
as related to residence time, but the effects of residence time are incorporated in the 21 
bioaccumulation modeling for selenium that was based on higher Kd values for drought years in 22 
comparison to wet, normal, or all years; see Appendix 8M, Selenium. If increases in fish tissue or bird 23 
egg selenium were to occur, the increases would likely be of concern only where fish tissues or bird 24 
eggs are already elevated in selenium to near or above thresholds of concern. That is, where biota 25 
concentrations are currently low and not approaching thresholds of concern (which, as discussed 26 
above, is the case throughout the Delta, except for sturgeon in the western Delta), changes in 27 
residence time alone would not be expected to cause them to then approach or exceed thresholds of 28 
concern. In consideration of this factor, although the Delta as a whole is a CWA Section 303(d)-listed 29 
water body for selenium, and although monitoring data of fish tissue or bird eggs in the Delta are 30 
sparse, the most likely area in which biota tissues would be at levels high enough that additional 31 
bioaccumulation due to increased residence time from restoration areas would be a concern is the 32 
western Delta and Suisun Bay for sturgeon, as discussed above.  As shown in Table 60a, the overall 33 
increase in residence time estimated in the western Delta is 3 days relative to Existing Conditions, 34 
and 1 day relative to the No Action Alternative.  Given the available information, these increases are 35 
small enough that they are not expected to substantially affect selenium bioaccumulation in the 36 
western Delta.  Because CM2 and CM4 are expected to be substantial drivers of the increased 37 
residence times, further discussion is included in Impact WQ-26 below. 38 

In summary, relative to Existing Conditions and the No Action Alternative, Alternative 9 would 39 
result in small changes in selenium concentrations throughout the Delta for most biota (less than 40 
4%), although larger increases in selenium concentrations are predicted for sturgeon in the western 41 
Delta. Concentrations of selenium in sturgeon would only exceed the lower benchmark for both 42 
western Delta locations for all years and drought years, indicating a low potential for effects. 43 
Concentrations of selenium in sturgeon would exceed the higher benchmark for Antioch only in 44 
drought years, indicating a high potential for effects. The modeling of bioaccumulation for sturgeon 45 
is less calibrated to site-specific conditions than that for other biota, which was calibrated on a 46 
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robust dataset for modeling of bioaccumulation in largemouth bass as a representative species for 1 
the Delta. Overall, the predicted increase for Alternative 9 are high enough that they may represent a 2 
measureable increase in body burdens of sturgeon, which would constitute an adverse impact. 3 

SWP/CVP Export Service Areas 4 

Alternative 9 would result in moderate decreases in average selenium concentrations in water at the 5 
Banks and Jones pumping plants, relative to Existing Conditions and the No Action Alternative, for 6 
the entire period modeled (Appendix 8M, Selenium, Table M-9a). These decreases in long-term 7 
average selenium concentrations in water would result in increases in available assimilative 8 
capacity for selenium at these pumping plants of 5–12%, relative to the 1.3 µg/L USEPA draft water 9 
quality criterion (Figures 8-59a and 8-60a). Furthermore, the long-term average selenium 10 
concentrations in water for Alternative 9 (range 0.16–0.17 µg/L) would be well below the USEPA 11 
draft water quality criterion of 1.3 µg/L (Appendix 8M, Table M-9a). 12 

Relative to Existing Conditions and the No Action Alternative, Alternative 9 would result in small 13 
changes (less than 3%) in estimated selenium concentrations in biota (whole-body fish, bird eggs 14 
[invertebrate diet], bird eggs [fish diet], and fish fillets) at export service areas (Figures 8-61a 15 
through 8-64b; Appendix 8M, Table M-29). Concentrations in biota would not exceed any selenium 16 
benchmarks for Alternative 9 (Figures 8-61a through 8-64b). 17 

NEPA Effects: Based on the discussion above, the effects on selenium from Alternative 9 are 18 
considered to be adverse. This determination is reached because selenium concentrations in whole-19 
body sturgeon modeled at two western Delta locations would increase by an average of 26%, which 20 
may represent a measurable increase in the environment. These potentially measurable increases 21 
represent an adverse impact. 22 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 23 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 24 
purpose of making the CEQA impact determination for selenium. For additional details on the effects 25 
assessment findings that support this CEQA impact determination, see the effects assessment 26 
discussion that immediately precedes this conclusion. 27 

There are no substantial point sources of selenium in watersheds upstream of the Delta, and no 28 
substantial nonpoint sources of selenium in the watersheds of the Sacramento River and the eastern 29 
tributaries. Nonpoint sources in the San Joaquin Valley that contribute selenium to the Delta will be 30 
controlled through a TMDL developed by the Central Valley Water Board (2001) for the lower San 31 
Joaquin River, established limits for the Grassland Bypass Project, and Basin Plan objectives (Central 32 
Valley Water Board 2010d) and State Water Board (2010b, 2010c) that are expected to result in 33 
decreasing discharges of selenium from the San Joaquin River to the Delta. Consequently, any 34 
modified reservoir operations and subsequent changes in river flows under Alternative 9, relative to 35 
Existing Conditions, are expected to cause negligible changes in selenium concentrations in water. 36 
Any negligible changes in selenium concentrations that may occur in the water bodies of the affected 37 
environment located upstream of the Delta would not be of frequency, magnitude, and geographic 38 
extent that would adversely affect any beneficial uses or substantially degrade the quality of these 39 
water bodies as related to selenium. 40 

Relative to Existing Conditions, modeling estimates indicate that Alternative 9 would result in small 41 
changes in selenium concentrations in water or most biota through the Delta, with no exceedances 42 
of benchmarks for biological effects. Relative to Existing Conditions, modeling estimates indicate 43 
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that Alternative 9 would increase selenium concentrations in whole-body sturgeon modeled at two 1 
western Delta locations by an average of 26% , which may represent a measurable increase in the 2 
environment. Because both low and high toxicity benchmarks are exceeded, these potentially 3 
measurable increases represent a potential impact to fish and wildlife beneficial uses.  4 

The assessment of effects of selenium in the SWP/CVP Export Service Areas is based on effects on 5 
selenium concentrations at the Banks and Jones pumping plants. Relative to Existing Conditions, 6 
Alternative 9 would cause no increase in the frequency with which applicable benchmarks would be 7 
exceeded, and would slightly improve the quality of water in selenium concentrations at the Banks 8 
and Jones pumping plants. 9 

Based on the above, although waterborne selenium concentrations would not exceed applicable 10 
water quality objectives/criteria, however, significant impacts on some beneficial uses of waters in 11 
the Delta could occur because uptake of selenium from water to biota would be expected to increase 12 
above potential effects levels at some locations, and in the western Delta where concentrations in 13 
sturgeon exceed both low and high toxicity benchmarks under Existing Conditions, uptake of 14 
selenium from water to sturgeon may measurably increase. In comparison to Existing Conditions, 15 
water quality conditions under this alternative would increase levels of selenium (a bioaccumulative 16 
pollutant) by frequency, magnitude, and geographic extent such that the affected environment 17 
would be expected to have measurably higher body burdens of selenium in aquatic organisms, 18 
thereby substantially increasing the health risks to wildlife (including fish); however, impacts to 19 
humans consuming those organisms are not expected to occur. Water quality conditions under this 20 
alternative with respect to selenium would cause long-term degradation of water quality in the 21 
western Delta. Except in the vicinity of the western Delta, water quality conditions under this 22 
alternative would not increase levels of selenium by frequency, magnitude, and geographic extent 23 
such that the affected environment would be expected to have measurably higher body burdens of 24 
selenium in aquatic organisms. The greater level of selenium bioaccumulation in the western Delta 25 
would further degrade water quality by measurable levels, on a long-term basis, for selenium and, 26 
thus, cause the CWA Section 303(d)-listed impairment of beneficial use to be made discernibly 27 
worse. This impact is considered significant. Environmental Commitment: Selenium Management 28 
(AMM27), which affords for site-specific measures to reduce effects, would be available to reduce 29 
BDCP-related effects associated with selenium. The effectiveness of AMM27 is uncertain and, 30 
therefore implementation may not reduce the identified impact to a level that would be less than 31 
significant, and therefore it is significant and unavoidable. 32 

The need for, and the feasibility and effectiveness of, post-operation mitigation for the predicted 33 
level of selenium bioaccumulation is uncertain. The first step shall be to determine the reliability of 34 
the model in predicting biota selenium concentrations in the affected environment where effects are 35 
predicted but selenium data are lacking. For that reason, the model shall be validated with site-36 
specific sampling before extensive mitigation measures relative to CM1 operations are developed 37 
and evaluated for feasibility, as the measures and their evaluation for feasibility are likely to be 38 
complex. Specifically, it remains to be determined whether the available existing data for transfer of 39 
selenium from water to particulates and through different trophic levels of the food chain are 40 
representative of conditions that may occur from implementation of Alternative 9. Therefore, the 41 
proposed mitigation measure requires that sampling be conducted to characterize each step of data 42 
inputs needed for the model, and then the refined model be validated for local conditions. This 43 
impact is considered significant and unavoidable. 44 
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Impact WQ-26: Effects on Selenium Concentrations Resulting from Implementation of CM2–1 
CM21 2 

NEPA Effects: Effects of CM2–CM21 on selenium under Alternative 9 are the same as those 3 
discussed for Alternative 1A and are considered not to be adverse. 4 

CEQA Conclusion: CM2–CM21 proposed under Alternative 9 would be similar to those proposed 5 
under Alternative 1A. As such, effects on selenium resulting from the implementation of CM2–CM21 6 
would be similar to that previously discussed for Alternative 1A. This impact is considered to be less 7 
than significant. No mitigation is required. 8 

Impact WQ-32.  Effects on Microcystis Bloom Formation Resulting from Facilities Operations 9 
and Maintenance (CM1). 10 

Effects of facilities and operations (CM1) on Microcystis abundance, and thus microcystins 11 
concentrations, in water bodies of the affected environment under Alternative 9 would be very 12 
similar (i.e., nearly the same) to those discussed for Alternative 1A.  This is because factors that 13 
affect Microcystis abundance in waters upstream of the Delta, in the Delta, and in the SWP/CVP 14 
Export Services Areas under Alternative 1A would similarly change under Alternative 9, relative to 15 
Existing Conditions and the No Action Alternative.  For the Delta in particular, there are differences 16 
in the direction and magnitude of water residence time changes during the Microcystis bloom period 17 
among the six Delta sub-regions under Alternative 9 compared to Alternative 1A, relative to Existing 18 
Conditions and No Action Alternative.  However, under Alternative 9, relative to Existing Conditions 19 
and No Action Alternative, water residence times during the Microcystis bloom period in various 20 
Delta sub-regions are expected to increase to a degree that could, similar to Alternative 1A, lead to 21 
an increase in the frequency, magnitude, and geographic extent of Microcystis blooms throughout 22 
the Delta.  23 

Similar to Alternative 1A, water exported from the Delta to the SWP/CVP Export Service Areas will 24 
consist of a mixture of water from the south Delta that is affected by Microcystis and Sacramento 25 
River water diverted from the north Delta that is unaffected by Microcystis.  Sacramento River water 26 
will be conveyed through existing Delta channels under Alternative 9, in contrast to pipelines or 27 
tunnels which will be constructed to convey this water under Alternative 1A.  Under Alternative 9, 28 
Delta channels, gates and barriers will be operated and maintained to convey Sacramento River 29 
water to the south Delta pump intakes in manner to maintain the water quality of this source water.  30 
Thus, it is expected that diverted Sacramento River water will remain relatively unaffected by 31 
Microcystis until it mixes with Microcystis-affected water from the south Delta at Banks and Jones 32 
pumping plants.  For the same reasons described for Alternative 1A, it cannot be determined 33 
whether operations and maintenance under Alternative 9, relative to existing conditions, will result 34 
in increased or decreased levels of Microcystis and microcystins in the mixture of source waters 35 
exported from Banks and Jones pumping plants. 36 

Similar to Alternative 1A, elevated ambient water temperatures relative to Existing Conditions 37 
would occur in the Delta under Alternative 9, which could lead to earlier occurrences of Microcystis 38 
blooms in the Delta, and increase the overall duration and magnitude of blooms.  However, the 39 
degradation of water quality from Microcystis blooms due to the expected increases in Delta water 40 
temperatures is driven entirely by climate change, not effects of CM1.  While Microcystis blooms 41 
have not occurred in the Export Service Areas, conditions in the Export Service Areas under 42 
Alternative 9 may become more conducive to Microcystis bloom formation, relative to Existing 43 
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Conditions, because water temperatures will increase in the Export Service Areas due to the 1 
expected increase in ambient air temperatures resulting from climate change.  2 

NEPA Effects:  Effects of water facilities and operations (CM1) on Microcystis in water bodies of the 3 
affected environment under Alternative 9 would be very similar to (i.e., nearly the same) to those 4 
discussed for Alternative 1A.  In summary, Alternative 9 operations and maintenance, relative to the 5 
No Action Alternative, would result in long-term increases in hydraulic residence time of various 6 
Delta sub-regions during the summer and fall Microcystis bloom period.  During this period, the 7 
increased residence time could result in a concurrent increase in the frequency, magnitude, and 8 
geographic extent of Microcystis blooms, and thus microcystin levels, in affected areas of the Delta.  9 
As a result, Alternative 9 operation and maintenance activities would cause further degradation to 10 
water quality with respect to Microcystis in the Delta.  Under Alternative 9, relative to No Action 11 
Alternative, water exported to the SWP/CVP Export Service Area will be a mixture of Microcystis-12 
affected source water from the south Delta intakes and unaffected source water from the 13 
Sacramento River, diverted at the north Delta intakes.  It cannot be determined whether operations 14 
and maintenance under Alternative 9 will result in increased or decreased levels of Microcystis and 15 
microcystins in the mixture of source waters exported from Banks and Jones pumping plants.  16 
Mitigation Measure WQ-32a and WQ-32b are available to reduce the effects of degraded water 17 
quality in the Delta.  Although there is considerable uncertainty regarding this impact, the effects on 18 
Microcystis from implementing CM1 is determined to be adverse. 19 

CEQA Conclusion: Key findings discussed in the effects assessment provided above are summarized 20 
here, and are then compared to the CEQA thresholds of significance (defined in Section 8.3.2) for the 21 
purpose of making the CEQA impact determination for this constituent. For additional details on the 22 
effects assessment findings that support this CEQA impact determination, see the effects assessment 23 
discussion that immediately precedes this conclusion. 24 

Under Alternative 9, additional impacts from Microcystis in the reservoirs and watersheds upstream 25 
of the Delta are not expected, relative to Existing Conditions.  Operations and maintenance occurring 26 
under Alternative 9 is not expected to change nutrient levels in upstream reservoirs or 27 
hydrodynamic conditions in upstream rivers and streams such that conditions would be more 28 
conductive to Microcystis production. 29 

Relative to Existing Conditions, water temperatures and hydraulic residence times in the Delta are 30 
expected to increase under Alternative 9, resulting in an increase in the frequency, magnitude and 31 
geographic extent of Microcystis blooms in the Delta.  However, the degradation of water quality 32 
from Microcystis blooms due to the expected increases in Delta water temperatures is driven 33 
entirely by climate change, not effects of CM1.  Increases in Delta residence times are expected 34 
throughout the Delta during the summer and fall bloom period, due in small part to climate change 35 
and sea level rise, but due more proportionately to CM1 and the hydrodynamic impacts of 36 
restoration included in CM2 and CM4.   The precise change in local residence times and Microcystis 37 
production expected within any Delta sub-region is unknown because conditions will vary across 38 
the complex networks of intertwining channels, shallow back water areas, and submerged islands 39 
that compose the Delta.  Nonetheless, Delta residence times are, in general, expected to increase due 40 
to Alternative 9.  Consequently, it is possible that increases in the frequency, magnitude, and 41 
geographic extent of Microcystis blooms in the Delta will occur due to the operations and 42 
maintenance of Alternative 9 and the hydrodynamic impacts of restoration (CM2 and CM4). 43 
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The assessment of effects of Microcystis on SWP/CVP Export Service Areas is based on the 1 
assessment of changes in Microcystis levels in export source waters, as well as the effects of 2 
temperature and residence time changes within the Export Service Areas on Microcystis production.  3 
Under Alternative 9, relative to Existing Conditions, the potential for Microcystis to occur in the 4 
Export Service Area is expected to increase due to increasing water temperature, but this impact is 5 
driven entirely by climate change and not Alternative 9.  Water exported from the Delta to the 6 
Export Service Area is expected to be a mixture of Microcystis-affected source water from the south 7 
Delta intakes and unaffected source water from the Sacramento River.  Because of this, it cannot be 8 
determined whether operations and maintenance under Alternative 9, relative to existing 9 
conditions, will result in increased or decreased levels of Microcystis and microcystins in the mixture 10 
of source waters exported from Banks and Jones pumping plants.   11 

Based on the above, this alternative would not be expected to cause additional exceedance of 12 
applicable water quality objectives/criteria by frequency, magnitude, and geographic extent that 13 
would cause significant impacts on any beneficial uses of waters in the affected environment. 14 
Microcystis and microcystins are not 303(d) listed within the affected environment and thus any 15 
increases that could occur in some areas would not make any existing Microcystis impairment 16 
measurably worse because no such impairments currently exist. Because Microcystis and 17 
microcystins are not bioaccumulative, increases that could occur in some areas would not 18 
bioaccumulate to greater levels in aquatic organisms that would, in turn, pose substantial health 19 
risks to fish, wildlife, or humans.  However, because it is possible that increases in the frequency, 20 
magnitude, and geographic extent of Microcystis blooms in the Delta will occur due to the operations 21 
and maintenance of Alternative 9 and the hydrodynamic impacts of restoration (CM2 and CM4), 22 
long-term water quality degradation may occur and, thus, significant impacts on beneficial uses 23 
could occur. Although there is considerable uncertainty regarding this impact, the effects on 24 
Microcystis from implementing CM1 is determined to be significant. 25 

Implementation of Mitigation Measure WQ-32a and WQ-32b may reduce degradation of Delta water 26 
quality due to Microcystis.  However, because the effectiveness of these mitigation measures to 27 
result in feasible measures for reducing water quality effects is uncertain, this impact is considered 28 
to remain significant and unavoidable. 29 

Impact WQ-33.  Effects on Microcystis Bloom Formation Resulting from Other Conservation 30 
Measures (CM2–CM21). 31 

The effects of CM2–CM21 on Microcystis under Alternative 9 are the same as those discussed for 32 
Alternative 1A.  In summary, potential environmental effects related to CM2 and CM4 could result in 33 
an increase in the frequency, magnitude, and geographic extent of Microcystis blooms in the Delta, 34 
relative to Existing Conditions and the No Action Alternative, as a result of increased residence times 35 
for Delta waters from implementing CM2 and CM4 restoration areas.  Because the hydrodynamic 36 
effects associated with implementing CM2 and CM4 were incorporated into the modeling used to 37 
assess CM1, a detailed assessment of the effects of implementing CM2 and CM4 on Microcystis 38 
blooms in the Delta via their effects on Delta water residence time is provided under CM1 (above). 39 
The effects of CM2 and CM4 on Microcystis may be reduced by implementation of Mitigation 40 
Measures WQ-32A and WQ-32b.  The effectiveness of these mitigation measures to result in feasible 41 
measures for reducing water quality effects is uncertain.  Conservation Measures 3 (CM3) and CM5-42 
CM21 would not result in an increase in the frequency, magnitude, and geographic extent of 43 
Microcystis blooms in the Delta.   44 
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NEPA Effects: Effects of CM2–CM21on Microcystis under Alternative 9 are the same as those 1 
discussed for Alternative 1A and are considered to be adverse. 2 

CEQA Conclusion: Based on the above, this alternative would not be expected to cause additional 3 
exceedance of applicable water quality objectives/criteria by frequency, magnitude, and geographic 4 
extent that would cause significant impacts on any beneficial uses of waters in the affected 5 
environment. Microcystis and microcystins are not 303(d) listed within the affected environment 6 
and thus any increases that could occur in some areas would not make any existing Microcystis 7 
impairment measurably worse because no such impairments currently exist. Because Microcystis 8 
and microcystins are not bioaccumulative, increases that could occur in some areas would not 9 
bioaccumulate to greater levels in aquatic organisms that would, in turn, pose substantial health 10 
risks to fish, wildlife, or humans. Because restoration actions implemented under CM2 and CM4 will 11 
increase residence time throughout the Delta and create local areas of warmer water during the 12 
bloom season, it is possible that increases in the frequency, magnitude, and geographic extent of 13 
Microcystis blooms, and thus long-term water quality degradation and significant impacts on 14 
beneficial uses, could occur. Although there is considerable uncertainty regarding this impact, the 15 
effects on Microcystis from implementing CM2–CM21 are determined to be significant. 16 

Impact WQ-34: Effects on San Francisco Bay Water Quality Resulting from Facilities 17 
Operations and Maintenance (CM1) and Implementation of CM2–CM21 18 

The effects analysis presented in the preceding impacts (Impact WQ-1 through WQ-33) concluded 19 
that Alternative 9 would have a less than significant impact/no adverse effect on the following 20 
constituents in the Delta: 21 

 Boron 22 

 Dissolved Oxygen 23 

 Pathogens 24 

 Pesticides 25 

 Trace Metals 26 

 Turbidity and TSS 27 

Elevated concentrations of boron are of concern in drinking and agricultural water supplies.  28 
However, waters in the San Francisco Bay are not designated to support municipal water supply 29 
(MUN) and agricultural supply (AGR) beneficial uses. Changes in Delta dissolved oxygen, pathogens, 30 
pesticides, and turbidity and TSS are not anticipated to be of a frequency, magnitude and geographic 31 
extent that would adversely affect any beneficial uses or substantially degrade the quality of the 32 
Delta. Thus, changes in boron, dissolved oxygen, pathogens, pesticides, and turbidity and TSS in 33 
Delta outflow are not anticipated to be of a frequency, magnitude and geographic extent that would 34 
adversely affect any beneficial uses or substantially degrade the quality of the of San Francisco Bay. 35 

The effects of Alternative 9 on bromide, chloride, and DOC, in the Delta were determined to be 36 
significant/adverse. Increases in bromide, chloride, and DOC concentrations are of concern in 37 
drinking water supplies; however, as described previously, the San Francisco Bay does not have a 38 
designated MUN use. Thus, changes in bromide, chloride, and DOC in Delta outflow would not 39 
adversely effect any beneficial uses of San Francisco Bay.   40 
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Elevated EC, as assessed for this alternative, is of concern for its effects on the agricultural beneficial 1 
use (AGR) and fish and wildlife beneficial uses. As discussed above, San Francisco Bay does not have 2 
an AGR beneficial use designation. Further, as discussed for the No Action Alternative, c 3 

While effects of Alternative 9 on the nutrients ammonia, nitrate, and phosphorus were determined 4 
to be less than significant/not adverse, these constituents are addressed further below because the 5 
response of the seaward bays to changed nutrient concentrations/loading may differ from the 6 
response of the Delta. Selenium and mercury are discussed further, because they are 7 
bioaccumulative constituents where changes in load due to both changes in Delta concentrations 8 
and exports are of concern. 9 

Nutrients: Ammonia, Nitrate, and Phosphorus 10 

Total nitrogen loads in Delta outflow to Suisun and San Pablo Bays under Alternative 9 would be 11 
dominated almost entirely by nitrate, because planned upgrades to the SRWTP will result in >95% 12 
removal of ammonia in its effluent. Total nitrogen loads to Suisun and San Pablo Bays would 13 
decrease by 17%, relative to Existing Conditions, and increase by 21%, relative to the No Action 14 
Alternative (Appendix 8O, Table O-1).  The change in nitrogen loading to Suisun and San Pablo Bays 15 
under Alternative 9 would not adversely impact primary productivity in these embayments because 16 
light limitation and grazing current limit algal production in these embayments.  To the extent that 17 
algal growth increases in relation to a change in ammonia concentration, this would have net 18 
positive benefits, because current algal levels in these embayments are low.  Nutrient levels and 19 
ratios are not considered a direct driver of Microcystis and cyanobacteria levels in the North Bay.   20 

The phosphorus load exported from the Delta to Suisun and San Pablo Bays for Alternative 9 is 21 
estimated to increase by 5%, relative to Existing Conditions, and there would be no change relative 22 
to the No Action Alternative (Appendix 8O, Table O-1) ). The only postulated effect of changes in 23 
phosphorus loads to Suisun and San Pablo Bays is related to the influence of nutrient stoichiometry 24 
on primary productivity.  However, there is uncertainty regarding the impact of nutrient ratios on 25 
phytoplankton community composition and abundance. Any effect on phytoplankton community 26 
composition would likely be small compared to the effects of grazing from introduced clams and 27 
zooplankton in the estuary (Senn and Novick 2014; Kimmerer and Thompson 2014).  Therefore, the 28 
projected change in total nitrogen and phosphorus loading that would occur in Delta outflow to San 29 
Francisco Bay is not expected to result in degradation of water quality with regard to nutrients that 30 
would result in adverse effects to beneficial uses. 31 

Mercury 32 

The estimated long-term average mercury and methylmercury loads in Delta exports are shown in 33 
Appendix 8O, Table O-2. Loads of mercury and methylmercury from the Delta to San Francisco Bay 34 
are estimated to change relatively little due to changes in source water fractions and net Delta 35 
outflow that would occur under Alternative 9. Mercury load to the Bay, relative to Existing 36 
Conditions, is estimated to increase by 8 kg/yr (3%), relative to Existing Conditions, and 5 kg/yr 37 
(2%), relative to the No Action Alternative. Methylmercury load is estimated to increase by 0.14 38 
kg/yr (4%), relative to Existing Conditions, and increase by 0.05 kg/yr (1%) relative to the No 39 
Action Alternative. The estimated total mercury load to the Bay is 268 kg/yr, which would be less 40 
than the San Francisco Bay mercury TMDL WLA for the Delta of 330 kg/yr. The estimated changes in 41 
mercury and methylmercury loads would be within the overall uncertainty associated with the 42 
estimates of long-term average net Delta outflow and the long-term average mercury and 43 
methylmercury concentrations in Delta source waters. The estimated changes in mercury load 44 
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under the alternative would also be substantially less than the considerable differences among 1 
estimates in the current mercury load to San Francisco Bay (SFBRWQCB 2006; David et al. 2009).  2 
Similar uncertainty is expected in the existing methylmercury load in net Delta exports, for which 3 
the best available current load estimate is based on approximately one year of monitoring data (Foe 4 
et al. 2008).   5 

Given that the estimated incremental increases of  mercury and methylmercury loading to San 6 
Francisco Bay would fall within the uncertainty of current mercury and methylmercury load 7 
estimates, the estimated changes in mercury and methylmerucy loads in Delta exports to San 8 
Francisco Bay due to Alternative 9 are not expected to result in adverse effects to beneficial uses or 9 
substantially degrade the water quality with regard to mercury, or make the existing CWA Section 10 
303(d) impairment measurably worse. 11 

Selenium 12 

Changes in source water fraction and net Delta outflow under Alternative 9, relative to Existing 13 
Conditions, are projected to cause the total selenium load to the North Bay to increase by 16%, 14 
relative to Existing Conditions, and increase by 13%, relative to the No Action Alternative (Appendix 15 
8O, Table O-3). Changes in long-term average selenium concentrations of the North Bay are assumed 16 
to be proportional to changes in North Bay selenium loads.  Under Alternative 9, the long-term 17 
average total selenium concentration of the North Bay is estimated to be 0.15 µg/L and the dissolved 18 
selenium concentration is estimated to be 0.13 µg/L, which would be a 0.02 µg/L increase relative to 19 
Existing Conditions and the No Action Alternative (Appendix 8O, Table O-3). The dissolved selenium 20 
concentration would be below the target of 0.202 µg/L developed by Presser or Luoma (2013) to 21 
coincide with a white sturgeon whole-body fish tissue selenium concentration not greater than 8 22 
mg/kg in the North Bay.   23 

The incremental increase in dissolved selenium concentrations projected to occur under Alternative 24 
9, relative to Existing Conditions and the No Action Alternative, would be higher than under 25 
Alternatives 1–5, but still low (0.02 µg/L). The increased dissolved selenium concentration would be 26 
within the overall uncertainty of the analytical methods used to measure selenium in water column 27 
samples; however, it also would be within the uncertainty associated with estimating numeric water 28 
column selenium thresholds (Pressor and Luoma 2013). As described in Section 8.3.1.8, there have 29 
been improvements in selenium concentrations in the tissue of diving ducks and muscle of white 30 
sturgeon since the initial CWA Section 303(d) listing of the North Bay for selenium impairments, and  31 
selenium concentrations in white sturgeon muscle have also generally been below the USEPA’s draft 32 
recommended fish muscle tissue concentration of 11.8 mg/kg dry weight (SFEI 2014). However, as 33 
described under Impact WQ-25, though there is some uncertainty in the estimate of sturgeon 34 
concentrations at western Delta locations, the predicted increases for Alternative 9 are high enough 35 
that they may represent measurably higher body burdens of selenium in aquatic organisms, thereby 36 
substantially increasing the health risks to wildlife (including fish). Because the projected 37 
incremental increases in dissolved selenium could cause measurable changes in water column 38 
concentrations, and these incremental increases would be within the uncertainty in the target water 39 
column threshold for dissolved selenium for protection against adverse bioaccumulative effects in 40 
the North Bay ecosystem, and modeling predicts concentrations in the western Delta may represent 41 
a measurable increase in body burdens of sturgeon, there is potential that the incremental increase 42 
in dissolved selenium concentration projected to occur in the North Bay under Alternative 9 could 43 
result in adverse effects beneficial uses. 44 
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NEPA Effects:  Based on the discussion above, Alternative 9, relative to the No Action Alternative, 1 
would not cause further degradation to water quality with respect to boron, bromide, chloride, 2 
dissolved oxygen, DOC, EC, mercury, pathogens, pesticides, nutrients (ammonia, nitrate, 3 
phosphorus), trace metals, or turbidity and TSS in the San Francisco Bay.  Further, changes in these 4 
constituent concentrations in Delta outflow would not be expected to cause changes in Bay 5 
concentrations of frequency, magnitude, and geographic extent that would adversely affect any 6 
beneficial uses. In summary, based on the discussion above, effects on the San Francisco Bay from 7 
implementation of CM1–CM21 are considered to be not adverse with respect to boron, bromide, 8 
chloride, dissolved oxygen, DOC, EC, mercury, pathogens, pesticides, nutrients (ammonia, nitrate, 9 
phosphorus), trace metals, or turbidity and TSS. However, Alternative 9 could result in increases in 10 
selenium concentrations in the North San Francisco Bay that could result in adverse effects to fish 11 
and wildlife beneficial uses. This effect is considered to  be adverse. 12 

CEQA Conclusion:  Based on the above, Alternative 9 would not be expected to cause long-term 13 
degradation of water quality in San Francisco Bay resulting in sufficient use of available assimilative 14 
capacity such that occasionally exceeding water quality objectives/criteria would be likely and 15 
would result in substantially increased risk for adverse effects to one or more beneficial uses with 16 
respect to boron, bromide, chloride, dissolved oxygen, DOC, EC, mercury, pathogens, pesticides, 17 
nutrients (ammonia, nitrate, phosphorus), trace metals, or turbidity and TSS.  Further, based on the 18 
above, this alternative would not be expected to cause additional exceedance of applicable water 19 
quality objectives/criteria in the San Francisco Bay by frequency, magnitude, and geographic extent 20 
that would cause significant impacts on any beneficial uses of waters in the affected environment 21 
with respect to boron, bromide, chloride, dissolved oxygen, DOC, EC, mercury, pathogens, pesticides, 22 
nutrients (ammonia, nitrate, phosphorus), trace metals, or turbidity and TSS. Any changes in boron, 23 
bromide, chloride, and DOC in the San Francisco Bay would not adversely affect beneficial uses, 24 
because the uses most affected by changes in these parameters, MUN and AGR, are not beneficial 25 
uses of the Bay. Further, no substantial changes in dissolved oxygen, pathogens, pesticides, trace 26 
metals or turbidity or TSS are anticipated in the Delta, relative to Existing Conditions, therefore, no 27 
substantial changes these constituents levels in the Bay are anticipated. Changes in Delta salinity 28 
would not contribute to measurable changes in Bay salinity, as the change in Delta outflow would 29 
two to three orders of magnitude lower than (and thus minimal compared to) the Bay’s tidal flow. 30 
Adverse changes in Microcystis levels that could occur in the Delta would not cause adverse 31 
Microcystis blooms in the Bay, because Microcystis are intolerant of the Bay’s high salinity and, thus 32 
not have not been detected downstream of Suisun Bay. The 17% decrease in total nitrogen load and 33 
5% increase in phosphorus load, relative to Existing Conditions, are expected to have minimal effect 34 
on water quality degradation, primary productivity, or phytoplankton community composition. The 35 
estimated increase in mercury load (8 kg/yr; 3%) and methylmercury load (0.14 kg/yr; 4%), 36 
relative to Existing Conditions, is within the level of uncertainty in the mass load estimate and not 37 
expected to contribute to water quality degradation, make the CWA section 303(d) mercury 38 
impairment measurably worse or cause mercury/methylmercury  to bioaccumulate to greater levels 39 
in aquatic organisms that would, in turn, pose substantial health risks to fish, wildlife, or humans.  40 

In regard to selenium, the estimated increase in selenium load would be 16% and the estimated 41 
increase in dissolved selenium concentrations would be 0.02 µg/L. Though there is some 42 
uncertainty in the estimate of sturgeon concentrations at western Delta locations, the predicted 43 
increases are high enough that they may represent measurably higher body burdens of selenium in 44 
aquatic organisms, thereby substantially increasing the health risks to wildlife (including fish). Thus, 45 
the increase in selenium load may make the CWA section 303(d) selenium impairment measurably 46 
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worse and cause selenium to bioaccumulate to greater levels in aquatic organisms that would, in 1 
turn, pose substantial health risks to fish and wildlife. This impact is considered to be significant. 2 
Environmental Commitment: Selenium Management (AMM27), which affords for site-specific 3 
measures to reduce effects, would be available to reduce BDCP-related effects associated with 4 
selenium. The effectiveness of AMM27 is uncertain and, therefore implementation may not reduce 5 
the identified impact to a level that would be less than significant, and therefore it is significant and 6 
unavoidable. 7 

8.3.3.17 Cumulative Analysis 8 

No Action Alternative 9 

The cumulative effect of the No Action Alternative is as follows. Water quality conditions upstream 10 
of the Delta, in the Delta Region, and in the SWP/CVP export service areas of the affected 11 
environment are expected to change as a result of past, present, and reasonably foreseeable future 12 
projects, population growth, climate change, and changes in water quality regulations (e.g., 13 
completion of TMDLs, adoption of new or more restrictive criteria/objectives). Many past, present, 14 
and reasonably foreseeable future projects are identified and described in Appendix 3D, and specific 15 
projects or regulatory programs that are either ongoing or proposed for future implementation, and 16 
thus, could affect future cumulative water quality conditions, are listed in Table 8-73. The combined 17 
water quality effects of projects considered in the cumulative condition will vary, including potential 18 
contribution to the degradation of various water quality parameters, whereas others will function to 19 
improve constituent-specific water quality in certain areas. Future population growth may produce 20 
increased constituent loadings to the water bodies of the affected environment through increased 21 
urban stormwater runoff, increased POTW discharges, and changes in land uses. Climate change is 22 
anticipated to cause salinity increases in the western and southern Delta due to sea level rise. This is 23 
evidenced by the increase in violations of the D-1641 salinity standard in the Sacramento River at 24 
Emmaton under the No Action Alternative, relative to Existing Conditions, as described in section 25 
8.3.3.1 above. Conversely, changes in water quality regulations generally are in a direction that 26 
results in improvements in water quality (e.g., increased monitoring and restrictions on urban 27 
stormwater runoff, completion of TMDLs to lessen or eliminate existing beneficial use impairments 28 
through improved water quality, more restrictive regulations on POTW discharges, new and/or 29 
more restrictive water quality criteria/objectives in Basin Plans). 30 

Some water quality constituents are at levels under Existing Conditions that cause some impact to 31 
beneficial uses. These include: 32 

 Bromide 33 

 Chloride 34 

 Electrical Conductivity 35 

 Mercury 36 

 Organic Carbon 37 

 Pesticides and Herbicides 38 

 Selenium 39 

Under the cumulative No Action Alternative, even with consideration of the factors that will affect 40 
water quality discussed above, these constituents are expected to remain at levels that cause some 41 
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impact to beneficial uses. In addition, the frequency, magnitude, and geographic extent of Microcystis 1 
blooms in Delta waters may increase in the future as Delta water temperatures increase due to 2 
climate change. Thus, for the purposes of NEPA, water quality conditions for the  constituents listed 3 
above, and possibly for Microcystis blooms in Delta waters as well, under the cumulative No Action 4 
Alternative constitute an adverse environmental condition. The cumulative effect of the No Action 5 
Alternative for all other water quality constituents is not adverse. 6 

Although the constituents listed above are at levels under Existing Conditions that cause some 7 
impact to beneficial uses, the only constituents for which the cumulative effects of the No Action 8 
Alternative are expected to adversely affect beneficial uses, relative to Existing Conditions, are 9 
electrical conductivity, chloride, and possibly Microcystis blooms in Delta waters, due to the effects 10 
of climate change and sea level rise. Thus, for the purposes of CEQA, water quality conditions for 11 
electrical conductivity chloride, and Microcystis blooms in Delta waters under the cumulative No 12 
Action Alternative constitute a significant environmental condition. The cumulative effect of the No 13 
Action Alternative for all other water quality constituents is less than significant, relative to Existing 14 
Conditions. 15 

Alternatives 1A through 9 16 

Chloride 17 

The cumulative condition for chloride is considered adverse in the Delta, because of marked 18 
increases in chloride concentrations anticipated to occur in the western Delta and potentially Suisun 19 
Marsh,, but not in the SWP/CVP Export Service Areas south of the Delta due to greater source 20 
fraction of Sacramento River water on an annual average basis at the south Delta pumps under all 21 
alternatives.  22 

With regards to the frequency of exceeding the 150 mg/L Bay-Delta WQCP objective at Antioch and 23 
Contra Costa Canal Pumping Plant #1, the modeling and assessment approach indicated that 24 
Alternatives 1A, 3, and 7-9 would result in a substantial increase in the frequency of objective 25 
exceedance. With regards to the frequency of exceeding the 250 mg/l chloride objective at Antioch, 26 
the modeling and assessment approach indicated that Alternatives 1A, 3, and 5 would result in a 27 
substantial increase in the frequency of exceeding this objective, relative to Existing Conditions, 28 
whereas Alternative 9 would cause only a minor increase in frequency of exceedance and 29 
Alternatives 6A–8 would result in a reduction in frequency of exceeding the 250 mg/L chloride 30 
objective (Appendix 8G, Chloride). Regarding exceedance of Bay Delta WQCP water quality 31 
objectives for chloride, staff from DWR and Reclamation constantly monitor Delta water quality 32 
conditions and adjust operations of the SWP and CVP in real time as necessary to meet water quality 33 
objectives.  These decisions take into account real-time conditions and are able to account for many 34 
factors that the best available models cannot simulate.  DWR and Reclamation have a good history of 35 
compliance with water quality objectives (see section 8.3.1.4 and 8.3.1.7 for more detail).  36 
Considering these real-time actions, the good history of compliance with objectives, and the 37 
uncertainty inherent in the modeling approach (as discussed in section 8.3.1.1 and 8.3.1.3), it is 38 
likely that any objective exceedance could be avoided through real-time operation of the SWP and 39 
CVP.  Nevertheless, water quality degradation could occur that may not be addressed through real-40 
time operations.  41 

Depending on siting and design of tidal restoration areas proposed under CM4, Alternatives 1A–9 42 
could substantially increase chloride levels in some areas of Suisun Marsh relative to Existing 43 
Conditions, primarily during the October through May period.  44 
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Hence, based on their respective effects on increased chloride levels in Suisun Marsh and the 1 
increased water quality degradation in the western Delta, implementation of facilities operations 2 
and maintenance (CM1) under Alternatives 1A–9 would contribute substantially to this adverse 3 
cumulative condition for chloride. Additionally, implementation of tidal habitat restoration under 4 
CM4 would increase the tidal exchange volume in the Delta, and thus may contribute to increased 5 
chloride concentrations in the Bay source water as a result of increased salinity intrusion. As such, 6 
CM4 is expected to contribute to this adverse cumulative condition. Implementation of CM2, CM3, 7 
and CM5–CM21 would not contribute substantially to this adverse cumulative condition. 8 

Electrical Conductivity 9 

The cumulative condition for EC is considered to be adverse, at various Delta locations and Suisun 10 
Marsh, depending on BDCP alternative implemented. EC levels at the south Delta export pumps 11 
would improve under all alternatives and thus the cumulative EC condition at the export pumps 12 
would not be adverse. As such, cumulative EC levels in the SWP/CVP Export Service Areas would not 13 
be adverse.  14 

Alternatives 1A-3 and 5-9 are expected to result in more frequent exceedances of the Bay Delta 15 
WQCP EC objective in the Sacramento River at Emmaton, relative to Existing Conditions.  This is due 16 
in part to the definition of these alternatives, in which the compliance point is moved to Threemile 17 
Slough.  Although modeling of Alternative 4 indicated more frequent exceedance of the Emmaton 18 
objective as well, these results were for modeling that was originally performed for Alternative 4 19 
assuming the Emmaton compliance point shifted to Threemile Slough, but Alternative 4 now does 20 
not include a change in compliance point from Emmaton to Threemile Slough.  Sensitivity analyses 21 
performed indicated that Alternative 4 is not expected to result in more frequent exceedances of the 22 
Emmaton objective, but that water supply and water quality conditions could be either under 23 
greater stress or under stress earlier in the year, and salinity EC levels at Emmaton and in the 24 
western Delta may increase as a result, leading to EC water quality degradation and increased 25 
possibility of impacts adverse effects to agricultural beneficial uses.  Similarly, water quality 26 
degradation is expected to occur at Emmaton and other areas of the western Delta under all 27 
alternatives during parts of the summer, and on an annual average basis for Alternatives 1, 3, 4 28 
scenarios H1 and H2, and 9. To the extent that exceedances of this objective or substantial water 29 
quality degradation is expected, these impacts could lead to effects on agricultural beneficial uses.  30 
Increases in EC in the San Joaquin River at San Andreas Landing are expected for parts of the 31 
summer under all Alternatives, and depending on the nature of the increases, may result in water 32 
quality degradation that could lead to effects on agricultural beneficial uses.   33 

Moreover, in the central Delta at Prisoner’s Point, Alternatives 2A–C, 4 (including all operational 34 
scenarios H1 through H4), and 6A–8 would result in substantially increased frequency of 35 
exceedance of the EC objective, whereas Alternative 5 would cause a lesser increase in frequency of 36 
exceedance, and Alternatives 1A–C, 3, and 9 would have little to no effect on frequency of 37 
exceedance of the EC objective at Prisoner’s Point (Appendix 8H). These exceedances could 38 
contribute to adverse effects on fish and wildlife beneficial uses (specifically, indirect adverse effects 39 
on striped bass spawning), though there is a high degree of uncertainty associated with this impact.  40 

Alternatives 1A–5 and 9 could substantially increase EC levels in Suisun Marsh relative to Existing 41 
Conditions, primarily during the October through May period, whereas Alternatives 6A–8 would 42 
result in somewhat lesser (but still substantial) increases in Suisun Marsh.  43 
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Based on their adverse effects on EC levels in Suisun Marsh as well as the adverse effects in the 1 
western and interior Delta, Alternatives 1A–9 would all contribute substantially to the adverse 2 
cumulative conditions for EC in the Delta. Additionally, implementation of tidal habitat restoration 3 
under CM4 would increase the tidal exchange volume in the Delta, and thus may contribute to 4 
increased EC concentrations in the Bay source water as a result of increased salinity intrusion. As 5 
such, CM4 is expected to contribute to this adverse cumulative condition. Implementation of CM2, 6 
CM3, and CM5–CM21 would not contribute substantially to this adverse cumulative condition. 7 

Mercury 8 

Numerous regulatory efforts have been implemented or are under development to control and 9 
reduce mercury loading to the Delta, Upstream of the Delta and in the SWP/CVP Export Service 10 
Areas, which include a Delta mercury TMDL, methylmercury TMDL, and their implementation 11 
strategies (e.g., methylmercury control studies), increased restrictions on point-source discharges 12 
such as POTWs, greater restrictions on suction dredging in Delta tributary watersheds, and 13 
continued clean-up actions on mine drainage in the upper watersheds. A key challenge surrounds 14 
the pool of mercury deposited in the sediments of the Delta which cannot be readily or rapidly 15 
reduced, despite efforts to reduce future loads in Delta tributaries, and serves as a source for 16 
continued methylation and bioaccumulation of methylmercury by Delta biota. Consequently, 17 
mercury levels in Delta waters are considered to be an adverse cumulative condition. Facilities 18 
operations and maintenance (CM1) of Alternatives 1A–5 would not be expected to substantially 19 
alter the cumulative condition for mercury and the mercury impairment in the Delta or contribute 20 
substantially to the cumulative mercury condition in the SWP/CVP Export Service Areas.   Facilities 21 
operations and maintenance (CM1) of Alternatives 6-9 would be expected to contribute 22 
substantially to the cumulative condition for mercury in the Delta, since fish tissue concentrations 23 
are expected to increase measurably at several locations throughout the Delta.   Implementation of 24 
CM4 (tidal wetland habitat), CM5 (floodplain habitat), CM10 (freshwater marsh habitat), and CM2 25 
(Yolo Bypass fisheries enhancements) could create conditions resulting in increased methylation of 26 
mercury within the Delta per unit time, increased biotic exposure to and uptake of methylmercury, 27 
and resulting increased mercury bioaccumulation in fish tissues. The methylation of mercury in 28 
these restored wetland habitats would contribute substantially to the cumulative condition for 29 
mercury in the Delta. 30 

Microcystis Blooms 31 

Alternatives 1A–9, including their implementation of CM2 and CM4, would increase water residence 32 
times in the Delta during the summer period, relative to Existing Conditions and the No Action 33 
Alternative.  An increase in residence time throughout the Delta is also expected due to climate 34 
change and sea level rise, although this change is believed to be fairly small in most areas of the 35 
Delta.  Longer residence times in portions of the Delta may potentially increase the frequency, 36 
magnitude, and geographic extent of Microcystis blooms in Delta waters, relative to Existing 37 
Conditions and the No Action Alternative. Microcystis blooms can occur in the Delta during the June 38 
through September period of the year. Siting and design of restoration areas has substantial 39 
influence on the magnitude of residence time increases that would occur under Alternatives 1A-9.  40 
However, the expected residence time changes under Alternatives 1A-9, compared to Existing 41 
Conditions and the No Action Alternative, are in a direction and of magnitude that could lead to an 42 
increase in Delta Microcystis blooms.  43 
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Climate change projected for the future is expected to cause an increase in average Delta water 1 
temperatures during the summer and early fall period of the year. Increased water temperatures 2 
could lead to earlier attainment of the water temperature threshold of 19°C required to initiate 3 
Microcystis bloom formation in the Delta, and thus earlier occurrences of Microcystis blooms, relative 4 
to Existing Conditions.  Warmer water temperatures could also increase bloom duration and 5 
magnitude, relative to Existing Conditions.  Nevertheless, it should be noted that projected Delta 6 
water temperature increases would be due entirely to climate change, and not due to the 7 
implementation of Alternatives 1A-9. Because climate change is assumed under the No Action 8 
Alternative, potential water temperature-driven increases in Microcystis blooms in the Delta, 9 
relative to Existing Conditions, also would occur under the No Action Alternative. Therefore, no 10 
water temperature-driven increases in Microcystis blooms would occur in the Delta under 11 
Alternatives 1A-9, relative to the No Action Alternative.   12 

Water diverted from the Sacramento River in the North Delta is expected to be unaffected by 13 
Microcystis and microcystins.  However, the fraction of water flowing through the Delta that reaches 14 
the existing south Delta intakes is expected to be influenced by an increase in the frequency, 15 
magnitude, and geographic extent of Microcystis blooms as discussed above.  Therefore, relative to 16 
Existing Conditions and the No Action Alternative, the addition of Sacramento River water from the 17 
North Delta under Alternatives 1A-9 serves to dilute Microcystis and microcystins in water diverted 18 
from the South Delta with water that is not expected to contain them.  Because the degree to which 19 
Microcystis blooms, and thus microcystins concentrations, will increase in source water from the 20 
South Delta is unknown, it cannot be determined whether Alternatives 1A-9 will result in increased 21 
or decreased levels of microcystins in the mixture of source waters exported from Banks and Jones 22 
pumping plants, relative to Existing Conditions and the No Action Alternative. 23 

Implementation of Alternatives 1A-9 (including CM2 and CM4) would contribute substantially to the 24 
adverse cumulative condition for Microcystis through their effects on residence time.  Conversely, 25 
because projected Delta water temperature increases are due entirely to climate change, and are not 26 
due to the implementation of Alternatives 1A-9 , implementation of Alternatives 1A-9 would not 27 
contribute substantially to the adverse cumulative condition for Microcystis via changes to Delta 28 
water temperature.  29 

Selenium 30 

The lower San Joaquin River and the western Delta are listed as impaired in accordance with section 31 
303(d) of the Clean Water Act for exceeding selenium water quality objectives or bioaccumulation in 32 
biota. The San Joaquin River impairment is listed as extending from the Mud Slough confluence to 33 
the Airport Way Bridge near Vernalis, a reach distance of about 43 river miles. Selenium occurs 34 
naturally throughout the lower San Joaquin River watershed, with elevated concentrations of 35 
selenium occurring in the shallow groundwater within the Grassland Watershed. Subsurface 36 
agricultural drainage discharges from this area are the major source of selenium to the San Joaquin 37 
River and Delta. Load allocations for agricultural subsurface drainage discharges from the Grassland 38 
Drainage Area have been developed through completion of the lower San Joaquin River selenium 39 
TMDL and the Grassland Bypass Project. The Grassland Bypass Project prevents discharge of 40 
subsurface agricultural drainage water into wildlife refuges and wetlands. The Grassland Area 41 
Farmers have been successful in meeting TMDL wasteload allocations and continue to utilize and 42 
expand the San Joaquin River Water Quality Improvement Project. Moreover, the Grassland Area 43 
Farmers continue to work closely with the Central Valley Water Board and U.S. Bureau of 44 
Reclamation to further develop and improve their drainage solutions for the Grassland Drainage 45 
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Area. Despite these improvements in reducing selenium loading to the San Joaquin River and Delta, 1 
it is anticipated that the cumulative condition for selenium in the lower San Joaquin River and Delta 2 
will remain adverse. 3 

Facilities operations and maintenance (CM1) of Alternatives 1A–5 would not be expected to 4 
substantially alter the cumulative condition for selenium and selenium impairment in the Delta. 5 
Modeled selenium concentrations in sturgeon in the western Delta, in the San Joaquin River at 6 
Antioch and the Sacramento River at Mallard Island, would increase under Alternatives 6A–9 by 17–7 
42%, which may represent a measurable increase in the environment. These increases would 8 
contribute to low toxicity benchmarks being exceeded on average, in all years, and to high toxicity 9 
benchmarks being approached or exceeded during drought years. These increases would further 10 
degrade water quality by measurable levels, on a long-term basis, for selenium and, thus, cause the 11 
CWA Section 303(d)-listed impairment of beneficial uses to be made discernibly worse. These 12 
potentially measurable increases would contribute substantially to the adverse cumulative 13 
condition for selenium in the Delta. However, the greater Sacramento River flow fraction at the 14 
south Delta pumps under all alternatives would be expected to result in reduced selenium 15 
concentrations in the SWP/CVP Export Service Areas and thus would not contribute to the adverse 16 
cumulative condition. Implementation of CM4 (tidal wetland habitat), CM5 (floodplain habitat), and 17 
CM10 (freshwater marsh habitat) could create conditions resulting in increased flow residence time 18 
at the restored Delta locations, which could increase biotic exposure to and uptake of selenium, 19 
potentially resulting in increased selenium bioaccumulation in fish tissues. The potential for 20 
increased biotic exposure in and near these restored wetland habitats would contribute 21 
substantially to the adverse cumulative condition for selenium in the Delta. However, Environmental 22 
Commitment: Selenium Management (AMM27), which affords for site-specific measures to reduce 23 
effects, would be available to reduce BDCP-related effects associated with selenium. 24 

NEPA Effects: The cumulative water quality conditions are considered to be adverse for bromide, 25 
chloride, electrical conductivity, mercury, Microcystis blooms, organic carbon, pesticides and 26 
herbicides, and selenium in areas of the Delta, and thus may adversely affect beneficial uses of the 27 
Delta such as domestic, agricultural, municipal and industrial water supply and recreation, aesthetic, 28 
and fish and wildlife resources. The implementation of BDCP Alternatives 1A–9 would contribute 29 
substantially to these adverse cumulative water quality conditions. With respect to bromide, 30 
chloride, and electrical conductivity, implementation of Alternatives 1A–9 would improve water 31 
quality conditions for these constituents at the Banks and Jones pumping plants in the south Delta 32 
and thus in the SWP/CVP Export Service Areas. Mitigation measures (described below) and 33 
environmental commitments have been developed to mitigate the alternatives’ contributions to the 34 
adverse cumulative water quality conditions elsewhere in the Delta for bromide (WQ-5), chloride 35 
(WQ-7), electrical conductivity (WQ-11), mercury (see mitigation measure below), Microcystis 36 
blooms (WQ-32a and WQ-32b ), organic carbon (WQ-17 and WQ-18), pesticides and herbicides 37 
(WQ-21 and WQ-22) and selenium (Environmental Commitment: Selenium Management (AMM27)). 38 

CEQA Conclusion: The cumulative Delta water quality conditions are anticipated to be significant for 39 
bromide, chloride, electrical conductivity, mercury, Microcystis blooms, organic carbon, pesticides 40 
and herbicides, and selenium.  41 

The incremental effects of Alternatives 1A–9 would be cumulatively considerable with respect to 42 
significant cumulative bromide, chloride, Microcystis, and electrical conductivity conditions at 43 
various western and interior Delta locations. However, implementation of Alternatives 1A-9 would 44 
not contribute considerably, and would, in fact, improve conditions for these constituents (except 45 
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Microcystis ) at the Banks and Jones pumping plants in the south Delta and thus in the SWP/CVP 1 
Export Service Areas. It cannot be determined whether Alternatives 1A–9 will result in increased or 2 
decreased levels of microcystins in the mixture of source waters exported from Banks and Jones 3 
pumping plants, relative to Existing Conditions.  4 

Implementation of WQ-5 may reduce impacts on bromide relative to municipal and industrial 5 
beneficial uses in Barker Slough, but it is not known whether actions to reduce this impact under the 6 
mitigation measures are feasible.   Implementation of Mitigation Measures WQ-7a, WQ-7b, WQ-11a, 7 
and WQ-11b may reduce impacts on chloride relative to municipal and industrial beneficial uses and 8 
EC relative to agricultural beneficial uses in the western Delta, but it is not known whether actions 9 
to reduce this impact under the mitigation measures are feasible.   Implementation of Mitigation 10 
measure WQ-11c may reduce potential impacts of EC on fish and wildlife beneficial uses in the 11 
interior Delta, but it is not known whether actions to reduce this impact under the mitigation 12 
measure are feasible.  Thus, for these impacts, the contribution to the adverse cumulative condition 13 
is expected to remain significant.  Implementation of Mitigation Measure WQ-7d and WQ-11d is 14 
expected to reduce the contribution of impacts on chloride and EC water quality degradation in 15 
Suisun Marsh to a less than significant level.  Implementation of WQ-32 may reduce potential 16 
impacts on Microcystis in the Delta, but it is not known whether actions to reduce this impact under 17 
the mitigation measure are feasible; thus, the contribution to the adverse cumulative condition is 18 
expected to remain significant.   19 

Regarding mercury and selenium, facilities operations and maintenance (CM1) would not be 20 
expected to contribute considerably to the significant cumulative mercury and selenium conditions 21 
in the Delta for Alternatives 1A–5, but would be expected to contribute to these conditions for 22 
Alternatives 6–9.  Implementation of CM4, CM5, and CM10 would be expected to contribute 23 
considerably to certain localized areas (i.e., near where the wetland restoration areas are planned) 24 
within the Delta through the potential for increased mercury methylation and selenium 25 
bioaccumulation in these restored wetland habitats. Although CM12 is designed to reduce these 26 
effects for mercury, it is not known if these actions would be feasible and could effectively reduce 27 
the incremental contribution to the adverse cumulative condition to a less than significant level.  28 
However, with implementation of Environmental Commitment: Selenium Management (AMM27), 29 
which affords for site-specific measures to reduce effects, the incremental effects of these CMs on 30 
selenium would not be expected to be cumulatively considerable. Likewise, CM2 would create 31 
greater localized source loading of methylmercury to Delta waters, to the degree that the Yolo 32 
Bypass is inundated more frequently and/or to a greater geographic extent under the alternatives, 33 
relative to the existing condition. Conversely, CM2 is not expected to contribute considerably to 34 
future Delta selenium levels and thus would not be expected to affect future bioaccumulation of 35 
selenium in Delta fish tissues. 36 

For organic carbon, implementation of facilities operations and maintenance (CM1) for Alternatives 37 
6A–9 would contribute considerably to the significant cumulative organic carbon condition in the 38 
Delta, but Alternatives 1A–C, 2A–C, and 3–5 would not contribute considerably to this cumulative 39 
condition. Conservation Measures 4, 5, and 10, through the ability of these new wetlands to load 40 
additional organic carbon to Delta waters, would contribute considerably to the significant adverse 41 
cumulative organic carbon condition in the Delta. In addition, CM2 would create greater localized 42 
source loading of DOC to Delta waters for all alternatives, to the degree that the Yolo Bypass is 43 
inundated more frequently and/or to a greater geographic extent under the alternatives, relative to 44 
the existing condition. Implementation of Mitigation Measure WQ-17 and WQ-18 may reduce these 45 
contributions, but it is unknown whether these actions would be feasible and would effectively 46 
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reduce the incremental contribution to the adverse cumulative condition to a less than significant 1 
level. These cumulative effects are not expected to extend to the south Delta pumps or the SWP/CVP 2 
Export Service Areas. 3 

Implementation of facilities operations and maintenance (CM1) for Alternatives 6–9 would 4 
contribute considerably to the adverse cumulative pesticide and herbicide condition in the Delta, 5 
but Alternatives 1-5would not contribute considerably to this significant cumulative condition. Also, 6 
implementation of CM13 (nonnative aquatic vegetation control) is the only conservation measure 7 
identified that would contribute considerably to the cumulative pesticide and herbicide condition in 8 
the Delta. However, with implementation of Mitigation Measure WQ-22, the contribution to the 9 
cumulative condition of CM13 is expected to be less than significant.  The cumulative effects for 10 
pesticides and herbicides are not expected to extend to the SWP/CVP Export Service Areas due to 11 
the increases in Sacramento River source fraction at Banks and Jones pumping plants under all 12 
alternatives and its generally lower levels of pesticides relative to the San Joaquin River source 13 
water. 14 

Mitigation Measures: 15 

The following conservation measures, mitigation measures, and environmental commitments have 16 
been developed to mitigate the alternatives’ contributions to the adverse cumulative water quality 17 
conditions described above: for bromide (WQ-5), chloride (WQ-7), electrical conductivity (WQ-11), 18 
mercury (Conservation Measure 12), organic carbon (WQ-17 and WQ-18), pesticides and herbicides 19 
(WQ-22) and selenium (Environmental Commitment: Selenium Management (AMM27)). 20 
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Chapter 9 1 

Geology and Seismicity 2 

9.1 Affected Environment/Environmental Setting 3 

9.1.1 Potential Environmental Effects Area 4 

9.1.1.4 Geologic and Seismic Hazards 5 

9.1.1.4.3 Liquefaction 6 

Conditions Susceptible to Liquefaction 7 

Along the Delta and Suisun Marsh levees, loose silty and sandy soils are present in some of the levee 8 
embankments and in the underlying foundation soil. When saturated, such soils are susceptible to 9 
liquefaction during earthquake events. Since the levees are constructed (not naturally occurring), 10 
the loose, silty and sandy soils comprising some of the levees are likely to be more continuous than 11 
those present in the foundation of the levee (CALFED Bay-Delta Program 2000). Areas with larger 12 
lateral continuity of liquefied soil are expected to experience more ground failure. The available data 13 
also indicate that the levees protecting Sherman Island have extensive layers of liquefiable sandy 14 
soil, more so than other levees in the Delta and Suisun Marsh (CALFED Bay-Delta Program 2000). 15 
See Chapter 6, Surface Water, for more information. 16 

Liquefaction Hazard Mapping 17 

No official Seismic Hazard Zone maps for liquefaction potential have been developed by CGS or the 18 
USGS for the soils of the entire Plan Area. Also, maps of liquefaction hazard (i.e., the susceptibility of 19 
the geologic or soil materials and ground water levels to liquefaction combined with shaking levels 20 
anticipated for a given earthquake scenario) have not been prepared for the entire Plan Area. 21 
However, the vulnerability of Delta and Suisun Marsh levees to failure caused by seismic shaking 22 
alone and by seismically-induced liquefaction was analyzed in two Delta Risk Management Strategy 23 
reports (California Department of Water Resources 2008a, b). These analyses recognized the 24 
following modes of seismically-induced levee failure: 1) water overtopping a levee as a result of 25 
levee crest slumping and settlement, 2) internal soil piping and erosion caused by earthquake-26 
induced differential levee deformations, 3) sliding blocks and lateral spreading resulting in 27 
transverse cracking, and 4) exacerbation of existing seepage problems due to levee deformations 28 
and cracking. 29 

The analyses grouped levees in the Delta and Suisun Marsh that are below the mean higher high 30 
water floodplain into 22 failure vulnerability classes based on results from standard penetration test 31 
blow count and cone penetration test blow count data, thickness of peat/organic soils underlying 32 
the levees, and the steepness of the waterside of the levee slope. The 22 vulnerability classes were 33 
then combined into three vulnerability groups: low, medium, and high, which are shown in Figure 9-34 
6. The figure shows that many of the Delta levees are in the “high” vulnerability group and smaller 35 
proportions of Delta levee are in the “low” and “medium” vulnerability groups. All of the Suisun 36 
Marsh levees are in the “medium” vulnerability group.  37 
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  1 

9.3 Environmental Consequences 2 

9.3.3 Effects and Mitigation Approaches 3 

9.3.3.2 Alternative 1A—Dual Conveyance with Pipeline/Tunnel and 4 

Intakes 1–5 (15,000 cfs; Operational Scenario A) 5 

Impact GEO-5: Loss of Property, Personal Injury, or Death from Structural Failure Resulting 6 
from Construction-Related Ground Motions during Construction of Water Conveyance 7 
Features 8 

Pile driving and other heavy equipment operations would cause vibrations that could initiate 9 
liquefaction and associated ground movements in places where soil and groundwater conditions are 10 
present to allow liquefaction to occur. The consequences of liquefaction could be manifested in 11 
terms of compaction or settlement, loss of bearing capacity, lateral spreading (horizontal soil 12 
movement), increased lateral soil pressure, and buoyancy within zones of liquefaction. These 13 
consequences could cause loss of property or personal injury and could damage nearby structures 14 
and levees. 15 

The lateral extent (or influenced distance) of damage potential caused by pile driving and heavy 16 
equipment operations depends on many factors, including soil conditions, the piling hammer used, 17 
frequency of piling, and the vibration tolerance of structures and levees. 18 

Pile driving would be conducted at the intakes, where, based on boring logs, soil materials subject to 19 
liquefaction (e.g., saturated, poorly graded sand) are present. During project design, site-specific 20 
geotechnical and groundwater investigations would be conducted to build upon existing data (e.g., 21 
California Department of Water Resources 2010a, 2010b, 2011) to identify and characterize the 22 
vertical (depth) and horizontal (spatial) variability in soil bearing capacity and extent of liquefiable 23 
soil. Engineering soil parameters that could be used to assess the liquefaction potential, such as 24 
(SPT) blow counts, (CPT) penetration tip pressure/resistance, and gradation of soil, would also be 25 
obtained. SPT blow counts and CPT tip pressure are used to estimate soil resistance to cyclic 26 
loadings by using empirical relationships that were developed based on occurrences of liquefaction 27 
(or lack of them) during past earthquakes. The resistance then can be compared to cyclic shear 28 
stress induced by the design earthquake (i.e., the earthquake that is expected to produce the 29 
strongest level of ground shaking at a site to which it is appropriate to design a structure to 30 
withstand). If soil resistance is less than induced stress, the potential of having liquefaction during 31 
the design earthquakes is high. It is also known that soil with high “fines” (i.e., silt- and clay-sized 32 
particles) content are less susceptible to liquefaction. 33 

NEPA Effects: The potential effect could be substantial because construction-related ground motions 34 
could initiate liquefaction, which could cause failure of structures during construction. 35 

During design, the facility-specific potential for liquefaction would be investigated by a geotechnical 36 
engineer. The potential effects of construction vibrations on nearby structures, levees, and utilities 37 
would be evaluated using specific piling information (such as pile type, length, spacing, and pile-38 
driving hammer to be used). In areas determined to have a potential for liquefaction, the California-39 
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registered civil engineer or California-certified engineering geologist would develop design 1 
strategies and construction methods to ensure that pile driving and heavy equipment operations do 2 
not damage facilities under construction and surrounding structures, and do not threaten the safety 3 
of workers at the site (e.g., compaction grouting, which consists of pumping a thick grout mixture 4 
into the soil under high pressure forming a grout bulb which compacts the surrounding soil by 5 
displacement; removal and replacement of liquefaction susceptible soil; etc.). As shown in Figure 9-6 
6, much of the pipeline/tunnel alignment beginning with the Pierson District and extending south to 7 
Clifton Court Forebay is in the “high” seismic vulnerability group.  Two fuel stations, a concrete 8 
batch plant, as well as a barge unloading facility are located in this medium to medium-high 9 
potential for levee liquefaction damage area. Design strategies may include predrilling or jetting, 10 
using open-ended pipe piles to reduce the energy needed for pile penetration, using 11 
cast-in-place-drill-hole (CIDH) piles/piers that do not require driving, using pile jacking to press 12 
piles into the ground by means of a hydraulic system, or driving piles during the drier summer 13 
months. Field data collected during design also would be evaluated to determine the need for and 14 
extent of strengthening levees, embankments, and structures to reduce the effect of vibrations. 15 
These construction methods would conform with current seismic design codes and requirements, as 16 
described in Appendix 3B, Environmental Commitments. Such design standards include USACE‘s 17 
Engineering and Design—Stability Analysis of Concrete Structures and Soil Liquefaction during 18 
Earthquakes, by the Earthquake Engineering Research Institute. 19 

DWR has made the environmental commitment (see Appendix 3B, Environmental Commitments) 20 
that the construction methods recommended by the geotechnical engineer are included in the 21 
design of project facilities and construction specifications to minimize the potential for construction-22 
induced liquefaction. DWR also has committed to ensure that these methods are followed during 23 
construction. 24 

In particular, conformance with the following codes and standards would reduce the potential risk 25 
for increased likelihood of loss of property or personal injury from structural failure resulting from 26 
construction-related ground motions: 27 

 USACE Engineering and Design–Design of Pile Foundations, EM 1110-2-2906, 1991 28 

 USACE Engineering and Design, Earthquake Design and Evaluation for Civil Works Projects, 29 
ER 1110-2-1806, 1995 30 

 California Code of Regulations, Title 8, Sections 1509 and 3203, California Code of Regulations. 31 

Generally, the applicable codes require that facilities be built so that if soil in the foundation or 32 
surrounding area are subject to liquefaction, the removal or densifaction of the liquefiable material 33 
should be considered, along with alternative foundation designs. Additionally, any modification to a 34 
federal levee system would require USACE approval under 33 USC 408 (a 408 Permit). 35 

The worker safety codes and standards specify protective measures that must be taken at 36 
construction sites to minimize the risk of injury or death from structural or earth failure (e.g., 37 
utilizing personal protective equipment, practicing crane and scaffold safety measures). The 38 
relevant codes and standards represent performance standards that must be met by contractors and 39 
these measures are subject to monitoring by state and local agencies. Cal-OSHA requirements for an 40 
IIPP and the terms of the IIPP to protect worker safety are the principal measures that would be 41 
enforced at construction sites. 42 
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Conformance to construction method recommendations and other applicable specifications would 1 
ensure that construction of Alternative 1A would not create an increased likelihood of loss of 2 
property, personal injury or death of individuals due to construction-related ground motion and 3 
resulting potential liquefaction in the work area. Therefore, there would be no adverse effect. 4 

9.3.3.9 Alternative 4—Dual Conveyance with Modified Pipeline/Tunnel 5 

and Intakes 2, 3, and 5 (9,000 cfs; Operational Scenario H) 6 

Impact GEO-1: Loss of Property, Personal Injury, or Death from Structural Failure Resulting 7 
from Strong Seismic Shaking of Water Conveyance Features during Construction 8 

Earthquakes could be generated from local and regional seismic sources during construction of the 9 
Alternative 4 water conveyance facilities. Seismically induced ground shaking could cause injury of 10 
workers at the construction sites as a result of collapse of facilities. 11 

The potential for experiencing earthquake ground shaking during construction in 2020 (during the 12 
project’s near-term implementation stage) was estimated using the results of the seismic study 13 
(California Department of Water Resources 2007a). The seismic study also computed seismic 14 
ground shaking hazards at six locations in the Delta for 2005, 2050, 2100, and 2200. The results of 15 
these analyses show that the ground shakings in the Delta are not sensitive to the elapsed time since 16 
the last major earthquake (i.e., the projected shaking hazard results for 2005, 2050, 2100, and 2200 17 
are similar). 18 

Table 9-14 lists the expected PGA and 1.0-Sa values in 2020 at selected facility locations along the 19 
pipeline/tunnel alignment. These would also be applicable to the modified pipeline/tunnel 20 
alignment under Alternative 4. For the construction period, a ground motion return period of 72 21 
years was assumed, corresponding to approximately 50% probability of being exceeded in 50 years. 22 
Values were estimated for a stiff soil site, as predicted by the seismic study (California Department 23 
of Water Resources 2007a), and for the anticipated soil conditions at the facility locations. No 24 
seismic study computational modeling was conducted for 2020, so the ground shaking that was 25 
computed for 2005 was used to represent the construction near-term period (i.e., 2020). Alternative 26 
4 would include the same physical/structural components as Alternative 1A, but would entail two 27 
less intakes and five less pumping plants. These differences would present a slightly lower hazard of 28 
structural failure from seismic shaking but would not substantially change the hazard of loss of 29 
property, personal injury, or death during construction compared to Alternative 1A. 30 

NEPA Effects: The seismic study employed time-dependent seismic source models for several major 31 
faults in the region. These models were characterized based on the elapsed times since the last 32 
major seismic events on the faults. Therefore, the exposure risks predicted by the seismic study 33 
would increase if no major events take place on these faults through 2020. The effect could be 34 
substantial because seismically-induced ground shaking could cause loss of property or personal 35 
injury at the Alternative 4 construction sites (including intake locations, pipelines from intakes to 36 
the intermediate forebay, the tunnels, the pumping plant, and the expanded Clifton Court Forebay) 37 
as a result of collapse of facilities. For example, facilities lying directly on or near active blind faults, 38 
such as the concrete batch plants and fuel stations near Twin Cities Road and Interstate 5 and at the 39 
expanded Clifton Court Forebay, as well as the expanded Forebay itself for Alternative 4 and may 40 
have an increased likelihood of loss of property or personal injury in the event of seismically-41 
induced ground shaking. Although these blind thrusts are not expected to rupture to the ground 42 
surface under the forebays during earthquake events, they may produce ground or near-ground 43 
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shear zones, bulging, or both (California Department of Water Resources 2007a). For a map of all 1 
permanent facilities and temporary work areas associated with this conveyance alignment, see 2 
Figure M3-4 in the Mapbook Volume. 3 

However, during construction, all active construction sites would be designed and managed to meet 4 
the safety and collapse-prevention requirements of the relevant state codes and standards listed 5 
earlier in this chapter and expanded upon in Appendix 3B, Environmental Commitments, for the 6 
above-anticipated seismic loads. 7 

In particular, conformance with the following codes and standards would reduce the potential risk 8 
for increased likelihood of loss of property or personal injury from structural failure resulting from 9 
strong seismic shaking of water conveyance features during construction: 10 

 DWR Division of Engineering State Water Project – Seismic Loading Criteria Report, Sept 2012. 11 

 USACE Engineering and Design, Earthquake Design and Evaluation for Civil Works Projects, 12 
ER 1110-2-1806, 1995. 13 

 USACE Engineering and Design – Earthquake Design and Evaluation of Concrete Hydraulic 14 
Structures, EM 1110-2-6053, 2007. 15 

 USACE Engineering and Design – Response Spectra and Seismic Analysis for Concrete Hydraulic 16 
Structures, EM 1110-2-6050, 1999. 17 

 USACE Engineering and Design – Stability Analysis of Concrete Structures, EM 1110-2-2100, 2005. 18 

 California Code of Regulations, Title 8, Sections 1509 and 3203, California Code of Regulations. 19 

Generally, the applicable codes require that facilities be built so that they incur minimal damage in 20 
the event of a foreseeable seismic event and that they remain functional following such an event and 21 
that the facility is able to perform without catastrophic failure in the event of a maximum design 22 
earthquake (the greatest earthquake reasonably expected to be generated by a specific source on 23 
the basis of seismological and geological evidence). The safety requirements could include shoring, 24 
specified slope angles, excavation depth restrictions for workers, lighting and other similar controls. 25 
Conformance with these standards and codes are an environmental commitment of the project (see 26 
Appendix 3B, Environmental Commitments). 27 

The worker safety codes and standards specify protective measures that must be taken at 28 
construction sites to minimize the risk of injury or death from structural or earth failure (e.g., 29 
utilizing personal protective equipment, practicing crane and scaffold safety measures). The 30 
relevant codes and standards represent performance standards that must be met by contractors and 31 
these measures are subject to monitoring by state and local agencies. Cal-OSHA requirements for an 32 
IIPP and the terms of the IIPP to protect worker safety are the principal measures that would be 33 
enforced at construction sites. 34 

Conformance with these health and safety requirements and the application of accepted, proven 35 
construction engineering practices would reduce any potential risk such that construction of 36 
Alternative 4 would not create an increased likelihood of loss of property, personal injury or death 37 
of individuals. Therefore, there would be no adverse effect. 38 

CEQA Conclusion: Seismically induced ground shaking that is estimated to occur and the resultant 39 
ground motion anticipated at Alternative 4 construction sites, including the intake locations, the 40 
tunnels, the pipelines and the forebays, could cause collapse or other failure of project facilities 41 
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while under construction. For example, facilities lying directly on or near active blind faults, such as 1 
the concrete batch plants and fuel stations near Twin Cities Road and Interstate 5 and at the 2 
expanded Clifton Court Forebay, as well as the expanded Forebay itself for Alternative 4, may have 3 
an increased likelihood of loss of property or personal injury at these sites in the event of 4 
seismically-induced ground shaking. However, DWR would conform to Cal-OSHA and other state 5 
code requirements, such as shoring, bracing, lighting, excavation depth restrictions, required slope 6 
angles, and other measures, to protect worker safety. Conformance with these standards and codes 7 
is an environmental commitment of the project (see Appendix 3B, Environmental Commitments). 8 
Conformance with these health and safety requirements and the application of accepted, proven 9 
construction engineering practices would reduce this risk and there would be no increased 10 
likelihood of loss of property, personal injury or death due to construction of Alternative 4. This 11 
impact would be less than significant. No mitigation is required. 12 

Impact GEO-2: Loss of Property, Personal Injury, or Death from Settlement or Collapse 13 
Caused by Dewatering during Construction of Water Conveyance Features 14 

Settlement of excavations could occur as a result of dewatering at Alternative 4 construction sites 15 
with shallow groundwater. Soil excavation in areas with shallow or perched groundwater levels 16 
would require the pumping of groundwater from excavations to allow for construction of facilities. 17 
This can be anticipated at all intake locations (Sites 2, 3, and 5) and the pumping plant site, where 18 
much of the dewatering for Alternative 4 would take place. All of the intake locations and the 19 
pumping plant for Alternative 4 are located on alluvial floodbasin deposits, alluvial floodplain 20 
deposits and natural levee deposits. Similar dewatering may be necessary where intake and forebay 21 
pipelines cross waterways and major irrigation canals east of the Sacramento River and north of the 22 
proposed intermediate forebay. Unlike the pipeline/tunnel alternatives, the conveyance tunnels 23 
constructed between the three intakes and the intermediate forebay would not be anticipated to 24 
require dewatering prior to construction and would not have any associated impact. 25 

Dewatering can stimulate settlement in excavation and tunneling sites. The settlement could cause 26 
the slopes of excavations to fail. 27 

NEPA Effects: This potential effect could be substantial because settlement or collapse during 28 
dewatering could cause injury of workers at the construction sites as a result of collapse of 29 
excavations. 30 

The hazard of settlement and subsequent collapse of excavations would be evaluated by assessing 31 
site-specific geotechnical and hydrological conditions at intake locations, as well as where intake 32 
and forebay pipelines cross waterways and major irrigation canals. A California-registered civil 33 
engineer or California-certified engineering geologist would recommend measures in a geotechnical 34 
report to address these hazards, such as seepage cutoff walls and barriers, shoring, grouting of the 35 
bottom of the excavation, and strengthening of nearby structures, existing utilities, or buried 36 
structures. As described in Section 9.3.1, Methods for Analysis, the measures would conform to 37 
applicable design and building codes, guidelines, and standards, such as the California Building Code 38 
and USACE‘s Engineering and Design—Structural Design and Evaluation of Outlet Works. See 39 
Appendix 3B, Environmental Commitments. 40 

In particular, conformance with the following codes and standards would reduce the potential risk 41 
for increased likelihood of loss of property or personal injury from structural failure resulting from 42 
settlement or collapse at the construction site caused by dewatering during construction: 43 
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 DWR Division of Flood Management FloodSAFE Urban Levee Design Criteria, May 2012. 1 

 USACE Engineering and Design - Settlement Analysis, EM 1110-1-1904, 1990. 2 

 California Code of Regulations, Title 8, Sections 1509 and 3203, California Code of Regulations. 3 

Generally, the applicable codes require that facilities be built in such a way that settlement is 4 
minimized. DWR would ensure that the geotechnical design recommendations are included in the 5 
design of project facilities and construction specifications to minimize the potential effects from 6 
settlement and failure of excavations. DWR would also ensure that the design specifications are 7 
properly executed during construction. DWR has made an environmental commitment to conform 8 
with appropriate code and standard requirements to minimize potential risks (Appendix 3B, 9 
Environmental Commitments). 10 

The worker safety codes and standards specify protective measures that must be taken at 11 
construction sites to minimize the risk of injury or death from structural or earth failure (e.g., 12 
utilizing personal protective equipment, practicing crane and scaffold safety measures). The 13 
relevant codes and standards represent performance standards that must be met by contractors and 14 
these measures are subject to monitoring by state and local agencies. Cal-OSHA requirements for an 15 
IIPP and the terms of the IIPP to protect worker safety are the principal measures that would be 16 
enforced at construction sites. 17 

Conformance to these and other applicable design specifications and standards would ensure that 18 
construction of Alternative 4 would not create an increased likelihood of loss of property, personal 19 
injury or death of individuals from settlement or collapse caused by dewatering. Therefore, there 20 
would be no adverse effect. 21 

CEQA Conclusion: Settlement or failure of excavations during construction could result in loss of 22 
property or personal injury. However, DWR would conform with Cal-OSHA and other state code 23 
requirements, such as using seepage cutoff walls, shoring, and other measures, to protect worker 24 
safety. DWR has made an environmental commitment to conform with appropriate codes and 25 
standards to minimize potential risks (Appendix 3B, Environmental Commitments). Additionally, 26 
DWR has made an environmental commitment that a geotechnical report be completed by a 27 
California-certified engineering geologist, that the report’s geotechnical design recommendations be 28 
included in the design of project facilities, and that the report’s design specifications are properly 29 
executed during construction to minimize the potential effects from settlement and failure of 30 
excavations.  Proper execution of these environmental commitments to minimize potential risks 31 
would result in no increased likelihood of loss of property, personal injury or death due to 32 
construction of Alternative 4. The impact would be less than significant. No mitigation is required. 33 

Impact GEO-3: Loss of Property, Personal Injury, or Death from Ground Settlement during 34 
Construction of Water Conveyance Features 35 

Two types of ground settlement could be induced during tunneling operations: large settlement and 36 
systematic settlement. Large settlement occurs primarily as a result of over-excavation by the 37 
tunneling shield. The over-excavation is caused by failure of the tunnel boring machine to control 38 
unexpected or adverse ground conditions (for example, running, raveling, squeezing, and flowing 39 
ground) or operator error. Large settlement can lead to the creation of voids and/or sinkholes above 40 
the tunnel. In extreme circumstances, this settlement can affect the ground surface, potentially 41 
causing loss of property or personal injury above the tunneling operation. 42 
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Systematic settlement usually results from ground movements that occur before tunnel supports 1 
can exit the shield and the tunnel to make full contact with the ground. Soil with higher silt and clay 2 
content tend to experience less settlement than sandy soil. Additional ground movements can occur 3 
with the deflection of the tunnel supports and over-excavation caused by steering/plowing of the 4 
tunnel boring machine at horizontal and vertical curves. A deeper tunnel induces less ground 5 
surface settlement because a greater volume of soil material is available above the tunnel to fill any 6 
systematic void space. 7 

The geologic units in the area of the Alternative 4 modified pipeline/tunnel alignment are shown on 8 
Figure 9-3 and summarized in Table 9-26. The characteristics of each unit would affect the potential 9 
for settlement during tunneling operations. Segments 1 and 3, located in the Clarksburg area and the 10 
area west of Locke, respectively, contain higher amounts of sand than the other segments, so they 11 
pose a greater risk of settlement. 12 

Table 9-26. Surficial Geology Underlying Alternative 4/Modified Pipeline/Tunnel Alignment by 13 
Segments 14 

Segmenta Geologic Unit Geologic Unit Description 

Segment 1 and 
Segment 2 

Ql 
Natural levee deposits: moderately- to well-sorted sand, with some silt 
and clay 

Qb Flood basin deposits: firm to stiff silty clay, clayey silt, and silt 

Qro 
Riverbank Formation: alluvial fans from glaciated basins that consist of 
moderately sorted to well sort sand, gravel, silt and minor clay 

Qm2e Eolian sand: well-sorted fine- to medium-grained sand 

Segment 3 

Ql 
Natural levee deposits: moderately- to well-sorted sand, with some silt 
and clay 

Qb Flood basin deposits: firm to stiff silty clay, clayey silt, and silt 

Qfp Floodplain deposits: dense, sandy to silty clay 

Qpm Delta mud: mud and peat with minor silt or sand 

Segment 4 
Qpm Delta mud: mud and peat with minor silt or sand 

Qb Flood basin deposits: firm to stiff silty clay, clayey silt, and silt 

Segment 5 and 
Segment 6 

Qpm Delta mud: mud and peat with minor silt or sand 

Segment 7 
Qpm Delta mud: mud and peat with minor silt or sand 

Qfp Floodplain deposits: dense, sandy to silty clay 

Segment 8 

Qfp Floodplain deposits: dense, sandy to silty clay 

Qch 
Alluvial fans and terraces from non-glaciated drainage basins: clay, silt, 
sand, and gravel 

Sources: Hansen et al. 2001 and Atwater 1982. 
a The segments are shown on Figure 9-3. 

 15 

Given the likely design depth of the tunnels, the potential for excessive systematic settlement 16 
expressed at the ground surface caused by tunnel installation is thought to be relatively low. 17 
Operator errors or highly unfavorable/unexpected ground conditions could result in larger 18 
settlement. Large ground settlements caused by tunnel construction are almost always the result of 19 
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using inappropriate tunneling equipment (incompatible with the ground conditions), improperly 1 
operating the machine, or encountering sudden or unexpected changes in ground conditions. 2 

NEPA Effects: The potential effect could be substantial because ground settlement could occur 3 
during the tunneling operation. During detailed project design, a site-specific subsurface 4 
geotechnical evaluation would be conducted along the modified pipeline/tunnel alignment to verify 5 
or refine the findings of the preliminary geotechnical investigation. The tunneling equipment and 6 
drilling methods would be reevaluated and refined based on the results of the investigations, and 7 
field procedures for sudden changes in ground conditions would be implemented to minimize or 8 
avoid ground settlement. The primary exploration methods for these investigations include soil 9 
borings and CPTs (California Department of Water Resources 2014), which could potentially result 10 
in the settlement of dewatered sediments or liquefaction, respectively. However, these effects would 11 
be reduced with implementation of DWR’s environmental commitments and Avoidance and 12 
Minimization Measures (Appendix 3B). A California-registered civil engineer or California-certified 13 
engineering geologist would recommend measures to address these hazards, such as specifying the 14 
type of tunnel boring machine to be used in a given segment. As required by DWR’s environmental 15 
commitments, the results of the site-specific evaluation and the engineer’s recommendations would 16 
be documented in a detailed geotechnical report prepared in accordance with state guidelines, in 17 
particular Guidelines for Evaluating and Mitigating Seismic Hazards in California (California 18 
Geological Survey 2008).  19 

As described in Section 9.3.1, Methods for Analysis, the measures would conform to applicable design 20 
and building codes, guidelines, and standards, such as USACE design measures. See Appendix 3B, 21 
Environmental Commitments. 22 

In particular, conformance with the following codes and standards would reduce the potential risk 23 
for increased likelihood of loss of property or personal injury from ground settlement above the 24 
tunneling operation during construction: 25 

 DWR Division of Engineering State Water Project – Seismic Loading Criteria Report, Sept 2012. 26 

 DWR Division of Flood Management FloodSAFE Urban Levee Design Criteria, May 2012. 27 

 California Code of Regulations, Title 8, Sections 1509 and 3203, California Code of Regulations. 28 

As described in detail in Impacts GEO-1 and GEO-2, DWR would ensure that the geotechnical design 29 
recommendations are included in the design of project facilities and construction specifications to 30 
minimize the potential effects from settlement. DWR would also ensure that the design 31 
specifications are properly executed during construction. DWR has made this conformance and 32 
monitoring process an environmental commitment of the BDCP (Appendix 3B, Environmental 33 
Commitments). 34 

Generally, the applicable codes require that facilities be built so that they are designed for a landside 35 
slope stability and seepage/underseepage factors of safety greater than 1.0 (i.e., stable) and would 36 
therefore be less impacted in the event of ground settlement. The worker safety codes and 37 
standards specify protective measures that must be taken at construction sites to minimize the risk 38 
of injury or death from structural or earth failure (e.g., utilizing personal protective equipment, 39 
practicing crane and scaffold safety measures). The relevant codes and standards represent 40 
performance standards that must be met by contractors and these measures are subject to 41 
monitoring by state and local agencies. Cal-OSHA requirements for an IIPP and the terms of the IIPP 42 
to protect worker safety are the principal measures that would be enforced at construction sites. 43 
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Conformance to these and other applicable design specifications and standards would ensure that 1 
construction of Alternative 4 would not create an increased likelihood of loss of property, personal 2 
injury or death of individuals from ground settlement. Therefore, there would be no adverse effect. 3 

CEQA Conclusion: Ground settlement above the tunneling operation could result in loss of property 4 
or personal injury during construction. However, DWR would conform with Cal-OSHA, USACE, and 5 
other design requirements to protect worker safety. DWR would also ensure that the design 6 
specifications are properly executed during construction. DWR would ensure that the geotechnical 7 
design recommendations are included in the design of project facilities and construction 8 
specifications and are properly executed during construction to minimize the potential effects from 9 
settlement. DWR has made this conformance and monitoring process an environmental 10 
commitment of the BDCP (Appendix 3B, Environmental Commitments). Hazards to workers and 11 
project structures would be controlled at safe levels and there would be no increased likelihood of 12 
loss of property, personal injury or death due to construction of Alternative 4. The impact would be 13 
less than significant. No mitigation is required. 14 

Impact GEO-4: Loss of Property, Personal Injury, or Death from Slope Failure during 15 
Construction of Water Conveyance Features 16 

Excavation of borrow material could result in failure of cut slopes and application of temporary 17 
spoils and RTM at storage sites could cause excessive settlement in the spoils, potentially causing 18 
injury of workers at the construction sites. Soil and sediment, especially those consisting of loose 19 
alluvium and soft peat or mud, would be particularly prone to failure and movement. Additionally, 20 
groundwater is expected to be within a few feet of the ground surface in these areas; this may make 21 
excavations more prone to failure. 22 

While specific borrow sources have not yet been secured near the Alternative 4 alignment, several 23 
potential locations within the project area have been identified based on geologic data presented 24 
through the DRMS study. Borrow site locations identified outside the project area were based on 25 
reviews of published geologic maps, specifically the California Geological Survey Map No. 1A 26 
Sacramento Quadrangle (1981) and Map No. 5A San Francisco-San Jose Quaddrangle (1991). 27 
Borrow areas for construction of intake facilities, pumping plant, intermediate forebay, and other 28 
supporting facilities would be sited near the locations of these structures (generally within 29 
10 miles). Along the modified pipeline/tunnel alignment, selected areas would also be used for 30 
disposing of the byproduct (RTM) of tunneling operations. Table 9-27 describes the geology of these 31 
areas as mapped by Atwater (1982) (Figure 9-3). 32 
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Table 9-27. Geology Underlying Borrow and Reusable Tunnel Material Storage Areas—Alternative 4 1 

Segmenta Geologic Unit Geologic Unit Description 

Segment 1  
Borrow and/or 
Spoil Area 

Ql Natural levee deposits: moderately to well-sorted sand, with some silt and clay 

Qb Flood basin deposits: firm to stiff silty clay, clayey silt, and silt 

Onsite Borrow 
Areas 

Ql Natural levee deposits: moderately to well-sorted sand, with some silt and clay 

Qb Flood basin deposits: firm to stiff silty clay, clayey silt, and silt 

Qymc 
Alluvial fans and terraces from non-glaciated drainage basins: sand, silt and 
gravel 

Qfp Floodplain deposits: dense, sandy to silty clay 

Qch 
Alluvial fans and terraces from non-glaciated drainage basins: clay, silt, sand, 
and gravel 

Segment 2 
Reusable Tunnel 
Material Area 

Ql Natural levee deposits: moderately to well-sorted sand, with some silt and clay 

Qb Flood basin deposits: firm to stiff silty clay, clayey silt, and silt 

Qry 
Riverbank Formation: alluvial fans from glaciated basins that consist of 
moderately sorted to well-sorted sand, gravel, silt, and minor clay 

Segment 3 
Reusable Tunnel 
Material Area 

  

Qry 
Riverbank Formation: alluvial fans from glaciated basins that consist of 
moderately sorted to well-sorted sand, gravel, silt, and minor clay 

Segment 5 
Reusable Tunnel 
Material Area  

  

  

Qpm Delta mud: mud and peat with minor silt or sand 

Segment 10 
Reusable Tunnel 
Material Area 

Qymc 
Alluvial fans and terraces from non-glaciated drainage basins: sand, silt and 
gravel 

  

  

Source: Hansen et al. 2001; Atwater 1982. 
a The segments are shown on Figure 9-3. 

 2 

Some borrow areas and pre-cast tunnel segment plants would be in areas already proposed for 3 
disturbance and therefore are evaluated by this EIR/EIS; others would be at new locations outside 4 
the Plan Area. Areas outside of the Plan Area would likely occur at existing permitted facilities. Any 5 
new locations would undergo additional technical and environmental review, including that for 6 
Geology and Seismicity impacts.  7 

NEPA Effects: The potential effect could be substantial because excavation of borrow material and 8 
the resultant cutslopes and potential failure of spoils/RTM fill slopes could cause injury of workers 9 
at the construction sites. 10 

Excavations in borrow areas would be designed to avoid excessive ground movements on adjacent 11 
areas and soil “boiling” (i.e., upwelling of groundwater) at the bottom of the excavation. Spoils would 12 
be placed in 12-inch lifts with proper compaction and stored no higher than 12 feet above 13 
preconstruction ground elevation with maximum side slopes of 5H:1V. During design, the potential 14 
for native ground settlement below the spoils would be evaluated by a geotechnical engineer using 15 
site-specific geotechnical and hydrological information. The use of shoring, seepage cutoff walls, and 16 
ground modifications to prevent slope instability, soil boiling, or excessive settlement would be 17 
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considered in the design. As described in Section 9.3.1, Methods for Analysis, the measures would 1 
conform to applicable design and building codes, guidelines, and standards, such as the California 2 
Building Code and USACE‘s Engineering and Design—Structural Design and Evaluation of Outlet 3 
Works. 4 

In addition to the risk of slope failure at borrow sites and spoils and RTM sites, there are also 5 
potential impacts on levee stability resulting from construction of Alternative 4 water conveyance 6 
facilities. The intake facilities would be sited along the existing Sacramento River levee system, 7 
requiring reconstruction of levees and construction of a perimeter levee/building pad to provide 8 
continued flood management.  9 

As discussed in Chapter 3, Description of the Alternatives, the new perimeter levee/building pad 10 
would be designed to provide an adequate Sacramento River channel cross section and to provide 11 
the same level of flood protection as the existing levee and would be constructed to geometries that 12 
exceed PL 84-99 standards. The design of the levee/building pad height would consider potential 13 
wind and wave erosion. The elevation of the levee/building pad crest would provide adequate 14 
freeboard above anticipated water surface elevations. Depending on the foundation material at each 15 
intake facility, foundation improvements would entail excavation and replacement of soil below the 16 
new levee/building pad footprint and potential ground improvement. The levee/building pad 17 
height, as measured from the adjacent ground surface on the landside vertically up to the elevation 18 
of the berm crest, would range from approximately 20 to 45 feet to provide adequate freeboard 19 
above anticipated water surface elevations. The width of the perimeter levee/berm (toe of berm to 20 
toe of berm) would range from approximately 180 to 360 feet. The minimum crest width of the 21 
berm would be 20 feet; however, in some places it would be larger to accommodate roadways and 22 
other features. A cut-off wall would be constructed along the perimeter of the forebay part of the 23 
intake facility to avoid seepage, and the minimum slope of the levee walls/building pad would be 24 
three units horizontal to one unit vertical. All levee reconstruction/building pad construction would 25 
conform to applicable state and federal flood management engineering and permitting 26 
requirements. 27 

The levees would be armored with riprap—small to large angular boulders—on the waterside. 28 
Intakes would be constructed using a sheetpile cofferdam in the river to create a dewatered 29 
construction area that would encompass the intake site. The cofferdam would lie approximately 10–30 
35 feet from the footprint of the intake and would be built from upstream to downstream, with the 31 
downstream end closed last. The distance between the face of the intake and the face of the 32 
cofferdam would be dependent on the foundation design and overall dimensions. The length of each 33 
temporary cofferdam would vary by intake location, but would range from 740 to 2,440 feet. The 34 
cofferdams would be supported by steel sheet piles and/or king piles (heavy H-section steel piles). 35 
Installation of these piles may require both impact and vibratory pile drivers. Some clearing and 36 
grubbing of levees would be required prior to installation of the sheet pile cofferdam, depending on 37 
site conditions. Additionally, if stone bank protection, riprap, or mature vegetation is present at 38 
intake construction site, it would be removed prior to sheet pile installation. DWR would ensure that 39 
the geotechnical design recommendations are included in the design of project facilities and 40 
construction specifications and are properly executed during construction to minimize the potential 41 
effects from failure of excavations. DWR has made this conformance and monitoring process an 42 
environmental commitment of the BDCP (Appendix 3B, Environmental Commitments). 43 
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In particular, conformance with the following codes and standards would reduce the potential risk 1 
for increased likelihood of loss of property or personal injury from settlement/failure of cutslopes of 2 
borrow sites and failure of soil or RTM fill slopes during construction: 3 

 DWR Division of Engineering State Water Project – Seismic Loading Criteria Report, Sept 2012. 4 

 DWR Division of Flood Management FloodSAFE Urban Levee Design Criteria, May 2012. 5 

 California Code of Regulations, Title 8, Sections 1509 and 3203, California Code of Regulations. 6 

Generally, the applicable codes require that facilities be built to certain factors of safety in order to 7 
ensure that facilities perform as designed for the life of the structure despite various soil 8 
parameters. The worker safety codes and standards specify protective measures that must be taken 9 
at construction sites to minimize the risk of injury or death from structural or earth failure (e.g., 10 
utilizing personal protective equipment, practicing crane and scaffold safety measures). The 11 
relevant codes and standards represent performance standards that must be met by contractors and 12 
these measures are subject to monitoring by state and local agencies. Cal-OSHA requirements for an 13 
IIPP and the terms of the IIPP to protect worker safety are the principal measures that would be 14 
enforced at construction sites. 15 

Conformance to these and other applicable design specifications and standards would ensure that 16 
construction of Alternative 4 would not create an increased likelihood of loss of property, personal 17 
injury or death of individuals from slope failure at borrow sites and spoils and RTM storage sites. 18 
The reconstruction of levees would improve levee stability over existing conditions due to improved 19 
side slopes, erosion countermeasures (geotextile fabrics, rock revetments, riprap, or other material), 20 
seepage reduction measures, and overall mass. Therefore, there would be no adverse effect. 21 

CEQA Conclusion: Settlement/failure of cutslopes of borrow sites and failure of soil/RTM fill slopes 22 
could result in loss of property or personal injury during construction. However, because DWR 23 
would conform with Cal-OSHA and other state code requirements and conform to applicable 24 
geotechnical design guidelines and standards, such as USACE design measures, the hazard would be 25 
controlled to a safe level and there would be no increased likelihood of loss of property, personal 26 
injury or death due to construction of Alternative 4 at borrow sites and spoils and RTM storage sites. 27 
The reconstruction of levees would improve levee stability over existing conditions due to improved 28 
side slopes, erosion countermeasures, seepage reduction measures, and overall mass. The impact 29 
would be less than significant. No mitigation is required. 30 

Impact GEO-5: Loss of Property, Personal Injury, or Death from Structural Failure Resulting 31 
from Construction-Related Ground Motions during Construction of Water Conveyance 32 
Features 33 

Pile driving and other heavy equipment operations would cause vibrations that could initiate 34 
liquefaction and associated ground movements in places where soil and groundwater conditions are 35 
present to allow liquefaction to occur. The consequences of liquefaction could be manifested in 36 
terms of compaction or settlement, loss of bearing capacity, lateral spreading (horizontal soil 37 
movement), increased lateral soil pressure, and buoyancy within zones of liquefaction. These 38 
consequences could damage nearby structures and levees. 39 

The lateral extent (or influenced distance) of damage potential caused by pile driving and heavy 40 
equipment operations depends on many factors, including soil conditions, the piling hammer used, 41 
frequency of piling, and the vibration tolerance of structures and levees. 42 
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Pile driving would be conducted at the intakes, where, based on boring logs, soil materials subject to 1 
liquefaction (e.g., saturated, poorly graded sand) are present. During project design, site-specific 2 
geotechnical and groundwater investigations would be conducted to build upon existing data (e.g., 3 
California Department of Water Resources 2010a, 2010b, 2011) to identify and characterize the 4 
vertical (depth) and horizontal (spatial) variability in soil bearing capacity and extent of liquefiable 5 
soil. Engineering soil parameters that could be used to assess the liquefaction potential, such as 6 
(SPT) blow counts, (CPT) penetration tip pressure/resistance, and gradation of soil, would also be 7 
obtained. SPT blow counts and CPT tip pressure are used to estimate soil resistance to cyclic 8 
loadings by using empirical relationships that were developed based on occurrences of liquefaction 9 
(or lack of them) during past earthquakes. The resistance then can be compared to cyclic shear 10 
stress induced by the design earthquake (i.e., the earthquake that is expected to produce the 11 
strongest level of ground shaking at a site to which it is appropriate to design a structure to 12 
withstand). If soil resistance is less than induced stress, the potential of having liquefaction during 13 
the design earthquakes is high. It is also known that soil with high “fines” (i.e., silt- and clay-sized 14 
particles) content are less susceptible to liquefaction. 15 

NEPA Effects: The potential effect could be substantial because construction-related ground motions 16 
could initiate liquefaction, which could cause failure of structures during construction, which could 17 
result in injury of workers at the construction sites. 18 

During design, the facility-specific potential for liquefaction would be investigated by a geotechnical 19 
engineer. The investigations are an environmental commitment of the BDCP (Appendix 3B, 20 
Environmental Commitments). The potential effects of construction vibrations on nearby structures, 21 
levees, and utilities would be evaluated using specific piling information (such as pile type, length, 22 
spacing, and pile-driving hammer to be used). In areas determined to have a potential for 23 
liquefaction, the California-registered civil engineer or California-certified engineering geologist 24 
would develop design strategies and construction methods to ensure that pile driving and heavy 25 
equipment operations do not cause liquefaction which otherwise could damage facilities under 26 
construction and surrounding structures, and could threaten the safety of workers at the site.  27 

As shown in Figure 9-6, the Alternative 4 alignment extends through areas that generally have a 28 
medium or high vulnerability for seismically-induced levee failure, with a high risk of liquefaction at 29 
intakes 2 and 5 (California Department of Water Resources 2015). Figure 9-6 shows that four of  the 30 
five barge unloading facilities would be located on levees with a high vulnerability to seismically-31 
induced failure; the fifth (the northernmost) has a low vulnerability. Design measures to avoid pile-32 
driving induced levee failure may include predrilling or jetting, using open-ended pipe piles to 33 
reduce the energy needed for pile penetration, using CIDH piles/piers that do not require driving, 34 
using pile jacking to press piles into the ground by means of a hydraulic system, or driving piles 35 
during the drier summer months. Field data collected during design also would be evaluated to 36 
determine the need for and extent of strengthening levees, embankments, and structures to reduce 37 
the effect of vibrations. These construction methods would conform with current seismic design 38 
codes and requirements, as described in Appendix 3B, Environmental Commitments. Such design 39 
standards include USACE‘s Engineering and Design—Stability Analysis of Concrete Structures and Soil 40 
Liquefaction during Earthquakes, by the Earthquake Engineering Research Institute. 41 

DWR has made the environmental commitment (see Appendix 3B, Environmental Commitments) 42 
that the construction methods recommended by the geotechnical engineer are included in the 43 
design of project facilities and construction specifications to minimize the potential for construction-44 
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induced liquefaction. DWR also has committed to ensure that these methods are followed during 1 
construction. 2 

In particular, conformance with the following codes and standards would reduce the potential risk 3 
for increased likelihood of loss of property or personal injury from structural failure resulting from 4 
construction-related ground motions: 5 

 USACE Engineering and Design - Design of Pile Foundations, EM 1110-2-2906, 1991 6 

 USACE Engineering and Design, Earthquake Design and Evaluation for Civil Works Projects, 7 
ER 1110-2-1806, 1995 8 

 California Code of Regulations, Title 8, Sections 1509 and 3203, California Code of Regulations. 9 

Generally, the applicable codes require that facilities be built so that if soil in the foundation or 10 
surrounding area are subject to liquefaction, the removal or densification of the liquefiable material 11 
should be considered, along with alternative foundation designs. Additionally, any modification to a 12 
federal levee system would require USACE approval under 33 USC 408 (a 408 Permit). 13 

The worker safety codes and standards specify protective measures that must be taken at 14 
construction sites to minimize the risk of injury or death from structural or earth failure (e.g., 15 
utilizing personal protective equipment, practicing crane and scaffold safety measures). The 16 
relevant codes and standards represent performance standards that must be met by contractors and 17 
these measures are subject to monitoring by state and local agencies. Cal-OSHA requirements for an 18 
IIPP and the terms of the IIPP to protect worker safety are the principal measures that would be 19 
enforced at construction sites. 20 

Conformance to construction method recommendations and other applicable specifications would 21 
ensure that construction of Alternative 4 would not create an increased likelihood of loss of 22 
property, personal injury or death of individuals due to construction-related ground motion and 23 
resulting potential liquefaction in the work area. Therefore, there would be no adverse effect. 24 

CEQA Conclusion: Construction-related ground motions could initiate liquefaction, which could 25 
cause failure of structures during construction. However, because DWR would conform with Cal-26 
OSHA and other state code requirements and conform to applicable design guidelines and 27 
standards, such as USACE design measures, the hazard would be controlled to a level that would 28 
protect worker safety (see Appendix 3B, Environmental Commitments). Further, DWR has made an 29 
environmental commitment (see Appendix 3B, Environmental Commitments) that the construction 30 
methods recommended by the geotechnical engineer are included in the design of project facilities 31 
and construction specifications to minimize the potential for construction-induced liquefaction. 32 
DWR also has committed to ensure that these methods are followed during construction. Proper 33 
execution of these environmental commitments would result in no increased likelihood of loss of 34 
property, personal injury or death due to construction of Alternative 4. The impact would be less 35 
than significant. No mitigation is required. 36 

Impact GEO-6: Loss of Property, Personal Injury, or Death from Structural Failure Resulting 37 
from Rupture of a Known Earthquake Fault during Operation of Water Conveyance Features 38 

According to the available AP Fault Zone Maps, none of the Alternative 4 facilities would cross or be 39 
within any known active fault zones. However, numerous AP fault zones have been mapped west of 40 
the conveyance alignment (Figure 9-5). The closest AP fault zone would be the Greenville fault, 41 
located approximately 7.6 miles west of the conveyance facilities. Because none of the Alternative 4 42 
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constructed facilities would be within any of the fault zones (which include the area approximately 1 
200 to 500 feet on each side of the mapped surface trace to account for potential branches of active 2 
faults), the potential that the facilities would be directly subject to fault offsets is negligible. 3 

In the Delta, active or potentially active blind thrust faults were identified in the seismic study. 4 
Segments 3 and 4 of the Alternative 4 conveyance alignment (which is the same as the Modified 5 
Pipeline/Tunnel Alignment in Figure 9-3) would cross the Thornton Arch fault zone. The western 6 
part of the proposed expanded Clifton Court Forebay is underlain by the West Tracy fault. Although 7 
these blind thrusts are not expected to rupture to the ground surface under the forebays during 8 
earthquake events, they may produce ground or near-ground shear zones, bulging, or both 9 
(California Department of Water Resources 2007a). If the West Tracy fault is potentially active, it 10 
could cause surface deformation in the western part of the existing Clifton Court Forebay. Because 11 
the western part of the expanded Clifton Court Forebay is also underlain by the hanging wall of the 12 
fault, this part of the forebay may also experience uplift and resultant surface deformation (Fugro 13 
Consultants 2011). In the seismic study (California Department of Water Resources 2007a), the 14 
Thornton Arch and West Tracy blind thrusts have been assigned 20% and 90% probabilities of 15 
being active, respectively. The depth to the Thornton Arch blind fault is unknown. The seismic study 16 
indicates that the West Tracy fault dies out as a discernible feature within approximately 3,000 to 17 
6,000 feet bgs [in the upper 1- to 2-second depth two-way time, estimated to be approximately 18 
3,000 to 6,000 feet using the general velocity function as published in the Association of Petroleum 19 
Geologists Pacific Section newsletter (Tolmachoff 1993)]. 20 

It appears that the potential of having any shear zones, bulging, or both at the depths of the modified 21 
pipeline/tunnel is low because the depth to the blind thrust faults is generally deep and there is no 22 
credible evidence to indicate that the faults could experience displacement within the depth of the 23 
modified pipeline/tunnel. 24 

NEPA Effects: The effect would not be adverse because no active faults extend into the Alternative 4 25 
alignment. Additionally, although the Thornton Arch and West Tracy blind thrusts occur beneath the 26 
Alternative 4 alignment, they do not present a hazard of surface rupture based on available 27 
information, including the AP Earthquake Fault Zone Map showing faults capable of surface rupture 28 
(Figure 9-5). 29 

However, because there is limited information regarding the depths of the Thornton Arch and West 30 
Tracy blind thrusts, seismic surveys would be performed on the blind thrust during the design phase 31 
to determine the depths to the top of the faults. More broadly, design-level geotechnical studies 32 
would be prepared by a geotechnical engineer licensed in the state of California during project 33 
design. The studies would further assess site-specific conditions at and near all the project facility 34 
locations, including seismic activity, soil liquefaction, and other potential geologic and soil-related 35 
hazards. This information would be used to verify assumptions and conclusions included in the 36 
EIR/EIS. Consistent with the BDCP’s environmental commitments (see Appendix 3B, Environmental 37 
Commitments), DWR would ensure that the geotechnical engineer’s recommended measures to 38 
address adverse conditions would conform to applicable design codes, guidelines, and standards, 39 
would be included in the project design and construction specifications, and would be properly 40 
executed during construction. Potential design strategies or conditions could include avoidance 41 
(deliberately positioning structures and lifelines to avoid crossing identified shear rupture zones), 42 
geotechnical engineering (using the inherent capability of unconsolidated geomaterials to “locally 43 
absorb” and distribute distinct bedrock fault movements) and structural engineering (engineering 44 
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the facility to undergo some limited amount of ground deformation without collapse or significant 1 
damage). 2 

As described in Section 9.3.1, Methods for Analysis, such conformance with design codes, guidelines, 3 
and standards are environmental commitments by DWR (see Appendix 3B, Environmental 4 
Commitments). For construction of the water conveyance facilities, the codes and standards would 5 
include the California Building Code and resource agency and professional engineering 6 
specifications, such as the Division of Safety of Dams Guidelines for Use of the Consequence Hazard 7 
Matrix and Selection of Ground Motion Parameters, DWR’s Division of Flood Management FloodSAFE 8 
Urban Levee Design Criteria, and USACE‘s Engineering and Design—Earthquake Design and 9 
Evaluation for Civil Works Projects. These codes and standards include minimum performance 10 
standards for structural design, given site-specific subsurface conditions. 11 

DWR would ensure that the geotechnical design recommendations are included in the design of 12 
project facilities and construction specifications to minimize the potential effects from seismic 13 
events and the presence of adverse soil conditions. DWR would also ensure that the design 14 
specifications are properly executed during construction. 15 

In particular, conformance with the following codes and standards would reduce the potential risk 16 
for increased likelihood of loss of property or personal injury from structural failure resulting from 17 
surface rupture resulting from a seismic event during operation: 18 

 DWR Division of Engineering State Water Project – Seismic Loading Criteria Report, Sept 2012. 19 

 USACE Engineering and Design – Time-History Dynamic Analysis of Concrete Hydraulic Structure, 20 
EM 1110-2-6051, 2003. 21 

 USACE Engineering and Design – Response Spectra and Seismic Analysis for Concrete Hydraulic 22 
Structures, EM 1110-2-6050, 1999. 23 

 American Society of Civil Engineers Minimum Design Loads for Buildings and Other Structures, 24 
ASCE-7-05, 2005. 25 

 California Code of Regulations, Title 8, Section 3203, California Code of Regulations. 26 

Generally, the applicable codes require that facilities be built so that they incur minimal damage in 27 
the event of a foreseeable seismic event and that they remain functional following such an event and 28 
that the facility is able to perform without catastrophic failure in the event of a maximum design 29 
earthquake (the greatest earthquake reasonably expected to be generated by a specific source on 30 
the basis of seismological and geological evidence). 31 

The worker safety codes and standards specify protective measures that must be taken at 32 
construction sites to minimize the risk of injury or death from structural or earth failure (e.g., 33 
utilizing personal protective equipment). The relevant codes and standards represent performance 34 
standards that must be met by contractors and these measures are subject to monitoring by state 35 
and local agencies. Cal-OSHA requirements for an IIPP and the terms of the IIPP to protect worker 36 
safety are the principal measures that would be enforced at construction sites. 37 

Conformance to these and other applicable design specifications and standards would ensure that 38 
operation of Alternative 4 would not create an increased likelihood of loss of property, personal 39 
injury or death of individuals in the event of ground movement in the vicinity of the Thornton Arch 40 
fault zone and West Tracy blind thrust. Therefore, such ground movements would not jeopardize 41 
the integrity of the surface and subsurface facilities along the Alternative 4 conveyance alignment or 42 
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the proposed expanded Clifton Court Forebay and associated facilities adjacent to the existing 1 
Clifton Court Forebay. Therefore, there would be no adverse effect. 2 

CEQA Conclusion: There are no active faults capable of surface rupture that extend into the 3 
Alternative 4 modified pipeline/tunnel alignment. Although the Thornton Arch and West Tracy 4 
blind thrusts occur beneath the Alternative 4 modified pipeline/tunnel alignment, based on 5 
available information, they do not present a hazard of surface rupture and there would be no 6 
increased likelihood of loss of property, personal injury or death due to operation of Alternative 4. 7 
However, because there is limited information regarding the depths of the Thornton Arch and West 8 
Tracy blind thrusts, seismic surveys would be performed on the blind thrust during the design phase 9 
to determine the depths to the top of the faults. More broadly, design-level geotechnical studies 10 
would be prepared by a geotechnical engineer licensed in the state of California during project 11 
design. The studies would further assess site-specific conditions at and near all the project facility 12 
locations, including seismic activity, soil liquefaction, and other potential geologic and soil-related 13 
hazards. This information would be used to verify assumptions and conclusions included in the 14 
EIR/EIS. Consistent with the BDCP’s environmental commitments (see Appendix 3B, Environmental 15 
Commitments), DWR would ensure that the geotechnical engineer’s recommended measures to 16 
address adverse conditions would conform to applicable design codes, guidelines, and standards, 17 
would be included in the project design and construction specifications, and would be properly 18 
executed during construction. Potential design strategies or conditions could include avoidance 19 
(deliberately positioning structures and lifelines to avoid crossing identified shear rupture zones), 20 
geotechnical engineering (using the inherent capability of unconsolidated geomaterials to “locally 21 
absorb” and distribute distinct bedrock fault movements), and structural engineering (engineering 22 
the facility to undergo some limited amount of ground deformation without collapse or significant 23 
damage). 24 

As described in Section 9.3.1, Methods for Analysis, such conformance with design codes, guidelines, 25 
and standards are environmental commitments by DWR (see Appendix 3B, Environmental 26 
Commitments). For construction of the water conveyance facilities, the codes and standards would 27 
include the California Building Code and resource agency and professional engineering 28 
specifications, such as the Division of Safety of Dams Guidelines for Use of the Consequence Hazard 29 
Matrix and Selection of Ground Motion Parameters, DWR’s Division of Flood Management 30 
FloodSAFE Urban Levee Design Criteria, and USACE‘s Engineering and Design—Earthquake Design 31 
and Evaluation for Civil Works Projects. These codes and standards include minimum performance 32 
standards for structural design, given site-specific subsurface conditions. Conformance to these and 33 
other applicable design specifications and standards would ensure that operation of Alternative 4 34 
would not create an increased likelihood of loss of property, personal injury or death of individuals 35 
in the event of ground movement in the vicinity of the Thornton Arch fault zone and West Tracy 36 
blind thrust. Therefore, such ground movements would not jeopardize the integrity of the surface 37 
and subsurface facilities along the Alternative 4 conveyance alignment or the proposed expanded 38 
Clifton Court Forebay and associated facilities adjacent to the existing Clifton Court Forebay. There 39 
would be no impact. No mitigation is required. 40 

Impact GEO-7: Loss of Property, Personal Injury, or Death from Structural Failure Resulting 41 
from Strong Seismic Shaking during Operation of Water Conveyance Features 42 

Earthquake events may occur on the local and regional seismic sources during operation of the 43 
Alternative 4 water conveyance facilities. The ground shaking could damage pipelines, tunnels, 44 
intake facilities, pumping plants, and other facilities disrupting the water supply through the 45 
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conveyance system. In an extreme event of strong seismic shaking, uncontrolled release of water 1 
from damaged pipelines, tunnels, intake facilities, pumping plant, and other facilities could cause 2 
flooding, disruption of water supplies to the south, and inundation of structures. These effects are 3 
discussed more fully in Appendix 3E, Potential Seismicity and Climate Change Risks to SWP/CVP 4 
Water Supplies. 5 

Table 9-17 lists the expected PGA and 1.0-Sa values in 2025 at selected facility locations along the 6 
pipeline/tunnel alignment. Alternative 4 would include the same physical/structural components as 7 
Alternative 1A, but would entail two less intakes and five less pumping plants. These differences 8 
would present a slightly lower hazard of seismic shaking but would not substantially change the 9 
hazard of loss of property or personal injury during construction compared to Alternative 1A. 10 

For early long-term, earthquake ground motions with return periods of 144 years and 975 years 11 
were estimated from the results presented in the seismic study (California Department of Water 12 
Resources 2007a). The 144-year and 975-year ground motions correspond to the OBE (i.e., an 13 
earthquake that has a 50% probability of exceedance in a 100-year period (which is equivalent to a 14 
144-year return period event) and the MDE (i.e., an earthquake that causes ground motions that 15 
have a 10% chance of being exceeded in 100 years) design ground motions, respectively. Values 16 
were estimated for a stiff soil site (as predicted in the seismic study), and for the anticipated soil 17 
conditions at the facility locations. No seismic study results exist for 2025, so the ground shaking 18 
estimated for the 2050 were used for Early Long-term (2025). 19 

Table 9-17 shows that the proposed facilities would be subject to moderate-to-high earthquake 20 
ground shaking through 2025. All facilities would be designed and constructed in accordance with 21 
the requirements of the design guidelines and building codes described in Appendix 3B. Site-specific 22 
geotechnical information would be used to further assess the effects of local soil on the OBE and 23 
MDE ground shaking and to develop design criteria that minimize damage potential. 24 

NEPA Effects: This potential effect could be substantial because strong ground shaking could 25 
damage pipelines, tunnels, intake facilities, pumping plant, and other facilities and result in loss of 26 
property or personal injury. The damage could disrupt the water supply through the conveyance 27 
system. In an extreme event, an uncontrolled release of water from the conveyance system could 28 
cause flooding and inundation of structures. Please refer to Chapter 6, Surface Water and Appendix 29 
3E, Potential Seismicity and Climate Change Risks to SWP/CVP Water Supplies, for a detailed 30 
discussion of potential flood effects. 31 

The structure of the underground conveyance facility would decrease the likelihood of loss of 32 
property or personal injury of individuals from structural shaking of surface and subsurface 33 
facilities along the Alternative 4 conveyance alignment in the event of strong seismic shaking. The 34 
conveyance pipeline will be lined with precast concrete which will be installed continuously 35 
following the advancement of a pressurized tunnel boring machine. The lining consists of precast 36 
concrete segments inter-connected to maintain alignment and structural stability during 37 
construction. Reinforced concrete segments are precast to comply with strict quality control. High 38 
performance gasket maintains water tightness at the concrete joints, while allowing the joint to 39 
rotate and accommodate movements during intense ground shaking. PCTL has been used 40 
extensively in seismically active locations such as Japan, Puerto Rico, Taiwan, Turkey, Italy and 41 
Greece. The adoption of PCTL in the United States started about 20 years ago, including many 42 
installations in seismically active areas such as Los Angeles, San Diego, Portland and Seattle. PCTL 43 
provides better seismic performance than conventional tunnels for several reasons: 44 
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 higher quality control using precast concrete 1 

 better ring-build precision with alignment connectors 2 

 backfill grouting for continuous ground to tunnel support 3 

 segment joints provide flexibility and accommodate deformation during earthquakes 4 

 high performance gasket to maintain water tightness during and after seismic movement 5 

Reviewing the last 20 years of PCTL seismic performance histories, it can be concluded that little or 6 
no damage to PCTL was observed for major earthquakes around the world. Case studies of the 7 
response of PCTL to large seismic events have shown that PCTL should not experience significant 8 
damage for ground acceleration less than 0.5g (Dean et al. 2006). The design PGA for a 975-year 9 
return period is 0.49g (California Department of Water Resources 2010i:Table 4-4). Based on this 10 
preliminary data, the Delta tunnels can be designed to withstand the anticipated seismic loads. 11 

In accordance with the DWR’s environmental commitments (see Appendix 3B, Environmental 12 
Commitments), design-level geotechnical studies would be conducted by a licensed civil engineer 13 
who practices in geotechnical engineering. The studies would assess site-specific conditions at and 14 
near all the project facility locations and provide the basis for designing the conveyance features to 15 
withstand the peak ground acceleration caused by fault movement in the region. The California-16 
registered civil engineer or California-certified engineering geologist’s recommended measures to 17 
address this hazard would conform to applicable design codes, guidelines, and standards. As 18 
described in Section 9.3.1, Methods for Analysis, and in Appendix 3B, Environmental Commitments, 19 
such design codes, guidelines, and standards include the California Building Code and resource 20 
agency and professional engineering specifications, such as the Division of Safety of Dams Guidelines 21 
for Use of the Consequence Hazard Matrix and Selection of Ground Motion Parameters, DWR‘s Division 22 
of Flood Management FloodSAFE Urban Levee Design Criteria, and USACE‘s Engineering and Design—23 
Earthquake Design and Evaluation for Civil Works Projects. Conformance with these codes and 24 
standards are an environmental commitment by DWR to ensure that ground shaking risks are 25 
minimized as the water conveyance features are operated. 26 

DWR would ensure that the geotechnical design recommendations are included in the design of 27 
project facilities and construction specifications to minimize the potential effects from seismic 28 
events and the presence of adverse soil conditions. DWR would also ensure that the design 29 
specifications are properly executed during construction. See Appendix 3B, Environmental 30 
Commitments. 31 

In particular, conformance with the following codes and standards would reduce the potential risk 32 
for increased likelihood of loss of property or personal injury from structural failure resulting from 33 
strong seismic shaking of water conveyance features during operations: 34 

 DWR Division of Engineering State Water Project – Seismic Loading Criteria Report, Sept 2012. 35 

 USACE Engineering and Design – Time-History Dynamic Analysis of Concrete Hydraulic Structure, 36 
EM 1110-2-6051, 2003. 37 

 USACE Engineering and Design – Response Spectra and Seismic Analysis for Concrete Hydraulic 38 
Structures, EM 1110-2-6050, 1999. 39 

 American Society of Civil Engineers Minimum Design Loads for Buildings and Other Structures, 40 
ASCE-7-05, 2005. 41 
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 California Code of Regulations, Title 8, Section 3203, California Code of Regulations. 1 

Generally, the applicable codes require that facilities be built so that they incur minimal damage in 2 
the event of a foreseeable seismic event and that they remain functional following such an event and 3 
that the facility is able to perform without catastrophic failure in the event of a maximum design 4 
earthquake (the greatest earthquake reasonably expected to be generated by a specific source on 5 
the basis of seismological and geological evidence). 6 

The worker safety codes and standards specify protective measures that must be taken at 7 
construction sites to minimize the risk of injury or death from structural or earth failure (e.g., 8 
utilizing personal protective equipment). The relevant codes and standards represent performance 9 
standards that must be met by contractors and these measures are subject to monitoring by state 10 
and local agencies. Cal-OSHA requirements for an IIPP and the terms of the IIPP to protect worker 11 
safety are the principal measures that would be enforced at project sites during operations. 12 

Conformance to these and other applicable design specifications and standards would ensure that 13 
operation of Alternative 4 would not create an increased likelihood of loss of property, personal 14 
injury or death of individuals from structural shaking of surface and subsurface facilities along the 15 
Alternative 4 conveyance alignment in the event of strong seismic shaking. Therefore, there would 16 
be no adverse effect. 17 

CEQA Conclusion: Seismically induced strong ground shaking could damage pipelines, tunnels, 18 
intake facilities, pumping plant, and other facilities. The damage could disrupt the water supply 19 
through the conveyance system. In an extreme event, an uncontrolled release of water from the 20 
damaged conveyance system could cause flooding and inundation of structures. (Please refer to 21 
Chapter 6, Surface Water, for a detailed discussion of potential flood impacts.) However, through the 22 
final design process, which would be supported by geotechnical investigations required by DWR’s 23 
environmental commitments (see Appendix 3B, Environmental Commitments), measures to address 24 
this hazard would be required to conform to applicable design codes, guidelines, and standards. As 25 
described in Section 9.3.1, Methods for Analysis, and in Appendix 3B, Environmental Commitments, 26 
such design codes, guidelines, and standards include the California Building Code and resource 27 
agency and professional engineering specifications, such as the Division of Safety of Dams Guidelines 28 
for Use of the Consequence Hazard Matrix and Selection of Ground Motion Parameters, DWR‘s Division 29 
of Flood Management FloodSAFE Urban Levee Design Criteria, and USACE‘s Engineering and Design—30 
Earthquake Design and Evaluation for Civil Works Projects. Conformance with these codes and 31 
standards is an environmental commitment by DWR to ensure that ground shaking risks are 32 
minimized as the water conveyance features are operated. The hazard would be controlled to a safe 33 
level and there would be no increased likelihood of loss of property, personal injury or death due to 34 
operation of Alternative 4. The impact would be less than significant. No mitigation is required. 35 

Impact GEO-8: Loss of Property, Personal Injury, or Death from Structural Failure Resulting 36 
from Seismic-Related Ground Failure (Including Liquefaction) during Operation of Water 37 
Conveyance Features 38 

Earthquake-induced ground shaking could cause liquefaction, resulting in soil slumping or lateral 39 
spreading and subsequent damage to or breaching of water conveyance structures and facilities. The 40 
consequences of liquefaction are manifested in terms of compaction or settlement, loss of bearing 41 
capacity, lateral spreading (soil movement), increased lateral soil pressure, and buoyancy within 42 
zones of liquefaction. Failure of tunnels, pipelines, levees, bridges, and other structures and facilities 43 
could result in loss, injury, and disrupt SWP and CVP water supply deliveries. The potential for 44 
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impacts from flooding as a result of levee or dam failure is also discussed in Chapter 6, Surface 1 
Water. 2 

The native soil underlying Alternative 4 facilities consist of various channel deposits and recent silty 3 
and sandy alluvium at shallow depths. The available data along the southern portion of the 4 
conveyance (from approximately Potato Slough to Clifton Court Forebay) show that the recent 5 
alluvium overlies peaty or organic soils, which in turn is underlain by layers of mostly sandy and 6 
silty soil (Real and Knudsen 2009). Soil borings advanced by DWR along the northern portion of the 7 
conveyance (from approximately Potato Slough to Intake 1) show the surface soil as being similar to 8 
the range reported for the southern portion, but locally containing strata of clayey silt and lean clay. 9 
Because the borings were made over water, peat was usually absent from the boring logs (California 10 
Department of Water Resources 2011). 11 

The silty and sandy soil deposits underlying the peaty and organic soil over parts of the Delta are 12 
late-Pleistocene age dune sand, which are liquefiable during major earthquakes. The tops of these 13 
materials are exposed in some areas, but generally lie beneath the peaty soil at depths of about 10–14 
40 feet bgs along the modified pipeline/tunnel alignment (Real and Knudsen 2009). Liquefaction 15 
hazard mapping by Real and Knudsen (2009), which covers only the southwestern part of the Plan 16 
Area, including the part of the alignment from near Isleton to the Palm Tract, indicates that the 17 
lateral ground deformation potential would range from <0.1 to 6.0 feet. Liquefaction-induced 18 
ground settlement during the 1906 San Francisco earthquake was also reported near Alternative 4 19 
facilities at a bridge crossing over Middle River just north of Woodward Island (Youd and Hoose 20 
1978). Local variations in thickness and lateral extent of liquefiable soil may exist, and they may 21 
have important influence on liquefaction-induced ground deformations. 22 

Figure 9-6 shows that the northern part of the Alternative 4 alignment is outside the area (i.e., 23 
outside the mean higher high water floodplain) within which levees were evaluated by DWR 24 
(California Department of Water Resources 2008b) for their vulnerability to seismically-induced 25 
levee failure. The remainder of the alignment, extending south from approximately Courtland, 26 
extends through areas in which the levees generally have a high or medium vulnerability to 27 
seismically-induced failure. 28 

Because the tunnel invert would be at depths of 100–160 feet bgs, the potential effect on these 29 
facilities due to liquefaction is judged to be low. However, certain surface and near-surface facilities, 30 
such as the pumping plant and Clifton Court forebay expansion area, would be constructed in areas 31 
with medium or high vulnerability to failure from seismic shaking, as inferred from the levee seismic 32 
vulnerability map (Figure 9-6). 33 

NEPA Effects: The potential effect could be substantial because seismically induced ground shaking 34 
could cause liquefaction, and damage pipelines, tunnels, intake facilities, pumping plant, and other 35 
facilities. The damage could disrupt the water supply through the conveyance system. In an extreme 36 
event, an uncontrolled release of water from the damaged conveyance system could cause flooding 37 
and inundation of structures. Please refer to Appendix 3E, Potential Seismicity and Climate Change 38 
Risks to SWP/CVP Water Supplies, for a detailed discussion of potential flooding effects. 39 

In the process of preparing final facility designs, site-specific geotechnical and groundwater 40 
investigations would be conducted to identify and characterize the vertical (depth) and horizontal 41 
(spatial) extents of liquefiable soil. Engineering soil parameters that could be used to further assess 42 
the liquefaction potential, such as SPT blow counts, CPT penetration tip pressure/resistance, and 43 
gradation of soil, would also be obtained. SPT blow counts and CPT tip pressure are used to estimate 44 
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soil resistance to cyclic loadings by using empirical relationships that were developed based on 1 
occurrences of liquefaction (or lack of them) during past earthquakes. The resistance then can be 2 
compared to cyclic shear stress induced by the design earthquake. If soil resistance is less than 3 
induced stress, the potential of having liquefaction during the design earthquakes is high. It is also 4 
known that soil with high “fines” (i.e., silt- and clay-sized particles) content are less susceptible to 5 
liquefaction. 6 

During final design, site-specific potential for liquefaction would be investigated by a geotechnical 7 
engineer. In areas determined to have a potential for liquefaction, a California-registered civil 8 
engineer or California-certified engineering geologist would develop design measures and 9 
construction methods to meet design criteria established by building codes and construction 10 
standards to ensure that the design earthquake does not cause damage to or failure of the facility. 11 
Such measures and methods include removing and replacing potentially liquefiable soil, 12 
strengthening foundations (for example, using post-tensioned slab, reinforced mats, and piles) to 13 
resist excessive total and differential settlements, and using in situ ground improvement techniques 14 
(such as deep dynamic compaction, vibro-compaction, vibro-replacement, compaction grouting, and 15 
other similar methods). The results of the site-specific evaluation and California-registered civil 16 
engineer or California-certified engineering geologist’s recommendations would be documented in a 17 
detailed geotechnical report prepared in accordance with state guidelines, in particular Guidelines 18 
for Evaluating and Mitigating Seismic Hazards in California (California Geological Survey 2008). As 19 
described in Section 9.3.1, Methods for Analysis, and in Appendix 3B, Environmental Commitments, 20 
such design codes, guidelines, and standards include USACE‘s Engineering and Design—Stability 21 
Analysis of Concrete Structures and Soil Liquefaction during Earthquakes, by the Earthquake 22 
Engineering Research Institute. Conformance with these design requirements is an environmental 23 
commitment by DWR to ensure that liquefaction risks are minimized as the water conveyance 24 
features are operated. 25 

DWR would ensure that the geotechnical design recommendations are included in the design of 26 
project facilities and construction specifications to minimize the potential effects from liquefaction 27 
and associated hazards. DWR would also ensure that the design specifications are properly executed 28 
during construction. 29 

In particular, conformance with the following codes and standards would reduce the potential risk 30 
for increased likelihood of loss of property or personal injury from structural failure resulting from 31 
strong seismic shaking of water conveyance features during operations: 32 

 DWR Division of Engineering State Water Project – Seismic Loading Criteria Report, Sept 2012. 33 

 USACE Engineering and Design – Time-History Dynamic Analysis of Concrete Hydraulic Structure, 34 
EM 1110-2-6051, 2003 35 

 USACE Engineering and Design – Response Spectra and Seismic Analysis for Concrete Hydraulic 36 
Structures, EM 1110-2-6050, 1999. 37 

 American Society of Civil Engineers Minimum Design Loads for Buildings and Other Structures, 38 
ASCE-7-05, 2005. 39 

 USACE Engineering and Design - Design of Pile Foundations, EM 1110-2-2906, 1991 40 

 California Code of Regulations, Title 8, Section 3203, California Code of Regulations. 41 
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Generally, the applicable codes require that facilities be built so that if soil in the foundation or 1 
surrounding area are subject to liquefaction, the removal or densification of the liquefiable material 2 
should be considered, along with alternative foundation designs. Additionally, any modification to a 3 
federal levee system would require USACE approval under 33 USC 408 (a 408 Permit). 4 

The worker safety codes and standards specify protective measures that must be taken at 5 
construction sites to minimize the risk of injury or death from structural or earth failure (e.g., 6 
utilizing personal protective equipment). The relevant codes and standards represent performance 7 
standards that must be met by contractors and these measures are subject to monitoring by state 8 
and local agencies. Cal-OSHA requirements for an IIPP and the terms of the IIPP to protect worker 9 
safety are the principal measures that would be enforced at project sites during operations. 10 

Conformance to these and other applicable design specifications and standards would ensure that 11 
the hazard of liquefaction and associated ground movements would not create an increased 12 
likelihood of loss of property, personal injury or death of individuals from structural failure 13 
resulting from seismic-related ground failure along the Alternative 4 conveyance alignment during 14 
operation of the water conveyance features. Therefore, the effect would not be adverse. 15 

CEQA Conclusion: Seismically induced ground shaking could cause liquefaction. Liquefaction could 16 
damage pipelines, tunnels, intake facilities, pumping plant, and other facilities, and thereby disrupt 17 
the water supply through the conveyance system. In an extreme event, flooding and inundation of 18 
structures could result from an uncontrolled release of water from the damaged conveyance system. 19 
(Please refer to Chapter 6, Surface Water, for a detailed discussion of potential flood impacts.) 20 
However, through the final design process, measures to address the liquefaction hazard would be 21 
required to conform to applicable design codes, guidelines, and standards. As described in Section 22 
9.3.1, Methods for Analysis, and in Appendix 3B, Environmental Commitments, such design codes, 23 
guidelines, and standards include USACE‘s Engineering and Design—Stability Analysis of Concrete 24 
Structures and Soil Liquefaction during Earthquakes, by the Earthquake Engineering Research 25 
Institute. Conformance with these design standards is an environmental commitment by DWR to 26 
ensure that liquefaction risks are minimized as the water conveyance features are operated. The 27 
hazard would be controlled to a safe level and there would be no increased likelihood of loss of 28 
property, personal injury or death due to operation of Alternative 4. The impact would be less than 29 
significant. No mitigation is required. 30 

Impact GEO-9: Loss of Property, Personal Injury, or Death from Landslides and Other Slope 31 
Instability during Operation of Water Conveyance Features 32 

Alternative 4 would involve excavation that creates new cut-and-fill slopes and construction of new 33 
embankments and levees. As a result of ground shaking and high soil-water content during heavy 34 
rainfall, existing and new slopes that are not properly engineered and natural stream banks could 35 
fail and cause damage to facilities. Levees can fail for several reasons: 1) high velocities of water 36 
flow can result in high rates of erosion and erode and overtop a levee; 2) the higher velocities of 37 
water flow can also lead to higher rates of erosion along the inner parts of levees and lead to 38 
undercutting and clumping of the levee into the river. Heavy rainfall or seepage into the levee from 39 
the river can increase fluid pressure in the levee and lead to slumping on the outer parts of the levee. 40 
If the slumps grow to the top of the levee, large sections of the levee may slump onto the floodplain 41 
and lower the elevation of the top of the levee, leading to overtopping; 3) increasing levels of water 42 
in the river will cause the water table in the levee to rise which will increase fluid pressure and may 43 



 Geology and Seismicity 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

9-25 
2015 

ICF 00139.14 

 

result in seepage and eventually lead to internal erosion called piping. Piping will erode the material 1 
under the levee, undermining it and causing its collapse and failure. 2 

With the exception of levee slopes and natural stream banks, the topography along the Alternative 4 3 
conveyance alignment is nearly level to very gently sloping. The areas that may be susceptible to 4 
slope failure are along existing levee slopes, and at intakes, pumping plant, forebay, and certain 5 
access road locations. Outside these areas, the land is nearly level and consequently has a negligible 6 
potential for slope failure. Based on review of topographic maps and a landslide map of Alameda 7 
County (Roberts et al. 1999), the conveyance facilities would not be constructed on, nor would it be 8 
adjacent to, slopes that are subject to mudflows/debris flows from natural slopes. 9 

NEPA Effects: The potential effect could be substantial because levee slopes and stream banks may 10 
fail, either from high pore-water pressure caused by high rainfall and weak soil, or from seismic 11 
shaking. Structures built on these slopes could be damaged or fail entirely as a result of slope 12 
instability. As discussed in Impact SW-2 in Chapter 6, Surface Water, operation of the water 13 
conveyance features under Alternative 4 would not result in an increase in potential risk for flood 14 
management compared to existing conditions. Peak monthly flows under Alternative 4 in the 15 
locations considered were similar to or less than those that would occur under existing conditions. 16 
Since flows would not be substantially greater, the potential for increased rates of erosion or 17 
seepage are low. For additional discussion on the possible exposure of people or structures to 18 
impacts from flooding due to levee failure, please refer to Impact SW-6 in Chapter 6, Surface Water. 19 

During project design, a geotechnical engineer would develop slope stability design criteria (such as 20 
minimum slope safety factors and allowable slope deformation and settlement) for the various 21 
anticipated loading conditions. The design criteria would be documented in a detailed geotechnical 22 
report prepared in accordance with state guidelines, in particular Guidelines for Evaluating and 23 
Mitigating Seismic Hazards in California (California Geological Survey 2008). As discussed in Chapter 24 
3, Description of the Alternatives, the foundation soil beneath slopes, embankments, or levees could 25 
be improved to increase its strength and to reduce settlement and deformation. Foundation soil 26 
improvement could involve excavation and replacement with engineered fill; preloading; ground 27 
modifications using jet-grouting, compaction grouting, chemical grouting, shallow soil mixing, deep 28 
soil mixing, vibro-compaction, or vibro-replacement; or other methods. Engineered fill also would 29 
be used to construct new slopes, embankments, and levees. Surface and internal drainage systems 30 
would be installed as necessary to reduce erosion and piping (internal erosion) potential. 31 

Site-specific geotechnical and hydrological information would be used, and the design would 32 
conform with the current standards and construction practices, as described in Section 9.3.1, 33 
Methods for Analysis, such as USACE‘s Design and Construction of Levees and USACE’s EM 1110-2-34 
1902, Slope Stability. The design requirements would be presented in a detailed geotechnical report. 35 
Conformance with these design requirements is an environmental commitment by DWR to ensure 36 
that slope stability hazards would be avoided as the water conveyance features are operated. DWR 37 
would ensure that the geotechnical design recommendations are included in the design of cut and 38 
fill slopes, embankments, and levees to minimize the potential effects from slope failure. DWR would 39 
also ensure that the design specifications are properly executed during construction. 40 

In particular, conformance with the following codes and standards would reduce the potential risk 41 
for increased likelihood of loss of property or personal injury from structural failure resulting from 42 
seismic shaking or from high-pore water pressure: 43 

 DWR Division of Engineering State Water Project – Seismic Loading Criteria Report, Sept 2012. 44 
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 DWR Division of Flood Management FloodSAFE Urban Levee Design Criteria, May 2012. 1 

 USACE Slope Stability, EM 1110-2-1902, 2003. 2 

 California Code of Regulations, Title 8, Section 3203, California Code of Regulations. 3 

Generally, the applicable codes require that facilities be built to certain factors of safety in order to 4 
ensure that facilities perform as designed for the life of the structure despite various soil 5 
parameters. 6 

The worker safety codes and standards specify protective measures that must be taken at 7 
construction sites to minimize the risk of injury or death from structural or earth failure (e.g., 8 
utilizing personal protective equipment). The relevant codes and standards represent performance 9 
standards that must be met by contractors and these measures are subject to monitoring by state 10 
and local agencies. Cal-OSHA requirements for an IIPP and the terms of the IIPP to protect worker 11 
safety are the principal measures that would be enforced at project sites during operations. 12 

Conformance to the above and other applicable design specifications and standards would ensure 13 
that the hazard of slope instability would not create an increased likelihood of loss of property, 14 
personal injury of individuals along the Alternative 4 conveyance alignment during operation of the 15 
water conveyance features. Therefore, the effect would not be adverse. 16 

CEQA Conclusion: Unstable levee slopes and natural stream banks may fail, either from high pore-17 
water pressure caused by high rainfall and weak soil, or from seismic shaking. Structures 18 
constructed on these slopes could be damaged or fail entirely as a result of slope instability.  19 

However, during the final project design process, as required by DWR’s environmental 20 
commitments (see Appendix 3B, Environmental Commitments), a geotechnical engineer would 21 
develop slope stability design criteria (such as minimum slope safety factors and allowable slope 22 
deformation and settlement) for the various anticipated loading conditions during facility 23 
operations. The design criteria would be documented in a detailed geotechnical report prepared in 24 
accordance with state guidelines, in particular Guidelines for Evaluating and Mitigating Seismic 25 
Hazards in California (California Geological Survey 2008).  26 

DWR would also ensure that measures to address this hazard would be required to conform to 27 
applicable design codes, guidelines, and standards. As described in Section 9.3.1, Methods for 28 
Analysis, and in Appendix 3B, Environmental Commitments, such design codes, guidelines, and 29 
standards include the California Building Code and resource agency and professional engineering 30 
specifications, such as USACE‘s Engineering and Design—Earthquake Design and Evaluation for Civil 31 
Works Projects. Conformance with these codes and standards is an environmental commitment by 32 
DWR to ensure cut and fill slopes and embankments will be stable as the water conveyance features 33 
are operated and there would be no increased likelihood of loss of property, personal injury or 34 
death due to operation of Alternative 4. The impact would be less than significant. No mitigation is 35 
required. 36 

Impact GEO-10: Loss of Property, Personal Injury, or Death from Seiche or Tsunami during 37 
Operation of Water Conveyance Features 38 

Based on recorded tsunami wave heights at the Golden Gate (Contra Costa Transportation Agency 39 
2009) and in the interior of the San Francisco Bay and on tsunami inundation maps prepared by the 40 
California Department of Conservation (2009), the height of a tsunami wave reaching the Suisun 41 
Marsh and the Delta would be small because of the distance from the ocean and attenuating effect of 42 
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the San Francisco Bay. Therefore, the potential hazard of loss of property or personal injury as a 1 
result of a tsunami on the water conveyance facilities is low. 2 

Similarly, with the exception of the expanded Clifton Court Forebay, the potential for a substantial 3 
seiche to take place in the Plan Area is considered low because seismic and water body geometry 4 
conditions for a seiche to occur near conveyance facilities are not favorable. Fugro Consultants, Inc. 5 
(2011) identified the potential for a seiche of an unspecified wave height to occur in the Clifton 6 
Court Forebay, caused by strong ground motions along the underlying West Tracy fault, assuming 7 
that this fault is potentially active. Since the fault also exists in the immediate vicinity of the 8 
expanded Clifton Court Forebay, a seiche could also occur in the expanded Clifton Court Forebay. 9 

NEPA Effects: The effect of a tsunami generated in the Pacific Ocean would not be adverse because 10 
the distance from the ocean and attenuating effect of the San Francisco Bay would likely allow only a 11 
low (i.e., less than 2 feet) tsunami wave height to reach the Delta (Contra Costa Transportation 12 
Agency 2009). 13 

In most parts of the Plan Area, the effects of a seiche would not be adverse because the seismic 14 
hazard and the geometry of the water bodies (i.e., wide and shallow) near conveyance facilities are 15 
not favorable for a seiche to occur. However, assuming that the West Tracy fault is potentially active, 16 
a potential exists for a seiche to occur in the expanded Clifton Court Forebay. The effect could be 17 
adverse because the waves generated by a seiche could overtop the expanded Clifton Court Forebay 18 
embankments, causing erosion of the embankments and subsequent flooding in the vicinity. 19 

However, design-level geotechnical studies would be conducted by a licensed civil engineer who 20 
practices in geotechnical engineering. The studies would determine the peak ground acceleration 21 
caused by movement of the West Tracy fault and the maximum probable seiche wave that could be 22 
generated by the ground shaking. The California-registered civil engineer or California-certified 23 
engineering geologist’s recommended measures to address this hazard, as well as the hazard of a 24 
seiche overtopping the expanded Clifton Court Forebay embankment, would conform to applicable 25 
design codes, guidelines, and standards. As described in Section 9.3.1, Methods for Analysis, and in 26 
Appendix 3B, Environmental Commitments, such design codes, guidelines, and standards include the 27 
Division of Safety of Dams Guidelines for Use of the Consequence Hazard Matrix and Selection of 28 
Ground Motion Parameters, DWR‘s Division of Flood Management FloodSAFE Urban Levee Design 29 
Criteria, and USACE‘s Engineering and Design—Earthquake Design and Evaluation for Civil Works 30 
Projects. Conformance with these codes and standards is an environmental commitment by DWR to 31 
ensure that the adverse effects of a seiche are controlled to an acceptable level while the forebay 32 
facility is operated. 33 

DWR would ensure that the geotechnical design recommendations are included in the design of 34 
project facilities and construction specifications to minimize the potential effects from seismic 35 
events and consequent seiche waves. DWR would also ensure that the design specifications are 36 
properly executed during construction. 37 

In particular, conformance with the following codes and standards would reduce the potential risk 38 
for increased likelihood of loss of property or personal injury tsunami or seiche: 39 

 U.S. Department of the Interior and USGS Climate Change and Water Resources Management: A 40 
Federal Perspective, Circular 1331. 41 

 State of California Sea‐Level Rise Task Force of the CO‐CAT, Sea‐Level Rise Interim Guidance 42 
Document, 2010 43 
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 California Code of Regulations, Title 8, Section 3203, California Code of Regulations. 1 

Generally, the applicable codes provide guidance on estimating the effects of climate change and sea 2 
level rise and associated effects when designing a project and ensuring that a project is able to 3 
respond to these effects. 4 

The worker safety codes and standards specify protective measures that must be taken at 5 
construction sites to minimize the risk of injury or death from structural or earth failure (e.g., 6 
utilizing personal protective equipment). The relevant codes and standards represent performance 7 
standards that must be met by contractors and these measures are subject to monitoring by state 8 
and local agencies. Cal-OSHA requirements for an IIPP and the terms of the IIPP to protect worker 9 
safety are the principal measures that would be enforced at project sites during operations. 10 

Conformance to these and other applicable design specifications and standards would ensure that 11 
the embankment for the expanded portion of the Clifton Court Forebay would be designed and 12 
constructed to contain and withstand the anticipated maximum seiche wave height and would not 13 
create an increased likelihood of loss of property, personal injury or death of individuals along the 14 
Alternative 4 conveyance alignment during operation of the water conveyance features. Therefore, 15 
the effect would not be adverse. 16 

CEQA Conclusion: Based on recorded tsunami wave heights at the Golden Gate (Contra Costa 17 
Transportation Agency 2009) and in the interior of the San Francisco Bay and on tsunami 18 
inundation maps prepared by the California Department of Conservation (2009), the height of a 19 
tsunami wave reaching the Suisun Marsh and the Delta would be small because of the distance from 20 
the ocean and attenuating effect of the San Francisco Bay. Similarly, the potential for a significant 21 
seiche to occur in most parts of the Plan Area is considered low because the seismic hazard and the 22 
geometry of the water bodies (i.e., wide and shallow) near conveyance facilities are not favorable for 23 
a seiche to occur. However, assuming the West Tracy fault is potentially active, a potential exists for 24 
a seiche to occur in the expanded Clifton Court Forebay (Fugro Consultants 2011). 25 

However, design-level geotechnical studies would be conducted by a licensed civil engineer who 26 
practices in geotechnical engineering. The studies would determine the peak ground acceleration 27 
caused by movement of the West Tracy fault and the maximum probable seiche wave that could be 28 
generated by the ground shaking. The California-registered civil engineer or California-certified 29 
engineering geologist’s recommended measures to address this hazard, as well as the hazard of a 30 
seiche overtopping the expanded Clifton Court Forebay embankment, would conform to applicable 31 
design codes, guidelines, and standards. As described in Section 9.3.1, Methods for Analysis, and in 32 
Appendix 3B, Environmental Commitments, such design codes, guidelines, and standards include the 33 
Division of Safety of Dams Guidelines for Use of the Consequence Hazard Matrix and Selection of 34 
Ground Motion Parameters, DWR‘s Division of Flood Management FloodSAFE Urban Levee Design 35 
Criteria, and USACE‘s Engineering and Design—Earthquake Design and Evaluation for Civil Works 36 
Projects. Conformance with these codes and standards is an environmental commitment by DWR to 37 
ensure that the adverse effects of a seiche are controlled to an acceptable level while the forebay 38 
facility is operated. DWR would ensure that the geotechnical design recommendations are included 39 
in the design of project facilities and construction specifications to minimize the potential effects 40 
from seismic events and consequent seiche waves. DWR would also ensure that the design 41 
specifications are properly executed during construction. 42 

The effect would not be adverse because the expanded Clifton Court Forebay embankment would be 43 
designed and constructed according to applicable design codes, guidelines, and standards to contain 44 
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and withstand the anticipated maximum seiche wave height, as required by DWR’s environmental 1 
commitments (see Appendix 3B, Environmental Commitments). There would be no increased 2 
likelihood of loss of property, personal injury or death due to operation of Alternative 4 from seiche 3 
or tsunami. The impact would be less than significant. No additional mitigation is required. 4 

Impact GEO-11: Ground Failure Caused by Increased Groundwater Surface Elevations from 5 
Unlined Canal Seepage as a Result of Operating the Water Conveyance Facilities 6 

NEPA Effects: Alternative 4 would not involve construction of unlined canals; therefore, there would 7 
be no increase in groundwater surface elevations and consequently no effect caused by canal 8 
seepage. There would be no adverse effect. 9 

CEQA Conclusion: Alternative 4 would not involve construction of unlined canals; therefore, there 10 
would be no increase in groundwater surface elevations and consequently no impact caused by 11 
canal seepage. The impact would be less than significant. No mitigation is required. 12 

Impact GEO-12: Loss of Property, Personal Injury, or Death Resulting from Structural Failure 13 
Caused by Rupture of a Known Earthquake Fault at Restoration Opportunity Areas 14 

According to the available AP Earthquake Fault Zone Maps, only the Suisun Marsh ROA could be 15 
affected by rupture of an earthquake fault. The active Green Valley fault crosses the southwestern 16 
corner of the ROA. The active Cordelia fault extends approximately 1 mile into the northwestern 17 
corner of the ROA. Rupture of these faults could damage levees and berms constructed as part of the 18 
restoration, which could result in failure of the levees and flooding of otherwise protected areas. 19 

Within the Delta, active or potentially active blind thrust faults were identified in the seismic study 20 
(California Department of Water Resources 2007a). The extreme southeastern corner of the Suisun 21 
Marsh is underlain by the Montezuma blind thrust zone. Parts of the Cache Slough and Yolo Bypass 22 
ROAs are underlain by part of the North Midland blind thrust zone. The Cosumnes/Mokelumne 23 
River and East Delta ROAs are underlain by the Thornton Arch zone. Although these blind thrusts 24 
are not expected to rupture to the ground surface during earthquake events, they may produce 25 
ground or near-ground shear zones, bulging, or both. In the seismic study (California Department of 26 
Water Resources 2007a), the Thornton Arch blind thrust was assigned a 20% probability of being 27 
active. The depth to the Thornton Arch blind fault is unknown. Based on limited geologic and 28 
seismic survey information, it appears that the potential of having any shear zones, bulging, or both 29 
at the sites of the habitat levees is low because the depth to the blind thrust faults is generally deep. 30 

NEPA Effects: The effect of implementing the conservation measures in the ROAs could be 31 
substantial because rupture of the Cordelia and Green Valley faults could occur at the Suisun Marsh 32 
ROA and cause damage or failure of ROA facilities, including levees and berms. Damage to these 33 
features could result in their failure, causing flooding of otherwise protected areas. 34 

Because there is limited information regarding the depths of the blind faults mentioned above, 35 
seismic surveys would be performed in the vicinity of the faults as part of final design. These surveys 36 
would be used to verify fault depths where levees and other features would be constructed. 37 
Collection of this depth information would be part of broader, design-level geotechnical studies 38 
conducted by a geotechnical engineer licensed in the state of California to support all aspects of site-39 
specific project design. The studies would assess site-specific conditions at and near all the project 40 
facility locations, including the nature and engineering properties of all soils and underlying geologic 41 
strata, and groundwater conditions. The geotechnical engineers’ information would be used to 42 
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develop final engineering solutions to any hazardous condition, consistent with the code and 1 
standards requirements of federal, state and local oversight agencies. As described in Section 9.3.1, 2 
Methods for Analysis, and in Appendix 3B, Environmental Commitments, such design codes, 3 
guidelines, and standards include the California Building Code and resource agency and professional 4 
engineering specifications, such as the Division of Safety of Dams Guidelines for Use of the 5 
Consequence Hazard Matrix and Selection of Ground Motion Parameters, DWR‘s Division of Flood 6 
Management FloodSAFE Urban Levee Design Criteria, and USACE‘s Engineering and Design—7 
Earthquake Design and Evaluation for Civil Works Projects. Conformance with these design standards 8 
is an environmental commitment by the BDCP proponents to ensure that risks from a fault rupture 9 
are minimized as levees for habitat restoration areas are constructed and maintained. The hazard 10 
would be controlled to a safe level by following the proper design standards. 11 

The BDCP proponents would ensure that the geotechnical design recommendations are included in 12 
the design of project facilities and construction specifications to minimize the potential effects from 13 
seismic events and the presence of adverse soil conditions. The BDCP proponents would also ensure 14 
that the design specifications are properly executed during implementation. 15 

In particular, conformance with the following codes and standards would reduce the potential risk 16 
for increased likelihood of loss of property or personal injury from structural failure resulting from 17 
surface rupture resulting from a seismic event during operation: 18 

 DWR Division of Engineering State Water Project – Seismic Loading Criteria Report, Sept 2012. 19 

 DWR DSOD Guidelines for Use of the Consequence-Hazard Matrix and Selection of Ground 20 
Motion Parameters, 2002. 21 

 USACE Engineering and Design, Earthquake Design and Evaluation for Civil Works Projects, 22 
ER 1110-2-1806, 1995. 23 

 USACE Design and Construction of Levees, EM 1110-2-1913, 2000. 24 

 USACE (Corps, CESPK-ED-G), Geotechnical Levee Practice, SOP EDG-03, 2004. 25 

 DWR Division of Flood Management FloodSAFE Urban Levee Design Criteria, May 2012. 26 

 California Code of Regulations, Title 8, Sections 1509 and 3203, California Code of Regulations. 27 

Generally, the applicable codes require that facilities be built so that they incur minimal damage in 28 
the event of a foreseeable seismic event and that they remain functional following such an event and 29 
that the facility is able to perform without catastrophic failure in the event of a maximum design 30 
earthquake (the greatest earthquake reasonably expected to be generated by a specific source on 31 
the basis of seismological and geological evidence). 32 

The worker safety codes and standards specify protective measures that must be taken at 33 
construction sites to minimize the risk of injury or death from structural or earth failure (e.g., 34 
utilizing personal protective equipment, practicing crane and scaffold safety measures). The 35 
relevant codes and standards represent performance standards that must be met by contractors and 36 
these measures are subject to monitoring by state and local agencies. Cal-OSHA requirements for an 37 
IIPP and the terms of the IIPP to protect worker safety are the principal measures that would be 38 
enforced at construction sites. 39 

Conformance to these and other applicable design specifications and standards would ensure that 40 
the hazard of ground movement in the vicinity of the blind thrusts underlying the ROAs would not 41 
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jeopardize the integrity of the levees and other features constructed in the ROAs and would not 1 
create an increased likelihood of loss of property, personal injury or death of individuals in the 2 
ROAs. This effect would not be adverse. 3 

CEQA Conclusion: Rupture of the Cordelia and Green Valley faults could occur at the Suisun Marsh 4 
ROA and damage ROA facilities, such as levees and berms. Damage to these features could result in 5 
their failure, causing flooding of otherwise protected areas. 6 

However, through the final design process for conservation measures in the ROAs and because there 7 
is limited information regarding the depths of the blind faults mentioned above, seismic surveys 8 
would be performed in the vicinity of the faults as part of final designs. These surveys would be used 9 
to verify fault depths where levees and other features would be constructed. Collection of this depth 10 
information would be part of broader, design-level geotechnical studies conducted by a geotechnical 11 
engineer licensed in the state of California to support all aspects of site-specific project design. The 12 
studies would assess site-specific conditions at and near all the project facility locations, including 13 
the nature and engineering properties of all soils and underlying geologic strata, and groundwater 14 
conditions. The geotechnical engineer’s information would be used to develop final engineering 15 
solutions and project designs to any hazardous condition, consistent with DWR’s environmental 16 
commitments (see Appendix 3B, Environmental Commitments). 17 

Additionally, measures to address the fault rupture hazard would be required to conform to 18 
applicable design codes, guidelines, and standards. As described in Section 9.3.1, Methods for 19 
Analysis, and in Appendix 3B, Environmental Commitments, such design codes, guidelines, and 20 
standards include the Division of Safety of Dams Guidelines for Use of the Consequence Hazard Matrix 21 
and Selection of Ground Motion Parameters, DWR‘s Division of Flood Management FloodSAFE Urban 22 
Levee Design Criteria, and USACE‘s Engineering and Design—Earthquake Design and Evaluation for 23 
Civil Works Projects. Conformance with these design codes, guidelines, and standards is an 24 
environmental commitment by the BDCP proponents to ensure that fault rupture risks are 25 
minimized as the conservation measures are implemented. The hazard would be controlled to a safe 26 
level and there would be no increased likelihood of loss of property, personal injury or death in the 27 
ROAs. The impact would be less than significant. No mitigation is required. 28 

Impact GEO-13: Loss of Property, Personal Injury, or Death from Structural Failure Resulting 29 
from Strong Seismic Shaking at Restoration Opportunity Areas 30 

Earthquake events may occur on the local and regional seismic sources at or near the ROAs. Because 31 
of its proximity to these faults, the Suisun Marsh ROA would be especially subject to ground shaking 32 
caused by the Concord-Green Valley fault. The Cache Slough ROA would be subject to shaking from 33 
the Northern Midland fault zone, which underlies the ROA. Although more distant from these 34 
sources, the other ROAs would be subject to shaking from the San Andreas, Hayward–Rodgers 35 
Creek, Calaveras, Concord–Green Valley, San Gregorio, Greenville, and Mt. Diablo Thrust faults and 36 
the more proximate blind thrusts in the Delta. 37 

Among all the ROAs, the Suisun Marsh ROA would be most subject to ground shaking because of its 38 
proximity to active faults. The Suisun Marsh ROA is subject to a PGA of approximately 0.31–0.35 g 39 
for 200-year return interval, while the PGA for the other ROAs ranges from approximately 0.11–0.26 40 
g. The ground shaking could damage levees and other structures, and in an extreme event cause 41 
levees to fail such that protected areas flood. 42 
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NEPA Effects: All temporary facilities would be designed and built to meet the safety and 1 
collapse-prevention requirements for the above-anticipated seismic loads. Therefore, this effect is 2 
considered not adverse. No additional mitigation measures are required. All facilities would be 3 
designed and constructed in accordance with the requirements of the design measures described in 4 
Chapter 3, Description of the Alternatives. Site-specific geotechnical information would be used to 5 
further assess the effects of local soil on the OBE and MDE ground shaking and to develop design 6 
criteria that minimize the potential of damage. Design-level geotechnical studies would be prepared 7 
by a geotechnical engineer licensed in the state of California during project design. The studies 8 
would assess site-specific conditions at and near all the project facility locations and provide the 9 
basis for designing the levees and other features to withstand the peak ground acceleration caused 10 
by fault movement in the region. The geotechnical engineer’s recommended measures to address 11 
this hazard would conform to applicable design codes, guidelines, and standards. Potential design 12 
strategies or conditions could include avoidance (deliberately positioning structures and lifelines to 13 
avoid crossing identified shear rupture zones), geotechnical engineering (using the inherent 14 
capability of unconsolidated geomaterials to “locally absorb” and distribute distinct bedrock fault 15 
movements) and structural engineering (engineering the facility to undergo some limited amount of 16 
ground deformation without collapse or significant damage). 17 

As described in Section 9.3.1, Methods for Analysis, and in Appendix 3B, Environmental Commitments, 18 
such design codes, guidelines, and standards include the California Building Code and resource 19 
agency and professional engineering specifications, such as the Division of Safety of Dams Guidelines 20 
for Use of the Consequence Hazard Matrix and Selection of Ground Motion Parameters, DWR‘s Division 21 
of Flood Management FloodSAFE Urban Levee Design Criteria, and USACE‘s Engineering and Design—22 
Earthquake Design and Evaluation for Civil Works Projects. Conformance with these design standards 23 
is an environmental commitment by the BDCP proponents to ensure that strong seismic shaking 24 
risks are minimized as the conservation measures are implemented. 25 

The BDCP proponents would ensure that the geotechnical design recommendations are included in 26 
the design of project features and construction specifications to minimize the potential effects from 27 
seismic events and the presence of adverse soil conditions. The BDCP proponents would also ensure 28 
that the design specifications are properly executed during implementation. 29 

In particular, conformance with the following codes and standards would reduce the potential risk 30 
for increased likelihood of loss of property or personal injury from structural failure resulting from 31 
surface rupture resulting from a seismic event during operation: 32 

 DWR Division of Engineering State Water Project – Seismic Loading Criteria Report, Sept 2012. 33 

 DWR DSOD Guidelines for Use of the Consequence-Hazard Matrix and Selection of Ground 34 
Motion Parameters, 2002. 35 

 USACE Engineering and Design, Earthquake Design and Evaluation for Civil Works Projects, 36 
ER 1110-2-1806, 1995. 37 

 USACE Design and Construction of Levees, EM 1110-2-1913, 2000. 38 

 USACE (Corps, CESPK-ED-G), Geotechnical Levee Practice, SOP EDG-03, 2004. 39 

 DWR Division of Flood Management FloodSAFE Urban Levee Design Criteria, May 2012. 40 

 California Code of Regulations, Title 8, Sections 1509 and 3203, California Code of Regulations. 41 
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Generally, the applicable codes require that facilities be built so that they incur minimal damage in 1 
the event of a foreseeable seismic event and that they remain functional following such an event and 2 
that the facility is able to perform without catastrophic failure in the event of a maximum design 3 
earthquake (the greatest earthquake reasonably expected to be generated by a specific source on 4 
the basis of seismological and geological evidence). 5 

The worker safety codes and standards specify protective measures that must be taken at 6 
construction sites to minimize the risk of injury or death from structural or earth failure (e.g., 7 
utilizing personal protective equipment, practicing crane and scaffold safety measures). The 8 
relevant codes and standards represent performance standards that must be met by contractors and 9 
these measures are subject to monitoring by state and local agencies. Cal-OSHA requirements for an 10 
IIPP and the terms of the IIPP to protect worker safety are the principal measures that would be 11 
enforced at construction sites. 12 

Conformance to these and other applicable design specifications and standards would ensure that 13 
the hazard of seismic shaking would not jeopardize the integrity of levees and other features at the 14 
ROAs and would not create an increased likelihood of loss of property, personal injury or death of 15 
individuals in the ROAs. This effect would not be adverse. 16 

CEQA Conclusion: Ground shaking could damage levees, berms, and other structures, Among all the 17 
ROAs, the Suisun Marsh ROA would be the most subject to ground shaking because of its proximity 18 
to active faults. The Suisun Marsh ROA is subject to a PGA of approximately 0.31 to 0.35 g for 200-19 
year return interval, while the PGA for the other ROAs ranges from approximately 0.11 to 0.26 g. 20 
Damage to these features could result in their failure, causing flooding of otherwise protected areas. 21 
However, as described in Section 9.3.1, Methods for Analysis, and in Appendix 3B, Environmental 22 
Commitments, design codes, guidelines, and standards, including the California Building Code and 23 
resource agency and professional engineering specifications, such as DWR‘s Division of Flood 24 
Management FloodSAFE Urban Levee Design Criteria and USACE‘s Engineering and Design—25 
Earthquake Design and Evaluation for Civil Works Projects would be used for final design of 26 
conservation features. Conformance with these design standards is an environmental commitment 27 
by the BDCP proponents to ensure that strong seismic shaking risks are minimized as the 28 
conservation measures are operated and there would be no increased likelihood of loss of property, 29 
personal injury or death in the ROAs. The impact would be less than significant. No mitigation is 30 
required. 31 

Impact GEO-14: Loss of Property, Personal Injury, or Death from Structural Failure Resulting 32 
from Seismic-Related Ground Failure (Including Liquefaction) Beneath Restoration 33 
Opportunity Areas 34 

New structural features are proposed at the ROAs, such as levees as part of CM4, setback levees as 35 
part of CM5 and CM6, and experimental ramps and fish ladders at the Fremont Weir as part of CM2. 36 
Earthquake-induced ground shaking could cause liquefaction, resulting in damage to or failure of 37 
these levees and other features constructed at the restoration areas. The consequences of 38 
liquefaction are manifested in terms of compaction or settlement, loss of bearing capacity, lateral 39 
spreading (horizontal soil movement), and increased lateral soil pressure. Failure of levees and 40 
other structures could result in flooding of otherwise protected areas in Suisun Marsh and behind 41 
new setback levees along the Sacramento and San Joaquin Rivers and in the South Delta ROA. 42 

The ROAs vary with respect to their liquefaction hazard (Figure 9-6). All of the levees in the Suisun 43 
Marsh ROA have a medium vulnerability to failure from seismic shaking and resultant liquefaction. 44 
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The liquefaction vulnerability among the other ROAs in which seismically-induced levee failure 1 
vulnerability has been assessed (Figure 9-6) (i.e., in parts or all the Cache Slough Complex and South 2 
Delta ROAs) is medium or high. 3 

NEPA Effects: The potential effect could be substantial because earthquake-induced liquefaction 4 
could damage ROA facilities, such as levees and berms. Damage to these features could result in 5 
their failure, causing flooding of otherwise protected areas. 6 

During final design of conservation facilities, site-specific geotechnical and groundwater 7 
investigations would be conducted to identify and characterize the vertical (depth) and horizontal 8 
(spatial) extent of liquefiable soil. Engineering soil parameters that could be used to assess the 9 
liquefaction potential, such as SPT blow counts, CPT penetration tip pressure/resistance, and 10 
gradation of soil, would also be obtained. SPT blow counts and CPT tip pressure are used to estimate 11 
soil resistance to cyclic loadings by using empirical relationships that were developed based on 12 
occurrences of liquefaction (or lack of them) during past earthquakes. The resistance then can be 13 
compared to cyclic shear stress induced by the design earthquakes. If soil resistance is less than 14 
induced stress, the potential of having liquefaction during the design earthquakes is high. It is also 15 
known that soil with high “fines” (i.e., silt- and clay-sized particles) content is less susceptible to 16 
liquefaction. 17 

During final design, the facility-specific potential for liquefaction would be investigated by a 18 
geotechnical engineer. In areas determined to have a potential for liquefaction, the engineer would 19 
develop design parameters and construction methods to meet the design criteria established to 20 
ensure that design earthquake does not cause damage to or failure of the facility. Such measures and 21 
methods include removing and replacing potentially liquefiable soil, strengthening foundations (for 22 
example, using post-tensioned slab, reinforced mats, and piles) to resist excessive total and 23 
differential settlements, using in situ ground improvement techniques (such as deep dynamic 24 
compaction, vibro-compaction, vibro-replacement, compaction grouting, and other similar 25 
methods), and conforming with current seismic design codes and requirements. As described in 26 
Section 9.3.1, Methods for Analysis, and in Appendix 3B, Environmental Commitments, such design 27 
codes, guidelines, and standards include USACE‘s Engineering and Design—Stability Analysis of 28 
Concrete Structures and Soil Liquefaction during Earthquakes, by the Earthquake Engineering 29 
Research Institute. Conformance with these design standards is an environmental commitment by 30 
the BDCP proponents to ensure that liquefaction risks are minimized as the conservation measures 31 
are implemented. The hazard would be controlled to a safe level. 32 

In particular, conformance with the following codes and standards would reduce the potential risk 33 
for increased likelihood of loss of property or personal injury from structural failure resulting from 34 
seismic-related ground failure: 35 

 USACE Engineering and Design - Design of Pile Foundations, EM 1110-2-2906, 1991 36 

 USACE Engineering and Design – Stability Analysis of Concrete Structures, EM 1110-2-2100, 2005 37 

 USACE Engineering and Design, Earthquake Design and Evaluation for Civil Works Projects, 38 
ER 1110-2-1806, 1995 39 

 California Code of Regulations, Title 8, Sections 1509 and 3203, California Code of Regulations. 40 

Generally, the applicable codes require that facilities be built so that if soil in the foundation or 41 
surrounding area are subject to liquefaction, the removal or densification of the liquefiable material 42 
should be considered, along with alternative foundation designs. 43 
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The worker safety codes and standards specify protective measures that must be taken at 1 
construction sites to minimize the risk of injury or death from structural or earth failure (e.g., 2 
utilizing personal protective equipment, practicing crane and scaffold safety measures). The 3 
relevant codes and standards represent performance standards that must be met by contractors and 4 
these measures are subject to monitoring by state and local agencies. Cal-OSHA requirements for an 5 
IIPP and the terms of the IIPP to protect worker safety are the principal measures that would be 6 
enforced at construction sites. 7 

As required by the environmental commitments (see Appendix 3B, Environmental Commitments), 8 
the BDCP proponents would ensure that the geotechnical design recommendations are included in 9 
the design of levees and construction specifications to minimize the potential effects from 10 
liquefaction and associated hazard. The BDCP proponents would also ensure that the design 11 
specifications are properly executed during implementation and would not create an increased 12 
likelihood of loss of property, personal injury or death of individuals in the ROAs. This effect would 13 
not be adverse. 14 

CEQA Conclusion: Earthquake-induced ground shaking could cause liquefaction, resulting in 15 
damage to or failure of levees, berms, and other features constructed at the restoration areas. 16 
Failure of levees and other structures could result in flooding of otherwise protected areas. As 17 
required by the environmental commitments (see Appendix 3B, Environmental Commitments), site-18 
specific geotechnical and groundwater investigations would be conducted to identify and 19 
characterize the vertical (depth) and horizontal (spatial) extent of liquefiable soil. The BDCP 20 
proponents would ensure that the geotechnical design recommendations are included in the design 21 
of levees and construction specifications to minimize the potential effects from liquefaction and 22 
associated hazard. The BDCP proponents would also ensure that the design specifications are 23 
properly executed during implementation and would not create an increased likelihood of loss of 24 
property, personal injury or death of individuals in the ROAs. Further, through the final design 25 
process, measures to address the liquefaction hazard would be required to conform to applicable 26 
design codes, guidelines, and standards. As described in Section 9.3.1, Methods for Analysis, and in 27 
Appendix 3B, Environmental Commitments, such design codes, guidelines, and standards include 28 
USACE‘s Engineering and Design—Stability Analysis of Concrete Structures and Soil Liquefaction 29 
during Earthquakes, by the Earthquake Engineering Research Institute. Conformance with these 30 
design standards is an environmental commitment by the BDCP proponents to ensure that 31 
liquefaction risks are minimized as the water conservation features are implemented and there 32 
would be no increased likelihood of loss of property, personal injury or death in the ROAs. The 33 
impact would be less than significant. No mitigation is required. 34 

Impact GEO-15: Loss of Property, Personal Injury, or Death from Landslides and Other Slope 35 
Instability at Restoration Opportunity Areas 36 

Implementation of CM2–CM7, would involve breaching, modification or removal of existing levees 37 
and construction of new levees and embankments. CM4 which provides for the restoration of up to 38 
65,000 acres of tidal perennial aquatic, tidal mudflat, tidal freshwater emergent wetland, and tidal 39 
brackish emergent wetland natural communities within the ROAs involves the greatest amount of 40 
modifications to levees. Levee modifications, including levee breaching or lowering, may be 41 
performed to reintroduce tidal exchange, reconnect remnant sloughs, restore natural remnant 42 
meandering tidal channels, encourage development of dendritic channel networks, and improve 43 
floodwater conveyance. 44 
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Levee modifications could involve the removal of vegetation and excavation of levee materials. 1 
Excess earthen materials could be temporarily stockpiled, then re-spread on the surface of the new 2 
levee slopes where applicable or disposed of offsite. Any breaching or other modifications would be 3 
required to be designed and implemented to maintain the integrity of the levee system and to 4 
conform with flood management standards and permitting processes. This would be coordinated 5 
with the appropriate flood management agencies. Those agencies may include USACE, DWR, CVFPB, 6 
and other flood management agencies. For more detail on potential modifications to levees as a part 7 
of conservation measures, please refer to Chapter 3, Description of Alternatives. 8 

New and existing levee slopes and stream/channel banks could fail and could damage facilities as a 9 
result of seismic shaking and as a result of high soil-water content during heavy rainfall. 10 

With the exception of levee slopes, natural stream banks, and part of the Suisun Marsh ROA, the 11 
topography of ROAs is nearly level to gently sloping. The areas that may be susceptible to slope 12 
failure are along existing Sacramento and San Joaquin River and Delta island levees and 13 
stream/channel banks, particularly those levees that consist of non-engineered fill and those 14 
streambanks that are steep and consist of low strength soil. 15 

The structures associated with conservation measures would not be constructed in, nor would they 16 
be adjacent to, areas that are subject to mudflows/debris flows from natural slopes. 17 

NEPA Effects: The potential effect could be substantial because levee slopes and embankments may 18 
fail, either from high pore-water pressure caused by high rainfall and weak soil, or from seismic 19 
shaking. Failure of these features could result in loss, injury, and death as well as flooding of 20 
otherwise protected areas. 21 

As outlined in Chapter 3, Description of Alternatives, erosion protection measures and protection 22 
against related failure of adjacent levees would be taken where levee breaches were developed. 23 
Erosion protection could include geotextile fabrics, rock revetments, riprap, or other material 24 
selected during future evaluations for each location. Aggregate rock could be placed on the 25 
remaining levees to provide an access road to the breach location. Erosion protection measures 26 
would also be taken where levee lowering is done for the purposes of allowing seasonal or periodic 27 
inundation of lands during high flows or high tides to improve habitat or to reduce velocities and 28 
elevations of floodwaters. To reduce erosion potential on the new levee crest, a paved or gravel 29 
access road could be constructed with short (approximately 1 foot) retaining walls on each edge of 30 
the crest to reduce undercutting of the roadway by high tides. Levee modifications could also 31 
include excavation of watersides of the slopes to allow placement of slope protection, such as riprap 32 
or geotextile fabric, and to modify slopes to provide levee stability. Erosion and scour protection 33 
could be placed on the landside of the levee and continued for several feet onto the land area away 34 
from the levee toe. Neighboring levees could require modification to accommodate increased flows 35 
or to reduce effects of changes in water elevation or velocities along channels following inundation 36 
of tidal marshes. Hydraulic modeling would be used during subsequent analyses to determine the 37 
need for such measures. 38 

New levees would be constructed to separate lands to be inundated for tidal marsh from non-39 
inundated lands, including lands with substantial subsidence. Levees could be constructed as 40 
described for the new levees at intake locations. Any new levees would be required to be designed 41 
and implemented to conform with applicable flood management standards and permitting 42 
processes. This would be coordinated with the appropriate flood management agencies, which may 43 
include USACE, DWR, CVFPB, and local flood management agencies. 44 
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Additionally, during project design, a geotechnical engineer would develop slope stability design 1 
criteria (such as minimum slope safety factors and allowable slope deformation and settlement) for 2 
the various anticipated loading conditions. As discussed in Chapter 3, Description of the Alternatives, 3 
foundation soil beneath embankments and levees could be improved to increase its strength and to 4 
reduce settlement and deformation. Foundation soil improvement could involve excavation and 5 
replacement with engineered fill; preloading; ground modifications using jet-grouting, compaction 6 
grouting, chemical grouting, shallow soil mixing, deep soil mixing, vibro-compaction, or 7 
vibro-replacement; or other methods. Engineered fill could also be used to construct new 8 
embankments and levees. 9 

Site-specific geotechnical and hydrological information would be used, and the design would 10 
conform with the current standards and construction practices, as described in Chapter 3, 11 
Description of the Alternatives, such as USACE‘s Design and Construction of Levees and USACE’s EM 12 
1110-2-1902, Slope Stability. 13 

The BDCP proponents would ensure that the geotechnical design recommendations are included in 14 
the design of embankments and levees to minimize the potential effects from slope failure. The 15 
BDCP proponents would also ensure that the design specifications are properly executed during 16 
implementation. 17 

In particular, conformance with the following codes and standards would reduce the potential risk 18 
for increased likelihood of loss of property or personal injury from structural failure resulting from 19 
landslides or other slope instability: 20 

 DWR Division of Engineering State Water Project – Seismic Loading Criteria Report, Sept 2012. 21 

 DWR Division of Flood Management FloodSAFE Urban Levee Design Criteria, May 2012. 22 

 USACE Slope Stability, EM 1110-2-1902, 2003. 23 

 California Code of Regulations, Title 8, Section 3203, California Code of Regulations. 24 

Generally, the applicable codes require that facilities be built to certain factors of safety in order to 25 
ensure that facilities perform as designed for the life of the structure despite various soil 26 
parameters. 27 

The worker safety codes and standards specify protective measures that must be taken at 28 
construction sites to minimize the risk of injury or death from structural or earth failure (e.g., 29 
utilizing personal protective equipment). The relevant codes and standards represent performance 30 
standards that must be met by contractors and these measures are subject to monitoring by state 31 
and local agencies. Cal-OSHA requirements for an IIPP and the terms of the IIPP to protect worker 32 
safety are the principal measures that would be enforced at project sites during operations. 33 

Conformance to the above and other applicable design specifications and standards would ensure 34 
that the hazard of slope instability would not jeopardize the integrity of levees and other features at 35 
the ROAs and would not create an increased likelihood of loss of property, personal injury or death 36 
of individuals in the ROAs. This effect would not be adverse. 37 

CEQA Conclusion: Unstable new and existing levee and embankment slopes could fail as a result of 38 
seismic shaking and as a result of high soil-water content during heavy rainfall and cause flooding of 39 
otherwise protected areas. However, during project design and as required by the BDCP 40 
proponents’ environmental commitments (see Appendix 3B, Environmental Commitments), a 41 
geotechnical engineer would develop slope stability design criteria (such as minimum slope safety 42 
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factors and allowable slope deformation and settlement) for the various anticipated loading 1 
conditions. The BDCP proponents would ensure that the geotechnical design recommendations are 2 
included in the design of embankments and levees to minimize the potential effects from slope 3 
failure. The BDCP proponents would also ensure that the design specifications are properly 4 
executed during implementation. 5 

Additionally, as required by the BDCP proponents’ environmental commitments (see Appendix 3B, 6 
Environmental Commitments), site-specific geotechnical and hydrological information would be used 7 
to ensure conformance with applicable design guidelines and standards, such as USACE design 8 
measures. Through implementation of these environmental commitments, the hazard would be 9 
controlled to a safe level and there would be no increased likelihood of loss of property, personal 10 
injury or death in the ROAs. The impact would be less than significant. Therefore, no mitigation is 11 
required. 12 

Impact GEO-16: Loss of Property, Personal Injury, or Death from Seiche or Tsunami at 13 
Restoration Opportunity Areas as a Result of Implementing the Conservation Actions 14 

NEPA Effects: The distance from the ocean and attenuating effect of the San Francisco Bay would 15 
likely allow only a low tsunami wave height to reach the Suisun Marsh and the Delta. Conditions for 16 
a seiche to occur at the ROAs are not favorable. Therefore, the effect would not be adverse. 17 

CEQA Conclusion: Based on recorded tsunami heights at the Golden Gate, the height of a tsunami 18 
wave reaching the ROAs would be small because of the distance from the ocean and attenuating 19 
effect of the San Francisco Bay. Similarly, the potential for a significant seiche to occur in the Plan 20 
Area that would cause loss of property, personal injury, or death at the ROAs is considered low 21 
because conditions for a seiche to occur at the ROAs are not favorable. The impact would be less 22 
than significant. No mitigation is required. 23 

9.4 References Cited 24 

California Department of Water Resources. 2008a. Technical Memorandum: Delta Risk Management 25 
Strategy (DRMS) Phase 1: Topical Area: Levee Vulnerability (Final). May. Prepared by URS 26 
Corporation / Jack R. Benjamin and Associates, Inc. 27 

———. 2008b. Risk Analysis Report (Final): Delta Risk Management Strategy (DRMS) Phase 1. 28 
December. Prepared by URS Corporation / Jack R. Benjamin and Associates, Inc. 29 

———. 2015. Conceptual Engineering Report—Dual Conveyance Facility Modified Pipeline/Tunnel 30 
Option —Clifton Court Forebay Pumping Plant (MPTO/CCO). Volume 1. April 1. Delta Habitat 31 
Conservation and Conveyance Program. Sacramento, CA. 32 

———. 2014. Draft Geotechnical Exploration Plan—Phase 2. October 14. Revision 5. Delta Habitat 33 
Conservation and Conveyance Program. Sacramento, CA. 34 

35 



 
 
 

 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

10-1 
2015 

ICF 00139.14 

 

Chapter 10 1 

Soils 2 

10.3 Environmental Consequences 3 

10.3.3 Effects and Mitigation Approaches 4 

10.3.3.9 Alternative 4—Dual Conveyance with Modified Pipeline/Tunnel 5 

and Intakes 2, 3, and 5 (9,000 cfs; Operational Scenario H) 6 

Impact SOILS-1: Accelerated Erosion Caused by Vegetation Removal and Other Soil 7 
Disturbances as a Result of Constructing the Proposed Water Conveyance Facilities 8 

Construction of water conveyance facilities would involve vegetation removal, constructing building 9 
pads and levees, excavation, overexcavation for facility foundations, surface grading, trenching, road 10 
construction, spoil and RTM storage, soil stockpiling, and other activities over  7,377 acres during 11 
the course of constructing the facilities. Vegetation would be removed (via grubbing and clearing) 12 
and grading and other earthwork would be conducted at the three intakes;  pumping plant; 13 
intermediate forebay; expanded Clifton Court Forebay, canal and gates between the expanded 14 
Clifton Court Forebay; twin tunnel shafts; offsite pre-cast tunnel segment plants and onsite storage 15 
yards; approach canals to the Banks and Jones Pumping Plants;, onsite and offsite borrow areas; 16 
RTM and spoil storage areas; setback and transition levees; sedimentation basins’ solids handling 17 
facilities; transition structures; surge shafts and towers; substations; transmission line footings; 18 
access roads; concrete batch plants; fuel stations; bridge abutments; barge unloading facilities; and 19 
laydown areas. (Borrow areas and pre-cast tunnel segment plants would be in areas already 20 
proposed for disturbance and therefore are evaluated by this EIR/EIS, or would be at new locations 21 
outside the Plan Area. Areas outside of the Plan Area would likely occur at existing permitted 22 
facilities. Any new locations would undergo additional technical and environmental review, 23 
including that for Soils impacts.) Some of the work would be conducted in areas that are fallow at 24 
the time. Some of the earthwork activities may also result in steepening of slopes and soil 25 
compaction, particularly for the embankments constructed for the intermediate forebay and the 26 
expanded Clifton Court Forebay. These conditions tend to result in increased runoff rates, 27 
degradation of soil structure, and reduced soil infiltration capacity, all of which could cause 28 
accelerated erosion, resulting in loss of topsoil. 29 

Water Erosion 30 

The excavation, grading, and other soil disturbances described above that are conducted in gently 31 
sloping to level areas, such as the interiors of Delta islands, are expected to experience little or no 32 
accelerated water erosion because of the lack of runoff energy to entrain and transport soil particles. 33 
Any soil that is eroded within island interiors would tend to remain on the island, provided that 34 
existing or project levees are in place to serve as barriers from keeping the eroded soil (i.e., 35 
sediment) from entering receiving waters. (Figure 10-5) 36 

In contrast, graded and otherwise disturbed tops and sideslopes of existing and project levees and 37 
embankments are of greater concern for accelerated water erosion because of their steep gradients. 38 
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Although soil eroded from the landside of levees would be deposited on the island interiors, soil 1 
eroded from the disturbed top and water side of levees could reach adjoining waterways. Soil 2 
eroded from natural slopes in upland environments could also reach receiving waters. 3 

Wind Erosion 4 

Most of the primary work areas that would involve extensive soil disturbance (i.e., staging areas, 5 
borrow areas, and intakes) within the Alternative 4 footprint are underlain by soils with a moderate 6 
or high susceptibility to wind erosion (Natural Resources Conservation Service 2010a) (Figure 10-7 
6). Of the primary areas that would be disturbed, only a portion of the proposed borrow/spoil area 8 
west of Clifton Court Forebay generally has a low wind erosion hazard. 9 

Construction activities (e.g., excavation, filling, grading, and vehicle traffic on unimproved roads) 10 
that could lead to accelerated wind erosion are generally the same as those for water erosion. These 11 
activities may result in vegetation removal and degradation of soil structure, both of which would 12 
make the soil much more subject to wind erosion. Removal of vegetation cover and grading increase 13 
exposure to wind at the surface and obliterate the binding effect of plant roots on soil aggregates. 14 
These effects make the soil particles much more subject to entrainment by wind. However, most of 15 
the areas that would be extensively disturbed by construction activities are already routinely 16 
disturbed by agricultural activities, such from disking and harrowing. These areas are the  17 
intermediate forebay, most of the expanded Clifton Court Forebay, borrow areas, RTM and spoil 18 
storage areas, sedimentation basins, solids handling facilities, substations, access roads, concrete 19 
batch plants, and laydown areas. Consequently, with the exception of loading and transporting of 20 
soil material to storage areas, the disturbance that would result from constructing the conveyance 21 
facilities in many areas would not substantially depart from the existing condition, provided that the 22 
length of time that the soil is left exposed during the year does not change compared to that 23 
associated with agricultural operations. Because the SWPPPs prepared for the various components 24 
of the project will be required to prescribe ongoing best management practices to control wind 25 
erosion (such as temporary seeding), the amount of time that the soil would be exposed during 26 
construction should not significantly differ from the existing condition. 27 

Unlike water erosion, the potential adverse effects of wind erosion are generally not dependent on 28 
slope gradient and location relative to levees or water. Without proper management, the wind-29 
eroded soil particles can be transported great distances. 30 

Some of the soil excavated at tunnel shafts, siphon foundations, certain borrow areas, the Clifton 31 
Court forebays, tunnel and safe haven work areas, ventilation access shafts, concrete batch plants, a 32 
launch/reception shaft, a fuel station, a substation and transmission line, and the Highway 12 33 
interchange and transported  to spoil storage areas would consist of organic soil. This material 34 
would be especially susceptible to wind erosion while being loaded onto trucks, transported, 35 
unloaded, and distributed. 36 

NEPA Effects: These potential effects could be substantial because they could cause accelerated 37 
erosion. However, as described in section 10.3.1, Methods for Analysis, and Appendix 3B, 38 
Environmental Commitments, DWR would be required to obtain coverage under the General Permit 39 
for Construction and Land Disturbance Activities, necessitating the preparation of a SWPPP and an 40 
erosion control plan. Many SWPPPs and erosion control plans are expected to be prepared for the 41 
project, with a given SWPPP and erosion control plan prepared for an individual component (e.g., 42 
one intake) or groups of component (e.g., all the intakes), depending on the manner in which the 43 
work is contracted. DWR would be responsible for preparing and implementing a SWPPP and 44 
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erosion control plan as portions of the construction are contracted out and applications are made to 1 
the State Water Board for coverage under the General Permit. 2 

The General Permit requires that SWPPPs be prepared by a QSD and implemented under the 3 
supervision of a QSP. As part of the procedure to gain coverage under the General Permit, the QSD 4 
would determine the Risk Level (1, 2, or 3) of the project site, which involves an evaluation of the 5 
site’s Sediment Risk and Receiving Water Risk. Sediment Risk is based on the tons per acre per year of 6 
sediment that the site could generate in the absence of erosion and sediment control BMPs. 7 
Receiving Water Risk is an assessment of whether the project site is in a sediment-sensitive 8 
watershed, such as those designated by the State Water Board as being impaired for sediment under 9 
Clean Water Act section 303(d). Much of the northern half of the Plan Area is in a sediment-sensitive 10 
watershed; such areas would likely be Risk Level 2. The remaining areas, generally southwest of the 11 
San Joaquin River, are not in a sediment-sensitive watershed and therefore may potentially be 12 
classified as Risk Level 1. 13 

The results of the Risk Level determination partly drive the contents of the SWPPP. In accordance 14 
with the General Permit, the SWPPP would describe site topographic, soil, and hydrologic 15 
characteristics; construction activities and a project construction schedule; construction materials 16 
to be used and other potential sources of pollutants at the project site; potential non-stormwater 17 
discharges (e.g., trench dewatering); erosion and sediment control, non-stormwater, and 18 
“housekeeping” BMPs to be implemented; a BMP implementation schedule; a site and BMP 19 
inspection schedule; and ongoing personnel training requirements. The SWPPPs would also specify 20 
the forms and records that must be uploaded to the State Water Board’s online SMARTS, such as 21 
quarterly non-stormwater inspection and annual compliance reports. In those parts of the Plan Area 22 
that are determined to be Risk Level 2 or 3, water sampling for pH and turbidity would be required; 23 
the SWPPP would specify sampling locations and schedule, sample collection and analysis 24 
procedures, and recordkeeping and reporting protocols. 25 

The QSD for the SWPPPs would prescribe BMPs that are tailored to site conditions and project 26 
component characteristics. Partly because the potential adverse effect on receiving waters depends 27 
on location of a work area relative to a waterway, the BMPs would be site-specific, such that those 28 
applied to level island-interior sites (e.g., RTM storage areas) would be different than those applied 29 
to water-side levee conditions (e.g., intakes). 30 

All SWPPPs, irrespective of the site and project characteristics, are likely to contain the following 31 
BMPs. 32 

 Preservation of existing vegetation. 33 

 Perimeter control. 34 

 Fiber roll and/or silt fence sediment barriers. 35 

 Watering to control dust entrainment. 36 

 Tracking control and “housekeeping” measures for equipment refueling and maintenance. 37 

 Solid waste management. 38 

Most sites would require temporary and permanent seeding and mulching. Sites that involve 39 
disturbance or construction of steep slopes may require installation of erosion control blankets or 40 
rock slope protection (e.g., setback levees at intakes). Turbidity curtains would be required for in-41 
water work. Excavations that will require dewatering (such as for underground utilities and 42 
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footings) will require proper disposal of the water, such as land application or filtration. Soil and 1 
material stockpiles (such as for borrow material) would require perimeter protection and covering 2 
or watering to control wind erosion. Concrete washout facilities would be established to prevent 3 
surface and ground water contamination. Such BMPs, if properly installed and maintained, would 4 
ensure compliance with the pH and turbidity level requirements defined by the General Permit. 5 

The QSP would be responsible for day-to-day implementation of the SWPPP, including BMP 6 
inspections, maintenance, water quality sampling, and reporting to the State Water Board. In the 7 
event that the water quality sampling results indicate an exceedance of allowable pH and turbidity 8 
levels, the QSD would be required to modify the type and/or location of the BMPs by amending the 9 
SWPPP; such modifications would be uploaded by the QSD to SMARTS. 10 

Accelerated water and wind erosion as a result of construction of the proposed water conveyance 11 
facility could occur under Alternative 4, but proper implementation of the requisite SWPPP and 12 
compliance with the General Permit (as discussed in Appendix 3B, Environmental Commitments) 13 
would ensure that there would not be substantial soil erosion resulting in daily site runoff turbidity 14 
in excess of 250 NTUs as a result of construction of the proposed water conveyance facility, and 15 
therefore, there would not be an adverse effect. 16 

Additionally, implementation of the environmental commitment Disposal and Reuse of Spoils, 17 
Reusable Tunnel Material (RTM), and Dredged Material would help reduce wind blowing of 18 
excavated soils, particularly peat soils, during transport and placement at spoils storage, disposal, 19 
and reuse areas.  20 

CEQA Conclusion: Vegetation removal and other soil disturbances associated with construction of 21 
water conveyance facilities could cause accelerated water and wind erosion of soil. However, DWR 22 
would seek coverage under the state General Permit for Construction and Land Disturbance 23 
Activities (as discussed in Appendix 3B, Environmental Commitments), necessitating preparation of a 24 
SWPPP and an erosion control plan. As a result of implementation of the requisite SWPPP and 25 
compliance with the General Permit, there would not be substantial soil erosion resulting in daily 26 
site runoff turbidity in excess of 250 NTUs, and therefore, the impact would be less than significant. 27 
No mitigation is required. 28 

Impact SOILS-2: Loss of Topsoil from Excavation, Overcovering, and Inundation as a Result of 29 
Constructing the Proposed Water Conveyance Facilities 30 

NEPA Effects: Topsoil effectively would be lost as a resource as a result of its excavation during 31 
construction of Alternative 4 (e.g., intake facilities, tunnel shafts, levee foundations, borrow areas); 32 
overcovering (e.g., spoil and reusable tunnel material storage areas); and water inundation (e.g., 33 
forebays, sedimentation basins, solids lagoons). Table 10-8 presents an itemization of the effects on 34 
soils caused by excavation, overcovering, and inundation, based on GIS analysis by facility type. 35 
Because of the nature of the earthwork to construct many of the facilities, more than one mechanism 36 
of topsoil loss may be involved at a given facility. For example, levee construction would require 37 
both excavation to prepare the subgrade and overcovering to construct the levee. The table shows 38 
that the greatest extent of topsoil loss would be associated with overcovering such as spoil/RTM 39 
storage areas, unless measures are undertaken to salvage the topsoil and reapply it on top of 40 
excavated borrow areas or on top of the spoils once they have been placed. 41 
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Table 10-8. Topsoil Lost as a Result of Excavation, Overcovering, and Inundation Associated with 1 
the Proposed Water Conveyance Facility (Alternative 4) 2 

Topsoil Loss Mechanism Acreage Affected 

Excavation (intakes, shafts, levee foundations, borrow areas) 3,576 

Overcovering (spoil storage, reusable tunnel material storage) 3,133 

Inundation (forebays, sedimentation basins, solids lagoons) 668 

 Total 7,377 

Note: Some mechanisms for topsoil loss entail more than one process of soil loss. For example, 
construction of setback levees would first require overexcavation for the levee foundation (i.e., 
excavation), then placement of fill material (i.e., overcovering). 

 3 

DWR has made an environmental commitment (Disposal and Reuse of Spoils, Reusable Tunnel 4 
Material (RTM), and Dredged Material) to address disposal site preparation which would require 5 
that a portion of the temporary sites selected for storage of spoils, RTM, and dredged material will 6 
be set aside for topsoil storage and the topsoil would be saved for reapplication to disturbed areas, 7 
thereby lessening the effect. However, this effect would be adverse because it would result in a 8 
substantial loss of topsoil. Mitigation Measures SOILS-2a and SOILS-2b would reduce the severity of 9 
this effect, but not to a less-than-significant level because topsoil would be permanently lost over 10 
extensive areas. 11 

CEQA Conclusion: Construction of the water conveyance facilities would involve irreversible 12 
removal, overcovering, and inundation of topsoil over extensive areas, thereby resulting in a 13 
substantial loss of topsoil despite a commitment for Disposal and Reuse of Spoils, RTM, and Dredged 14 
Material that would address disposal site preparation. The impact on soils in the Plan Area would be 15 
significant. Mitigation Measures SOILS-2a and SOILS-2b would minimize and compensate for these 16 
impacts by reducing the amount of topsoil lost, but not to a less-than-significant level because 17 
topsoil would be permanently lost over extensive areas. Therefore, this impact is considered 18 
significant and unavoidable. 19 

Mitigation Measure SOILS-2a: Minimize Extent of Excavation and Soil Disturbance 20 

A requirement of the General Permit is to minimize the extent of soil disturbance during 21 
construction. As described in Appendix 3B, Environmental Commitments, the SWPPPs prepared 22 
for BDCP construction activities will include a BMP that specifies the preservation of existing 23 
vegetation through installation of temporary construction barrier fencing to preclude 24 
unnecessary intrusion of heavy equipment into non-work areas. The BDCP proponents will 25 
ensure that the SWPPP BMPs limiting ground disturbance are included in the construction 26 
contracts and are properly executed during construction by the contractors. 27 

However, the BMP specifying preservation of existing vegetation may only limit the extent of the 28 
surface area disturbed and not the area of excavated soils. Accordingly, soil-disturbing activities 29 
will be designed such that the area to be excavated, graded, or overcovered is the minimum 30 
necessary to achieve the purpose of the activity. 31 

While minimizing the extent of soil disturbance will reduce the amount of topsoil lost, this will 32 
result in avoidance of this effect over only a small proportion of the total extent of the graded 33 
area that will be required to construct the habitat restoration areas, perhaps less than 5%. 34 
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Consequently, a large extent of topsoil will be affected even after implementation of this 1 
mitigation measure. 2 

Mitigation Measure SOILS-2b: Salvage, Stockpile, and Replace Topsoil and Prepare a 3 
Topsoil Storage and Handling Plan 4 

The Environmental Commitment Disposal and Reuse of Spoils, Reusable Tunnel Material (RTM), 5 
and Dredged Material describes measures for how excavated subsurface soil materials would be 6 
handled, stored, and disposed of. The commitment also specifies that temporary storage sites for 7 
spoils, RTM, and dredged material storage provide for the storage of salvaged topsoil. In 8 
addition to the commitment, this mitigation measure supplements the environmental 9 
commitment, specifically by defining topsoil for the purposes of the mitigation measure and by 10 
providing details on topsoil salvaging, handling, and storage procedures. 11 

Depending on the thickness of the topsoil1 at a given construction or restoration site, up to 3 feet 12 
of the topsoil will be salvaged from construction work areas, stockpiled, and then applied over 13 
the surface of spoil and RTM storage areas and borrow areas to the maximum extent practicable. 14 
Exceptions to this measure are areas smaller than 0.1 acre; areas of nonnative soil material, such 15 
as levees, where the near-surface soil does not consist of native topsoil; where the soil would be 16 
detrimental to plant growth; and any other areas identified by the soil scientist in evaluating 17 
topsoil characteristics (discussed below). This mitigation measure will complement and is 18 
related to activities recommended under Mitigation Measure AES-1c, in Chapter 17, Aesthetics 19 
and Visual Resources as well as to the environmental commitment for Disposal and Reuse of 20 
Spoils, RTM, and Dredged Material. 21 

Topsoil excavated to install conveyance, natural gas, and sewer pipelines will be segregated 22 
from the subsoil excavated from open-cut trenches, stockpiled, and reapplied to the surface after 23 
the pipe has been installed. 24 

The detailed design of the BDCP-related construction activities will incorporate an evaluation, 25 
based on review of soil survey maps supplemented by field investigations and prepared by a 26 
qualified soil scientist, that specifies the thickness of the topsoil that should be salvaged, and 27 
that identifies areas in which no topsoil should be salvaged. The soil scientist will use the 28 
exceptions listed above as the basis for identifying areas in which no topsoil should be salvaged. 29 
The BDCP proponents will ensure that the evaluation is prepared by a qualified individual, that 30 
it adequately addresses all conveyance facilities, and that areas identified for topsoil salvage are 31 
incorporated into the project design and construction contracts and that the contractors 32 
properly execute the salvage operations.  33 

A qualified soil scientist will also prepare topsoil stockpiling and handling plans for the 34 
individual conveyance and restoration components, establishing such guidelines as the 35 
maximum allowable thickness of soil stockpiles, temporary stockpile stabilization/revegetation 36 
measures, and procedures for topsoil handling during salvaging and reapplication. The 37 
maximum allowable stockpile thickness will depend on the amount of time that the stockpile 38 
needs to be in place and is expected to range from approximately three to 10 feet. The plans will 39 

                                                             
1 For the purposes of this mitigation measure, topsoil is defined as the O, Oi, Oe, Oa, A, Ap, A1, A2, A3, AB, and AC 
horizons. Three feet of topsoil was selected because it corresponds to the primary root zone depth of most crops 
grown in the Delta. With the exception of the Histosols (i.e., peat and muck soils), most of the topsoils in the Plan 
Area are less than 3 feet thick. 
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also specify that, where practicable, the topsoil be salvaged, transported, and applied to its 1 
destination area in one operation (i.e., without stockpiling) to minimize degradation of soil 2 
structure and the increase in bulk density as a result of excessive handling. The stockpiling and 3 
handling plans will also specify maximum allowable stockpile sideslope gradients, seed mixes to 4 
control wind and water erosion, cover crop seed mixes to maintain soil organic matter and 5 
nutrient levels, and all other measures to avoid soil degradation and soil erosional losses caused 6 
by excavating, stockpiling, and transporting topsoil. The BDCP proponents will ensure that each 7 
plan is prepared by a qualified individual, that it adequately addresses all relevant activities and 8 
facilities, and that its specifications are properly executed during construction by the 9 
contractors. 10 

Adherence to this measure will ensure that topsoil is appropriately salvaged, stockpiled, and 11 
reapplied. Nevertheless, adverse soil quality effects can also be associated with stockpiling. Such 12 
effects commonly include loss of soil carbon, degraded aggregate stability, reduced growth of 13 
the mycorrhizal fungi, and reduced nutrient cycling. Such effects may make the soil less 14 
productive after it is applied to its destination site, compared to its pre-salvage condition. 15 
Depending on the inherent soil characteristics, the manner in which it is handled and stockpiled, 16 
and the duration of its storage, the reapplied topsoil may recover quickly to its original 17 
condition or require many years to return to its pre-salvage physical, chemical, and biological 18 
condition (Strohmayer 1999; Vogelsang and Bever 2010). 19 

Impact SOILS-3: Property Loss, Personal Injury, or Death from Instability, Failure, and 20 
Damage from Construction on or in Soils Subject to Subsidence as a Result of Constructing the 21 
Proposed Water Conveyance Facilities 22 

The three intakes, the pumping plant, and pipelines would be constructed in areas in which the 23 
near-surface soils have approximately 2–4% organic matter content. Compared to organic soils, 24 
these mineral soils would not be subject to appreciable subsidence caused by organic matter 25 
decomposition because there is relatively little organic matter available to decompose. The tunnels 26 
would be constructed at a depth below that of the peat (Figure 9-4); consequently, subsidence 27 
caused by organic matter decomposition at tunnel depth is expected to be minimal. However, 28 
because of their soils’ higher organic matter content, without adequate engineering the forebay 29 
levees and interior could be subject to appreciable subsidence. 30 

Damage to or collapse of the pipelines and tunnels could occur where these facilities are constructed 31 
in soils and sediments that are subject to subsidence and differential settlement. Subsidence- or 32 
differential sediment–induced damage or collapse of these facilities could cause a rapid release of 33 
water to the surrounding soil, causing an interruption in water supply, and producing underground 34 
cavities, depressions at the ground surface, and surface flooding. Facilities that have subsided would 35 
be subject to flooding, and levees that have subsided would be subject to overtopping. 36 

Damage to other conveyance facilities, such as intakes, pumping plant, transition structures, and 37 
control structures, caused by subsidence/settlement under the facilities and consequent damage to 38 
or failure of the facility could also occur. Facility damage or failure could cause a rapid release of 39 
water to the surrounding area, resulting in flooding, thereby endangering people in the vicinity. 40 

NEPA Effects: This potential effect could be substantial because the facilities could be located on 41 
soils that are subject to subsidence. However, as described in section 10.3.1, Methods for Analysis, 42 
and Appendix 3B, Environmental Commitments, geotechnical studies (as described in the 43 
Geotechnical Exploration Plan—Phase 2 [California Department of Water Resources 2014]) would 44 
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be conducted at all facilities to identify the types of soil avoidance or soil stabilization measures that 1 
should be implemented to ensure that the facilities are constructed to withstand subsidence and 2 
settlement and to conform to applicable state and federal standards. These investigations would 3 
build upon the geotechnical data reports (California Department of Water Resources 2001a, 2010b, 4 
2011) and the CERs (California Department of Water Resources 2010a, 2010b, 2015), as well as the 5 
results of the investigations that will be conducted under the Geotechnical Exploration Plan—Phase 6 
2 (California Department of Water Resources 2014). Such standards include the American Society of 7 
Civil Engineers Minimum Design Loads for Buildings and Other Structures, CBC, and USACE Design 8 
and Construction of Levees. The results of the investigations, which would be conducted by a 9 
California registered civil engineer or California certified engineering geologist, would be presented 10 
in geotechnical reports. The reports would contain recommended measures to prevent subsidence. 11 
The geotechnical report will prepared in accordance with state guidelines, in particular Guidelines 12 
for Evaluating and Mitigating Seismic Hazards in California (California Geological Survey 2008). 13 

Liquid limit (i.e., the moisture content at which a soil passes from a solid to a liquid state) and 14 
organic matter content testing should be performed on soil samples collected during the site-15 
specific field investigations to determine site-specific geotechnical properties. High organic matter 16 
content soils that are unsuitable for support of structures, roadways, and other facilities would be 17 
overexcavated and replaced with engineered fill, and the unsuitable soils disposed of offsite as spoil, 18 
as described in more detail below. Geotechnical evaluations would be conducted to identify soil 19 
materials that are suitable for engineering purposes. 20 

Additional measures to address the potential adverse effects of organic soils could include 21 
construction of structural supports that extend below the depth of organic soils into underlying 22 
materials with suitable bearing strength.  23 

For the sedimentation basins, the CER indicates that most of the underlying soils would be 24 
excavated to a depth of 30 feet below grade and removed from the site and suitable soil material 25 
imported to the site to reestablish it to subgrade elevation. Removal of the weak soils and 26 
replacement with engineered fill using suitable soil material would provide a solid foundation for 27 
the sedimentation basins. 28 

At the proposed expanded Clifton Court Forebay, the CER specifies that because most of the soils 29 
within the footprints of the forebay and the forebay embankments have high organic matter content, 30 
they would be excavated and removed from the site. Removal of the weak soils to reach competent 31 
soils would provide a solid foundation upon which to construct the forebay and its embankment. 32 

At the spillway and stilling basin for the intermediate spillway, the CER indicates that unsuitable 33 
soils would be excavated to competent material and that the spillway would incorporate water-34 
stopped contraction joints at intervals to accommodate a degree of settlement and subsoil 35 
deformation. Removal of the weak soils to reach competent soils and providing a joint system would 36 
provide a solid foundation for the spillway and stilling basin and enable the spillway to withstand 37 
settlement and deformation without jeopardizing its integrity. 38 

Certain methods and practices may be utilized during tunnel construction to help reduce and 39 
manage settlement risk. The CER indicates that the ground improvement techniques to control 40 
settlement at the shafts and tunnels may involve jet-grouting, permeation grouting, compaction 41 
grouting, or other methods that a contractor may propose. Jet-grouting involves use of high-42 
pressure, high-velocity jets to hydraulically erode, mix and partially replace the surrounding soil 43 
with a cementitious grout slurry, thereby creating a cemented zone of high strength and low 44 
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permeability around of tunnel bore. Permeation grouting involves introduction of a low-viscosity 1 
grout (sodium silicate, microfine cement, acrylate or polyurethane) into the pores of the soil around 2 
the tunnel bore, which increases the strength and cohesion of granular soils. Compaction grouting 3 
involves injecting the soil surrounding the tunnel bore with a stiff, low slump grout under pressure, 4 
forming a cemented mass that increases soil bearing capacity. These measures would have the effect 5 
of better supporting the soil above the borehole and would prevent unacceptable settlement 6 
between the borehole and the tunnel segments. Additionally, settlement monitoring points, the 7 
number and location of which would be identified during detailed design, would be established 8 
along the pipeline and tunnel routes during construction and the results reviewed regularly by a 9 
professional engineer. The monitoring therefore would provide early detection of excessive 10 
settlement such that corrective actions could be made before the integrity of the tunnel is 11 
jeopardized. 12 

This potential effect could be substantial because the facilities could be located on soils that are 13 
subject to subsidence. However, as described in section 10.3.1, Methods for Analysis, and Appendix 14 
3B, Environmental Commitments, geotechnical studies would be conducted at all facilities to identify 15 
the types of soil avoidance or soil stabilization that should be implemented to ensure that the 16 
facilities are constructed to withstand subsidence and settlement and to conform to applicable state 17 
and federal standards. These investigations would build upon the geotechnical data reports 18 
(California Department of Water Resources 2001a, 2010b, 2011) and the CERs (California 19 
Department of Water Resources 2010a, 2010b). Additionally, conforming with state and federal 20 
design codes and standards, including the California Building Code and resource agency and 21 
professional engineering specifications, such as the American Society of Civil Engineers Minimum 22 
Design Loads for Buildings and Other Structures, ASCE-7-05, 2005, would ensure that appropriate 23 
design measures are incorporated into the project and any subsidence that takes place under the 24 
project facilities would not jeopardize their integrity. Conforming to these codes and standards is an 25 
environmental commitment by DWR to ensure cut and fill slopes and embankments will be stable as 26 
the water conveyance features are operated (Appendix 3B, Environmental Commitments). 27 
Conforming to the standards and guidelines may necessitate such measures as excavation and 28 
removal of weak soils and replacement with engineered fill using suitable, imported soil, 29 
construction on pilings driven into competent soil material, and construction of facilities on cast-in-30 
place slabs. These measures would reduce the potential hazard of subsidence or settlement to 31 
acceptable levels by avoiding construction directly on or otherwise stabilizing the soil material that 32 
is prone to subsidence. 33 

CEQA Conclusion: Significant impacts could occur if there is property loss, personal injury, or death 34 
from instability, failure, or damage from construction on or in soils subject to subsidence as a result 35 
of constructing the proposed water conveyance facilities. Some of the conveyance facilities would be 36 
constructed on soils that are subject to subsidence. Subsidence occurring after the facility is 37 
constructed could result in damage to or failure of the facility. However, DWR would be required to 38 
design and construct the facilities according to state and federal design standards and guidelines 39 
(e.g., California Building Code, American Society of Civil Engineers Minimum Design Loads for 40 
Buildings and Other Structures, ASCE-7-05, 2005). Conforming to these codes would reduce the 41 
potential hazard of subsidence or settlement to acceptable levels by avoiding construction directly 42 
on or otherwise stabilizing the soil material that is prone to subsidence. Because these measures 43 
would reduce the potential hazard of subsidence or settlement to meet design standards, this impact 44 
is considered less than significant. No mitigation is required. 45 
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Impact SOILS-4: Risk to Life and Property as a Result of Constructing the Proposed Water 1 
Conveyance Facilities in Areas of Expansive, Corrosive, and Compressible Soils 2 

The integrity of the water conveyance facilities, including tunnels, pipelines, intake facilities, 3 
pumping plant, access roads and utilities, and other features could be adversely affected because 4 
they would be located on expansive, corrosive, and compressible soils. 5 

Expansive Soils 6 

Soil expansion is a concern only at soil depths that are subject to seasonal changes in moisture 7 
content. The Alternative 4 alignment is underlain by soils with low to high shrink-swell potential, 8 
which is depicted as soil linear extensibility in Figure 10-4. The majority of the soils with high 9 
shrink-swell potential (i.e., expansive soils) are where the intakes, pumping plant, pipelines, 10 
sedimentation basin, borrow areas, spoils storage areas, certain RTM storage areas, and the 11 
northern third of the canal alignment are proposed. Most of these areas are in Sacramento County 12 
where Dierssen and Egbert-Valpac association soils occur. The remaining conveyance facilities are 13 
generally situated in areas of soils with low to moderate shrink-swell potential. However, a 14 
borrow/spoils area, a temporary work area, three concrete batch plants and three fuel station 15 
locations along the Alternative 4 alignment may contain soils with high to very high shrink-swell 16 
potential. 17 

Soils with a high shrink-swell potential could damage facilities or cause the facilities to fail. For 18 
example, foundations and pavements could be cracked or shifted and pipelines could rupture. 19 

Soils Corrosive to Concrete 20 

The near-surface (i.e., upper 5 feet) soil corrosivity to concrete ranges from low to high along the 21 
Alternative 4 alignment, with approximately half of the alignment is in areas of low to moderate 22 
corrosivity. The near-surface soils at the three intake facilities generally have a moderate corrosivity 23 
to concrete. The near-surface soils at the tunnel shafts have a low to high corrosivity to concrete. 24 
Data on soil corrosivity to concrete below a depth of approximately 5 feet (i.e., where pipelines, 25 
tunnels, and the deeper part of the tunnel shafts would be constructed) are not available. However, 26 
given the variability in the composition of the soils and geologic units on and within which the 27 
conveyance facilities would be constructed, corrosivity hazards are likely to range from low to high. 28 
Because soil corrosivity to concrete is high among the near-surface peat soils in the Delta, a high 29 
corrosivity is also expected to be present among the peat soils at depth. Site-specific soil 30 
investigations would need to be conducted to determine the corrosivity hazard at depth at each 31 
element of the conveyance facility. However, as described in 10.3.1, Methods for Analysis, and 32 
Appendix 3B, Environmental Commitments), geotechnical studies (as described in the Geotechnical 33 
Exploration Plan—Phase 2 [California Department of Water Resources 2014] would be conducted at 34 
all facilities to identify site-specific soil corrosivity hazards. The resulting geotechnical report, 35 
prepared by a California registered civil engineer or a California certified engineering geologist, 36 
would describe these hazards and recommend the measures that should be implemented to ensure 37 
that the facilities are constructed to withstand corrosion and to conform with applicable state and 38 
federal standards, such as the CBC. 39 

Soils that are moderately and highly corrosive to concrete may cause the concrete to degrade, 40 
thereby threatening the integrity of the facility. Degradation of concrete may cause pipelines and 41 
tunnels to leak or rupture and cause foundations to weaken. 42 
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Soils Corrosive to Uncoated Steel 1 

The near-surface soils along the Alternative 4 alignment generally are highly corrosive to uncoated 2 
steel. Sections of the southern end of the alignment are moderately corrosive to uncoated steel. Data 3 
on soil corrosivity to uncoated steel below a depth of approximately 5 feet (i.e., where pipelines, 4 
tunnels, and the deeper part of the tunnel shafts would be constructed) are not available. However, 5 
given the variability in the composition of the soils and geologic units on and within which the 6 
conveyance facilities would be constructed, corrosivity hazards are likely to range from low to high. 7 
Site-specific soil investigations would need to be conducted to determine the corrosivity hazard at 8 
depth at each element of the conveyance facility. 9 

Soils that are moderately and highly corrosive to uncoated steel (including steel rebar embedded in 10 
concrete) may cause the concrete to degrade, threatening the integrity of these facilities. 11 

Compressible Soils 12 

Soils that are weakly consolidated or that have high organic matter content (such as peat or muck 13 
soils) present a risk to structures and infrastructure because of high compressibility and poor 14 
bearing capacity. Soils with high organic matter content tend to compress under load and may 15 
decrease in volume as organic matter is oxidized. Much of the Alternative 4 tunnel alignment is 16 
underlain by near-surface soils that consist of peat. However, the soils in the area where the intakes 17 
would be located have a relatively low organic matter content. Based on liquid limits reported in 18 
county soil surveys, near-surface soils in the Alternative 4 alignment vary from low to medium 19 
compressibility. 20 

Damage to or collapse of the pipelines, intakes, pumping plant, transition structures, and control 21 
structures could occur where these facilities are constructed in soils and sediments that are subject 22 
to subsidence and differential settlement. Because of compressible soils, such effects could occur at 23 
the three intakes, the pumping plant, and the sedimentation basins, Subsidence- or differential 24 
sediment–induced damage or collapse of these facilities could cause a rapid release of water to the 25 
surrounding soil, causing an interruption in water supply and producing underground cavities, 26 
depressions at the ground surface, and surface flooding. 27 

The tunnels would be constructed at a depth below the peat (Figure 9-4); therefore, subsidence 28 
caused by organic matter decomposition below the tunnels is expected to be minimal. Surface and 29 
subsurface settlement may occur during tunnel construction; however, certain methods and 30 
practices may be used during tunnel construction to help reduce and manage settlement risk. 31 
Chapter 9, Geology and Seismicity, discusses the risks of settlement during tunnel construction and 32 
methods to reduce the amount of settlement (Impact GEO-2). 33 

Embankments that have subsided would be subject to overtopping, leading to flooding on the 34 
landside of the embankments. The embankment that would be subject to this hazard is the 35 
expanded Clifton Court Forebay. 36 

NEPA Effects: Various facilities would be located on expansive, corrosive, and compressible soils. 37 
However, all facility design and construction would be executed in conformance with the CBC, which 38 
specifies measures to mitigate effects of expansive soils, corrosive soils, and soils subject to 39 
compression and subsidence. The CBC requires measures such as soil replacement, lime treatment, 40 
and post-tensioned foundations to offset expansive soils. The CBC requires such measures as using 41 
protective linings and coatings, dialectric (i.e., use of an electrical insulator polarized by an 42 
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applied electric field) isolation of dissimilar materials, and active cathodic protection systems to 1 
prevent corrosion of concrete and steel. 2 

Potential adverse effects of compressible soils and soils subject to subsidence could be addressed by 3 
overexcavation and replacement with engineered fill or by installation of structural supports (e.g., 4 
pilings) to a depth below the peat where the soils have adequate load bearing strength, as required 5 
by the CBC and by USACE design standards. Geotechnical studies would be conducted at all the 6 
facilities to determine the specific measures that should be implemented to reduce these soil 7 
hazards to levels consistent with the CBC. Liquid limit and soil organic matter content testing would 8 
be performed on collected soil samples during the site-specific field investigations to determine site-9 
specific geotechnical properties. Settlement monitoring points should be established along the route 10 
during tunnel construction and results reviewed regularly by a professional engineer. 11 

The engineer would develop final engineering solutions to any hazardous condition, consistent with 12 
the code and standards requirements of federal, state, and local oversight agencies. As described in 13 
section 10.3.1, Methods for Analysis, and in Appendix 3B, Environmental Commitments, such design 14 
codes, guidelines, and standards include the California Building Code and resource agency and 15 
professional engineering specifications, such as the DWR Interim Levee Design Criteria for Urban 16 
and Urbanizing Area State Federal Project Levees, and USACE Engineering and Design—Earthquake 17 
Design and Evaluation for Civil Works Projects. 18 

By conforming to the CBC and other applicable design standards, potential effects associated with 19 
expansive and corrosive soils and soils subject to compression and subsidence would be offset. 20 
There would be no adverse effect. 21 

CEQA Conclusion: Significant impacts could occur if there is risk to life and property as a result of 22 
constructing the proposed water conveyance facilities in areas of expansive, corrosive, and 23 
compressible soils. Many of the Alternative 4 facilities would be constructed on soils that are subject 24 
to expansion and are moderately or highly corrosive to concrete and uncoated steel, as well as soils 25 
that are moderately or highly subject to compression under load. Corrosive soils could damage in-26 
ground facilities or shorten their service life. Compression/settlement of soils after a facility is 27 
constructed could result in damage to or failure of the facility. Surface soils that are moderately to 28 
highly expansive exist throughout the Alternative 4 alignment except in the central part of the Delta 29 
between approximately Staten Island and Bacon Island. Expansive soils could cause foundations, 30 
underground utilities, and pavements to crack and fail. However, DWR would be required to design 31 
and construct the facilities according to state and federal design standards, guidelines, and building 32 
codes. The CBC requires measures such as soil replacement, lime treatment, and post-tensioned 33 
foundations to offset expansive soils. The CBC requires such measures as using protective linings 34 
and coatings, dielectric (i.e., use of an electrical insulator polarized by an applied electric field) 35 
isolation of dissimilar materials, and active cathodic protection systems to prevent corrosion of 36 
concrete and steel in conformance with CBC requirements. Potential adverse effects of compressible 37 
soils and soils subject to subsidence could be addressed by overexcavation and replacement with 38 
engineered fill or by installation of structural supports (e.g., pilings) to a depth below the peat where 39 
the soils have adequate load bearing strength, as required by the CBC and by USACE design 40 
standards. Conforming to these codes and standards (Appendix 3B, Environmental Commitments) is 41 
an environmental commitment by DWR to ensure that potential adverse effects associated with 42 
expansive and corrosive soils and soils subject to compression and subsidence would be offset. 43 
Therefore, this impact would be less than significant. No mitigation is required. 44 
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Impact SOILS-5: Accelerated Bank Erosion from Increased Channel Flow Rates as a Result of 1 
Operations 2 

River channel bank erosion/scour is a natural process. The rate of natural erosion can increase 3 
during high flows and as a result of wave effect on banks during high wind conditions. 4 

In general, changes in river flow rates associated with BDCP operations would remain within the 5 
range that presently occurs. However, the operational components would cause changes in the tidal 6 
flows in some Delta channels, specifically those that lead into the major habitat restoration areas 7 
(Suisun Marsh, Cache Slough, Yolo Bypass, and South Delta ROAs). In major channels leading to the 8 
restoration areas, tidal flow velocities may increase; this may cause some localized accelerated 9 
erosion/scour. Alternative 4 would have effects of a lesser magnitude with respect to potential 10 
accelerated bank erosion because the flow from the north Delta would be 9,000 cfs rather than 11 
15,000 cfs, as it is under some of the other BDCP alternatives. 12 

However, the increased flows would be offset as part of the conservation measures by the dredging 13 
of these major channels, which would create a larger channel cross-section. The larger cross section 14 
would allow river flow rates to be similar to that of other high tidal flows in the region. Moreover, as 15 
presently occurs and as is typical with most naturally-functioning river channels, local erosion and 16 
deposition within the tidal habitats is expected as part of the restoration. 17 

For most of the existing channels that would not be subject to tidal flow restoration, there would be 18 
no adverse effect to tidal flow volumes and velocities. The tidal prism would increase by 5–10%, but 19 
the intertidal (i.e., MHHW to MLLW) cross-sectional area also would be increased such that tidal 20 
flow velocities would be reduced by 10–20% compared to the existing condition. Consequently, no 21 
appreciable increase in scour is anticipated. 22 

NEPA Effects: The effect would not be adverse because there would be no net increase in river flow 23 
rates and therefore no net increase in channel bank scour. 24 

CEQA Conclusion: Changes in operational flow regimes could cause increases in flow rates in 25 
channels and sloughs, potentially leading to increases in channel bank scour. However, where such 26 
changes are expected to occur (i.e., at the mouths of tidal marsh channels), the project would also 27 
entail expansion of the channel cross-section to increase the tidal prism at these locations. The net 28 
effect would be to reduce the channel flow rates by 10–20% compared to Existing 29 
Conditions. Consequently, no appreciable increase in scour is anticipated. The impact would be less 30 
than significant. No mitigation is required. 31 

Impact SOILS-6: Accelerated Erosion Caused by Clearing, Grubbing, Grading, and Other 32 
Disturbances Associated with Implementation of Proposed Conservation Measures CM2–33 
CM11, CM18 and CM19 34 

Conservation measures would include breaching, lowering, or removing levees; constructing 35 
setback levees and cross levees or berms; raising the land elevation by excavating relatively high 36 
areas to provide fill for subsided areas or by importing fill material; surface grading; deepening 37 
and/or widening tidal channels; excavating new channels; modifying channel banks; and other 38 
activities. Moreover, excavation and grading to construct facilities, access roads, and other features 39 
would be necessary under the two conservation measures that are not associated with the ROAs 40 
(i.e., CM18 Conservation Hatcheries and CM19 Urban Stormwater Treatment). These activities could 41 
lead to accelerated soil erosion rates and consequent loss of topsoil. 42 
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Water Erosion 1 

Activities associated with conservation measures that could lead to accelerated water erosion 2 
include clearing, grubbing, demolition, grading, and other similar disturbances. Such activities 3 
steepen slopes and compact soil. These activities tend to degrade soil structure, reduce soil 4 
infiltration capacity, and increase runoff rates, all of which could cause accelerated erosion and 5 
consequent loss of topsoil. 6 

Gently sloping to level areas, such as where most of the restoration actions would occur, are 7 
expected to experience little or no accelerated water erosion because of the lack of runoff energy to 8 
entrain and transport soil particles. 9 

Graded and otherwise disturbed tops and sideslopes of existing and project levees and 10 
embankments are of greater concern for accelerated water erosion because of their steep gradients. 11 
Soil eroded from the disturbed top and water side of levees could reach adjoining waterways (if 12 
present), unless erosion and sediment control measures are implemented. 13 

Wind Erosion 14 

Wind erosion potential varies widely among and within the ROAs (Figure 10-6). Areas within ROAs 15 
with high wind erodibility are largely correlated with the presence of organic soils. Wind erodibility 16 
in the Suisun Marsh, Cache Slough, and South Delta ROAs ranges from high to low. The Yolo Bypass 17 
ROA generally has a low wind erodibility hazard. 18 

Conservation measures construction activities (e.g., excavation, filling, grading, and vehicle traffic on 19 
unimproved roads) that could lead to accelerated wind erosion are the same as those for water 20 
erosion. These activities may entail vegetation removal and degradation of soil structure, both of 21 
which would make the soil more subject to wind erosion. Removal of vegetation cover and grading 22 
increase soil exposure at the surface and obliterate the binding effect of plant roots on soil 23 
aggregates. These effects make the soil particles more subject to entrainment by wind. 24 

Unlike water erosion, the potential for wind erosion is generally not dependent on slope gradient 25 
and location, nor is the potential affected by context relative to a receiving water. Without proper 26 
management, the wind-eroded soil particles can be transported great distances. 27 

The transport of soil material from the conveyance facilities for use as fill in subsided areas within 28 
the ROAs could subject the soils to wind erosion, particularly if the fill material consists of peat. The 29 
peat would be especially susceptible to wind erosion while being loaded onto trucks, transported, 30 
unloaded, and distributed onto the restoration areas. 31 

NEPA Effects: These effects could potentially cause substantial accelerated erosion. However, as 32 
described in section 10.3.1, Methods for Analysis, and Appendix 3B, Environmental Commitments, the 33 
BDCP proponents would be required to obtain coverage under the General Permit for Construction 34 
and Land Disturbance Activities, necessitating the preparation of a SWPPP and an erosion control 35 
plan. The General Permit requires that SWPPPs be prepared by a QSD and requires SWPPPs be 36 
implemented under the supervision of a QSP. The QSD would select erosion and sediment control 37 
BMPs such as preservation of existing vegetation, seeding, mulching, fiber roll and silt fence barriers, 38 
erosion control blankets, watering to control dust entrainment, and other measures to comply with 39 
the practices and turbidity level requirements defined by the General Permit. Partly because the 40 
potential effect on receiving waters depends on location of a work area relative to a waterway, the 41 
BMPs would be site-specific. The QSP would be responsible for day-to-day implementation of the 42 
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SWPPP, including BMP inspections, maintenance, water quality sampling, and reporting to the State 1 
Water Board. Proper implementation of the requisite SWPPP, site-specific BMPs, and compliance 2 
with the General Permit would ensure that accelerated water and wind erosion as a result of 3 
implementing conservation measures would not be an adverse effect. 4 

CEQA Conclusion: Vegetation removal and other soil disturbances associated with construction of 5 
restoration areas could cause accelerated water and wind erosion of soil. However, the BDCP 6 
proponents would seek coverage under the state General Permit for Construction and Land 7 
Disturbance Activities. Permit conditions would include erosion and sediment control BMPs (such 8 
as revegetation, runoff control, and sediment barriers) and compliance with water quality 9 
standards. As a result of implementation of Permit conditions, the impact would be less than 10 
significant. No mitigation is required. 11 

Impact SOILS-7: Loss of Topsoil from Excavation, Overcovering, and Inundation Associated 12 
with Restoration Activities as a Result of Implementing the Proposed Conservation Measures 13 
CM2–CM11 14 

NEPA Effects: Topsoil effectively would be lost as a resource as a result of its excavation (e.g., levee 15 
foundations, water control structures); overcovering (e.g., levees, embankments, application of fill 16 
material in subsided areas); and water inundation (e.g., aquatic habitat areas) over extensive areas 17 
of the Plan Area. Based on ICF’s calculations using a geographic information system, implementation 18 
of habitat restoration activities at the ROAs would result in excavation, overcovering, or inundation 19 
of a minimum of 77,600 acres of topsoil. This effect would be adverse because it would result in a 20 
substantial loss of topsoil. Mitigation Measures SOILS-2a and SOILS-2b would reduce the severity of 21 
this effect. 22 

CEQA Conclusion: Significant impacts could occur if there is loss of topsoil from excavation, 23 
overcovering, and inundation associated with restoration activities as a result of implementing the 24 
proposed conservation measures. Implementation of CM2 through CM11 would involve excavation, 25 
overcovering, and inundation (to create aquatic habitat areas) of topsoil over extensive areas, 26 
thereby resulting in a substantial loss of topsoil. Therefore, the impact would be significant. 27 
Mitigation Measures SOILS-2a and SOILS-2b would minimize and compensate for these impacts to a 28 
degree by minimizing topsoil loss, but not to a less than significant level because topsoil would still 29 
be permanently lost over extensive areas. Therefore, this impact is considered significant and 30 
unavoidable. 31 

Mitigation Measure SOILS-2a: Minimize Extent of Excavation and Soil Disturbance 32 

Please see Mitigation Measure SOILS-2a under Impact SOILS-2. 33 

Mitigation Measure SOILS-2b: Salvage, Stockpile, and Replace Topsoil and Prepare a 34 
Topsoil Storage and Handling Plan 35 

Please see Mitigation Measure SOILS-2b under Impact SOILS-2. 36 

Impact SOILS-8: Property Loss, Personal Injury, or Death from Instability, Failure, and 37 
Damage from Construction on Soils Subject to Subsidence as a Result of Implementing the 38 
Proposed Conservation Measures CM2–CM11 39 
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With the exception of the Suisun Marsh ROA, the ROAs are not in areas of high subsidence nor where 1 
the soils have a high organic matter content (Figures 10-2 and 10-9). Consequently, only the Suisun 2 
Marsh ROA would be expected to be subject to substantial subsidence. Based on its current 3 
elevation, the Suisun Marsh ROA has not experienced significant subsidence, despite the fact that the 4 
soils are organic and of considerable thickness (Figure 10-3). 5 

NEPA Effects: Damage to or failure of the habitat levees could occur where these are constructed in 6 
soils and sediments that are subject to subsidence and differential settlement. These soil conditions 7 
have the potential to exist in the Suisun Marsh ROA. Levee damage or failure could cause surface 8 
flooding in the vicinity. This potential effect could be substantial because the facilities could be 9 
located on unstable soils that are subject to subsidence. However, as described in section 10.3.1, 10 
Methods for Analysis, and Appendix 3B, Environmental Commitments, geotechnical studies would be 11 
conducted at all the ROAs to identify the types of soil stabilization that should be implemented to 12 
ensure that levees, berms, and other features are constructed to withstand subsidence and 13 
settlement and to conform to applicable state and federal standards. Such standards include the 14 
USACE Design and Construction of Levee and DWR Interim Levee Design Criteria for Urban and 15 
Urbanizing Area State-Federal Project Levees. 16 

For example, high organic matter content soils and all soils otherwise subject to subsidence that are 17 
unsuitable for supporting levees would be overexcavated and replaced with engineered fill, and the 18 
unsuitable soils disposed of offsite as spoils. Geotechnical evaluations will be conducted to identify 19 
soil materials that are suitable for engineering purposes. Liquid limit and organic content testing 20 
should be performed on collected soil samples during the site-specific field investigations to 21 
determine site-specific geotechnical properties. 22 

With construction of all levees, berms, and other conservation features designed and constructed to 23 
withstand subsidence and settlement and through conformance with applicable state and federal 24 
design standards, this effect would not be adverse. 25 

CEQA Conclusion: Significant impacts could occur if there is property loss, personal injury, or death 26 
from instability, failure, and damage from construction on soils subject to subsidence as a result of 27 
implementing the proposed conservation measures. Some of the restoration area facilities would be 28 
constructed on soils that are subject to subsidence. Subsidence occurring after the facility is 29 
constructed could result in damage to or failure of the facility. However, because the BDCP 30 
proponents would be required to design and construct the facilities according to state and federal 31 
design standards and guidelines (which may involve, for example, replacement of the organic soil), 32 
the impact would be less than significant. No mitigation is required. 33 

Impact SOILS-9: Risk to Life and Property from Construction in Areas of Expansive, Corrosive, 34 
and Compressible Soils as a Result of Implementing the Proposed Conservation Measures 35 
CM2–CM11 36 

Expansive Soils 37 

The ROAs generally have soils with moderate or high shrink-swell potential. The ROAs with a 38 
significant extent of highly expansive soils are the Yolo Bypass and Cache Slough ROAs (Figure 10-39 
4). None appears to have appreciable areas of soils with very high expansiveness. 40 

Potential adverse effects of expansive soils are a concern only to structural facilities within the 41 
ROAs, such as water control structures. Seasonal shrinking and swelling of moderately or highly 42 
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expansive soils could damage water control structures or cause them to fail, resulting in a release of 1 
water from the structure and consequent flooding, which would cause unplanned inundation of 2 
aquatic habitat areas. 3 

Corrosive Soils 4 

Soils in all the ROAs possess high potential for corrosion of uncoated steel, and the Suisun ROA and 5 
portions of the West Delta ROA possess soils with high corrosivity to concrete. 6 

Compressible Soils 7 

Highly compressible soils are in the Suisun Marsh, Cache Slough, Yolo Bypass, 8 
Cosumnes/Mokelumne, and South Delta ROAs. Areas of low to medium compressibility occur in the 9 
South Delta ROA. Silts and clays with a liquid limit less than 35% are considered to have low 10 
compressibility. Silts and clays with a liquid limit greater than 35% and less than 50% are 11 
considered to have medium compressibility and greater than 50% are considered highly 12 
compressible. Organic soils typically have high liquid limits (greater than 50%) and are therefore 13 
considered highly compressible. 14 

NEPA Effects: The conservation measures could be located on expansive, corrosive, and 15 
compressible soils. However, ROA-specific environmental effect evaluations and geotechnical 16 
studies and testing would be completed prior to construction within the ROAs. The site-specific 17 
environmental evaluation would identify specific areas where engineering soil properties, including 18 
soil compressibility, may require special consideration during construction of specific features 19 
within ROAs. Conformity with USACE, CBC, and other design standards for construction on 20 
expansive, corrosive and/or compressible soils would prevent adverse effects of such soils. 21 

CEQA Conclusion: Some of the restoration component facilities would be constructed on soils that 22 
are subject to expansion, corrosive to concrete and uncoated steel, and compress under load. 23 
Expansive soils could cause foundations, underground utilities, and pavements to crack and fail. 24 
Corrosive soils could damage in-ground facilities or shorten their service life. Compression or 25 
settlement of soils after a facility is constructed could result in damage to or failure of the facility. 26 
However, because the BDCP proponents would be required to design and construct the facilities 27 
according to state and federal design standards, guidelines, and building codes (which may involve, 28 
for example, soil lime stabilization, cathodic protection of steel, and soil replacement), this impact 29 
would be considered less than significant. No mitigation is required. 30 
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 1 

Fish and Aquatic Resources 2 

11.1 Environmental Setting/Affected Environment 3 

11.1.1 Areas of Potential Environmental Effects 4 

11.1.1.2 Upstream of the Delta 5 

As discussed in Chapter 3, Description of Alternatives, the areas upstream of the Plan Area that could 6 
potentially be affected by the BDCP alternatives include those areas in the SWP and CVP system that 7 
may be affected by alterations in SWP and CVP operations, including the reservoirs, rivers, and other 8 
components of the SWP and CVP. These components include the following instream, reservoir, and 9 
riparian areas. 10 

 Claire Engle Lake, Lewiston Lake, and the Trinity River 11 

 Shasta Lake and the upper and lower Sacramento River 12 

 Whiskeytown Reservoir and Clear Creek 13 

 Oroville Reservoir, Thermalito Afterbay, and the lower Feather River 14 

 Folsom Reservoir, Lake Natoma and the lower American River 15 

 New Melones Reservoir and the Stanislaus River 16 

 Millerton Reservoir and the San Joaquin River 17 

The timing, duration, and magnitude of water exports affect hydrodynamic conditions that may 18 
affect species present in the river reaches and reservoirs upstream of the Delta. Flows within the 19 
rivers and tributaries are altered by SWP and CVP facilities and operations, and are important to the 20 
movement and migration behaviors, straying potential, habitat availability and suitability, and 21 
stranding potential of numerous aquatic species. Operational changes to flow timing, duration, and 22 
magnitude can directly affect anadromous species adult immigration, spawning, egg incubation, 23 
rearing, and outmigration, as well as resident non-migratory species habitat availability for all life 24 
stages. 25 

Water management and conveyance, hydrology, and water quality in these upstream rivers and 26 
reservoirs are discussed in Chapter 5, Water Supply; Chapter 6, Surface Water; and Chapter 8, Water 27 
Quality, respectively. Therefore, the following sections focus primarily on aquatic resources and 28 
provide a summary of the key stressors within each geographic area, as appropriate. 29 

The assumed timing of each fish species life stage for each of the areas evaluated is provided in the 30 
text of the specific impacts. This timing was determined in coordination with FWS, NMFS, and DFW 31 
biologists. As noted below in Section 11.3.2, Methods, not all of the available models capture the 32 
same range of life stage occurrence. These discrepancies are noted in the description of each model 33 
as applicable. 34 
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11.1.2.2 Noncovered Aquatic Natural Communities 1 

Low Salinity Zone 2 

The “low salinity zone” (LSZ) within the San Francisco Estuary is defined as the area within the 3 
estuary where salinity is approximately 0.5 to 6 parts per thousand (ppt). The LSZ has been noted to 4 
be important nursery habitat for zooplankton and early life stages of fish in various estuaries 5 
(Bennett et al. 2002). Pelagic (open-water) fish habitat may include the LSZ and is characterized by 6 
physical and chemical properties such as salinity, turbidity, and water temperature, and biological 7 
properties such as prey production. Pelagic fish habitat suitability in the San Francisco Estuary is 8 
partially influenced by variation in freshwater flow (e.g., Delta outflow) as a function of natural 9 
hydrological variation and water operations (Jassby et al. 1995; Kimmerer 2004), as well as other, 10 
non-flow-related factors. Several fish species use a variety of behaviors to maintain themselves 11 
within open-water areas where water quality and food resources are favorable (Bennett et al. 2002), 12 
including the LSZ and a number of tidal channel and littoral habitats (Sommer and Mejia 2013). For 13 
example, Delta smelt, longfin smelt, striped bass, and threadfin shad distribute themselves at 14 
different concentrations of salinity within the estuarine salinity gradient (Feyrer et al. 2007; 15 
Kimmerer 2002a; Kimmerer et al. 2013), indicating that, at any point in time, salinity is a major 16 
factor affecting the geographic distributions of these species. The range of salinity occupied varies 17 
by species and life stage within species, with some life stages having relatively broad distributions.  18 

X2 (i.e., roughly the center of the LSZ), is defined as the distance from the Golden Gate Bridge 19 
upstream to where salinity near the bottom of the water column is approximately 2 ppt. Salinity 20 
between 2 and approximately 30 ppt is roughly linearly distributed between X2 and the mouth of 21 
the estuary (Monismith et al. 1996). X2 reflects the physical response of the San Francisco Estuary to 22 
changes in flow and provides a geographic frame of reference for estuarine conditions (Kimmerer 23 
2002b). The estuary responds to freshwater flow, as characterized by the inverse statistical 24 
relationship between X2 and Delta outflow lagged by approximately two weeks (Kimmerer 2004). 25 
Because the position of X2 relies on a number of physical parameters, including river flows, water 26 
diversions and tides, its position shifts over many kilometers on a daily and seasonal cycle. Over the 27 
course of a year, the location of X2 can range from San Pablo Bay during high river flow periods to 28 
up into the Delta during low-flow periods (generally summer/fall). As discussed by Jassby et al. 29 
(1995), X2 was chosen as an appropriate ecosystem indicator because from a physical standpoint it 30 
was a useful length scale for parameterizing the spatial structure of the salt field in the northern San 31 
Francisco Estuary. In addition, X2 had ecological significance because it indicated the boundary 32 
between upstream and downstream reaches that differ greatly in baroclinic pressure gradients and 33 
density stratification, which result in it being an indicator of entrapment location at which the 34 
estuarine turbidity maximum often occurs and where spatial maxima of important zooplankton 35 
species (Eurytemora affinis and Neomysis mercedis) as well as fishes (e.g., larval striped bass) are 36 
found in close proximity (Jassby et al. 1995). Jassby et al. (1995) found that X2 meets several critical 37 
criteria listed by Messer (1990, as cited by Jassby et al. 1995) for use as an indicator in 38 
environmental monitoring/assessment: 39 

 Correlation with changes in ecosystem processes: the correlations with X2 found by Jassby et al. 40 
(1995) included phytoplankton particulate organic carbon in Suisun Bay, zooplankton 41 
consumers (Neomysis), epibenthic crustaceans (Crangon), benthic consumers in Suisun Bay 42 
(molluscs), bottom-foraging fish (starry flounder), and survival (striped bass) and abundance 43 
(longfin smelt and striped bass) of fish that feed in the water column. 44 
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 Integration of effects over space and time: X2 integrates over space by acting as a scalar 1 
representation of the entire salinity field and integrates over time through application of a mean 2 
X2 value to an appropriate time period such as the early life stages of fish such as longfin smelt. 3 

 Unambiguous and monotonic relation with a habitat variable: X2 has unambiguous relationships 4 
with a number of habitat variables, including the salinity distribution and net outflow, in 5 
addition to related habitat characteristics such as geographic extent and location of the low-6 
salinity zone,  7 

 Quantifiable by automated or synoptic monitoring: X2 is estimated by interpolation of 8 
conductivity recorded at various monitoring locations.  9 

Kimmerer (2002a) found that distributions of fish species including striped bass, Sacramento 10 
splittail, longfin smelt, delta smelt, and starry flounder, substantially overlapped with the LSZ, and 11 
that large parts of some of the populations also were outside the LSZ. Relationships between X2 and 12 
abundance indices of fish and aquatic species have been developed for many estuary-dependent 13 
copepods, mysids, bay shrimp, and several fishes—including longfin smelt, Pacific herring, starry 14 
flounder, Sacramento splittail, American shad, and striped bass (Kimmerer 2002a). In some cases 15 
(striped bass and American shad), the mechanism for these relationships may be increased 16 
availability of habitat (including the LSZ) with greater flow (lower X2) (Kimmerer et al. 2009; 17 
Kimmerer et al. 2013). In the case of splittail, the mechanism is likely to be availability of floodplain 18 
habitat for the early life stages, which correlates with X2, rather than the extent of tidal habitat 19 
including the LSZ. In the case of other species, particularly longfin smelt, it is unclear what the 20 
mechanism explaining the X2-abundance correlation may be; Kimmerer et al. (2013: 13) suggested 21 
that “dynamic attributes of habitat that vary with flow, such as retention by estuarine circulation or 22 
transport to rearing areas, may be more important than quantity of habitat for some fish species.” 23 
Feyrer et al. (2007) found that a simple linear regression between the delta smelt fall midwater 24 
trawl index (representing parental stock) and the delta smelt summer townet index (representing 25 
juvenile recruitment) was significantly improved when including average fall salinity (specific 26 
conductance), which the authors suggested provided evidence that the decline in the area of suitable 27 
physical and chemical habitat played a role in declines in delta smelt abundance.  28 

According to California Department of Fish and Game (2010a), the available data and information 29 
indicate that (1) the abundance of many fish and aquatic species is related to water flow timing and 30 
quantity; (2) for many fish and aquatic species, more water flow translates into greater species 31 
production or abundance; (3) fish and aquatic species are adapted to use the water resources of the 32 
Delta during all seasons of the year, but for many species, important life history stages or processes 33 
consistently coincide with increased winter-spring flows; and (4) the source, quality, and timing of 34 
water flows through the estuary influences the production of Chinook salmon in both the San 35 
Joaquin River and Sacramento River Basins (California Department of Fish and Game 2010b).  36 

The extent of the low salinity zone, which is positively correlated with freshwater outflow and 37 
negatively correlated with the position of the 2-ppt isohaline, largely overlaps with the distribution 38 
of other essential physical resources and key biotic resources that are necessary to support delta 39 
smelt, but is not the only factor that defines the extent of habitat for delta smelt. The delta smelt fall 40 
abiotic habitat index developed by Feyrer et al. (2011) is based on the probability of presence of 41 
delta smelt given certain water clarity and salinity and does not account for other abiotic (e.g., water 42 
velocity, depth) and biotic (e.g., food density) factors that may interact with water clarity and 43 
salinity to influence the probability of occurrence. The three physical variables (temperature, 44 
salinity, and turbidity) combined could explain just a quarter of the variance in patterns of delta 45 
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smelt presence and absence in the estuary. It is unclear what portion of that fractional explained 1 
variance is actually due to turbidity, rather than salinity. While temperature was not found to be a 2 
predictor of delta smelt presence in the fall, it has been shown to be important during summer 3 
months (Nobriga et al. 2008). 4 

The overall relationship between X2 and the delta smelt fall abiotic habitat index is the result of two 5 
linked statistical analyses, each of which include uncertainties that are compounded when the 6 
analyses are combined. In addition, while the position of X2 is correlated with the distribution of 7 
salinity and turbidity regimes (Feyrer et al. 2007), the relationship of that distribution and smelt 8 
abundance indices is not clear (National Research Council 2010). Nevertheless, this method has 9 
been previously applied to analyses for delta smelt habitat and therefore is included in this analysis 10 
of relative comparisons between action alternatives and baseline conditions (see summary of 11 
methods in section 11.3.2.2 below).  12 

The appreciable uncertainty related to the significance of the LSZ and fall outflow management for 13 
delta smelt have led to research efforts to be initiated under a Collaborative Science and Adaptive 14 
Management Program (CSAMP). The CSAMP was launched following a decision by the United States 15 
District Court for the Eastern District of California on April 9, 2013, issued in response to a motion to 16 
extend the court-ordered remand schedule for completing revisions to the NMFS (2009) and USFWS 17 
(2008) SWP/CVP BiOps. Under the CSAMP, a Collaborative Adaptive Management Team (CAMT) has 18 
the mission of working to develop a robust science and adaptive management program that will 19 
inform both the implementation of the current BiOps and the development of future BiOps. This 20 
adaptive management team has formulated a workplan that identifies a number of key questions 21 
and possible investigative approaches to the issue of fall outflow management (Table 11-4; 22 
Collaborative Adaptive Management Team 2014); the investigations resulting from this work would 23 
directly inform the uncertainty surrounding fall outflow management for delta smelt. 24 

Table 11-4. Key Questions and Possible Investigative Approaches to Address Fall Outflow 25 
Management as Part of the Collaborative Adaptive Management Team Fall Outflow Workplan  26 

Key Questions Possible Investigative Approaches 
Are there biases in the IEP survey 
data? How should the survey data 
be utilized if biases do exist? 

Convene a workshop to discuss possible survey problems and identify 
opportunities to address in 2014 with existing data. 
Consider ongoing work and approaches of Emilio Laca. Many of these 
issues have been proposed by FWS to be addressed through a package 
of gear efficiency and smelt distribution studies; however, that package 
includes extensive field work, and some elements have timelines 
extending beyond the remand period.  

Under what circumstances does 
survival in the fall affect 
subsequent winter abundance? 

Quantitatively determine the contribution of delta smelt survivorship in 
the fall to inter-annual population variability. Review available lifecycle 
models for applicability.  

Under what circumstances do 
environmental conditions in the 
fall season contribute to 
determining the subsequent 
abundance of delta smelt?  

Investigate the relationship between fall outflow and the relative change 
in delta smelt abundance using univariate and multivariate and 
available historic data. Related to work undertaken in the Management, 
Analysis, and Synthesis Team (MAST) report, which examined pairs of 
dry and wet years in 2005/6 and 2010/11.  
Also explore effects occurring through other avenues (e.g. growth or 
fecundity).  
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Key Questions Possible Investigative Approaches 
How much variability in tidal, 
daily, weekly, and monthly 
fluctuations in fall X2 is 
attributable to water project 
operations? 

Hydrological modeling tools to determine the prospective locations of 
X2 in the fall under circumstances with and without project operations. 
An analysis of historical data will also be carried out to examine outflow 
during periods when the projects were required to meet specific 
outflow requirements, to evaluate the degree of control that has been 
possible at various time scales. See work addressing this issue by: 
Grossinger, Hutton, and a paper by Cloern and Jassby (2012)  

Under what circumstances is 
survival of delta smelt through the 
fall related to survival or growth 
rates in previous life stages?  

Compare delta smelt survival during the fall to both survival in prior 
seasons and to fork length at the end of the summer/start of the fall. 
New data are being collected as part of the Fall Outflow Adaptive 
Management Plan (FOAMP). Consider individual-based modeling (IBM).  

Does outflow during the fall have 
significant effects on habitat 
attributes that may limit the 
survival and growth of delta smelt 
during the fall?  

There may be competing approaches that will be simultaneously 
pursued. One is to develop graphs and conduct univariate and 
multivariate analyses involving survival ratios and growth rates. Test 
whether month-to-month declines in abundance or growth during the 
fall is greater when X2 is located further east.  
See also the analytical approach in MAST report, work by Kimmerer, 
Burnham & Manly.  

Can an index based on multiple 
habitat attributes provide a better 
surrogate for delta smelt habitat 
than one based only on salinity and 
turbidity?  

Review approaches in existing literature. There may be competing 
approaches that will be simultaneously pursued, depending on expert 
advice. One possible approach is to develop suitability index curves and 
combine geometrically to create a habitat quality index. Utilize data 
from areas where delta smelt are frequently observed to assess habitat 
quality. See work by Burnham, Manly, and Guay.  

Under what conditions (e.g., 
distribution of the population, prey 
density, contaminants) do fall 
operations have significant effects 
on survival?  

Utilizing relationships identified in the above studies, simulate how 
changes in project operations may influence survival of delta smelt 
during the fall.  

Source: Collaborative Adaptive Management Team (2014) 
 1 

11.1.4 Ecological Processes and Functions 2 

11.1.4.1 Hydrology 3 

A full description of hydrology is provided in Chapter 5, Water Supply and Chapter 6, Surface Water. 4 
The following is provided as a brief overview of hydrologic conditions. 5 

The volume and distribution of water in the watershed influence important ecological processes and 6 
functions. Streamflows within the watershed are extremely variable. Most of the precipitation 7 
occurs from December through June. A large part of the total flow volume occurs during relatively 8 
short periods, caused either by rainfall or snowmelt. Construction and operation of dams on major 9 
rivers and streams has reduced peak winter and spring flows, and increased summer and fall flows. 10 
Dry-year flows can be higher in regulated streams than in unregulated streams because of release of 11 
carryover storage from reservoirs. Within tributaries to the Plan Area, winter and spring peak flows, 12 
and summer and fall base flows are important to maintain ecological processes such as sediment 13 
transport, stream meandering, and riparian habitat regeneration. Native fish species evolved with 14 
these flow patterns, and spawning and migrating fish depend on the natural seasonal and 15 
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interannual streamflow patterns. Native habitats and species in the watershed’s ecosystem evolved 1 
in the context of a highly variable flow regime punctuated by extreme seasonal and interannual 2 
changes in flow (CALFED Bay-Delta Program 2000a). Within the Plan Area, most sediment is 3 
delivered during high flows in winter/spring (Wright and Schoellhamer 2005), and high pulses of 4 
sediment are tied to biological responses such as migration of delta smelt prior to spawning 5 
(Grimaldo et al. 2009; Sommer et al. 2011). Flow pulses on the main tributaries to the Plan Area are 6 
correlated with downstream movement of large pulses of juvenile salmonids such as winter-run 7 
Chinook salmon (del Rosario et al. 2013), and the extent of inundation of floodplains such as the 8 
Yolo Bypass and resulting access by fish varies greatly each year because of differences in hydrology 9 
(Roberts et al. 2013). 10 

The volume and distribution of water in the watershed influence important ecological processes and 11 
functions. The natural hydrograph in the watershed is extremely variable with most of the 12 
unimpeded flow occurring from December through June during relatively short periods, caused 13 
either by rainfall or snowmelt. Native fish species evolved with these flow patterns, and spawning 14 
and migrating fish depend on naturally variable seasonal and interannual streamflow patterns for 15 
maintenance of the habitat conditions needed to successfully complete their life cycles (CALFED 16 
Bay-Delta Program 2000a). Construction and operation of dams on major rivers and streams has 17 
reduced peak winter and spring flows and increased summer and fall flows, altering the natural 18 
processes that sustain these habitats (e.g. sediment transport, stream meandering, and riparian 19 
regeneration) and creating more stable hydrologic conditions favored by non-native species. River-20 
transported sediments are an essential component of the physical structure and nutrient base of the 21 
Bay-Delta ecosystem and its riverine and tidal arteries. The coarse sediment supply is highly 22 
variable between the streams and tidal sloughs of the Sacramento and San Joaquin Rivers and Bay-23 
Delta ecosystems. Most sediment is transported and deposited during winter and spring runoff 24 
events. Typically, bars, shoals, and braided deltas form or expand as floodwaters decline and 25 
stabilize during the dry season. Due to the construction of reservoirs on the major rivers in the 26 
watershed, sediment transport to the lower rivers below the reservoirs has been reduced. 27 

Stream meander is a dynamic natural process, and is also a term used to describe the shape of the 28 
river as a sinuous or bending wave form. Rivers with active stream channel meander zones 29 
generally support a greater diversity of aquatic and terrestrial habitats and biotic communities. 30 
Central Valley streams have been affected by physical modifications that diminish stream 31 
meandering and associated aquatic and riparian habitats. However, substantial reaches of several 32 
large rivers still support full or partial characteristics of a dynamic stream meander pattern. The 33 
best example in California is the Sacramento River between Red Bluff and Butte City. Other 34 
important examples include the San Joaquin River (from Mossdale to Merced River); the Merced, 35 
Tuolumne, Cosumnes, Feather, and Yuba Rivers; and Cottonwood, Stony, and Cache Creeks. 36 

Floodplains and flood processes provide important seasonal habitat for fish and wildlife, and 37 
provide sediment and nutrients to both the flooded lands and aquatic habitats of the rivers and Bay-38 
Delta. Today, mostly primary open water channels remain, lacking floodplains, are bordered by 39 
steep-sided riprapped levees often lacking in native vegetation. The Delta waterways generally 40 
contain freshwater, with brief incursions of slightly brackish water (e.g., water with greater than 41 
1,000 parts pf chloride per million parts of water; see Figure 8-5 in Chapter 8, Water Quality) into 42 
the western Delta (see also Figures 8-24 and 8-25 in Chapter 8, Water Quality). As described in 43 
section 8.2.3.7 of Chapter 8, Water Quality, although the primary source of salinity in the Delta is 44 
seawater intrusion from the west (CALFED Bay-Delta Program 2000), salinity also is elevated in the 45 
San Joaquin River inflows as a result of irrigated agricultural drainage on southern San Joaquin 46 
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Valley soils of marine origin that are naturally high in salts, and from salt in Delta waters that are 1 
used for irrigation and returned back to the Delta. The major incursions of brackish water into the 2 
legal Delta generally have occurred in the fall (Feyrer et al. 2007; Cloern and Jassby 2012); they are 3 
very rare during spring. Delta hydrodynamics are determined by a combination of flow parameters 4 
including Delta inflow, Delta diversions, tidal flows, and facility operations (e.g., operation of the 5 
Delta Cross Channel [DCC] gates); the effects of these parameters varies by geographic location. For 6 
example, cross-Delta water flow to the south Delta pumping plants generally reduces residence time 7 
of water in the Delta and alters flow direction and magnitude (Arthur et al. 1996; Kimmerer and 8 
Nobriga 2008), and flow direction and magnitude are also influenced by natural hydrology and 9 
reservoir operations in San Joaquin River tributaries that influence inflows to the South Delta 10 
subregion. Kimmerer and Nobriga (2008) found that the Delta residence time of simulated particles 11 
released in the northern Delta were relatively short and influenced by export flow at low inflow 12 
(reflecting river domination), whereas southern Delta particle residence times generally were much 13 
longer and strongly influenced by export flows. 14 

Plant contributions to the estuary food web consist mostly of benthic algae and phytoplankton 15 
produced in the estuary and its watershed. The watershed food web is subject to seasonal and 16 
annual trends in response to variation in hydrologic and other environmental factors. The 17 
proportion of the organic material that moves through the Delta and reaches Suisun Bay varies 18 
considerably from year to year and depends, in part, on prevailing flow conditions. At higher flows, 19 
much of the organic material brought in by the rivers will travel to Suisun Bay or farther 20 
downstream to San Pablo Bay or central San Francisco Bay. At low flows, a greater proportion 21 
remains in the Delta or is exported from the South Delta pumping plants(Jassby and Cloern 2000). 22 

For detailed discussion of water flow and hydrodynamics refer to Chapter 6, Surface Water. 23 

11.1.5 Factors Affecting Species Success 24 

There are a number of environmental factors, including actions, environmental characteristics or 25 
organisms that may affect fish and aquatic resources, ecological processes, and habitats. An 26 
overview of factors affecting fish and aquatic resources is first presented by geographic area (i.e., 27 
upstream of the Plan Area, the Plan Area, and downstream of the Plan Area). More detailed 28 
discussions regarding species-, run-, and life stage-specific stressors are provided in Appendix 11A. 29 

Numerous documents were reviewed to identify factors affecting fish and aquatic resources in the 30 
watershed. These documents include the draft BDCP Habitat Conservation Plan (HCP)/Natural 31 
Community Conservation Plan (NCCP), the Delta Regional Ecosystem Restoration Implementation 32 
Plan (DRERIP) Conceptual Models, the MSCS, the 2009 NMFS BiOp (National Marine Fisheries 33 
Service 2009a), the U.S. Fish and Wildlife Service (USFWS) BiOp (U.S. Fish and Wildlife Service 34 
2008), NMFS and USFWS species recovery plans, primary literature, agency technical memoranda, 35 
and others. Common to many of these documents was the identification of major categories of 36 
factors that negatively affect fish and aquatic species, ecological processes, and habitats within the 37 
watershed, including (1) water development and conveyance; (2) water quality, contaminants, and 38 
toxicity; (3) nonnative aquatic resources; (4) harvest and hatchery management; and (5) 39 
recreational and commercial activities. 40 
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11.1.5.1 Water Development and Conveyance 1 

Current hydrodynamic conditions within the Delta act as ecosystem stressors by affecting species 2 
movement among habitats, limiting habitat availability and suitability, creating conditions favoring 3 
nonnative invasive species, and limiting food production (e.g., by direct export of a portion of 4 
primary production; Jassby et al. 2002). SWP and CVP exports have direct and indirect effects on 5 
fishes in the Delta. Specifically, exports entrain fish, alter hydrodynamics, and affect food webs. A full 6 
description of the export facilities is included in Chapter 5, Water Supply. A brief overview of the 7 
facilities is described below for reference. 8 

The amount and timing of water exports from the Delta affects the level of entrainment. These 9 
hydrodynamic conditions affect water quantity and quality due to higher water velocities and 10 
reduced residence time, which alter various habitat types that are dependent upon natural flow 11 
patterns. In addition, the rate and location that water is diverted from the Delta affects the residence 12 
time of water in many Delta channels that, in combination with other factors, affects primary and 13 
secondary production (California Department of Fish and Game 2008b). 14 

CVP and SWP South Delta Entrainment and Salvage Operations 15 

Entrainment of Delta fish in water diversions has been an important focus for scientific investigation 16 
in the Delta and a key consideration for management of water operations and fish conservation. The 17 
south Delta SWP and CVP facilities are the largest water diversions in the Delta, and have been the 18 
subject of most scientific investigation and management actions relating to entrainment. In the past, 19 
these facilities have entrained large numbers of Delta fish species. Before fish reach the CVP and 20 
SWP facilities, there are other ways mortality occurs. Through-Delta survival can be negatively 21 
affected by export operations (Newman 2003; Newman and Brandes 2010; but see also Zeug and 22 
Cavallo 2013), which may be a combination of direct entrainment losses within the south Delta 23 
export facilities and predation in channels leading to the facilities. For example, between 1979 and 24 
1993 up to 435,000 juvenile Chinook salmon and 56,000 delta smelt were salvaged annually at the 25 
SWP south Delta fish facility (Brown et al. 1996). The actual entrainment losses were likely an order 26 
of magnitude greater than measured salvage, due to predation in Clifton Court Forebay and the 27 
relatively low diversion efficiency of the louver fish exclusion system (the percentage of fish that are 28 
successfully directed to holding tanks and counted) (Brown et al. 1996; Castillo et al. 2012). Note 29 
that identification to species has been made more consistent than prior to 1993 and the methods for 30 
calculating salmon entrainment have changed since the 1990s, so that absolute comparisons 31 
between previous and current timeframes may not be accurate; nevertheless, it is evident that 32 
entrainment loss at the south Delta export facilities was previously appreciably higher than occurs 33 
today (discussed further below). Entrainment by agricultural diversions also occurs (Nobriga et al. 34 
2004) but is not believed to be as substantial because of the small size of these intakes, although 35 
predation levels in the vicinity of the structures may be high (Vogel 2011). 36 

In recent years, entrainment of pelagic species (e.g., delta smelt and longfin smelt) and other Delta 37 
fish from the south Delta facilities has been substantially reduced due to changes in export 38 
operations as well as declining abundance of some fish such as delta smelt (Kimmerer 2011). 39 
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11.1.5.2 Hydrograph and Hydrodynamic Alterations 1 

Delta Outflow 2 

Delta outflow is the primary driver of the salinity gradient in Suisun Bay. Delta outflow controls, in 3 
balance with upstream salinity intrusion from the Bay, the location of the LSZ (Kimmerer 2004; 4 
Kimmerer et al. 2009; U.S. Fish and Wildlife Service 2008; National Marine Fisheries Service 2009a). 5 
Delta outflows can also affect the distribution of some species of larval fish and other aquatic 6 
organisms, as well as nutrients and food supplies into the lower reaches of the Delta and Suisun Bay. 7 
As previously discussed under Pelagic Habitat Areas, the abundance of many species inhabiting the 8 
Delta is related to water flow timing and quantity and salinity (California Department of Fish and 9 
Game 2010b). 10 

Nearly 20% of the total mean Sacramento River outflow occurs between April and June under 11 
current SWP and CVP operations, compared to nearly 50% of the total mean outflow occurring 12 
between April and June during the later portion of the nineteenth century, before the two projects 13 
existed (The Bay Institute 1998; National Marine Fisheries Service 2009a). In all water-year types 14 
(wet, average, dry) the Sacramento River and its tributaries represent the largest flow into the Delta, 15 
followed by the San Joaquin River and then the eastside tributaries such as the Mokelumne and 16 
Cosumnes rivers. Delta outflow varies by water year type. For example, in the above normal 2000 17 
water year more than 70% of water entering the Delta passed through the system as outflow 18 
(Governor’s Delta Blue Ribbon Task Force 2008). In the dry 2001 and wet 1998 water year about 19 
54% and 90%, respectively, of the water entering the Delta was outflow (Governor’s Delta Blue 20 
Ribbon Task Force 2008). 21 

Delta outflow targets have been developed to protect delta smelt and longfin smelt (U.S. Fish and 22 
Wildlife Service 2008; California Department of Fish and Game 2009). To improve delta smelt 23 
habitat, the 2008 USFWS Biological Opinion on the Coordinated Long-term Operation of the CVP and 24 
SWP (2008 USFWS BiOp sets forth targets for managing the location of X2 through increasing Delta 25 
outflow during fall when the preceding water year was wetter than normal (U.S. Fish and Wildlife 26 
Service 2008). Subject to adaptive management, USFWS (2008a) prescribes that sufficient Delta 27 
outflow be provided to maintain average location of X2 for September and October no greater (more 28 
eastward) than 74 km (about 46 miles) in the fall following wet years and 81 km (about 50 miles) in 29 
the fall following above-normal years. The monthly average X2 must be maintained at or seaward of 30 
these values for each individual month and not averaged over the 2-month period. In November, the 31 
inflow to SWP and CVP reservoirs in the Sacramento River Basin will be added to reservoir releases 32 
to provide an added increment of Delta inflow and to augment Delta outflow up to the fall target 33 
(U.S. Fish and Wildlife Service 2008). This action is to be implemented between September 1 and 34 
November 30 (U.S. Fish and Wildlife Service 2008). On-going litigation affected X2 implementation 35 
in 2011. In 2011, the District Court enjoined Reclamation and DWR from implementing Fall X2 at 36 
74km but set the action at no more west than 79 km. As described in more detail in the Low Salinity 37 
Zone portion of section 11.1.2.2 above, the appreciable uncertainty related to the significance of the 38 
LSZ and fall outflow management for delta smelt have led to research efforts to be initiated under a 39 
Collaborative Science and Adaptive Management Program (CSAMP). This effort aims to reduce the 40 
uncertainty around the importance of fall outflow to delta smelt by facilitating a number of research 41 
efforts (Collaborative Adaptive Management Team 2014).  42 
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Old and Middle River Flows 1 

Old and Middle Rivers are two major distributary channels that serve as the primary conveyance of 2 
water through the Delta to the SWP and CVP pumping facilities (Grimaldo et al. 2009). Old and 3 
Middle River Net flow can be positive (i.e., seaward) or negative (i.e., towards SWP and CVP) 4 
depending San Joaquin River inflow and SWP and CVP exports. In general, net flow in the Old and 5 
Middle River are negative.(U.S. Fish and Wildlife Service 2008). OMR flow toward the pumps is 6 
increased seasonally by installation of the South Delta Temporary Barriers Project (TBP) (U.S. Fish 7 
and Wildlife Service 2008). The measure of San Joaquin flow that goes past Jersey Point is known as 8 
Qwest and represents the lower San Joaquin River flow (U.S. Fish and Wildlife Service 2008). 9 

SWP and CVP Fish Facility data show that salvage of key species of interest, including juvenile 10 
salmon, delta smelt, and longfin smelt, generally increases as OMR flow become more negative 11 
(Kimmerer 2008, Grimaldo et al. 2009). For salmonids, route selection has been found to affect 12 
entrainment risk as well (Cavallo et al. 2015Based on particle tracking modeling, Kimmerer and 13 
Nobriga (2008) found that footprint (i.e., zone of influence) for larval delta smelt extends into the 14 
Sacramento River under high export, low inflow scenarios. Based on this work, the USFWS 15 
determined that OMR flows greater than -2,000 ± 500 cfs in Old and Middle Rivers mostly reduced 16 
the zone of entrainment to the southern region of the Delta (FWS 2008) NMFS (2009a) considered 17 
this information useful in analyzing the potential “zone of effects” for entraining emigrating juvenile 18 
and smolting salmonids. A similar pattern is observed in juvenile salmon and smolt salvage analyses 19 
conducted by DWR (National Marine Fisheries Service 2009a). Loss of older juveniles at the SWP 20 
and CVP fish collection facilities increases sharply at Old and Middle River flows of approximately -21 
5,000 cfs and departs from the initial slope at flows below this. Using the proposed operational 22 
scenario in the Biological Assessment (Reclamation 2008) and given the data derived from 23 
Reclamation (2008), flows in Old and Middle Rivers are consistently greater than the -2,000 ± 500 24 
cfs threshold for entrainment (i.e., more upstream flow) (National Marine Fisheries Service 2009a). 25 
Assuming that, in the normal (natural) flow patterns in the Delta, juvenile and smolting Chinook 26 
salmon and steelhead will use flow as a cue in their movements and will orient to the ambient flow 27 
conditions prevailing in the Delta waterways, then upstream flows will direct fish toward the pumps 28 
during current operations (National Marine Fisheries Service 2009a), when the Old and Middle 29 
Rivers flows are more negative than -2,000 cfs. 30 

Old and Middle River Flow Targets 31 

To protect pre-spawning adult delta smelt from entrainment during the initial high flows of the wet 32 
season (first flush), and to provide advantageous hydrodynamic conditions early in the migration 33 
period, the 2008 USFWS BiOp (U.S. Fish and Wildlife Service 2008) stipulates an average daily OMR 34 
flow of no more negative than -2,000 cfs for a total duration of 14 days, with a 5-day running 35 
average of no more negative than -2,500 cfs (within 25%) (i.e., Action 1). The cue for when this 36 
action is triggered depends on the date, as summarized below. 37 

 December 1 to December 20 – Based on an examination of turbidity data from Prisoner’s Point, 38 
Holland Cut, and Victoria Canal; salvage data from the SWP and CVP; and other parameters 39 
important to the protection of delta smelt including, but not limited to, preceding conditions of 40 
X2, Fall Midwater Trawl, and river flows, the Smelt Working Group (SWG) may recommend a 41 
start date to USFWS (U.S. Fish and Wildlife Service 2008). 42 

 After December 20 – The action will begin if the 3-day average turbidity at Prisoner’s Point, 43 
Holland Cut, and Victoria Canal exceeds 12 nephelometric turbidity units (NTUs). However, the 44 
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SWG can recommend a delayed start or interruption based on other conditions, such as Delta 1 
inflow, that may affect vulnerability to entrainment (U.S. Fish and Wildlife Service 2008). 2 

Subsequent to implementation of Action 1 (above), Action 2 is then implemented using an adaptive 3 
process to tailor protection to changing environmental conditions. As in Action 1, the intent of 4 
Action 2 is to protect pre-spawning adults from entrainment and, to the extent possible, from 5 
adverse hydrodynamic conditions (U.S. Fish and Wildlife Service 2008). Action 2 prescribes that the 6 
range of net daily OMR flows will be no more negative than -1,250 cfs to -5,000 cfs. Depending on 7 
extant conditions (and the general guidelines below), specific OMR flows within this range are 8 
recommended by the SWG from the onset of Action 2 through its termination. The OMR flow 9 
requirements do not apply whenever a three-day flow average is greater than or equal to 90,000 cfs 10 
in the Sacramento River at Rio Vista and 10,000 cfs in the San Joaquin River at Vernalis (U.S. Fish 11 
and Wildlife Service 2008). Once such flows have abated, the OMR flow requirements of Action 2 12 
take effect (U.S. Fish and Wildlife Service 2008). 13 

The window for triggering Action 1 and Action 2 concludes when either of the following conditions 14 
is met: (1) water temperature reaches 53.6°F (12°C) based on a three-station daily mean at 15 
Mossdale, Antioch, and Rio Vista; or (2) delta smelt spawning begins (presence of spent females in 16 
the Spring Kodiak Trawl spawning survey or observed in salvage at Banks or Jones pumping plant) 17 
(U.S. Fish and Wildlife Service 2008). 18 

To minimize the number of larval delta smelt entrained at the facilities, once spawning is believed to 19 
have initiated (as determined by the two offramp conditions under Actions 1 and 2, above), net daily 20 
OMR flow will be no more negative than -1,250 cfs to -5,000 cfs based on a 14-day running average, 21 
with a simultaneous 5-day running average within 25% of the applicable requirement for OMR (U.S. 22 
Fish and Wildlife Service 2008). Offramp conditions for Action 3 include: (1) June 30; or (2) when 23 
water temperature reaches a daily average of 77ºF (25ºC) for three consecutive days at CCF (U.S. 24 
Fish and Wildlife Service 2008). 25 

The 2009 NMFS BiOp also prescribes actions related to Old and Middle River flows and exports from 26 
January 1 through June 15 to protect listed anadromous salmonids, which limits negative flows to -27 
2,500 cfs to -5,000 cfs in Old and Middle Rivers, depending on the presence of salmonids (National 28 
Marine Fisheries Service 2009a). Reverse flows are managed to reduce flows toward the pumps 29 
during periods of increased salmonid presence. The negative flow objective within the range will be 30 
determined based on a decision process, as described in National Marine Fisheries Service (2012a). 31 
On-going litigation modified implementation of these actions in 2012. In 2012, OMR flow conditions 32 
were set at -2,500 cfs for April 8–14, 2012 and -3,500 cfs April 15–30, 2012 (National Marine 33 
Fisheries Service 2012a). Of considerable importance to addressing uncertainty related to Old and 34 
Middle River flow actions for south Delta entrainment of listed salmonids is the work related to 35 
salmonid survival that is currently being initiated under the CSAMP (Table 11-5). 36 
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Table 11-5. Key Questions and Possible Investigative Approaches to Address South Delta Salmonid 1 
Survival as Part of the Collaborative Adaptive Management Team OMR/Entrainment Workplan  2 

Key Questions Possible Investigative Approaches 
What are key uncertainties, agreements, and 
disagreements in the understanding of direct and 
indirect effects of south Delta water operations on 
salmonid survival as linked to the South Delta 
Salmonid Research Collaborative (SDSRC) 
conceptual model?  
What are the areas/issues of scientific agreements 
and disagreements that contribute to the 
controversy over the effects of project operations 
on salmonid survival?  
Can the population level effects of a single 
management action be evaluated? If so, what tools 
are available?  

Convene a series of working sessions to review and 
potentially refine the current SDSRC conceptual 
model; identify, screen and document 
published reports and empirical data, as linked to 
the conceptual model.  
Identify key information gaps. Identify key 
scientific agreements and disagreements. Review 
public water agency (PWA) questions and 
hypotheses in this context, and develop a 
collaboratively produced report.  

Can synthesis of data from previous Delta salmonid 
tagging studies be combined and analyzed to 
address key questions/uncertainties about the 
direct and indirect ecological effects of exports on 
salmonid survival? 

Pending review and agreement on a proposal: 1) 
establish a working group to plan and oversee the 
strategy for "identification and meta"analysis of 
existing data; 2) identify initial questions to 
address and relevant data sets; and 3) 
conduct preliminary analyses.  

Are there alternative or additional metrics 
(e.g., OMR flows, export volumes, monthly export 
limits, etc.) that can be used to manage south Delta 
water operations, and improve survival of 
migrating salmonids in the south Delta?  

Convene a working group to synthesize and 
evaluate existing data to identify potential metrics 
and evaluate their benefits and limitations.  

To what extent and under what conditions do the 
export management actions reduce mortality of 
migrating salmonids? 

Summarize tools available or in development that 
can be used to evaluate the efficacy of export 
management actions. 

Are there questions important to CAMT that cannot 
be answered using the NMFS Southwest Fishery 
Science Center Life Cycle Model?  
Are there elements of other salmon models that 
would be beneficial to incorporate or link to the 
winter-run model (e.g., IOS, DPM, OBAN, SALMOD, 
Reclamation egg mortality model, CALSIM, DSM2, 
etc.)?  
Are there alternative management actions that can 
address water project effects on listed salmonids?  

Pending acquisition of new resources, convene a 
working group to evaluate the potential for 
existing models or new tools to inform the 
consultation on project operations including: 1) 
Review available information (including literature, 
data, and models) to identify controllable factors, 
linked to project operations, with greatest 
influence on survival; 2) Identify actions which 
might be taken to improve survival; 3) Evaluate 
actions and report relative contribution to survival 

Are there experimental modifications of the 6-year 
steelhead study that will enhance the 
understanding of the effect of inflow/export 
conditions on south Delta survival of steelhead? 

Identify opportunities and develop plans to 
enhance learning from the 6-year steelhead 
survival study (RPA IV.2.2) by testing untested or 
underrepresented I:Es, testing combinations of 
very high and very low San Joaquin inflows and 
very high and very low export levels; and testing 
similar I:Es at different discharge volumes (e.g., 1:1 
at 1,500cfs/1,500cfs; 6,000cfs/6,000cfs. Any new 
experimental components will include a clear 
statement of objective, approach, and statistical 
analysis plan.  
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Key Questions Possible Investigative Approaches 
Does tidal forcing in combination with export 
volumes affect migrational behavior and survival of 
migrating south Delta salmonids? 

Convene a working group to develop a detailed 
proposal suitable for peer review; including 
objectives, experimental approach, and a detailed 
statistical analysis plan. Arrange for and submit to 
external peer review. Review results of Enhanced 
PTM tool in development by SWFSC. A prerequisite 
for this element is completing the testing and 
validation of the technology to distinguish a free 
swimming tagged salmonid from one that has been 
preyed upon. 

Are results of tests using hatchery-reared 
salmonids representative of results of natural-
origin salmonids? 
Are the results of tests using one run of Chinook 
salmon representative of results of other runs? 
Are the results of tests using Chinook salmon 
representative of steelhead? 
If not, in each case can a correction factor be 
developed to allow for application of such test 
results? 

Convene a working group to review and synthesize 
existing information on hatchery- and natural-
origin surrogacy; if warranted, develop a concept 
proposal to investigate surrogacy. 

Source: Collaborative Adaptive Management Team (2014) 
 1 

11.1.5.3 Migration Barriers 2 

Delta Cross Channel Operations 3 

The DCC diverts Sacramento River water into Snodgrass Slough and the Mokelumne River (when 4 
the DCC gates are open), where the water then flows through natural channels within the Central 5 
Delta until it reaches the SWP and CVP pumping plants, about 50 miles away (CALFED Bay-Delta 6 
Program 2001). A detailed discussion of DCC operations is provided in Chapter 5, Water Supply. As 7 
noted there, the DCC operation (open) improves water quality in the Central Delta by improving 8 
circulation patterns of good quality water from the Sacramento River and reducing salt water 9 
intrusion in the western Delta). The enhanced stability of the freshwater pool in the Delta has 10 
enabled nonnative species, such as centrarchids and catfish, as well as invasive plants, such as 11 
Brazilian waterweed Egeria and water hyacinth, to thrive (Brown and Michniuk 2007; National 12 
Marine Fisheries Service 2009a; Hestir 2010). 13 

While the DCC improves water quality, the modification in water flows creates false attraction 14 
(attraction during adult immigration to non-natal rivers) to fish species such as Chinook salmon 15 
drawing these species into the lower San Joaquin River (National Marine Fisheries Service 2009a). 16 
Adult Chinook salmon that enter this area of the Delta are delayed in their upstream migration while 17 
they search for the distinctive olfactory (scent) migration cues of the Sacramento River in the lower 18 
San Joaquin River (National Marine Fisheries Service 2009a). 19 

Fish such as juvenile salmonids that are in the central Delta generally have lower survival rates than 20 
fish that continue migrating downstream in the Sacramento River toward the west Delta. Recent 21 
studies appear to support the conclusion that closing the DCC gates will improve the survival of 22 
juvenile salmonids originating from the Sacramento River and migrating through the Delta (Bureau 23 
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of Reclamation 2008a). Specifically, a recent particle tracking study (Kimmerer and Nobriga 2008) 1 
shows that DCC gate closure results in substantial increases in the proportion of Sacramento River 2 
water flowing into Georgiana Slough, Threemile Slough, and at the confluence of the Sacramento and 3 
San Joaquin Rivers, resulting in an overall similar proportion of flow diverted to the central Delta. 4 
This suggests that DCC gate closure may have less influence on the potential for central Delta fish 5 
mortality than previously thought (Bureau of Reclamation 2008a). 6 

Studies for 2006–2007 by Perry and Skalski (2008 as cited in National Marine Fisheries Service 7 
2009a) indicate that by closing the DCC gates when fish are present, total through-Delta survival of 8 
marked fish to Chipps Island increases by nearly 50% for fish moving downstream in the 9 
Sacramento River system. For 2007–2008 Perry and Skalski (2009) also found that fish survival in 10 
the interior Delta was lower than in the Sacramento River. However, closure of the DCC gates and 11 
the reduced flow did not result in a proportional reduction of salmon entry into the interior Delta. 12 
They found that a 30% reduction in DCC flow only resulted in a 15% entry reduction because more 13 
fish entered through the natural Georgiana Slough channel. The chance of fish entry into Georgiana 14 
Slough actually increased with the DCC gates closed, during that evaluation. 15 

Perry et al. (2012) address migration routes and survival through the system in 2009-2010, which 16 
experienced higher flows than previous years in the study (see previous paragraph). They report 17 
lower survival rates for interior Delta migration compared to the Sacramento River migration route. 18 
The DCC gates were closed for all but one of their studied release groups.  19 

The 2009 NMFS BiOp prescribes additional monitoring and alerts to trigger changes in DCC 20 
operations in order to reduce loss of emigrating salmonids and green sturgeon (National Marine 21 
Fisheries Service 2009a). Monitoring of salmonids and green sturgeon will be conducted in the Delta 22 
and upstream areas. Information collected from the monitoring programs will be used to make real-23 
time decisions regarding DCC gate operation and export pumping (National Marine Fisheries Service 24 
2009a). 25 

The 2009 NMFS BiOp also prescribes modifications to DCC gate operations to reduce direct and 26 
indirect mortality of emigrating juvenile salmonids and green sturgeon (National Marine Fisheries 27 
Service 2009a). Between November 1 and June 15, DCC gate operations will be modified to reduce 28 
loss of emigrating salmonids and green sturgeon. The operating criteria provide for longer periods 29 
of gate closures during the emigration season to reduce direct and indirect mortality of yearling 30 
anadromous salmonids (National Marine Fisheries Service 2009a). From December 1 to January 31, 31 
the gates will remain closed, except as operations are allowed using the implementation 32 
procedures/modified Salmon Decision Tree, as described in NMFS (2009a). Exceptions to the 33 
general prescription of DCC gate operations from the 2009 NMFS BiOp were made in response to the 34 
2014 drought in order to provide for salinity management in the Delta, with enhanced monitoring 35 
and triggering required to inform opening and closure of the gates for protection of listed species 36 
(Reclamation and DWR 2014).  37 

Navigation and Flood Control 38 

Levees and Levee Maintenance 39 

The development of the water conveyance system in the Delta has resulted in construction of more 40 
than 1,100 miles of armored levees to increase channel flood capacity elevations and flow capacity 41 
of the channels (Mount 1995). Creation of levees and the deep water shipping channels has reduced 42 
the natural tendency of the San Joaquin and Sacramento Rivers to create floodplains along their 43 
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banks with seasonal inundations (Bureau of Reclamation 2008a). These annual inundations 1 
provided habitat for rearing and foraging juvenile native fish that evolved with this flooding process 2 
(National Marine Fisheries Service 2009a). The construction of levees disrupts the natural 3 
hydrologic processes, resulting in a multitude of habitat-related effects, including isolation of the 4 
natural floodplain behind the levee from the active channel and its fluctuating hydrology (National 5 
Marine Fisheries Service 2009a). Alterations in channel form and fluvial geomorphology reportedly 6 
have led to loss of shallow water habitats, channel deepening, reduced floodplain areas, aquatic 7 
habitat degradation, and alteration of lotic (in-water biological, chemical and physical interactions) 8 
conditions in the Delta and the North San Francisco Bay (North Bay) (CALFED Bay-Delta Program 9 
1997), in addition to parts of upstream rivers (National Marine Fisheries Service 2009a). 10 

Many of these levees use riprap to armor the bank from erosive forces. The effects of channelization 11 
and riprapping include the alteration of river hydraulics and cover along the bank as a result of 12 
changes in bank configuration and structural features (National Marine Fisheries Service 2009a). 13 
These changes affect the quantity and quality of nearshore habitat for juvenile fishes and have been 14 
well studied (National Marine Fisheries Service 2009a). Simple slopes protected with rock 15 
revetment generally create nearshore hydraulic conditions characterized by greater depths and 16 
faster, more homogeneous water velocities than occur along natural banks. Higher water velocities 17 
typically inhibit deposition and retention of sediment and woody debris. These changes generally 18 
reduce the range of habitat conditions typically found along natural shorelines, especially by 19 
eliminating the shallow, slow-velocity river margins used by juvenile fish as refuge and escape from 20 
fast currents, deep water, and predators (National Marine Fisheries Service 2009a). In addition, the 21 
armoring and revetment of stream banks tends to narrow rivers, reducing the amount of habitat per 22 
unit channel length (Sweeney et al. 2004). 23 

In addition to direct effects of levees on aquatic habitat and fishes, riparian vegetation is eliminated 24 
in the riprapped portion of leveed banks, eliminating overhanging vegetation and future woody 25 
debris sources (Bureau of Reclamation 2008a). Large woody debris provides valuable habitat to fish 26 
such as salmonids (Bureau of Reclamation 2008a). Woody debris also has been removed from some 27 
rivers because it is perceived as a hazard to swimmers and boaters and impedes navigation (Bureau 28 
of Reclamation 2008a). The cumulative habitat loss from lack of woody debris recruitment, woody 29 
debris removal, and riprapping could be a factor in the decline of some Central Valley salmon 30 
populations (Bureau of Reclamation 2008a). 31 

Most levees in the Delta were constructed from materials dredged from low-lying edges of islands, 32 
or adjacent channels. Emergency levee repairs have required importation of large amounts of riprap 33 
and other materials. Due to current concerns about the impacts of dredging on listed fish species 34 
and water quality, dredging for levee maintenance has slowed (Delta Protection Agency 2007). 35 
Active maintenance actions of reclamation districts have precluded the establishment of ecologically 36 
important riparian vegetation, introduction of valuable instream woody materials from these 37 
riparian corridors, and the productive intertidal mudflats characteristic of the undisturbed Delta 38 
habitat (National Marine Fisheries Service 2009). Other consequences of reduced riparian habitats 39 
include the loss of shaded riverine aquatic habitat, channel complexity, and food supplies (CALFED 40 
Bay-Delta Program 1997). 41 

More recent levee repairs have focused on providing not only bank protection but also habitat 42 
features such as low-slope riparian benches and anchored woody material, in order to restore some 43 
functioning of these habitats for fish and other animals. Studies conducted to date suggest that such 44 
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habitat supports greater abundance of juvenile Chinook salmon than at unmitigated sites consisting 1 
only of rip-rap repairs (FISHBIO 2012).  2 

Water Quality, Contaminants, and Toxicity 3 

Contaminants are organic and inorganic chemicals and biological pathogens that can cause adverse 4 
physiological response in humans, plants, fish, or wildlife (California Department of Fish and Game 5 
2008b). A variety of contaminants are present in Delta waterways that have potential for varying 6 
levels of direct effects on fish species and food web processes. A detailed description of 7 
contaminants affecting Delta waterways, their potential effects on the physical environment, and the 8 
regulatory environment governing water quality is provided in Chapter 8, Water Quality. Chapter 11 9 
provides an analysis of the potential effects on aquatic resources based on changes to water quality 10 
and contaminant bioavailability associated with the alternatives.  11 

Sediment and Turbidity 12 

Sediment contamination can impact the ecological condition of the Delta. Numerous bottom-13 
dwelling fish species, such as sturgeon and common carp, forage on invertebrates and detritus 14 
associated with sediments. These fish may be exposed to contaminants through direct ingestion of 15 
toxic materials in the sediments or indirectly by ingesting sediment-dwelling organisms that have 16 
accumulated toxic materials in their tissues (i.e., bioaccumulation). A detailed discussion of 17 
sediment accumulation of toxic compounds and turbidity is provided in Chapter 8, Water Quality. 18 

Turbidity levels affect fish in different ways. Higher turbidity may be beneficial to delta smelt (as 19 
suggested by the negative correlation of the species’ occurrence with water clarity [Nobriga et al. 20 
2008; Feyrer et al. 2011; Sommer and Mejia 2013] and greater feeding efficiency with higher 21 
turbidity, as prey contrast with the background increases [Baskerville-Bridges et al. 2004]), and to 22 
other prey fish that use it to avoid predation. Very high levels of turbidity also have the potential to 23 
negatively affect some fish species such as salmonids by temporarily disrupting normal behaviors 24 
that are essential to growth and survival such as feeding, sheltering, and migrating. For example, 25 
behavioral avoidance of turbid waters may be one of the most important effects of suspended 26 
sediments on salmonids (Birtwell et al. 1984; DeVore et al. 1980; Scannell 1988). Disruption of 27 
feeding behaviors increases the likelihood that individual fish would face increased competition for 28 
food and space, and experience reduced growth rates, or possibly weight loss. Elevated turbidity 29 
levels also may affect the sheltering abilities of some juvenile fishes and may increase their 30 
likelihood of survival by decreasing their susceptibility to predation. However, turbidity also has 31 
been reported to reduce predation risk to fish species such as migrating Chinook salmon in other 32 
estuaries (e.g., the Fraser River) (Nobriga 2008). Very high levels of turbidity are most likely to 33 
occur in association with major channel disturbances (e.g., dredging). 34 

Mercury and Methylmercury 35 

In general, levels of mercury in the delta system are elevated in water, sediment, soils and biota, 36 
with higher levels in certain areas. The Delta and Suisun Marsh (as part of the San Francisco Bay) 37 
are both listed on the Clean Water Act Section 303(d) list as impaired water bodies for mercury (See 38 
Section 5D.4.1.1). 39 

The major sources of mercury to the delta are former mining areas located in the mountains that 40 
drain into the Sacramento River watershed, especially through Yolo Bypass, and to a lesser extent, 41 
through the Cosumnes-Mokelumne River(Wood et al. 2010). In general, sediment total mercury 42 
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concentrations are highest in the northern tributaries near the source areas, and follow a decreasing 1 
concentration gradient to the central and southern delta (Heim et al 2008). The same trend is seen 2 
in water concentrations and loading. Mercury has also come from the San Joaquin River watershed, 3 
but at minor levels relative to the Sacramento River watershed contribution.  4 

Mercury in an inorganic or elemental form tends to adhere to soils and has limited bioavailability. 5 
Under certain conditions, mercury may be converted by bacteria to a different form, called 6 
methylmercury, which is much more bioavailable and toxic than inorganic forms, and has a strong 7 
tendency to bioaccumulate in organisms. The toxicity and tissue concentrations of methylmercury 8 
are amplified as it biomagnifies through the foodchain. As a consequence, the filet mercury 9 
concentrations of most sportfish in the Delta exceed fish advisory guidelines. 10 

The multiple environmental parameters that influence mercury environmental chemistry and 11 
methylation are complex (Windham-Meyers et al. 2010). Some habitats (e.g., high tidal marsh, 12 
seasonal wetlands, and floodplains) more readily facilitate the methylation of mercury, resulting in 13 
greater exposure to wildlife, whereas perennial aquatic habitats and low tidal areas have relatively 14 
lower methylation potential (Alpers et al. 2008; Ackerman and Eagles-Smith 2010; Wood et al. 15 
2010). 16 

Mercury is of concern in the Delta in terms of bioaccumulation within the foodweb, and potential for 17 
effects on terrestrial species and humans, rather than direct effects on lower trophic levels (Davis et 18 
al. 2012; Melwani et al. 2009; Ackerman et al. 2012). Forage fishes similar to delta smelt show high 19 
spatial variability in the bioaccumulation of methylmercury (Gehrke et al. 2011; Greenfield et al. 20 
2013) as do juvenile Chinook salmon (Henery et al. 2010). It has not been demonstrated that these 21 
accumulations impair these small fishes, though they may be of concern for passing mercury up the 22 
food web to predator fish, birds and humans. There is no evidence for acute toxicity of mercury 23 
being related to recent declines of pelagic fish such as delta smelt, although mercury, selenium, and 24 
copper may have chronically affected these species (Brooks et al. 2012). 25 

A detailed discussion of mercury and methylmercury concentrations and distribution in the Delta is 26 
provided in Chapter 8, Water Quality. 27 

Selenium and Other Metals 28 

The main controllable sources of selenium in the Bay-Delta estuary are agricultural drainage 29 
(generated by irrigation of seleniferous soils in the western side of the San Joaquin basin) and 30 
discharges from North Bay refineries (in processing selenium-rich crude oil). Both the San Joaquin 31 
River and North Bay selenium loads have declined in the last 15 years in response to, first, a control 32 
program in the San Joaquin Grassland area, and, second, National Pollutant Discharge Elimination 33 
System (NPDES) permit requirements established for refineries in the late 1990s. The annual loads 34 
of selenium (mostly as selenate) entering the Bay-Delta estuary from the San Joaquin and 35 
Sacramento Rivers vary by water year (that is, by flow), but dissolved selenium loadings averaged 36 
2,380 kilograms per year (kg/year) from the San Joaquin and 1,630 kg/year from the Sacramento in 37 
the 1990–2007 period. The Sacramento River selenium concentration, however, is essentially at 38 
background levels (.06 +/-.02 µg/L), without evidence of significant controllable sources 39 
(U.S. Environmental Protection Agency 2011a). 40 
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The San Joaquin watershed, and specifically the Grassland section of the watershed, historically has 1 
been identified as a source of selenium to the Delta. However, mitigation measures have been put 2 
into place to manage selenium discharges to meet regulatory requirements. According to the 3 
Grassland Bypass Project Report 2006–2007, selenium loads already had been reduced by 75% in 4 
2007 relative to 1996 levels (McGahan 2010:Chapter 2). Concentrations of selenium in Salt Slough 5 
reportedly met the monthly mean goal of 2 µg/L (U.S. Environmental Protection Agency 2011b). 6 
Selenium concentrations measured in the San Joaquin River were consistently below 5 µg/L 7 
(McGahan 2010:Chapter 2),). As selenium discharge from the Grassland Bypass Project continues to 8 
decrease as the 5 µg/L goal is approached, concentrations in the San Joaquin River also can be 9 
expected to decrease. 10 

Under the Grassland Bypass Project, selenium discharges to Mud Slough (in the San Joaquin 11 
watershed) must be substantially reduced by December 31, 2019. Further, the Central Valley 12 
Regional Water Quality Control Board (2010b) recently approved an amendment to the basin plan 13 
in light of this project. The amendment requires that agricultural drainage be halted after December 14 
31, 2019, unless water quality objectives are met in Mud Slough (north) and the San Joaquin River 15 
between Mud Slough (north) and the mouth of the Merced River. Also, if the State Water Resources 16 
Control Board (State Water Board) finds that timely and adequate mitigation is not being 17 
implemented, it can prohibit discharge any time before December 31, 2019. As a result, a substantial 18 
reduction in selenium inputs (unrelated to the BDCP) to the San Joaquin River by 2019 would be 19 
expected to result in lower selenium inputs to the Delta from the San Joaquin River. 20 

Although selenium is soluble in an oxidized state, the majority typically becomes reduced and 21 
partitions into the sediment/particulate phases in an aqueous system; these reduced 22 
sediment/particulate phases are the most bioavailable (Presser and Luoma 2010). Selenium in soils 23 
is taken up by plant roots and microbes and enters the food chain through uptake by lower 24 
organisms. A portion of the selenium also is recycled into sediments as biological detritus. Lemly 25 
and Smith (1987) indicate that up to 90% of the total selenium in an aquatic system may be in the 26 
upper few centimeters of sediment and overlying detritus (Lemly 1998). 27 

In the Delta, water residence time also influences selenium concentrations and bioavailability. The 28 
longer the residence time of surface waters, the higher the particulate concentration resulting in 29 
higher potential for selenium uptake in wetlands and shallows (Presser and Luoma 2006, 2010). 30 
Aquatic systems in shallow, slow-moving water with low flushing rates are thought to accumulate 31 
selenium most efficiently (Presser and Luoma 2006; Lemly 1998).  32 

Water column selenium concentrations are sometimes not reliable indicators of risk to biota 33 
(Presser and Luoma 2010) . The ratio of selenium in particulates (which is more bioavailable) to 34 
selenium in the water column is a complex relationship that can vary across different hydrologic 35 
regimes and seasons (Presser and Luoma 2010). The type of food chain is also an important 36 
determinant of selenium risk and bioaccumulation. Plankton excrete most of the selenium they 37 
consume, and do not tend to bioaccumulate through the food chain (Stewart et al. 2004). Sessile 38 
filter feeders, such as the bivalve overbite clam (Potamocorbula amurensis), can bioaccumulate 39 
hundreds of times the waterborne concentration of selenium, and transfer it up a benthic-based 40 
food chain. In Suisun Bay, the bivalve overbite clam (Potamocorbula amurensis) is reported to be a 41 
highly efficient accumulator of selenium, and is present in great abundances, resulting in a high risk 42 
of exposures in the benthic-based food chain. However, the particulate concentrations of selenium in 43 
Suisun Bay are considered low. This is an important factor that mitigates bioaccumulation in some 44 
of the covered fish species, and is more fully discussed in later sections of this chapter. 45 
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Selenium effects on fish are typically manifested as deformities, which occur in developing embryos 1 
when selenium replaces sulfur in sulfur-rich hard tissues (Diplock 1976). For example, recent field 2 
surveys identified Sacramento splittail from Suisun Bay (where selenium concentrations are 3 
highest) that have deformities typical of selenium exposure (Stewart et al. 2004). 4 

Accumulation and distribution of selenium and other metals is described in detail in Chapter 8, 5 
Water Quality. 6 

Nonnative Species 7 

Nonnative Invertebrates 8 

Overbite Clam and Asian Clam 9 

Two species of nonnative bivalves, the Asian clam (Corbicula fluminea) and the overbite clam 10 
(Potamocorbula amurensis, previously Corbula amurensis), are two of the major consumers of 11 
phytoplankton in the Bay-Delta (Jassby et al. 2002). 12 

Based on analysis of 27 years of benthic data, Peterson and Vayssieres (2010) documented the 13 
establishment of the overbite clam during the 1987–1994 drought under high salinity conditions 14 
that favored the clam. Recruitment of larval overbite clams is dependent on salinity (2-30 ppt), 15 
benthic habitat that is not so turbulent as to inhibit attachment to the substrate, and the density of 16 
adult overbite clam (because of their water filtering, which may consume the larvae and create 17 
habitat that is too turbulent) (Thompson and Parchaso 2012). Adult overbite clams are able to 18 
tolerate lower salinities than larval recruits, so that the adults can persist in areas colonized by 19 
larvae even when salinity decreases to low levels (0.1 ppt) for limited periods. The population of 20 
overbite clam has persisted and extended its geographic range within the Delta (Kimmerer and Orsi 21 
1996, Jassby et al. 2002). This increase in the population of overbite clam resulted in profound 22 
changes to the zooplankton community. Predation (i.e., filter feeding) of copepod nauplii by overbite 23 
clams has been documented and is implicated in the decline of several species. Within 1 year after 24 
the overbite clam invasion, the abundance of three common estuarine copepods declined by 53 to 25 
91%. (Kimmerer et al. 1994). Changes in nutrient ratios related to increased ammonia have also 26 
been linked to the changes in zooplankton species assemblages (Glibert 2010; Glibert et al. 2011). 27 

Prior to 1987, the mysid shrimp dominated the macrozooplankton community of the Bay-Delta and 28 
was an important food item for fish, including juvenile striped bass. Following the overbite clam 29 
invasion, mysid shrimp abundance decreased sharply. Additional mysid species (e.g., Acanthomysis 30 
bowmani) have invaded the Bay-Delta, and compete with native mysid shrimp for food. Nonnative 31 
amphipod crustaceans may substitute for a depressed mysid shrimp population and a food source 32 
for juvenile fish; however, the relative contribution of this substitution is not well understood 33 
(Feyrer et al. 2003; Toft et al. 2003). 34 

As filter feeders, overbite clams consume phytoplankton, bacterioplankton, and small zooplankton 35 
such as rotifers and copepod nauplii (Werner and Hollibaugh 1993; Kimmerer et al. 1994). The 36 
coincident decline of phytoplankton with the proliferation of the overbite clam indicates that the 37 
clams are over-grazing the systems (CALFED 2008; Cloern and Nichols 1985). Alternative 38 
consumers have partially replaced those existing before the overbite clam invasion. For example, 39 
introduced copepods such as Pseudodiaptomus forbesi have replaced Eurytemora affinis, and 40 
nonnative mysids have partially compensated for the loss of Neomysis mercedis. 41 
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Overbite clams eliminated summer-long phytoplankton blooms starting in 1987, but responses of 1 
zooplankton and most fish were somewhat muted. When the overbite clam invaded, northern 2 
anchovy shifted in distribution seaward, reducing summer abundance by 94% in the Bay-Delta in 3 
direct response to reduced food availability. After overbite clams became abundant, all planktivores 4 
exhibited reduced food consumption and anchovy left; the departure of the anchovy mitigated the 5 
effects of the loss of phytoplankton productivity, making a greater proportion of the reduced 6 
zooplankton productivity available to other fish species (Kimmerer 2006). The departure of the 7 
anchovy from the Delta could potentially have resulted in additional food web-related effects in the 8 
Delta that have not been evaluated. 9 

In Suisun Bay, overbite clams are more reproductively active in wet years than in dry years, and this 10 
is believed to be a response to food availability/quality. During wet years, organic matter from 11 
upstream riverine sources augment food in Suisun Bay. During dry years, oceanic inputs provide a 12 
supplemental, but qualitatively different food source. Initiation and maintenance of reproductive 13 
activity is closely correlated with shifts in food availability/quality. The ability of the overbite clam 14 
to use a wide variety of food sources is a key to its success as an invasive species (Parchaso and 15 
Thompson 2002). 16 

Overbite clams are preyed upon heavily by migratory waterfowl, to the point of localized depletion 17 
during winter (Pulton et al. 2004) in San Pablo Bay and Grizzly Bay. Additional predators on 18 
overbite clams include white sturgeon, green sturgeon, Sacramento splittail and dungeness crab 19 
(Stewart et al. 2004). The role of overbite clams as prey in the Bay-Delta is an important step in the 20 
transfer of contaminants to higher trophic levels. Overbite clams have been observed to 21 
bioaccumulate selenium in their tissues at concentrations high enough to induce reproductive 22 
anomalies in predators, such as waterfowl and benthic-feeding fish, including white sturgeon and 23 
Sacramento splittail, and perhaps dungeness crab (Stewart et al. 2004). The clams exhibit high 24 
tissue concentrations, which is passed up through the food web to consumers of clams. 25 

The Asian clam C. fluminea invaded the San Francisco Estuary in 1945 (Hanna 1966). As with the 26 
overbite clam, the Asian clam has been noted to exert considerable grazing pressure (Lopez et al. 27 
2006; Lucas and Thompson 2012). Recruits tolerate salinity of 2 ppt or less, whereas adults can 28 
tolerate salinity up to 10 ppt, so there is a zone of overlap with the overbite clam (Thompson 2007). 29 
Within the mostly freshwater portions of the Delta, the Asian clam occupies a wide range of habitat, 30 
with density tending to be higher in areas with high phytoplankton growth rate and within the 31 
channels connecting the north and central Delta to the south Delta (Thompson 2007). Adult Asian 32 
clams are able to survive emersion from water for a number of days, allowing occupation of 33 
intertidal areas (Byrne et al. 1990).  34 
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11.2 Regulatory Setting 1 

11.2.1 Federal Plans, Policies, and Regulations 2 

11.2.1.2 Long-Term Central Valley 2008 and 2009 USFWS and NMFS 3 

Biological Opinions 4 

Collaborative Science and Adaptive Management Program (CSAMP) 5 

As noted above (see the Low Salinity Zone portion of section 11.1.2.2 and the Old and Middle River 6 
Flow Targets portion of section 11.1.5.2), the appreciable uncertainty related to the implementation 7 
of the USFWS and NMFS BiOps led to the launching of the CSAMP and its associated Collaborative 8 
Adaptive Management Team (CAMT). In addition to the workplan items noted in sections 11.1.2.2 9 
(related to fall outflow management for delta smelt) and 11.1.5.2 (related to south Delta salmonid 10 
survival), the CAMT’s workplan also includes a number of key questions and possible investigative 11 
approaches to the issue of delta smelt entrainment (Table 11-6). 12 

Table 11-6. Key Questions and Possible Investigative Approaches to Address Entrainment 13 
Management as Part of the Collaborative Adaptive Management Team OMR/Entrainment 14 
Workplan  15 

Key Questions Possible Investigative Approaches 
What factors affect adult delta smelt entrainment 
during and after winter movements to spawning 
areas?  
a. How should winter “first flush” be defined for 

the purposes of identifying entrainment risk 
and managing take of delta smelt at the south 
Delta facilities?  

b. What habitat conditions (e.g., first flush, 
turbidity, water source, food, time of year) lead 
to adult delta smelt entering and occupying the 
central and south Delta?  

Summarization of environmental and fish 
distribution/abundance data (e.g., FMWT, SKT). 
Multivariate analyses and modeling (e.g., 3D 
particle tracking) to examine whether fall 
conditions affect winter distribution.  
Completion of First Flush Study analyses.  
The Delta Conditions Team (DCT) is currently 
developing a scope of work to use turbidity 
modeling to examine various “first flush” 
conditions, expected entrainment risks, and 
potential preventative actions that could be taken 
to reduce entrainment, consistent with key 
question (a). The DCT could also conduct analyses 
to address key question (b).  

What are the effects of entrainment on the 
population? 
a. What is the magnitude (e.g., % of population) of 

adult and larval entrainment across different 
years and environmental conditions? 

b. How do different levels of entrainment for 
adults and larvae affect population dynamics, 
abundance, and viability?  

a. Application of different models (e.g., IBM, life 
history) to estimate proportional entrainment.  
A direct approach to addressing question (a) 
has been proposed by Kimmerer 2008 as 
modified in 2011. This or a derivative approach 
should be explored as a means to directly 
estimate the proportional entrainment that has 
occurred in recent years. Apply to as much of 
historical record as possible.  

b. Application of different models (e.g., IBM, life 
history, population viability analysis [PVA]) to 
simulate effects on population dynamics, 
abundance, and variability.  
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Key Questions Possible Investigative Approaches 
How many adult delta smelt and larval/post-larval 
delta smelt are entrained by the water projects? 

Workshop or expert panel review.  
Testing of new field methodologies such as 
SmeltCAM.  
Gear efficiency and expanded trawling 
experiments.  
Evaluation of alternative models to estimate 
abundance, distribution and entrainment.  

What conditions prior to movement to spawning 
areas affect adult delta smelt entrainment?  
Is there a relationship between delta smelt 
distribution and habitat conditions (e.g., turbidity, 
X2, temperature, food) during fall and subsequent 
distribution (and associated entrainment risk) in 
winter? 

Summarization of environmental and fish 
distribution/abundance data (e.g., FMWT, SKT).  
Multivariate analyses and modeling (e.g., 3D 
particle tracking) to examine whether fall 
conditions affect winter distribution.  
Completion of First Flush Study analyses.  

What factors affect larval and post-larval delta 
smelt entrainment? 
a. How does adult spawning distribution affect 

larval and post-larval entrainment?  
b. What conditions (e.g., first flush, spawning 

distribution, turbidity, water source, food, time 
of year) lead to larvae and post-larvae occupying 
the central and south Delta?  

Summarization of environmental and fish 
distribution/abundance data.  
Statistical analysis and modeling (e.g., 3D PTM) of 
effects of adult distribution (e.g., SKT) on larval 
(e.g., 20 mm) distributions. 
Summarization of environmental and fish 
distribution/abundance data (e.g., 20 mm).  
Multivariate analyses/modeling to identify 
conditions promoting occupancy of central and 
south Delta. 

What new information would inform future 
consideration of management actions to optimize 
water project operations while ensuring adequate 
entrainment protection for delta smelt? 
a. Can habitat conditions be managed during fall or 

early winter to prevent or mitigate significant 
entrainment events?  

b. Should habitat conditions (including OMR) be 
more aggressively managed in some 
circumstances as a preventative measure during 
the upstream movement period (e.g., following 
first flush) to reduce subsequent entrainment?  

Synthesis of available information and study 
results by CAMT Entrainment Team, designated 
expert panel, or both.  
Consultation with regulatory agencies and 
operators about the feasibility of different actions.  

Source: Collaborative Adaptive Management Team (2014) 
 1 
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Longfin Smelt Settlement Agreement 1 

Similar to the CSAMP discussed above, the Longfin Smelt Settlement Agreement aims to reduce the 2 
uncertainty related to longfin smelt, in order to expand current understanding of longfin smelt 3 
distribution, abundance, abundance trends, spawning location(s), and the relationship between 4 
Delta outflow and longfin smelt abundance. The primary objectives of the study to be undertaken for 5 
the Longfin Smelt Settlement Agreement are as follows: 6 

 Longfin smelt distribution and regional contribution to overall abundance 7 

 Quantify the relative abundance of early life stages and adult Longfin Smelt in Bay 8 
tributaries (e.g. Napa River, Sonoma Creek, Petaluma River, Alameda Creek and Coyote 9 
Creek) during the spawning and rearing seasons occurring during wet and dry years. 10 

 Determine if geochemical signatures of Bay tributaries vary to the extent that otolith 11 
geochemistry could be used to determine the relative contribution of Bay tributaries to 12 
recruited juvenile and adult fish collected in IEP-DFW surveys in the San Francisco Bay. 13 

 Determine the extent to which initial rearing in different salinity zones and geographic areas 14 
contribute to the Longfin Smelt population and compare these contributions between wet 15 
and dry years. 16 

 Determine if geochemical signatures of the ocean environment can inform the extent to 17 
which Longfin Smelt use the near-shore ocean environment using otolith geochemical 18 
signatures. 19 

 Longfin smelt vertical distribution behavior 20 

 Determine the extent to which Longfin Smelt exhibit regular vertical movements within the 21 
water column during the day-night cycle, and whether these behaviors vary among different 22 
regions of the estuary or seasonally. 23 

 Determine the relationship between water transparency and the Longfin Smelt catch in the 24 
Bay Study MWT and otter trawl surveys. 25 

  Determine whether changes may be needed in current Longfin Smelt survey index 26 
calculation methods, and whether the new information provides better insight into the 27 
proper formulation of quantitative population estimates. 28 

29 
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11.3 Environmental Consequences 1 

11.3.1.1 Potential Impacts Resulting from Construction and Maintenance 2 

of Water Conveyance Facilities 3 

Table 11-8. Life Stages of Covered Species Present in the North, East and South Delta Subregions during 4 
the In-Water Construction Window (June 1–October 31) 5 

Fish Species 
North Delta East Delta South Delta 

Life Stage Timing Sizea Life Stage Timing Size Life Stage Timing Size 
Delta smelt Adult Jun >2g Adult Jun >2g Adult Jun >2g 

Larva Jun–Jul <2g Larva Jun–Jul <2g Larva Jun–Jul <2g 
Longfin smelt Adult Not Present >2g Adult Not Present >2g Adult Not Present >2g 

Larva Not Present <2g Larva Not Present <2g Larva Not Present <2g 
Central Valley 
steelhead 

Adult Jun–
Sep 

Oct >2g Adult Not Present >2g Adult Not Present >2g 

Juvenile Jun–Oct >2g Juvenile Jun–Oct >2g Juvenile Jun–Oct >2g 
Winter-run 
Chinook salmon 

Adult Jun-Jul >2g Adult Not Present  Adult Not Present  
Juvenile Aug–Oct <2g, 

>2g 
Juvenile Not Present <2, 

>2 
Juvenile Not Present <2, 

>2 
Spring-run 
Chinook salmon 

Adult Jun Jul–
Aug 

>2g Adult Not Present  Adult Not Present  

Juvenile Jun <2g, 
>2g 

Juvenile Jun <2g, 
>2g 

Juvenile Jun <2g, 
>2g 

Late fall–run 
Chinook salmon 

Adult Oct >2g Adult Not Present  Adult Not Present  
Juvenile Jun–Oct >2g Juvenile Jun–Oct >2g Juvenile Jun–Oct >2g 

Fall-run Chinook 
salmon 

Adult Aug–
Sep 

Oct >2g Adult Aug–
Sep 

Oct >2g Adult Aug–
Sep 

Oct >2g 

Juvenile Jun >2g Juvenile Jun <2g, 
>2g 

Juvenile Jun <2g, 
>2g 

Splittail Larva Jun <2g Larva Jun  Larva Jun <2g 
Juvenile Jun–Jul <2g Juvenile Jun–Jul  Juvenile Jun–Jul <2g 

Green sturgeon Adult Jun–Oct >2g Adult Jun–Oct >2g Adult Jun–Oct >2g 
Juvenile Jun–Oct >2g Juvenile Jun–Oct >2g Juvenile Jun–Oct >2g 

White sturgeon Adult Jun–Oct >2g Adult Jun–Oct >2g Adult Jun-Oct >2g 
Larva Jun <2g Larva Jun <2g Larva Jun <2g 
Juvenile Jun–Oct >2g Juvenile Jun–Oct >2g Juvenile Jun–Oct >2g 

Pacific lamprey Adult Jun–Aug >2g Adult Jun–Aug >2g Adult Jun–Aug >2g 
Ammocoetes Jun–Oct >2g Ammocoetes Jun–Oct >2g Ammocoetes Jun–Oct >2g 

River lamprey Adult Sep–Oct >2g Adult Sep–Oct >2g Adult Sep–Oct >2g 
Ammocoetes Jan–Dec >2g Ammocoetes Jan–Dec >2g Ammocoetes Jan–Dec >2g 
Macropthalmia Jun–Jul >2g Macropthalmia Jun–Jul >2g Macropthalmia Jun–Jul >2g 

 

Black =abundant  Medium Gray=semi-abundant  Light Gray=low abundance  White=unsure if present  
Source: California Department of Water Resources 2013. 
a Size categories represent thresholds for assessing potential injury to fish from pile driving underwater noise  

(see "Underwater Noise"). 
 6 

Barge Unloading Facilities 7 

Temporary barge unloading facilities would be necessary to provide access for equipment and 8 
materials to the construction sites. The barge unloading facilities would be constructed at some of 9 
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the locations listed below, depending on alternative; these locations are shown in Mapbooks M3-1, 1 
M3-2, M3-3, and M3-4. 2 

 State Route 160 west of Walnut Grove (Alternatives 1A, 2A, 3, 5, 6A, 7, and 8). 3 

 Venice Island (Alternatives 1A, 2A, 3, 4, 5, 6A, 7, and 8). 4 

 Bacon Island (Alternatives 1A, 2A, 3, 4, 5, 6A, 7, 8, and 9). 5 

 Woodward Island (Alternatives 1A, 2A, 3, 5, 6A, 7, and 8. Two barge facilities would be 6 
constructed at this location under Alternative 9). 7 

 Victoria Island (Alternatives 1A, 2A, 3, 4, 5, 6A, 7, 8, and 9). 8 

 Tyler Island (Alternatives 1A, 2A, 3, 5, 6A, 7, and 8). 9 

 Hog Island (Alternatives 1B, 2B, and 6B). 10 

 Ryer Island (Alternatives 1C, 2C, and 6C). 11 

 Brannan Island (Alternatives 1C, 2C, and 6C). 12 

 Clifton Court Forebay (Alternative 4). 13 

 Glannvale Tract on Snodgrass Slough near the proposed intermediate forebay (Alternative 4). 14 

 Bouldin Island on San Joaquin River (Alternative 4). 15 

 Mandeville Island at the intersection of Middle River and San Joaquin River (Alternative 4). 16 

 Webb Tract (two barge facilities would be constructed on Webb Tract under Alternative 9— 17 
one at the northwest corner, and one on the eastern side). 18 

 Upper Jones Tract (Alternative 9). 19 

These temporary barge unloading facilities could consist of the landing approach over the levees 20 
and construction of a temporary dock to facilitate loading and unloading of the barges. The 21 
temporary docks would be supported by piles that would be driven in the river. The dimensions of 22 
the docks are anticipated to be approximately 50 by 300 feet. Where feasible, floating or existing 23 
docks could be used to reduce the amount of in-water construction activities required to construct 24 
the uploading facilities. Under Alternative 4, barge loading/unloading activities could require 25 
construction of a working pad on the landside of the levee, construction of a backfilled sheetpile wall 26 
to serve as a marginal wharf where barges could be moored, or construction of on-land or in-water 27 
mooring dolphins to secure barges during loading and unloading. Loading and unloading could be 28 
performed by a crane barge, ramps, a tracked or fixed-base crane, and/or conveyor. 29 

At the barge unloading facilities, piles likely would need to be driven to secure the barges or support 30 
docks for the transit of equipment and material to and from the portal sites. Sediments could be 31 
disturbed by propeller wash or wakes from the vessels used for transport and landing of the barges. 32 

Depending on the alternative, approximately 3,000 to 5,600 barge trips are projected to carry 33 
construction materials to the sites listed above. The landings would be in operation through 34 
construction activities at each associated portal (from 1 to 3 years, depending on which portals are 35 
serviced). 36 

After construction serviced by a landing is completed, the dock would be removed, and the area of 37 
the landing would be restored to pre-construction conditions. 38 
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Underwater Noise 1 

Underwater noise can be generated by a variety of activities during construction and operation of 2 
North Delta intakes, barge landings, and other in-water structures. Pile driving in or near aquatic 3 
habitat is of particular concern because the sounds generated by impact driving can reach levels that 4 
can injure or kill fish and other aquatic organisms. Each of the action alternatives includes a number 5 
of physical or structural components that will require vibratory and/or impact driving of temporary 6 
and permanent piles during construction. Several of these components involve pile driving activities 7 
within or adjacent to water bodies supporting sensitive fish species, resulting in potential exposure 8 
of these species to pile driving noise. 9 

Research indicates that impact pile driving can result in adverse effects to fish due to the high level 10 
of underwater sound produced (Popper and Hastings 2009). The effects of pile driving noise on fish 11 
may include behavioral responses, physiological stress, temporary and permanent hearing loss, 12 
tissue damage (auditory and non-auditory), and direct mortality. Factors that may influence the 13 
magnitude of effects include species, life stage, and size of fish; type and size of pile and hammer; 14 
frequency and duration of pile driving; site characteristics (e.g., depth); and distance of fish from the 15 
source. 16 

Dual interim criteria have been established to provide guidance for assessing the potential for injury 17 
of fish resulting from pile driving noise (Fisheries Hydroacoustic Working Group 2008), and were 18 
used in the present analysis. The dual criteria for impact pile driving are (1) 206 decibels (dB) for 19 
the peak sound pressure level; and (2) 187 dB for the cumulative sound exposure level (SELcumulative) 20 
for fish larger than 2 grams, and 183 dB SELcumulative for fish smaller than 2 grams. The peak SPL is 21 
considered the maximum sound pressure level a fish can receive from a single strike without injury. 22 
The cumulative SEL is considered the total amount of acoustic energy that a fish can receive from 23 
single or multiple strikes without injury. The SELcumulative threshold is based on the cumulative daily 24 
exposure of a fish to noise from sources that are discontinuous (i.e., noise that occurs only for about 25 
8 to 12 hours in a day, with 12 to 16 hours between exposure). This assumes that the fish is able to 26 
recover from any effects during this 12 to 16 hour period. These criteria relate to impact pile driving 27 
only. Vibratory pile driving is generally accepted as an effective measure for minimizing or 28 
eliminating the potential for injury of fish during in-water pile driving operations. The potential for 29 
physical injury to fish from exposure to pile driving sounds was evaluated using a spreadsheet 30 
model developed by NMFS to calculate the distances from the pile that sound attenuates to the peak 31 
or cumulative criteria. These distances define the area in which the criteria are expected to be 32 
exceeded as a result of impact pile driving. The NMFS spreadsheet calculates these distances based 33 
on estimates of the single-strike sound levels for each pile type (measured at 10 meters from the 34 
pile) and the rate at which sound attenuates with distance. In the following analysis, the standard 35 
sound attenuation rate of 4.5 dB per doubling of distance was used in the absence of other data. To 36 
account for the exposure of fish to multiple pile driving strikes, the model computes a cumulative 37 
SEL for multiple strikes based on the single-strike SEL and the number of strikes per day or pile 38 
driving event. The NMFS spreadsheet also employs the concept of “effective quiet”. This assumes 39 
that cumulative exposure of fish to pile driving sounds of less than 150 dB SEL does not result in 40 
injury. 41 

The following analysis also considers the potential for pile driving sound to adversely affect fish 42 
behavior. Potential mechanisms include startle or avoidance responses that can disrupt or alter 43 
normal activities (e.g., migration, holding, or feeding) or expose individuals to increased predation 44 
risk. Insufficient data are currently available to support the establishment of a noise threshold for 45 
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behavioral effects (Popper et al. 2006). NMFS generally assumes that a noise level of 150 dB root 1 
mean square (RMS) is an appropriate threshold for behavioral effects. NMFS acknowledges this 2 
uncertainty in other biological opinions but believes this noise level is appropriate for identifying 3 
the potential for behavioral effects of pile driving sound on fish until new information indicates 4 
otherwise. 5 

Table B.7-79 in Appendix B presents a summary of the pile driving assumptions and impact metrics 6 
for each of the major facilities or structures within or adjacent to water bodies supporting the 7 
species of concern. Estimated single-strike sound levels were based on measured sound levels 8 
produced by similar piles and pile driving methods (Caltrans 2014). DWR proposes to install piles 9 
using vibratory methods or other non-impact driving methods, wherever feasible, to minimize 10 
adverse effects on fish and other aquatic organisms. However, the degree to which vibratory driving 11 
can be performed effectively is unknown at this time due to as yet undetermined geologic conditions 12 
at the construction sites. Some uncertainty also exists in the extent to which the cofferdams can be 13 
dewatered and therefore the effectiveness of this measure in minimizing underwater noise. To 14 
address these uncertainties, the following assessment presents worst-case impacts based on the use 15 
of an impact driver with no attenuation, but also considers potential opportunities to minimize 16 
these impacts by using vibratory methods or other non-impact pile driving methods that would 17 
minimize negative effects to aquatic species. 18 

The following sections discuss the spatial and temporal extent of potential pile driving impacts for 19 
each of the major construction facilities or structures where underwater pile driving noise may 20 
exceed current injury thresholds (see Mapbooks M3-1, M3-2, M3-3, and M3-4 for the locations of 21 
these facilities and structures, and Table 11-12 for the months in which the key fish species and life 22 
stages could be exposed to pile driving sounds). Impact pile driving within or adjacent to open water 23 
of the Sacramento River would be limited to June 1 through October 31 to minimize potential 24 
adverse effects on listed fish species. Table 11-11 presents the estimates of the total distances and 25 
areas of open water potentially subject to sound levels exceeding the injury and behavioral 26 
thresholds, the total number of days that such exposures could occur, and the proposed construction 27 
schedule for each facility or structure. The computed distances over which pile driving sounds are 28 
expected to exceed the injury and behavioral thresholds assume an unimpeded open water 29 
propagation path. However, site conditions such as major channel bends and other channel features 30 
can impede sound waves and limit the extent of underwater sounds exceeding these thresholds.  31 

Cofferdams 32 

Temporary sheet pile cofferdams will be required to construct the new intakes, new embankments 33 
at Clifton Court Forebay, and the Head of Old River operable barrier. The sheet piles will be installed 34 
primarily with vibratory driving although some impact driving likely will be necessary. Based on 35 
impact driving alone, it is estimated that 15 sheet piles can be driven per day with each pile 36 
requiring 700 strikes to install (10,500 strikes per day). Impact driving of sheet piles is anticipated 37 
to result in single-strike sound levels of 205 dBpeak and 179 dB SEL measured at a distance of 10 38 
meters (Table B.7-79 in Appendix B). Therefore, source levels are not expected to exceed the single-39 
strike SPL criterion of 206 dBpeak and SEL criteria of 187 dB (fish ≥ 2 grams) and 183 dB (fish < 2 40 
grams). However, based on an attenuation rate of 4.5 dB per doubling of distance, cumulative 41 
exposures to pile driving sounds could result in injury of fish up to 858 meters (2,814 feet) from the 42 
source piles.  43 
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The estimation of potential noise impacts associated with cofferdam construction can be illustrated 1 
using Intake 2 as an example. Assuming impact driving would be the principal pile driving method, 2 
the potential for injury of fish would extend across the entire width of the Sacramento River 3 
(average channel width at the proposed intake location is approximately 645 feet) and upstream 4 
and downstream of the source piles by up to 858 meters (2,814 feet), resulting in a potential impact 5 
area of approximately 83 acres (Table 11-11). Based on a threshold of 150 dB RMS, potential 6 
behavioral effects could occur up to 3,981 meters (13,058 feet) away assuming an unimpeded 7 
propogation path. However, noise levels of this magnitude would likely not reach this far because of 8 
the presence of major bends in the river channel upstream and downstream of the proposed 9 
construction site (Figure M3-1: Sheet 1 of 13).  10 

Construction of the temporary cofferdams is currently scheduled for the first two to three years of 11 
project construction activities depending on the selected alternative. Based on concurrent operation 12 
of four pile drivers per site, it is estimated that 60 piles can be driven per day with each pile 13 
requiring 700 strikes to install (42,000 strikes per day) (Table B.7-79). At this rate, a total of 42 days 14 
would be required to complete cofferdam construction. The number of days for pile driving would 15 
vary depending on the number of rigs used. 16 

Intake Structure Foundation 17 

Construction of each intake structure foundation will require the installation of approximately 500 18 
steel piles (42-inch diameter). Assuming that the temporary cofferdams cannot be dewatered, 19 
single-strike peak SPLs exceeding the 206 dB injury threshold could extend up to 14 meters (45 20 
feet) from the source piles (Table B.7-79) but would likely not extend beyond the limits of the 21 
cofferdam sheetpiles. Cumulative SELs exceeding the interim thresholds for fish ≥ 2 grams (187 dB) 22 
and fish < 2 grams (183 dB) could occur up to 1,000 meters (3,280 feet) from the source piles based 23 
on the distance to effective quiet (150 dB SEL). Based on a threshold of 150 dB RMS, potential 24 
behavioral effects could theoretically occur up to 10,000 meters (32,800 feet), although this likely 25 
significantly overestimates the potential impact area due to the presence of major bends in the river 26 
channel upstream and downstream of the proposed construction sites (Figure M3-1: Sheets 1 and 2 27 
of 13).  28 

Construction of the intake structure foundations is currently scheduled for the first two to three 29 
years of project construction activities depending on the selected alternative. Under AMM9 30 
Underwater Sound Control and Abatement Plan, impact pile driving within or adjacent to open water 31 
of the Sacramento River would be limited to June 1 through October 31 to minimize potential 32 
adverse effects on listed fish species. Construction of the intake structure foundation is scheduled 33 
for the first year of construction and would be completed in one season (June 1 through October 31). 34 
Based on concurrent operation of four pile drivers per site, it is estimated that 60 piles can be driven 35 
per day with each pile requiring 1,500 strikes to install (90,000 strikes per day) (Table B.7-79). At 36 
this rate, a total of 8 days would be required to complete pile installation. 37 

SR 160 Realignment 38 

Approximately 150 steel piles (42-inch diameter) will be used to support the realignment of SR160 39 
over Intakes 2, 3, and 5 (Alternative 4). All piles would be driven on land adjacent to open water in 40 
the Sacramento River. Single-strike peak SPL and SELs within the adjacent Sacramento River are not 41 
expected to exceed the injury thresholds (Table B.7-79). Assuming impact driving would be the 42 
principal pile driving method, cumulative SELs exceeding the 187 dB and 183 dB thresholds could 43 
occur up to 464 meters (1,522 feet) from the source piles. Based on a threshold of 150 dB RMS, 44 

Bay Delta Conservation Plan 
RDEIR/SDEIS 11-28 2015 

ICF 00139.14 
 



 
 

Fish and Aquatic Resources 
 

potential behavioral effects could occur up to 2,154 meters (7,065 feet) from the source piles 1 
assuming an unimpeded propagation path. The potential for injury would extend across the entire 2 
river channel but the distance upstream and downstream to the limits of potential injury and 3 
behavioral effects would vary depending on the location of the sites relative to major river bends. In 4 
addition, these distances may be further reduced by the attenuation of pile driving sounds from on-5 
land sources.  6 

Construction of the piers for the realignment is currently scheduled for the first two years of project 7 
construction activities. Under AMM9 Underwater Sound Control and Abatement Plan, impact pile 8 
driving within or adjacent to open water of the Sacramento River would be limited to June 1 through 9 
October 31 to minimize potential adverse effects on listed fish species. Based on concurrent 10 
operation of two pile drivers per site, it is estimated that 30 piles can be driven per day with each 11 
pile requiring 1,200 strikes to install (36,000 strikes per day) (Table B.7-79). At this rate, a total of 5 12 
days would be required to complete pile installation. 13 

Intake Control Structures 14 

Construction of the control structures at each of the three intakes (Alternative 4) will require the 15 
installation of approximately 650 steel piles per site (42-inch diameter). All piles would be driven on 16 
land at distances over 300 meters from open water in the Sacramento River. The potential distances 17 
over which pile driving noise could exceed the injury and behavioral thresholds are the same as 18 
those described for the SR 160 realignment. 19 

Construction of the control structures is currently scheduled for the first two years of project 20 
construction activities. Under AMM9 Underwater Sound Control and Abatement Plan, impact pile 21 
driving within or adjacent to open water of the Sacramento River would be limited to June 1 through 22 
October 31 to minimize potential adverse effects on listed fish species. Based on concurrent 23 
operation of four pile drivers per site, it is estimated that 60 piles can be driven per day with each 24 
pile requiring 1,200 strikes to install (72,000 strikes per day) (Table B.7-79). At this rate, a total of 25 
11 days would be required to complete pile installation. 26 

Barge Unloading Facilities 27 

Construction of each barge unloading facility will require the installation of approximately 800 28 
temporary steel piles (18-inch diameter) at locations adjacent to construction work areas for the 29 
intake, canal, and pipeline/tunnel facilities. The piles will be installed primarily with vibratory 30 
driving although some impact driving likely will be necessary. Based on impact driving alone, single-31 
strike peak SPLs exceeding the 206 dB injury threshold could extend up to 14 meters (45 feet), and 32 
cumulative SELs exceeding the 187 dB and 183 dB thresholds could occur up to 541 meters (1,774 33 
feet) from the source piles based on the distance to effective quiet (150 dB SEL). The upstream and 34 
downstream extent of potential injury and behavioral effects would vary depending on the location 35 
of the sites relative to major river bends or other structures that could block or diffract underwater 36 
sound waves. 37 

Construction of the barge unloading facilities is currently scheduled for the first year of project 38 
construction activities. Under AMM9 Underwater Sound Control and Abatement Plan, impact pile 39 
driving within or adjacent to open water of the Sacramento River would be limited to June 1 through 40 
October 31 to minimize potential adverse effects on listed fish species. Based on concurrent 41 
operation of four pile drivers per site, it is estimated that 60 piles can be driven per day with each 42 
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pile requiring 1,050 strikes to install (63,000 strikes per day) (Table B.7-79). At this rate, a total of 1 
13 days would be required to complete pile installation. 2 

Siphon at North Outlet of Clifton Court Forebay 3 

Siphon construction at the north outlet of CCF (Alternative 4) will require the installation of 4 
approximately 2,160 concrete or steel pipe piles (14-inch diameter). Assuming in-water pile 5 
installation, single-strike peak SPLs exceeding the 206 dB injury threshold could extend up to 14 6 
meters (45 feet), and cumulative SELs exceeding the 187 dB and 183 dB thresholds could occur up 7 
to 541 meters (1,774 feet) from the source piles, potentially affecting fish residing in forebay and 8 
adjacent channel (Table B.7-79). 9 

Construction of the siphon is currently scheduled for the first year of project construction activities. 10 
Based on concurrent operation of two pile drivers, it is estimated that 30 piles can be driven per day 11 
with each pile requiring 1,050 strikes to install (31,500 strikes per day) (Table B.7-79). At this rate, 12 
a total of 72 days would be required to complete pile installation. 13 

Siphon at Byron Highway 14 

Construction of the siphon connecting the north cell of the expanded CCF to the existing canal 15 
leading to the Banks pumping plant will require the installation of approximately 1,600 concrete or 16 
steel pipe piles (14-inch diameter). All piles would be driven on land at distances greater than 200 17 
meters from open water in CCF. Single-strike peak SPL and SELs reaching open water in CCF are not 18 
expected to exceed injury thresholds (Table B.7-79). Cumulative SELs exceeding the 187 dB and 183 19 
dB injury thresholds could occur up to 251 meters (823 feet), and RMS levels exceeding the 150 dB 20 
threshold could occur up to 1,585 meters (5, 199 feet) from the source piles. However, because of 21 
significant attenuation of pile driving sounds before reaching open water, these distances likely 22 
overestimate the size of potential impact areas in CCF.  23 

Foundation for Operable Barrier at Head of Old River 24 

Construction of the foundation for the operable barrier at head of Old River will require the 25 
installation of approximately 100 steel piles (42-inch diameter), and would be subject to the same 26 
minimization measures as the new intakes. Assuming the temporary cofferdams cannot be 27 
dewatered, single-strike peak SPLs exceeding the 206 dB injury threshold could extend up to 14 28 
meters (45 feet) from the source piles (Table B.7-79) but would likely not extend beyond the limits 29 
of the cofferdam sheetpiles. Cumulative SELs exceeding the 187 dB and 183 dB injury thresholds 30 
could occur up to 541 meters (1,774 feet) from the source piles, resulting in cumulative exposures 31 
that could adversely affect fish in Old River and the adjacent channel of the San Joaquin River. Based 32 
on a threshold of 150 dB RMS, potential behavioral effects could occur up to 2,929 meters (9,607 33 
feet), although this is likely a substantial overestimate of the potential impact area due to the 34 
proximity of major bends and relatively narrow channel widths at the junction of Old River and the 35 
San Joaquin River. 36 

Construction of the foundation of the Head of Old River barrier is currently scheduled for the first 37 
year of project construction activities. Based on operation of a single driver, it is estimated that 15 38 
piles can be driven per day with each pile requiring 1,050 strikes to install (15,750 strikes per day) 39 
(Table B.7-79). At this rate, a total of 7 days would be required to complete pile installation. 40 
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Table 11-10. Estimated distances and areas of waterbodies subject to pile driving noise levels 1 
exceeding interim injury and behavioral thresholds, and proposed timing and duration of pile 2 
driving activities for facilities or structures in or adjacent to sensitive rearing and migration 3 
corridors of the covered species 4 

Facility or Structure 

Average 
Width of 
Water 
Body 
(feet) 

Distance to 
Cumulative 
187 and 183 
dB SEL Injury 
Threshold1, 2 
(feet) 

Potential 
Impact 
Area3 
(acres) 

Distance to 
150 dB RMS 
Behavioral 
Threshold2 
(feet) 

Year of 
Construction4 

Duration 
of Pile 
Driving 
(days) 

Intake 1 
Cofferdam 

425 

2,814 55 13,058 Year 3 42 
Foundation 3,280 64 32,800 Year 4 8 
Control Structure 1,522 30 7,065 Year 4 11 
SR-160 Bridge 1,522 30 7,065 Year 5 5 
Intake 2 
Cofferdam 

645 

2,814 83 13,058 Year 3 42 
Foundation 3,280 97 32,800 Year 4 8 
Control Structure 1,522 45 7,065 Year 4 11 
SR-160 Bridge 1,522 45 7,065 Year 5 5 
Intake 3 
Cofferdam 

560 

2,814 72 13,058 Year 3 42 
Foundation 3,280 84 32,800 Year 4 8 
Control Structure 1,522 39 7,065 Year 4 11 
SR-160 Bridge 1,522 39 7,065 Year 5 5 
Intake 4 
Cofferdam 

615 
2,814 80 13,058 Year 3 42 

Foundation 3,280 93 32,800 Year 4 8 
Intake 5 
Cofferdam 

535 
2,814 69 13,058 Year 3 42 

Foundation 3,280 81 32,800 Year 4 8 
Intake 6 
Cofferdam 

345 
2,814 45 13,058 Year 3 42 

Foundation 3,280 52 32,800 Year 4 8 
Intake 7 
Cofferdam 

340 
2,814 44 13,058 Year 3 42 

Foundation 3,280 51 32,800 Year 4 8 
Barge Unloading Facilities 
Piers 300-1,350 1,774 24-110 9,607 Year 5 13 
Clifton Court Forebay 
Cofferdams 10,500 2,814 364 13,058 Year 8 450 
Siphon – N. Outlet 10,500 1,774 144 9.607 Year 9 72 
Siphon – Byron Highway 10,500 823 31 5,199 Year 9 53 
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Facility or Structure 

Average 
Width of 
Water 
Body 
(feet) 

Distance to 
Cumulative 
187 and 183 
dB SEL Injury 
Threshold1, 2 
(feet) 

Potential 
Impact 
Area3 
(acres) 

Distance to 
150 dB RMS 
Behavioral 
Threshold2 
(feet) 

Year of 
Construction4 

Duration 
of Pile 
Driving 
(days) 

Head of Old River Operable Barrier 
Cofferdams 170 2,814 22 13,058 Year 7 37 
Foundation 170 1,774 14 9,607 Year 7 7 
1 Distances to injury thresholds are governed by the distance to “effective quiet” (150 dB SEL). 
2 Distance to injury and behavioral thresholds assume an attenuation rate of 4.5 dB per doubling of 

distance and an unimpeded propagation path; on-land pile driving, vibratory driving or other non-
impact driving methods, dewatering of cofferdams, and the presence of major river bends or other 
channel features can impede sound propagation and limit the extent of underwater sounds exceeding 
the injury and behavioral thresholds. 

3 Based on the area of open water subject to underwater sound levels exceeding the cumulative SEL 
thresholds for fish larger than 2 grams (187 dB) and smaller than 2 grams (183 dB); for open channels, 
this area is calculated by multiplying the average channel width by twice the distance to the injury 
thresholds, assuming an unimpeded propagation path upstream and downstream of the source piles. 

4 Proposed construction schedule for individual facilities or structures applies to all applicable 
alternatives; however, Alternatives 4 and 4a differ in that cofferdam and foundation piles for the 
proposed intakes will be driven in years 2 and 3 (Intake 5), years 3 and 4 (Intake 3), and years 4 and 5. 

 1 

Table 11-11. Species Present during Cofferdam Installation 2 

Species/Life Stage Present 
Lifestage and Month(s) Present in Areas Affected by  
Underwater Sound during Cofferdam Installation 

Delta smelt Adult—June  
Larval—June, July  

Chinook (fall-run) Adults—August through October 
Juveniles—May 

Chinook (late fall-run) Adults—October 
Juveniles—June through October 

Chinook (winter-run) Adults—June/July  
Juveniles—September through October 

Chinook (spring-run) Adult—June through August 

Steelhead Adult—June through October 
Juvenile—June through October 

Sacramento splittail Adults—June through October 
Larvae—June  
Juveniles—June/July through October 

Green sturgeon Adult—June through October  
Juveniles—June through October 

White sturgeon Adults—June through October 
Juveniles—June through October 
Larvae—June 
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Species/Life Stage Present 
Lifestage and Month(s) Present in Areas Affected by  
Underwater Sound during Cofferdam Installation 

Pacific lamprey Adults—June through August 
Ammocoetes—June through October 

River lamprey Adults—September/October 
Ammocoetes—June through October 
Macropthalmia—June/July 

 1 

11.3.2 Methods for Analysis 2 

Several quantitative and qualitative models were used to develop the analysis of impacts on fish and 3 
aquatic resources. The following sections describe the methods used for each major environmental 4 
factor that could be affected by the alternatives. These methods reflect the best available 5 
information and tools, but remain imperfect. As part of the description of each method, a description 6 
of uncertainties or limitations is also provided.  7 

11.3.2.1 Entrainment Analysis 8 

Entrainment occurs when fish are removed from a water body as water is diverted. In the Delta, 9 
entrainment occurs at several locations, including the south Delta SWP/CVP intake facilities, Mirant 10 
power plants, agricultural diversions, and other intake facilities such as those operated by Contra 11 
Costa Water District (CCWD) and Freeport Regional Water Authority (FRWA) (ICF International 12 
2012; USFWS 2008; California Department of Water Resources 2005). Entrainment has been a 13 
major issue of concern related to the aquatic species covered in the BDCP, and as such must be 14 
evaluated carefully in the EIR/EIS. A key element of the BDCP is the proposed new intake facilities in 15 
the north Delta, which would allow for more effective screening of fish and less reliance on the south 16 
Delta facilities. This component of the BDCP is intended to reduce entrainment through changes in 17 
Delta water management. 18 

The methods used to assess entrainment risk are based on historical salvage data, CALSIM outputs, 19 
assumed and measured locations of fish, previous studies in the Delta, Delta Regional Ecosystem 20 
Restoration Implementation Plan (DRERIP) analyses, life cycle models, and professional judgment. 21 
The methods used for each species and life stage reflect the best available tools and data regarding 22 
fish abundance, movement, and behavior. These methods were applied to a comparison of baseline 23 
conditions with conditions under the alternatives. For methods based on CALSIM, variation in 24 
entrainment under different flow conditions was summarized by water-year type. In general, 25 
baseline population abundance is not known for most species, so that inferences of changes in 26 
entrainment are made based on potential changes in indices of entrainment (e.g., number of 27 
salvaged fish) as a result of differences in export flows between alternatives. For a complete 28 
description of the methods used for assessing entrainment effects, please see BDCP Effects Analysis – 29 
Appendix B, Entrainment, Section B.5 Methods of Biological Analysis (hereby incorporated by 30 
reference). 31 
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The main methods used to evaluate entrainment are listed below. Benefits and limitations of the 1 
methods are summarized in Table 11-13. 2 

 Salvage density: uses historical salvage data and CALSIM outputs to estimate entrainment 3 
under various flow conditions. 4 

 Old and Middle River (OMR) flow proportional entrainment regressions: uses linear 5 
regression (based on USFWS 2008) and incorporates the adjustment of Kimmerer (2011) and 6 
CALSIM data to estimate the proportion of delta smelt population that would be entrained. 7 

 DSM2 particle-tracking model: uses data from Interagency Ecological Program (IEP) from 8 
trawls to estimate the movement of larval delta smelt and larval longfin smelt that are assumed 9 
to be influenced primarily by flows. 10 

 Effectiveness of nonphysical barriers: uses results of recent studies at Georgiana Slough and 11 
Old River to determine potential effectiveness of barriers in other Delta locations that would 12 
exclude fish from diversions. 13 

 North Delta intakes screening effectiveness analysis: estimates direct loss and impingement 14 
at screens for different sizes of fish based on literature and professional judgment. 15 

 North Delta intakes impingement and screen contact analysis: uses laboratory-based 16 
studies to assess potential for covered fish species to interact with proposed north Delta intake 17 
screens through screen contact and mortality or passage time. 18 

 DRERIP analysis of nonproject diversions: qualitative assessment of the population-level 19 
benefits of screening nonproject diversions.  20 

No single one of these methods could be used for all life stages of all species. Accordingly, it was 21 
necessary to use these methods in combination to complete the assessment of entrainment (Table 22 
11-14). For example, OMR proportional entrainment regressions are applicable only to delta smelt. 23 
Similarly, the assessment of the north Delta screening efficiency was specific to that facility and 24 
focused primarily on larval life stages. Each of these analytical methods have technical limitations, 25 
which are generally described in Table 11-13. 26 

These methods were applied to each species and life stage as appropriate, and the results of the 27 
assessment are presented in Determination of Adverse Effects. The conclusions presented in the 28 
analysis synthesize multiple results because multiple methods were applied to some species and life 29 
stages. 30 

31 
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Table 11-13. Main Assumptions, Benefits, and Limitations of Methods Used to Analyze Entrainment. 1 

Method Description of Method Main Assumptions Benefits Limitations 
Salvage-
Density 
Method 

Uses historical salvage and 
flow data to predict indices of 
entrainment that may 
represent salvage or 
entrainment loss (i.e., salvage 
expanded to account for 
salvage-related losses such as 
predation and louver 
efficiency). 

Changes in export flow would give a 
linearly proportional change in 
entrainment; salvage density (fish 
salvage per volume of water 
exported) in a given water-year type 
would be similar to levels observed 
historically for that water -year type. 
For some species, entrainment loss 
incorporates prescreen mortality, 
louver efficiency losses, and release 
mortality consistent with 
established values for these 
attributes. 

Numerous data exist for all 
species. Method has been used 
before to analyze effects of 
other projects. 

Assumes a linear relationship 
between flow and entrainment, 
which may not be justified. 
Estimates of numbers of fish 
entrained should be viewed as 
highly uncertain, and focus should 
be on relative change between 
scenarios. Historical salvage of 
some species could not be 
normalized to population 
abundances due to lack of 
appropriate population indices. 
Method does not account for 
possible changes in distribution of 
a species and is reliant on 
historically observed salvage 
numbers. 

OMR Flow 
Proportional 
Entrainment 
Regressions 

Estimates the proportion of 
the larval/juvenile and adult 
delta smelt population that 
would be lost to entrainment 
at the south Delta export 
facilities, based on initial 
estimates from Kimmerer 
(2008) that were related to 
OMR flows and X2 by USFWS 
(2008), and then adjusted by 
Kimmerer (2011) 

Historical relationship between 
entrainment loss and flow and X2 
will remain similar in the future; all 
delta smelt entrained at the south 
Delta export facilities are lost from 
the population.  

Provides estimates of the 
overall proportion of the delta 
smelt population that is lost to 
entrainment (although these 
estimates are still best treated 
comparatively rather than in 
absolute terms). 

Regressions are based on 
relatively few data points and on 
predictors averaged over several 
months, which may simplify 
underlying dynamics. The adult 
regression explains a relatively 
low proportion of the variance in 
the original data Some delta smelt 
may survive the salvage process 
and therefore loss estimates may 
be slightly higher than actually 
occurs (although the main loss at 
the SWP facility occurs across 
CCF, prior to salvage operations). 
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Method Description of Method Main Assumptions Benefits Limitations 
DSM2 PTM Estimates entrainment by 

various water diversions 
(south Delta and north Delta 
export facilities, North Bay 
Aqueduct, and agricultural 
diversion) of larval delta and 
longfin smelt that originate 
from various spawning 
locations using one-
dimensional modeling of Delta 
hydrodynamics. 

Simulated movement of particles is 
representative of the movement of 
weakly swimming smelt larvae. The 
DSM2 modeling grid for existing 
biological conditions has newly 
restored areas added to represent 
evaluated starting operations 
conditions in the early long-term 
and late long-term (Appendix 5.C, 
Flow, Passage, Salinity, and Turbidity, 
and Attachment 5C.A, CALSIM and 
DSM2 Modeling Results for the 
Evaluated Starting Operations 
Scenarios). 

Allows assessment of 
entrainment potential at 
numerous locations from a 
variety of starting points. 

Assumes smelt larvae are passive 
particles without behaviors that 
may alter responses to flows 
rather than solely being carried 
by prevailing flows. Estimates of 
entrained numbers of larvae 
should be viewed with 
considerable caution, and focus 
should be on relative change 
between scenarios. One-
dimensional modeling is best 
suited for shallow, channelized 
regions of the Plan Area and is 
less well suited to other areas 
such as Suisun Bay. 

Effectiveness 
of 
Nonphysical 
Barriers 

Discusses results of recent 
studies at Georgiana Slough 
and Old River as well as 
literature studies to determine 
potential effectiveness of 
barriers at the entrances to the 
south Delta export facilities. 

Nonphysical barriers would be 
installed at the south Delta entrance 
canals leading to CCF and the Delta-
Mendota Canal. Main factors 
governing potential utility of 
nonphysical barriers include fish 
hearing ability, fish swimming 
ability, and fish position in the water 
column. 

Based partly on Delta-specific 
studies. 

Considerable uncertainty about 
velocities in barrier vicinity and 
potential predation. Qualitative 
discussion only. 

Screening 
Effectiveness 
Analysis 
(North Delta 
Intake) 

Estimate of potential for 
screening based on different 
sizes of fish approaching the 
north Delta intakes 

North Delta intake screen mesh size 
is 1.75 mm. Fish would be screened 
from entrainment based on 
published relationships (e.g., a 
comparison of fineness ratio [body 
depth/standard length] to mesh 
size). 

Based on published literature 
for exclusion of fish at 
screened intakes, including 
some studies specific to 
species from the Plan Area. 

Little is known of the occurrence 
of larval fish in the area and how 
fish may respond to such large 
intakes. Qualitative discussion 
based on likely sizes of fish that 
would be excluded. 
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Method Description of Method Main Assumptions Benefits Limitations 
Impingement 
and Screen 
Contact 
Analysis 
(North Delta 
Intake) 

Uses laboratory-based studies 
to discuss potential for 
covered fish species to interact 
with proposed north Delta 
intake screens through screen 
contact and mortality or 
passage time. 

Laboratory observations are 
reasonably representative of how 
fish would behave in the wild when 
encountering the proposed intake 
screens. Representative lengths of 
screen and a variety of different 
approach and sweeping velocities 
are presented to cover a broad 
range, although actual criteria for 
the fish screens have not been 
finalized. 

Analysis is based on studies 
specifically conducted using 
covered fish species from the 
Plan Area, for which a wide 
range of test conditions were 
undertaken. 

It is unknown the extent to which 
the laboratory studies would be 
representative of the conditions 
in the field. Some of the equations 
do not appear to work well for the 
long fish screens proposed for the 
north Delta. Some calculations 
require linkage of several 
equations with varying degrees of 
uncertainty at each step. Analysis 
is a general discussion because 
specific operational criteria and 
fish screen lengths have not been 
finalized. Detailed modeling to 
provide a better sense of 
velocities near the intakes during 
operations is underway. 

DRERIP 
Analysis of 
Nonproject 
Diversions 

Qualitative assessment of the 
population-level benefits of 
screening nonproject 
diversions that was previously 
proposed as a BDCP 
conservation measure 

Qualitative discussion. Represents the analysis of a 
panel of experts 

Qualitative analysis only 
(however, estimates of number of 
diversions to be decommissioned 
as part of BDCP habitat 
restoration allow some context 
for the extent of entrainment 
reduction). 

CCF = Clifton Court Forebay 
CWT = coded wire tag 
DPM = Delta Passage Model 
DRERIP = Delta Regional Ecosystem Restoration Implementation Plan 
OMR = Old and Middle River 
PTM = Particle Tracking Model 
ROA = restoration opportunity areas 
SWP = State Water Project 
  1 
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Table 11-14. Methods Used to Analyze Entrainment Effects, by Entrainment Location, Species, and Life Stage. 1 

Entrainment Location or 
Species 

Geographic Subregion or 
Life Stage 

Salvage-
Density 
Method 

OMR Flow 
Proportional 
Entrainment 
Regressions 

DSM2 
PTM 

Effectiveness 
of 

Nonphysical 
Barriers 

North Delta 
Intakes 

Screening 
Effectiveness 

Analysis 

North Delta 
Intakes 

Impingement/S
creen Contact 

DRERIP Evaluation 
of Nonproject 

Diversions 
SWP/CVP south Delta export 
facilities 

South Delta Subregion X X X X    

SWP/CVP north Delta intake North Delta Subregion   X  X X  
SWP North Bay Aqueduct 
Barker Slough Pumping Plant 
and Alternative Intake 

Cache Slough Subregion   X     

Agricultural diversions Plan Area   X    X 
Steelhead Juvenile X   X X X X 
Winter-run Chinook salmon Juvenile X   X X X X 
Spring-run Chinook salmon Juvenile X   X X X X 
Fall-/late fall–run Chinook 
salmon 

Juvenile X   X X X X 

Delta smelt Larvae  X X X X  X 
Juvenile  X  X X X X 
Adult  X  X X X X 

Longfin smelt Larvae   X X X  X 
Juvenile X   X X  X 
Adult X   X X  X 

Sacramento splittail Juvenile X   X X X X 
Adult X   X X  X 

White sturgeon Egg/embryo     X  X 
Larvae    X X  X 
Juvenile X   X X  X 

Green sturgeon Juvenile X   X X  X 
Pacific lamprey Ammocoete     X   

Macropthalmia X   X X   
Adult X   X X   

River lamprey Ammocoete     X   
Macropthalmia X   X X   
Adult X   X X   
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11.3.2.2 Flow, Passage, Salinity, and Turbidity Analysis 1 

The methods used to assess flows and the various flow-related parameters are based on CALSIM 2 
and DSM2 outputs, several upstream temperature models (e.g., Reclamation temperature model, 3 
Sacramento River Water Quality Model [SRWQM]), multiple biological models, assumed and 4 
measured locations of fish, previous studies in the Delta, Delta Regional Ecosystem Restoration 5 
Implementation Plan (DRERIP) analyses, life cycle models, and professional judgment. A full 6 
description of these methods and a complete analysis can be found in the BDCP Effects Analysis – 7 
Appendix 5.C, Flow, Passage, Salinity, and Turbidity Appendix (hereby incorporated by reference). Over 8 
twenty different models or indices were used to evaluate flow-related effects.  9 

As with all analytical tools, the methods used to evaluate flow and related parameters have technical 10 
benefits and limitations that are summarized in Table 11-15 and are discussed in more detail in the 11 
appendices to Chapter 5. A summary of the methods and the species/life stages that they address 12 
are provided in Table 11-16. These methods were applied to a comparison of the alternatives with 13 
existing conditions and the No Action Alternative. For some methods, five water-year types were 14 
modeled based on the historical CALSIM record to determine the variation in flow-related effects 15 
under different flow conditions. Data and analyses are presented in Appendix 11C CALSIM II Model 16 
Results Utilized in Fish Analysis and are incorporated into tables and discussion throughout this 17 
chapter. Although it is recognized that there are statistically significant correlations between 18 
freshwater flow (or its proxy, X2) and abundances of several fish species (e.g., Kimmerer 2002, 19 
USFWS 2005), these correlations generally were not used in the EIR/EIS analysis to estimate fish 20 
population responses to alternatives because they do not directly include the effects of tidal marsh 21 
and floodplain restoration on fish populations; the exception was longfin smelt, for which X2-22 
abundance index regressions were used (see below). 23 

Physical modeling outputs each month and water year type were compared between model 24 
scenarios at multiple locations to determine whether there were differences between scenarios at 25 
each location. A “difference” was defined as a >5% difference between the pair of model scenarios in 26 
at least one water year type in at least 1 month. A >5% difference was chosen because smaller 27 
differences generally represent the typical “noise” associated with models such as CALSIM. 28 
However, this is not a threshold of significance for determining biological impacts (please see 29 
Methodology used for Reaching a Conclusion for the BDCP EIR/S for fish Impacts Related to Water 30 
Operations for this information). If a difference was found at a location, a subsequent biological 31 
analysis was conducted to determine whether the difference would be expected to have a 32 
biologically meaningful effect on the fish species that occur in that location. This analysis involved 33 
the use of a biological model, if available, or best professional judgement based on a knowledge of 34 
the species’ biological requirements. If no differences in physical modeling were found, subsequent 35 
biological modeling and analyses for fish species that occur in that location, which are based entirely 36 
on this physical modeling, were deemed unnecessary and were not conducted. These instances are 37 
noted in the text as they occur. Locations include individual rivers or river reaches and vary 38 
according to the species and life stage analyzed. The time ranges analyzed also vary by species and 39 
life stage, and were based on Table 11-5, the applicable model parameters (i.e., some models have 40 
built-in timeframes for evaluation), or specific requests from the fisheries agencies (i.e., some of the 41 
NMFS water temperature threshold analyses have different time ranges than the phenology table).  42 

 43 
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Table 11-15. Description of Methods Used to Assess the Effects of Flow and Related Parameters and the Benefits and Limitations of Each 1 
Method 2 

Method Description of Method Benefits of Method Limitations of Method 
CALSIM The CALSIM II planning model simulates 

the operation of the CVP and SWP over a 
range of hydrologic conditions based on an 
assumed set of demands, regulatory 
requirements and climate-related factors 
using an 82-year record of hydrology. 
CALSIM II produces key outputs that 
include river flow volumes and diversion 
volumes, reservoir storage, Delta flow 
volumes and export volumes, Delta inflow 
volumes and outflow volumes, deliveries to 
project and nonproject users, and controls 
on project operations. The model operates 
at a monthly time step, but for the BDCP 
analysis daily flows on the Sacramento 
River were used to estimate Fremont Weir 
diversions and north Delta intake bypass 
flow requirements. These daily Sacramento 
River flows were estimated from the 
historical daily patterns adjusted to match 
the monthly CALSIM flows.  

Based on a long, hydrologically diverse 
record and system-wide. Allows 
comparisons of changes in flows under a 
range of alternative operations. Used 
extensively to determine change in water 
operations and flows. 

Monthly time step limits use for daily or 
instantaneous effects analysis; does not 
accurately simulate real-time operational 
strategies to meet temperature objectives 
or flood control requirements. 

DSM2-HYDRO DSM2-HYDRO estimates flow rates, 
velocities, and depths for the Delta for a 
given scenario (e.g., the BDCP or climate 
change). It is tidally averaged. Outputs are 
used to determine the effects of these 
hydrodynamic parameters on covered 
terrestrial and fish species and as inputs to 
other biological models. The model 
operates at a 15-minute time step. 

Numerous output nodes throughout the 
Plan Area. Provides information in short 
time steps that can be used to assess tidal 
hydrodynamics. Used extensively to 
determine change in water operations and 
flows. The 16 years modeled in DSM2 
represent the range of conditions found in 
the 82 CALSIM II years. 

One-dimensional model; very data-
intensive; runs for limited period (only 
16 years). Open-water areas are treated as 
a fully mixed system, which is an 
oversimplification. 
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Method Description of Method Benefits of Method Limitations of Method 
DSM2-QUAL The DSM2-QUAL module simulates fate 

and transport of conservative and non-
conservative water quality constituents, 
including salts, given a flow field simulated 
by HYDRO. Outputs are used to estimate 
changes in salinity and their effects on 
covered species as a result of the BDCP and 
climate change. The model operates at a 
15-minute time step. 

Numerous output nodes throughout the 
Plan Area. Used extensively in Central 
Valley fishery assessments.  

One-dimensional model; very data-
intensive; runs for limited period (only 
16 years).  

DSM2-
Fingerprinting 

Calculates the proportion of water from 
different sources at specific locations in the 
Delta. The model operates at a 15-minute 
time step, although the fingerprinting 
outputs are monthly-averages for the 16-
year period. 

Allows assessment of water composition at 
numerous locations throughout the Plan 
Area. Useful for assessing changes in 
potential olfactory cues and attraction 
flows as well as water movement through 
the Delta. 

One-dimensional model; very data-
intensive; runs for limited period (only 
16 years). 

MIKE-21 MIKE-21 is a two-dimensional 
hydrodynamic model used to model 
steady-state inundation. Outputs of MIKE-
21 are used to estimate the area of 
inundated habitat in the Yolo Bypass for 
species such as splittail and Chinook 
salmon. Because the model is not 
temporally explicit, there is no time step. 

Two-dimensional model provides 
improved definition over one-dimensional 
models. Can be used to assess changes in 
physical habitat conditions for fish within 
the inundated floodplain as a function of 
specific flows. 

The model is steady-state such that 
changes in flows are not modeled 
dynamically. 

Sacramento 
splittail habitat 
area 

Estimates suitable habitat area for splittail 
spawning and early rearing habitat in the 
Yolo Bypass as a function of area weighted 
by depth. Because this analysis is not 
temporally explicit, there is no time step. 

Accounts for the duration of flooding 
required for successful spawning and 
rearing. 

No weighting is applied across months; 
does not account for sources of inundation 
to the Yolo Bypass 

Reclamation 
Temperature 
Model 

The Reclamation Temperature Model is 
used to assess the effects of operations on 
water temperatures in the Feather, 
Stanislaus, Trinity, and American river 
basins, which are then used as inputs to the 
Reclamation Salmon Mortality Model and 
species-specific habitat evaluations. The 
model operates at a monthly time step. 

Large geographic extent makes model 
widely spatially applicable to the ESO 
effects analysis area. Used extensively in 
Central Valley fishery assessments. Uses 
modified meteorological data that future 
climate change for ELT and LLT scenarios. 

Monthly time step limits use for daily or 
instantaneous effects analysis; does not 
accurately simulate real-time reservoir 
operational strategies to meet temperature 
objectives. 
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Method Description of Method Benefits of Method Limitations of Method 
Sacramento River 
Water Quality 
Model 

SRWQM is an application developed to use 
the HEC-5Q model to simulate mean daily 
(using 6-hour meterology) reservoir and 
river temperatures at key locations in the 
Sacramento River from Shasta Dam to 
Knights Landing. Output (temperature and 
flow) from the SRWQM is used as an input 
to a number of biological models for 
upstream life stages of salmonids and 
sturgeon. The model operates at a daily 
time step. 

Daily time step allows more accurate 
simulation and can be used to assess 
temperature effects at a more biologically 
meaningful time step. Provides input to the 
Reclamation egg mortality and SALMOD 
models, as well as IOS and OBAN Used 
extensively in Central Valley fishery 
assessments. Uses modified meteorological 
data that incorporates future climate 
change for ELT and LLT scenarios. 

Temporal downscaling routines have 
limited precision and are not always 
accurate. Cannot reflect real-time 
management decisions for coldwater pool 
and temperature management. 

Delta Passage 
Model 

DPM simulates migration and mortality of 
Chinook salmon smolts entering the Delta 
from the Sacramento, Mokelumne, and San 
Joaquin Rivers through a simplified Delta 
channel network, and provides 
quantitative estimates of relative Chinook 
salmon smolt survival through the Delta to 
Chipps Island. DPM is used to estimate 
through-Delta survival for winter-, spring-, 
fall-, and late fall–run juvenile Chinook 
salmon passing through the Delta, as well 
as estimates of salvage in the south Delta 
export facilities. Model inputs are DSM2-
HYDRO and CALSIM data. The model 
operates at a daily time step. 

Provides estimates of overall proportions 
of migrating juvenile Chinook salmon runs 
that are lost to entrainment, while 
accounting for movement down different 
Delta channels; allows differentiation of 
fall-run populations by Sacramento, San 
Joaquin, and Mokelumne River basins. 
Reach-specific survival/behavior at 
junctions can be post-processed to 
investigate specific hypotheses regarding 
conservation measures not included in the 
model. 

Many of the model assumptions are based 
on results from large, hatchery-reared fall-
run Chinook salmon that may not be 
representative of smaller, wild-origin fish. 
Model is applicable only to migrating fish 
and not to those rearing in the Delta. Model 
is mostly limited to operations-related 
effects on flow. Model only accounts for 
smolts and not other migrating juvenile life 
stages. 

Fall-run/spring-
run Chinook 
salmon smolt 
survival (based on 
Newman 2003) 

Estimates through-Delta survival of fall-run 
and spring-run Chinook salmon smolts on 
the Sacramento River, based on the 
coefficients determined by Newman 
(2003). Model inputs are DSM2-HYDRO 
and DSM2-QUAL data. The model operates 
at a daily time step. 

Based on peer-reviewed paper including 
many years of coded-wire tag survival 
studies and includes numerous covariates 
(Sacramento River flow, south Delta 
exports, water temperature, turbidity, 
conductivity, position of Delta Cross 
Channel); provides information applicable 
to smaller size smolts (80 mm) than DPM. 

Applied only to fall-run and spring-run 
Chinook salmon from the Sacramento 
River; limited to operations-related 
covariates (flow and exports, plus Delta 
Cross Channel gate position); does not 
account for potential benefits of the Yolo 
Bypass for migrating smolts. 
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Method Description of Method Benefits of Method Limitations of Method 
Sacramento 
Ecological Flows 
Tool 

Links flow management actions to changes 
in the physical habitats and predicts effects 
of habitat changes to several fish species. 
The model operates at a daily time step. 

Incorporates flow and water temperature 
inputs with multiple model concepts and 
field and laboratory studies to predict 
effects on multiple performance measures 
for fish species; peer-reviewed model. 

Limited to upper Sacramento River; limited 
set of focal species (steelhead, Chinook 
salmon, and green sturgeon); third in a 
sequence of models (CALSIM and SRWQM), 
so limitations of previous models are 
compounded. 

SALMOD SALMOD is a simulation model for 
salmonids in the Sacramento River from 
Keswick to Red Bluff that is used to assess 
the effects of flows in the Sacramento River 
on habitat quality and quantity and 
ultimately on juvenile production of all 
races of Chinook salmon. The model 
operates at a weekly time step. 

Measures effects of flows and water 
temperatures on spawning, egg incubation, 
and juvenile growth in terms of smolt 
production. Used extensively in Central 
Valley fishery assessments. 

Model only extends from Keswick to Red 
Bluff. Not all life stages are represented 
(e.g., outmigration, ocean dwelling, 
upstream migration). Only assesses effects 
of flow and water temperature; not 
reasonably accurate for small spawner 
numbers (<500 fish). The number of 
spawners for each year is defined by the 
user. 

Reclamation Egg 
Mortality Model 

The Salmon Mortality Model is used to 
assess temperature-related proportional 
losses of eggs and fry for each race of 
Chinook salmon in the Trinity, Sacramento, 
Feather, American, and Stanislaus Rivers. 
The model operates at a daily time step and 
provides output on an annual time step. 

Assesses effects at multiple locations 
within multiple rivers. Used extensively in 
Central Valley fishery assessments. 

Limited to effects of water temperature on 
eggs only; daily time step requires linear 
interpolation between monthly 
temperatures to compute daily 
temperatures; third in a sequence of 
models (CALSIM and Reclamation Water 
Temperature Model), so limitations of 
previous models are compounded. 

DRERIP Used to assess importance of stressors, 
develop methods, and aid in qualitative 
assessments of covered activities in the 
Plan Area. 

Conceptual models have been peer-
reviewed and include individual fish 
species and habitat functions. Provides 
information on potential stressors and 
mechanisms for effects analysis. 

Outputs are limited to qualitative 
assessments based on best professional 
judgment of topical experts. 

Longfin Smelt 
Winter-Spring 
X2–Abundance 
Regression 

Used to estimate relative abundance of 
longfin smelt in the fall based on winter-
spring X2 (as an indication of outflow). 
Model input is from CALSIM data.  

Method has been peer-reviewed and 
includes regressions based on observed 
data. 

Changes in the nature of the relationship in 
recent years appear to have occurred as a 
result of factors other than outflow; 
method does not account for population 
dynamics such as stock-recruitment 
relationships; the specific mechanism(s) 
underlying the flow/abundance 
relationship are not clearly understood.  
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Method Description of Method Benefits of Method Limitations of Method 
Delta Smelt 
Abiotic Habitat 
Index 

Used to calculate area of delta smelt abiotic 
habitat in fall (September–December) 
based on the relationship described by 
Feyrer et al. (2011). Model input is CALSIM 
data for Fall X2. 

Method has been peer-reviewed and 
includes relationships based on observed 
data, and the approach has been 
reasonably predictive of recent indices 
(e.g., the strong index in 2011). 

Was developed based on a portion of delta 
smelt fall habitat (primarily Suisun Bay, 
Suisun Marsh, and West Delta subregions) 
that does not incorporate other areas 
where recent occurrence has been 
appreciable; based on two abiotic factors; 
based on linked statistical models without 
accounting for uncertainty in each model. 

Straying Rate of 
Adult San Joaquin 
River Region Fall-
Run Chinook 
Salmon (Marston 
et al. 2012)  

Estimates straying rate of San Joaquin 
River adult fall-run Chinook salmon as a 
function of south Delta exports and San 
Joaquin River inflow. 

Based on peer-reviewed published work, 
allowing assessment of the potential 
biological importance of changes in the 
ratio of San Joaquin River flow to south 
Delta exports in the fall. 

It is uncertain the extent to which exports 
or inflow or both drive the observed 
relationships, as models with similar 
explanatory ability were found for several 
different combinations of predictor 
variables. 

North Delta 
Diversion Bypass 
Flow Effects on 
Chinook Salmon 
Smolt Survival 

Estimates survival of Sacramento River 
Chinook salmon from Sacramento River-
Georgiana Slough/Delta Cross Channel 
Divergence as a function of north Delta 
diversion bypass flow (based on Perry 
2010), with differences across the various 
pulse protection flow levels; also uses the 
results of the analysis based on Newman 
(2003) for a similar purpose. 

Allows more detailed examination of 
potential differences in survival under 
different bypass flow levels, to assess the 
relative differences between the levels. 

Method only provides perspective on 
survival over a portion, albeit major, of 
potential migration pathways. Method 
limited to changes caused by changes in 
Sacramento River flow and the assumed 
flow-survival relationship. Method does 
not provide perspective on changes that 
could result from other conservation 
measures. 

Reverse flows 
analysis 

Estimates percentage of time that 
Sacramento River at Georgiana Slough has 
reverse flows and what proportion of flow 
enters Georgiana Slough or the Delta Cross 
Channel, based on 15-minute DSM2-
HYDRO data. Also uses DPM results to 
examine proportion of Chinook salmon 
smolts entering Georgiana Slough and 
Steamboat/Sutter Sloughs. 

Allows detailed examination of percentage 
of time that flow is reversing and what 
proportion of flow is entering the interior 
Delta through Georgiana Slough. 

Results may be challenging to interpret 
because it is difficult to isolate differences 
between scenarios caused by changes in 
water operations (CM1) versus changes 
caused by tidal habitat restoration (CM4). 

Yolo Bypass Fry 
Growth Model 

Used to estimate the differences in growth 
of Chinook salmon fry in the Yolo Bypass 
compared with the mainstem lower 
Sacramento River. Model input is from 
CALSIM data. 

Provides comparison of alternate 
migratory routes for fry in terms of growth 
and size-related survival. 

Enhanced growth rate on Yolo Bypass 
modeled as a function of duration of 
flooding and does not floodplain is include 
potential benefits of productivity related to 
flooded area. 
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Method Description of Method Benefits of Method Limitations of Method 
Water Clarity Qualitative and quantitative assessment of 

the potential for changes in water clarity 
because of factors such as sediment 
removal by the proposed north Delta 
intakes, sedimentation in restoration areas, 
water depth, and water velocity. 

Method provides useful framework from 
which the influence of different potential 
factors affecting water clarity can be 
judged. Includes quantitative modeled data 
(CALSIM and DSM2-HYDRO) where 
possible. 

Many uncertainties exist and a full analysis 
would require a suspended sediment 
model, currently unavailable. 

Lower Sutter 
Bypass 
Inundation 

Assesses potential negative effect of CM2 
Yolo Bypass Fisheries Enhancement on 
Sutter Bypass inundation caused by 
Sacramento River backwatering. Model 
input is from CALSIM data. 

Provides information on potential trade-off 
between enhanced inundation in the Yolo 
Bypass and less inundation in the Sutter 
Bypass. 

Does not account for previous days of 
inundation in Sutter Bypass; assumes that 
empirically derived Verona flow-stage 
rating curve can be applied to CALSIM flow 
outputs at Verona.  

CVP = Central Valley Project. 
DRERIP = Delta Regional Ecosystem Restoration Implementation Plan. 
PTM = particle tracking model. 
Reclamation = Bureau of Reclamation. 
SRWQM = Sacramento River Water Quality Model. 
SWP = State Water Project. 
 1 
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Table 11-16. Summary of Methods Used to Assess the Effects of Flow and Related Parameters for Each Region and Species Life Stage 1 
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Upstream 
Abiotic Habitat 

Sacramento River 
and San Joaquin 
River 

X      X X     X X X          

Fish Movement 
(Migration, 
Transport, and 
Passage) 

Sacramento River, 
Delta 

X X  X     X X X X        X X X   

Delta Habitat 
(Plan Area) 

Delta X X X  X       X    X X X X    X X 

Steelhead Eggs/Embryo X      X X     X            
Fry and Rearing 
Juveniles 

X X     X X     X            

Juvenile Migrants X X X    X X                 
Adults X  X X   X X    X             

Winter-Run 
Chinook Salmon 

Eggs/Embryo X      X X     X X X          
Fry X      X X     X  X   X       
Juvenile Migrants X X X      X   X         X    
Adults X  X X   X X    X             

Spring-Run 
Chinook Salmon 

Eggs/Embryo X      X X     X X X          
Fry X      X X     X  X          
Juvenile Migrants X X X      X X  X         X    
Adults X  X X   X X    X             

Fall-/Late Fall– Eggs/Embryo X      X X     X X X          
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Run Chinook 
Salmon 

Fry X      X X     X  X   X       
Juvenile Migrants X X X      X X X X        X X    
Adults X  X X   X X    X             

Delta Smelt Eggs   X                      
Larva X  X                      
Juvenile X  X              X        
Adult   X                      

Longfin Smelt Eggs   X                      
Larva X X X                      
Juvenile X  X             X         
Adult   X                      

Sacramento 
Splittail 

Eggs/Embryo X    X X X X                 
Fry X    X X X X                 
Juveniles X    X X      X             
Adults X    X X X X    X             

White Sturgeon Egg/embryo X      X X    X             
Larva X      X X    X             
Juvenile X  X    X X    X             
Adult X  X    X X    X             

Green Sturgeon Egg/embryo X      X X     X            
Larva X      X X                 
Juvenile X  X    X X    X             
Adult X  X    X X    X             
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Pacific Lamprey Eggs X      X X                 
Ammocoetes X      X X                 
Macropthalmia X  X                      
Adult X  X X                     

River Lamprey Eggs X      X X                 
Ammocoetes X      X X                 
Macropthalmia X  X                      
Adult X  X X                     
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Methodology used for Reaching a Conclusion for the BDCP EIR/S for fish Impacts 1 
Related to Water Operations 2 

The general methodology for reaching a conclusion for an impact was to use the weight of evidence 3 
to determine the direction and magnitude of the potential effects on each life stage. (see Table 11-20 4 
for indicators used for each life stage impact). Due to variation in sensitivity among analytical tools, 5 
our analysis relied on multiple indicators showing similar effects to result in a conclusion of a 6 
change, either positive or negative. For example, if Indicator X results that suggested a significant 7 
impact, but Indicators Y, Z, and A did not, the conclusion drawn would usually be less than 8 
significant unless there was high value or confidence in Indicator X. Biological models typically 9 
provided similar answers. However, the models used for this analysis had different sensitivities to 10 
different factors potentially affected by the alternatives. For this reason, a weight of evidence 11 
approach was used to make a determination when possible. 12 

Numerical significance thresholds were not used due the complexity and variation caused by natural 13 
hydrology; modeling deviation; the number of models used with varying results for the same 14 
analysis; and variation in sensitivity to various environmental factors by species, life stage, and 15 
location. Key temperature and flow thresholds based on existing literature, regulatory 16 
requirements, and coordination with NMFS and DFW were evaluated, and their exceedances noted, 17 
but those results were summarized and used in combination with other results to arrive at an 18 
overall determination for an impact. The CEQA and NEPA determination was ultimately based on 19 
expert opinion using the weight of evidence of assessed biologically relevant changes caused by an 20 
alternative on each indicator relative to the applicable baseline. 21 

In general, for habitat and migration-related impacts, if changes in flows were ~less than 15% under 22 
the alternative relative to the baseline for a small proportion of months in which a fish is present 23 
(e.g., 1 or 2 of 7 months), there was no adverse effect. If changes in flows were greater than 15% in a 24 
substantial proportion of total months (e.g., 2 of 3 months), it would be considered substantial and 25 
warranted further biological evaluation. If there was a flow reduction that was considered 26 
substantial but no other changes were seen in other indicators, such as weighted usable area, 27 
temperatures, etc., the effect would be based on the biological importance of the change based on 28 
known life stage requirements and conditions. Full life cycle models were not available for most 29 
species, so expert understanding of the fish life cycle needs were applied to these varying results. 30 

Water temperatures and flows were considered separately, but both indicators were given equal 31 
weighting for determining effects for habitat and migration-related impacts, despite a lack of 32 
substantial variation in water temperatures among action alternatives. The same general procedure 33 
used to determine effects for flows applied to water temperature. In the case of water temperature 34 
(reported in °F), published thresholds were used to determine the potential for alternatives to cause 35 
changes in the frequency and duration of which those temperature tolerances were exceeded. A 36 
change of ~15% was considered substantial and warranted further biological evaluation. As for 37 
flows, the determination of effect were based on the biological importance of the change based on 38 
known life stage requirements and conditions. 39 

The analysis considered equally all waterways in which a species may occur despite differences in 40 
abundance among waterways to ensure adequate treatment of independent populations. Except in 41 
the Feather River, multiple locations of known species presence within tributaries were also 42 
considered equally. In the Feather River, the high-flow channel has very little suitable spawning and 43 
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rearing habitat, resulting in low numbers of spawning and rearing salmonids and, therefore, effects 1 
estimated in that portion of the river were weighted with lower importance than effects estimated 2 
in the low-flow channel where the vast majority of spawning and rearing occurs. Table 11-17 3 
summarizes how the various methods described above for entrainment, flow, turbidity and 4 
temperature were applied to determine the level of significance and to determine if a change was 5 
adverse or not.  6 

Table 11-17. Application of Methods for Each Species and Life Stage 7 

Species 
Impact 
# Impact Indicators Used Indicator Weighting 

Delta 
smelt 

3 Entrainment South Delta SWP/CVP: Proportional 
entrainment loss regressions 
North Delta SWP/CVP: larvae - particle 
tracking; juveniles and adults: Best 
professional judgment (BPJ) 
North Bay Aqueduct: larvae - particle 
tracking; juveniles and adults: BPJ 
Predation associated with entrainment: BPJ 

Greatest weighting 
given to South Delta 
SWP/CVP entrainment 
and associated 
predation 

4 Spawning and 
egg incubation 
habitat 

Water temperature N/A 

5 Larval and 
juvenile 
rearing habitat 

Fall abiotic habitat index N/A 

6 Migration 
conditions 

Water temperature and turbidity: BPJ Greater weighting to 
turbidity 

Longfin 
smelt 

21 Entrainment South Delta SWP/CVP: larvae – particle 
tracking; juveniles and adults – salvage 
density 
North Delta SWP/CVP: BPJ 
North Bay Aqueduct: larvae - particle 
tracking; juveniles and adults: BPJ 

Greatest weighting 
given to South Delta 
SWP/CVP entrainment 

22 Spawning and 
egg incubation 
habitat 

Kimmerer et al. 2009 winter-spring X2-
abundance correlations 

N/A 

23 Larval and 
juvenile 
rearing habitat 

Kimmerer et al. 2009 winter-spring X2-
abundance correlations 

N/A 

24 Migration 
conditions 

Kimmerer et al. 2009 winter-spring X2-
abundance correlations 

N/A 
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Species 
Impact 
# Impact Indicators Used Indicator Weighting 

Winter-
run 
Chinook 
salmon 

39 Entrainment South Delta SWP/CVP: salvage density 
North Delta SWP/CVP: BPJ 
North Bay Aqueduct: BPJ 

Greatest weighting 
given to South Delta 
SWP/CVP entrainment 

40 Spawning and 
egg incubation 
habitat 

Flow changes; reservoir storage changes; 
water temperature changes; water 
temperature threshold exceedance; 
Reclamation egg mortality model; SacEFT 
spawning WUA, redd scour, egg incubation, 
redd dewatering 

Biological model 
weighting higher than 
flow, reservoir, and 
temperature changes 

41 Fry and 
juvenile 
rearing habitat 

Flow changes; water temperature changes; 
SacEFT rearing WUA, stranding risk; 
SALMOD habitat-related mortality  

Biological model 
weighting higher than 
flow, reservoir, and 
temperature changes 

42 Migration 
conditions 

Upstream: Flow changes; water temperature 
changes 
Through-Delta: Flow changes; DPM; 
Predation – bioenergetics model, fixed 
percent loss per intake; Habitat loss – BPJ 

Equal 

Spring-
run 
Chinook 
salmon 

57 Entrainment South Delta SWP/CVP: salvage density 
North Delta SWP/CVP: BPJ 
North Bay Aqueduct: BPJ 

Greatest weighting 
given to South Delta 
SWP/CVP entrainment 

58 Spawning and 
egg incubation 
habitat 

Sac: Flow changes; reservoir storage 
changes; water temperature changes; water 
temperature threshold exceedance; 
Reclamation egg mortality model; SacEFT 
spawning WUA, redd scour, egg incubation, 
redd dewatering 
Clear Creek: Flow changes 
Feather: Flow changes; reservoir storage 
changes; water temperature changes; water 
temperature threshold exceedance 

Biological model 
weighting higher than 
flow, reservoir, and 
temperature changes; 
all rivers and locations 
within rivers given 
equal weighting, except 
Feather River high-flow 
channel (see text) 

59 Fry and 
juvenile 
rearing habitat 

Sac: Flow changes; reservoir storage 
changes; water temperature changes; 
SacEFT rearing WUA, stranding risk (Sac 
River only); SALMOD habitat-related 
mortality  
Clear Creek: Flow changes 
Feather: Flow changes; reservoir storage 
changes; water temperature changes; water 
temperature threshold exceedance 

Biological model 
weighting higher than 
flow, reservoir, and 
temperature changes; 
all rivers and locations 
within rivers given 
equal weighting, except 
Feather River high-flow 
channel (see text) 

60 Migration 
conditions 

Upstream: Flow changes; water temperature 
changes (Sac and Feather only) 
Through-Delta: Flow changes; DPM; 
Predation – bioenergetics model, fixed 
percent loss per intake; Habitat loss – BPJ 

Equal 
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Species 
Impact 
# Impact Indicators Used Indicator Weighting 

Fall-/Late 
fall-run 
Chinook 
salmon 

75 Entrainment South Delta SWP/CVP: salvage density 
North Delta SWP/CVP: BPJ 
North Bay Aqueduct: BPJ 

Greatest weighting 
given to South Delta 
SWP/CVP entrainment 

76 Spawning and 
egg incubation 
habitat 

Sac: Flow changes; reservoir storage 
changes; water temperature changes; water 
temperature threshold exceedance; 
Reclamation egg mortality model; SacEFT 
spawning WUA, redd scour, egg incubation, 
redd dewatering 
Clear Creek (fall-run only): Flow changes 
Feather (fall-run only): Flow changes; 
reservoir storage changes; water 
temperature changes; water temperature 
threshold exceedance; Reclamation egg 
mortality model  
American (fall-run only): Flow changes; 
water temperature changes; water 
temperature threshold exceedance; 
Reclamation egg mortality model 
Stanislaus (fall-run only): Flow changes; 
water temperature changes 
San Joaquin (fall-run only): Flow changes 
Mokelumne (fall-run only): Flow changes 

Biological model 
weighting higher than 
flow, reservoir, and 
temperature changes; 
all rivers and locations 
within rivers given 
equal weighting, except 
Feather River high-flow 
channel (see text) 

77 Fry and 
juvenile 
rearing habitat 

Sac: Flow changes; reservoir storage 
changes; water temperature changes; 
SacEFT rearing WUA, stranding risk; 
SALMOD habitat-related mortality  
Clear Creek (fall-run only): Flow changes 
Feather (fall-run only): Flow changes; 
reservoir storage changes; water 
temperature changes 
American (fall-run only): Flow changes; 
water temperature changes 
Stanislaus (fall-run only): Flow changes; 
water temperature changes 
San Joaquin (fall-run only): Flow changes 
Mokelumne (fall-run only): Flow changes 

Biological model 
weighting higher than 
flow, reservoir, and 
temperature changes; 
all rivers and locations 
within rivers given 
equal weighting, except 
Feather River high-flow 
channel (see text) 

78 Migration 
conditions 

Upstream: Flow changes; water temperature 
changes (Sac, Feather, American, and 
Stanislaus only) 
Through-Delta: Flow changes; DPM; 
Predation – bioenergetics model, fixed 
percent loss per intake; Habitat loss – BPJ 

Equal 
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Species 
Impact 
# Impact Indicators Used Indicator Weighting 

Steelhead 93 Entrainment South Delta SWP/CVP: salvage density 
North Delta SWP/CVP: BPJ 
North Bay Aqueduct: BPJ 

Greatest weighting 
given to South Delta 
SWP/CVP entrainment 

94 Spawning and 
egg incubation 
habitat 

Sac: Flow changes; water temperature 
changes; SacEFT spawning WUA, redd scour, 
egg incubation, redd dewatering 
Clear Creek: Flow changes 
Feather: Flow changes; water temperature 
changes; water temperature threshold 
exceedance 
American: Flow changes; water temperature 
changes; water temperature threshold 
exceedance 
Stanislaus: Flow changes; water temperature 
changes 
Mokelumne: Flow changes 

Biological model 
weighting higher than 
flow, reservoir, and 
temperature changes; 
all rivers and locations 
within rivers given 
equal weighting, except 
Feather River high-flow 
channel (see text) 

95 Fry and 
juvenile 
rearing habitat 

Sac: Flow changes; water temperature 
changes; SacEFT rearing WUA, stranding risk 
Clear Creek: Flow change; greatest minimum 
flow reduction 
Feather: Flow changes; water temperature 
changes; water temperature threshold 
exceedance 
American: Flow changes; water temperature 
changes; water temperature threshold 
exceedance 
Stanislaus: Flow changes; water temperature 
changes 
San Joaquin: Flow changes 
Mokelumne: Flow changes 

Biological model 
weighting higher than 
flow, reservoir, and 
temperature changes; 
all rivers and locations 
within rivers given 
equal weighting, except 
Feather River high-flow 
channel (see text) 

96 Migration 
conditions 

Upstream: Flow changes; water temperature 
changes (Sac, Feather, American, and 
Stanislaus only) 
Through-Delta: Flow changes; DPM; 
Predation – bioenergetics model, fixed 
percent loss per intake; Habitat loss – BPJ 

Equal 
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Species 
Impact 
# Impact Indicators Used Indicator Weighting 

Splittail 111 Entrainment South Delta SWP/CVP: Days of Yolo Bypass 
inundation method; per capita method; 
salvage density method 
North Delta SWP/CVP: BPJ 
North Bay Aqueduct: BPJ 
Predation Associated with Entrainment: BPJ 

Greatest weighting 
given to South Delta 
SWP/CVP entrainment 

112 Spawning and 
egg incubation 
habitat 

Floodplain habitat: Yolo Bypass inundation 
frequency; Sutter Bypass inundation area 
Channel margin/side-channel habitat: flow 
changes; water temperature threshold 
exceedance 
Stranding potential: BPJ 

Equal 

113 Fry and 
juvenile 
rearing habitat 

Same as Impact AQUA-112 Equal 

114 Migration 
conditions 

Upstream: Flow changes; water temperature 
changes 
Through-Delta: Flow changes 

Equal 

Green 
sturgeon 

129 Entrainment South Delta: Salvage density 
Predation associated with entrainment: BPJ 

Equal 

130 Spawning and 
egg incubation 
habitat 

Sac: Flow changes; water temperature 
changes; water temperature threshold 
exceedance 
Feather: Flow changes; water temperature 
changes; water temperature threshold 
exceedance 
San Joaquin: Flow changes 

Biological model 
weighting higher than 
flow, reservoir, and 
temperature changes; 
all rivers and locations 
within rivers given 
equal weighting 

131 Fry and 
juvenile 
rearing habitat 

Sac: Water temperature changes 
Feather: Water temperature changes; water 
temperature threshold exceedance 

Biological model 
weighting higher than 
flow, reservoir, and 
temperature changes; 
all rivers and locations 
within rivers given 
equal weighting 

132 Migration 
conditions 

Upstream of Delta: Flow changes; Delta 
outflow changes 
Through-Delta: see Impact AQUA-114 

Delta outflow changes 
given lower weighting 
due to lack of 
understanding in Delta 
outflow-year class 
strength correlation 
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Species 
Impact 
# Impact Indicators Used Indicator Weighting 

White 
sturgeon 

147 Entrainment South Delta: Salvage density 
Predation associated with entrainment: BPJ 

Equal 

148 Spawning and 
egg incubation 
habitat 

Sac: Flow changes; water temperature 
changes; water temperature threshold 
exceedance 
Feather: Flow changes; water temperature 
changes 
San Joaquin: Flow changes 

Biological model 
weighting higher than 
flow, reservoir, and 
temperature changes; 
all rivers and locations 
within rivers given 
equal weighting 

149 Fry and 
juvenile 
rearing habitat 

Sac: Water temperature changes 
Feather: Water temperature changes 

Biological model 
weighting higher than 
flow, reservoir, and 
temperature changes; 
all rivers and locations 
within rivers given 
equal weighting 

150 Migration 
conditions 

Upstream of Delta: Flow changes; Flow 
threshold exceedance; Delta outflow changes 
Through-Delta: see Impact AQUA-114 

Delta outflow changes 
given lower weighting 
due to lack of 
understanding in Delta 
outflow-year class 
strength correlation 

Pacific and 
River 
Lamprey 

165, 
183 

Entrainment South Delta: Salvage density 
North Delta Intake, North Bay Aqueduct: BPJ 
Predation associated with entrainment: BPJ 

Greatest weighting 
given to South Delta 
SWP/CVP entrainment 

166, 
184 

Spawning and 
egg incubation 
habitat 

Redd dewatering risk, water temperature 
threshold exceedance 

Equal among indicators 
and locations 

167, 
185 

Fry and 
juvenile 
rearing habitat 

Stranding risk, water temperature threshold 
exceedance 

Equal among indicators 
and locations 

168, 
186 

Migration 
conditions 

Flow changes N/A 

 1 

11.3.2.6 Reservoir Coldwater Fish Habitat Analysis 2 

Upstream SWP/CVP reservoirs that may be affected by changes in operations (i.e., Trinity, Shasta, 3 
Oroville, Folsom, New Melones, and San Luis) were analyzed to determine the effects on coldwater 4 
fish habitat, principally with respect to suitable temperatures for rainbow trout and kokanee salmon 5 
(see further discussion below). According to Moyle (2002, pg 36, 37), foothill water supply 6 
reservoirs of the Central Valley can be described with four major habitat zones: 1) the littoral or 7 
edge-water habitat around the shoreline of the reservoir, 2) the epilimnetic or near-surface habitat 8 
located above the thermocline (water temperature gradient) and generally in the euphotic zone 9 
(>1% of surface light) where phytoplankton grow, 3) hypolimnetic or deep-water habitat located 10 
below the thermocline, where the water temperatures remain less than 15⁰C (59⁰F) during the 11 
stratified spring-summer and fall months, and 4) the deepwater benthic habitat located near the 12 
bottom of the hypolimnetic portion of the reservoir. There are relatively distinct fish assemblages 13 
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within each of these habitat zones, with different feeding and reproductive behaviors (strategies). 1 
Reservoirs are generally less productive (lower fish biomass and growth rates) than lakes of a 2 
comparable surface area because reservoir water surface elevations fluctuate more and have 3 
steeper slopes, which limits the littoral benthic zone, and may interfere with reproduction (Moyle 4 
2002 pg 36).  5 

Seasonal temperature stratification (vertical water temperature gradient) and phytoplankton 6 
production in the epilimnetic near-surface zone are the dominant seasonal habitat features of 7 
reservoirs. The evaluation of possible effects of reservoir operations simulated for the action 8 
alternatives on reservoir fish populations considers the effects on warm-water fish in the 9 
epilimnetic and littoral habitat zones together, and will consider the coldwater fish in the 10 
hypolimnetic and deep water benthic habitat zones together. In some lakes and reservoirs, the 11 
dissolved oxygen in the hypolimnion can become depleted from inflowing organic materials or, 12 
more commonly, by settling of detritus from the productive epilimnion. Lake Almanor is a good 13 
example of this condition in California. Low dissolved oxygen is not a problem in the major CVP and 14 
SWP reservoirs, however, and will not be included in the coldwater habitat evaluation. Because the 15 
water depths are relatively shallow and water surface elevations of the regulating reservoirs (i.e., 16 
Lewiston, Whiskeytown, Keswick, Thermalito, Natoma, and Tulloch Reservoirs) are largely 17 
independent of flow, the habitat conditions are similar from year to year, and the fish populations in 18 
the regulating reservoirs are stable; fish populations in these regulating reservoirs are not evaluated 19 
for the BDCP alternatives.  20 

Although the seasonal variations in water surface elevations (storage level), temperature 21 
stratification and primary production (light availability) in the major water supply reservoirs are 22 
somewhat similar from year to year, the end-of-water-year (end-of September) storage volumes can 23 
be quite different. Because the water supply reservoirs are generally filled in the spring and are 24 
drawn-down during the summer and fall for water supply releases, the minimum storage each year 25 
usually occurs in September (or October) and can be greatly reduced in a sequence of dry years (i.e., 26 
drought). Drawdown of reservoir storage from June through October can diminish the volume of 27 
cold water, thereby reducing the amount of habitat for coldwater fish species during these months. 28 
Kokanee salmon and rainbow trout are common coldwater species that support important 29 
recreational fisheries in Central Valley reservoirs. Potential impacts can therefore be assessed based 30 
on the availability of suitable water temperatures for these species during the late summer or early 31 
fall when coldwater habitat is most restricted. Preferred habitat for kokanee is well-oxygenated 32 
open water in reservoirs where temperatures are 50–59° F, while rainbow trout growth is optimal 33 
when temperatures are around 59°F–64°F (Moyle 2002). Thus, a water temperature index of 60 °F 34 
was used in the following assessment as a general indicator of the availability of coldwater habitat in 35 
Central Valley reservoirs. This temperature index is specific to analysis of reservoir operations, 36 
while areas downstream of the reservoirs use a different temperature index (National Marine 37 
Fisheries Service 2009a, 2009b).  38 

The basic approach is to determine the relationship between total storage volume and the coldwater 39 
volume in each reservoir. The maximum suitable temperature for the coldwater habitat was 40 
assumed to be 60°F. The minimum coldwater habitat volume or the reduction in coldwater habitat 41 
volume that would be classified as a substantial change must be identified for each reservoir. Finally 42 
the percentage of additional years (out of the 82-year simulation period) that would be considered 43 
an adverse effect on the fish populations within each reservoir must be determined. The methods 44 
for coldwater reservoir fish are based on an analysis of Shasta Reservoir; the approach for Shasta 45 
Reservoir is then combined with the results from the CALSIM modeling for the other major CVP and 46 
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SWP reservoirs, along with the selected minimum coldwater habitat volumes. The evaluation of the 1 
Shasta Reservoir coldwater habitat volume can be described in three basic steps: 1) describe the 2 
reservoir geometry (volume and surface area) as a function of elevation, 2) describe the seasonal 3 
(monthly) water temperatures as a function of the elevation, storage level and outlet elevation(s), 4 
and 3) determine the portion of the reservoir volume with temperatures less than 60°F for the full 5 
range of carryover storages simulated with CALSIM. The coldwater habitat assessment compares 6 
the number of years with carryover storage less than the selected minimum volume index 7 
corresponding to the minimum acceptable coldwater habitat volume between the NAA and the 8 
alternatives, for each reservoir. 9 

The reservoir geometry (surface area and volume) as a function of the water elevation and the 10 
elevation of the reservoir outlets are the basic features that determine the coldwater habitat in each 11 
reservoir. Table 11-19 gives a summary of the Shasta Reservoir area (acres) and volume (acre-feet) 12 
for 25-feet increments of elevation. Figure 11-1A-6 shows the Shasta Reservoir volume (thousand 13 
acre-feet [taf]) as a function of elevation. The bottom of Shasta Reservoir is at 630 feet msl, but there 14 
is very little storage volume (50 taf) below an elevation of 700 ft. The maximum elevation of about 15 
1,065 corresponds to a maximum storage of about 4,550 taf. Figure 11-1A-6 shows the Shasta 16 
Reservoir surface area (acres) as a function of elevation. The bottom sediment area (where benthic 17 
food organisms live) is about the same as the water surface area (where photosynthesis and heat 18 
exchange occurs). 19 

The elevations of the reservoir outlets are also important for understanding the coldwater pool. The 20 
coldest water at the bottom of the reservoir (below the outlet penstocks to the hydropower 21 
turbines) remains at nearly the same temperature during the stratified period. Shasta Dam has river 22 
outlets with gate sills (bottoms) located at elevation 742 feet and 942 feet (the river gate at 842 feet 23 
is no longer operational). The gates are about 8 feet high, so water comes from a zone approximately 24 
20 feet high centered at about 750 feet and 950 feet (when they are used). The intakes for the 15-25 
feet diameter penstocks to the hydropower turbines are located with a centerline elevation of 815 26 
feet, so water is drawn from elevations of approximately 800 feet to 830 feet. The spillway crest 27 
elevation is at 1,037 feet. During the 1976–1977 and the 1987–1992 drought periods, when Shasta 28 
Reservoir storage was low and water temperatures released through the hydropower plant were 29 
greater than 55°F, the low-level river outlets (at 750 feet and 850 feet) were used to blend with the 30 
hydropower releases (from 800–830 feet) to provide cooler release temperatures at Keswick Dam 31 
for winter run spawning and egg incubation. Subsequently, to protect winter-run spawning and egg 32 
incubation temperatures and also make full hydropower releases, the temperature control device 33 
(TCD) was designed and constructed. The TCD, which began operating in 1998, allows all releases to 34 
be made through the hydropower penstocks. Three levels of louver “gates” allow the penstock water 35 
to be blended from three elevation zones. Higher level releases are used early in the summer to 36 
preserve as much of the cold water as possible; the open gate levels are adjusted towards the 37 
bottom gate during the summer. By preserving the coldest water for the early fall period (September 38 
and October), the cold water habitat in the reservoir is also protected through the summer months; 39 
however, use of the low level gate allows more of the cold water from the bottom of the reservoir to 40 
be released in September and October. Table 11-19 indicates that the storage volume located below 41 
the penstocks (800 feet) is about 350 taf with a benthic area within this protected cold water habitat 42 
of about 5,000 acres. 43 
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Table 11-19. Shasta Reservoir Geometry 1 

Elevation (feet) Surface Area (acres) Volume (acre-feet) 
1,075 30,908 4,792,000 
1,050 27,654 4,068,649 
1,025 24,633 3,388,333 
1,000 21,800 2,830,000 
975 19,200 2,345,000 
950 16,600 1,860,000 
925 14,300 1,505,000 
900 12,000 1,150,000 
875 10,100 907,500 
850 8,200 665,000 
825 6,617 490,624 
800 5,080 342,000 
775 3,800 233,333 
750 2,800 150,000 
725 1,914 85,714 
700 1,200 50,000 
675 771 18,750 
650 343 3,437 

 2 

The seasonal (monthly) reservoir release temperature and the vertical temperature profiles within 3 
the reservoir are directly linked and depend on the elevation of the outlets and the reservoir 4 
geometry and water surface elevation. The relationships between carryover storage and release 5 
temperatures for the major CVP and SWP reservoirs are shown and described in Appendix 29C 6 
“Climate Change and Effects of Reservoir Operations on Water Temperatures.” Release 7 
temperatures are relatively cool and stable until the fall months. The release temperatures increase 8 
and the remaining coldwater habitat volume decreases as the carryover reservoir storage is reduced 9 
in dry years. Only if the carryover storage is reduced below a specific volume (taf) are the release 10 
temperatures moderately increased. For storages below this threshold, the release temperature 11 
increases as the storage is reduced and the coldwater habitat volume is substantially reduced.  12 

Warming of the reservoir below the surface heated layer is caused by water releases from the 13 
outlets; warmer water from above is drawn down to replace the water released from the penstock 14 
(elevation 800 feet) or the low-level river outlet (elevation 750 feet). The warming may also depend 15 
on the reservoir inflow and outflow during these summer months. Inflowing water will usually be 16 
cooler than the surface temperature and will enter the reservoir profile at the matching 17 
temperature; this will expand the depth of this temperature layer. The effects of inflowing water can 18 
be stronger during the fall, when the cooler inflow contributes to the deepening of the surface mixed 19 
layer.  20 

The effects of reservoir storage drawdown on the coldwater habitat volume can be tracked by 21 
evaluating the coldwater habitat volume available through the year. Figure 11-1A-7 shows the 22 
entire reservoir was coldwater habitat (<60°F) from January through April. The surface layer was 23 
warmer than 60⁰F in the summer months, but the reservoir volume below elevation 900 feet was 24 
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less than 60⁰F at the end of September and the volume below elevation 875 feet was less than 60⁰F 1 
at the end of October. The minimum Shasta Reservoir storage at the end of September 1995 was 2 
about 3,400 taf (1,025 feet). The coldwater habitat volume would likely be more limited in years 3 
with a lower carryover storage volume. The end-of-September storage simulated with the CALSIM 4 
reservoir operation model will be used as the annual index for assessing coldwater habitat volume. 5 
A relationship between end of September storage and coldwater habitat volume was determined 6 
from the temperature profiles simulated with the Sacramento River Water Quality Model (SRWQM) 7 
developed for Reclamation by RMA. This model was used for each of the alternatives to simulate 8 
reservoir temperatures, release temperatures and downstream river temperatures. The model 9 
predicts reservoir profiles that were used to develop carryover storage-cold water habitat 10 
relationship for Shasta Reservoir. 11 

Figure 11-1A-8 shows an example of the simulated relationship between reservoir storage and 12 
coldwater habitat (defined as less than 58°F in this example) for the No Action Baseline for 1922 to 13 
2003. August was used in this example because September temperatures were not available in the 14 
coldwater habitat results. The SRWQM results show a strong relationship between August storage 15 
and coldwater habitat volume. The maximum coldwater habitat volume in August was about 1,500 16 
taf (below elevation 925 feet) for <58⁰F. The coldwater habitat volumes were reduced when the 17 
August storage volume was less than about 3,000 taf (below elevation 1,000 feet). Figure 11-1A-9 18 
shows the SRWQM-simulated relationship between Shasta Reservoir volume and coldwater habitat 19 
volume for the end of August. The relationship between Shasta Reservoir storage and coldwater 20 
habitat volume can be used to assess the effects of reduced end-of-year storage on coldwater habitat 21 
volume.  22 

The evaluation of the annual carryover storage effects on coldwater habitat volumes can be made 23 
using either a specified “threshold” for coldwater habitat impact for each reservoir, or using a 24 
“scale” for coldwater habitat effects that would vary with carryover volume for each reservoir. 25 
Impacts could then be measured as the increase in the number of years with storage below the 26 
selected threshold value, or as the reduction in the average coldwater habitat effects calculated from 27 
a baseline carryover storage sequence to an alternative sequence of carryover storage values. 28 
However, because a rating scale will provide the average coldwater habitat benefits rather than 29 
emphasizing the poor conditions in the lower storage years, large impacts in a few years will be 30 
masked by the generally suitable conditions. For this reason, the threshold storage method is 31 
preferred for impact evaluation. The impact evaluation of Shasta Reservoir operations on coldwater 32 
habitat volume was based on a specified threshold storage that would protect sufficient coldwater 33 
habitat volume for the fish populations in the reservoir. 34 

Figure 11-1A-9 can be used as the basis for a specified threshold volume or for a specified “scaling” 35 
of carryover storage coldwater benefits. Assuming 60⁰F as the upper limit for coldwater habitat, 36 
carryover storage of about 3,500 taf (maximum end-of September Shasta storage) would provide a 37 
coldwater habitat volume of 1,500 taf. Carryover storage of 2,500 taf would provide a coldwater 38 
habitat volume of about 750 taf, which is about half of the maximum coldwater habitat volume of 39 
1,500 taf. Carryover storage of 2,000 taf would provide a coldwater habitat volume of about 500 taf, 40 
which is about 33% of the maximum coldwater habitat volume. Carryover storage of 1,500 taf would 41 
provide a coldwater habitat volume of about 250 taf, which is about 15% of the maximum coldwater 42 
habitat volume. Carryover storage of 1,000 taf would provide a coldwater habitat volume of about 43 
50 taf, which is less than 5% of the maximum coldwater habitat volume. Because the minimum 44 
coldwater volume needed to protect the coldwater fish population in Shasta Reservoir is not known, 45 
the assessments for three carryover storage thresholds (2,500 taf, 2,000 taf, and 1,500 taf) were 46 
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compared. Table 11-1A-101 shows the summary of the Shasta Reservoir coldwater habitat for three 1 
possible threshold values. The number of years with carryover storage less than the selected 2 
threshold (indicating a substantial reduction in coldwater habitat) for each alternative was 3 
compared to the number of years below the threshold storage for the baseline. As the carryover 4 
storage threshold is reduced, the likely impacts on coldwater habitat will be greater, but the impacts 5 
will be less frequent (measured as the number of years with carryover storage below the threshold). 6 
A coldwater habitat adverse effect determination was based on the number of additional years with 7 
carryover storage below the specified threshold value. An increase of greater than 5% of the years 8 
(5 more years) was selected as a substantial change in coldwater habitat conditions because these 9 
low storage conditions are expected infrequently during multi-year dry periods.  10 

A comparison of the baseline cases shows the expected impacts on coldwater habitat from the 11 
effects of climate change shifts in hydrology as well as operational changes related to the Fall X2 12 
requirements (USFWS BO) compared to the previous D-1641 Delta outflow criteria. The Shasta 13 
Reservoir carryover storage for the Existing Conditions baseline with no Fall X2 requirement 14 
(Existing Conditions) was less than 2,500 taf in 19 years, was less than 2,000 taf in 13 years and was 15 
less than 1,500 taf in 9 years (out of 82 years). The Shasta Reservoir carryover storage for the No 16 
Action Alternative (NAA) was less than 2,500 taf in 44 years, was less than 2,000 taf in 22 years and 17 
was less than 1,500 taf in 15 years. The increases for all of the storage thresholds would be judged 18 
adverse because an increase of greater than 5% of the years (5) was selected as the significance 19 
criteria. About 20–25% of the baseline carryover storage values should be less than the selected 20 
storage threshold, so that the threshold represents the lowest 20–25% of the years and so that the 21 
number of years with these impacted coldwater habitat conditions could be increased if the 22 
carryover storage values were reduced substantially by an alternative. The Shasta carryover storage 23 
threshold was selected to be 2,000 taf; the storage was less than this threshold in about 27% of the 24 
years (22/82) for the NAA. 25 

Methods Used to Consider Mitigation 26 

The construction and operation of the project or its alternatives would result in a range of short-27 
term and long-term beneficial and adverse effects on environmental conditions in the Sacramento 28 
River and the Delta. This would in turn result in a range of direct and indirect effects on fish and 29 
aquatic resources that depend on the affected habitats. The BDCP conservation measures have been 30 
designed to avoid and minimize such impacts to covered fish species and natural communities and 31 
improve overall habitat conditions in the Plan Area. The project also incorporates environmental 32 
commitments (referred to as Avoidance and Minimization Measures in the Draft BDCP) which have 33 
been designed to avoid and minimize effects where possible. To the extent that effects remain, and 34 
such effects are deemed to be adverse or significant, feasible measures will be implemented to 35 
mitigate these effects to less-than-significant levels. 36 

Each alternative is evaluated for each specific component of that alternative and its effects on 37 
individual life stages for each species. All effects identified as adverse and/or potentially significant 38 
have been evaluated for the feasibility of mitigation after first considering whether the entirety of 39 
conservation measures or environmental commitments built into the alternative would lessen the 40 
significant adverse environmental effects. Permanent and temporary impacts have been treated the 41 
same in considering the need for mitigation.  42 

In situations where neither the conservation measures nor the environmental commitments (which 43 
include Best Management Practices [BMPs]) are capable of adequately avoiding or minimizing 44 
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potential adverse effects, mitigation measures are presented, to the extent feasible, that will reduce 1 
adverse effects to levels that are not adverse or less than significant. In situations where feasible 2 
mitigation for significant adverse effects is not identified, the effect is considered significant and 3 
unavoidable.  4 

11.3.2.7 Effects on Downstream Aquatic Habitat 5 

Methodology to Determine Downstream Impacts of Restoration 6 

To evaluate the annual volume of sediment needed to maintain marsh elevation as sea level rises, 7 
the vertical accretion of mineral and organic sediment across the area of marshes with and without 8 
restoration was modeled (depending on the alternative). Vertical accretion approximates the 9 
amount of suspended sediment that settles during each period of tidal inundation summed over the 10 
period of interest.  11 

The Marsh98 model was used to calculate the marsh area across the period of interest for the 12 
existing conditions, No Action alternative, and action alternatives. The methodology and 13 
assumptions for this calculation are discussed in detail in Appendix 3B, BDCP Tidal Habitat Evolution 14 
Assessment of the Draft BDCP. The changing tidal area for each delta region, based on the 15 
incremental accretion over the period of interest for 10m x 10m areas and their associated 16 
elevations, was calculated using corrected LiDAR data and accelerated, nonlinear, sea level rise 17 
assumptions. 18 

The vertical accretion model estimates sediment deposition for each tidal inundation period over 19 
the period of interest (Existing Conditions to Late Long-Term, 50 years). The amount of mineral 20 
sediment deposited at each period was determined by calculating the length of time inundated, the 21 
depth of inundation over that period, the suspended sediment concentration, and the assumed 22 
sediment density and settling velocity. In addition, there is an assumed 2 mm/year accretion rate of 23 
organic sediment consistent with historical records (ESA 2012). Values for sediment density1 and 24 
settling velocity2 were based on estimated values from the Sacramento River (Bliss 2004, Ganju 25 
2005).  26 

The depth and duration of inundation were calculated by comparing the water depth over the tidal 27 
period to the elevation of the marsh area at the timestep. The California Coast experiences mixed, 28 
semi-diurnal tides. This means that there are two unequal high tides and two unequal low tides 29 
during each day. For each region, an approximation of this cycle was calculated using a sine curve 30 
from the mean higher high water (MHHW), mean high water (MHW), mean low water (MLW), and 31 
the mean lower low water (MLLW). The model compares depth of water at each hour of this cycle to 32 
the marsh elevation and determines the length of time inundation in hours and the depth in meters. 33 
The vertical accretion is determined by calculating the ratio of the settling time by the period of 34 
inundation, the suspended sediment concentration (SSC), the depth of inundation and the density of 35 
the sediment (EQN 1).  36 

The suspended sediment concentration historical record from 2013 recorded at the USGS station 37 
below Freeport was used for this model. The record from this year was used to account for the 38 

1 Sediment Density is assumed to be 2650 kg/m3 
2 Settling velocities in the Sacramento River were estimated to be between 0.01 and 0.10 mm/s 
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natural variation throughout the winter and summer months. SSC dramatically increases following 1 
winter storms and declines an order of magnitude during the drier summer months. The year 2013 2 
was selected rather than the average of the historical record in order to retain the spikes in SSC 3 
concentration following storms and because as a dry year this provides a relatively conservative 4 
estimate of the concentration of sediment in the water column.  5 

 6 

( 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑇𝑇𝑆𝑆𝑇𝑇𝑆𝑆 (ℎ𝑟𝑟)
𝐼𝐼𝑆𝑆𝐼𝐼𝐼𝐼𝐼𝐼𝑆𝑆𝑆𝑆𝐼𝐼𝑆𝑆 𝑇𝑇𝑆𝑆𝑇𝑇𝑆𝑆 (ℎ𝑟𝑟))(𝑆𝑆𝑆𝑆𝑆𝑆 𝑆𝑆

𝑇𝑇3)(𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷ℎ (𝑚𝑚))

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑇𝑇
3
𝑆𝑆

= 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷ℎ 𝐴𝐴𝐴𝐴𝐴𝐴𝑟𝑟𝐷𝐷𝐷𝐷𝐷𝐷𝑟𝑟(𝑚𝑚)     (EQN 1) 7 

 8 

For each tidal period or time step, the depth accreted is added to the marsh elevation. At the next 9 
tidal period, the length of time inundated in hours and inundation depth are calculated with respect 10 
to the new marsh elevation. As the elevation increases, the length of time inundated in hours and 11 
inundation depth decrease and the amount of sediment accreted each time step declines as the 12 
marsh comes to equilibrium. This sequence occurs 350 times per year3 and at the end of each year 13 
the final marsh elevation is set as the initial elevation and the process repeats until the full period of 14 
interest has been iterated through. Accelerated sea level rise is incorporated into this process by 15 
adjusting the water depths of the tidal period according to the sea level rise curve estimated in the 16 
Bay Delta Conservation Plan (Figure 2 and Table 11-20).  17 

 18 

 19 
Figure 2. Calculated SLR curve for the Plan 20 

3 A full tidal period is 25 hours and thus there are 350 tidal periods in one year 
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Table 11-20. Plan Sea Level and Associated Rate for Existing Conditions, ELT and LLT 1 

Year 
SLR 
cm 

Rate of SLR 
cm/yr 

1990 0 0.125 
2025 15 0.552 
2060 45 0.979 

 2 

The annual sediment volume needed to maintain marsh elevation is calculated from the difference 3 
in marsh elevation at the beginning and end of the year multiplied by the acreage of the marsh area 4 
and divided by the assumed sediment density value. Because the elevation of the marsh varies 5 
throughout, the model repeats the calculations for the minimum and maximum elevations for each 6 
marsh region and averages the annual sediment volume from both simulations. The model was run 7 
using the hypothetical acreages with and without restoration, depending on the alternative and thus 8 
produces an estimate annual sediment volume with and without restoration. 9 

One of the most sensitive parameters of this model is the assumed settling velocity of Sacramento 10 
River watershed sediment. A range of settling velocities in the Sacramento River was estimated 11 
(Ganju and associates at the USGS 2005) to be between 0.01 and 0.10 mm/s. For the purposes of this 12 
model, a high, medium, and low estimate was produced using the average of this range and the 25th 13 
and 75th quartile values of this range.  14 

Major assumptions of this model include: 15 

 Suspended sediment concentration is uniform throughout that water column and throughout 16 
the marsh areas; 17 

 Settling velocities are uniform throughout the marsh areas and throughout the tidal period; 18 

 Marsh bed elevations are evenly distributed between the maximum and minimum elevations. 19 

Similar to the Marsh98 model, this model does not take into account the influence of waves, which 20 
become more important as site size increases and availability of sediment diminishes. Furthermore, 21 
it does not distinguish between vegetation colonization for marsh areas with higher or lower 22 
salinity. Observations of accretion rates in delta marshes have shown that the type of vegetation 23 
(typical of fresh or brackish marshes) affects the rate of sediment deposition (Kiwan 2013).  24 

11.3.2.8 Critical Habitat and Essential Fish Habitat 25 

For federally listed species for which critical habitat has been designated, the analysis of whether 26 
there is an adverse effect to critical habitat is included within the analysis of effects to all habitat for 27 
the species. Prior to deciding whether to issue permits, USFWS and NMFS will undertake an analysis 28 
of the BDCP pursuant to the Section 7 consultation process to ensure that issuance of the permits 29 
and implementation of the BDCP is not likely to result in the destruction or adverse modification of 30 
critical habitat.  31 

NMFS will also undertake an Essential Fish Habitat (EFH) consultation concurrent with the ESA 32 
Section 7 consultation.  33 
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11.3.3 Determination of Effects 1 

The covered and non-covered fish and aquatic resource species discussed above have similar life 2 
history requirements (i.e., habitat, water quality) as all aquatic resource species in the project area. 3 
Because there are so many aquatic species in the project area, the covered and non-covered aquatic 4 
resource species are used as assessment species for the impact analysis. The impacts of the action 5 
alternatives on fish and aquatic biological resources may result from construction, maintenance, and 6 
operation of BDCP water conveyance facilities, as well as construction and implementation of other 7 
conservation measures. This impact analysis assumes that an action alternative would have an 8 
impact on fish and aquatic resources if it directly or indirectly harmed or harassed individuals or 9 
populations of the species considered in this chapter, or substantially removed or damaged the 10 
habitat of these species. Action alternatives that meet this initial screening threshold are then 11 
analyzed using the criteria described below. 12 

The CEQA Guidelines (Title 14, Division 6, Chapter 3 of the California Code of Regulations [CCR]), at 13 
Section 15064.7, encourage public agencies to develop thresholds of significance to use in 14 
determining the significance of environmental effects when complying with CEQA. In this same 15 
section, the CEQA Guidelines define a threshold of significance as “an identifiable quantitative, 16 
qualitative or performance level of a particular environmental effect, non-compliance with which 17 
means the effect will normally be determined to be significant by the agency and compliance with 18 
which means the effect normally will be determined to be less than significant.” Although Section 19 
15064.7 authorizes a public agency subject to CEQA to conduct a formal public process for 20 
formulating significance thresholds that would apply to all of the agency’s projects, the courts have 21 
recognized that, in preparing an individual CEQA document, a lead agency may informally develop 22 
significance criteria applicable to particular projects, provided that such criteria are supported by 23 
substantial evidence4.  24 

Here the significance criteria used to evaluate impacts on fish and aquatic resources are based on 25 
and incorporate guidance contained in Section 1508.27 of the Council on Environmental Quality 26 
(CEQ) NEPA regulations regarding significance determinations; the mandatory findings of 27 
significance, as listed in Section 15065 of the State CEQA Guidelines (Title 14, Chapter 3 of the CCR); 28 
and criteria contained in Appendix G, “Environmental Checklist Form,” of the State CEQA Guidelines. 29 

Section 1508.27 of the CEQ NEPA regulations defines the word “significantly,” which comes into play 30 
in the statutory mandate under NEPA for federal agencies to prepare Environmental Impact 31 
Statements for major federal actions significantly affecting the human environment. (42 U.S.C. § 32 
4321.) Under section 1508.27, federal agencies, in determining whether a major federal action 33 
significantly affects the human environment, should consider both the “context” and the “intensity” 34 
of the effects at issue. Context relates to the setting for the proposed action (i.e., whether it is 35 
regional or local in scale). Intensity “refers to the severity of impact.” Among the factors to be 36 
considered in assessing intensity are “[t]he degree to which the action may adversely affect an 37 
endangered or threatened species or its habitat that has been determined to be critical under the 38 
Endangered Species Act of 1973.” 39 

4 See, e.g., Oakland Heritage Alliance v. City of Oakland (2011) (2011) 195 Cal.App.4th 884.896-897; Citizens for 
Responsible Equitable Environmental Development v. City of Chula Vista (2011) 197 Cal.App.4th 327, 336.) 
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In enacting CEQA, the California Legislature found and declared that it was the policy of the state, 1 
among other things, to “[p]revent the elimination of fish or wildlife species due to man’s activities” 2 
and “insure that fish and wildlife populations do not drop below self-perpetuating levels[.]” (Cal. 3 
Pub. Resources Code section 21001[c]). CEQA Guidelines section 15065, which echoes this policy 4 
statement, identified several broadly framed impact categories that often serve as significance 5 
thresholds. 6 

Similarly, the sample Initial Study Checklist found in Appendix G to the CEQA Guidelines identifies 7 
questions lead agencies should generally ask with respect to a proposed project’s potential impacts 8 
on Biological Resources. The impact categories from CEQA Guidelines section 15065 and the 9 
Appendix G questions are often used to formulate more specific significance thresholds. For this 10 
analysis impact categories from CEQA Guidelines section 15065 and the Appendix G questions have 11 
been refined to apply to potential impacts on fish and other aquatic resources and impacts are 12 
considered significant under CEQA or adverse under NEPA if the BDCP Alternative would 13 

 substantially reduce the habitat of a fish, aquatic, or wildlife species; 14 

 cause a fish or wildlife population to drop below self-sustaining levels; 15 

 threaten to eliminate a plant or animal community; 16 

 substantially reduce the number or restrict the range of an endangered, rare or threatened 17 
species; 18 

 have a substantial adverse effect, either directly or through habitat modifications, on any 19 
[aquatic] species identified as a candidate, sensitive, or special status species in local or regional 20 
plans, policies, or regulations, or by the California Department of Fish and Game or U.S. Fish and 21 
Wildlife Service [or by the National Marine Fisheries Service]; 22 

 have a substantial adverse effect on any … sensitive [aquatic] natural community identified in 23 
local or regional plans, policies, regulations or by the California Department of Fish and Game or 24 
US Fish and Wildlife Service; or 25 

 interfere substantially with the movement of any native resident or migratory fish … species. 26 

These seven enumerated thresholds have been applied to all determinations of effect, adverse for 27 
purposes of NEPA, and significant for purposes of CEQA, for each impact mechanism discussed in 28 
the following pages. All aspects of the alternatives are subject to these criteria, including the 29 
construction, maintenance, and operation of BDCP water conveyance facilities (CM1), and 30 
implementation of CM2–CM21. Consistent with the impact categories in CEQA Guidelines 15065, 31 
these thresholds are broadly framed and leave room for expert judgement and application to the 32 
numerous aspects of the alternatives and the multiple species evaluated. In both sets of analyses, the 33 
Lead Agencies have relied on computer models that represent best available science; however, any 34 
predictions of conditions 50 years from the present are inherently limited and reflect a single point 35 
(i.e., average or centroid position) in a predicted range. 36 

Each alternative is analyzed in comparison to its relevant baseline. Under the CEQA analysis, each 37 
action alternative is compared against existing conditions at the time the NOP was prepared (State 38 
CEQA Guidelines, section 15125[a]). Under the NEPA analysis, each action alternative is compared 39 
against the anticipated future condition (CEQ Regulations, sections. 1502.14, 150216[d]) that would 40 
occur under the No Action Alternative in 2060. CEQA and NEPA baselines are more fully described 41 
in Chapter 4, Section 4.2.1.1. The NEPA baseline includes the projected climate change (changed 42 
precipitation patterns) and sea level rise, and many other programs, projects, and policies expected 43 
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to occur by 2060, as well as the implementation of most of the required actions under both the 1 
December 2008 USFWS BiOp and the June 2009 NMFS BiOp (e.g., inclusion of Fall X2 criteria). As a 2 
result of differences between the CEQA and NEPA baselines, it is sometimes possible for CEQA and 3 
NEPA significance conclusions to vary between one another under the same impact discussion. 4 
Although the NAA represents projected future conditions, the manner in which some of the required 5 
actions under the BiOps would be implemented, and their resulting effects, remain uncertain at 6 
present. As a result, some of these required actions were not incorporated, and could not be 7 
accurately incorporated, into modeling for the NAA or for any of the action alternatives. However, 8 
they are still assumed to occur under both NAA and future conditions with alternatives because they 9 
are expected to be implemented under any future scenario (i.e., with or without Alternative 4A). 10 
While it is possible that the implementation of these unmodeled actions over time could alter the 11 
resultant magnitude of effects under the implementation of action alternatives, the unmodeled 12 
actions are intended to improve conditions for fisheries, so that their full implementation over time 13 
should contribute to reduced adverse environmental effects and to increased environmental 14 
benefits to species and their habitats. Thus, the analyses contained in this EIR/EIS are considered 15 
conservative with respect to any potential adverse environmental consequences related to the 16 
implementation of these unmodeled actions, and likely somewhat overstate the adverse effects of 17 
both the No Action Alternative and the proposed action alternatives. As a result, the future 18 
conditions in 2060 will likely be more environmentally benign than is reflected in the modeling 19 
results presented in the EIR/EIS. 20 

Under CEQA, the absence of sea level rise and climate change in Existing Conditions results in 21 
model-generated differences between the CEQA baseline (Existing Conditions; no sea level rise or 22 
climate change) and alternatives (including sea level rise and climate change) that would occur 23 
under any future scenario (i.e., with our without Alternative 4A). As a consequence, the CEQA 24 
conclusions in many instances either overstate the effects of the action alternatives or suggest 25 
significant effects that are largely or entirely attributable to sea level rise and climate change, and 26 
not to the action alternatives.  27 

In the interest of informing the public of what DWR believes to be the reasonably foreseeable 28 
impacts of the action alternatives, DWR has focused in its CEQA analysis primarily on the 29 
contribution of the action alternatives, as opposed to the impacts of sea level rise and climate 30 
change, in assessing the significance of the impacts of these action alternatives. As such, the CEQA 31 
analysis takes into account the results of the NEPA analysis to determine if and to what extent future 32 
sea level rise and climate change conditions are influencing the modeled differences in the CEQA 33 
comparison of Existing Conditions to the action alternatives, and adjusts the ultimate CEQA 34 
conclusion as necessary to describe the significance of the impacts of the action alternative only. The 35 
opposite approach, which would treat the impacts of sea level rise and climate change as though 36 
they were impacts of the action alternatives, would overestimate the effects of the action 37 
alternatives, diminishing the value of the analysis of effects. The approach taken here by DWR also 38 
has the effect of highlighting the substantial nature of the consequences of sea level rise and climate 39 
change on California’s water system which up until this analysis, has not been comprehensively 40 
evaluated or disclosed for the CVP and SWP systems. 41 
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11.3.4 Effects and Mitigation Approaches 1 

11.3.4.1 No Action Alternative 2 

The No Action Alternative for the BDCP EIR/EIS means that the BDCP would not be implemented 3 
and incidental take permits would not be issued. This alternative entails programs, projects, and 4 
policies by federal, state and local agencies included in Existing Conditions assumptions and those 5 
with clearly defined management and/or operational plans, including facilities under construction 6 
as of February 13, 2009. The No Action Alternative assumptions also include facilities and programs 7 
that received approvals and permits in 2009 because those programs were consistent with existing 8 
management direction as of the NOP. As the NEPA baseline, the No Action Alternative includes 9 
continuation of operations of the SWP and CVP, with through-Delta conveyance only under 10 
currently authorized operational criteria as described in the 2008 BA with operational assumptions 11 
modified by the 2008 USFWS and 2009 NMFS BiOps and other relevant plans and projects that 12 
would likely occur in the absence of BDCP actions. This also assumes implementation of the Fall X2 13 
RPA action (FWS 2008), which requires additional water releases in September, October and 14 
November following wet and above normal years. The No Action Alternative scenario (NAA) takes 15 
into account sea level rise and climate change that were modeled to occur around Year 2060.  16 

The NAA assumes compliance with the California Endangered Species Act (CESA) and the federal 17 
Endangered Species Act (ESA) will continue on a case-by-case basis for future programs and 18 
projects that have a potential to take listed species under each act. It also assumes utilization of 19 
senior water rights in the Sacramento and San Joaquin river watersheds by Year 2025 utilizing 20 
facilities currently available or under construction. 21 

The NAA assumes continued operations of flood management facilities by the federal, state, and 22 
local agencies. It also assumes that future levee failures due to flooding, erosion, subsidence, wave 23 
action, seismic events, burrowing animals, physical encroachment (such as barge collisions), or 24 
other causes would be repaired under ongoing programs.  25 

Existing Conditions, the CEQA baseline, are defined in Appendix 3D, Defining Existing Conditions, No 26 
Action Alternative, No Project Alternative, and Cumulative Impact Conditions. Briefly, Existing 27 
Conditions include the 2008 USFWS and 2009 NMFS BiOps, facilities and ongoing programs in place 28 
as of February 13, 2009, but do not include implementation of Fall X2, which had not been 29 
implemented at the time the NOP was prepared (in 2009). 30 

A summary of the programs, plans, and projects included under the NAA and Existing Conditions, as 31 
well as detailed descriptions of these baselines, are provided in Appendix 3D, Defining Existing 32 
Conditions, No Action Alternative, No Project Alternative, and Cumulative Impact Conditions. The 33 
projects that could affect fish and aquatic resources are summarized here in Table 11-21, along with 34 
their anticipated effects on covered fish species (see Section 11.1.3.1) and aquatic resources. 35 
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Table 11-21. Effects on Covered Fish Species from the Plans, Policies, and Programs for the No Action 1 
Alternative 2 

Agency 
Program/ 
Project Status 

Description of 
Program/Project 

Effects on Covered 
Fish Species  

California 
Department of 
Water Resources 

FERC License 
Renewal for 
Oroville Project 

Draft Water Quality 
Certification issued 
December 6, 2010 
and comments on 
Draft received 
December 10, 2010. 
FERC license will be 
issued and 
operations will be in 
accordance with 
NMFS BiOp and final 
FERC license. 

The renewed federal license 
will allow the Oroville 
Facilities to continue 
providing hydroelectric 
power and regulatory 
compliance with water 
supply and flood control. 

No adverse effects on 
aquatic habitat or 
covered fish species 
are expected based 
upon environmental 
documentation for 
this project 
(California 
Department of Water 
Resources 2008). 

Contra Costa 
Water District 

Contra Costa 
Canal Fish 
Screen Project 

Completed in 2011. The project installed a fish 
screen at the Contra Costa 
Canal diversion at Rock 
Slough. 

Beneficial effects on 
aquatic habitat or 
covered fish species 
are expected.  

Contra Costa 
Water District, 
U.S. Bureau of 
Reclamation, 
and California 
Department of 
Water Resources 

Middle River 
Intake and 
Pump Station 
(previously 
known as the 
Alternative 
Intake Project) 

Completed in 2011. The project includes a 250 
cfs pump station, a screened 
intake structure along 
Victoria Canal on Victoria 
Island, and a pipeline across 
Victoria Island tunneled 
under Old River to the 
District's Old River Pump 
Station where it connects to 
existing conveyance 
facilities.  

No adverse effects on 
aquatic habitat or 
covered fish species 
are expected based 
upon environmental 
documentation for 
this project (Contra 
Costa Water District 
2006). 

Freeport 
Regional Water 
Authority and 
U.S. Bureau of 
Reclamation 

Freeport 
Regional Water 
Project 

Completed in 2010. The project includes an 
intake/pumping plant near 
Freeport on the Sacramento 
River and a conveyance 
structure to transport water 
through Sacramento County 
to the Folsom South Canal. 
The pumping plant diverts 
185 million gallons per day. 

No adverse effects on 
aquatic habitat or 
covered fish species 
are anticipated 
based upon 
environmental 
documentation for 
this project 
(Freeport Regional 
Water Authority 
2003). 

City of Stockton Delta Water 
Supply Project 

Completed in 2012. This project consists of a 
new intake structure and 
pumping station adjacent to 
the San Joaquin River; a 
water treatment plant along 
Lower Sacramento Road; 
and water pipelines along 
Eight Mile, Davis, and Lower 
Sacramento Roads. 

No adverse effects on 
surface water 
resources or covered 
fish species are 
anticipated based 
upon environmental 
documentation for 
this project (City of 
Stockton 2005). 
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Agency 
Program/ 
Project Status 

Description of 
Program/Project 

Effects on Covered 
Fish Species  

Reclamation 
District 2093 

Liberty Island 
Conservation 
Bank 

Completed in 2011. The project consists of 
restoration of 186 acres on 
Liberty Island in 
unincorporated Yolo County. 
Restoration was focused on 
enhancing and creating tidal 
aquatic habitat suitable for 
special-status fish species 
(including salmon and delta 
smelt). 

No adverse effects on 
aquatic habitat or 
covered fish species 
are anticipated 
based upon 
environmental 
documentation for 
this project (Bureau 
of Reclamation 
2009). 

Tehama Colusa 
Canal Authority 
and U.S. Bureau 
of Reclamation 

Red Bluff 
Diversion Dam 
Fish Passage 
Project 

Pumping plant and 
fish screen was 
completed in 2012. 
Operations of the 
pumping plant 
began September 
2012. Expected 
decommissioning of 
the old structure to 
begin September 
2013. 

Proposed improvements 
include modifications made 
to upstream and 
downstream anadromous 
fish passage and water 
delivery to agricultural lands 
within CVP. 

No adverse effects on 
aquatic habitat or 
covered fish species 
are anticipated 
based upon 
environmental 
documentation for 
this project (Bureau 
of Reclamation 
2002). 

U.S. Bureau of 
Reclamation and 
State Water 
Resources 
Control Board 

Battle Creek 
Salmon and 
Steelhead 
Restoration 
Project 

Construction is 
being implemented 
in three phases and 
is currently 
underway. The final 
phase is estimated 
to occur between 
2013 and 2015. 

This project includes 
modification of facilities at 
Battle Creek Hydroelectric 
Project diversion dam sites 
located on the North Fork 
Battle Creek, South Fork 
Battle Creek, and Baldwin 
Creek. Fish screens and 
ladders will be installed at 
various location; a fish 
barrier will be installed on 
Baldwin Creek; an Inskip 
Powerhouse tailrace 
connector and bypass will be 
installed on the South Fork; 
a South Powerhouse tailrace 
connector will be installed; 
and Lower Ripley Creek 
Feeder, Soap Creek Feeder, 
Coleman and South 
diversion dams, and 
appurtenant conveyance 
systems will be removed. 
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Agency 
Program/ 
Project Status 

Description of 
Program/Project 

Effects on Covered 
Fish Species  

U.S. Bureau of 
Reclamation, 
California 
Department of 
Fish and Game, 
and Natomas 
Central Mutual 
Water Company 

American Basin 
Fish Screen and 
Habitat 
Improvement 
Project 

Expected 
completion in 2012. 

This three-phase project 
includes consolidation of 
diversion facilities; removal 
of decommissioned facilities; 
aquatic and riparian habitat 
restoration; and installing 
fish screens in the 
Sacramento River. Total 
project footprint 
encompasses about 124 
acres east of the Yolo Bypass. 

No adverse effects on 
aquatic habitat or 
covered fish species 
are anticipated 
based upon 
environmental 
documentation for 
this project (Bureau 
of Reclamation 
2008c). 

Yolo County General Plan 
Update 

Adopted in 
November 2009. 

The Yolo County general 
plan provides 
comprehensive and long-
term policies for the county 
and determines land use 
planning throughout the 
unincorporated area. 

No adverse effects on 
aquatic habitat or 
covered fish species 
are anticipated. 

Zone 7 Water 
Agency and 
Department of 
Water Resources 

South Bay 
Aqueduct 
Improvement 
and 
Enlargement 
Project 

Under construction. 
Estimated 
completion in 2012. 

This project includes 
upgrades to the South Bay 
Pumping Plant; raised 
linings on open channel 
sections of the aqueduct; the 
addition of a 450 acre-foot 
Dyer Reservoir; and 4.5 
miles of pipeline connecting 
to the South Bay Pumping 
Plant 

No adverse effects on 
aquatic habitat or 
covered fish species 
are anticipated 
based upon 
environmental 
documentation for 
this project 
(California 
Department of Water 
Resources 2004c). 

 1 

Impact AQUA-NAA1: Effects of Construction of Facilities on Covered Fish Species 2 

 CEQA Conclusion: The analysis provided above for the construction activity effects (Impact AQUA-3 
NAA1) also includes impacts expected to occur during maintenance activities, with the same 4 
conclusion that the impact is less than significant. 5 

Water Operations 6 

Impact AQUA-NAA3: Effects of Water Operations on Entrainment of Covered Fish Species 7 

Delta Smelt 8 

Simulations of entrainment for baseline conditions differ depending on the time period modeled 9 
because the climate change scenarios change operations somewhat. However, the average annual 10 
proportion of the delta smelt population lost to entrainment at the south Delta facilities under 11 
Existing Conditions, increased under model simulations of future conditions (NAA), most notably in 12 
wet, above-normal and below-normal water years. This proportional entrainment loss reflects 13 
differences attributable to simulated differences in south Delta export pumping (which influences 14 
OMR flows) and Delta outflow/sea level (which influences X2 and therefore the distribution of delta 15 
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smelt). Despite these modeled increases in entrainment, the differences are not expected to reach 1 
the level of adverse effects on the delta smelt population (i.e., ~5% of the adult population, or the 2 
mean level of larval/juvenile entrainment estimated to have occurred in 2005–2008), primarily due 3 
to the implementation of restrictions that are part of the USFWS 2008 BiOp and the incidental 4 
benefits of the NMFS 2009 BiOp, and continued improvements in water export and fish salvage 5 
operations at the south Delta facilities. Overall the effect would not be adverse. 6 

Delta smelt are also entrained at agricultural and waterfowl management diversions in the Plan 7 
Area (Pickard et al. 1982; Cook and Buffaloe 1998; Nobriga et al. 2004). Water export operations 8 
(through their effects on Delta flow and residence time) may also affect delta smelt entrainment in 9 
irrigation diversions (Kimmerer and Nobriga 2008), although Delta smelt are not considered highly 10 
vulnerable to entrainment at Delta agricultural diversions (Nobriga and Herbold 2009; Nobriga et al. 11 
2004).  12 

CEQA Conclusion: Implementation of south Delta export pumping restrictions under the USFWS 13 
(2008) BiOp has considerably limited entrainment loss of delta smelt. This would continue into the 14 
future, under the No Action Alternative. Along with other improvements in SWP/CVP facilities and 15 
operations expected to occur in the future (e.g., salvage improvements under the NMFS 2009 BiOp), 16 
the impact of entrainment would be less than significant and no mitigation would be required.  17 

Longfin Smelt 18 

Entrainment at the SWP and CVP facilities is not believed to be an important stressor influencing the 19 
survival of longfin smelt larvae in recent years because of the implementation of the SWP California 20 
Department of Fish and Wildlife longfin smelt Incidental Take Permit (ITP) No. 2081-2009-001-03 21 
(California Department of Fish and Wildlife 2009). The potential effect of entrainment is greater in 22 
dry years when recruitment is expected to be lower relative to wet years, and the population is 23 
distributed further upstream. Entrainment of longfin smelt is expected to remain low, primarily due 24 
to the restrictions implemented as part of the longfin smelt ITP and USFWS 2008 BiOp for delta 25 
smelt, and the incidental benefits provided by the NMFS 2009 BiOp, as modeled in the NAA. Overall 26 
the effect of entrainment would not be adverse.  27 

Longfin smelt are also entrained at agricultural and waterfowl management diversions in the Plan 28 
Area (Pickard et al. 1982; Cook and Buffaloe 1998; Nobriga et al. 2004; Enos et al. 2007), and water 29 
export operations, through their effect on Delta flow and residence time may affect longfin smelt 30 
entrainment in irrigation diversions (Kimmerer and Nobriga 2008). Longfin smelt are not 31 
considered highly vulnerable to entrainment in Delta agricultural diversions.  32 

perational activities associated with water exports from SWP/CVP south Delta facilities during the 33 
NAA period, would not result in an overall substantial increase in entrainment for longfin smelt 34 
under most circumstances. The continued implementation of the longfin smelt ITP and the USFWS 35 
2008 BiOp are expected to limit entrainment to the levels observed under Existing Conditions. Along 36 
with other improvements in SWP/CVP facilities and operations expected to occur in the future (e.g., 37 
salvage improvements under the NMFS 2009 BiOp), the impact of entrainment would be less than 38 
significant and no mitigation would be required. 39 

Winter-Run Chinook Salmon 40 

Under baseline conditions, losses of juvenile winter-run Chinook salmon begin in December and 41 
climb to peaks in March at both facilities, before sharply declining in April. In general, entrainment 42 
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losses of winter-run Chinook salmon, as estimated by the salvage density method, were very similar 1 
between Existing Conditions and NAA. It is expected that there would be very little difference in 2 
entrainment between these scenarios because the NAA would continue to implement the same 3 
NMFS 2009 BiOp restrictions on OMR flows as occur under Existing Conditions. Along with other 4 
improvements in SWP/CVP facilities and operations expected to occur in the future (e.g., salvage 5 
improvements under the NMFS 2009 BiOp), the impact of entrainment would be less than 6 
significant and no mitigation would be required. 7 

Spring-Run Chinook Salmon 8 

As with winter-run Chinook salmon, entrainment losses of spring-run Chinook salmon, as estimated 9 
by the salvage density method, were very similar between Existing Conditions and NAA. It is 10 
expected that there would be very little difference in entrainment between these scenarios because 11 
the NAA would continue to implement the same NMFS 2009 BiOp restrictions on OMR flows as 12 
occur under Existing Conditions. Along with other improvements in SWP/CVP facilities and 13 
operations expected to occur in the future (e.g., salvage improvements under the NMFS 2009 BiOp), 14 
the impact of entrainment would be less than significant and no mitigation would be required. 15 

Fall- and Late-Fall Run Chinook Salmon 16 

As with winter-run and spring-run Chinook salmon, entrainment losses of fall- and late fall-run 17 
Chinook salmon, as estimated by the salvage density method, were similar between Existing 18 
Conditions and NAA. It is expected that there would be very little difference in entrainment between 19 
these scenarios because, although not specifically intended to protect fall- and late fall-run Chinook 20 
salmon, the NAA would continue to implement the same USFWS 2008 BiOp and NMFS 2009 BiOp 21 
restrictions on OMR flows as occur under Existing Conditions, which would provide incidental 22 
benefit to fall- and late-fall run Chinook salmon. Along with other improvements in SWP/CVP 23 
facilities and operations expected to occur in the future (e.g., salvage improvements under the NMFS 24 
2009 BiOp), the impact of entrainment would be less than significant and no mitigation would be 25 
required.  26 

Steelhead 27 

As with Chinook salmon, entrainment losses of steelhead, as estimated by the salvage density 28 
method, were similar between Existing Conditions and NAA. It is expected that there would be very 29 
little difference in entrainment between these scenarios because the NAA would continue to 30 
implement the same USFWS 2008 BiOp and NMFS 2009 BiOp restrictions on OMR flows as occur 31 
under Existing Conditions. Along with other improvements in SWP/CVP facilities and operations 32 
expected to occur in the future (e.g., salvage improvements under the NMFS 2009 BiOp), the impact 33 
of entrainment would be less than significant and no mitigation would be required. 34 

Sacramento Splittail 35 

Across all water years, estimated May–July salvage of juvenile Sacramento splittail under the NAA 36 
was appreciably lower than under Existing Conditions, based on the per capita entrainment 37 
(salvage) index. The overall mean salvage of adult splittail (December-March) was also less under 38 
NAA than Existing Conditions. Splittail presumably would incidentally benefit from the various BiOp 39 
pumping restrictions intended for smelts and salmonids, as well as other improvements in 40 
SWP/CVP facilities and operations expected to occur in the future (e.g., salvage improvements under 41 
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the NMFS 2009 BiOp). Therefore, impacts of the No Action Alternative on entrainment are 1 
considered less than significant, and no mitigation would be required. 2 

Sturgeon 3 

CEQA Conclusion: Estimates of entrainment (salvage) from the salvage-density method showed that 4 
salvage on average presumably would incidentally benefit from the various BiOp pumping 5 
restrictions intended for smelts and salmonids, as well as other improvements in SWP/CVP facilities 6 
and operations expected to occur in the future (e.g., salvage improvements under the NMFS 2009 7 
BiOp). Overall, impacts of water operations on sturgeon entrainment would be less than significant 8 
and no mitigation would be required. 9 

Lamprey 10 

The entrainment analysis for Pacific and river lamprey was combined because the CVP and SWP fish 11 
salvage facilities do not distinguish between the two species. Across all years, estimated salvage 12 
based on the salvage-density method was similar between NAA and Existing Conditions. As with 13 
other species, h presumably would incidentally benefit from the various BiOp pumping restrictions 14 
intended for smelts and salmonids, as well as other improvements in SWP/CVP facilities and 15 
operations expected to occur in the future (e.g., salvage improvements under the NMFS 2009 BiOp). 16 
Overall, the impacts of water operations on entrainment of Pacific and river lamprey are considered 17 
less than significant, and no mitigation is required. 18 

Impact AQUA-NAA4: Effects of Water Operations on Spawning and Egg Incubation Habitat for 19 
Covered Fish Species 20 

CEQA Conclusion: Operations under NAA would cause significant effects relative to Existing 21 
Conditions There would be minor differences between the NAA and Existing Conditions in flows in 22 
the Sacramento River that would not cause a biologically meaningful effect to spawning. In the 23 
Feather River, flows in late fall and winter (October through March) would generally be lower under 24 
the NAA. Flows in May though September would generally be higher. Reduced flows have the 25 
potential for negative effects on spawning spring-run and fall-run Chinook salmon, steelhead, and 26 
green and white sturgeon. However, flows in the low flow channel, where most salmonids spawn, 27 
would not be affected by NAA. Therefore, only effects to green and white sturgeon spawning would 28 
be significant in the Feather River. In the American River, flows would generally be lower in most 29 
months, other than January through April. Therefore, spawning for fall-run Chinook salmon and 30 
steelhead would be significantly affected. Flows in the Stanislaus and San Joaquin Rivers would be 31 
lower during the same months as in the American River. Therefore, spawning fall-run Chinook 32 
salmon would be significantly affected in these rivers. Differences in flows in Clear Creek between 33 
NAA and Existing Conditions would be negligible. 34 

In the Delta, there also generally would be little effect of the NAA on delta smelt and longfin smelt in 35 
relation to Existing Conditions. Spawning/egg incubation/rearing habitat for longfin smelt, as 36 
estimated with the X2-abundance relationships from Kimmerer et al. (2009), would be considerably 37 
lower under NAA than Existing Conditions (e.g., 33% lower for the all-year-average Fall Midwater 38 
Trawl Index). This reflects greater salinity (and therefore higher X2) as a result of sea level rise, and 39 
not simply an operational effect, because a no action alternative (EBC2) without sea level rise and 40 
including current climate gives a very similar abundance index estimate to Existing Conditions (see 41 
Table 5C.5.4-38 in Appendix 5.C of the public draft BDCP). Given the expected rise in sea level, and 42 
the resulting greater X2 for a given outflow, as well less inflow in spring (May/June) because of 43 
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climate change (more precipitation as rain, as opposed to snow), it would be expected that baseline 1 
conditions would gradually decline with respect to the X2-abundance relationship, while still 2 
oscillating around greater or lesser values depending on the variability in outflow in each year. 3 
Therefore, primarily as a result of climate change, the impact of NAA  would be significant. 4 

Impact AQUA-NAA5: Effects of Water Operations on Rearing Habitat for Covered Fish Species 5 

CEQA Conclusion:The SWP/CVP operations are managed to meet instream flow requirements, water 6 
rights agreements, and refuge water supply agreements in the Sacramento and San Joaquin Valleys. 7 
Water supplies are provided in a consistent manner under Existing Conditions, and this would be 8 
expected to continue into the future under the NAA. However, the NAA includes sea level rise and 9 
other anticipated climate changes, as well as expected increase in water rights demands, 10 
implementation of facilities currently under construction, and on-going implementation of Fall X2 11 
criteria, all of which affect operations relative to Existing Conditions. Detailed discussions of what is 12 
included in the NAA are provided in Appendix 3D, Defining Existing Conditions, No Action 13 
Alternative, No Project Alternative, and Cumulative Impact Conditions. Operations to meet Fall X2 14 
criteria would require release of water from the SWP/CVP reservoirs in the fall of wet and above-15 
normal years to increase Delta outflow, which would increase rearing habitat in the Delta in the fall, 16 
but would also likely reduce flows (and rearing habitat) at other times of the year. Habitat suitability 17 
would also decrease slightly over time, because of anticipated increases in summer-early fall air 18 
(and thus water) temperatures associated with climate change. Changes in temperature and salinity, 19 
due to sea level rise and climate change, and associated operational responses, are expected to alter 20 
the distribution of covered fish species, based on behavioral responses of the fish to these stressors.  21 

Changes in flows described in AQUA-NAA-4 flows under NAA compared to Existing Conditions in 22 
some areas are expected to affect rearing conditions for all salmonids and sturgeon somewhere in 23 
the system.. Thus, the effect of these changes to upstream flows would be significant for covered 24 
fishes under the NAA operations relative to Existing Conditions. 25 

Impact AQUA-NAA6: Effects of Water Operations on Migration Habitat for Covered Fish 26 
Species 27 

Reverse flow conditions for Old and Middle River flows on a long-term average basis under NAA 28 
would be similar to Existing Conditions, except in September through November. During wet and 29 
above-normal years, fall flows in Old and Middle River could be more positive due to compliance 30 
with Fall X2, which may reduce water diversion rates at the SWP/CVP south Delta intakes during 31 
September-November. This is expected to benefit fall-run Chinook salmon migration conditions by 32 
providing improved olfactory cues, thereby potentially reducing straying.  33 

Changes in water operations under the No Action Alternative would typically result in lower 34 
summer flows, compared to Existing Conditions, although such changes would be largely due to the 35 
overall effects of climate change on upstream reservoir management. This would adversely affect 36 
migration conditions for some covered fish species, particularly juvenile winter-run Chinook and 37 
green sturgeon.  38 

The No Action Alternative would not affect the first flush of winter precipitation and the turbidity 39 
cues associated with adult delta smelt, migration. In-Delta water temperatures would change very 40 
little due to flow changes, because the water temperatures are in thermal equilibrium with 41 
atmospheric conditions and not strongly influenced by flows.  42 
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Juvenile Chinook salmon survival through the Delta generally would be similar or slightly lower 1 
under NAA than Existing Conditions, as shown with the results of the Delta Passage Model; however, 2 
the differences are small (1% or less absolute difference), with these differences being driven by 3 
differences in flows during the migration periods in certain years. 4 

Mean monthly flows at Rio Vista under the No Action Alternative through most of the fall through 5 
spring period, averaged across all years, would be limited (<10% difference) from those under 6 
Existing Conditions, but up to 28% lower than Existing Conditions in drier water year types.  7 

CEQA Conclusion: As described above, operations under the No Action Alternative would not 8 
substantially alter the turbidity cues associated with winter flush events that may initiate migration, 9 
nor would there be appreciable changes in water temperatures in the Delta. Consequently, the 10 
impact on adult delta smelt migration conditions would be less than significant, and no mitigation is 11 
required. Average Delta outflow would be similar to Existing Conditions during the majority of the 12 
winter and spring, which would have limited effects on migration and survival of covered fish 13 
species migrating downstream in the spring, e.g., juvenile salmonids. However, upstream conditions 14 
would be degraded due to reduced flows and increased temperatures that may affect migration, and 15 
as such this impact is significant for salmonids and sturgeon.  16 

Restoration Measures 17 

Impact AQUA-NAA7: Effects of Habitat Restoration on Covered Fish Species 18 

Under the No Action Alternative, the assumption is that no large-scale, long-term comprehensive 19 
habitat restoration program would occur. Tidal wetland restoration would continue to occur on a 20 
much smaller scale throughout the Delta. For example, 8,000 acres of tidal wetland restoration 21 
would occur as required by the USFWS BiOp. Small amounts of freshwater wetland and riparian 22 
woodland restoration are also likely to occur as part of voluntary restoration efforts or as mitigation 23 
for small projects under the No Action Alternative.  24 

Restoration activities from various programs in the region would occur, and although the extent of 25 
these activities would typically be limited they would likely include enhancing existing habitat, 26 
breaching levees and converting agricultural and other upland areas to tidal, shallow water, open 27 
water, and floodplain habitats, as well as enhancement of channel margin habitat.  28 

The construction of these restoration measures under the No Action Alternative is likely to result in 29 
a range of effects similar to those described above for construction and maintenance of the projects 30 
and programs under the No Action Alternative (see Impact AQUA-1). Such in-water and shoreline 31 
restoration measures may result in short-term adverse effects on the covered species through direct 32 
disturbance of contaminated soils and sediments, short-term water quality impacts, or increased 33 
exposure to contaminants, especially methylmercury, but the overall effects on covered fish species 34 
are expected to be localized and of low magnitude. It is assumed that these effects would be 35 
minimized by limiting in-water restoration activities to the approved in-water construction window, 36 
when the least numbers of covered species would typically be present in or near the restoration 37 
sites, and other environmental permit stipulations. These would include the implementation of the 38 
environmental commitments, such as erosion and sediment control plans, hazardous materials 39 
management plans, spill prevention, containment and countermeasure plans, and SWPPPs. As a 40 
result, the effects of short-term restoration activities would likely not be adverse to the covered fish 41 
species, relative to Existing Conditions. 42 
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CEQA Conclusion: As described above, the No Action Alternative assumes that no long-term, large-1 
scale comprehensive habitat restoration program would occur, to restore habitat functions in the 2 
Plan Area, and benefit the covered fish species. Although restoration on a smaller scale, and over 3 
shorter time periods would continue to occur into the future, it is expected that there would be no 4 
comprehensive monitoring program, or adaptive management process to ensure that these actions 5 
were providing a net improvement over Existing Conditions, or providing a benefit to the species. 6 
Despite these uncertainties, the effects would be less than significant.  7 

Non-Covered Fish Species of Primary Concern 8 

Construction and Maintenance  9 

Impact AQUA-NAA9: Effects of Construction of Facilities on Non-Covered Fish Species 10 

The effects described for the covered fish species in Impact AQUA-NAA1 would be similar in type, 11 
duration and magnitude to those expected for the non-covered species (e.g., turbidity, accidental 12 
spills, disturbance of contaminated sediment, underwater noise, fish stranding, in-water work 13 
activities, loss of spawning, rearing or migration habitat, and predation). However, as described 14 
above, these effects would not be adverse because of the limited extent, intensity, and duration of 15 
expected construction projects in the Plan Area under the NAA and Existing Conditions.  16 

In addition, any such construction projects would be subject to a separate environmental 17 
compliance process, with permit stipulations which would include the implementation of project-18 
specific AMMs, BMPs, environmental commitments and/or mitigation measures. This would include 19 
project-specific erosion and sediment control plans; hazardous materials management plans; 20 
SWPPPs; spill prevention and control plans; and limiting in-water activities to periods of low flow 21 
and/or to times when non-covered fish species are not likely to be present.  22 

CEQA Conclusion: For any projects implemented under the No Action Alternative within the NAA 23 
period, that include in-water construction and maintenance activities, there would be the potential 24 
to stress, injure, or kill non-covered fish species through direct or indirect effects, and the potential 25 
to alter spawning, rearing and/or migration habitat of non-covered fish species through direct loss 26 
or modification. However, such projects would be subject to specific environmental permitting 27 
processes, which would minimize potential effects through the implementation of project-specific 28 
AMMs, BMPs, environmental commitments and/or mitigation measures. Thus, the construction-29 
related effects under the NAA would be less than significant, and no additional mitigation would be 30 
required. 31 

Impact AQUA-NAA10: Effects of Maintenance of Facilities on Non-Covered Fish Species 32 

CEQA Conclusion: The conclusion provided above for the construction activity effects (Impact 33 
AQUA-NAA1), would typically be very similar to those expected to occur during maintenance 34 
activities. Thus, the effect would be less than significant. 35 

Bay Delta Conservation Plan 
RDEIR/SDEIS 11-76 2015 

ICF 00139.14 
 



 Fish and Aquatic Resources 
 

Water Operations  1 

Impact AQUA-NAA11: Effects of Water Operations on Entrainment of Non-Covered Fish 2 
Species 3 

Available information on the distribution and abundance of the non-covered fish species is provided 4 
in Appendix 11B, Non-covered Fish and Aquatic Species Descriptions. Under Existing Conditions, non-5 
covered fish species are expected to occur in salvage operations at the south Delta facilities 6 
throughout the year. This would include eggs, larvae, juvenile, and adult life stages of the various 7 
fish species entrained at varying times throughout the year. This entrainment would continue into 8 
the future under the No Action Alternative, although there is no evidence that south Delta exports 9 
currently affect the population level of these species. Further, improvements in the water export 10 
operations and the salvage processes for listed fishes (as required under the USFWS 2008 BiOp and 11 
the NMFS 2009 BiOp) are expected to reduce the rate of non-covered fish entrainment loss over 12 
time. 13 

CEQA Conclusion: The impact of water operations on entrainment of non-covered fish species 14 
would be as described above. The changes in entrainment under the No Action Alternative would 15 
not substantially reduce the non-covered fish populations. Thus, the impact would be less than 16 
significant and no mitigation would be required. 17 

Impact AQUA-NAA12: Effects of Water Operations on Spawning and Egg Incubation Habitat 18 
for Non-Covered Fish Species 19 

As described above under AQUA-NAA4 for the covered fish species, water operations in the NAA are 20 
not expected to substantially or consistently affect spawning habitat, compared to Existing 21 
Conditions. Upstream of the Delta, flows could be affected by changes in water storage volumes, 22 
associated with meeting Fall X2 targets included in the USFWS BiOp. Such changes could affect 23 
downstream spawning conditions for some non-covered fish species, when climate change effects 24 
are accounted for (NAA).  25 

CEQA Conclusion: As discussed above, and in Impact AQUA-NAA4, existing water operations would 26 
continue into the future under the No Action Alternative, and the potential effects on spawning 27 
habitat for non-covered fish species would be similar. Therefore, the overall effect would be less 28 
than significant. 29 

Impact AQUA-NAA13: Effects of Water Operations on Rearing Habitat for Non-Covered Fish 30 
Species 31 

As described above under AQUA-NAA5 for the covered fish species, water operations under the No 32 
Action Alternative are not expected to substantially or consistently affect rearing habitat, compared 33 
to Existing Conditions. Existing water operations would continue into the future, and the potential 34 
effects on rearing habitat for non-covered fish species would be similar. Juvenile striped bass may 35 
benefit from the Fall X2 action of the USFWS 2008 BiOp that is included in the NAA, given that there 36 
is some evidence for their abundance being negatively related to fall X2 (Mac Nally et al. 2010).  37 

CEQA Conclusion: As discussed above, in Impact AQUA-NAA5, existing water operations would 38 
continue into the future, under the No Action Alternative, and the potential effects on rearing habitat 39 
for non-covered fish species of primary concern would be similar. Therefore, the overall effect 40 
would be less than significant. 41 
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Impact AQUA-NAA14: Effects of Water Operations on Migration Habitat for Non-Covered Fish 1 
Species 2 

As described above under AQUA-NAA6 for the covered fish species, water operations under the No 3 
Action Alternative are not expected to substantially or consistently affect overall migration 4 
conditions for the non-covered species. Existing water operations would continue into the future, 5 
and the potential effects on migration habitat of non-covered fish species would be similar.  6 

CEQA Conclusion: As described above under AQUA-NAA6 for the covered fish species, water 7 
operations under the No Action Alternative are not expected to substantially or consistently affect 8 
overall migration conditions for the non-covered species. Any existing effects are expected to 9 
continue into the future, under the No Action Alternative. As a result, the potential effects on 10 
migration habitat for non-covered fish species would likely be similar to Existing Conditions. 11 
Therefore, the overall effect would be less than significant. 12 

Restoration Measures 13 

Impact AQUA-NAA15: Effects of Habitat Restoration on Non-Covered Fish Species 14 

As described in detail above for the covered fish species, under the No Action Alternative, no large-15 
scale, long-term comprehensive habitat restoration program is expected to occur. While restoration 16 
activities from various programs and projects in the region would still occur, the extent of these 17 
activities would typically be limited in size or distribution. These activities would be expected to 18 
include enhancing existing habitat, breaching levees and converting agricultural and other upland 19 
areas to tidal, shallow water, open water, and floodplain habitats, as well as enhancement of channel 20 
margin habitat. Therefore, restoration actions would likely occur on a relatively small scale, and 21 
with a typically sporadic and inconsistent implementation schedule.  22 

CEQA Conclusion: As described above, the No Action Alternative would not include a long-term, 23 
large-scale comprehensive habitat restoration program, to restore habitat functions in the Plan 24 
Area, and benefit the covered and non-covered fish species. Although conservation measures on a 25 
smaller-scale would likely continue to occur into the future, it is unlikely for there to be a 26 
comprehensive monitoring program, or adaptive management process to ensure that these actions 27 
were providing a net improvement over Existing Conditions, or providing a substantial benefit to 28 
the species. Despite these uncertainties, the effects would be less than significant.  29 

Other Conservation Measures 30 

Impact AQUA-NAA16: Effects of Other Conservation Measures on Non-Covered Fish Species 31 

As indicated above for the covered fish species, the No Action Alternative would be unlikely to 32 
provide a long-term comprehensive program to address other stressors on the covered and non-33 
covered fish species. However, some existing and future conservation measures would continue to 34 
occur under the No Action Alternative. These conservation measures are intended to reduce 35 
stressors to covered and non-covered fish species and generally have only neutral or beneficial 36 
effects. Exceptions include measures to reduce predation pressure; however, this is not intended to 37 
reduce the overall predator populations, but instead to alleviate predation issues at specific areas. 38 

CEQA Conclusion: As indicated above, the conservation measures occurring in the future under NAA 39 
are expected to benefit both covered and non-covered fish species. Therefore, the effect would be 40 
expected to be less than significant. 41 
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[Note to reviewers: this is all new text, and therefore, has not been shown in redline/strikeout]. 1 

11.3.5 Updated and New Impact Discussions Applicable To 2 

Multiple Alternatives 3 

There were a number of impact discussions in the DEIR/EIS that have been updated in addition to 4 
impacts that were not previously included for those Alternatives that were in the DEIR/EIS. The 5 
following impacts and conclusions provide CEQA and NEPA discussions and conclusions for effects 6 
that are applicable to multiple alternatives. Alternatives not previously included in the DEIR/EIS are 7 
not discussed in this section. Please refer to Section 4.3.7 for Alternative 4A discussion; Section 4.4.7 8 
for Alternative 2D discussion, and Section 4.5.7 for Alternative 5A discussion. 9 

11.3.5.1 Updated Discussion for Effects of Underwater Noise During 10 

Construction  11 

The effects of construction on fish remain the same as presented in the DEIR/EIS, including the 12 
NEPA and CEQA determinations that for all alternatives, the impacts of construction would be less 13 
than significant with mitigation/not adverse; however additional analyses have been conducted 14 
relative to pile driving effects on underwater noise. The following discussion supplements the 15 
underwater noise discussion and evaluation presented in impacts AQUA-1, AQUA-19, AQUA-37, 16 
AQUA-55, AQUA-73, AQUA-91, AQUA-109, AQUA-127, AQUA-145, AQUA-163, and AQUA-181for 17 
Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 5, 6A, 6B, 6C, 7, 8, and 9. (Alternatives 4A, 2D, and 5A contains 18 
a separate discussion of construction and underwater noise impacts in Sections 4.3.7, 4.4.7, and 19 
4.5.7, respectively.)  20 

This assessment provides the most conservative analysis for all alternatives because it takes into 21 
account construction of five intakes, Clifton Court Forebay modifications, and the Head of Old River 22 
operable barrier; other alternatives include 5 or fewer intakes and do not include modifications to 23 
the Clifton Court Forebay and Head of Old River operable barrier. For those alternatives under 24 
which fewer intakes would be constructed (Alternatives 3, 4, 5, 7, 8, and 9), impacts resulting from 25 
pile driving activities associated with intake construction would be anticipated to be proportionally 26 
smaller than those described below. For example, because Alternative 5 would construct only one 27 
intake, underwater noise impacts resulting from intake-related pile driving would be 80% lower 28 
than those below. However, impacts associated with pile driving for other facilities would likely be 29 
similar across these alternatives (e.g., barge unloading facilities, etc.).  30 

The assessment of underwater noise impacts on fish is based on the overlap of construction 31 
activities (timing, location, duration) with the spatial and temporal distribution of sensitive species 32 
and life stages, as well as expected fish behavior if encountering underwater noise. An important 33 
measure for reducing the potential exposure of the population to pile driving noise is the restriction 34 
of in-water impact pile driving activities to June 1 through October 31, a period when most fish are 35 
not present in the construction area. If impact pile-driving is implemented outside this window, 36 
Mitigation Measure AQUA-1b will be implemented to minimize underwater noise. Additionally, the 37 
project proponents intend to construct sheetpile cofferdams at the NDD intakes and at the head of 38 
Old River barrier using vibratory pile driving for at least 80–90% of the time, depending on the 39 
specific site conditions. In addition, the project proponents propose to install piles for the intakes 40 
using vibratory methods or other non-impact driving methods, wherever feasible, when working 41 
outside the work window to minimize adverse effects on fish and other aquatic organisms 42 
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(Mitigation Measure AQUA-1a). However, the degree to which vibratory driving can be performed 1 
effectively is unknown at this time due to as yet undetermined geologic conditions at the 2 
construction sites. The remaining pile driving would be conducted using an impact pile driver, and if 3 
outside the work window, will include implementation of Mitigation Measure AQUA-1b. Once 4 
constructed, if the foundation design requires piles, pile driving to construct foundations would be 5 
conducted from within the cofferdam; it is still undetermined if the foundation will use piles or drill-6 
shaft methods, which does not require pile driving.  If piles are included in the design, project 7 
proponents will isolate pile driving activities within dewatered cofferdams as a means of minimizing 8 
noise levels and potential adverse effects on fish (Mitigation Measure AQUA-1b). However, some 9 
uncertainty also exists regarding the extent to which the cofferdams can be dewatered and therefore 10 
the magnitude at which this measure can minimize underwater noise.  If the cofferdams cannot be 11 
dewatered, or if pile driving noise exceeds applicable thresholds, project proponents will construct a 12 
bubble curtain or other attenuation device to minimize underwater noise (Mitigation Measure 13 
AQUA-1b). Project proponents will work with contractors to minimize pile driving, particularly 14 
impact pile driving, by using floating docks instead of pile-supported docks, wherever feasible 15 
considering the load requirements of the landings and the site conditions. If pile supported docks 16 
are required, piles would be designed to safely support the docks and to minimize underwater noise. 17 
If dock piles for barge landings cannot be installed using vibratory methods, attenuation devices will 18 
be used to reduce the area that would be exposed to underwater sound levels (Mitigation Measure 19 
AQUA-1b). Since the specific construction mechanisms are currently under development, this 20 
analysis presents worst-case impacts based on the use of an impact driver in open water with no 21 
attenuation measures. It should also be recognized that the computed distances over which pile 22 
driving sounds are expected to exceed the injury and behavioral thresholds assume an unimpeded 23 
open water propagation path. However, site conditions such as major channel bends and other in-24 
water structures can reduce these distances by impeding the propagation of underwater sound 25 
waves. 26 

Table 11-mult-1 presents the computed impact areas and schedule for each facility or structure 27 
where pile driving is proposed to occur in open water or on land adjacent to open water (<200 feet) 28 
under the alternatives. Sound monitoring data from similar pile driving operations (impact driving 29 
in open water) indicate that single-strike peak SPLs and SELs exceeding the interim injury 30 
thresholds are expected to be limited to areas within 10–14 meters (33–46 feet) of the source piles 31 
(Table 11-mult-28), potentially causing direct injury or mortality of fish in close proximity to the 32 
source piles. Cumulative exposure to pile driving sounds could result in injury of fish at distances 33 
ranging from 1,522 feet (SR-160 bridge) to 3,280 feet (intake foundation pile installation) from the 34 
source piles assuming no attenuation. The duration of pile driving activities resulting in such 35 
exposures are estimated to range from 5 days during SR-160 bridge construction activities to 450 36 
days for the installation of cofferdams in Clifton Court Forebay. 37 

Other construction activities that can generate underwater noise exceeding background levels (e.g., 38 
barge operations) are not expected to result in direct harm to fish. These kinds of activities typically 39 
produce noise levels below the behavioral effects threshold of 150 dB RMS, which may temporarily 40 
alter fish behavior but does not result in permanent harm or injury. 41 
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Table 11-mult-1. Estimated distances and areas of waterbodies subject to pile driving noise levels 1 
exceeding interim injury and behavioral thresholds, and proposed timing and duration of proposed 2 
pile driving activities for facilities or structures in or adjacent to sensitive rearing and migration 3 
corridors of the covered species (Alternative 2D) 4 

Facility or Structure 

Average 
Width of 
Water 
Body 
(feet) 

Distance to 
Cumulative 
187 and 183 
dB SEL Injury 
Threshold1, 2 
(feet) 

Potential 
Impact 
Area3 
(acres) 

Distance to 
150 dB RMS 
Behavioral 
Threshold2 
(feet) 

Year of 
Construction 

Duration 
of Pile 
Driving 
(days) 

Intake 1 
Cofferdam 

425 
2,814 55 13,058 Year 3 42 

Foundation 3,280 64 32,800 Year 4 8 
SR-160 Bridge 1,522 30 7,065 Year 5 5 
Intake 2       
Cofferdam 

645 
2,814 83 13,058 Year 4 42 

Foundation 3,280 97 32,800 Year 5 8 
SR-160 Bridge 1,522 45 7,065 Year 6 5 
Intake 3 
Cofferdam 

560 
2,814 72 13,058 Year 3 42 

Foundation 3,280 84 32,800 Year 4 8 
SR-160 Bridge 1,522 39 7,065 Year 5 5 
Intake 4       
Cofferdam 

615 
2,814 79 13,058 Year 3 42 

Foundation 3,280 93 32,800 Year 4 8 
SR-160 Bridge 1,522 43 7,065 Year 5 5 
Intake 5 
Cofferdam 

535 
2,814 69 13,058 Year 2 42 

Foundation 3,280 81 32,800 Year 3 8 
SR-160 Bridge 1,522 37 7,065 Year 4 5 
Barge Unloading Facilities (6) 
Piers 300–1,350 1,774 24-110 9,607 Year 5 13 
Clifton Court Forebay 
Cofferdams 

10,500 
2,814 364 13,058 Year 8 450 

Siphon – N. Inlet 1,774 144 9,607 Year 9 72 
Siphon – N. Outlet 1,774 144 9,607 Year 9 72 
Head of Old River Operable Barrier 
Cofferdams 700 2,814 22 13,058 Year 7 37 
Foundation 1,774 14 9,607 Year 7 7 
1 Distances to injury thresholds are governed by the distance to “effective quiet” (150 dB SEL). 
2 Distance to injury and behavioral thresholds assume an attenuation rate of 4.5 dB per doubling of distance 

and an unimpeded propagation path; on-land pile driving, vibratory driving or other non-impact driving 
methods, dewatering of cofferdams, and the presence of major river bends or other channel features can 
impede sound propagation and limit the extent of underwater sounds exceeding the injury and behavioral 
thresholds. 

3 Based on the area of open water subject to underwater sound levels exceeding the cumulative SEL 
thresholds for fish larger than 2 grams (187 dB) and smaller than 2 grams (183 dB); for open channels, this 
area is calculated by multiplying the average channel width by twice the distance to the injury thresholds, 
assuming an unimpeded propagation path upstream and downstream of the source piles. 

 5 
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Supplemental Information for Impact AQUA-1 Effects of Underwater Noise during 1 
Construction of Water Conveyance Facilities on Delta Smelt 2 

Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 5, 6A, 6B, 6C, 7, 8 and 9 (not adverse/less than significant) 3 

Table 11-4 presents the life stages of delta smelt and the months of their potential presence in the 4 
north, east, and south Delta during the proposed in-water construction window (June 1–October 5 
31). Delta smelt are considered highly vulnerable to pile driving noise because of their small size 6 
and inability of eggs and larvae to actively avoid elevated noise levels. Larval and juvenile delta 7 
smelt are smaller than 2 grams while adults are close to 2 grams in size (mature male and female 8 
delta smelt average 2.1 grams and 2.7 grams with a standard error of 0.3 and 0.6 grams, respectively 9 
[Foott and Bigelow 2010]); therefore, the interim threshold of 183 dB SEL is applicable to the 10 
majority of the population when evaluating the potential for injury or mortality of delta smelt due to 11 
pile driving noise. 12 

Because delta smelt are generally found in the west Delta and Cache Slough/Liberty Island area 13 
during the spring and summer, the majority of individuals would not be exposed to construction-14 
related underwater noise. However, delta smelt could be present at low abundance in the north, 15 
east, and south Delta during the period when in-water construction activity would occur, indicating 16 
some potential for exposure. Adults, which complete their spawning cycle and die by mid- to late 17 
June, could be exposed to pile driving noise following the onset of in-water pile driving in June. If a 18 
portion of the population spawns upstream of the construction areas, larvae could potentially drift 19 
through the areas affected by underwater sound. Thus, the potential exists for small numbers of 20 
spawning adults (during June) or larval delta smelt (during June and July) to occur in the vicinity of 21 
the intakes and the barge landings during the in-water construction period. With implementation of 22 
proposed timing restrictions on in-water impact pile driving activities (June 1 through October 31), 23 
the use of vibratory pile driving methods whenever feasible (Mitigation Measure AQUA-1a), and the 24 
monitoring and attenuation of noise if impact pile driving is used (Mitigation Measure AQUA-1b), 25 
potential injury or mortality of delta smelt from pile driving noise is expected to be minimal and 26 
unlikely to have significant population-level effects. 27 

  28 
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Table 11-4. Life Stages of Covered Species Present in the North. East and South Delta Subregions 1 
during the In-Water Construction Window (June 1-October 31). 2 

Fish Species 
North Delta East Delta South Delta 

Life Stage Timing Sizea Life Stage Timing Size Life Stage Timing Size 
Delta smelt Adult Jun >2g Adult Jun >2g Adult Jun >2g 

Larva Jun–Jul <2g Larva Jun–Jul <2g Larva Jun–Jul <2g 
Longfin smelt Adult Not Present >2g Adult Not Present >2g Adult Not Present >2g 

Larva Not Present <2g Larva Not Present <2g Larva Not Present <2g 
Central Valley 
steelhead 

Adult Jun–
Sep 

Oct >2g Adult Not Present >2g Adult Not Present >2g 

Juvenile Jun–Oct >2g Juvenile Jun–Oct >2g Juvenile Jun–Oct >2g 
Winter-run 
Chinook salmon 

Adult Jun-Jul >2g Adult Not Present  Adult Not Present  
Juvenile Aug–Oct <2g, 

>2g 
Juvenile Not Present <2, 

>2 
Juvenile Not Present <2, 

>2 
Spring-run 
Chinook salmon 

Adult Jun Jul–
Aug 

>2g Adult Not Present  Adult Not Present  

Juvenile Jun <2g, 
>2g 

Juvenile Jun <2g, 
>2g 

Juvenile Jun <2g, 
>2g 

Late fall–run 
Chinook salmon 

Adult Oct >2g Adult Not Present  Adult Not Present  
Juvenile Jun–Oct >2g Juvenile Jun–Oct >2g Juvenile Jun–Oct >2g 

Fall-run Chinook 
salmon 

Adult Aug–
Sep 

Oct >2g Adult Aug–
Sep 

Oct >2g Adult Aug–
Sep 

Oct >2g 

Juvenile Jun >2g Juvenile Jun <2g, 
>2g 

Juvenile Jun <2g, 
>2g 

Splittail Larva Jun <2g Larva Jun  Larva Jun <2g 
Juvenile Jun–Jul <2g Juvenile Jun–Jul  Juvenile Jun–Jul <2g 

Green sturgeon Adult Jun–Oct >2g Adult Jun–Oct >2g Adult Jun–Oct >2g 
Juvenile Jun–Oct >2g Juvenile Jun–Oct >2g Juvenile Jun–Oct >2g 

White sturgeon Adult Jun–Oct >2g Adult Jun–Oct >2g Adult Jun-Oct >2g 
Larva Jun <2g Larva Jun <2g Larva Jun <2g 
Juvenile Jun–Oct >2g Juvenile Jun–Oct >2g Juvenile Jun–Oct >2g 

Pacific lamprey Adult Jun–Aug >2g Adult Jun–Aug >2g Adult Jun–Aug >2g 
Ammocoetes Jun–Oct >2g Ammocoetes Jun–Oct >2g Ammocoetes Jun–Oct >2g 

River lamprey Adult Sep–Oct >2g Adult Sep–Oct >2g Adult Sep–Oct >2g 
Ammocoetes Jan–Dec >2g Ammocoetes Jan–Dec >2g Ammocoetes Jan–Dec >2g 
Macropthalmia Jun–Jul >2g Macropthalmia Jun–Jul >2g Macropthalmia Jun–Jul >2g 

 

Black =abundant  Medium Gray=semi-abundant  Light Gray=low abundance  White=unsure if present  
Source: California Department of Water Resources 2013. 
a  Size categories represent thresholds for assessing potential injury to fish from pile driving underwater noise  

(see "Underwater Noise"). 
 3 

Mitigation Measure AQUA-1a: Minimize the Use of Impact Pile Driving to Address Effects 4 
of Pile Driving and Other Construction-Related Underwater Noise 5 

BDCP proponents will include specification in any construction contracts involving the installation 6 
of in-water or nearshore pilings, that piles will be installed using vibratory methods, or other non-7 
impact driving methods, wherever feasible, especially outside of the in-water work window. Such 8 
methods have been shown to effectively minimize physical or substantial behavioral effects on fish 9 
and other aquatic species. The method selected will be based on geotechnical studies that will be 10 
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conducted to determine the feasibility of vibratory installation of sheet pile, intake pipe foundation 1 
piles, and dock piles for barge landings. Additionally, the vibratory hammer will be started gradually 2 
to alert fish in the area that vibration will occur.  3 

Mitigation Measure AQUA-1b: Monitor Underwater Noise and if Necessary, Use an 4 
Attenuation Device to Reduce Effects of Pile Driving and Other Construction-Related 5 
Underwater Noise 6 

If Mitigation Measure AQUA-1a cannot be implemented during pile driving activities that occur in-7 
water, project proponents will implement Mitigation Measure AQUA-1b, which would include the 8 
monitoring of noise and if necessary, the attenuation of noise through either the dewatering of the 9 
cofferdam area and/or the installation of a bubble curtain or other attenuation device to minimize 10 
underwater noise. This measure would not be applicable to sheet pile installations, where it would 11 
not be feasible to surround the entire sheet pile wall, and which are expected to be installed using a 12 
vibratory hammer for at least 80-90% of the time.  Where impact pile driving is required, DWR will 13 
monitor underwater sound levels to determine compliance with the underwater noise effects 14 
thresholds at a distance appropriate for protection of the species (183 dB SELcumulative for fish less 15 
than 2 grams; 187 dB SELcumulative for fish greater than 2 grams). If noise is expected to exceed 16 
applicable thresholds, an attenuation device or other mechanism to minimize noise will be 17 
implemented. 18 

Supplemental Information for Impact AQUA-19: Effects of Underwater Noise during 19 
Construction of Water Conveyance Facilities on Longfin Smelt 20 

Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 5, 6A, 6B, 6C, 7, 8 and 9 (not adverse/less than significant) 21 

Table 11-4 presents the life stages of longfin smelt and the months of their potential presence in the 22 
north, east, and south Delta during the proposed in-water construction window (June 1–October 23 
31). Construction of the barge landings in the east and south Delta would be the primary locations 24 
where longfin smelt could be affected by pile driving, as longfin smelt are only expected to occur at 25 
the intake construction sites during the early portion of the in-water work window. Based on 26 
general similarities in species life histories, body size, and behavior (e.g., pelagic foraging), the 27 
effects of pile driving noise on longfin smelt would be expected to be similar to those described for 28 
delta smelt. Therefore, as discussed for delta smelt, implementation of Mitigation Measures AQUA-29 
1a  and AQUA-1b would minimize potential adverse effects associated with pile driving noise. 30 

Supplementation Information for Impact AQUA-37: Effects of Underwater Noise during 31 
Construction of Water Conveyance Facilities on Chinook Salmon (Winter-Run ESU) 32 

Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 5, 6A, 6B, 6C, 7, 8 and 9 (not adverse/less than significant) 33 

Table 11-4 presents the life stages of the four runs of Chinook salmon and the months of their 34 
potential presence in the north, east, and south Delta during the proposed in-water construction 35 
period (June 1–October 31). Winter-run, spring-run, fall-run, and late fall–run Chinook salmon eggs 36 
and fry would not be exposed to underwater noise from pile driving activities because the proposed 37 
construction activities are located in areas that do not provide suitable habitat for these life stages 38 
or because these life stages would not be present during the proposed in-water construction period. 39 

Under the alternatives, the potential for exposure of adult and juvenile winter-, spring-, and late fall-40 
run Chinook salmon to pile driving noise is highest in the north Delta (Sacramento River in the 41 
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vicinity of the five proposed intakes) which serves as the primary migration route utilized by adults 1 
to access upstream spawning areas, and the primary migration route for juveniles entering the Delta 2 
and estuary from upstream spawning and rearing areas. Restricting in-water pile driving to June 1 3 
to October 31 avoids the peak migration periods of winter-, spring-, and late fall-run adults and 4 
juveniles. Some overlap with winter-run and spring-run adults may occur at the end of the migration 5 
season in June or July, and with late fall-run adults at the beginning of the migration season in 6 
October. Adult fall-run Chinook salmon, which migrate through the north, east, and south Delta on 7 
their way to upstream spawning areas in the Sacramento, San Joaquin, and east Delta tributaries, 8 
may be present in the vicinity of the intake structures, barge unloading facilities, and Head of Old 9 
River operable barrier during in-water pile driving activities from August through October. Most 10 
juvenile Chinook salmon occur in the Delta from late fall through spring (November through May) 11 
although some fall- and spring-run smolts may encounter pile driving noise at the end of the 12 
outmigration season in June. 13 

As described earlier, the estimated impact distances above are worst-case estimates based on 14 
impact driving with no attenuation and an unimpeded underwater propagation path. In addition, 15 
the potential area of exposure to pile driving sounds could be magnified by the operation of multiple 16 
pile drivers at multiple intake sites on the Sacramento River. Based on the distances separating 17 
intake sites and the location of major channel bends separating the intakes, it is unlikely that the 18 
areas subject to cumulative SELs exceeding the injury thresholds will overlap. However, exceedance 19 
of the behavioral thresholds could overlap and affect fish over a 10-15 mile reach of the Sacramento 20 
River. Several factors likely reduce the potential for injury or mortality of adult and juvenile Chinook 21 
salmon during pile driving activities at the proposed intake structures. To mitigate potential adverse 22 
effects, DWR proposes to use vibratory driving to the extent feasible to minimize both the area and 23 
duration of potentially harmful underwater noise levels associated with impact driving in open 24 
water. In addition, to the extent feasible, if impact driving is used, dewatered cofferdams or other 25 
attenuation devices will be used to isolate the foundation piles from open water in river (Mitigation 26 
Measure AQUA-1b), increasing the amount of attenuation occurring before pile driving sounds reach 27 
the open water of the Sacramento River. Although pile driving activities could occur up to 50 days 28 
per season at each intake location, in-water pile driving will not be continuous and limited to 29 
daylight hours only, resulting in 12-16 hour periods each day for migrating fish to pass the 30 
construction sites undisturbed. Further, Environmental Commitment 3B.1.11, Develop and 31 
Implement Noise Abatement Plan, would also limit pile driving to the time periods between 7:00 am 32 
to 6:00 pm.  33 

It is unlikely that pile driving sounds will cause injury or mortality of adult salmon based on the 34 
large size, mobility, and anticipated behavior during their migration through the affected areas. 35 
Adult Chinook salmon are large (typically 9-10 kilograms) and presumably much less vulnerable to 36 
pile driving noise than smaller fish targeted for protection by the SPL and SEL injury criteria 37 
(approximately 2 grams or smaller). In addition, migrating adult salmon are expected to readily 38 
avoid or swim away from areas of elevated noise. Similar pile driving operations indicate that single-39 
strike peak SPLs and SELs exceeding the injury criteria would be limited to small areas immediately 40 
adjacent to source piles (<33-46 feet) and thus would affect only a small portion of the total channel 41 
width available for adults to pass (Table 11-mult-28). However, the potential for injury still exists 42 
because migrating adults would be faced with passing through larger channel reaches (spanning the 43 
entire channel width at most locations) subject to noise levels exceeding the cumulative thresholds 44 
for >2-gram fish (187 dB SEL). The potential for injury is considered low due to the large size of 45 
adults and rapid migration rates to upstream holding and spawning areas. While limited evidence 46 
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suggests that pile driving operations may disrupt normal migratory behavior in salmonids (Feist et 1 
al. 1992), any delays in migration are expected to be minor because of the intermittent nature of pile 2 
driving and the daily cessation of pile driving at night. 3 

Juvenile salmon are at higher risk of injury and mortality than adults because of their small size. 4 
However, the June 1 through October 31 pile driving period will avoid the primary juvenile 5 
outmigration period for all runs of Chinook salmon (November through May), and thus minimize the 6 
potential for adverse effects. Most juveniles migrating through the Delta after June 1 or before 7 
October 31 are large, actively migrating smolts (> 2 grams) that are known to migrate rapidly 8 
through the Delta and estuary during their seaward migration (Williams 2006). These juveniles may 9 
be exposed to noise levels exceeding the injury thresholds for >2-gram fish (187 dB SEL) as they 10 
pass through the affected channel reaches. However, exposure is expected to be limited due to by 11 
their rapid migration rate and nightly opportunities to pass the affected reaches at night after daily 12 
pile driving operations have ceased. In general, downstream movement of salmonids occurs mainly 13 
at night or during the hours between dusk and dawn, limiting exposure of juveniles to pile driving 14 
noise to daylight hours. As discussed above, limited evidence suggests that pile driving noise may 15 
disrupt normal migratory behavior in salmonids. For juveniles, these behavioral effects may include 16 
responses that disrupt normal feeding, resting, and sheltering behavior, resulting in potential 17 
adverse effects on growth and survival (e.g., increased vulnerability to predation). Thus, pile driving 18 
activities could lead to indirect mortality of juveniles if individuals are within the range of noise 19 
levels that could cause behavioral effects. 20 

Based on the foregoing analysis, the potential exists for some injury and mortality of juvenile 21 
Chinook salmon from pile driving noise but only a small proportion of the population is at risk based 22 
on the low degree of overlap of pile driving activities with outmigration timing, and the relatively 23 
large size and mobility of juveniles that may encounter pile driving noise (migrating smolts). 24 
Implementation of Mitigation Measures AQUA-1a and AQUA-1b will further reduce this risk. 25 

Supplemental Information for Impact AQUA-55: Effects of Underwater Noise during 26 
Construction of Water Conveyance Facilities on Chinook Salmon (Spring-Run ESU) 27 

Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 5, 6A, 6B, 6C, 7, 8 and 9 (not adverse/less than significant) 28 

Based on similarities in species histories, body size, and behavior, the potential effects of 29 
underwater noise as a result of construction of the water conveyance facilities on spring-run 30 
Chinook salmon would be the same as described above for winter-run Chinook (Impact AQUA-37). 31 
Mitigation Measures AQUA-1a and AQUA-1b would minimize the potential for underwater noise 32 
effects on spring-run Chinook salmon.   33 

Supplemental Information for Impact AQUA-73: Effects of Underwater Noise during 34 
Construction of Water Conveyance Facilities on Chinook Salmon (Fall-/Late Fall–Run ESU) 35 

Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 5, 6A, 6B, 6C, 7, 8 and 9 (not adverse/less than significant) 36 

Based on general similarities in species histories, body size, and behavior, the potential effects of 37 
underwater noise as a result of construction of the water conveyance facilities on fall-/late fall-run 38 
Chinook salmon would be the same as described above for winter-run Chinook (Impact AQUA-37). 39 
Mitigation Measures AQUA-1a and AQUA-1b would minimize the potential for underwater noise 40 
effects on fall-/late fall–run Chinook salmon.   41 
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Supplemental Information for Impact AQUA-91: Effects of Underwater Noise during 1 
Construction of Water Conveyance Facilities on Steelhead 2 

Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 5, 6A, 6B, 6C, 7, 8 and 9 (not adverse/less than significant) 3 

Table 11-4 presents the life stages of CCV steelhead and the months of their potential presence in 4 
the north, east, and south Delta during the proposed in-water construction period (June 1–October 5 
31). Steelhead eggs and fry would not be exposed to underwater noise from pile driving activities 6 
because the proposed construction activities are located in areas that are downstream from the 7 
principal spawning and early rearing areas. 8 

Under the alternatives, adult steelhead could be exposed to pile driving sound during their 9 
migrations past the construction sites of the proposed intakes and barge unloading facilities. Based 10 
on historical migration timing, migrating adults may be present in the Delta and lower Sacramento 11 
and San Joaquin Rivers during their upstream migration from August through November and during 12 
their downstream migration as kelts (post-spawn adults) from February through May (Hallock 13 
1961, Busby et al. 1995). Juvenile steelhead emigrate episodically from natal streams during fall, 14 
winter, and spring high flows, with peaks in abundance in the spring (March through June) and fall 15 
(October through November) (McEwan 2001, Snider and Titus 2000, Nobriga and Cadrett 2001). 16 

Similar to Chinook salmon, the risk of injury or mortality of adult steelhead from pile driving noise is 17 
low because of their large size, high mobility, and rapid migration rates through the Delta and lower 18 
rivers. The risk of exposure to harmful levels of underwater noise and/or delays in migration is 19 
further reduced by the intermittent nature of pile driving activities, the daily cessation of pile 20 
driving at night, and the implementation of vibratory driving or other non-impact pile driving 21 
methods whenever feasible. Based on the general timing of steelhead outmigration through the 22 
Delta, exposure of juvenile steelhead to pile driving noise will be substantially minimized by the 23 
restriction of in-water pile driving period to June 1 through October 31. Most steelhead potentially 24 
encountering pile driving noise are large, yearling and older smolts (> 10 grams) that are expected 25 
to migrate rapidly through the Delta based on recent telemetry studies (Delaney et al. 2014). As 26 
discussed for Chinook salmon, the restriction of pile driving to daylight hours would also reduce the 27 
exposure of juvenile steelhead to pile driving noise because of the general tendency for salmonids to 28 
migrate at night. However, another potential mechanism that may indirectly affect survival is the 29 
potential disruption of feeding, resting, and sheltering behavior of individuals that are within the 30 
range of noise levels associated with behavioral effects. 31 

Based on the foregoing analysis, the potential exists for some injury and mortality of juvenile 32 
steelhead from pile driving noise but only a small proportion of the population is at risk based on 33 
the low degree of overlap of pile driving activities with outmigration timing, and the relatively large 34 
size and mobility of juveniles that may encounter pile driving noise (migrating smolts). 35 
Implementation of Mitigation Measures AQUA-1a and AQUA-1b will further reduce this risk. 36 

Supplemental Information for Impact AQUA-109: Effects of Underwater Noise during 37 
Construction of Water Conveyance Facilities on Sacramento Splittail 38 

Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 5, 6A, 6B, 6C, 7, 8 and 9 (not adverse/less than significant) 39 

Table 11-4 presents the life stages of Sacramento splittail and the months of their potential presence 40 
in the north, east, and south Delta during the proposed in-water construction window (June 1–41 
October 31). Under the alternatives, underwater noise generated by impact pile driving in or near 42 
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open waters of the Delta can reach levels associated with potential injury of fish, including 1 
Sacramento splittail. The potential exists for relatively large numbers of young-of-the-year to occur 2 
on the vicinity of pile driving activities at the north Delta intakes and barge unloading facilities as 3 
larvae and juveniles disperse from upstream spawning and early rearing areas (riparian margins 4 
and floodplain) to the estuary in April-August. However, because of the relatively small area of open 5 
water affected by noise exceeding the injury thresholds (Table 11-mult-2), the limited duration of 6 
pile driving activities (Table 11-mult-1), and the lack of suitable rearing habitat in the affected areas, 7 
adverse effects would be limited to a small proportion of the population. Implementation of 8 
Mitigation Measures AQUA-1a and AQUA-1b would further reduce these impacts. No significant 9 
population-level effects are expected. 10 

Supplemental Information for Impact AQUA-127: Effects of Underwater Noise during 11 
Construction of Water Conveyance Facilities on Green Sturgeon 12 

Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 5, 6A, 6B, 6C, 7, 8 and 9 (not adverse/less than significant) 13 

Table 11-4 presents the life stages of green sturgeon and months of their potential presence in the 14 
north, east, and south Delta during the proposed in-water construction window (June 1–October 15 
31). Based on the proposed timing of pile driving activities and the occurrence of sensitive life stages 16 
of the covered species in the affected reaches, green sturgeon are considered most vulnerable to pile 17 
driving impacts because of their year-round presence in the plan area.  18 

Under the alternatives, impact pile driving could result in exposure of juvenile and adult green 19 
sturgeon to underwater noise levels exceeding the injury thresholds at the five intake structures in 20 
the north Delta and six barge unloading facilities in the east and south Delta. The potential for 21 
exposure of adults and juveniles to pile driving noise is highest in the north Delta (Sacramento River 22 
in the vicinity of the three proposed intakes) which serves as the primary migration route utilized 23 
by adults to access upstream spawning areas, and the primary migration route for juveniles entering 24 
the Delta from natal rearing areas in the upper Sacramento River. Restricting impact pile driving to 25 
June 1 to October 31 avoids the peak periods of upstream migration of adults (late February to early 26 
May) although some adults may migrate through the Delta as late as June or July. Some adults may 27 
also be exposed to pile driving noise during their outmigration; outmigration of tagged adults has 28 
been observed during summer (June-August) and late fall or winter (November-December) 29 
coincident with increases in flow from the first significant rain events (Heublein et al. 2009). 30 
Juvenile and sub-adult green sturgeon may be present in the Delta year-round and therefore could 31 
be affected by pile driving noise at all sites proposed for in-water pile driving. Following the larval 32 
rearing period, young-of-the-year juveniles enter the Delta where they continue to rear for up to 33 
three years before entering the ocean. Fish salvage data collected at the state and federal water 34 
export facilities in the southern Delta indicate that juvenile green sturgeon in the Delta range in 35 
length from 100 to 600 mm, with most being greater than 200 mm (Adams et al. 2002, 36 
Beamesderfer et al. 2007).  37 

As described earlier, the estimated impact distances above are worst-case estimates based on 38 
impact driving with no attenuation and an unimpeded underwater propagation path. In addition, 39 
the potential area of exposure to pile driving sounds could be magnified by the operation of multiple 40 
pile drivers at multiple intake sites on the Sacramento River. Based on the distances separating 41 
intake sites and the location of major channel bends separating the intakes, it is unlikely that the 42 
areas subject to cumulative SELs exceeding the injury thresholds will overlap. However, exceedance 43 
of the behavioral thresholds could overlap and affect fish over a 10-15 mile reach of the Sacramento 44 
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River. Several factors likely reduce the potential for injury or mortality of adult and juvenile 1 
sturgeon during pile driving activities at the proposed intake structures. To mitigate potential 2 
adverse effects, DWR proposes to use vibratory driving to the extent feasible to minimize both the 3 
area and duration of potentially harmful underwater noise levels associated with impact driving in 4 
open water. In addition, cofferdams will be used to isolate the foundation piles from open water in 5 
river, increasing the amount of attenuation occurring before pile driving sounds reach the open 6 
water of the Sacramento River. Although pile driving activities could occur up to 50 days per season 7 
at each intake location, in-water pile driving will not be continuous and limited to daylight hours 8 
only, resulting in 12-16 hour periods each day for migrating fish to pass the construction sites 9 
undisturbed.  10 

Several aspects of green sturgeon life history and biology affect the potential for injury or mortality 11 
of adult and juvenile green sturgeon to pile driving noise. All in-water pile driving will be performed 12 
after June 1 and before October 31, avoiding the primary upstream and downstream migration 13 
periods of pre- and post-spawning adults. Adult sturgeon are very large (up to 90 kilograms) and 14 
presumably much less vulnerable to pile driving noise than smaller fish (approximately 2 grams or 15 
smaller) targeted for protection by the SPL and SEL injury criteria. In addition, adult sturgeon are 16 
highly mobile and thus able to rapidly avoid or swim away from areas of elevated noise. Their 17 
exposure would also be limited by their rapid migration rate; recent telemetry studies indicate that 18 
adult green sturgeon migrate rapidly to and from spawning areas in the upper Sacramento River, 19 
traversing the estuary and Delta in less than one week (Heublein et al. 2009). The behavioral 20 
responses of green sturgeon to pile driving noise are unknown but could include disruptions of 21 
normal migratory behavior and potential delays in migration. However, given the intermittent 22 
nature of pile driving and the daily cessation of pile driving at night, such delays are expected to be 23 
minor and not affect the ability of adults to successfully reach the spawning grounds. 24 

Because of their relatively small body size, widespread distribution, and year-round presence in the 25 
Delta and estuary, juvenile and sub-adult green sturgeon are at higher risk of injury and mortality to 26 
pile driving noise than adults. Similar to adults, the potential for exposure to pile driving noise is 27 
highest in the North Delta (Sacramento River in the vicinity of the three proposed intakes) which 28 
serves as the primary migration route for young-of-the-year juveniles entering the Delta from natal 29 
rearing areas in the upper Sacramento River. Based on the size distribution of juveniles observed at 30 
the export facilities in the southern Delta, most juveniles entering the Delta would be expected to be 31 
actively swimming juveniles (>100 mm in length) capable of avoiding or swimming away from areas 32 
of elevated noise. Because juveniles spend the majority of their lives in deep brackish portions of the 33 
estuary before entering the ocean (Moyle 2002, Welch et al. 2006), the Sacramento River adjacent to 34 
the proposed intake locations likely serves primarily as a migratory corridor, reducing the duration 35 
of potential exposures of juveniles to pile driving sound.  36 

A number of data sources suggest that the distribution of juvenile green sturgeon is widespread in 37 
the Delta and estuary, indicating that juvenile green sturgeon could be exposed to pile driving 38 
sounds at any of the locations where in-water pile driving is proposed. In the absence of information 39 
on the movements and distribution of juveniles in the Delta, potential impacts to the population can 40 
be generally assessed based on the proportion of total habitat subject to pile driving sounds. Under 41 
existing conditions, the Delta comprises an estimated 84,280 acres of subtidal aquatic habitat (see 42 
Table 5.E.4-9 in BDCP Effects Analysis, Appendix 5E – Habitat Restoration; Section 5.E.4.4.2.1 hereby 43 
incorporated by reference). Using this estimate as a measure of the total amount of potential foraging 44 
and rearing habitat available to juveniles, Table 11-mult-2 shows the percentage of habitat that 45 
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would be subjected to pile driving noise exceeding the injury thresholds during each year of pile 1 
driving activities. 2 

Table 11-mult-2. Potential underwater noise impact areas in each year of pile driving activities as a 3 
percentage of the total amount of subtidal aquatic habitat in the Delta 4 

Construction 
Year Facilities/Structures 

Potential 
Impact Area 
(acres) 

Approximate 
Percentage of 
Subtidal Habitat 

3 Intakes 1-5 cofferdams 358 0.4% 
4 Intakes 1-5 foundation piles 419 0.5% 
5 SR-160 bridges 194 0.2% 
5 Barge unloading facilities (6) 270 0.3% 
7 Head of Old River operable barrier cofferdams 22 <0.1% 
7 Head of Old River operable barrier foundation piles 14 <0.1% 
8 Clifton Court Forebay cofferdams 364 0.4% 
9 Clifton Court Forebay siphons 288 0.3% 

 5 

These estimates represent a general order-of-magnitude estimate of the potential exposure of the 6 
population to impact pile driving noise. Thus, the potential for exposure of the population to project 7 
pile driving noise is low. The total area affected in any given construction year would range from 8 
<0.1% in year 7 to 0.5% in years 4 and 5, representing a very small fraction of the total amount of 9 
subtidal habitat potentially occupied by juvenile green sturgeon.  This potential impact is even 10 
further reduced when one considers the broader distribution of juvenile sturgeon in the San 11 
Francisco estuary, which expands beyond the Delta into the lower estuary and bays as juveniles 12 
increase their salinity tolerance. Juveniles typically achieve full tolerance by the end of their first 13 
year at sizes larger than 250 mm (Adams et al. 2002). Thus, there is a low likelihood of significant 14 
population-level effects on green sturgeon due to impact pile driving noise. Additionally, Mitigation 15 
Measures AQUA-1a and AQUA-1b would avoid and minimize underwater noise.  16 

Supplemental Information for Impact AQUA-145: Effects of Underwater Noise during 17 
Construction of Water Conveyance Facilities on White Sturgeon 18 

Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 5, 6A, 6B, 6C, 7, 8 and 9 (not adverse/less than significant) 19 

Table 11-4 presents the life stages of white sturgeon and months of their potential presence in the 20 
north, east, and south Delta during the proposed in-water construction window (June 1–October 21 
31). White sturgeon adults and juveniles occur year-round in the Delta and therefore could be 22 
exposed to pile driving noise during construction of the proposed intakes and barge unloading 23 
facilities. Larvae may also be exposed to pile driving noise but are generally at lower risk than 24 
juveniles and adults because of only minor spatial and temporal overlap with in-water pile driving 25 
activities. Because the majority of the population spawns in the Sacramento River, adults, larvae, 26 
and juveniles are most likely to encounter pile driving noise at the proposed intake locations in the 27 
north Delta as they migrate or disperse to and from upstream spawning areas. Similar to green 28 
sturgeon, adult white sturgeon are large and less susceptible to noise from impact driving, and are 29 
able to avoid injurious exposure to underwater noise from pile driving. They may experience short 30 
delays in migration upon encountering pile driving noise; however, pile driving would occur only 31 
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intermittently through a portion of the day, and minor migration delays are not expected to affect 1 
their ability to successfully reach the spawning grounds. 2 

Because of their relatively small body size, larval and juvenile white sturgeon are at higher risk of 3 
injury or mortality from pile driving noise. Juveniles are most likely to encounter pile driving noise 4 
because of their widespread distribution and year-round presence in the Delta. Although juvenile 5 
white sturgeon are capable of actively avoiding pile driving noise and other in-water disturbances, 6 
some may be injured or killed if they remain in the areas subject to cumulative SELs exceeding the 7 
injury thresholds (Table 11-mult-1). Similar to green sturgeon, potential impacts to the population 8 
can be generally assessed based on the proportion of total habitat subject to pile driving sounds. 9 
This assessment, described above for green sturgeon, is generally applicable to white sturgeon 10 
based on general similarities in juvenile life history and distribution in the San Francisco estuary. 11 
Therefore, there is a low likelihood of significant population-level effects on white sturgeon due to 12 
pile driving noise. Additionally, Mitigation Measures AQUA-1a and AQUA-1b would avoid and 13 
minimize underwater noise. 14 

Supplemental Information for Impact AQUA-163: Effects of Underwater Noise during 15 
Construction of Water Conveyance Facilities on Pacific Lamprey 16 

Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 5, 6A, 6B, 6C, 7, 8 and 9 (not adverse/less than significant) 17 

Table 11-4 presents the life stages of Pacific lamprey and months of their potential presence in the 18 
north, east, and south Delta during the proposed in-water construction window (June 1–October 19 
31). Potential impacts of pile driving noise on Pacific lamprey are different from other fish species. 20 
In a study of hearing in sturgeon and lamprey, Popper (2005) found that lamprey do not have the 21 
typical hearing structures of other fish. Although there have been no studies to determine responses 22 
of lamprey to sound (Popper 2005), ammocoetes are partially buried in the substrate, and the 23 
substrate dampens vibrations and noise. As a result, at least some life stages of Pacific lamprey may 24 
be less susceptible to injury from impact pile driving than other fish species. 25 

Under the alternatives, adult, ammocoete, and macropthalmia life stages could be present in the 26 
vicinity of the proposed in-water pile driving locations (intakes and barge unloading facilities) 27 
during in-water pile driving activities. While adults would primarily occur between June and July 28 
and macropthalmia in June, ammocoetes would occur throughout the year. However, the abundance 29 
of ammocoetes is low at all in-water pile driving sites. Adults are considered moderately abundant 30 
in June and July near the intakes, but of low abundance in the east and south Delta where barge 31 
landings, Clifton Court Forebay modifications, and Head of Old River operable barrier would be 32 
located. Macropthalmia would be primarily migrating downstream, and during only a portion of the 33 
in-water construction period. Therefore their exposure to pile driving sound levels would likely be 34 
limited.  35 

Given the likely low numbers in the east and south Delta, the relatively small areas affected by 36 
underwater noise in the east and south Delta, and the intermittent nature of pile driving activities, 37 
exposure of Pacific lamprey to potentially harmful pile driving noise is expected to be limited to a 38 
small proportion of the total population. Implementation of Mitigation Measures AQUA-1a and 39 
AQUA-1b would reduce the magnitude of these effects. Overall, underwater pile driving noise would 40 
be expected to adversely affect small numbers of Pacific lamprey. No significant population-level 41 
effects are expected. 42 
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Supplemental Information for Impact AQUA-181: Effects of Underwater Noise during 1 
Construction of Water Conveyance Facilities on River Lamprey 2 

Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 5, 6A, 6B, 6C, 7, 8 and 9 (not adverse/less than significant) 3 

Table 11-4 presents the life stages of river lamprey and months of their potential presence in the 4 
north, east, and south Delta during the proposed in-water construction window (June 1–October 5 
31). Little is known about the distribution and abundance of river lamprey in the Central Valley, but 6 
records indicate that they could be present in the Delta during this period. It is assumed that the 7 
discussion above for Pacific lamprey generally applies to river lamprey based on general similarities 8 
in species life histories, body size, and behavior. Thus, underwater pile driving noise impacts would 9 
be limited to small numbers of river lamprey. Additionally, Mitigation Measures AQUA-1a and 10 
AQUA-1b would avoid and minimize underwater noise. 11 

11.3.5.2 Changed NEPA and/or CEQA Conclusions for Changed Analyses 12 

and Conclusions for Effects of Water Operations (CM1) 13 

A number of impacts related to the effects of water operations were re-examined and resulted in 14 
changed conclusions. This section includes revised analyses, discussions, and NEPA and/or CEQA 15 
conclusions, that replace the impact analyses, discussions, and conclusions presented in the 16 
Public Draft EIS/EIR.  17 

Impact AQUA-41: Effects of Water Operations on Rearing Habitat for Chinook Salmon (Winter-Run 18 
ESU) Impact AQUA-41 was re-examined in light of reviewing additional documentation for SacEFT 19 
and SALMOD models.  Both models provide information about juvenile rearing habitat conditions 20 
and the impact treated both models with equal weight for the DEIR/DEIS.  However, SacEFT 21 
provides results for single variables, such as juvenile stranding risk and juvenile rearing weighted 22 
usable area.  SALMOD integrates these variables and others together by determining the total effect 23 
of an alternative on early life stages of Chinook salmon.  In this way, SALMOD acts like more of a life 24 
cycle model than SacEFT and can better predict biologically relevant effects at a population level.  As 25 
a result, this impact now preferentially uses SALMOD results over SacEFT results.  26 

Alternative 2A was changed from adverse to not adverse as a result of this re-examination because 27 
the impact hinged on a discrepancy in results between the two models.  For all other alternatives, 28 
there were either other factors that caused the effect to be adverse, SacEFT and SALMOD results 29 
were consistent, or a negative effect in SacEFT was deemed not large enough to cause a biologically 30 
meaningful effect to winter-run Chinook salmon.  Therefore, no other impacts change 31 

Alternative 2A (not adverse/less than significant) In general, Alternative 2A would not reduce the 32 
quantity and quality of rearing habitat for fry and juvenile winter-run Chinook salmon relative to 33 
NAA. 34 

Sacramento River flows upstream of Red Bluff were examined for the juvenile winter-run Chinook 35 
salmon rearing period (August through December) (Appendix 11C, CALSIM II Model Results utilized 36 
in the Fish Analysis). Lower flows can lead to reduced extent and quality of fry and juvenile rearing 37 
habitat. Flows under A2A_LLT would generally be lower than flows under NAA by up to 17% during 38 
August and November, and similar to or greater than flows under NAA during September, October, 39 
and December. 40 
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Mean monthly water temperatures in the Sacramento River at Keswick and Bend Bridge were 1 
examined during the August through December winter-run juvenile rearing period (Appendix 11D, 2 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 3 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 4 
NAA and Alternative 2A in any month or water year type throughout the period at either location. 5 

SacEFT predicts that the percentage of years with good juvenile rearing habitat availability, 6 
measured as weighted usable area, under A2A_LLT would not be different from the percentage of 7 
years under NAA (Table 11-2A-15). In addition, the percentage of years with good (low) juvenile 8 
stranding risk under A2A_LLT is predicted to be 45% (14% on an absolute scale) lower than under 9 
NAA. This indicates that the quantity and quality of juvenile rearing habitat in the Sacramento River 10 
would be lower under A2A_LLT relative to NAA. 11 

Table 11-2A-15. Difference and Percent Difference in Percent Mortality of Winter-Run Chinook 12 
Salmon Eggs in the Sacramento River (Egg Mortality Model) 13 

Water Year Type  EXISTING CONDITIONS vs. A2A_LLT NAA vs. A2A_LLT 
Wet 1 (252%) -0.1 (-7%) 
Above Normal 2 (339%) -0.1 (-3%) 
Below Normal 2 (239%) 1 (82%) 
Dry 7 (477%) 1 (20%) 
Critical 42 (157%) -2 (-3%) 
All 9 (189%) 0.3 (2%) 

 14 

SALMOD predicts that winter-run smolt equivalent habitat-related mortality under A2A_LLT would 15 
have a negligible difference (<5%) in habitat-related mortality with NAA. 16 

Both SacEFT and SALMOD are considered to be reliable models for winter-run Chinook salmon in 17 
the Sacramento River. SALMOD has been used for decades for assessing changes in flows associated 18 
with SWP and CVP and SacEFT has been peer-reviewed. Therefore, results of both models were used 19 
to draw conclusions about winter-run Chinook salmon rearing conditions.  The SALMOD model 20 
incorporates effects to all early life stages, including eggs, fry, and juveniles.  Therefore, although 21 
SacEFT predicts that juvenile stranding risk may increase under Alternative 2A, when combined 22 
with all early life stage effects in SALMOD, the effects of this increased stranding risk are not seen in 23 
SALMOD when carried through multiple life stages. Further, these results indicate that the August 24 
through November flow reductions in the Sacramento River identified above would not have a 25 
biological effect on winter-run Chinook salmon rearing. 26 

NEPA Effects: Collectively, these results indicate that the effect of Alternative 2A is not adverse 27 
because it does not have the potential to substantially reduce the amount of suitable habitat and 28 
substantially interfere with the movement of fish. There would be no substantial effects of 29 
Alternative 2A on flows or water temperatures. SALMOD and SacEFT predicted contradicting results 30 
regarding habitat-related mortality. SacEFT found that juvenile stranding risk is expected to 31 
increase.. However, the SALMOD model found that Alternative 2A would provide no effect on early 32 
life stages of winter-run Chinook salmon. The SALMOD results include the effects to all early life 33 
stages combined and, therefore, are more representative of the overall effects to winter-run Chinook 34 
salmon in the upper Sacramento River. 35 
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CEQA Conclusion: In general, Alternative 2A would not reduce the quantity and quality of fry and 1 
juvenile rearing habitat for winter-run Chinook salmon relative to the Existing Conditions. 2 

Sacramento River flows upstream of Red Bluff were examined for the juvenile winter-run Chinook 3 
salmon rearing period (August through December) (Appendix 11C, CALSIM II Model Results utilized 4 
in the Fish Analysis). Flows under A2A_LLT would generally be similar to or greater than flows under 5 
Existing Conditions during October and December, but up to 24% lower than Existing Conditions 6 
during August, September, and November. 7 

Mean monthly water temperatures in the Sacramento River at Keswick and Bend Bridge were 8 
examined during the August through December winter-run rearing period (Appendix 11D, 9 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 10 
Fish Analysis). Mean monthly water temperature would be up to 14% higher under Alternative 2A in 11 
July through October depending on month, water year type, and location. There would be no 12 
differences (<5%) between Existing Conditions and Alternative 2A in mean monthly water 13 
temperature during November and December at either location. 14 

SacEFT predicts that the percentage of years with good juvenile rearing habitat availability, 15 
measured as weighted usable area, under A2A_LLT would be 48% lower (24% on an absolute scale) 16 
than under Existing Conditions (Table 11-2A-15). In addition, the percentage of years with good 17 
(low) juvenile stranding risk under A2A_LLT is predicted to be 15% lower (3% on an absolute scale) 18 
than under Existing Conditions. This indicates that the quantity, but not the quality, measured as 19 
stranding risk, of juvenile rearing habitat in the Sacramento River would be lower under A2A_LLT 20 
relative to Existing Conditions. 21 

SALMOD predicts that winter-run smolt equivalent habitat-related mortality under A2A_LLT would 22 
be 15% higher than under Existing Conditions. 23 

Summary of CEQA Conclusion 24 

These results indicate that the impact could be significant because it has the potential to 25 
substantially reduce the amount of suitable habitat and substantially interfere with the movement of 26 
fish. Differences in flows are moderately large during the majority of months and water years types. 27 
Further, water temperatures would be higher than those under NAA in the Sacramento River during 28 
a substantial portion of the winter-run rearing period. Both SacEFT and SALMOD predict that 29 
juvenile rearing habitat conditions will be degraded by Alternative 2A.  30 

As discussed in Section 11.3.3, because of differences between the CEQA and NEPA baselines, it is 31 
sometimes possible for CEQA and NEPA significance conclusions to vary between one another under 32 
the same impact discussion. The baseline for the CEQA analysis is Existing Conditions at the time the 33 
NOP was prepared. Both the action alternative and the NEPA baseline (NAA_ELT) models 34 
anticipated future conditions that would occur around 15 years after project approval (ELT 35 
implementation period), including the projected effects of climate change (precipitation patterns), 36 
sea level rise and future water demands, as well as implementation of required actions under the 37 
2008 USFWS BiOp and the 2009 NMFS BiOp. Because the action alternative modeling does not 38 
partition the effects of implementation of the alternative from the effects of sea level rise, climate 39 
change, and future water demands, the comparison to Existing Conditions may not offer a clear 40 
understanding of the impact of the alternative on the environment.  The comparison to the NAA_ELT 41 
is a better approach because it isolates the effect of the alternative from those of sea level rise, 42 
climate change, and future water demands. 43 
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When compared to NAA_ELT and informed by the NEPA analysis above, flows and water 1 
temperatures in the Sacramento River would generally be similar between NAA_ELT and 2 
Alternative 2A. SacEFT predicts that juvenile stranding risk may increase under Alternative 2A, but 3 
when combined with all early life stage effects in SALMOD, the effects of the alternative would be 4 
marginally beneficial to winter-run Chinook salmon. These results represent the increment of 5 
change attributable to the alternative, demonstrating the general similarities in flows and water 6 
temperature under Alternative 2A and the NAA_ELT, and addressing the limitations of the CEQA 7 
baseline (Existing Conditions). Therefore, this impact is found to be less than significant and no 8 
mitigation is required. 9 

Impact AQUA-78: Effects of Water Operations on Migration Conditions for Chinook Salmon 10 
(Fall-/Late Fall–Run ESU) 11 

Alternative 5 (not adverse/less than significant) 12 

In general, the effects of Alternative 5 on fall- and late fall-run Chinook salmon migration conditions 13 
relative to the NAA are not adverse. 14 

Upstream of the Delta 15 

Sacramento River 16 

Water temperatures in the Sacramento River under Alternative 5 would be the same as those under 17 
Alternative 1A, Impact AQUA-78, which indicates there would be no effect of Alternative 1A on 18 
temperatures throughout the period evaluated relative to NAA.  19 

Fall-Run 20 

Flows in the Sacramento River upstream of Red Bluff were examined for juvenile fall-run migrants 21 
during February through May. Flows under A5_LLT would be similar to or greater than flows under 22 
NAA throughout the juvenile fall-run migration period in all water year types) (Appendix 11C, 23 
CALSIM II Model Results utilized in the Fish Analysis). 24 

Flows in the Sacramento River upstream of Red Bluff were examined during the adult fall-run 25 
Chinook salmon upstream migration period (August through December). Mean flows under A5_LLT 26 
would be up to 17% lower than those under NAA during November and would generally be similar 27 
to or greater than those under NAA during August through October and December, except for 14% 28 
lower flow during August of dry years and September of below normal years  (Appendix 11C, 29 
CALSIM II Model Results utilized in the Fish Analysis). 30 

Late Fall-Run 31 

Flows in the Sacramento River upstream of Red Bluff for juvenile late fall–run migrants (January 32 
through March) under A5_LLT would generally be similar to or greater than flows under NAA except 33 
in dry years during January (5% lower) (Appendix 11C, CALSIM II Model Results utilized in the Fish 34 
Analysis). 35 

Flows in the Sacramento River upstream of Red Bluff were examined during the adult late fall–run 36 
Chinook salmon upstream migration period (December through February). Flows under A5_LLT 37 
would nearly always be similar to or greater than flows under NAA except in dry years during 38 
January (5% lower) (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 39 
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Clear Creek 1 

Water temperature modeling was not conducted in Clear Creek. 2 

Fall-Run 3 

Flows in Clear Creek below Whiskeytown Reservoir were examined for juvenile fall-run migrants 4 
during February through May. Flows under A5_LLT would almost always be similar to or greater 5 
than those under NAA, except in below normal years during March (6% lower) (Appendix 11C, 6 
CALSIM II Model Results utilized in the Fish Analysis). 7 

Flows in Clear Creek below Whiskeytown Reservoir were examined during the adult fall-run 8 
Chinook salmon upstream migration period (August through December). Mean flows under A5_LLT 9 
would be similar to or slightly greater than flows under NAA throughout the migration period 10 
(Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 11 

Feather River 12 

Water temperatures in the Feather River under Alternative 5 would be the same as those under 13 
Alternative 1A, Impact AQUA-78, which indicates there would be no effect of Alternative 1A on 14 
temperatures throughout the period evaluated relative to NAA.  15 

Fall-Run 16 

Flows in the Feather River at the confluence with the Sacramento River were reviewed during the 17 
February through May fall-run juvenile migration period (Appendix 11C, CALSIM II Model Results 18 
utilized in the Fish Analysis). Flows under A5_LLT would always be similar to or greater than flows 19 
under NAA. 20 

Mean flows in the Feather River at the confluence with the Sacramento River during the August 21 
through December fall-run Chinook salmon adult migration period under A5_LLT would generally 22 
be lower by up to 47% than flows under NAA during August and September and would be similar to 23 
or up to 39% greater than flows under NAA during October through December, with minor 24 
exceptions (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 25 

American River 26 

Water temperatures in the American River under Alternative 5 would be the same as those under 27 
Alternative 1A, Impact AQUA-78, which indicates there would be no effect of Alternative 1A on 28 
temperatures throughout the period evaluated relative to NAA.  29 

Fall-Run 30 

Flows in the American River at the confluence with the Sacramento River were examined during the 31 
February through May juvenile Chinook salmon fall-run migration period (Appendix 11C, CALSIM II 32 
Model Results utilized in the Fish Analysis). Flows under A5_LLT would always be similar to or 33 
greater than flows under NAA. 34 

Flows in the American River at the confluence with the Sacramento River were examined during the 35 
August through December adult fall-run Chinook salmon upstream migration period (Appendix 11C, 36 
CALSIM II Model Results utilized in the Fish Analysis). Mean flows under A5_LLT would generally be 37 
lower (up to 43% lower) than those under NAA during August and would generally be similar or up 38 
to 24% greater than flows under NAA during September through December, with some exceptions.  . 39 
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Stanislaus River 1 

Water temperatures in the Stanislaus River for Alternative 5 are not different from those for 2 
Alternative 1A, AQUA-78, which indicates there would be no effect of Alternative 1A on 3 
temperatures throughout the period evaluated relative to NAA. 4 

Fall-Run 5 

Flows in the Stanislaus River at the confluence with the San Joaquin River were examined during the 6 
February through May juvenile Chinook salmon fall-run migration period (Appendix 11C, CALSIM II 7 
Model Results utilized in the Fish Analysis). Flows under A5_LLT would be nearly identical to flows 8 
under NAA throughout the period. 9 

Flows in the Stanislaus River at the confluence with the San Joaquin River were examined during the 10 
August through December adult fall-run Chinook salmon upstream migration period (Appendix 11C, 11 
CALSIM II Model Results utilized in the Fish Analysis). Mean flows under A5_LLT would be nearly the 12 
same as flows under NAA throughout the period. 13 

San Joaquin River 14 

Fall-Run 15 

Flows in the San Joaquin River at Vernalis were examined during the February through May juvenile 16 
Chinook salmon fall-run migration period (Appendix 11C, CALSIM II Model Results utilized in the Fish 17 
Analysis). Flows under Alternative 5 would be similar to those under NAA in all months and water 18 
year types throughout the period. 19 

Flows in the San Joaquin River at Vernalis were examined during the August through December 20 
adult fall-run Chinook salmon upstream migration period (Appendix 11C, CALSIM II Model Results 21 
utilized in the Fish Analysis). Mean flows under Alternative 5 would be similar to those under NAA in 22 
all months and water year types throughout the period. 23 

Water temperature modeling was not conducted in the San Joaquin River. 24 

Mokelumne River 25 

Flows in the Mokelumne River at the Delta were examined during the February through May 26 
juvenile Chinook salmon fall-run migration period (Appendix 11C, CALSIM II Model Results utilized in 27 
the Fish Analysis). Flows under Alternative 5 would be similar to those under NAA in all months and 28 
water year types throughout the period. 29 

Flows in the Mokelumne River at the Delta were examined during the August through December 30 
adult fall-run Chinook salmon upstream migration period (Appendix 11C, CALSIM II Model Results 31 
utilized in the Fish Analysis). Mean flows under Alternative 5 would be the same as those under NAA 32 
in all months and water year types throughout the period. 33 

Water temperature modeling was not conducted in the Mokelumne River. 34 
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Through-Delta 1 

Sacramento River 2 

Fall-Run 3 

Juveniles 4 

During the juvenile fall-run Chinook salmon emigration period (November to early May), mean 5 
monthly flows in the Sacramento River below the north Delta intake under Alternative 5 averaged 6 
across years would be 6% to 11% lower in most months, and 17% lower in November compared to 7 
NAA. Flows would be up to 23% lower in November of above normal years compared to NAA.  8 

As described above in Impact AQUA-39, the north Delta export facilities would replace aquatic 9 
habitat and likely attract piscivorous fish around the intake structures. Estimates of potential 10 
predation losses at the single intake range from about 0.2% (bioenergetics model, Table 11-mult-11 
56) to 4.5% (based on a fixed 5% loss per intake) of the juvenile fall-run population that reaches the 12 
Delta (Appendix 5F, Biological Stressors). 13 

Through-Delta survival by emigrating juvenile fall-run Chinook salmon under Alternative 5 14 
(A5_LLT) would average 24.6% across all years. Under Alternative 5, juvenile survival was similar to 15 
NAA (Table 11-mult-3).  16 

Table 11-mult-3. Through-Delta Survival (%) of Emigrating Juvenile Fall-Run Chinook Salmon under 17 
Baseline and Alternative 5 Scenarios  18 

Year Types 

Percentage Survival 

 

Difference in Percentage Survival  
(Relative Difference) 

EXISTING 
CONDITIONS NAA A5_LLT 

EXISTING CONDITIONS 
vs. A5_LLT NAA vs. A5_LLT 

Sacramento River 
Wetter Years 34.5 31.1 30.1  -4.4 (-13%) -1.0 (-3%) 
Drier Years 20.6 20.8 21.3  0.8 (4%) 0.6 (3%) 
All Years 25.8 24.7 24.6  -1.2 (-4%) 0.0 (0%) 
Mokelumne River 
Wetter Years 17.2 15.7 15.6  -1.6 (-9%) -0.1 (-1%) 
Drier Years 15.6 15.9 15.8  0.2 (1%) -0.1 (-1%) 
All Years 16.2 15.9 15.7  -0.5 (-3%) -0.1 (-1%) 
San Joaquin River 
Wetter Years 19.3 20.3 19.3  0.0 (0%) -0.9 (-5%) 
Drier Years 10.0 9.5 9.8  -0.1 (-1%) 0.3 (3%) 
All Years 13.5 13.6 13.4  -0.1 (-1%) -0.2 (-1%) 
Note: Delta Passage Model results for survival to Chipps Island. 
Wetter = Wet and above normal water years (6 years). 
Drier = Below normal, dry and critical water years (10 years). 
 19 
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Adults 1 

The adult fall-run migration extends from September-December. The proportion of Sacramento 2 
River water in the Delta under Alternative 5 would be similar (<10% change) to NAA during the 3 
entire migration period (Table 11-mult-58). Olfactory cues for fall-run adults would likely still be 4 
strong, as the proportion of Sacramento River under Alternative 5 would still represent 66–72% of 5 
Delta outflows. Flows at Rio Vista would be greater (1–121% increase) under Alternative 5 than 6 
under Alternative 1A in September, November and December, but substantially lower (25%) in 7 
October. However, because the proportion of Sacramento River water in the Delta would not 8 
substantially change during the peak adult migration period under Alternative 5, there would not be 9 
an adverse effect on adult fall-run migration success through the Delta. 10 

Late Fall–Run 11 

Juveniles 12 

During the juvenile late fall-run Chinook salmon emigration period (October-February), mean 13 
monthly flows in the Sacramento River below the north Delta intake under Alternative 5 averaged 14 
across years would be 6% to 9% lower in most months, and 17% lower in November compared to 15 
NAA. Flows would be up to 23% lower in November of above normal years compared to NAA.  16 

Estimates of potential predation losses at the single intake range from about 0.2% (bioenergetics 17 
model, Table 11-mult-56) to 4.5% (based on a fixed 5% loss per intake) of the juvenile late fall-run 18 
population that reaches the Delta (Appendix 5F, Biological Stressors). 19 

Through-Delta survival by emigrating juvenile late fall–run Chinook salmon under Alternative 5 20 
(A5_LLT) would average 23% across all years, ranging from 21% in drier years to 27% in wetter 21 
years. Under Alternative 5, juvenile survival would be slightly greater (0.4% greater survival, or 3% 22 
more in relative percentage) compared to NAA (Table 11-mult-4). Overall, Alternative 5 would not 23 
have an adverse effect on late fall–run Chinook salmon juvenile survival through the Delta. 24 

Table 11-mult-4. Through-Delta Survival (%) of Emigrating Juvenile Late Fall–Run Chinook Salmon 25 
under Baseline and Alternative 5 Scenarios  26 

Year Types 

Percentage Survival 

 

Difference in Percentage Survival  
(Relative Difference) 

EXISTING 
CONDITIONS NAA A5_LLT 

EXISTING CONDITIONS  
vs. A5_LLT NAA vs. A5_LLT 

Wetter Years 28.8 27.3 27.4  -1.4 (-5%) 0.1 (<1%) 
Drier Years 18.8 20.2 20.8  2.1 (11%) 0.6 (3%) 
All Years 22.5 22.9 23.3  0.8 (3%) 0.4 (2%) 
Note: Delta Passage Model results for survival to Chipps Island. 
Wetter = Wet and above normal water years (6 years). 
Drier = Below normal, dry and critical water years (10 years). 

 27 

Adults 28 

The adult late fall–run migration is from November through March, peaking in January through 29 
March. Mean monthly flows in Sacramento River at Rio Vista under Alternative 5 would be similar in 30 
December through March, and reduced about 20% in November compared to NAA. The proportion 31 
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of Sacramento River water in the Delta would be similar (<10%) to NAA throughout the migration 1 
period (Table 11-mult-58). Based on the similarity in Sacramento River olfactory cues and increase 2 
in Rio Vista flows during the adult late fall–run migration, it is assumed that adult migration success 3 
through the Delta would be similar or improved relative to those described for Alternative 1A. 4 
Therefore, Alternative 5 would not have an adverse effect on late fall–run adult migration. 5 

Mokelumne River 6 

Juveniles 7 

Through-Delta survival by emigrating juvenile fall-run Chinook salmon under Alternative 5 would 8 
be 15.7%, which is similar to NAA (Table 11-mult-3). 9 

San Joaquin River 10 

Fall-Run 11 

Juveniles 12 

The only changes to San Joaquin River flows at Vernalis would result from the modeled effects of 13 
climate change on inflows to the river downstream of Friant Dam and reduced tributary inflows. 14 
There no flow changes associated with the alternatives. Alternative 5 would have no effect on fall-15 
run migration success through the Delta (Table 11-mult-3). 16 

Adults 17 

Alternative 5 would slightly increase the proportion of San Joaquin River water in the Delta in 18 
September through December by 0.4 to 1.4 % (compared to NAA) (Table 11-mult-58). The 19 
proportion of San Joaquin River water would be similar to or slightly more than NAA. Therefore 20 
migration conditions under Alternative 5 would be similar to slightly improved to those described 21 
for Alternative 1A. Alternative 5 would have no effect to a slight beneficial effect on the fall-run adult 22 
migration, because of the relative increase in olfactory cues from the San Joaquin River basin. 23 

NEPA Effects: Upstream of the Delta, the results indicate that the impact would not be adverse 24 
because it does not have the potential to substantially reduce the quantity or quality of migration 25 
habitat or interfere with the movement of fish. Upstream flows under Alternative 5 would not be 26 
reduced substantially and water temperatures would not be increased substantially in any upstream 27 
river compared to NAA.  28 

Near-field effects of Alternative 5 NDD on fall- and late fall-run Chinook salmon related to 29 
impingement and predation associated with three new intake structures could result in negative 30 
effects on juvenile migrating fall- and late fall-run Chinook salmon, although there is high 31 
uncertainty regarding the overall effects. It is expected that the level of near-field impacts would be 32 
directly correlated to the number of new intake structures in the river and thus the level of impacts 33 
associated with 1 new intake would be considerably lower than those expected from having 5 new 34 
intakes in the river. Estimates within the effects analysis range from very low levels of effects (<1% 35 
mortality) to larger effects (~ 5% mortality above current baseline levels). CM15 would be 36 
implemented with the intent of providing localized and temporary reductions in predation pressure 37 
at the NDD. Additionally, several pre-construction surveys to better understand how to minimize 38 
losses associated with the 1 new intake structure will be implemented as part of the final NDD 39 
screen design effort. Alternative 5 also includes an Adaptive Management Program and Real-Time 40 
Operational Decision-Making Process to evaluate and make limited adjustments intended to provide 41 
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adequate migration conditions for fall- and late fall-run Chinook. However, at this time, due to the 1 
absence of comparable facilities anywhere in the lower Sacramento River/Delta, the degree of 2 
mortality expected from near-field effects at the NDD remains highly uncertain. 3 

Two recent studies (Newman 2003 and Perry 2010) indicate that far-field effects associated with 4 
the new intakes could cause a reduction in smolt survival in the Sacramento River downstream of 5 
the NDD intakes due to reduced flows in this area. The analyses of other elements of Alternative 5 6 
predict improvements in smolt condition and survival associated with increased access to the Yolo 7 
Bypass, reduced interior Delta entry, and reduced south Delta entrainment. The overall magnitude 8 
of each of these factors and how they might interact and/or offset each other in affecting salmonid 9 
survival through the plan area is uncertain, and remains an area of active investigation for the BDCP.  10 

The DPM is a flow-based model being developed for BDCP which attempts to combine the effects of 11 
all of these elements of BDCP operations and conservation measures to predict smolt migration 12 
survival throughout the entire Plan Area. The current draft of this model predicts that smolt 13 
migration survival under Alternative 5 would be similar to those estimated for NAA. Further 14 
refinement and testing of the DPM, along with several ongoing and planned studies related to 15 
salmonid survival at and downstream of, the NDD are expected to be completed in the foreseeable 16 
future. These efforts are expected to improve our understanding of the relationships and 17 
interactions among the various factors affecting salmonid survival, and reduce the uncertainty 18 
around the potential effects of BDCP implementation on migration conditions for Chinook salmon.  19 

CEQA Conclusion: In general, Alternative 5 would not reduce migration conditions for fall-/late fall–20 
run Chinook salmon relative to Existing Conditions. 21 

Upstream of the Delta 22 

Sacramento River 23 

Water temperatures in the Sacramento River under Alternative 5 would be the same as those under 24 
Alternative 1A, Impact AQUA-78, which indicates there would be no effect of Alternative 1A on 25 
temperatures throughout the period evaluated.  26 

Fall-Run 27 

Flows in the Sacramento River upstream of Red Bluff were examined for juvenile fall-run migrants 28 
were evaluated during February through May. Flows under A5_LLT would generally be similar to or 29 
greater than those under Existing Conditions, except in wet years during May (18% lower) and 30 
below normal years during March and May (10% and 6% lower, respectively) (Appendix 11C, 31 
CALSIM II Model Results utilized in the Fish Analysis). 32 

Flows in the Sacramento River upstream of Red Bluff were evaluated during the adult fall-run 33 
Chinook salmon upstream migration period (August through December). Mean flows would 34 
generally be slightly lower than those under Existing Conditions during November, and would be 35 
similar to or up to 64% greater (September of above normal years) than those under Existing 36 
Conditions during the other four months of the migration period, except for 23% and 24% lower 37 
flows in August of critical years and September of dry years, respectively (Appendix 11C, CALSIM II 38 
Model Results utilized in the Fish Analysis). 39 
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Late Fall–Run 1 

Flows in the Sacramento River upstream of Red Bluff were examined for juvenile late fall–run 2 
migrants (January through March). Flows under A5_LLT would almost always be similar to or 3 
greater than flows under Existing Conditions, except in below normal water years during March 4 
(10% reduction) (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 5 

Flows in the Sacramento River upstream of Red Bluff were examined during the adult late fall–run 6 
Chinook salmon upstream migration period (December through February). Flows under A5_LLT 7 
would generally be similar to or greater than those under Existing Conditions except in wet and 8 
below normal years during December (9% and 6% lower, respectively) (Appendix 11C, CALSIM II 9 
Model Results utilized in the Fish Analysis). 10 

Clear Creek 11 

Water temperature modeling was not conducted in Clear Creek. 12 

Fall-Run 13 

Flows in Clear Creek below Whiskeytown Reservoir were examined during the juvenile fall-run 14 
Chinook salmon upstream migration period (February through May). Flows under A5_LLT would be 15 
similar to or greater than those under Existing Conditions throughout the period (Appendix 11C, 16 
CALSIM II Model Results utilized in the Fish Analysis). 17 

Flows in Clear Creek below Whiskeytown Reservoir were examined during the adult fall-run 18 
Chinook salmon upstream migration period (August through December). Flows under A5_LLT 19 
would generally be similar to those under Existing Conditions except in critical years during August 20 
and September (17% and 28% lower, respectively) (Appendix 11C, CALSIM II Model Results utilized 21 
in the Fish Analysis). 22 

Feather River 23 

Water temperatures in the Feather River under Alternative would be the same as those under 24 
Alternative 1A, Impact AQUA-78, which indicates that there would be no differences in 25 
temperatures under Alternative 1A during the periods evaluated. 26 

Fall-Run 27 

Flows in the Feather River at the confluence with the Sacramento River were evaluated during the 28 
fall-run juvenile migration period (February through May) (Appendix 11C, CALSIM II Model Results 29 
utilized in the Fish Analysis). Flows under A5_LLT would generally be similar to or greater than flows 30 
under Existing Conditions, except in below normal years during February and March (12% and 18% 31 
lower, respectively) and wet and above normal years during May (18% and 14% lower, 32 
respectively). 33 

Mean flows in the Feather River at the confluence with the Sacramento River during the August 34 
through December fall-run Chinook salmon adult migration period under A5_LLT would generally 35 
be lower (by up to 48%) than those under Existing Conditions during August and September and 36 
would generally be similar to or up to 39% greater than flows under Existing Conditions during 37 
October through December (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 38 
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American River 1 

Water temperatures in the American River under Alternative 5 would be the same as those under 2 
Alternative 1A, Impact AQUA-78, which indicates that temperatures would be higher during 3 
substantial portions of the periods evaluated. 4 

Fall-Run 5 

Flows in the American River at the confluence with the Sacramento River were examined during the 6 
February through May juvenile Chinook salmon fall-run migration period (Appendix 11C, CALSIM II 7 
Model Results utilized in the Fish Analysis). Flows under A5_LLT during February through April 8 
would generally be similar to or greater than flows under Existing Conditions, except for critical 9 
years during February and March (18% and 7% lower, respectively) and above and below normal 10 
years during April (9% and 7% lower, respectively). Flows during May under A5_LLT would 11 
generally be up to 34% lower than flows under Existing Conditions. 12 

Flows in the American River at the confluence with the Sacramento River were examined during the 13 
August through December adult fall-run Chinook salmon upstream migration period (Appendix 11C, 14 
CALSIM II Model Results utilized in the Fish Analysis). Mean flows under A5_LLT would generally be 15 
lower than flows under Existing Conditions throughout the adult migration period, ranging from 16 
23% to 61% lower for August, September and November, and from 9% to 23% lower for October 17 
and December. However, mean flow during October of below normal years would be 29% higher 18 
under A5_LLT. 19 

Stanislaus River 20 

Water temperatures in the Stanislaus River for Alternative 5 are not different from those for 21 
Alternative 1A, which indicates that temperatures under Alternative 1A would be higher during 22 
substantial portions of the periods evaluated relative to Existing Conditions. 23 

Fall-Run 24 

Flows in the Stanislaus River at the confluence with the San Joaquin River were examined during the 25 
February through May juvenile Chinook salmon fall-run migration period (Appendix 11C, CALSIM II 26 
Model Results utilized in the Fish Analysis). Flows under A5_LLT would predominantly be lower than 27 
flows under Existing Conditions by up to 36%.  28 

Flows in the Stanislaus River at the confluence with the San Joaquin River were examined during the 29 
August through December adult fall-run Chinook salmon upstream migration period (Appendix 11C, 30 
CALSIM II Model Results utilized in the Fish Analysis). Mean flows under A5_LLT would generally be 31 
up to 18% lower than flows under Existing Conditions during October through December, and 32 
would generally be similar in August and September, except for 23% and 17% lower flows in wet 33 
years.   34 

San Joaquin River 35 

Flows in the San Joaquin River at Vernalis were examined during the February through May juvenile 36 
Chinook salmon fall-run migration period (Appendix 11C, CALSIM II Model Results utilized in the Fish 37 
Analysis). Mean monthly flows under Alternative 5 would generally be similar to flows under 38 
Existing Conditions in all months. Wetter water years under Alternative 5 would have similar or 39 
greater flows than those under Existing Conditions, whereas drier years would have lower flows 40 
under Alternative 5. 41 

Bay Delta Conservation Plan 
RDEIR/SDEIS 11-103 2015 

ICF 00139.14 
 



 
 

Fish and Aquatic Resources 
 

Flows in the San Joaquin River at Vernalis were examined during the August through December 1 
adult fall-run Chinook salmon upstream migration period (Appendix 11C, CALSIM II Model Results 2 
utilized in the Fish Analysis). Mean flows under A5_LLT would generally be lower than those under 3 
Existing Conditions during August through October (up to 25% lower in August of wet years), and 4 
would generally be similar in November and December. 5 

Water temperature modeling was not conducted in the San Joaquin River. 6 

Mokelumne River 7 

Fall-Run 8 

Flows in the Mokelumne River at the Delta were examined during the February through May 9 
juvenile Chinook salmon fall-run migration period (Appendix 11C, CALSIM II Model Results utilized in 10 
the Fish Analysis). Flows under Alternative 5 would be similar to or up to 15% greater than those 11 
under Existing Conditions during February and March, but up to 18% lower than flows under 12 
Existing Conditions during April and May. 13 

Flows in the Mokelumne River at the Delta were examined during the August through December 14 
adult fall-run Chinook salmon upstream migration period (Appendix 11C, CALSIM II Model Results 15 
utilized in the Fish Analysis). Mean monthly flows under A5_LLT would be up to 51% lower than 16 
flows under Existing Conditions during August, up to 29% lower than those under Existing 17 
Conditions during September, and up to 14% lower during October through November. Flows 18 
during December would be up to 15% greater than those under Existing Conditions. 19 

Water temperature modeling was not conducted in the Mokelumne River. 20 

Through-Delta 21 

Sacramento River 22 

As described above, Sacramento River flows below the north Delta intake would be reduced under 23 
Alternative 5 compared to Existing Conditions. Estimates of potential predation losses at the single 24 
intake range from 0.2% to 4.5% of the population that reaches the Delta. Compared to Existing 25 
Conditions, through-Delta survival by emigrating juveniles under Alternative 5 would be 2.1% 26 
greater (11% relative increase) in drier years for late-fall run Chinook salmon and 4.4% lower (13% 27 
relative decrease) in wetter years for fall-run Chinook salmon (Table 11-mult-3). 28 

Mokelumne River 29 

Through-Delta survival by emigrating juvenile fall-run Chinook salmon under Alternative 5 would 30 
be 15.7% (Table 11-mult-3). Compared to Existing Conditions, survival would be similar in most 31 
years, but 1.6% lower (9% relative decrease) in wetter years.  32 

San Joaquin River 33 

Through-Delta survival by emigrating juvenile fall-run Chinook salmon under Alternative 5 would 34 
be similar to Existing Conditions (Table 11-mult-3). 35 
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Summary of CEQA Conclusion 1 

Collectively, the modeling results of the Impact AQUA-78 CEQA analysis indicate that the difference 2 
between the CEQA baseline and Alternative 5 could be significant because, under the CEQA baseline, 3 
the alternative could substantially reduce migration habitat. Flows in the American, Stanislaus, 4 
Mokelumne, and San Joaquin Rivers would be lower than flows in under the CEQA baseline during 5 
substantial portions of the migration periods evaluated. Flow reductions during juvenile migration 6 
could reduce the downstream migratory ability of juveniles, which could delay smoltification and 7 
reduce survival. Flow reductions during adult migration could reduce olfactory cues from natal 8 
streams and increase straying. Further, water temperatures in the Feather, American, and Stanislaus 9 
Rivers would be higher under Alternative 5 relative to CEQA Existing Conditions, which would 10 
further increase stress and mortality of juvenile and adult fall-run migrants.  11 

These results are primarily caused by four factors: differences in sea level rise, differences in climate 12 
change, future water demands, and implementation of the alternative. The analysis described above 13 
comparing Existing Conditions to the alternative does not partition the effect of implementation of 14 
the alternative from those of sea level rise, climate change and future water demands using the 15 
model simulation results presented in this chapter. However, the increment of change attributable 16 
to the alternative is well informed by the results from the NEPA analysis, which found this effect to 17 
be not adverse. In addition, CALSIM modeling has been conducted for Existing Conditions in the LLT 18 
implementation period, which does include future sea level rise, climate change, and water 19 
demands. Therefore, the comparison of results between the alternative and Existing Conditions in 20 
the LLT, both of which include sea level rise, climate change, and future water demands, isolates the 21 
effect of the alternative from those of sea level rise, climate change, and water demands.  22 

The additional comparison of CALSIM flow and reservoir storage outputs between Existing 23 
Conditions in the late long-term implementation period and the alternative indicates that flows and 24 
reservoir storage in the locations and during the months analyzed above would generally be similar 25 
between Existing Conditions and the alternative. This indicates that the differences between 26 
Existing Conditions and the alternative found above would generally be due to climate change, sea 27 
level rise, and future demand, and not the alternative. As a result, the CEQA conclusion regarding 28 
Alternative 5, if adjusted to exclude sea level rise and climate change, is similar to the NEPA 29 
conclusion, and therefore would not in itself result in a significant impact on migration habitat 30 
conditions for fall-/late fall-run Chinook salmon. This impact is found to be less than significant and 31 
no mitigation is required. 32 

Impact AQUA-132: Effects of Water Operations on Migration Conditions for Green Sturgeon 33 

Alternatives 2A and 7 (not adverse/less than significant) 34 

Alternative 2A 35 

In general, Alternative 2A would not reduce green sturgeon migration conditions relative to NAA.  36 

Upstream of the Delta 37 

Analyses for green sturgeon migration conditions focused on flows in the Sacramento River between 38 
Keswick and Wilkins Slough and in the Feather River between Thermalito and the confluence with 39 
the Sacramento River during the April through October larval migration period, the August through 40 
March juvenile migration period, and the November through June adult migration period (Appendix 41 
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11C, CALSIM II Model Results utilized in the Fish Analysis). Because these periods encompass the 1 
entire year, flows during all months were compared. Reduced flows could slow or inhibit 2 
downstream migration of larvae and juveniles and reduce the ability to sense upstream migration 3 
cues and pass impediments by adults. 4 

Sacramento River flows under A2A_LLT would generally be similar to or greater than flows under 5 
NAA in all months except July, August, and November, during which flows would be up to 28% lower 6 
depending on location, month, and water year type. These flow reductions would be small and 7 
infrequent and, therefore, would not cause substantial effects to green sturgeon migration. 8 

Feather River flows under A2A_LLT would generally be lower by up to 52% than those under NAA 9 
during July through August. Flows during other months under A2A_LLT would generally be similar 10 
to or greater than flows under NAA with some exceptions. Given the benthic nature of green 11 
sturgeon and that flows in the Feather River would be consistent with the flow schedule provided by 12 
NMFS during the project planning process that is meant to better mimic the natural flow regime 13 
while providing adequate storage to meet downstream temperature and water quality 14 
requirements, the reductions in summer flows at both locations in the Feather River are not 15 
expected to have a substantial effect on green sturgeon.  16 

Larval transport flows were also examined by utilizing the positive correlation between white 17 
sturgeon year class strength and Delta outflow during April and May (USFWS 1995) under the 18 
assumption that the mechanism responsible for the relationship is that Delta outflow provides 19 
improved green sturgeon larval transport that results in improved year class strength. However, 20 
there is high uncertainty about what the mechanism responsible for this relationship with white 21 
sturgeon year class strength is because many flow variable correlate throughout the Central Valley. 22 
One hypothesis suggests that the correlation is caused by high flows in the upper river resulting in 23 
improved migration, spawning, and rearing conditions in the upper river. Another hypothesis 24 
suggests that the positive correlation is a result of higher flows through the Delta triggering more 25 
adult sturgeon to move up into the river to spawn. In addition, this correlation was developed using 26 
data collected in the absence of north Delta intakes. Also, there are temporal and spatial differences 27 
between green and white sturgeon larval presence that make this analysis highly uncertain and 28 
potentially not applicable (Murphy et al. 2011).  In particular, during April and May, green sturgeon 29 
adults would be would be spawning and larvae would be rearing in the upper Sacramento River and 30 
Feather River.  This mismatch in timing and location limits the confidence in using this as a 31 
surrogate for green sturgeon and suggests that year-class strength correlated with flow at another 32 
location upstream or during a different period, if at all.   33 

Regardless, for lack of a known relationship for green sturgeon year-class strength, the results using 34 
white sturgeon as a surrogate for green sturgeon were examined here.  Results for white sturgeon 35 
presented in Impact AQUA-150 below suggest that, using the positive correlation between Delta 36 
outflow and year class strength, green sturgeon year class strength would be lower under 37 
Alternative 2A. 38 

Through-Delta 39 

As described for other species (e.g., Sacramento splittail in Impact AQUA-114), migration conditions 40 
in the southern Delta generally would be considerably improved relative to NAA, because of reduced 41 
frequency of reverse OMR flows. The effect on green sturgeon would not be adverse.  42 
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NEPA Effects: Collectively, these results indicate that the effect is not adverse because it does not 1 
have the potential to substantially interfere with the movement of green sturgeon. Sacramento River 2 
flows would generally be similar between Alternative 2A and NAA. In the Feather River, there would 3 
be some summer flow reductions under Alternative 2A, but given the benthic nature of green 4 
sturgeon and that the flow regime is consistent with NMFS recommendations provided to mimic a 5 
more natural flow regime to benefit of natives species, these reductions are not expected to 6 
adversely affect green sturgeon.   7 

Due to the removal of water at the North Delta intakes, there are substantial differences in through-8 
Delta flows between Alternative 2A and NAA. The percentage of months exceeding the USFWS 9 
(1995) Delta outflow thresholds in April and May of wet and above normal years under Alternative 10 
2A was appreciably lower than that under NAA.  Analysis of white sturgeon year-class strength 11 
(USFWS 1995), used here as a surrogate for green sturgeon, found a positive correlation between 12 
year class strength and Delta outflow during April and May. However, there are several problems 13 
with approach, as described above that make this analysis highly uncertain and potentially 14 
inappropriate. 15 

Determining whether a relationship exists between green sturgeon year class strength and 16 
river/Delta outflow and addressing the scientific uncertainty regarding which mechanisms are 17 
responsible for the positive correlation between white sturgeon year class strength and river/Delta 18 
flow will occur through targeted research and monitoring to be conducted in the years leading up to 19 
the initiation of north Delta facilities operations. Given the outcome of these investigations, Delta 20 
outflow would be appropriately set for Alternative 2A operations such that the effect on green 21 
sturgeon Delta flow conditions would not be adverse. This, combined with similarities in flow 22 
conditions between Alternative 2A and NAA in the Sacramento River, the benthic nature of green 23 
sturgeon, and a lack of confidence in using white sturgeon as a surrogate for green sturgeon given 24 
the differences in timing and location of the two species, indicate that Alternative 2A would not be 25 
adverse to migration conditions for green sturgeon.  26 

CEQA Conclusion: In general, these results indicate that Alternative 2A could reduce the quantity 27 
and quality of migration habitat for green sturgeon relative to Existing Conditions. However, as 28 
further described below in the Summary of CEQA Conclusion, reviewing the alternative’s impacts in 29 
relation to the NAA is a better approach because it isolates the effect of the alternative from those of 30 
sea level rise, climate change, and future water demand. Informed by the NAA comparison, 31 
Alternative 2A would not affect the quantity and quality of migration habitat for green sturgeon. 32 

Upstream of the Delta 33 

Analyses for green sturgeon migration conditions focused on flows in the Sacramento River between 34 
Keswick and Wilkins Slough and in the Feather River between Thermalito and the confluence with 35 
the Sacramento River during the April through October larval migration period, the August through 36 
March juvenile migration period, and the November through July adult migration period (Appendix 37 
11C, CALSIM II Model Results utilized in the Fish Analysis). Because these periods encompass the 38 
entire year, flows during all months were compared. Reduced flows could slow or inhibit 39 
downstream migration of larvae and juveniles and reduce the ability to sense upstream migration 40 
cues and pass impediments by adults. 41 

Sacramento River flows under A2A_LLT would generally be similar to or greater than flows under 42 
Existing Conditions in all months except August, September, and November. Flows during other 43 
months would generally be similar to or greater than flows under Existing Conditions. 44 
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Flows in the Feather River under A2A_LLT would generally be up to 53% lower than flows under 1 
Existing Conditions in July, August, November, and December. Flows during other months under 2 
A2A_LLT would generally be similar to or greater than flows under Existing Conditions.  3 

Given the benthic nature of green sturgeon and that flows in the Feather River would be consistent 4 
with the flow schedule provided by NMFS during the project planning process that is meant to 5 
better mimic the natural flow regime while providing adequate storage to meet downstream 6 
temperature and water quality requirements, the reductions in summer flows at both locations in 7 
the Feather River are not expected to have a substantial effect on green sturgeon. 8 

For Delta outflow, the percent of months exceeding flow thresholds under A2A_LLT would 9 
consistently be lower than those under Existing Conditions for each flow threshold, water year type, 10 
and month (8% to 75% lower on a relative scale) (Table 11-mult-114). 11 

Through-Delta 12 

As described for other species (e.g., Sacramento splittail in Impact AQUA-114), migration conditions 13 
in the southern Delta generally would be considerably improved relative to NAA, because of reduced 14 
frequency of reverse OMR flows. The effect on green sturgeon would not be adverse.  15 

Summary of CEQA Conclusion 16 

Under Alternative 2A, there would be frequent small to large reductions in flows in the Sacramento 17 
River upstream of the Delta that would reduce the ability of all three life stages of green sturgeon to 18 
migrate successfully. Exceedances of Delta outflow thresholds would be lower under Alternative 2A 19 
than under Existing Conditions, although there is high uncertainty that year class strength is due to 20 
Delta outflow or if both year class strength and Delta outflows co-vary with another unknown factor. 21 
Also, the appropriateness of using white sturgeon as a surrogate for green sturgeon is questionable, 22 
as described for the NEPA Effects section above.  Contrary to the NEPA conclusion set forth above, 23 
these results indicate that the difference between Existing Conditions and Alternative 2A could be 24 
significant because the alternative could substantially reduce upstream migration conditions for 25 
green sturgeon. 26 

However, this interpretation of the biological modeling is likely attributable to different modeling 27 
assumptions for four factors: sea level rise, climate change, future water demands, and 28 
implementation of the alternative. As discussed in Section 11.3.3, because of differences between the 29 
CEQA and NEPA baselines, it is sometimes possible for CEQA and NEPA significance conclusions to 30 
vary between one another under the same impact discussion. The baseline for the CEQA analysis is 31 
Existing Conditions at the time the NOP was prepared. Both the action alternative and the NEPA 32 
baseline (NAA) models anticipated future conditions that would occur in 2060 (LLT implementation 33 
period), including the projected effects of climate change (precipitation patterns), sea level rise and 34 
future water demands, as well as implementation of required actions under the 2008 USFWS BiOp 35 
and the 2009 NMFS BiOp. Because the action alternative modeling does not partition the effects of 36 
implementation of the alternative from the effects of sea level rise, climate change, and future water 37 
demands, the comparison to Existing Conditions may not offer a clear understanding of the impact 38 
of the alternative on the environment. This suggests that the comparison in results between the 39 
alternative and NAA, is a better approach because it isolates the effect of the alternative from those 40 
of sea level rise, climate change, and future water demands.  41 
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When compared to NAA and informed by the NEPA analysis above, there would be negligible effects 1 
on green sturgeon migration conditions in upstream areas. Within the Plan Area, the Adaptive 2 
Management Program will evaluate water operations and make adjustments as necessary to protect 3 
green sturgeon abundance and ensure the impacts of water operations on migration conditions for 4 
green sturgeon are less than significant. Therefore, this impact is found to be less than significant 5 
and no mitigation is required. 6 

Alternative 7 7 

In general, Alternative 7 would not reduce green sturgeon migration conditions relative to NAA.  8 

Upstream of the Delta 9 

Analyses for green sturgeon migration conditions focused on flows in the Sacramento River between 10 
Keswick and Wilkins Slough and in the Feather River between Thermalito and the confluence with 11 
the Sacramento River during the April through October larval migration period, the August through 12 
March juvenile migration period, and the November through June adult migration period (Appendix 13 
11C, CALSIM II Model Results utilized in the Fish Analysis). Because these periods encompass the 14 
entire year, flows during all months were compared. Reduced flows could slow or inhibit 15 
downstream migration of larvae and juveniles and reduce the ability to sense upstream migration 16 
cues and pass impediments by adults. 17 

Sacramento River flows under A7_LLT would generally be similar to or greater than flows under 18 
NAA in all months except for November and December (at Keswick only) during which flows would 19 
be up to 17% lower depending on location, month, and water year type. These flow reductions 20 
would be small and infrequent and, therefore, would not cause substantial effects to green sturgeon 21 
migration. 22 

Feather River flows under A7_LLT would generally be lower by up to 38% than those under NAA 23 
during July through September and December. Flows during other months under A7_LLT would 24 
generally be similar to or greater than flows under NAA with some exceptions. Given the benthic 25 
nature of green sturgeon and that flows in the Feather River would be consistent with the flow 26 
schedule provided by NMFS during the project planning process that is meant to better mimic the 27 
natural flow regime while providing adequate storage to meet downstream temperature and water 28 
quality requirements, the reductions in summer flows at both locations in the Feather River are not 29 
expected to have a substantial effect on green sturgeon. 30 

Larval transport flows were also examined by utilizing the positive correlation between white 31 
sturgeon year class strength and Delta outflow during April and May (USFWS 1995) under the 32 
assumption that the mechanism responsible for the relationship is that Delta outflow provides 33 
improved green sturgeon larval transport that results in improved year class strength. However, 34 
there is high uncertainty about what the mechanism responsible for this relationship with white 35 
sturgeon year class strength is because many flow variable correlate throughout the Central Valley. 36 
One hypothesis suggests that the correlation is caused by high flows in the upper river resulting in 37 
improved migration, spawning, and rearing conditions in the upper river. Another hypothesis 38 
suggests that the positive correlation is a result of higher flows through the Delta triggering more 39 
adult sturgeon to move up into the river to spawn. In addition, this correlation was developed using 40 
data collected in the absence of north Delta intakes. Also, there are temporal and spatial differences 41 
between green and white sturgeon larval presence that make this analysis highly uncertain and 42 
potentially not applicable (Murphy et al. 2011).  In particular, during April and May, green sturgeon 43 
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adults would be spawning and larvae would be rearing in the upper Sacramento River and Feather 1 
River.  This mismatch in timing and location limits the confidence in using this as a surrogate for 2 
green sturgeon and suggests that year-class strength correlated with flow at another location 3 
upstream or during a different period, if at all.   4 

Regardless, for lack of a known relationship for green sturgeon year-class strength, the results using 5 
white sturgeon as a surrogate for green sturgeon were examined here.  Results for white sturgeon 6 
presented in Impact AQUA-150 below suggest that, using the positive correlation between Delta 7 
outflow and year class strength, green sturgeon year class strength would be lower under 8 
Alternative 7 than those under NAA (up to 33% lower). 9 

Through-Delta 10 

As described for other species (e.g., Sacramento splittail in Impact AQUA-114), migration conditions 11 
in the southern Delta generally would be considerably improved relative to NAA, because of reduced 12 
frequency of reverse OMR flows. The effect on green sturgeon would not be adverse.  13 

NEPA Effects: Collectively, these results indicate that the effect is not adverse because it does not 14 
have the potential to substantially interfere with the movement of green sturgeon. Sacramento River 15 
flows would generally be similar between Alternative 7 and NAA. In the Feather River, there would 16 
be some summer flow reductions under Alternative 7, but given the benthic nature of green 17 
sturgeon and that the flow regime is consistent with NMFS recommendations provided to mimic a 18 
more natural flow regime to benefit of natives species, these reductions are not expected to 19 
adversely affect green sturgeon.   20 

Due to the removal of water at the North Delta intakes, there are substantial differences in through-21 
Delta flows between Alternative 7 and NAA. The percentage of months exceeding the USFWS (1995) 22 
Delta outflow thresholds in April and May of wet and above normal years under Alternative 7 was 23 
appreciably lower than that under NAA.  Analysis of white sturgeon year-class strength (USFWS 24 
1995), used here as a surrogate for green sturgeon, found a positive correlation between year class 25 
strength and Delta outflow during April and May. However, there are several problems with 26 
approach, as described above that make this analysis highly uncertain and potentially inappropriate. 27 

Determining whether a relationship exists between green sturgeon year class strength and 28 
river/Delta outflow and addressing the scientific uncertainty regarding which mechanisms are 29 
responsible for the positive correlation between white sturgeon year class strength and river/Delta 30 
flow will occur through targeted research and monitoring to be conducted in the years leading up to 31 
the initiation of north Delta facilities operations. Given the outcome of these investigations, Delta 32 
outflow would be appropriately set for Alternative 7 operations such that the effect on green 33 
sturgeon Delta flow conditions would not be adverse. This, combined with similarities in flow 34 
conditions between Alternative 7 and NAA in the Sacramento River, the benthic nature of green 35 
sturgeon, and a lack of confidence in using white sturgeon as a surrogate for green sturgeon given 36 
the differences in timing and location of the two species, indicate that Alternative 7 would not be 37 
adverse to migration conditions for green sturgeon.  38 

CEQA Conclusion: In general, these results indicate that Alternative 7 could reduce the quantity and 39 
quality of migration habitat for green sturgeon relative to Existing Conditions. However, as further 40 
described below in the Summary of CEQA Conclusion, reviewing the alternative’s impacts in relation 41 
to the NAA is a better approach because it isolates the effect of the alternative from those of sea level 42 
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rise, climate change, and future water demand. Informed by the NAA comparison, Alternative 7 1 
would not affect the quantity and quality of migration habitat for green sturgeon. 2 

Upstream of the Delta 3 

Analyses for green sturgeon migration conditions focused on flows in the Sacramento River between 4 
Keswick and Wilkins Slough and in the Feather River between Thermalito and the confluence with 5 
the Sacramento River during the April through October larval migration period, the August through 6 
March juvenile migration period, and the November through June adult migration period (Appendix 7 
11C, CALSIM II Model Results utilized in the Fish Analysis). Because these periods encompass the 8 
entire year, flows during all months were compared. Reduced flows could slow or inhibit 9 
downstream migration of larvae and juveniles and reduce the ability to sense upstream migration 10 
cues and pass impediments by adults. 11 

Sacramento River flows at Keswick under A7_LLT would generally be lower than flows under 12 
Existing Conditions during April, September, and December by up to 23% depending on location, 13 
month, and water year type. Flows during other months would generally be similar to or greater 14 
than flows under Existing Conditions with some exceptions. 15 

Flows in the Feather River at Thermalito under A7_LLT would generally be up to 53% lower than 16 
flows under Existing Conditions during January, March, May, July, November, and December. Flows 17 
during other months under A7_LLT would generally be similar to or greater than flows under 18 
Existing Conditions with some exceptions. 19 

Given the benthic nature of green sturgeon and that flows in the Feather River would be consistent 20 
with the flow schedule provided by NMFS during the project planning process that is meant to 21 
better mimic the natural flow regime while providing adequate storage to meet downstream 22 
temperature and water quality requirements, the reductions in summer flows at both locations in 23 
the Feather River are not expected to have a substantial effect on green sturgeon. 24 

For Delta outflow, the percent of months exceeding flow thresholds under A7_LLT would generally 25 
be lower than those under Existing Conditions (up to 50% lower) with few exceptions (see Table 26 
11-mult-124 below).  27 

Through-Delta 28 

As described for other species (e.g., Sacramento splittail in Impact AQUA-114), migration conditions 29 
in the southern Delta generally would be considerably improved relative to NAA, because of reduced 30 
frequency of reverse OMR flows. The effect on green sturgeon would not be adverse.  31 

Summary of CEQA Conclusion 32 

Under Alternative 7, there would be frequent small to large reductions in flows in the Sacramento 33 
River upstream of the Delta that would reduce the ability of all three life stages of green sturgeon to 34 
migrate successfully. Exceedances of Delta outflow thresholds would be lower under Alternative 7 35 
than under Existing Conditions, although there is high uncertainty that year class strength is due to 36 
Delta outflow or if both year class strength and Delta outflows co-vary with another unknown factor. 37 
Also, the appropriateness of using white sturgeon as a surrogate for green sturgeon is questionable, 38 
as described for the NEPA Effects section above.  Contrary to the NEPA conclusion set forth above, 39 
these results indicate that the difference between Existing Conditions and Alternative 7 could be 40 
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significant because the alternative could substantially reduce upstream migration conditions for 1 
green sturgeon. 2 

However, this interpretation of the biological modeling is likely attributable to different modeling 3 
assumptions for four factors: sea level rise, climate change, future water demands, and 4 
implementation of the alternative. As discussed in Section 11.3.3, because of differences between the 5 
CEQA and NEPA baselines, it is sometimes possible for CEQA and NEPA significance conclusions to 6 
vary between one another under the same impact discussion. The baseline for the CEQA analysis is 7 
Existing Conditions at the time the NOP was prepared. Both the action alternative and the NEPA 8 
baseline (NAA) models anticipated future conditions that would occur in 2060 (LLT implementation 9 
period), including the projected effects of climate change (precipitation patterns), sea level rise and 10 
future water demands, as well as implementation of required actions under the 2008 USFWS BiOp 11 
and the 2009 NMFS BiOp. Because the action alternative modeling does not partition the effects of 12 
implementation of the alternative from the effects of sea level rise, climate change, and future water 13 
demands, the comparison to Existing Conditions may not offer a clear understanding of the impact 14 
of the alternative on the environment. This suggests that the comparison in results between the 15 
alternative and NAA, is a better approach because it isolates the effect of the alternative from those 16 
of sea level rise, climate change, and future water demands.  17 

When compared to NAA and informed by the NEPA analysis above, there would be negligible effects 18 
on green sturgeon migration conditions in upstream areas. Within the Plan Area, the Adaptive 19 
Management Program will evaluate water operations and make adjustments as necessary to protect 20 
green sturgeon abundance and ensure the impacts of water operations on migration conditions for 21 
green sturgeon are less than significant. Therefore, this impact is found to be less than significant 22 
and no mitigation is required. 23 

Impact AQUA-201: Effects of Water Operations on Entrainment of Non-Covered Aquatic 24 
Species of Primary Management Concern 25 

This recirculated analysis of the effects of water operations on non-covered aquatic species of 26 
primary concern includes updated assessments of entrainment potential and rearing/migration 27 
habitat within the Plan Area for the following species: 28 

 Striped Bass  29 

 American Shad  30 

 Threadfin Shad  31 

 Largemouth Bass  32 

 Sacramento Tule Perch  33 

 Sacramento-San Joaquin roach – California species of special concern 34 

 Hardhead – California species of special concern 35 

 California bay shrimp 36 

As with the public draft EIR-EIS, this analysis includes consideration of all alternatives in relation to 37 
Existing Conditions and the No Action Alternative. Also included is an analysis of the NAA_ELT 38 
scenario in relation to Alternatives 2D, 4A, and 5A; however, the impact conclusions for those 39 
alternatives are presented in their respective subsections of Section 4 of the RDEIR/SDEIS . 40 
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Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 4, 5, 6A, 6B, 6C, 7 and 8 (adverse/significant); alternative 9 (not 1 
adverse/less than significant) 2 

NEPA Effects: Impact AQUA-3 under delta smelt provides a general relevant discussion of the effects 3 
of water operations on the type, magnitude and range of impact mechanisms that are relevant to the 4 
aquatic environment and aquatic species, including non-covered aquatic species of primary 5 
management concern. Striped bass, American shad, and threadfin shad are similar to delta smelt in 6 
being pelagic species that are susceptible to entrainment at the south Delta facilities in proportion to 7 
broadscale hydrodynamic factors such as OMR flows (shown for striped bass by Grimaldo et al. 8 
2009). Operation of north Delta intakes under all alternatives (except Alternative 9) would be 9 
expected to reduce overall entrainment of screenable life stages (i.e., early juveniles and older, 10 
around 20 mm long) because of the reduction in use of the south Delta facilities, which do not have 11 
the state of the art fish screens proposed for the north Delta intakes. Differences in potential 12 
entrainment as a function of exports that were provided for juvenile Sacramento splittail under 13 
Impact AQUA-111 are representative of the late spring/early summer differences in entrainment 14 
that could occur for juvenile striped bass and the shads.  15 

Earlier life stages (eggs and larvae) of striped bass, American shad, and threadfin shad would be 16 
susceptible to entrainment at the proposed north Delta intakes; for striped bass and American shad 17 
in particular, much of the overall Central Valley populations may be spawned upstream of the 18 
proposed north Delta intakes and therefore could be susceptible. In the Sacramento River, striped 19 
bass spawning usually takes place between Colusa (river km 195) and the mouth of the Feather 20 
River (river km 125), and to a much lesser extent within the Delta (Moyle 2002). Eggs and larvae 21 
would be vulnerable as they are passively transported downstream from spawning areas within the 22 
Sacramento River. Data from the striped bass egg and larval survey (several years during 1977-23 
1994) showed that early life history stages of striped bass (eggs and larvae <15mm) occur in the 24 
north Delta intakes area from April until June with the primary occurrence in May, with occasional 25 
occurrence as early as March and as late as July.  26 

American shad are known to rear upstream of the north Delta intakes area (Moyle 2002), although 27 
Stevens (1966) identified the lower Sacramento River (Isleton) and the backwater sloughs of the 28 
Mokelumne River as primary rearing areas. He postulated that shad larvae were advected from the 29 
Sacramento River through the Delta Cross-Channel into the Mokelumne River and then into the San 30 
Joaquin River. This suggests two contrasting rearing scenarios that are probably dependent on flow 31 
and water temperature (Crecco and Savoy 1985; Moyle 2002). Early life history stages of American 32 
shad (eggs and larvae) could occur in the north Delta intakes area from April until June, with the 33 
primary occurrence in May-June, and occasional occurrence as early as February and as late as July 34 
based on the historic striped bass egg and larval survey data. American shad larvae that rear 35 
successfully upstream of the proposed North Delta intake would be large enough to avoid 36 
entrainment, but if river conditions (high flow, low temperatures) moved the larvae through the 37 
area of the water intake structures as small larvae there would be the potential to be entrained at 38 
similar rates to striped bass larvae, which are mostly moving into the Plan Area as opposed to 39 
remaining upstream.  40 

Particle tracking modeling results for ten monthly periods during March-June generally suggested 41 
that overall entrainment of early life stages (eggs and larvae) of striped bass and American shad 42 
originating in the Sacramento River upstream of the Plan Area and moving downstream into the 43 
Plan Area could increase under most alternatives relative to NAA (Table 11-mult-5). The potential 44 
increase in mean entrainment ranged from 5.2% more (an 84% relative increase) under Alternative 45 
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5 to 17.3% more (a 279% relative increase) under Alternative 2. Potential entrainment under 1 
Alternative 4A was 14.3% more (a 220% relative increase) than under NAA_ELT. Overall 2 
entrainment was 0.8% less (an 11% decrease) than NAA under Alternative 9, which does not have 3 
north Delta intakes. Entrainment under NAA and NAA_ELT scenarios was moderately lower (18-4 
22% relative difference in mean entrainment) than under Existing Conditions (Table 11-mult-5). 5 
The effects of entrainment under NAA, NAA_ELT, and Alternative 9 for striped bass and American 6 
shad therefore would not be adverse.  7 

For the alternatives proposing water conveyance with north Delta intakes, then, there is the 8 
potential for an appreciable increase in magnitude of entrainment of early life stages. It is important 9 
to consider the context within which the entrainment is occurring. For striped bass entrainment at 10 
the south Delta intakes, Grimaldo et al. (2009) noted: 11 

Population-level consequences [of entrainment] have been best studied for striped bass. Striped bass 12 
larval production was historically explained by river flows and southern Delta exports (Stevens et al. 13 
1985). However, Kimmerer et al. (2001) found that export effects were small and sporadic, primarily 14 
occurring during the first several months of life. Moreover, striped bass population dynamics is best 15 
explained by density dependence between age-1 and age-2 year classes, a bottleneck that dampens 16 
variation from effects early in life (Kimmerer et al. 2000). However, our analyses indicate that if 17 
there are years when density dependence is relaxed, then age-0 striped bass losses could be reduced 18 
by managing export flows during periods when these fish are abundant in the Delta. 19 

Baxter et al. (2010) stated that the reasons for the continued decline of the age-0 striped bass 20 
abundance index to record lows during the POD years, despite an increase in the adult abundance 21 
index and by extension, egg supply, are unknown. Recent statistical evaluations found water clarity, 22 
fall outflow (as indexed by X2), and food to be important in explaining trends in abundance (Mac 23 
Nally et al. 2010; Thomson et al. 2010), whereas entrainment was not found to be an important 24 
predictor. However, given the potential for appreciably greater entrainment of the earliest life 25 
stages, it is concluded with some uncertainty that the effects of entrainment on striped bass from 26 
Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 4, 5, 6A, 6B, 6C, 7, and 8 would be adverse. Although American 27 
shad early life stages may rear to sufficiently large size above the Plan Area, they could also be 28 
entrained in appreciably greater magnitude than currently occurs and therefore it is also concluded 29 
that the effects of entrainment on American shad from Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 2D, 3, 4, 30 
4A, 5, 5A, 6A, 6B, 6C, 7, and 8 would be adverse. Note that entrainment of the early life stages of 31 
striped bass and American shad at the north Delta intakes may be moderated by real-time 32 
operational adjustments during the spring to benefit covered fishes such as spring-run Chinook 33 
salmon, and that the results presented in Table 11-mult-5 for Alternative 4 and Alternative 4A 34 
reflect the H3 and H3_ELT scenarios, whereas spring entrainment under the H4 and H4_ELT 35 
scenarios would be somewhat less. Note also that although the north Delta intake screens are 36 
estimated to exclude larvae or juvenile fish of around 20-22 mm and larger, they may also exclude 37 
smaller fish to some extent, based on observations from other fish screens in the Delta (Nobriga et 38 
al. 2004). 39 

Threadfin shad early life stages are present in the area occupied by the north Delta intakes during 40 
April, May, June, and July, but are most abundant during May and June, based on the historic striped 41 
bass egg and larval survey data. Threadfin shad eggs are not easily entrained as they are spawned on 42 
floating debris or vegetation and are adhesive (Moyle 2002). As shown for striped bass and 43 
American shad, the potential for entrainment of any threadfin shad eggs or larvae small enough to 44 
be entrained that enter the Plan Area from the Sacramento River generally would be greater under 45 
most scenarios (Table 11-mult-5). However, as noted by Baxter et al. (2010), the species is widely 46 
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distributed but is most commonly encountered and most abundant in the southeastern Delta, 1 
especially the San Joaquin River near and just downstream of Stockton, where suitable abiotic 2 
habitat coincides with high prey abundance (Feyrer et al. 2009); these regions also have a relatively 3 
high density of SAV, which provides important spawning and larval rearing habitat (Grimaldo et al. 4 
2004). Baxter et al. (2010) also noted that historic surveys by Turner (1966) found relatively high 5 
abundance in the northeast Delta in dead-end sloughs and suggests that relatively few threadfin 6 
shad would be susceptible to entrainment at the north Delta intakes. Given the reduction in 7 
entrainment at the south Delta intakes under the proposed alternatives, as well as the NAA and 8 
NAA_ELT alternatives, the effects of entrainment would not be adverse.  9 

 10 
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Table 11-mult-5. Percentage of Particles Originating in the Sacramento River at Sacramento That Were Entrained by the South Delta Export 1 
Facilities, Delta Island Consumptive Use, the North Bay Aqueduct Barker Slough Pumping Plant, or the Proposed North Delta Intakes, by 2 
Alternative, with Differences From Existing Conditions and the No Action Alternative (NAA or NAA_ELT Scenarios) 3 

Month/ 
year 

Existing 
Conditions NAA 

Alt. 1A, 
1B, 1C 

Alt. 2A, 
2B, 2C Alt. 2D Alt. 3 

Alt. 4 
(H3) 

NAA_ 
ELT 

Alt. 4A 
(H3_ELT) Alt. 5 Alt. 5A 

Alt. 6A, 
6B, 6C Alt. 7 Alt. 8 Alt. 9 

Apr-29 2.8 1.8 7.1 7.7 6.3 6.6 8.2 1.8 6.9 3.9 4.4 7.4 6.1 5.3 2.8 
May-66 6.3 4.8 16.6 10.4 17.7 15.2 9.4 5.1 13.9 6.3 7.7 15.5 12.2 8.2 10.9 
Jun-34 17.3 14.3 15.9 15.6 15.6 15.8 15.8 14.1 15.6 12.6 13.2 16.8 15.8 15.8 11.6 
Jun-40 23.1 10.4 45.4 42.2 55.9 27.1 33.5 16.0 44.0 22.1 26.2 55.1 34.3 38.9 5.5 
May-37 3.1 3.7 9.4 8.4 10.6 7.5 8.7 3.3 11.3 6.8 10.6 9.9 8.8 35.2 9.0 
Mar-61 14.3 5.9 11.4 11.1 11.2 8.9 10.5 7.5 14.9 7.7 17.8 6.9 5.8 6.7 1.6 
May-35 1.7 1.5 28.0 29.8 16.9 15.1 22.1 1.6 17.8 8.8 9.9 28.5 23.5 20.5 2.9 
Apr-86 0.3 0.5 25.9 36.5 36.4 12.5 24.4 0.7 22.9 8.2 7.4 38.9 24.7 22.8 0.6 
Mar-01 3.1 3.4 16.8 16.9 16.8 21.8 21.1 3.4 21.2 12.8 13.8 14.3 17.0 21.4 0.8 
Jun-93 7.1 15.6 35.1 56.2 43.2 35.9 41.8 11.3 39.2 25.0 22.2 35.3 26.2 42.5 8.4 
Mean 7.9 6.2 21.1 23.5 23.0 16.6 19.6 6.5 20.8 11.4 13.3 22.9 17.4 21.7 5.4 
Differences 
vs. Existing 
Conditions 

— -1.7  
(-
22%) 

13.2 
(168%) 

15.6 
(197%) 

15.2 
(192%) 

8.7 
(111%) 

11.7 
(148%) 

-1.4  
(-18%) 

12.9 
(163%) 

3.5 
(45%) 

5.4 
(69%) 

15.0 
(189%) 

9.5 
(121%) 

13.8 
(175%) 

-2.5  
(-32%) 

vs. NAA 
(vs. 
NAA_ELT 
for Alts. 
2D, 4A, and 
5A) 

— — 14.9 
(241%) 

17.3 
(279%) 

16.6 
(256%) 

10.5 
(169%) 

13.4 
(216%) 

— 14.3 
(220%) 

5.2 
(84%) 

6.8 
(106%) 

16.7 
(269%) 

11.3 
(182%) 

15.5 
(251%) 

-0.8  
(-13%) 

Notes: Modeling results from DSM2-PTM. Relative differences are given in parentheses. Negative values indicate less entrainment under an alternative than 
Existing Conditions or NAA/NAA_ELT. Also included are comparisons of the NAA and NAA_ELT scenarios to Existing Conditions. 
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Whereas striped bass and the two shad species are pelagic species and therefore more susceptible 1 
to entrainment at the earlier life stages because of broad-scale hydrodynamic effects, other non-2 
covered aquatic species of primary management concern occupy nearshore littoral habitat and 3 
therefore are less likely to vary in entrainment rate in proportion to water diverted (Grimaldo et al. 4 
2009). Largemouth bass are nearshore littoral species that have not been shown to be entrained in 5 
proportion to hydrodynamic factors such as OMR flows (Grimaldo et al. 2009). Similarly, tule perch 6 
is a live-bearing surf perch usually found nearshore in heavy cover or rip-rap and is unlikely to be 7 
affected, as the population is widespread and is not easily entrained, and on average it makes up 8 
only a fraction of all species salvaged at the south Delta facilities. Therefore the effects of the 9 
alternatives on entrainment of these two species would not be adverse. 10 

Other non-covered aquatic species of primary management concern are unlikely to overlap the 11 
regions affected by operations of CM1. California bay shrimp do not occur in freshwater and would 12 
not be affected, and it is unlikely that either hardhead or roach would be affected, because their 13 
distributions are almost exclusively in upstream areas. Consequently, the effects on these species 14 
from the alternatives would not be adverse. 15 

CEQA Conclusion: For the reasons described above in the NEPA Effects conclusion, for most non-16 
covered aquatic species the entrainment impacts would be less than significant. However, the 17 
potential for entrainment of eggs and larvae of striped bass and American shad would be 18 
appreciably greater than Existing Conditions under Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 4, 5,  6A, 19 
6B, 6C, 7, and 8 (Table 11-mult-5). The impact of entrainment for striped bass and American shad 20 
therefore would be significant and unavoidable for Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 4,  5, 6A, 21 
6B, 6C, 7, and 8. The impact of entrainment for striped bass and American shad would be less than 22 
significant for Alternative 9, NAA, and NAA_ELT. 23 

Impact AQUA-203: Effects of Water Operations on Rearing Habitat of Non-Covered Aquatic 24 
Species of Primary Management Concern 25 

Water operations have the potential to affect striped bass and American shad juvenile abundance 26 
through changes in the extent of rearing habitat in the Plan Area as indexed by X2 (Kimmerer et al. 27 
2009). In addition, bay shrimp have the potential to be affected by water operations, possibly 28 
because of an increase in residual circulation in the estuary with increasing outflow (again, as 29 
indexed by X2) that could translate to more rapid or more complete entrainment into the estuary, or 30 
more rapid transport to rearing grounds, both of which presumably could increase survival from 31 
hatching to settlement (Kimmerer et al. 2009). The X2-abundance index and X2-survival index 32 
relationships from Kimmerer et al. (2009) were used to assess effects on these three species related 33 
to rearing habitat. The effects of water operations on rearing habitat of the other non-covered 34 
aquatic species of primary management concern are as described in the public draft EIR-EIS, under 35 
Alternative Impact AQUA-203. 36 

Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 4, 5, 6A, 6B, 6C, 7, 8 and 9 (not adverse/less than significant) 37 
Striped Bass 38 

NEPA Effects: Several X2-abundance index or X2-survival index relationships from Kimmerer et al. 39 
(2009) were applied to striped bass. Application of these relationships suggested that, in relation to 40 
NAA/NAA_ELT, under most alternatives there could be relatively small effects (<5% change) of 41 
water operations in mean annual rearing habitat and resulting survival or abundance of juvenile 42 
striped bass; the exceptions were Alternatives 1A-1C, 2D, 3A-3C, and 5A for which the analysis 43 
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suggested 5-10% reductions in some cases, and Alternative 8, for which increases in the range of >5-1 
15% were found (Table 11-mult-6, Table 11-mult-7, Table 11-mult-8, Table 11-mult-9, Table 11-2 
mult-10). These results indicate that the operational effects would not be adverse, because they 3 
would not result in a substantial reduction in the rearing habitat for striped bass. This is particularly 4 
true given that most alternatives also include substantial habitat restoration that would provide 5 
additional habitat. Therefore the effects of a change in rearing habitat related to water operations 6 
for striped bass would not be adverse under any alternative. 7 

 8 
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Table 11-mult-6. Striped Bass Townet Survey Survival Index, Based on Equation from Kimmerer et al. (2009) 1 

Water Year 
Type 

Existing 
Conditions NAA 

Alt. 1A, 1B, 
1C 

Alt. 2A, 2B, 
2C Alt. 2D Alt. 3 

Alt. 4  
(H1) 

Alt. 4  
(H2) 

Alt. 4  
(H3) 

Alt. 4  
(H4) NAA_ELT 

Alt. 4A  
(H3_ELT) 

Alt. 4A  
(H4_ELT) Alt. 5 Alt. 5A 

Alt. 6A, 6B, 
6C Alt. 7 Alt. 8 Alt. 9 

All 145 116 107 110 125 107 111 122 111 121 135 126 139 113 129 114 117 132 118 
Wet 230 174 166 169 196 167 171 186 171 185 212 199 216 175 203 172 177 191 180 
Above Normal 160 133 114 121 138 115 123 139 123 139 153 140 161 127 144 124 130 146 131 
Below Normal 121 98 86 92 104 86 93 108 93 106 111 105 126 92 106 97 99 121 97 
Dry 88 76 71 72 76 70 72 75 72 75 81 76 81 72 77 76 77 94 81 
Critical 58 53 50 50 55 50 50 51 50 50 57 55 56 50 55 54 57 65 53 
Differences from Existing Conditions 
All  -29  

(-20%) 
-38  
(-26%) 

-35  
(-24%) 

-20  
(-14%) 

-38  
(-26%) 

-33  
(-23%) 

-23  
(-16%) 

-34  
(-23%) 

-24  
(-16%) 

-10  
(-7%) 

-19  
(-13%) 

-5  
(-4%) 

-32  
(-22%) 

-16  
(-11%) 

-31  
(-22%) 

-28  
(-19%) 

-12  
(-9%) 

-26  
(-18%) 

Wet  -56  
(-24%) 

-64  
(-28%) 

-62  
(-27%) 

-34  
(-15%) 

-64  
(-28%) 

-59  
(-26%) 

-44  
(-19%) 

-59  
(-26%) 

-45  
(-19%) 

-18  
(-8%) 

-31  
(-14%) 

-15  
(-6%) 

-55  
(-24%) 

-27  
(-12%) 

-58  
(-25%) 

-53  
(-23%) 

-40  
(-17%) 

-50  
(-22%) 

Above Normal  -27  
(-17%) 

-46  
(-29%) 

-40  
(-25%) 

-22  
(-14%) 

-46  
(-28%) 

-37  
(-23%) 

-21  
(-13%) 

-37  
(-23%) 

-21  
(-13%) 

-7  
(-4%) 

-20  
(-13%) 

0  
(0%) 

-34  
(-21%) 

-17 
(-10%) 

-36  
(-23%) 

-30  
(-19%) 

-15  
(-9%) 

-30  
(-18%) 

Below Normal  -23  
(-19%) 

-35  
(-29%) 

-29  
(-24%) 

-17  
(-14%) 

-35  
(-29%) 

-28  
(-23%) 

-13  
(-11%) 

-28  
(-23%) 

-14  
(-12%) 

-10  
(-8%) 

-16  
(-13%) 

5  
(4%) 

-28  
(-24%) 

-15  
(-12%) 

-24  
(-20%) 

-22  
(-18%) 

0  
(0%) 

-24  
(-20%) 

Dry  -11  
(-13%) 

-17  
(-19%) 

-15  
(-18%) 

-11  
(-13%) 

-17  
(-20%) 

-15  
(-17%) 

-13  
(-14%) 

-15  
(-18%) 

-13  
(-15%) 

-7  
(-8%) 

-11  
(-13%) 

-6  
(-7%) 

-16  
(-18%) 

-10  
(-12%) 

-12  
(-14%) 

-11  
(-12%) 

6  
(7%) 

-6  
(-7%) 

Critical  -5  
(-9%) 

-8  
(-14%) 

-8  
(-14%) 

-3  
(-5%) 

-8  
(-14%) 

-8  
(-14%) 

-8  
(-13%) 

-8  
(-14%) 

-8  
(-13%) 

-2  
(-3%) 

-3  
(-5%) 

-2  
(-4%) 

-8  
(-13%) 

-3  
(-5%) 

-4  
(-8%) 

-1  
(-1%) 

6  
(11%) 

-5  
(-9%) 

Differences from NAA  
(from NAA_ELT for Alts. 2D, 4A, and 5A) 
All   -9  

(-8%) 
-6  
(-5%) 

-10  
(-7%) 

-9  
(-8%) 

-5  
(-4%) 

6  
(5%) 

-5  
(-4%) 

5  
(4%) 

 -9  
(-6%) 

5  
(3%) 

-3  
(-3%) 

-6  
(-5%) 

-2  
(-2%) 

1  
(1%) 

16  
(14%) 

2  
(2%) 

Wet   -8  
(-5%) 

-6  
(-3%) 

-16  
(-8%) 

-8  
(-4%) 

-3  
(-2%) 

12  
(7%) 

-4  
(-2%) 

11  
(6%) 

 -14  
(-6%) 

3  
(2%) 

1  
(0%) 

-9  
(-4%) 

-3  
(-2%) 

2  
(1%) 

16  
(9%) 

6  
(3%) 

Above Normal   -19  
(-14%) 

-12  
(-9%) 

-15  
(-10%) 

-18  
(-14%) 

-10  
(-8%) 

6  
(5%) 

-10  
(-8%) 

7  
(5%) 

 -13  
(-9%) 

8  
(5%) 

-6  
(-5%) 

-9  
(-6%) 

-9  
(-7%) 

-3  
(-2%) 

13  
(10%) 

-2  
(-2%) 

Below Normal   -12  
(-12%) 

-6  
(-6%) 

-7  
(-6%) 

-12  
(-13%) 

-5  
(-5%) 

10  
(10%) 

-6  
(-6%) 

8  
(8%) 

 -7  
(-6%) 

15  
(13%) 

-6  
(-6%) 

-5  
(-5%) 

-1  
(-1%) 

1  
(1%) 

22  
(23%) 

-1  
(-1%) 

Dry   -6  
(-7%) 

-4  
(-5%) 

-5  
(-6%) 

-6  
(-8%) 

-4  
(-5%) 

-1  
(-2%) 

-4  
(-5%) 

-2  
(-2%) 

 -5  
(-6%) 

0  
(0%) 

-4  
(-6%) 

-4  
(-5%) 

-1  
(-1%) 

0  
(1%) 

18  
(23%) 

5  
(7%) 

Critical   -3  
(-6%) 

-3  
(-6%) 

-1  
(-2%) 

-3  
(-6%) 

-3  
(-5%) 

-3  
(-5%) 

-3  
(-6%) 

-3  
(-5%) 

 -1  
(-3%) 

-1  
(-1%) 

-3  
(-5%) 

-1  
(-2%) 

1  
(1%) 

4  
(8%) 

11  
(22%) 

0  
(-1%) 

Note: Values calculated from CalSim-II X2 outputs. Relative differences are given in parentheses. Negative values indicate lower survival under an alternative than Existing Conditions or NAA/NAA_ELT. Also included are comparisons of the NAA and 
NAA_ELT scenarios to Existing Conditions. 
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Table 11-mult-7. Striped Bass Townet Survey Abundance Index, Based on Equation from Kimmerer et al. (2009) 1 

Water Year 
Type 

Existing 
Conditions NAA 

Alt. 1A, 1B, 
1C 

Alt. 2A, 2B, 
2C Alt. 2D Alt. 3 

Alt. 4  
(H1) 

Alt. 4  
(H2) 

Alt. 4  
(H3) 

Alt. 4  
(H4) NAA_ELT 

Alt. 4A  
(H3_ELT) 

Alt. 4A  
(H4_ELT) Alt. 5 Alt. 5A 

Alt. 6A, 6B, 
6C Alt. 7 Alt. 8 Alt. 9 

All 1.1 1.0 0.9 0.9 1.0 0.9 0.9 1.0 0.9 1.0 1.1 1.0 1.1 0.9 1.0 0.9 1.0 1.1 1.0 
Wet 1.6 1.3 1.3 1.3 1.4 1.3 1.3 1.4 1.3 1.4 1.5 1.5 1.6 1.3 1.5 1.3 1.3 1.4 1.4 
Above Normal 1.3 1.1 1.0 1.0 1.1 1.0 1.0 1.1 1.0 1.1 1.2 1.1 1.3 1.0 1.1 1.0 1.1 1.2 1.1 
Below Normal 1.0 0.9 0.8 0.8 0.9 0.8 0.8 0.9 0.8 0.9 0.9 0.9 1.0 0.8 0.9 0.9 0.9 1.0 0.9 
Dry 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 
Critical 0.6 0.5 0.5 0.5 0.6 0.5 0.5 0.5 0.5 0.5 0.6 0.6 0.6 0.5 0.6 0.5 0.6 0.6 0.5 
Differences from Existing Conditions 
All  0  

(-15%) 
-0.2  
(-20%) 

-0.2  
(-19%) 

-0.1  
(-11%) 

-0.2  
(-20%) 

-0.2  
(-18%) 

-0.1  
(-12%) 

-0.2  
(-18%) 

-0.1  
(-12%) 

0  
(-5%) 

-0.1  
(-10%) 

0.0  
(-3%) 

-0.2  
(-17%) 

-0.1  
(-9%) 

-0.2  
(-16%) 

-0.2  
(-14%) 

-0.1  
(-6%) 

-0.2  
(-14%) 

Wet  0  
(-19%) 

-0.4  
(-22%) 

-0.4  
(-21%) 

-0.2  
(-12%) 

-0.4  
(-22%) 

-0.3  
(-20%) 

-0.2  
(-15%) 

-0.3  
(-21%) 

-0.2  
(-15%) 

0  
(-6%) 

-0.2  
(-11%) 

-0.1  
(-5%) 

-0.3  
(-19%) 

-0.2  
(-9%) 

-0.3  
(-20%) 

-0.3  
(-18%) 

-0.2  
(-13%) 

-0.3  
(-17%) 

Above Normal  0  
(-13%) 

-0.3  
(-23%) 

-0.2  
(-19%) 

-0.1  
(-11%) 

-0.3  
(-23%) 

-0.2  
(-18%) 

-0.1  
(-10%) 

-0.2  
(-18%) 

-0.1  
(-10%) 

0  
(-4%) 

-0.1  
(-10%) 

0.0  
(0%) 

-0.2  
(-17%) 

-0.1  
(-8%) 

-0.2  
(-18%) 

-0.2  
(-15%) 

-0.1  
(-7%) 

-0.2  
(-15%) 

Below Normal  0  
(-15%) 

-0.2  
(-23%) 

-0.2  
(-19%) 

-0.1  
(-11%) 

-0.2  
(-23%) 

-0.2  
(-18%) 

-0.1  
(-8%) 

-0.2  
(-18%) 

-0.1  
(-9%) 

0  
(-6%) 

-0.1  
(-10%) 

0.0  
(3%) 

-0.2  
(-18%) 

-0.1  
(-10%) 

-0.2  
(-15%) 

-0.1  
(-14%) 

0.0  
(0%) 

-0.2  
(-15%) 

Dry  0  
(-10%) 

-0.1  
(-15%) 

-0.1  
(-14%) 

-0.1  
(-10%) 

-0.1  
(-15%) 

-0.1  
(-13%) 

-0.1  
(-11%) 

-0.1  
(-14%) 

-0.1  
(-11%) 

0  
(-6%) 

-0.1  
(-10%) 

0.0  
(-6%) 

-0.1  
(-14%) 

-0.1  
(-9%) 

-0.1  
(-11%) 

-0.1  
(-10%) 

0.0  
(6%) 

0.0  
(-5%) 

Critical  0  
(-7%) 

-0.1  
(-11%) 

-0.1  
(-11%) 

0.0  
(-4%) 

-0.1  
(-11%) 

-0.1  
(-11%) 

-0.1  
(-10%) 

-0.1  
(-11%) 

-0.1  
(-10%) 

0  
(-2%) 

0.0  
(-4%) 

0.0  
(-3%) 

-0.1  
(-10%) 

0.0  
(-4%) 

0.0  
(-6%) 

0.0  
(-1%) 

0.0  
(8%) 

0.0  
(-7%) 

Differences from NAA  
(from NAA_ELT for Alts. 2D, 4A, and 5A) 
All   -0.1  

(-6%) 
0.0  
(-4%) 

-0.1  
(-6%) 

-0.1  
(-6%) 

0.0  
(-3%) 

0.0  
(4%) 

0.0  
(-4%) 

0.0  
(3%) 

 -0.1  
(-5%) 

0.0  
(3%) 

0.0  
(-2%) 

0.0  
(-4%) 

0.0  
(-2%) 

0.0  
(1%) 

0.1  
(11%) 

0.0  
(1%) 

Wet   -0.1  
(-4%) 

0.0  
(-3%) 

-0.1  
(-6%) 

-0.1  
(-4%) 

0.0  
(-2%) 

0.1  
(5%) 

0.0  
(-2%) 

0.1  
(5%) 

 -0.1  
(-5%) 

0.0  
(2%) 

0.0  
(0%) 

-0.1  
(-4%) 

0.0  
(-2%) 

0.0  
(1%) 

0.1  
(7%) 

0.0  
(2%) 

Above Normal   -0.1  
(-11%) 

-0.1  
(-7%) 

-0.1  
(-8%) 

-0.1  
(-11%) 

-0.1  
(-6%) 

0.0  
(4%) 

-0.1  
(-6%) 

0.0  
(4%) 

 -0.1  
(-7%) 

0.0  
(4%) 

0.0  
(-4%) 

-0.1  
(-5%) 

-0.1  
(-5%) 

0.0  
(-2%) 

0.1  
(7%) 

0.0  
(-2%) 

Below Normal   -0.1  
(-9%) 

0.0  
(-5%) 

0.0  
(-5%) 

-0.1  
(-10%) 

0.0  
(-4%) 

0.1  
(8%) 

0.0  
(-4%) 

0.1  
(6%) 

 0.0  
(-4%) 

0.1  
(10%) 

0.0  
(-5%) 

0.0  
(-4%) 

0.0  
(-1%) 

0.0  
(1%) 

0.1  
(17%) 

0.0  
(-1%) 

Dry   0.0  
(-6%) 

0.0  
(-4%) 

0.0  
(-4%) 

0.0  
(-6%) 

0.0  
(-4%) 

0.0  
(-1%) 

0.0  
(-4%) 

0.0  
(-2%) 

 0.0  
(-4%) 

0.0  
(0%) 

0.0  
(-4%) 

0.0  
(-4%) 

0.0  
(-1%) 

0.0  
(0%) 

0.1  
(17%) 

0.0  
(5%) 

Critical   0.0  
(-5%) 

0.0  
(-4%) 

0.0  
(-2%) 

0.0  
(-4%) 

0.0  
(-4%) 

0.0  
(-4%) 

0.0  
(-4%) 

0.0  
(-4%) 

 0.0  
(-2%) 

0.0  
(-1%) 

0.0  
(-4%) 

0.0  
(-2%) 

0.0  
(1%) 

0.0  
(6%) 

0.1  
(16%) 

0.0  
(0%) 

Note: Values calculated from CalSim-II X2 outputs. Relative differences are given in parentheses. Negative values indicate lower abundance index under an alternative than Existing Conditions or NAA/NAA_ELT. Also included are comparisons of the NAA 
and NAA_ELT scenarios to Existing Conditions. 
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Table 11-mult-8. Striped Bass Fall Midwater Trawl Survey Abundance Index, Based on Equation from Kimmerer et al. (2009) 1 

Water Year 
Type 

Existing 
Conditions NAA 

Alt. 1A, 1B, 
1C 

Alt. 2A, 2B, 
2C Alt. 2D Alt. 3 

Alt. 4  
(H1) 

Alt. 4  
(H2) 

Alt. 4  
(H3) 

Alt. 4  
(H4) NAA_ELT 

Alt. 4A  
(H3_ELT) 

Alt. 4A  
(H4_ELT) Alt. 5 Alt. 5A 

Alt. 6A, 6B, 
6C Alt. 7 Alt. 8 Alt. 9 

All 287 263 252 256 269 252 257 268 257 267 278 270 283 258 272 260 264 280 264 
Wet 360 319 309 312 333 310 315 329 314 328 347 335 351 318 339 315 320 332 322 
Above Normal 310 285 266 273 289 267 275 292 275 292 303 291 310 278 294 276 282 297 282 
Below Normal 273 249 236 243 256 235 244 260 243 259 263 257 279 243 257 248 251 273 249 
Dry 238 224 217 219 224 216 219 222 219 222 230 224 230 219 225 223 225 246 231 
Critical 199 191 186 186 195 186 187 187 186 187 197 195 196 187 195 192 198 208 191 
Differences from Existing Conditions 
All  -25  

(-9%) 
-35  
(-12%) 

-32  
(-11%) 

-18  
(-6%) 

-35  
(-12%) 

-30  
(-11%) 

-20  
(-7%) 

-31  
(-11%) 

-20  
(-7%) 

-9  
(-3%) 

-17  
(-6%) 

-4  
(-1%) 

-29  
(-10%) 

-15  
(-5%) 

-27  
(-10%) 

-24  
(-8%) 

-8  
(-3%) 

-23  
(-8%) 

Wet  -41  
(-11%) 

-50  
(-14%) 

-48  
(-13%) 

-27  
(-8%) 

-50  
(-14%) 

-45  
(-13%) 

-31  
(-9%) 

-46  
(-13%) 

-32  
(-9%) 

-13  
(-4%) 

-25  
(-7%) 

-9  
(-3%) 

-42  
(-12%) 

-21 
(-6%) 

-45  
(-12%) 

-40  
(-11%) 

-28  
(-8%) 

-38  
(-11%) 

Above Normal  -24  
(-8%) 

-43  
(-14%) 

-36  
(-12%) 

-20  
(-7%) 

-43  
(-14%) 

-35  
(-11%) 

-18  
(-6%) 

-35  
(-11%) 

-18  
(-6%) 

-7  
(-2%) 

-19  
(-6%) 

1  
(0%) 

-31  
(-10%) 

-15  
(-5%) 

-33  
(-11%) 

-28  
(-9%) 

-13  
(-4%) 

-28  
(-9%) 

Below Normal  -24  
(-9%) 

-38  
(-14%) 

-30  
(-11%) 

-17  
(-6%) 

-38  
(-14%) 

-29  
(-11%) 

-13  
(-5%) 

-30  
(-11%) 

-15  
(-5%) 

-10  
(-4%) 

-17  
(-6%) 

6  
(2%) 

-31  
(-11%) 

-16  
(-6%) 

-25  
(-9%) 

-23  
(-8%) 

0  
(0%) 

-25  
(-9%) 

Dry  -14  
(-6%) 

-21  
(-9%) 

-19  
(-8%) 

-14  
(-6%) 

-22  
(-9%) 

-19  
(-8%) 

-16  
(-7%) 

-19  
(-8%) 

-16  
(-7%) 

-8  
(-3%) 

-14  
(-6%) 

-8  
(-3%) 

-19  
(-8%) 

-13  
(-5%) 

-15  
(-6%) 

-13  
(-6%) 

8  
(3%) 

-7  
(-3%) 

Critical  -8  
(-4%) 

-13  
(-6%) 

-13  
(-6%) 

-4  
(-2%) 

-13  
(-6%) 

-12  
(-6%) 

-12  
(-6%) 

-13  
(-6%) 

-12  
(-6%) 

-2  
(-1%) 

-4  
(-2%) 

-3  
(-2%) 

-12  
(-6%) 

-4  
(-2%) 

-7  
(-3%) 

-1  
(0%) 

9  
(5%) 

-8  
(-4%) 

Differences from NAA  
(from NAA_ELT for Alts. 2D, 4A, and 5A) 
All   -11  

(-4%) 
-7  
(-3%) 

-9  
(-3%) 

-10  
(-4%) 

-6  
(-2%) 

5  
(2%) 

-6  
(-2%) 

4  
(2%) 

 -8  
(-3%) 

5  
(2%) 

-4  
(-2%) 

-4  
(-2%) 

-3  
(-1%) 

1  
(0%) 

17  
(6%) 

2  
(1%) 

Wet   -10  
(-3%) 

-7  
(-2%) 

-14  
(-4%) 

-9  
(-3%) 

-4  
(-1%) 

10  
(3%) 

-5  
(-2%) 

9  
(3%) 

 -11  
(-3%) 

4  
(1%) 

-1  
(0%) 

-1  
(0%) 

-4  
(-1%) 

1  
(0%) 

13  
(4%) 

3  
(1%) 

Above Normal   -19  
(-7%) 

-12  
(-4%) 

-13  
(-4%) 

-19  
(-7%) 

-10  
(-4%) 

7  
(2%) 

-10  
(-4%) 

7  
(2%) 

 -12  
(-4%) 

8  
(2%) 

-7  
(-2%) 

-7 (-2%) -9  
(-3%) 

-3  
(-1%) 

12  
(4%) 

-3  
(-1%) 

Below Normal   -14  
(-6%) 

-7  
(-3%) 

-7  
(-3%) 

-14  
(-6%) 

-6  
(-2%) 

11  
(4%) 

-6  
(-3%) 

9  
(4%) 

 -6  
(-2%) 

16  
(6%) 

-7  
(-3%) 

-7 (-3%) -1  
(-1%) 

1  
(0%) 

24  
(10%) 

-1  
(0%) 

Dry   -7  
(-3%) 

-5  
(-2%) 

-6  
(-3%) 

-8  
(-4%) 

-5  
(-2%) 

-2  
(-1%) 

-5  
(-2%) 

-3  
(-1%) 

 -6  
(-3%) 

0  
(0%) 

-6  
(-3%) 

-6 (-3%) -1  
(0%) 

1  
(0%) 

21  
(10%) 

7  
(3%) 

Critical   -5  
(-3%) 

-5  
(-3%) 

-2  
(-1%) 

-5  
(-3%) 

-5  
(-2%) 

-4  
(-2%) 

-5  
(-3%) 

-4  
(-2%) 

 -2  
(-1%) 

-1  
(-1%) 

-4  
(-2%) 

-4 (-2%) 1  
(1%) 

7  
(4%) 

17  
(9%) 

0  
(0%) 

Note: Values calculated from CalSim-II X2 outputs. Relative differences are given in parentheses. Negative values indicate lower abundance index under an alternative than Existing Conditions or NAA/NAA_ELT. Also included are comparisons of the NAA 
and NAA_ELT scenarios to Existing Conditions. 
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Table 11-mult-9. Striped Bass Bay Midwater Trawl Survey Abundance Index, Based on Equation from Kimmerer et al. (2009) 1 

Water Year 
Type 

Existing 
Conditions NAA 

Alt. 1A, 1B, 
1C 

Alt. 2A, 2B, 
2C Alt. 2D Alt. 3 

Alt. 4  
(H1) 

Alt. 4  
(H2) 

Alt. 4  
(H3) 

Alt. 4  
(H4) NAA_ELT 

Alt. 4A  
(H3_ELT) 

Alt. 4A  
(H4_ELT) Alt. 5 Alt. 5A 

Alt. 6A, 6B, 
6C Alt. 7 Alt. 8 Alt. 9 

All 1,242 976 896 923 1,059 896 935 1,028 933 1,023 1,150 1,072 1,192 950 1,093 954 987 1,124 998 
Wet 2,035 1,507 1,435 1,456 1,713 1,439 1,481 1,615 1,477 1,609 1,866 1,741 1,895 1,516 1,781 1,484 1,532 1,660 1,562 
Above Normal 1,372 1,121 954 1,010 1,166 956 1,029 1,179 1,029 1,180 1,307 1,184 1,375 1,065 1,220 1,040 1,094 1,238 1,101 
Below Normal 1,012 809 703 756 863 700 764 897 759 882 925 866 1,057 758 8,77 799 817 1,010 799 
Dry 713 614 565 579 614 562 580 604 579 601 656 615 659 578 623 608 618 769 657 
Critical 459 415 389 389 434 389 391 394 389 393 446 433 439 393 435 421 452 513 413 
Differences from Existing Conditions 
All  -267  

(-21%) 
-347  
(-28%) 

-320  
(-26%) 

-183  
(-15%) 

-346  
(-28%) 

-307  
(-25%) 

-215  
(-17%) 

-310  
(-25%) 

-219  
(-18%) 

-93  
(-7%) 

-171  
(-14%) 

-51  
(-4%) 

-292  
(-24%) 

-149  
(-12%) 

-288  
(-23%) 

-255  
(-21%) 

-119  
(-10%) 

-245  
(-20%) 

Wet  -528  
(-26%) 

-600  
(-29%) 

-579  
(-28%) 

-322  
(-16%) 

-596  
(-29%) 

-553  
(-27%) 

-420  
(-21%) 

-558  
(-27%) 

-426  
(-21%) 

-169  
(-8%) 

-294  
(-14%) 

-139  
(-7%) 

-519  
(-25%) 

-254  
(-12%) 

-550  
(-27%) 

-503  
(-25%) 

-375  
(-18%) 

-473  
(-23%) 

Above Normal  -251  
(-18%) 

-418  
(-30%) 

-361  
(-26%) 

-206  
(-15%) 

-416  
(-30%) 

-343  
(-25%) 

-193  
(-14%) 

-343  
(-25%) 

-192  
(-14%) 

-65  
(-5%) 

-187  
(-14%) 

4  
(0%) 

-307  
(-22%) 

-152  
(-11%) 

-332  
(-24%) 

-278  
(-20%) 

-134  
(-10%) 

-270  
(-20%) 

Below Normal  -202  
(-20%) 

-309  
(-31%) 

-256  
(-25%) 

-149  
(-15%) 

-311  
(-31%) 

-248  
(-24%) 

-115  
(-11%) 

-253  
(-25%) 

-129  
(-13%) 

-86  
(-9%) 

-146  
(-14%) 

45  
(4%) 

-254  
(-25%) 

-135  
(-13%) 

-213  
(-21%) 

-194  
(-19%) 

-2  
(0%) 

-213  
(-21%) 

Dry  -99  
(-14%) 

-149  
(-21%) 

-134  
(-19%) 

-99  
(-14%) 

-152  
(-21%) 

-133  
(-19%) 

-109  
(-15%) 

-134  
(-19%) 

-112  
(-16%) 

-58  
(-8%) 

-98  
(-14%) 

-55  
(-8%) 

-136  
(-19%) 

-91  
(-13%) 

-106  
(-15%) 

-95  
(-13%) 

56  
(8%) 

-56  
(-8%) 

Critical  -44  
(-10%) 

-70  
(-15%) 

-70  
(-15%) 

-25  
(-6%) 

-70  
(-15%) 

-68  
(-15%) 

-65  
(-14%) 

-70  
(-15%) 

-66  
(-14%) 

-13  
(-3%) 

-26  
(-6%) 

-20  
(-4%) 

-66  
(-14%) 

-24  
(-5%) 

-38  
(-8%) 

-7  
(-1%) 

54  
(12%) 

-46  
(-10%) 

Differences from NAA  
(from NAA_ELT for Alts. 2D, 4A, and 5A) 
All   -80  

(-8%) 
-53  
(-5%) 

-90  
(-8%) 

-80  
(-8%) 

-41  
(-4%) 

52  
(5%) 

-43  
(-4%) 

47  
(5%) 

 -78  
(-7%) 

42  
(4%) 

-26  
(-3%) 

-57  
(-5%) 

-21  
(-2%) 

11  
(1%) 

148  
(15%) 

22  
(2%) 

Wet   -72  
(-5%) 

-51  
(-3%) 

-153  
(-8%) 

-68  
(-5%) 

-26  
(-2%) 

107  
(7%) 

-30  
(-2%) 

102  
(7%) 

 -125  
(-7%) 

30  
(2%) 

9  
(1%) 

-85  
(-5%) 

-23  
(-2%) 

25  
(2%) 

152  
(10%) 

55  
(4%) 

Above Normal   -167  
(-15%) 

-111  
(-10%) 

-140  
(-11%) 

-165  
(-15%) 

-92  
(-8%) 

58  
(5%) 

-92  
(-8%) 

59  
(5%) 

 -122  
(-9%) 

69  
(5%) 

-56  
(-5%) 

-87  
(-7%) 

-81  
(-7%) 

-27  
(-2%) 

116  
(10%) 

-20  
(-2%) 

Below Normal   -106  
(-13%) 

-54  
(-7%) 

-62  
(-7%) 

-109  
(-13%) 

-45  
(-6%) 

88  
(11%) 

-51  
(-6%) 

73  
(9%) 

 -59  
(-6%) 

131  
(14%) 

-52  
(-6%) 

-49  
(-5%) 

-11  
(-1%) 

8  
(1%) 

201  
(25%) 

-11  
(-1%) 

Dry   -50  
(-8%) 

-35  
(-6%) 

-41  
(-6%) 

-53  
(-9%) 

-34  
(-6%) 

-10  
(-2%) 

-35  
(-6%) 

-13  
(-2%) 

 -40  
(-6%) 

3  
(1%) 

-37  
(-6%) 

-33  
(-5%) 

-7  
(-1%) 

4  
(1%) 

155  
(25%) 

43  
(7%) 

Critical   -27  
(-6%) 

-26  
(-6%) 

-12  
(-3%) 

-26  
(-6%) 

-24  
(-6%) 

-22  
(-5%) 

-26  
(-6%) 

-22  
(-5%) 

 -13  
(-3%) 

-7  
(-2%) 

-23  
(-5%) 

-10  
(-2%) 

6  
(1%) 

37  
(9%) 

98  
(24%) 

-2  
(-1%) 

Note: Values calculated from CalSim-II X2 outputs. Relative differences are given in parentheses. Negative values indicate lower abundance index under an alternative than Existing Conditions or NAA/NAA_ELT. Also included are comparisons of the NAA 
and NAA_ELT scenarios to Existing Conditions. 
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Table 11-mult-10. Striped Bass Bay Otter Trawl Survey Abundance Index, Based on Equation from Kimmerer et al. (2009) 1 

Water Year 
Type 

Existing 
Conditions NAA 

Alt. 1A, 1B, 
1C 

Alt. 2A, 2B, 
2C Alt. 2D Alt. 3 

Alt. 4  
(H1) 

Alt. 4  
(H2) 

Alt. 4  
(H3) 

Alt. 4  
(H4) NAA_ELT 

Alt. 4A  
(H3_ELT) 

Alt. 4A  
(H4_ELT) Alt. 5 Alt. 5A 

Alt. 6A, 6B, 
6C Alt. 7 Alt. 8 Alt. 9 

All 2,511 2,194 2,071 2,113 2,282 2,072 2,129 2,257 2,125 2,250 2,396 2,296 2,455 2,147 2,322 2,161 2,207 2,397 2,216 
Wet 3,444 2,888 2,776 2,808 3,083 2,782 2,839 3,015 2,834 3,008 3,264 3,116 3,311 2,882 3,163 2,846 2,904 3,056 2,932 
Above Normal 2,753 2,443 2,213 2,296 2,497 2,217 2,319 2,523 2,319 2,524 2,668 2,518 2,761 2,364 2,560 2,336 2,405 2,592 2,408 
Below Normal 2,298 2,012 1,852 1,934 2,092 1,848 1,947 2,141 1,938 2,119 2,174 2,095 2,364 1,934 2,108 1,997 2,025 2,298 2,000 
Dry 1,875 1,719 1,636 1,659 1,716 1,631 1,661 1,696 1,660 1,692 1,784 1,718 1,784 1,657 1,730 1,708 1,725 1,962 1,792 
Critical 1,446 1,363 1,311 1,313 1,399 1,313 1,316 1,321 1,312 1,320 1,421 1,398 1,409 1,319 1,403 1,375 1,436 1,542 1,359 
Differences from Existing Conditions 
All  -317  

(-13%) 
-439  
(-17%) 

-398  
(-16%) 

-229  
(-9%) 

-439  
(-17%) 

-382  
(-15%) 

-254  
(-10%) 

-385  
(-15%) 

-261  
(-10%) 

-114  
(-5%) 

-214  
(-9%) 

-55  
(-2%) 

-364  
(-14%) 

-188  
(-7%) 

-349  
(-14%) 

-304  
(-12%) 

-113  
(-5%) 

-295  
(-12%) 

Wet  -556  
(-16%) 

-668  
(-19%) 

-636  
(-18%) 

-361  
(-10%) 

-663  
(-19%) 

-605  
(-18%) 

-429  
(-12%) 

-610  
(-18%) 

-436  
(-13%) 

-180  
(-5%) 

-328  
(-10%) 

-134  
(-4%) 

-562  
(-16%) 

-281  
(-8%) 

-598  
(-17%) 

-541  
(-16%) 

-388  
(-11%) 

-512  
(-15%) 

Above Normal  -310  
(-11%) 

-540  
(-20%) 

-458  
(-17%) 

-257  
(-9%) 

-536  
(-19%) 

-435  
(-16%) 

-230  
(-8%) 

-435  
(-16%) 

-229  
(-8%) 

-86  
(-3%) 

-235  
(-9%) 

7  
(0%) 

-390  
(-14%) 

-193 
(-7%) 

-417  
(-15%) 

-349  
(-13%) 

-162  
(-6%) 

-345  
(-13%) 

Below Normal  -285  
(-12%) 

-446  
(-19%) 

-364  
(-16%) 

-206  
(-9%) 

-450  
(-20%) 

-351  
(-15%) 

-157  
(-7%) 

-360  
(-16%) 

-179  
(-8%) 

-123  
(-5%) 

-202  
(-9%) 

66  
(3%) 

-364  
(-16%) 

-190  
(-8%) 

-301  
(-13%) 

-273  
(-12%) 

0  
(0%) 

-297  
(-13%) 

Dry  -157  
(-8%) 

-240  
(-13%) 

-216  
(-12%) 

-159  
(-8%) 

-245  
(-13%) 

-215  
(-11%) 

-179  
(-10%) 

-216  
(-12%) 

-183  
(-10%) 

-92  
(-5%) 

-157  
(-8%) 

-91  
(-5%) 

-219  
(-12%) 

-146  
(-8%) 

-167  
(-9%) 

-151  
(-8%) 

87  
(5%) 

-84  
(-4%) 

Critical  -83  
(-6%) 

-134  
(-9%) 

-133  
(-9%) 

-46  
(-3%) 

-133  
(-9%) 

-130  
(-9%) 

-124  
(-9%) 

-133  
(-9%) 

-126  
(-9%) 

-24  
(-2%) 

-48  
(-3%) 

-37  
(-3%) 

-127  
(-9%) 

-43  
(-3%) 

-70  
(-5%) 

-10  
(-1%) 

97  
(7%) 

-87  
(-6%) 

Differences from NAA  
(from NAA_ELT for Alts. 2D, 4A, and 5A) 
All   -122  

(-6%) 
-81  
(-4%) 

-114  
(-5%) 

-122  
(-6%) 

-65  
(-3%) 

63  
(3%) 

-68  
(-3%) 

56  
(3%) 

 -100  
(-4%) 

59  
(2%) 

-47  
(-2%) 

-74  
(-3%) 

-32  
(-1%) 

13  
(1%) 

204  
(9%) 

22  
(1%) 

Wet   -112  
(-4%) 

-80  
(-3%) 

-181  
(-6%) 

-106  
(-4%) 

-49  
(-2%) 

127  
(4%) 

-54  
(-2%) 

120  
(4%) 

 -148  
(-5%) 

46  
(1%) 

-6  
(0%) 

-101  
(-3%) 

-42  
(-1%) 

16  
(1%) 

168  
(6%) 

44  
(2%) 

Above Normal   -230  
(-9%) 

-148  
(-6%) 

-171  
(-6%) 

-226  
(-9%) 

-124  
(-5%) 

80  
(3%) 

-125  
(-5%) 

81  
(3%) 

 -149  
(-6%) 

93  
(3%) 

-80  
(-3%) 

-108  
(-4%) 

-107  
(-4%) 

-38  
(-2%) 

149  
(6%) 

-35  
(-1%) 

Below Normal   -161  
(-8%) 

-79  
(-4%) 

-83  
(-4%) 

-164  
(-8%) 

-66  
(-3%) 

129  
(6%) 

-74  
(-4%) 

107  
(5%) 

 -79  
(-4%) 

190  
(9%) 

-78  
(-4%) 

-67  
(-3%) 

-16  
(-1%) 

12  
(1%) 

286  
(14%) 

-12  
(-1%) 

Dry   -83  
(-5%) 

-60  
(-3%) 

-67  
(-4%) 

-88  
(-5%) 

-58  
(-3%) 

-23  
(-1%) 

-59  
(-3%) 

-26  
(-2%) 

 -65  
(-4%) 

1  
(0%) 

-62  
(-4%) 

-54  
(-3%) 

-11  
(-1%) 

6  
(0%) 

244  
(14%) 

73  
(4%) 

Critical   -52  
(-4%) 

-51  
(-4%) 

-22  
(-2%) 

-50  
(-4%) 

-47  
(-3%) 

-42  
(-3%) 

-51  
(-4%) 

-43  
(-3%) 

 -23  
(-2%) 

-12  
(-1%) 

-44  
(-3%) 

-19  
(-1%) 

12  
(1%) 

73  
(5%) 

179  
(13%) 

-4  
(0%) 

Note: Values calculated from CalSim-II X2 outputs. Relative differences are given in parentheses. Negative values indicate lower abundance index under an alternative than Existing Conditions or NAA/NAA_ELT. Also included are comparisons of the NAA 
and NAA_ELT scenarios to Existing Conditions. 
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CEQA Conclusion: The analysis of potential water operations-related rearing habitat effects 1 
illustrated that in relation to Existing Conditions (Table 11-mult-6, Table 11-mult-7, Table 11-mult-2 
8, Table 11-mult-9, Table 11-mult-10), there could be significant impacts of the BDCP alternatives 3 
on survival or abundance of striped bass, in contrast to the conclusion presented above in the NEPA 4 
Effects section. Because of differences between the CEQA and NEPA baselines, it is sometimes 5 
possible for CEQA and NEPA significance conclusions to vary between one another under the same 6 
impact discussion. The baseline for the CEQA analysis is Existing Conditions at the time the NOP was 7 
prepared. Both the action alternative and the NEPA baseline (NAA/NAA_ELT) models anticipated 8 
future conditions that would occur in the ELT (for Alternatives 4A, 2D, and 5A) or LLT (all other 9 
alternatives), including the projected effects of climate change (precipitation patterns), sea level rise 10 
and future water demands. Because the action alternative modeling does not partition the effects of 11 
implementation of the alternative from the effects of sea level rise, climate change, and future water 12 
demands, the comparison to Existing Conditions may not offer a clear understanding of the impact 13 
of the alternative on the environment. The comparison to the NAA/NAA_ELT is a better approach 14 
because it isolates the effect of the alternative from those of sea level rise, climate change, and future 15 
water demands. In the case of the X2-related analyses of rearing habitat for striped bass, the effect of 16 
sea level rise in particular confounds the interpretation of the effects of the alternatives. Based on 17 
the discussion presented above for the NEPA Effects, the change in rearing habitat would be less 18 
than significant, particularly given the extensive restoration proposed under most alternatives. 19 

American Shad 20 

NEPA Effects: Mean annual abundance indices estimated from the Kimmerer et al. (2009) X2 21 
relationships were <5% different from NAA/NAA_ELT under all alternatives except for Alternative 22 
8, for which increases of 9-12% were found (Table 11-mult-11, Table 11-mult-12). As noted for 23 
striped bass, these results indicate that the operational effects would not be adverse, because they 24 
would not result in a substantial reduction in the rearing habitat for American shad, particularly 25 
given that most alternatives also include substantial habitat restoration. Therefore the effects of a 26 
change in rearing habitat related to water operations for American shad would not be adverse under 27 
any alternative. 28 
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Table 11-mult-11. American Shad Fall Midwater Trawl Survey Abundance Index, Based on Equation from Kimmerer et al. (2009) 1 

Water Year 
Type 

Existing 
Conditions NAA 

Alt. 1A, 1B, 
1C 

Alt. 2A, 2B, 
2C Alt. 2D Alt. 3 

Alt. 4  
(H1) 

Alt. 4  
(H2) 

Alt. 4  
(H3) 

Alt. 4  
(H4) NAA_ELT 

Alt. 4A  
(H3_ELT) 

Alt. 4A  
(H4_ELT) Alt. 5 Alt. 5A 

Alt. 6A, 6B, 
6C Alt. 7 Alt. 8 Alt. 9 

All 2,554 2,313 2,263 2,280 2,394 2,269 2,300 2,393 2,291 2,380 2,472 2,404 2,511 2,308 2,424 2,359 2,379 2,516 2,366 
Wet 3,291 2,951 2,943 2,954 3,102 2,947 2,980 3,093 2,971 3,086 3,203 3,120 3,242 3,002 3,160 2,976 3,001 3,077 3,035 
Above Normal 2,941 2,651 2,556 2,596 2,755 2,564 2,633 2,771 2,615 2,754 2,855 2,771 2,910 2,653 2,805 2,642 2,674 2,810 2,691 
Below Normal 2,410 2,148 2,059 2,077 2,205 2,059 2,103 2,259 2,083 2,230 2,296 2,211 2,414 2,094 2,222 2,183 2,201 2,402 2,183 
Dry 1,992 1,839 1,772 1,788 1,845 1,786 1,795 1,838 1,796 1,830 1,911 1,850 1,904 1,796 1,854 1,924 1,932 2,140 1,905 
Critical 1,585 1,499 1,469 1,480 1,547 1,474 1,483 1,489 1,480 1,479 1,550 1,543 1,552 1,478 1,537 1,599 1,616 1,707 1,498 
Differences from Existing Conditions 
All  -241  

(-9%) 
-292  
(-11%) 

-274  
(-11%) 

-160  
(-6%) 

-286  
(-11%) 

-254  
(-10%) 

-161  
(-6%) 

-263  
(-10%) 

-174  
(-7%) 

-83  
(-3%) 

-150  
(-6%) 

-43  
(-2%) 

-246  
(-10%) 

-131  
(-5%) 

-195  
(-8%) 

-175  
(-7%) 

-38  
(-1%) 

-189  
(-7%) 

Wet  -340  
(-10%) 

-347  
(-11%) 

-337  
(-10%) 

-189  
(-6%) 

-344  
(-10%) 

-311  
(-9%) 

-197  
(-6%) 

-320  
(-10%) 

-204  
(-6%) 

-88  
(-3%) 

-171  
(-5%) 

-48  
(-1%) 

-289  
(-9%) 

-131  
(-4%) 

-315  
(-10%) 

-290  
(-9%) 

-213  
(-6%) 

-256  
(-8%) 

Above Normal  -289  
(-10%) 

-384  
(-13%) 

-345  
(-12%) 

-186  
(-6%) 

-377  
(-13%) 

-308  
(-10%) 

-170  
(-6%) 

-326  
(-11%) 

-187  
(-6%) 

-86  
(-3%) 

-170  
(-6%) 

-31  
(-1%) 

-287  
(-10%) 

-136  
(-5%) 

-298  
(-10%) 

-267  
(-9%) 

-131  
(-4%) 

-250  
(-8%) 

Below Normal  -262  
(-11%) 

-351  
(-15%) 

-333  
(-14%) 

-205  
(-8%) 

-351  
(-15%) 

-307  
(-13%) 

-151  
(-6%) 

-327  
(-14%) 

-180  
(-7%) 

-114  
(-5%) 

-199  
(-8%) 

4  
(0%) 

-316  
(-13%) 

-188  
(-8%) 

-226  
(-9%) 

-209  
(-9%) 

-8  
(0%) 

-227  
(-9%) 

Dry  -153  
(-8%) 

-220  
(-11%) 

-205  
(-10%) 

-147  
(-7%) 

-206  
(-10%) 

-198  
(-10%) 

-154  
(-8%) 

-196  
(-10%) 

-162  
(-8%) 

-82  
(-4%) 

-142  
(-7%) 

-88  
(-4%) 

-196  
(-10%) 

-138  
(-7%) 

-69  
(-3%) 

-60  
(-3%) 

147  
(7%) 

-88  
(-4%) 

Critical  -87  
(-5%) 

-116  
(-7%) 

-105  
(-7%) 

-38  
(-2%) 

-111  
(-7%) 

-103  
(-6%) 

-97  
(-6%) 

-106  
(-7%) 

-107  
(-7%) 

-35  
(-2%) 

-42  
(-3%) 

-33  
(-2%) 

-107  
(-7%) 

-48  
(-3%) 

14  
(1%) 

31  
(2%) 

121  
(8%) 

-88  
(-6%) 

Differences from NAA  
(from NAA_ELT for Alts. 2D, 4A, and 5A) 
All   -50  

(-2%) 
-33  
(-1%) 

-77  
(-3%) 

-45  
(-2%) 

-13  
(-1%) 

80  
(3%) 

-22  
(-1%) 

67  
(3%) 

 -67  
(-3%) 

39  
(2%) 

-5  
(0%) 

-48  
(-2%) 

46  
(2%) 

66  
(3%) 

203  
(9%) 

53  
(2%) 

Wet   -7  
(0%) 

3  
(0%) 

-101  
(-3%) 

-4  
(0%) 

29  
(1%) 

142  
(5%) 

20  
(1%) 

136  
(5%) 

 -83  
(-3%) 

39  
(1%) 

51  
(2%) 

-43  
(-1%) 

25  
(1%) 

50  
(2%) 

126  
(4%) 

84  
(3%) 

Above Normal   -95  
(-4%) 

-55  
(-2%) 

-100  
(-4%) 

-87  
(-3%) 

-18  
(-1%) 

120  
(5%) 

-36  
(-1%) 

102  
(4%) 

 -84  
(-3%) 

55  
(2%) 

2  
(0%) 

-50  
(-2%) 

-9  
(0%) 

22  
(1%) 

158  
(6%) 

40  
(1%) 

Below Normal   -88  
(-4%) 

-71  
(-3%) 

-91  
(-4%) 

-89  
(-4%) 

-45  
(-2%) 

111  
(5%) 

-65  
(-3%) 

82  
(4%) 

 -85  
(-4%) 

118  
(5%) 

-54  
(-3%) 

-74  
(-3%) 

36  
(2%) 

53  
(2%) 

254  
(12%) 

35  
(2%) 

Dry   -67  
(-4%) 

-52  
(-3%) 

-66  
(-3%) 

-53  
(-3%) 

-45  
(-2%) 

-1  
(0%) 

-43  
(-2%) 

-9  
(0%) 

 -60  
(-3%) 

-7  
(0%) 

-44  
(-2%) 

-57  
(-3%) 

84  
(5%) 

93  
(5%) 

300  
(16%) 

65  
(4%) 

Critical   -30  
(-2%) 

-19  
(-1%) 

-3  
(0%) 

-24  
(-2%) 

-16  
(-1%) 

-10  
(-1%) 

-19  
(-1%) 

-20  
(-1%) 

 -6  
(0%) 

2  
(0%) 

-21  
(-1%) 

-13  
(-1%) 

100  
(7%) 

117  
(8%) 

208  
(14%) 

-1  
(0%) 

Note: Values calculated from CalSim-II X2 outputs. Relative differences are given in parentheses. Negative values indicate lower abundance index under an alternative than Existing Conditions or NAA/NAA_ELT. Also included are comparisons of the NAA 
and NAA_ELT scenarios to Existing Conditions. 
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Table 11-mult-12. American Shad Bay Midwater Trawl Survey Abundance Index, Based on Equation from Kimmerer et al. (2009) 1 

Water Year 
Type 

Existing 
Conditions NAA 

Alt. 1A, 1B, 
1C 

Alt. 2A, 2B, 
2C Alt. 2D Alt. 3 

Alt. 4  
(H1) 

Alt. 4  
(H2) 

Alt. 4  
(H3) 

Alt. 4  
(H4) NAA_ELT 

Alt. 4A  
(H3_ELT) 

Alt. 4A  
(H4_ELT) Alt. 5 Alt. 5A 

Alt. 6A, 6B, 
6C Alt. 7 Alt. 8 Alt. 9 

All 6,271 5,459 5,310 5,362 5,741 5,326 5,427 5,734 5,399 5,694 5,998 5,774 6,130 5,458 5,842 5,599 5,664 6,101 5,636 
Wet 8,765 7,540 7,535 7,566 8,096 7,545 7,655 8,039 7,624 8,014 8,449 8,160 8,579 7,733 8,301 7,640 7,726 7,991 7,847 
Above Normal 7,483 6,489 6,180 6,311 6,844 6,202 6,432 6,902 6,374 6,847 7,190 6,899 7,385 6,504 7,016 6,463 6,568 7,027 6,629 
Below Normal 5,684 4,850 4,576 4,631 5,033 4,573 4,708 5,208 4,649 5,119 5,326 5,052 5,710 4,685 5,084 4,960 5,014 5,652 4,959 
Dry 4,375 3,916 3,717 3,763 3,930 3,757 3,783 3,914 3,789 3,891 4,129 3,946 4,110 3,789 3,960 4,160 4,187 4,818 4,104 
Critical 3,185 2,944 2,862 2,892 3,075 2,877 2,899 2,916 2,891 2,889 3,085 3,066 3,090 2,887 3,049 3,219 3,266 3,526 2,941 
Differences from Existing Conditions 
All  -812  

(-13%) 
-961  
(-15%) 

-908  
(-14%) 

-530  
(-8%) 

-944  
(-15%) 

-844  
(-13%) 

-537  
(-9%) 

-872  
(-14%) 

-577  
(-9%) 

-273  
(-4%) 

-497  
(-8%) 

-141  
(-2%) 

-813  
(-13%) 

-428 
(-7%) 

-672  
(-11%) 

-607  
(-10%) 

-170  
(-3%) 

-635  
(-10%) 

Wet  -1224  
(-14%) 

-1230  
(-14%) 

-1199  
(-14%) 

-669  
(-8%) 

-1219  
(-14%) 

-1109  
(-13%) 

-726  
(-8%) 

-1141  
(-13%) 

-751  
(-9%) 

-316  
(-4%) 

-605  
(-7%) 

-186  
(-2%) 

-1032  
(-12%) 

-463 
(-5%) 

-1124  
(-13%) 

-1039  
(-12%) 

-774  
(-9%) 

-917  
(-10%) 

Above Normal  -994  
(-13%) 

-1303  
(-17%) 

-1171  
(-16%) 

-638  
(-9%) 

-1280  
(-17%) 

-1050  
(-14%) 

-580  
(-8%) 

-1108  
(-15%) 

-635  
(-8%) 

-293  
(-4%) 

-583  
(-8%) 

-97  
(-1%) 

-979  
(-13%) 

-466 
(-6%) 

-1019  
(-14%) 

-914  
(-12%) 

-456  
(-6%) 

-853  
(-11%) 

Below Normal  -833  
(-15%) 

-1108  
(-19%) 

-1053  
(-19%) 

-651  
(-11%) 

-1111  
(-20%) 

-975  
(-17%) 

-475  
(-8%) 

-1035  
(-18%) 

-565  
(-10%) 

-358  
(-6%) 

-632  
(-11%) 

27  
(0%) 

-999  
(-18%) 

-599  
(-11%) 

-724  
(-13%) 

-670  
(-12%) 

-31  
(-1%) 

-725  
(-13%) 

Dry  -459  
(-10%) 

-658  
(-15%) 

-612  
(-14%) 

-445  
(-10%) 

-618  
(-14%) 

-592  
(-14%) 

-461  
(-11%) 

-586  
(-13%) 

-484  
(-11%) 

-246  
(-6%) 

-429  
(-10%) 

-265  
(-6%) 

-586  
(-13%) 

-415 
(-9%) 

-215  
(-5%) 

-188  
(-4%) 

443  
(10%) 

-271  
(-6%) 

Critical  -241  
(-8%) 

-323  
(-10%) 

-293  
(-9%) 

-110  
(-3%) 

-309  
(-10%) 

-286  
(-9%) 

-270  
(-8%) 

-294  
(-9%) 

-296  
(-9%) 

-100  
(-3%) 

-119  
(-4%) 

-95  
(-3%) 

-298  
(-9%) 

-136 
(-4%) 

34  
(1%) 

81  
(3%) 

340  
(11%) 

-244  
(-8%) 

Differences from NAA  
(from NAA_ELT for Alts. 2D, 4A, and 5A) 
All   -150  

(-3%) 
-97  
(-2%) 

-258  
(-4%) 

-133  
(-2%) 

-32  
(-1%) 

275  
(5%) 

-60  
(-1%) 

235  
(4%) 

 -224  
(-4%) 

132  
(2%) 

-1  
(0%) 

-156 
(-3%) 

140  
(3%) 

205  
(4%) 

642  
(12%) 

177  
(3%) 

Wet   -6  
(0%) 

26  
(0%) 

-353  
(-4%) 

5  
(0%) 

115  
(2%) 

498  
(7%) 

84  
(1%) 

474  
(6%) 

 -289  
(-3%) 

130  
(2%) 

192  
(3%) 

-147 
(-2%) 

100  
(1%) 

186  
(2%) 

450  
(6%) 

307  
(4%) 

Above Normal   -309  
(-5%) 

-177  
(-3%) 

-346  
(-5%) 

-286  
(-4%) 

-56  
(-1%) 

414  
(6%) 

-114  
(-2%) 

358  
(6%) 

 -290  
(-4%) 

196  
(3%) 

15  
(0%) 

-174 
(-2%) 

-25  
(0%) 

79  
(1%) 

538  
(8%) 

141  
(2%) 

Below Normal   -274  
(-6%) 

-220  
(-5%) 

-293  
(-5%) 

-278  
(-6%) 

-142  
(-3%) 

358  
(7%) 

-201  
(-4%) 

269  
(6%) 

 -274  
(-5%) 

385  
(7%) 

-165  
(-3%) 

-241 
(-5%) 

109  
(2%) 

164  
(3%) 

802  
(17%) 

109  
(2%) 

Dry   -199  
(-5%) 

-153  
(-4%) 

-199  
(-5%) 

-159  
(-4%) 

-133  
(-3%) 

-3  
(0%) 

-128  
(-3%) 

-25  
(-1%) 

 -183  
(-4%) 

-19  
(0%) 

-128  
(-3%) 

-169 
(-4%) 

243  
(6%) 

271  
(7%) 

902  
(23%) 

188  
(5%) 

Critical   -82  
(-3%) 

-52  
(-2%) 

-9  
(0%) 

-68  
(-2%) 

-45  
(-2%) 

-29  
(-1%) 

-53  
(-2%) 

-55  
(-2%) 

 -18  
(-1%) 

6  
(0%) 

-57  
(-2%) 

-36 
(-1%) 

275  
(9%) 

322  
(11%) 

581  
(20%) 

-3  
(0%) 

Note: Values calculated from CalSim-II X2 outputs. Relative differences are given in parentheses. Negative values indicate lower abundance index under an alternative than Existing Conditions or NAA/NAA_ELT. Also included are comparisons of the NAA 
and NAA_ELT scenarios to Existing Conditions. 
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CEQA Conclusion: Similar to striped bass, the analysis of potential water operations-related rearing 1 
habitat effects illustrated that in relation to Existing Conditions, there could be significant impacts of 2 
the BDCP alternatives on survival or abundance of American shad (Table 11-mult-11, Table 11-3 
mult-12), in contrast to the conclusion presented above in the NEPA Effects sections. As noted for 4 
striped bass, because of differences between the CEQA and NEPA baselines, it is sometimes possible 5 
for CEQA and NEPA significance conclusions to vary between one another under the same impact 6 
discussion. The comparison to the NAA/NAA_ELT is a better approach than comparison to Existing 7 
Conditions because it isolates the effect of the alternative from those of sea level rise, climate 8 
change, and future water demands. In the case of the X2-related analyses of rearing habitat for 9 
American shad, the effect of sea level rise in particular confounds the interpretation of the effects of 10 
the alternatives. Based on the discussion presented above for the NEPA Effects, the change in 11 
rearing habitat would be less than significant, particularly given the extensive restoration proposed 12 
under most alternatives. 13 

Bay Shrimp 14 

NEPA Effects: Application of the relationship from Kimmerer et al. (2009) showed that estimated 15 
mean annual bay otter trawl abundance index was <5% different than NAA/NAA_ELT under nearly 16 
all alternatives (Table 11-mult-13). The exceptions were Alternative 4 scenarios H2 and H4 for 17 
which there was around a 5-6% increase because of increased spring outflow; Alternative 8, for 18 
which there was a 13% increase because of appreciably increased spring outflow; and Alternative 19 
2D, for which there was a 6% decrease because of slightly decreased spring outflow. Based on these 20 
results, the effects of a change in rearing habitat related to water operations for bay shrimp would 21 
not be adverse under any alternative. 22 
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Table 11-mult-13. Bay Shrimp Bay Otter Trawl Survey Abundance Index, Based on Equation from Kimmerer et al. (2009) 1 

Water Year 
Type 

Existing 
Conditions NAA 

Alt. 1A, 1B, 
1C 

Alt. 2A, 2B, 
2C Alt. 2D Alt. 3 

Alt. 4  
(H1) 

Alt. 4  
(H2) 

Alt. 4  
(H3) 

Alt. 4  
(H4) NAA_ELT 

Alt. 4A  
(H3_ELT) 

Alt. 4A  
(H4_ELT) Alt. 5 Alt. 5A 

Alt. 6A, 6B, 
6C Alt. 7 Alt. 8 Alt. 9 

All 290 247 235 239 259 236 242 261 241 260 275 261 284 245 266 249 252 278 254 
Wet 415 349 344 347 376 345 351 376 350 375 398 380 407 357 389 351 356 373 362 
Above Normal 346 295 272 281 308 273 286 315 284 314 332 312 344 293 321 287 293 319 297 
Below Normal 255 213 194 200 219 194 202 233 200 229 236 220 261 202 223 213 216 254 215 
Dry 200 175 162 165 172 163 166 173 166 172 185 173 183 167 176 179 181 217 184 
Critical 138 126 121 121 131 121 122 123 121 122 133 131 132 122 131 133 135 151 127 
Differences from Existing Conditions 
All  -43  

(-15%) 
-54  
(-19%) 

-51  
(-17%) 

-31  
(-11%) 

-54  
(-19%) 

-48  
(-16%) 

-28  
(-10%) 

-49  
(-17%) 

-30  
(-10%) 

-14  
(-5%) 

-29  
(-10%) 

-6  
(-2%) 

-45  
(-15%) 

-23  
(-8%) 

-41  
(-14%) 

-38  
(-13%) 

-12  
(-4%) 

-36  
(-12%) 

Wet  -65  
(-16%) 

-70  
(-17%) 

-68  
(-16%) 

-39  
(-9%) 

-70  
(-17%) 

-63  
(-15%) 

-38  
(-9%) 

-65  
(-16%) 

-39  
(-10%) 

-16  
(-4%) 

-35  
(-8%) 

-7  
(-2%) 

-57  
(-14%) 

-26 
(-6%) 

-63  
(-15%) 

-59  
(-14%) 

-42  
(-10%) 

-53  
(-13%) 

Above Normal  -51  
(-15%) 

-73  
(-21%) 

-65  
(-19%) 

-38  
(-11%) 

-72  
(-21%) 

-60  
(-17%) 

-31  
(-9%) 

-62  
(-18%) 

-32  
(-9%) 

-13  
(-4%) 

-34  
(-10%) 

-2  
(-1%) 

-53  
(-15%) 

-25  
(-7%) 

-59  
(-17%) 

-53  
(-15%) 

-27  
(-8%) 

-49  
(-14%) 

Below Normal  -42  
(-17%) 

-61  
(-24%) 

-55  
(-22%) 

-36  
(-14%) 

-61  
(-24%) 

-53  
(-21%) 

-22  
(-9%) 

-55  
(-22%) 

-26  
(-10%) 

-19  
(-7%) 

-35  
(-14%) 

6  
(2%) 

-53  
(-21%) 

-32  
(-13%) 

-42  
(-17%) 

-39  
(-15%) 

-1  
(-1%) 

-40  
(-16%) 

Dry  -25  
(-13%) 

-37  
(-19%) 

-35  
(-18%) 

-28  
(-14%) 

-36  
(-18%) 

-34  
(-17%) 

-27  
(-13%) 

-34  
(-17%) 

-27  
(-14%) 

-14  
(-7%) 

-27  
(-13%) 

-17  
(-8%) 

-33  
(-16%) 

-24  
(-12%) 

-20  
(-10%) 

-19  
(-10%) 

18  
(9%) 

-15  
(-8%) 

Critical  -12  
(-9%) 

-17  
(-12%) 

-16  
(-12%) 

-7  
(-5%) 

-17  
(-12%) 

-16  
(-12%) 

-15  
(-11%) 

-16  
(-12%) 

-16  
(-11%) 

-5  
(-4%) 

-7  
(-5%) 

-6  
(-4%) 

-16  
(-11%) 

-7  
(-5%) 

-5  
(-4%) 

-2  
(-2%) 

13  
(9%) 

-11  
(-8%) 

Differences from NAA  
(from NAA_ELT for Alts. 2D, 4A, and 5A) 
All   -12  

(-5%) 
-8  
(-3%) 

-17  
(-6%) 

-11  
(-4%) 

-5  
(-2%) 

14  
(6%) 

-6  
(-3%) 

13  
(5%) 

 -15  
(-5%) 

8  
(3%) 

-2  
(-1%) 

-9  
(-3%) 

2  
(1%) 

5  
(2%) 

31  
(13%) 

7  
(3%) 

Wet   -5  
(-1%) 

-2  
(-1%) 

-23  
(-6%) 

-4  
(-1%) 

2  
(1%) 

27  
(8%) 

1  
(0%) 

26  
(7%) 

 -19  
(-5%) 

9  
(2%) 

8  
(2%) 

-9  
(-2%) 

2  
(1%) 

7  
(2%) 

24  
(7%) 

13  
(4%) 

Above Normal   -23  
(-8%) 

-14  
(-5%) 

-24  
(-7%) 

-22  
(-7%) 

-9  
(-3%) 

20  
(7%) 

-11  
(-4%) 

19  
(6%) 

 -21  
(-6%) 

11  
(3%) 

-2  
(-1%) 

-12 
(-3%) 

-8  
(-3%) 

-2  
(-1%) 

24  
(8%) 

2  
(1%) 

Below Normal   -18  
(-9%) 

-13  
(-6%) 

-17  
(-7%) 

-19  
(-9%) 

-10  
(-5%) 

21  
(10%) 

-13  
(-6%) 

16  
(8%) 

 -16  
(-7%) 

25  
(11%) 

-11  
(-5%) 

-13  
(-6%) 

0  
(0%) 

3  
(2%) 

41  
(19%) 

3  
(1%) 

Dry   -12  
(-7%) 

-10  
(-6%) 

-13  
(-7%) 

-11  
(-6%) 

-9  
(-5%) 

-2  
(-1%) 

-9  
(-5%) 

-2  
(-1%) 

 -12  
(-7%) 

-2  
(-1%) 

-8  
(-4%) 

-9  
(-5%) 

5  
(3%) 

6  
(3%) 

43  
(24%) 

10  
(6%) 

Critical   -5  
(-4%) 

-4  
(-4%) 

-2  
(-2%) 

-5  
(-4%) 

-4  
(-3%) 

-3  
(-3%) 

-4  
(-4%) 

-4  
(-3%) 

 -2  
(-2%) 

-1  
(-1%) 

-4  
(-3%) 

-2  
(-2%) 

7  
(5%) 

10  
(8%) 

25  
(20%) 

1  
(0%) 

Note: Values calculated from CalSim-II X2 outputs. Relative differences are given in parentheses. Negative values indicate lower abundance index under an alternative than Existing Conditions or NAA/NAA_ELT. Also included are comparisons of the NAA 
and NAA_ELT scenarios to Existing Conditions. 

 2 
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CEQA Conclusion: Similar to striped bass and American shad, the analysis of potential water 1 
operations-related rearing habitat effects illustrated that in relation to Existing Conditions, there 2 
could be significant impacts of the BDCP alternatives on abundance of bay shrimp (Table 11-mult-3 
13), in contrast to the conclusion presented above in the NEPA Effects sections. As noted for striped 4 
bass and American shad, because of differences between the CEQA and NEPA baselines, it is 5 
sometimes possible for CEQA and NEPA significance conclusions to vary between one another under 6 
the same impact discussion. The comparison to the NAA/NAA_ELT is a better approach than 7 
comparison to Existing Conditions because it isolates the effect of the alternative from those of sea 8 
level rise, climate change, and future water demands. In the case of the X2-related analyses of 9 
rearing habitat for bay shrimp, the effect of sea level rise in particular confounds the interpretation 10 
of the effects of the alternatives. Based on the discussion presented above for the NEPA Effects, the 11 
change in rearing habitat would be less than significant, particularly given the extensive restoration 12 
proposed under most alternatives. 13 

11.3.5.3 Updated Discussion for Contaminant-related Effects of 14 

Restoration Measures for Salmonids, Splittail, Sturgeon, and 15 

Lamprey  16 

The effects of contaminants related to restoration on Chinook salmon, steelhead, splittail, green and 17 
white sturgeon, and Pacific and River lamprey, remain the same as presented in the DEIR/EIS, 18 
including the NEPA and CEQA determinations that for all alternatives, the impacts of construction 19 
would be less than significant with mitigation/not adverse; however additional analyses have been 20 
conducted and included below.  The following discussion replaces the impact discussion and 21 
evaluation presented in impacts AQUA-44, AQUA-62, AQUA-80, AQUA-98, AQUA-116, AQUA-134, 22 
AQUA-152, AQUA-170, AQUA-188, and AQUA-206 for Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 5, 6A, 6B, 23 
6C, 7, 8 and 9. (Alternatives 4A, 2D, and 5A contains a separate discussion of construction and 24 
underwater noise impacts in Sections 4.3.7, 4.4.7, and 4.5.7.) The effects of contaminants associated 25 
with restoration on delta smelt and longfin smelt did not include NEPA conclusions in the Public 26 
Draft EIR/EIS and are therefore presented in Section 11.3.6 below.   27 

Impact AQUA-44: Effects of Contaminants Associated with Restoration Measures on Chinook 28 
Salmon (Winter-Run ESU) 29 

Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 4, 5, 6A, 6B, 6C, 7, 8, and 9 (not adverse/less than significant)  30 

The basis of the analysis of effects presented for delta smelt (Impact AQUA-8) is applicable to 31 
Chinook salmon, including the background on contaminant biogeochemistry and mechanisms for 32 
restoration actions to affect contaminant bioavailability. Effects and exposures to most 33 
contaminants are also similar, but vary for mercury based on differences in trophic level and habitat 34 
through the lifecycle of Chinook salmon compared to delta smelt. Although Chinook salmon is very 35 
different than Delta smelt in terms of trophic level, because they both feed on planktonic food 36 
sources that do not accumulate selenium, effects from selenium due to restoration are expected to 37 
be similar. 38 

Differences in mercury effects in Chinook salmon relative to Delta smelt are discussed below, with a 39 
focus on specific research information on the Chinook salmon species. 40 

Henery et al (2010) reports research on methylmercury in Chinook salmon in the Yolo Bypass. As 41 
discussed earlier (see Impact AQUA-8), Yolo Bypass is recognized as a primary area of elevated 42 

Bay Delta Conservation Plan 
RDEIR/SDEIS 11-133 2015 

ICF 00139.14 
 



 
 

Fish and Aquatic Resources 
 

mercury levels in the delta system, with Cache Creek and Putah Creek contributing the majority of 1 
mercury. Juvenile Chinook salmon could inhabit Yolo Bypass floodplains over a 1 to 12 week rearing 2 
phase. Henery et al (2010) found varying annual patterns in methylmercury uptake in Chinook 3 
salmon over the four years studied, and linked increased inputs from Cache Creek relative to the 4 
Sacramento River as the factor determining higher methylmercury accumulations; increased 5 
contributions from Cache Creek result in increased mercury. BDCP actions will not affect flows from 6 
Cache Creek, but will increase flooding from the Sacramento River. Data generated from CM12, 7 
which will require pre- and post-restoration monitoring for methylmercury, and the current water 8 
quality model being developed by the DWR Mercury Assessment Group will provide additional 9 
information on the effects of restoration actions on mercury in Yolo Bypass.  10 

Henery et al (2010) also reported higher methylmercury accumulation rates for fish reared in the 11 
Yolo Bypass compared to those reared in the Sacramento River, and higher methylmercury 12 
concentrations per weight at out-migration from the Yolo Bypass. However, they also note that the 13 
overall implications of methylmercury accumulation for Chinook salmon must be considered in the 14 
context of life stage. The young fall-run Chinook salmon may spend 1 to 12 weeks of their 3 to 6-year 15 
lives rearing in the Yolo Bypass, and will grow approximately three orders of magnitude over their 16 
lives. Thus resultant methylmercury tissue concentrations in later life stages will be considerably 17 
lower than for the juvenile fish. In total, fish reared in the Yolo Bypass floodplains compared to the 18 
Sacramento River showed indications for improved growth rates and survival for juveniles, and 19 
increased methylmercury accumulation, with rates dependent on the amount of inflows from Cache 20 
Creek. Data generated from CM12, which will require pre- and post-restoration monitoring for 21 
methylmercury, and the current water quality model being developed by the DWR Mercury 22 
Assessment Group will provide additional information on the effects of restoration actions on 23 
mercury in Yolo Bypass. Additionally, CM12 includes the evaluation of site-specific restoration 24 
conditions and include design elements that minimize any conditions that could be conducive to 25 
increases of bioavailable mercury (methylmercury) in restored areas. Alternative 1A will 26 
substantially increase access to floodplain for Chinook salmon, providing improved rearing 27 
conditions, with some increased risk of methylmercury exposure. However, the implementation of 28 
CM12 will ensure this effect is not adverse.  29 

NEPA Effects: Overall, the effects of contaminants associated with restoration measures would not 30 
be adverse for Chinook salmon with respect to mercury, selenium, copper, ammonia and pesticides. 31 

CEQA Conclusion: As described above, implementation of CM12 Methylmercury Management would 32 
help to minimize the increased mobilization of methylmercury at restoration areas. Thus, the 33 
potential impact of contaminants associated with restoration measures is considered less than 34 
significant. 35 

Impact AQUA-62: Effects of Contaminants Associated with Restoration Measures on Chinook 36 
Salmon (Spring-Run ESU) 37 

Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 4, 5, 6A, 6B, 6C, 7, 8, and 9 (not adverse/less than significant) 38 

The analysis of effects presented for Chinook salmon (winter-run) in Impact AQUA-44a is applicable 39 
to Chinook salmon (spring-run) due to their similar potential for exposure based on their life 40 
histories. The specific research information presented in Henery et al (2010) on the Chinook salmon 41 
species is also applicable to the spring-run.  42 

Bay Delta Conservation Plan 
RDEIR/SDEIS 11-134 2015 

ICF 00139.14 
 



 
 

Fish and Aquatic Resources 
 

NEPA Effects: Overall, the effects of contaminants associated with restoration measures would not 1 
be adverse for Chinook salmon with respect to mercury, selenium, copper, ammonia and pesticides. 2 

CEQA Conclusion: As described above, implementation of CM12 Methylmercury Management would 3 
help to minimize the increased mobilization of methylmercury at restoration areas. Thus, the 4 
potential impact of contaminants associated with restoration measures is considered less than 5 
significant. 6 

Impact AQUA-80: Effects of Contaminants Associated with Restoration Measures on Chinook 7 
Salmon (Fall-/Late Fall–Run ESU) 8 

Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 4, 5, 6A, 6B, 6C, 7, 8, and 9 (not adverse/less than significant) 9 

The analysis of effects presented for Chinook salmon (winter-run) in Impact AQUA-44a is applicable 10 
to Chinook salmon (fall-/late fall-run) due to their similar potential for exposure based on their life 11 
histories. The specific research information presented in Henery et al (2010) on the Chinook salmon 12 
species is also applicable to the fall/late fall-run. 13 

NEPA Effects: Overall, the effects of contaminants associated with restoration measures would not 14 
be adverse for Chinook salmon with respect to mercury, selenium, copper, ammonia and pesticides. 15 

CEQA Conclusion: As described above, implementation of CM12 Methylmercury Management would 16 
help to minimize the increased mobilization of methylmercury at restoration areas. Thus, the 17 
potential impact of contaminants associated with restoration measures is considered less than 18 
significant. 19 

Impact AQUA-98: Effects of Contaminants Associated with Restoration Measures on Steelhead 20 

Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 4, 5, 6A, 6B, 6C, 7, 8, and 9 (not adverse/less than significant) 21 

The effects of contaminants on steelhead are expected to be similar to those of delta smelt and 22 
Chinook salmon. The potential for bioaccumulation is low given their diet (i.e., relatively low trophic 23 
position) and, in particular, the short duration that steelhead spend in the Delta over the course of 24 
their life cycle.   25 

NEPA Effects: The analysis presented for delta smelt of potential for increased contaminant 26 
bioavailability associated with restoration actions, and the more specific details relative to steelhead 27 
habitat and life stages, indicates a low risk of contaminant impacts on steelhead, because while 28 
steelhead may be slightly higher on the foodchain and therefore have a greater potential for 29 
bioaccumulation, they spend a very short period of time in the Delta. The uncertainty associated 30 
with these analyses, and the potential for mobilization of mercury and selenium specifically, will be 31 
addressed by implementation of AMM27 (selenium) and CM12 (methylmercury management), 32 
which will allow project-specific evaluations. Similar to delta smelt and Chinook salmon, no adverse 33 
effects are anticipated to steelhead from contaminants due to restoration actions.  34 

CEQA Conclusion: The analysis presented for delta smelt of potential for increased contaminant 35 
bioavailability associated with restoration actions, and the more specific details relative to steelhead 36 
habitat and life stages, indicates a low risk of contaminant impacts on steelhead. The uncertainty 37 
associated with these analyses, and the potential for mobilization of mercury and selenium 38 
specifically, will be addressed by implementation of AMM27 (selenium) and CM12 (methylmercury 39 
management), which will allow project-specific evaluations, avoidance, and minimization . 40 
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Therefore, the impact of contaminants is considered less than significant because it would not 1 
substantially effect steelhead either directly or through habitat modifications and, with restoration, 2 
would be beneficial in the long-term. Consequently no mitigation would be required. 3 

Impact AQUA-116: Effects of Contaminants Associated with Restoration Measures on 4 
Sacramento Splittail 5 

Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 4, 5, 6A, 6B, 6C, 7, 8, and 9 (not adverse/less than significant) 6 

The basis of the analysis of effects presented for delta smelt (Impact AQUA-8) is applicable to 7 
Sacramento splittail, including the background on contaminant biogeochemistry and mechanisms 8 
for restoration actions to affect contaminant bioavailability. Effects and exposures to most 9 
contaminants are also similar, but vary based on differences in life cycle and food sources, as 10 
discussed below. 11 

The potential for methylation associated with restoration actions is discussed in detail in the delta 12 
smelt section, but there are some differing factors that could affect exposures to Sacramento splittail 13 
since they spawn on floodplains during seasonal inundation. When floodplains are not seasonally 14 
inundated due to lower flows in the Yolo or Sutter Bypasses, Sacramento splittail may migrate 15 
further upstream to suitable habitat (Feyrer et al. 2005). Although some level of mercury 16 
methylation in Yolo Bypass is possible under the proposed restoration alternatives, exposures to 17 
methylmercury would likely be lower than if Sacramento splittail traveled further upstream to find 18 
inundated spawning areas, where mercury is generally higher than at downstream locations. 19 
However, exposure to methylmercury in the Yolo Bypass has the potential to be high depending on 20 
the specific design of restoration, which will affect the areas and the frequency at which theses areas 21 
are inundated. There is substantial ongoing research into the effects of Yolo Bypass restoration on 22 
methylmercury and this research will be considered as part of the design of restoration, along with 23 
other components of CM12, which would provide project specific site screening, monitoring and 24 
adaptive management strategies to minimize methylation potential associated with restoration 25 
actions.  26 

The feeding habit of Sacramento splittail, a benthic forager, results in higher potential for selenium 27 
exposures compared to planktonic feeders such as delta smelt. Potential for increased exposures to 28 
selenium through ingestion of clams, especially in Suisun Marsh, are increased for this species. 29 
Because splittail are benthic feeders, and specifically may eat sessile filter feeders, such as clams, in 30 
Suisun Marsh, they are more susceptible to selenium exposures. Bioavailability of selenium is 31 
maximized under reducing conditions, low flows, increased water residence times, and feeding on 32 
filter-feeders that can rapidly bioaccumulate and biomagnify selenium in their tissues. A 33 
combination of restoration actions and water flows under the Alternatives could increase residence 34 
times in Suisun Marsh, resulting in increased selenium availability to benthic feeders, including 35 
sturgeon species and splittail. The quantitative analysis of alternative water operations effects on 36 
selenium presented in Impact WQ-25, and Impact AQUA-219, represents an increase in residence 37 
time that would also be possible under restoration scenarios, and is referenced here. Results of this 38 
analysis, must be considered along with the beneficial effects of providing additional habitat for 39 
aquatic species, along with the overall reduction in selenium loading to the Delta system through 40 
enforcement actions in the Grasslands area and restoration of agricultural lands to tidal systems 41 
that would not involve recycling irrigation water and concentrating selenium. 42 
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Selenium Mitigation/Exposure Reduction by BDCP 1 

In recognition of the potential for increased selenium exposures resulting from restoration actions, 2 
the complexity of the factors that determine this exposure, and the inability to currently quantify the 3 
exposure, AMM27 will be implemented to address uncertainties in the impacts analysis at the 4 
site/project level. AMM27 will involve pre-assessment of the potential for selenium mobilization 5 
associated with each proposed restoration project, and were required, implementation of 6 
restoration design elements to minimize conditions conducive to selenium mobilization into the 7 
food web, along with monitoring and an adaptive management framework.  8 

For each restoration project, a project-specific selenium management evaluation (or plan, as 9 
needed) will be developed to evaluate the likelihood that BDCP actions would result in increased 10 
selenium entering the food web. The plan would specify measures to minimize the conditions 11 
known to support mobilization of selenium, and monitoring programs, if required. Each project- 12 
specific evaluation will include the following components: 13 

1. A brief review of available information to determine the likelihood that elevated levels of 14 
selenium and supportive biogeochemical conditions are present; projects within the South Delta 15 
and Suisun Marsh would likely be candidates 16 

2. A brief review of predicted changes in water residence time and increasing reducing conditions 17 
at the project site that could promote mobilization of selenium into fish and invertebrates 18 

3. Based on results of Steps 1 and 2 above, a determination if pre-construction sampling for 19 
characterization of selenium concentrations is warranted to determine if selenium is elevated 20 
under pre-restoration conditions 21 

4. Development and implementation of a project-specific plan for conducting sampling for pre-22 
restoration characterization, if warranted 23 

5. Re-evaluation of the likelihood that the project could result in selenium mobilization, and 24 
recommendations for restoration design elements and post-construction monitoring to address 25 
those risks 26 

NEPA Effects: Based on the analysis presented above, effects of contaminants associated with 27 
restoration measures would not be adverse for Sacramento splittail with respect to methylmercury, 28 
selenium, copper, ammonia and pesticides, given the implementation of CM12 and AMM27. 29 

CEQA Conclusion: Based on the analysis presented above, effects of contaminants associated with 30 
restoration measures would not be adverse for Sacramento splittail with respect to methylmercury, 31 
selenium, copper, ammonia and pesticides, given the implementation of CM12 Methylmercury 32 
Management and AMM27. Therefore, the impact is considered less than significant because it would 33 
not substantially affect Sacramento splittail either directly or through habitat modifications. 34 
Consequently, no mitigation would be required. 35 

Impact AQUA-134: Effects of Contaminants Associated with Restoration Measures on Green 36 
Sturgeon 37 

Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 4, 5, 6A, 6B, 6C, 7, 8, and 9 (not adverse/less than significant) 38 

The basis of the analysis of effects presented for delta smelt (Impact AQUA-8) is applicable to green 39 
sturgeon, including the background on contaminant biogeochemistry and mechanisms for 40 
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restoration actions to affect contaminant bioavailability. Effects and exposures to most 1 
contaminants are also similar, but vary based on differences in life cycle and food sources, as 2 
discussed below. 3 

Because green sturgeon are benthic feeders, and specifically may eat sessile filter feeders, such as 4 
clams, in Suisun Marsh, and because they spend a significant amount of time in the Delta where they 5 
can bioaccumulate, they are more susceptible to selenium exposures. Bioavailability of selenium is 6 
maximized under reducing conditions, low flows, increased water residence times, and feeding on 7 
filter-feeders that can rapidly bioaccumulate and biomagnify selenium in their tissues. A 8 
combination of restoration actions and water flows under the Alternatives could increase residence 9 
times in Suisun Marsh, resulting in increased selenium availability to benthic feeders, including 10 
sturgeon species and splittail. The quantitative analysis of alternative water operations effects on 11 
selenium presented in Impact WQ-25, and Impact AQUA-219, represents an increase in residence 12 
time that would also be possible under restoration scenarios, and is referenced here. Results of this 13 
analysis, must be considered along with the beneficial effects of providing additional habitat for 14 
aquatic species, along with the overall reduction in selenium loading to the Delta system through 15 
enforcement actions in the Grasslands area and restoration of agricultural lands to tidal systems 16 
that would not involve recycling irrigation water and concentrating selenium. 17 

Because selenium would be mobilized into the food chain under a narrow set of conditions, the 18 
overall effects within the Plan Area are likely low. However, AMM27 would be implemented to 19 
provide for restoration site assessment, and pre- and post-restoration monitoring, with special 20 
consideration of any restoration programs in Suisun Marsh. See Impact AQUA-116a for impacts to 21 
splittail for a full description of AMM27.  22 

NEPA Effects: Based on the analysis presented above, effects of contaminants associated with 23 
restoration measures would not be adverse for green sturgeon with respect to methylmercury, 24 
selenium, copper, ammonia and pesticides, given the implementation of CM12 and AMM27. 25 

CEQA Conclusion: Based on the analysis presented above, effects of contaminants associated with 26 
restoration measures would not be adverse for green sturgeon with respect to methylmercury, 27 
selenium, copper, ammonia and pesticides, given the implementation of CM12 Methylmercury 28 
Management and AMM27. Therefore, the impact is considered less than significant because it would 29 
not substantially affect Sacramento splittail either directly or through habitat modifications. 30 
Consequently, no mitigation would be required. 31 

Impact AQUA-152: Effects of Contaminants Associated with Restoration Measures on White 32 
Sturgeon 33 

Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 4, 5, 6A, 6B, 6C, 7, 8, and 9 (not adverse/less than significant) 34 

Effects of contaminants on white sturgeon would be similar to those described for green sturgeon 35 
under Impact AQUA-134 due to the similar amount of time they spend in the Delta and their similar 36 
diets. While white sturgeon are less sensitive than green sturgeon to selenium contamination, white 37 
sturgeon are a resident species and could have more prolonged exposure to San Joaquin River 38 
selenium concentrations. 39 

NEPA Effects: Based on the analysis presented above, effects of contaminants associated with 40 
restoration measures would not be adverse for white sturgeon with respect to methylmercury, 41 
selenium, copper, ammonia and pesticides, given the implementation of CM12 and AMM27. 42 
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CEQA Conclusion: Based on the analysis presented above, effects of contaminants associated with 1 
restoration measures would not be adverse for white sturgeon with respect to methylmercury, 2 
selenium, copper, ammonia and pesticides, given the implementation of CM12 Methylmercury 3 
Management and AMM27. Therefore, the impact is considered less than significant because it would 4 
not substantially affect Sacramento splittail either directly or through habitat modifications. 5 
Consequently, no mitigation would be required. 6 

Impact AQUA-170: Effects of Contaminants Associated with Restoration Measures on Pacific 7 
Lamprey 8 

Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 4, 5, 6A, 6B, 6C, 7, 8, and 9 (not adverse/less than significant) 9 

The basis of the analysis of effects presented for delta smelt (Impact AQUA-8) is applicable to Pacific 10 
lamprey, including the background on contaminant biogeochemistry and mechanisms for 11 
restoration actions to affect contaminant bioavailability. Effects and exposures to most 12 
contaminants are also similar, but vary based on differences in life cycle and food sources, as 13 
discussed below. 14 

Pacific lamprey are anadromous, spawning in upstream waters and migrating through the delta to 15 
the ocean, where they are marine predators. They spawn in high flow, coarse bottoms, which do not 16 
support the low energy conditions critical to mercury methylation and selenium bioavailability. 17 
However, ammocoetes remain in fresh water for approximately 5 to 7 years, where they feed on 18 
algae, organic material, and microorganisms. During this time the potential for exposure to 19 
methylmercury and selenium are likely highest. However, following metamorphosis into their 20 
predatory life stage as juveniles and adults, they migrate out of the delta to begin their marine life 21 
stage for up to 3 or 4 years (Moyle 2002).  22 

Although they spend more time in the pre-juvenile life stage in the delta, the effects of contaminants 23 
on adult fish is likely similar to that described in Impact AQUA-44a for Chinook salmon because the 24 
majority of growth occurs outside of the delta. The ammocoete life stage has the highest risk of 25 
restoration-related contaminant exposure, but body burdens do not change much over this stage, 26 
which ends in metamorphosis when the fish is 14 to 16 inches in length. Similar to the conclusion 27 
for Chinook salmon, no adverse effects from contaminants related to restoration actions are 28 
anticipated to affect Pacific lamprey. 29 

NEPA Effects: Based on the analysis presented above, effects of contaminants associated with 30 
restoration measures would not be adverse for Pacific lamprey with respect to methylmercury, 31 
selenium, copper, ammonia and pesticides, given the implementation of CM12 and AMM27. 32 

CEQA Conclusion: Based on the analysis presented above, effects of contaminants associated with 33 
restoration measures would not be adverse for Pacific lamprey with respect to methylmercury, 34 
selenium, copper, ammonia and pesticides, given the implementation of CM12 Methylmercury 35 
Management and AMM27. Therefore, the impact is considered less than significant because it would 36 
not substantially affect Pacific lamprey either directly or through habitat modifications. 37 
Consequently, no mitigation would be required. 38 
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Impact AQUA-188: Effects of Contaminants Associated with Restoration Measures on River 1 
Lamprey 2 

Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 4, 5, 6A, 6B, 6C, 7, 8, and 9 (not adverse/less than significant) 3 

The basis of the analysis of effects presented for delta smelt (Impact AQUA-8) is applicable to river 4 
lamprey, including the background on contaminant biogeochemistry and mechanisms for 5 
restoration actions to affect contaminant bioavailability. Effects and exposures to most 6 
contaminants are also similar, except for but vary based on differences in life cycle and food sources, 7 
as discussed below. 8 

Effects of contaminants from restoration actions on river lamprey would be similar to those of the 9 
Pacific lamprey described above. River lamprey spends the same amount of time in the delta as an 10 
ammocoetes, but less time in the marine environment, with an overall shorter life span than Pacific 11 
lamprey. However, similar to Pacific lamprey, they are very small during the ammocoete stage, with 12 
most growth occurring during and after migration.  13 

NEPA Effects: Based on the analysis presented above, effects of contaminants associated with 14 
restoration measures would not be adverse for river lamprey with respect to methylmercury, 15 
selenium, copper, ammonia and pesticides, given the implementation of CM12 and AMM27. 16 

CEQA Conclusion: Based on the analysis presented above, effects of contaminants associated with 17 
restoration measures would not be adverse for river lamprey with respect to methylmercury, 18 
selenium, copper, ammonia and pesticides, given the implementation of CM12 Methylmercury 19 
Management and AMM27. Therefore, the impact is considered less than significant because it would 20 
not substantially affect Pacific lamprey either directly or through habitat modifications. 21 
Consequently, no mitigation would be required. 22 

Impact AQUA-206: Effects of Contaminants Associated with Restoration Measures on Non-23 
Covered Aquatic Species of Primary Management Concern 24 

Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 2D, 3, 4, 4A, 5, 5A, 6A, 6B, 6C, 7, 8, and 9 (not adverse/less 25 
than significant) 26 

Important background on the potential effects of contaminants associated with restoration 27 
measures on non-covered aquatic species of primary management concern is provided in Impact 28 
AQUA-8 for delta smelt, discussed in Section 11.3.6. As discussed in that section, the main 29 
contaminants of concern associated with restoration measures are selenium and mercury. 30 
Noncovered species generally would not be at risk for any effects of contaminant measures, either 31 
because their distribution is primarily outside the Plan Area (i.e., Sacramento-San Joaquin roach, 32 
hardhead) or because they feed at a low trophic level (American shad, threadfin shad, and California 33 
bay shrimp).  Per Moyle (2002: 426, and references therein) Sacramento tule perch in the San 34 
Francisco estuary feed mostly on small amphipods and secondarily on benthic prey such as midge 35 
larvae, small clams, brachyuran crabs, and mysid shrimp. As such, the analysis presented above for 36 
Sacramento splittail covers sufficiently similar mechanisms of effect.  37 

Of the noncovered species, striped bass and largemouth bass appear to be the species with the 38 
greatest potential to be negatively affected by contaminants associated with restoration measures: 39 
they are long-lived and feed at a relatively high trophic level, and there is already evidence that 40 
contaminant accumulation is at or above levels of concern (Stewart et al. 2004; Gehringer et al. 41 
2013). However, as discussed for delta smelt and other covered species, inclusion of AMM27 for 42 
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selenium and CM12 for mercury would limit the potential for negative effects. AMM27 will be 1 
implemented to address uncertainties in the impacts analysis at the site/project level. AMM27 will 2 
involve pre-assessment of the potential for selenium mobilization associated with each proposed 3 
restoration project, and were required, implementation of restoration design elements to minimize 4 
conditions conducive to selenium mobilization into the food web, along with monitoring and an 5 
adaptive management framework. As discussed in more detail for delta smelt under Impact AQUA-8 6 
in section 11.3.5, CM12 will involve various site-specific elements: assessment of pre-restoration 7 
conditions to determine the risk that the project could result in increased mercury methylation and 8 
bioavailability; definition of design elements that minimize conditions conducive to generation of 9 
methylmercury in restored areas; and definition of adaptive management strategies that can be 10 
implemented to monitor and minimize actual postrestoration creation and mobilization of 11 
methylmercury. 12 

NEPA Effects: Based on the above discussion and in consideration of the inclusion of AMM27 and 13 
CM12 in the alternatives, there would not be an adverse effect of contaminants associated with 14 
restoration measures on non-covered aquatic species of primary management concern. 15 

CEQA Conclusion: Based on the above discussion and in consideration of the inclusion of AMM27 16 
and CM12 in the alternatives, contaminants associated with restoration measures would have a less-17 
than-significant impact on non-covered aquatic species of primary management concern. No 18 
mitigation would be necessary. 19 

11.3.5.4 New Impact Assessments for Restoration- and Operations-20 

related Downstream Effects and Operations-related 21 

Contaminants 22 

The following section includes impact discussions for impacts not previously explicitly evaluated in 23 
the Public Draft EIR/EIS. Specifically, impacts related to restoration-related and operations-related 24 
downstream effects, and operations-related contaminant effects. (Restoration-related contaminant 25 
effects are described above.)  26 

Impact AQUA-220: Downstream Sediment Supply Effects of Delta Restoration Measures  27 

Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 4, 5, 6A, 6B, 6C, 7, 8, and 9 (not adverse/less than significant) 28 

The BDCP Alternatives 1-9 would restore a total of up to 65,000 acres of tidal wetlands (Alternative 29 
5 would restore only 25,000). For restoration to be successful, tidal habitat areas must act as 30 
sediment sinks to maintain elevation, and this sink rate will increase as sea level rises. By increasing 31 
the overall area of tidal habitat, the overall volume of sediment required in the Plan Area would 32 
increase and the same area of tidal habitat today would require more sediment fifty years from now 33 
to maintain the appropriate elevation to be classified as tidal habitat. Therefore, tidal wetland 34 
restoration under Alternatives 1-9have the potential to reduce sediment supply downstream of the 35 
Plan Area.  36 

Potential adverse impacts related to reduced sediment supply downstream of the Plan Area include 37 
accelerated shoreline erosion and increased phytoplankton growth from greater water clarity in the 38 
open water habitat of the San Francisco Bay. There is some evidence that increasing water clarity 39 
may have contributed to post-2000 declines in abundance of some pelagic fish species in the San 40 
Francisco estuary (Thomson et al. 2010)..  41 
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NEPA Effects: Based on an ICF vertical sediment accretion model, annual sediment requirements of 1 
the restored and existing tidal wetlands, assuming that up to 65,000 acres would be restored, would 2 
be on average 83% higher than the existing tidal wetlands alone, requiring approximately 310,000 3 
tons of additional sediment over the course of the permit term. However, this change represents a 4 
small portion of the sediments that would enter the Bay downstream of the Plan Area, as the 5 
proportional contribution of sediment load from the Delta and its tributaries to the San Francisco 6 
Bay was estimated to be approximately 39% with the remaining 61% from smaller urbanized and 7 
tectonically active tributaries that drain directly to San Francisco Bay (McKee 2013). Without 8 
restoration, the anticipated sediment load to the Bay or downstream area would be approximately 9 
24,500,000 tons of sediment in the Late Long Term. With restoration, the anticipated sediment load 10 
to the Bay or downstream area would be approximately 24,190,000 tons of sediment in the Late 11 
Long Term. The resulting decrease in sediment load from restoration from this sum would be 12 
approximately 1.3% of the overall supply. This change does not account for any materials, such as 13 
RTM, that could be applied to restored areas.  14 

As such, this potential effect can be reduced by supplementing the sediment load with reused 15 
materials from the sediment entrained in North Delta Diversion or RTM. Approximately 2,650,000 16 
tons of sediment is estimated to be entrained at the NDD, and it is expected that some portion can be 17 
available for reuse. By supplementing the sediment supply with just 11% of the entrained sediment, 18 
the change in sediment load to downstream bays would be reduced from approximately 310,000 19 
tons to 0 tons or from 1.3% to 0%. This range is a small reduction that will not adversely affect areas 20 
downstream of the Plan Area. 21 

CEQA Conclusion: With no reuse of entrained sediment, the reduction to areas downstream of the 22 
Plan area would be approximately 1.3% from restoration. If 11% of the entrained sediment were 23 
available for reuse, there would be no reduction in sediment supply to the areas downstream of the 24 
Plan area from restoration. This range of sediment supply reduction to areas downstream of the 25 
Plan area would be less than significant and no mitigation is required.  26 

Impact AQUA-218: Changes in Sediment Loading Effects on Downstream Bays as a Result of 27 
Operations  28 

Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 2D, 3, 4, 4A, 5, 5A, 6A, 6B, 6C, 7, 8 and 9 (not adverse/less than 29 
significant) 30 

The effects of Alternatives 1 through 9 would be similar to those described for Alternative 4A, with 31 
the exception of the range of inflows to the bay, which vary based on the operations, and the 32 
restoration-related effects caused by changes in sediment demand and DO. Overall, the conclusions 33 
are the same. 34 

Under all alternatives, no actions are proposed downstream of the Carquinez Strait. However, there 35 
are several physical and biological linkages between the Delta and bay ecosystems (Cloern et al 36 
2012), and as such there are several possible mechanisms for indirect effects on fish and aquatic 37 
resources seaward of the Plan Area. Because net flows move seaward from the Delta toward the 38 
bays, everything in the Delta water column, including inorganic sediments and nutrients to plankton 39 
and nekton, could potentially be transported seaward. In addition, physical factors such as dissolved 40 
oxygen and water temperature, could be influenced by upstream conditions. As a result, the 41 
following characteristics in the bays seaward of the BDCP Plan Area were evaluated to determine if 42 
they would be affected by changes under the alternatives: 43 
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 Flow 1 

 Temperature 2 

 Dissolved oxygen 3 

 Sediment inputs 4 

 Biological effects 5 

H3_ELT/ESO_ELT 6 

Inflow to the Bays  7 

As noted above, the materials in the water column within the BDCP Plan Area have the potential to 8 
be transported into the bays downstream of the Plan Area. The total quantity of Delta outflow was 9 
used as a representation of inflow to the bays downstream of the BDCP Plan Area, and was 10 
compared over a representative selection of alternatives that range from relatively high exports to 11 
low exports.  12 

The quantity of Delta outflow varied by Alternative and season. For Alternatives 1A/1B/1C, there 13 
was little difference from NAA in October to March, whereas there were appreciable reductions in 14 
April-September, depending on water-year type (Table 11-mult-14). Overall, the mean total Delta 15 
outflow was 7% lower than NAA. Similar patterns were observed for Alternative 3 (Table 11-mult-16 
15).  Alternative 2 generally had similar or lower Delta outflow than NAA, but the differences were 17 
not as great as for Alternatives 1 and 3 (Table 11-mult-14). Alternative 8 had appreciably greater 18 
Delta outflow than NAA in October-June, resulting in mean year-round Delta outflow that is nearly 19 
10% greater than NAA (Table 11-mult-15). 20 

For the alternatives considered in the early long term, Alternative 4A’s Delta outflow was similar or 21 
slightly lower than NAA_ELT (for H3_ELT) and similar to NAA_ELT (for H4_ELT) (Table 11-mult-16). 22 
Delta outflow under Alternatives 2D and 5A generally was similar to or lower than under NAA_ELT, 23 
with the greatest differences in wetter April-June periods (Table 11-mult-17). 24 

 25 
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Table 11-mult-14. Mean Delta Outflow (Thousand Acre-Feet) for Alternatives 1 and 2 in Relation to the No Action Alternative 1 

   Oct–Dec       Jan–Mar       Apr–Jun       Jul–Sep       Full Year   

 NAA A1_LLT A2_LLT  NAA A1_LLT A2_LLT  NAA A1_LLT A2_LLT  NAA A1_LLT A2_LLT  NAA A1_LLT A2_LLT 

Wet 4,315 4,154 
(-4%) 

4,269 
(-1%) 

 16,987 17,001 
(0%) 

16,499 
(-3%) 

 6,199 5,528 
(-11%) 

5,575 
(-10%) 

 2,161 1,060 
(-51%) 

2,096 
(-3%) 

 29,662 27,744 
(-6%) 

28,438 
(-4%) 

Above Normal 2,414 2,232 
(-8%) 

2,418 
(0%) 

 10,348 10,032 
(-3%) 

9,856 
(-5%) 

 3,790 3,128 
(-17%) 

3,284 
(-13%) 

 1,731 986 
(-43%) 

1,587 
(-8%) 

 18,282 16,378 
(-10%) 

17,146 
(-6%) 

Below Normal 1,764 1,682 
(-5%) 

1,870 
(6%) 

 4,780 4,626 
(-3%) 

4,395 
(-8%) 

 2,596 2,321 
(-11%) 

2,503 
(-4%) 

 991 834 
(-16%) 

879 
(-11%) 

 10,131 9,463 
(-7%) 

9,647 
(-5%) 

Dry 1,470 1,396 
(-5%) 

1,589 
(14%) 

 3,335 3,104 
(-7%) 

3,091 
(0%) 

 1,894 1,846 
(-3%) 

1,899 
(3%) 

 905 843 
(-7%) 

852 
(1%) 

 7,605 7,190 
(-5%) 

7,431 
(3%) 

Critical 1,150 1,276 
(11%) 

1,277 
(11%) 

 2,250 2,200 
(-2%) 

2,255 
(0%) 

 1,275 1,236 
(-3%) 

1,231 
(-3%) 

 812 908 
(12%) 

932 
(15%) 

 5,487 5,621 
(2%) 

5,694 
(4%) 

All 2,514 2,424 
(-4%) 

2,563 
(2%) 

  8,778 8,652 
(-1%) 

8,433 
(-4%) 

  3,566 3,193 
(-10%) 

3,273 
(-8%) 

  1,425 941 
(-34%) 

1,370 
(-4%) 

  16,282 15,210 
(-7%) 

15,638 
(-4%) 

 2 
 3 

Table 11-mult-15. Mean Delta Outflow (Thousand Acre-Feet) for Alternatives 3 and 8 in Relation to the No Action Alternative 4 

    Oct–Dec       Jan–Mar       Apr–Jun       Jul–Sep       Full Year   

 NAA A3_LLT A8_LLT  NAA A3_LLT A8_LLT  NAA A3_LLT A8_LLT  NAA A3_LLT A8_LLT  NAA A3_LLT A8_LLT 

Wet 4,315 4,190 
(-3%) 

4,923 
(14%) 

 16,987 17,036 
(0%) 

17,017 
(0%) 

 6,199 5,537 
(-11%) 

6,420 
(4%) 

 2,161 1,073 
(-50%) 

2,061 
(-5%) 

 29,662 27,836 
(-6%) 

30,421 
(3%) 

Above Normal 2,414 2,291 
(-5%) 

2,867 
(19%) 

 10,348 10,111 
(-2%) 

10,744 
(4%) 

 3,790 3,124 
(-18%) 

4,163 
(10%) 

 1,731 1,003 
(-42%) 

1,501 
(-13%) 

 18,282 16,529 
(-10%) 

19,276 
(5%) 

Below Normal 1,764 1,663 
(-6%) 

2,388 
(35%) 

 4,780 4,650 
(-3%) 

5,672 
(19%) 

 2,596 2,324 
(-11%) 

3,351 
(29%) 

 991 863 
(-13%) 

802 
(-19%) 

 10,131 9,500 
(-6%) 

12,214 
(21%) 

Dry 1,470 1,426 
(-3%) 

2,163 
(52%) 

 3,335 3,235 
(-3%) 

4,357 
(35%) 

 1,894 1,829 
(-3%) 

2,444 
(34%) 

 905 836 
(-8%) 

803 
(-4%) 

 7,605 7,326 
(-4%) 

9,767 
(33%) 

Critical 1,150 1,276 
(11%) 

1,685 
(46%) 

 2,250 2,246 
(0%) 

2,901 
(29%) 

 1,275 1,238 
(-3%) 

1,670 
(31%) 

 812 914 
(13%) 

794 
(-2%) 

 5,487 5,675 
(3%) 

7,050 
(28%) 

All 2,514 2,447 
(-3%) 

3,110 
(24%) 

  8,778 8,714 
(-1%) 

9,317 
(6%) 

  3,566 3,192 
(-10%) 

3,998 
(12%) 

  1,425 952 
(-33%) 

1,303 
(-9%) 

  16,282 15,305 
(-6%) 

17,727 
(9%) 

 5 
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Table 11-mult-16. Mean Delta Outflow (Thousand Acre-Feet) for Alternative 4A in Relation to the No Action Alternative 1 

    Oct–Dec       Jan–Mar       Apr–Jun       Jul–Sep       Full Year   

 NAA_ELT H3_ELT H4_ELT  NAA_ELT H3_ELT H4_ELT  NAA_ELT H3_ELT H4_ELT  NAA_ELT H3_ELT H4_ELT  NAA_ELT H3_ELT H4_ELT 

Wet 4,592 4,531 
(-1%) 

4,597 
(0%) 

 16,460 16,203 
(-2%) 

16,310 
(-1%) 

 6,694 6,058 
(-9%) 

6,633 
(-1%) 

 2,059 2,016 
(-2%) 

2,006 
(-3%) 

 29,805 28,808 
(-3%) 

29,545 
(-1%) 

Above Normal 2,330 2,311 
(-1%) 

2,326 
(0%) 

 10,060 9,866 
(-2%) 

9,924 
(-1%) 

 3,883 3,384 
(-13%) 

4,014 
(3%) 

 1,605 1,525 
(-5%) 

1,487 
(-7%) 

 17,878 17,086 
(-4%) 

17,752 
(-1%) 

Below Normal 1,716 1,763 
(3%) 

1,790 
(4%) 

 4,848 4,595 
(-5%) 

4,895 
(1%) 

 2,649 2,458 
(-7%) 

3,066 
(16%) 

 947 883 
(-7%) 

876 
(-8%) 

 10,160 9,699 
(-5%) 

10,627 
(5%) 

Dry 1,389 1,490 
(7%) 

1,482 
(0%) 

 3,270 3,104 
(-5%) 

3,218 
(4%) 

 1,823 1,732 
(-5%) 

1,853 
(7%) 

 808 740 
(-8%) 

754 
(2%) 

 7,290 7,066 
(-3%) 

7,307 
(3%) 

Critical 1,001 1,085 
(8%) 

1,089 
(9%) 

 2,190 2,162 
(-1%) 

2,172 
(-1%) 

 1,236 1,206 
(-2%) 

1,222 
(-1%) 

 738 664 
(-10%) 

670 
(-9%) 

 5,166 5,117 
(-1%) 

5,152 
(0%) 

All 2,541 2,562 
(1%) 

2,588 
(2%) 

  8,557 8,364 
(-2%) 

8,484 
(-1%) 

  3,724 3,392 
(-9%) 

3,799 
(2%) 

  1,335 1,273 
(-5%) 

1,267 
(-5%) 

  16,157 15,590 
(-4%) 

16,138 
(0%) 

 2 
 3 

Table 11-mult-17. Mean Delta Outflow (Thousand Acre-Feet) for Alternatives 2D and 5A in Relation to the No Action Alternative 4 

    Oct–Dec       Jan–Mar       Apr–Jun       Jul–Sep       Full Year   

 NAA_ELT A2D_ELT A5A_ELT  NAA_ELT A2D_ELT A5A_ELT  NAA_ELT A2D_ELT A5A_ELT  NAA_ELT A2D_ELT A5A_ELT  NAA_ELT A2D_ELT A5A_ELT 

Wet 4,592 4,497 
(-2%) 

4,490 
(-2%) 

 16,460 16,092 
(-2%) 

16,281 
(-1%) 

 6,694 5,960 
(-11%) 

6,317 
(-6%) 

 2,059 2,010 
(-2%) 

2,047 
(-1%) 

 29,805 28,559 
(-4%) 

29,135 
(-2%) 

Above Normal 2,330 2,280 
(-2%) 

2,179 
(-6%) 

 10,060 9,763 
(-3%) 

9,875 
(-2%) 

 3,883 3,325 
(-14%) 

3,594 
(-7%) 

 1,605 1,515 
(-6%) 

1,570 
(-2%) 

 17,878 16,883 
(-6%) 

17,218 
(-4%) 

Below Normal 1,716 1,754 
(2%) 

1,683 
(-2%) 

 4,848 4,544 
(-6%) 

4,577 
(-6%) 

 2,649 2,445 
(-8%) 

2,500 
(-6%) 

 947 877 
(-7%) 

901 
(-5%) 

 10,160 9,620 
(-5%) 

9,661 
(-5%) 

Dry 1,389 1,485 
(7%) 

1,386 
(-7%) 

 3,270 3,056 
(-7%) 

3,115 
(2%) 

 1,823 1,731 
(-5%) 

1,745 
(1%) 

 808 740 
(-8%) 

776 
(5%) 

 7,290 7,011 
(-4%) 

7,022 
(0%) 

Critical 1,001 1,086 
(9%) 

1,012 
(1%) 

 2,190 2,182 
(0%) 

2,128 
(-3%) 

 1,236 1,207 
(-2%) 

1,216 
(-2%) 

 738 669 
(-9%) 

663 
(-10%) 

 5,166 5,144 
(0%) 

5,019 
(-3%) 

All 2,541 2,544 
(0%) 

2,482 
(-2%) 

  8,557 8,297 
(-3%) 

8,384 
(-2%) 

  3,724 3,350 
(-10%) 

3,517 
(-6%) 

  1,335 1,269 
(-5%) 

1,300 
(-3%) 

  16,157 15,460 
(-4%) 

15,683 
(-3%) 

 5 
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The relative proportion of fresh to salt water varies at multiple time scales depending on the tides, 1 
lunar cycle, and Delta outflow. According to the Delta Atlas (DWR 1995), average historical tidal flow 2 
through the Golden Gate Bridge is 2,300,000 cubic feet per second (cfs) and average historical tidal 3 
flow at Chipps Island is 170,000 cfs. According to CALSIM modeling, the greatest reduction in mean 4 
monthly Delta outflow under any alternative compared to the baseline would be 5,645 cfs during 5 
September under Alternative 3 (Appendix 11). This equates to a worst case (greatest reduction) of 6 
0.2% and 3% of average tidal flow at the Golden Gate Bridge and Chipps Island, respectively. Mean 7 
change in monthly Delta outflow due to Alternative 3 would be -1,360 cfs. There would be increased 8 
Delta outflow under Alternative 3 relative to NAA in 4 months (33%) with the greatest increase of 9 
1,413 cfs occurring during October under H4_ELT. Because Alternative 3 represents the greatest 10 
reduction in Delta outflow, Delta outflow in all other alternatives would be greater than that for 11 
Alternative 3.  12 

These values indicate that historical average tidal flows are two to three orders of magnitude larger 13 
than the largest mean monthly change in projected flows due to the alternatives such that any 14 
project impacts on fish, wildlife, and plants in the bays would be well within the current range of 15 
daily tidal flows. In general, the differences in Delta outflow between the alternatives and the NAA 16 
are limited to 10% or less, such that and there would be no biological adverse effect on biological 17 
resources in downstream areas.  18 

Water Temperature 19 

The USFWS OCAP BiOp (USFWS 2008, p. 194) states: 20 

The [state and federal] water projects have little if any ability to affect water temperatures in the 21 
Estuary (Kimmerer 2004). Estuarine and Delta water temperatures are driven by air temperature. 22 
Water temperatures at Freeport can be cooled up to about 3°C by high Sacramento River flows, but 23 
only by very high river flows that cannot be sustained by the projects. Note also that the cooling 24 
effect of the Sacramento River is not visible in data from the west Delta at Antioch (Kimmerer 2004) 25 
so the area of influence is limited. 26 

Therefore, water temperatures seaward in the bays would not be affected by alternative operations. 27 
More recent work by Wagner et al. (2011) has further confirmed that there is little or no effect of 28 
CVP/SWP operations on in-Delta water temperatures by finding no relationship (maximum 29 
R2=0.07) with Sacramento River flows and a low relationship (R2=0.14) with San Joaquin River 30 
flows. 31 

As such, there would be a negligible effect to water temperatures downstream of the Delta. There is 32 
high certainty in this conclusion because the lack of effects of operations on water temperatures in 33 
the estuary by Kimmerer 2004, Wagner et al. 2011) has been derived from field data.  34 

Dissolved Oxygen 35 

All alternatives besides Alternatives 4A, 2D, and 5A include substantial tidal restoration, which may 36 
result in increased primary productivity. Changes in production can alter biochemical oxygen 37 
demand (BOD) and, therefore, the concentration of dissolved oxygen (DO). Alternatives that include 38 
substantial restoration may produce more pelagic food (phytoplankton and zooplankton) in the 39 
Delta and Suisun Bay and Marsh. The actual changes in pelagic food composition, quantity, and 40 
location (and potential for export) is uncertain as described in Draft BDCP Appendix 5.E and 41 
elsewhere in Chapter 5. It is unknown whether an increase in production upstream, and therefore 42 
increase in BOD and reduction in DO, would be exported to areas seaward of Suisun Bay, especially 43 
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considering the large effect that invasive clams (Potamocorbula amurensis) are known to have on 1 
plankton in the west Delta and Suisun Bay (Cloern and Jassby 2012). Some experts (e.g., Herbold et 2 
al. 2014) believe that food from restored tidal marshes will not be exported any significant distance. 3 
However, because seaward bays and Delta are inextricably linked, changes to the amount of BOD, 4 
and therefore DO concentrations, in the Delta may migrate seaward into the bays.  5 

Habitat restoration on retired agricultural land (proposed under several alternatives) is expected to 6 
reduce nutrient-rich agricultural runoff entering Delta waterways. There are two potential 7 
outcomes of this based on two competing hypotheses of the limiting factors of phytoplankton 8 
production. First, the Delta and Suisun Bay are thought to be eutrophic and light limited, meaning 9 
that reductions in nutrient loads would not necessarily decrease phytoplankton production unless 10 
nutrient concentrations dropped below a level at which they were more limiting than light levels 11 
(Cole and Cloern 1984, Cloern 1987). Under this hypothesis, habitat restoration and the resulting 12 
reduction in nutrient loading would not cause low dissolved oxygen sags. Second, nutrient forms 13 
and ratios could limit phytoplankton production such that a shift would alter phytoplankton 14 
production or the type of primary producer (Glibert et al. 2011, Parker et al. 2012). There is no 15 
reason to believe that the form or ratio of nutrients would change in a systematic way as a result of 16 
agricultural land retirement. Various forms of nutrient are used for agricultural crops depending on 17 
crop type and other factors. Therefore, regardless of the hypothesis regarding limitations of primary 18 
production in the Delta and Suisun Bay, the retirement of agricultural lands is not expected to affect 19 
BOD and therefore DO concentration. Further, as with salinity and water temperature, the influence 20 
of the Delta on DO concentrations would dissipate and ocean effects on water quality would be more 21 
dominant closer to the ocean (e.g., San Francisco Bay). Therefore, collectively, the negligible changes 22 
to DO concentration that may occur in seaward bays as a result of the alternatives would not result 23 
in biologically meaningful effects.  24 

Sediment Inputs 25 

Sediment in the Delta and Suisun Bay may be altered under the alternatives in multiple ways (Draft 26 
BDCP, Attachment 5C-D, Water Clarity—Suspended Sediment Concentration and Turbidity). Changes 27 
in operations and large-scale restoration affecting sediment load in the Delta may affect sediment 28 
load entering seaward bays, which can affect transport of sediment-bound contaminants to the bays, 29 
exposure to contaminants currently buried as surface sediment in the bays continue to erode, the 30 
ability of marshes around the bays to accumulate sediment, and light availability to primary 31 
producers in the bays (Cloern and Jassby 2012).  32 

Recent work by McKee et al. (2013) using updated methods to improve sediment load estimates 33 
beyond previous efforts suggests that, despite their small watershed area (5% of total area) and 34 
fluvial flow (7% of total flow), the smaller urbanized and tectonically active tributaries to San 35 
Francisco Bay are the major contributors (61% of total) of sediment load into San Francisco Bay 36 
compared to upstream sources including the Plan Area and its tributaries (the remaining 39% of 37 
total) For San Pablo Bay, which is farther upstream, the proportional contribution of sediment load 38 
from the Plan Area and its tributaries was estimated by Schoelhamer et al. (2008) to be 39 
approximately 50%.  40 

Total sediment load reaching the Delta under alternatives would be reduced by up to approximately 41 
9% on average as a result of the changed location of SWP/CVP diversion, which would has the 42 
potential to increase water clarity downstream of the intakes during certain times of year (Draft 43 
BDCP, Attachment 5C-D). Alternatives with greater north Delta diversions would have increased 44 
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relatively high diversion of sediments, while alternatives with less north Delta diversions would 1 
have reduced relatively low diversion of sediments. However, under all alternatives with a North 2 
Delta diversion, sediment collected during north Delta intake operations, as with spoils, reusable 3 
tunnel material, and dredged material, will be reintroduced back into the Delta system in multiple 4 
ways if it meets several water quality and contaminant requirements (see Chapter 3, Conservation 5 
Strategy, Section 3.7.2.2). Therefore, the actual sediment load reduction to the Delta caused by 6 
changes in operations is expected to be lower than 9%. 7 

Combined, the worst case scenario among alternatives is under Alternative 3 which would be a 9% 8 
reduction of the 39% to 50% of the total sediment load (from large rivers) to San Francisco Bay, or 9 
up to a 3.5% to 4.5% reduction of total sediment load. For alternatives with substantial restoration, 10 
the decrease in sediment load is estimated to range from 0 to 1.3% (see Impact AQUA-220, which 11 
was found to be less than significant/not adverse). The reintroduction of RTM, changes in 12 
hydrodynamics that promote wind and wave erosion, sea level rise, and the reintroduction of 13 
sediments collected at the NDD can all affect the sediment loading into the bays. The actual change 14 
will likely be smaller than the 3.5-4.5% reduction noted above because sediment is expected to be 15 
reintroduced into the system under BDCP, and even using a modest amount of NDD entrained 16 
sediment or RTM would eliminate this effect. As such, this potential reduction in sediment load is 17 
not likely to have detectable effects on fish and wildlife in the bays, or on ecosystem function due to 18 
the very small magnitude of change, if any such change occurs at all.  19 

Biological Effects 20 

Two potential biological effects were evaluated qualitatively: production and fish biomass. For 21 
alternatives including substantial habitat restoration (i.e., all except 4A, 2D, and 5A). The BDCP 22 
alternatives are expected to increase production (phytoplankton and zooplankton) in the Delta and 23 
Suisun Bay as a result of this habitat restoration (Appendix 5E, Habitat Restoration). However, as 24 
discussed above under Dissolved Oxygen, increases in production are not likely to translate into 25 
sizeable increases in production seaward of Suisun Bay. Additionally, there is uncertainty to the 26 
quantity and extent to which food would be exported into open areas of the estuary Plan Area, let 27 
alone out of the estuary into the bay and therefore even greater uncertainty over how much of this 28 
productivity would move downstream of the Plan Area into the bays.  29 

Even under the most optimistic projections for the effects of the BDCP alternatives, the Delta’s 30 
aquatic ecosystems will continue to be dominated in most areas by nonnative fishes and hatchery-31 
origin salmonids. As a result, the increase due to alternatives in the export of wild-origin 32 
anadromous fish biomass to the Bay and the Pacific Ocean is not expected to change overall fish 33 
biomass. 34 

NEPA Effects: Overall, the effects of operations on downstream habitat under the alternatives would 35 
not be adverse. There are no biologically meaningful adverse effects to downstream flows, water 36 
temperature, dissolved oxygen concentration, sediment inputs, biological production, or biomass of 37 
fish transported downstream. 38 

CEQA Conclusion: Overall, the alternatives would not affect downstream habitat conditions relative 39 
to Existing Conditions. 40 

The results of the CEQA analysis are identical to those described above for the NEPA analysis except 41 
for inflows into the bays.  42 
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The relative differences between the alternatives and the CEQA baseline differ from the relative 1 
differences between the alternatives and the NEPA baseline for various reasons, including that the 2 
Existing Conditions scenario does not include the Fall X2 requirement of the USFWS BiOp. Thus, for 3 
example, Delta outflow in July-September is similar or lower to Existing Conditions under 4 
Alternatives 1 and 3 (which do not include the fall X2 requirement) in wet and above normal years, 5 
whereas it is higher under Alternatives 2, 2D, 3, 4A,  5D, and 8, which include the requirement 6 
(Tables 11-mult-18, 11-mult-19, 11-mult-20, 11-mult-21).  As with the comparison to the NEPA 7 
baseline, the overall full-year differences in Delta outflow generally are within a few percent of the 8 
CEQA baseline, except for Alternative 8, for which mean Delta outflow is 14% greater than Existing 9 
Conditions. According to CALSIM modeling, the greatest reduction in mean monthly Delta outflow 10 
compared to Existing Conditions would be 5,723 cfs during May under Alternative 3 (Appendix 11). 11 
This equates to a worst case (greatest reduction) of 0.2% and 3% of average tidal flow at the Golden 12 
Gate Bridge and Chipps Island, respectively. Mean change in mean monthly Delta outflow due to 13 
Alternative 3 would be -307 cfs increase. There would be increased Delta outflow under Alternative 14 
3 relative to Existing Conditions in 5 months (42%) with the greatest increase of 4,759 cfs occurring 15 
during October.  16 

These values indicate that historical average tidal flows are two to three orders of magnitude larger 17 
than the largest mean monthly change in projected flows due to the alternatives such that any 18 
project impacts on fish, wildlife, and plants in the bays would be well within the current range of 19 
daily tidal flows and there would be no effect of H3_ELT.  20 
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Table 11-mult-18. Mean Delta Outflow (Thousand Acre-Feet) for Alternatives 1 and 2 in Relation to Existing Conditions 1 

  

Oct–Dec 

   

Jan–Mar 

   

Apr–Jun 

   

Jul–Sep 

   

Full Year 

 

 

Existing 
Conditions A1_LLT A2_LLT 

 

Existing 
Conditions A1_LLT A2_LLT 

 

Existing 
Conditions A1_LLT A2_LLT 

 

Existing 
Conditions A1_LLT A2_LLT 

 

Existing 
Conditions A1_LLT A2_LLT 

Wet 4,208 4,154 
(-1%) 

4,269 
(1%) 

 15,539 17,001 
(9%) 

16,499 
(6%) 

 7,156 5,528 
(-23%) 

5,575 
(-22%) 

 1,601 1,060 
(-34%) 

2,096 
(31%) 

 28,504 27,744 
(-3%) 

28,438 
(0%) 

Above Normal 1,931 2,232 
(16%) 

2,418 
(25%) 

 9,888 10,032 
(1%) 

9,856 
(0%) 

 4,093 3,128 
(-24%) 

3,284 
(-20%) 

 1,044 986 
(-6%) 

1,587 
(52%) 

 16,956 16,378 
(-3%) 

17,146 
(1%) 

Below Normal 1,359 1,682 
(24%) 

1,870 
(38%) 

 4,956 4,626 
(-7%) 

4,395 
(-11%) 

 2,783 2,321 
(-17%) 

2,503 
(-10%) 

 891 834 
(-6%) 

879 
(-1%) 

 9,989 9,463 
(-5%) 

9,647 
(-3%) 

Dry 1,215 1,396 
(15%) 

1,589 
(14%) 

 3,298 3,104 
(-6%) 

3,091 
(0%) 

 1,881 1,846 
(-2%) 

1,899 
(3%) 

 805 843 
(5%) 

852 
(1%) 

 7,200 7,190 
(0%) 

7,431 
(3%) 

Critical 896 1,276 
(42%) 

1,277 
(43%) 

 2,163 2,200 
(2%) 

2,255 
(4%) 

 1,224 1,236 
(1%) 

1,231 
(1%) 

 690 908 
(32%) 

932 
(35%) 

 4,973 5,621 
(13%) 

5,694 
(15%) 

All 2,247 2,424 
(8%) 

2,563 
(14%) 

  8,261 8,652 
(5%) 

8,433 
(2%) 

  3,935 3,193 
(-19%) 

3,273 
(-17%) 

  1,090 941 
(-14%) 

1,370 
(26%) 

  15,533 15,210 
(-2%) 

15,638 
(1%) 

 2 
 3 

Table 11-mult-19. Mean Delta Outflow (Thousand Acre-Feet) for Alternatives 3 and 8 in Relation to Existing Conditions 4 

    Oct–Dec       Jan–Mar       Apr–Jun       Jul–Sep       Full Year   

 

Existing 
Conditions A3_LLT A8_LLT 

 

Existing 
Conditions A3_LLT A8_LLT 

 

Existing 
Conditions A3_LLT A8_LLT 

 

Existing 
Conditions A3_LLT A8_LLT 

 

Existing 
Conditions A3_LLT A8_LLT 

Wet 4,208 4,190 
(0%) 

4,923 
(17%) 

 15,539 17,036 
(10%) 

17,017 
(10%) 

 7,156 5,537 
(-23%) 

6,420 
(-10%) 

 1,601 1,073 
(-33%) 

2,061 
(29%) 

 28,504 27,836 
(-2%) 

30,421 
(7%) 

Above Normal 1,931 2,291 
(19%) 

2,867 
(48%) 

 9,888 10,111 
(2%) 

10,744 
(9%) 

 4,093 3,124 
(-24%) 

4,163 
(2%) 

 1,044 1,003 
(-4%) 

1,501 
(44%) 

 16,956 16,529 
(-3%) 

19,276 
(14%) 

Below Normal 1,359 1,663 
(22%) 

2,388 
(76%) 

 4,956 4,650 
(-6%) 

5,672 
(14%) 

 2,783 2,324 
(-17%) 

3,351 
(20%) 

 891 863 
(-3%) 

802 
(-10%) 

 9,989 9,500 
(-5%) 

12,214 
(22%) 

Dry 1,215 1,426 
(17%) 

2,163 
(52%) 

 3,298 3,235 
(-2%) 

4,357 
(35%) 

 1,881 1,829 
(-3%) 

2,444 
(34%) 

 805 836 
(4%) 

803 
(-4%) 

 7,200 7,326 
(2%) 

9,767 
(33%) 

Critical 896 1,276 
(42%) 

1,685 
(88%) 

 2,163 2,246 
(4%) 

2,901 
(34%) 

 1,224 1,238 
(1%) 

1,670 
(36%) 

 690 914 
(33%) 

794 
(15%) 

 4,973 5,675 
(14%) 

7,050 
(42%) 

All 2,247 2,447 
(9%) 

3,110 
(38%) 

  8,261 8,714 
(5%) 

9,317 
(13%) 

  3,935 3,192 
(-19%) 

3,998 
(2%) 

  1,090 952 
(-13%) 

1,303 
(19%) 

  15,533 15,305 
(-1%) 

17,727 
(14%) 

 5 
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Table 11-mult-20. Mean Delta Outflow (Thousand Acre-Feet) for Alternative 4A in Relation to Existing Conditions 1 

    Oct–Dec       Jan–Mar       Apr–Jun       Jul–Sep       Full Year   

 

Existing 
Conditions_
ELT H3_ELT H4_ELT 

 

Existing 
Conditions_
ELT H3_ELT H4_ELT 

 

Existing 
Conditions_
ELT H3_ELT H4_ELT 

 

Existing 
Conditions_
ELT H3_ELT H4_ELT 

 

Existing 
Conditions_
ELT H3_ELT H4_ELT 

Wet 4,208 4,531 
(8%) 

4,597 
(9%) 

 15,539 16,203 
(4%) 

16,310 
(5%) 

 7,156 6,058 
(-15%) 

6,633 
(-7%) 

 1,601 2,016 
(26%) 

2,006 
(25%) 

 28,504 28,808 
(1%) 

29,545 
(4%) 

Above Normal 1,931 2,311 
(20%) 

2,326 
(20%) 

 9,888 9,866 
(0%) 

9,924 
(0%) 

 4,093 3,384 
(-17%) 

4,014 
(-2%) 

 1,044 1,525 
(46%) 

1,487 
(42%) 

 16,956 17,086 
(1%) 

17,752 
(5%) 

Below Normal 1,359 1,763 
(30%) 

1,790 
(32%) 

 4,956 4,595 
(-7%) 

4,895 
(-1%) 

 2,783 2,458 
(-12%) 

3,066 
(10%) 

 891 883 
(-1%) 

876 
(-2%) 

 9,989 9,699 
(-3%) 

10,627 
(6%) 

Dry 1,215 1,490 
(23%) 

1,482 
(0%) 

 3,298 3,104 
(-6%) 

3,218 
(4%) 

 1,881 1,732 
(-8%) 

1,853 
(7%) 

 805 740 
(-8%) 

754 
(2%) 

 7,200 7,066 
(-2%) 

7,307 
(3%) 

Critical 896 1,085 
(21%) 

1,089 
(22%) 

 2,163 2,162 
(0%) 

2,172 
(0%) 

 1,224 1,206 
(-2%) 

1,222 
(0%) 

 690 664 
(-4%) 

670 
(-3%) 

 4,973 5,117 
(3%) 

5,152 
(4%) 

All 2,247 2,562 
(14%) 

2,588 
(15%) 

  8,261 8,364 
(1%) 

8,484 
(3%) 

  3,935 3,392 
(-14%) 

3,799 
(-3%) 

  1,090 1,273 
(17%) 

1,267 
(16%) 

  15,533 15,590 
(0%) 

16,138 
(4%) 

 2 
 3 

Table 11-mult-21. Mean Delta Outflow (Thousand Acre-Feet) for Alternatives 2D and 5A in Relation to Existing Conditions 4 

    Oct–Dec       Jan–Mar       Apr–Jun       Jul–Sep       Full Year   

 

Existing 
Conditions_
ELT A2D_ELT A5A_ELT 

 

Existing 
Conditions_
ELT A2D_ELT A5A_ELT 

 

Existing 
Conditions_
ELT A2D_ELT A5A_ELT 

 

Existing 
Conditions_
ELT A2D_ELT A5A_ELT 

 

Existing 
Conditions_
ELT A2D_ELT A5A_ELT 

Wet 4,208 4,497 
(7%) 

4,490 
(7%) 

 15,539 16,092 
(4%) 

16,281 
(5%) 

 7,156 5,960 
(-17%) 

6,317 
(-12%) 

 1,601 2,010 
(25%) 

2,047 
(28%) 

 28,504 28,559 
(0%) 

29,135 
(2%) 

Above Normal 1,931 2,280 
(18%) 

2,179 
(13%) 

 9,888 9,763 
(-1%) 

9,875 
(0%) 

 4,093 3,325 
(-19%) 

3,594 
(-12%) 

 1,044 1,515 
(45%) 

1,570 
(50%) 

 16,956 16,883 
(0%) 

17,218 
(2%) 

Below Normal 1,359 1,754 
(29%) 

1,683 
(24%) 

 4,956 4,544 
(-8%) 

4,577 
(-8%) 

 2,783 2,445 
(-12%) 

2,500 
(-10%) 

 891 877 
(-2%) 

901 
(1%) 

 9,989 9,620 
(-4%) 

9,661 
(-3%) 

Dry 1,215 1,485 
(22%) 

1,386 
(-7%) 

 3,298 3,056 
(-7%) 

3,115 
(2%) 

 1,881 1,731 
(-8%) 

1,745 
(1%) 

 805 740 
(-8%) 

776 
(5%) 

 7,200 7,011 
(-3%) 

7,022 
(0%) 

Critical 896 1,086 
(21%) 

1,012 
(13%) 

 2,163 2,182 
(1%) 

2,128 
(-2%) 

 1,224 1,207 
(-1%) 

1,216 
(-1%) 

 690 669 
(-3%) 

663 
(-4%) 

 4,973 5,144 
(3%) 

5,019 
(1%) 

All 2,247 2,544 
(13%) 

2,482 
(10%) 

  8,261 8,297 
(0%) 

8,384 
(1%) 

  3,935 3,350 
(-15%) 

3,517 
(-11%) 

  1,090 1,269 
(16%) 

1,300 
(19%) 

  15,533 15,460 
(0%) 

15,683 
(1%) 

 5 

Bay Delta Conservation Plan 
RDEIR/SDEIS 11-152 2015 

ICF 00139.14 
 



 
 

Fish and Aquatic Resources 
 

Summary of CEQA Conclusion: 1 

These results indicate that the effects of operations on effects of operations on downstream habitat 2 
under all alternatives would less than significant and no mitigation would be necessary. There are 3 
no biologically meaningful significant effects to downstream flows, water temperature, dissolved 4 
oxygen concentration, sediment inputs, biological production, or biomass of fish transported 5 
downstream. 6 

Impact AQUA-219: Effects of Operations on Contaminants on Covered Species 7 

This impact discussion is new and is divided by Alternatives 1-5 (Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 8 
3, 4, 5); Alternatives 4A, 2D, and 5A; and Alternatives 6-9 (Alternatives 6, 7, 8, and 9). Residence 9 
time changes are shown for Alternatives 1-9 in Table 8-60a of Section 8.3.1.7. 10 

The effects of contaminants on aquatic resources associated with implementation of water 11 
operations will depend on how operations change the composition or concentration of 12 
contaminants, how contaminant bioavailability is affected, and how those changes might impact 13 
aquatic resources.  14 

This analysis is based on the results of the water quality evaluation presented in Chapter 8 Water 15 
Quality, and the detailed technical evaluation of the potential for alternatives to mobilize 16 
contaminants into the food chain provided in Draft BDCP Appendix 5D- Contaminants. 17 

Chapter 8 Water Quality presents a full analysis of changes to water quality that could result from 18 
water operations under all alternatives, and the reader is directed to that chapter for a full 19 
evaluation of those conclusions that are incorporated here by reference. The purpose of this section 20 
is to discuss the changes in water quality identified in Chapter 8 that could result in effects to 21 
aquatic species. Additional information on the contaminant occurrence, biogeochemistry, 22 
bioavailability and mechanisms by which the proposed water operations alternatives could result in 23 
changes to bioavailability of contaminants is also provided in Draft BDCP Appendix 5D -24 
Contaminants.  25 

Mercury 26 

The operational impacts of new flows under CM1 Water Facilities and Operation on mercury and 27 
methylmercury concentrations were evaluated both qualitatively in the context of a conceptual 28 
model for mercury in the delta, and quantitatively using a numerical model; details on these 29 
analyses are described in Appendix 8I, Mercury. These two lines of analyses must be considered 30 
together, since a very high level of uncertainty is associated with both approaches, as further 31 
described below. 32 

Based on the conceptual model, since the Sacramento River is a larger contributor of mercury 33 
loading to the Delta system relative to the San Joaquin River, a reduction of the flow from the 34 
Sacramento River entering the Delta (due to some of the flow being exported) and an increase in the 35 
flow from the San Joaquin River entering the Delta (as opposed to being exported) would be 36 
expected to result in an overall decrease in mercury loading to the Delta under CM1 water 37 
operations. However, since the concentrations of mercury in San Joaquin River are sometimes 38 
higher than the Sacramento River, there could be increases in mercury concentrations at certain 39 
locations, depending on the specific operations at any given time. 40 
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The quantitative analysis is fully described in Appendix 8I, Mercury. Two approaches to quantitative 1 
modeling were used – a regression-based model and a CVRWQCB TMDL model – both of which have 2 
considerable uncertainty in application. The difference between the model results and the actual 3 
fish tissue results were more variable for the CVRWQCB than the regression-based model, but 4 
similar conclusions on fish effects can be drawn from both model results. The results of the 5 
regression-based model only are discussed below, and the reader is directed to Appendix 8I, 6 
Mercury for further details on model approach and results.  7 

It uses a DSM-2-based model coupled with an equation to translate water concentrations to fish 8 
tissue concentrations. Although a high level of uncertainty is associated with the model, it was 9 
deemed useful as a line of evidence to estimate the potential magnitude of BDCP effects. The level of 10 
uncertainty is unavoidable given currently available data, and is associated with uncertainties in 11 
these areas: 12 

 The starting estimation of source water mercury concentrations;  13 

 Using a conservative model that does not fully account for chemical transformations of mercury;  14 

 Limited data sets (in number of samples, time, and space) used in the derivation of regression 15 
relationships; and  16 

 Applying the results of a bioaccumulation model based on largemouth bass to other aquatic 17 
species and terrestrial species.  18 

Largemouth bass was selected because a data set of coincident water concentrations and fish tissue 19 
concentrations is available, and is not for other species. Because of their position in the pelagic food 20 
chain, largemouth bass are a Delta species with high potential to bioaccumulate methylmercury and 21 
thus serve as a conservative bioindicator of methylmercury exposure potential for most species. 22 

Mercury is a widespread contaminant in the Delta system due to historic mining activities in the 23 
mountains that drain into the Delta. Modeled concentrations of mercury in bass fish tissue under 24 
both Existing Conditions and the No Action Alternative exceed the TMDL guidance concentration of 25 
0.24 mg/kg mercury (wet weight) as shown in Tables 1-7a and I-7b in Appendix 8I, Mercury.  26 

To evaluate the effects on aquatic resources in terms of current concentrations of mercury in fish 27 
and the changes that may result from proposed water operations, the exceedance quotients under 28 
each of the alternatives were compared to exceedance quotients under the No Action Alternative; 29 
differences are listed in Table 11-mult-22 and 11-mult-23. The exceedance quotient represents a 30 
comparison of tissue concentrations to the TMDL guidance concentration. An exceedance quotient 31 
greater than 1 indicates that tissue concentrations exceed the applicable guidance concentration. 32 
Table 11-mult-22 and 11-mult-23 show decreases (improvements) and increases (declines) in the 33 
exceedance quotient.  34 
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Table 11-mult-22. Difference in Exceedance Quotients for Mercury in Fish Tissue for Alternatives 1 
2D, 4A, and 5A Compared to No Action (ELT) 2 

 Alt.2D Alt. 4A H3 Alt. 4A H4 Alt. 5A 
Delta Interior      
Mokelumne River (South Fork) at Staten Island All 0.2 0.2 0.2 0.2 
  Drought 0.1 0.1 0.1 0.1 
San Joaquin River at Buckley Cove All 0.0 0.0 -0.1 0.0 
  Drought -0.1 -0.1 -0.1 0.0 
Franks Tract All 0.1 0.1 0.1 0.1 
  Drought 0.0 0.0 0.1 0.0 
Old River at Rock Slough All 0.1 0.1 0.1 0.1 
  Drought 0.0 0.0 0.1 0.0 
Western Delta      
Sacramento River at Emmaton All 0.0 0.0 0.0 0.0 
  Drought 0.0 0.0 0.1 0.0 
SJR at Antioch All 0.1 0.1 0.1 0.0 
  Drought 0.0 0.0 0.1 0.0 
Sacramento River at Mallard Island All 0.1 0.1 0.1 0.0 
  Drought 0.1 0.1 0.1 0.1 
Major Diversions (Pumping Stations)      
North Bay Aqueduct at Barker Slough PP All -0.1 -0.1 -0.1 -0.1 
  Drought -0.1 -0.1 -0.1 -0.1 
Contra Costa Pumping Plant #1 All 0.1 0.1 0.2 0.1 
  Drought 0.0 0.0 0.1 0.0 
Banks Pumping Plant All -0.2 -0.2 -0.2 -0.1 
  Drought 0.0 0.0 -0.1 0.0 
Jones Pumping Plant All -0.3 -0.2 -0.2 -0.1 
  Drought -0.1 -0.1 -0.1 -0.1 
 Minimum -0.3 -0.2 -0.2 -0.1 
 Maximum 0.2 0.2 0.2 0.2 
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Table 11-mult-23. Difference in Exceedance Quotients for Mercury in Fish Tissue for Alternatives 1–9 Compared to No Action (LLT) 1 

 Alt. 1 Alt. 2 Alt. 3 
Alt 
4H1 

Alt 
4H2 

Alt. 
4H3 Alt. 4H4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9 

Delta Interior             
Mokelumne River (South Fork) at Staten Island All 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.1 0.2 0.1 0.2 -0.2 
  Drought 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 -0.1 
San Joaquin River at Buckley Cove All 0.1 -0.1 0.0 -0.1 -0.1 -0.1 -0.1 0.0 0.0 0.0 -0.1 -0.3 
  Drought 0.1 -0.1 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.6 
Franks Tract All 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.1 0.4 0.3 0.3 0.4 
  Drought 0.1 0.1 0.0 0.1 0.1 0.1 0.1 0.1 0.4 0.3 0.3 0.4 
Old River at Rock Slough All 0.1 0.2 0.1 0.1 0.1 0.2 0.2 0.1 0.6 0.4 0.5 0.6 
  Drought 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.7 0.5 0.5 0.7 
Western Delta              
Sacramento River at Emmaton All 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 
  Drought 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.0 
SJR at Antioch All 0.0 0.1 0.0 0.0 0.0 0.1 0.1 0.0 0.3 0.2 0.2 0.1 
  Drought 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.2 0.2 0.2 0.1 
Sacramento River at Mallard Island All 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.2 0.1 0.1 0.0 
  Drought 0.0 0.0 0.0 -0.1 -0.1 0.1 0.1 0.0 0.1 0.1 0.2 0.0 
Major Diversions (Pumping Stations)              
North Bay Aqueduct at Barker Slough PP All -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 
  Drought -0.2 -0.1 -0.1 -0.2 -0.2 -0.2 -0.2 -0.1 -0.1 -0.1 -0.2 -0.1 
Contra Costa Pumping Plant #1 All 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.1 0.7 0.4 0.5 0.6 
  Drought 0.1 0.1 0.0 0.1 0.1 0.1 0.1 0.0 0.7 0.5 0.5 0.8 
Banks Pumping Plant All -0.2 -0.2 -0.2 -0.3 -0.3 -0.3 -0.3 -0.1 -0.6 -0.4 -0.4 -0.2 
  Drought 0.0 0.0 0.0 -0.1 -0.1 -0.1 -0.1 0.0 -0.5 -0.4 -0.3 -0.2 
Jones Pumping Plant All -0.2 -0.3 -0.1 -0.3 -0.3 -0.3 -0.3 -0.1 -0.7 -0.5 -0.6 -0.3 
  Drought 0.0 -0.1 0.0 -0.1 -0.1 -0.1 -0.1 0.0 -0.6 -0.5 -0.5 -0.3 
 Minimum -0.2 -0.3 -0.2 -0.3 -0.3 -0.3 -0.3 -0.1 -0.7 -0.5 -0.6 -0.6 
 Maximum 0.1 0.2 0.1 0.2 0.2 0.2 0.2 0.1 0.7 0.5 0.5 0.8 
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Alternatives 2D, 4A, and 5A (not adverse/less than significant) 1 

For Alternatives 2D, 4A, and 5A, the change in exceedance quotient with proposed water operations 2 
ranges from a decrease (improvement) of 0.3 to an increase (decline) of 0.2. Compared to an 3 
exceedance quotient of 1, which represents the threshold at which fish are expected to be affected, 4 
these values are considered within the range of uncertainty associated with the models that are the 5 
basis of this analysis, and no substantive change is indicated. Results are similar when compared to 6 
Existing Conditions (see Appendix 8I, Mercury). Overall, model results do not indicate an adverse 7 
impact to largemouth bass (and therefore other fish species in the Delta) due to water operations 8 
under Alternatives 2D, 4A, and 5A.  9 

NEPA Effects: Based on the above discussion, the effects of mercury and methylmercury in 10 
comparison to the No Action Alternative are not considered to be adverse to all fish species 11 
evaluated for Alternatives 2D, 4A, and 5A because the modeled changes are within the range of 12 
uncertainty and no substantive change is indicated.   13 

CEQA Conclusion: Alternatives 2D, 4A, and 5A would not increase levels of mercury by frequency, 14 
magnitude, and geographic extent such that the affected environment would be expected to have 15 
measurably higher body burdens of mercury in aquatic organisms, thereby substantially increasing 16 
the health risks to wildlife (including fish). This impact is considered to be less than significant for 17 
Alternatives 2D, 4A, and 5A. No mitigation is required. 18 

Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 4 and 5 (not adverse/less than significant) 19 

For Alternatives 1 through 5, the change in exceedance quotient with proposed water operations 20 
ranges from a decrease (improvement) of 0.3 to an increase (decline) of 0.2. Compared to an 21 
exceedance quotient of 1, which represents the threshold at which fish are expected to be affected, 22 
these values are considered within the range of uncertainty associated with the models that are the 23 
basis of this analysis, and no substantive change is indicated. Results are similar when compared to 24 
Existing Conditions (see Appendix 8I, Mercury). Overall, model results do not indicate an adverse 25 
impact to largemouth bass (and therefore other fish species in the Delta) due to water operations 26 
under Alternatives 1 through 5 of the alternatives.  27 

NEPA Effects: Based on the above discussion, the effects of mercury and methylmercury in 28 
comparison to the No Action Alternative are not considered to be adverse to all fish species 29 
evaluated for Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 4 and 5 because the modeled changes are within 30 
the range of uncertainty and no substantive change is indicated.  31 

CEQA Conclusion: Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 4 and 5 would not increase levels of 32 
mercury by frequency, magnitude, and geographic extent such that the affected environment would 33 
be expected to have measurably higher body burdens of mercury in aquatic organisms, thereby 34 
substantially increasing the health risks to wildlife (including fish). This impact is considered to be 35 
less than significant for Alternatives 1 through 5. No mitigation is required. 36 

Alternatives 6A, 6B, 6C, 7, 8 and 9 (adverse/significant) 37 

For Alternatives 6A, 6B, 6C, 7, 8 and 9, the range of differences was greater, from a decrease 38 
(improvement) of 0.7 to an increase of 0.8; it is likely that this range is outside the range of 39 
uncertainty associated with the model, and therefore, there is a greater likelihood that these 40 
changes could result in adverse effects on species. Alternative 9 showed the greatest increase in 41 
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exceedance quotient, with a maximum change in exceedance quotient of 0.8. Results are similar 1 
when compared to Existing Conditions (see Appendix 8I, Mercury).  2 

Although the use of largemouth bass as a surrogate species is conservative, especially relative to the 3 
lower trophic feeders such as delta smelt, longfin smelt, and splittail, model results for Alternatives 4 
6-9 show widespread increases in exceedance quotients, and the fish tissue and water 5 
concentrations from which the exceedance quotient is calculated. Results are similar relative to 6 
Existing Conditions.  7 

NEPA Effects: Based on the consistent and relatively high increases in the exceedance quotient for 8 
Alternatives 6A, 6B, 6C, 7, 8 and 9, these alternatives could result in adverse effects on all fish 9 
species considered, with greatest concern for sturgeon, since as larger fish that spend several years 10 
in the Delta, and therefore will tend to bioaccumulate more mercury in tissues. 11 

CEQA Conclusion: Alternatives 6A, 6B, 6C, 7, 8 and 9 may result in increased levels of mercury by 12 
frequency, magnitude, and geographic extent such that there could be measurably higher body 13 
burdens of mercury in aquatic organisms, thereby substantially increasing the health risks to 14 
wildlife (including fish). Effects under Alternatives 6 through 9 could be significant and unavoidable 15 
given a primary objective of the project is to change the CVP and SWP Delta operations. 16 

Selenium 17 

Currently elevated selenium concentrations in the Delta ecosystem are widely recognized as posing 18 
a threat to aquatic species. Selenium in the Delta ecosystem and potential effects of BDCP 19 
conservation measures on covered fish species are fully described in Chapter 8, Water Quality, 20 
Section 8.1.3.15 and the BDCP Effects Analysis – Appendix 5.D, Contaminants, Section 5D.4.2.1. These 21 
effects include impaired reproduction, embryonic deformities, and bioaccumulation.  22 

Overall, loading of selenium to the Delta aquatic system has decreased significantly (see Section 23 
8.1.3.15). The main controllable sources of selenium in the Bay-Delta estuary are agricultural 24 
drainage (generated by irrigation of seleniferous soils in the western side of the San Joaquin basin) 25 
and discharges from North Bay refineries (in processing selenium-rich crude oil), neither of which 26 
are affected by the alternatives. Both the San Joaquin River and North Bay selenium loads have 27 
declined in the last 15 years in response to, first, a control program in the San Joaquin Grassland 28 
area, and, second, National Pollutant Discharge Elimination System (NPDES) permit requirements 29 
established for refineries in the late 1990s  (see Section 8.1.3.15).  30 

The rate of bioaccumulation and effects of selenium on fish have much to do with their feeding 31 
behavior. The overbite clam, Potamocorbula amurensis, accumulates selenium and is key to 32 
mobilizing it into the food chain via benthic feeders such as green sturgeon, white sturgeon, and 33 
Sacramento splittail. Delta smelt and longfin smelt, on the other hand, would be expected to have 34 
lower exposure to selenium as they are feeding on pelagic organisms that are able to excrete most of 35 
the selenium they consume (Stewart et al. 2004).  36 

In Suisun Bay, particulate concentrations of selenium (the most bioavailable) are considered low, 37 
typically between 0.5 and 1.5 micrograms per gram (µg/g), but the bivalve Potamocorbula 38 
amurensis (overbite clam) contains elevated levels of selenium that range from 5 to 20 µg/g 39 
(Stewart et al. 2004). Given the fact that Potamocorbula may occur in abundances of up to 50,000 40 
per m2, the Suisun Marsh can be considered a sink for selenium because 95% of the biota in some 41 
areas are made up of this clam. 42 
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The longer the residence time of surface waters, the higher the particulate concentration resulting in 1 
higher selenium concentrations in wetlands and shallows (Presser and Luoma 2006, 2010). Aquatic 2 
systems in shallow, slow-moving water with low flushing rates are thought to accumulate selenium 3 
most efficiently (Presser and Luoma 2006; Lemly 1999). However, the ratio of selenium in 4 
particulates (which is more bioavailable) to selenium in the water column is a complex relationship 5 
that can vary across different hydrologic regimes and seasons (Presser and Luoma 2010). 6 

An increase of residence time in areas with dense clam populations that could experience increased 7 
loading due to the alternatives’ operations, (such as Suisun Bay) combined with a benthic-feeding 8 
covered fish species, such as green sturgeon, could result in increased mobilization and 9 
bioaccumulation of selenium in the food chain of benthic-feeding fish. Based on this, green sturgeon 10 
was identified as the fish species at highest risk for increased selenium exposures under water 11 
operations alternatives, since it is a high-trophic level benthic feeder that spends time feeding and 12 
spawning in the estuary including Suisun Marsh. Green sturgeon are used as the basis for 13 
determining the potential effects of selenium on other species as a result of operations.  14 

Selenium - Quantitative Modeling 15 

Bioaccumulation in two fish species was modeled: largemouth bass and green sturgeon. Largemouth 16 
bass was modeled primarily because it is the only species for which fish tissue data were available 17 
from representative locations throughout the Delta (including wet and dry years), so fish tissue and 18 
water data could be used to develop relationships between water and fish concentrations. Also, 19 
because largemouth bass is a voracious, high-level consumer relative to the covered fish species, it 20 
will show effects of bioaccumulation, and is a reasonable surrogate for covered species that are 21 
pelagic-based feeders. The largemouth bass model approach is fully described in Appendix 8M, 22 
Selenium.  23 

As discussed above, the greatest rate of selenium bioaccumulation into the food web is through a 24 
diet based on sessile, filter feeder organisms, such as clams, that bioaccumulate selenium at very 25 
high rates. Because the greatest probability for selenium accumulation in fish was identified for 26 
benthic-feeding green sturgeon in the western Delta (Suisun Bay), bioaccumulation in green 27 
sturgeon at two western Delta locations was also modeled; the modeling approach and all results 28 
are fully described in Appendix 8M, Selenium.  29 

For largemouth bass, model results for all alternatives indicate little to no changes in tissue 30 
selenium concentrations (see Appendix 8M, Selenium). Also, exceedance quotients are below 1 for 31 
both the No Action Alternative and project alternatives, indicating tissue concentrations below the 32 
Level of Concern for fish tissue of 4 mg/kg (dry weight) (Beckon 2008; see Appendix 8M, Selenium 33 
for a discussion of levels used for comparison) and Toxicity Threshold of 8.1 mg/kg dw (USEPA 34 
2014). These results show little difference among locations throughout the Delta.  35 

For green sturgeon, estimated tissue selenium concentrations for Existing Conditions and the No 36 
Action Alternative-ELT, when the entire modeled period (1976–1991) is considered, are close to the 37 
toxicity threshold of 5 mg/kg (dry weight), and drought period concentrations exceed the toxicity 38 
threshold (Presser and Luoma 2010; see Appendix 8M, Selenium for a discussion of levels used for 39 
comparison) (Table 11-mult-24). For Alternatives 2D, 4A, and 5A, model results showed some 40 
increases in selenium tissue concentrations, as shown in Table 11-mult-24.  41 

Increases in concentrations ranged from 0.2 to 0.9 mg/kg for these alternatives; this increase should 42 
be considered relative to the toxicity threshold of 5 mg/kg (low end established by Presser and 43 
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Luoma (2013). To compare the Alternatives 2D, 4A, and 5A in terms of potential toxicity to fish, the 1 
hazard quotients were compared for the alternatives (Table 11-mult-25). Hazard quotients 2 
increased by a maximum of 0.2; this should be considered in the context that a hazard quotient less 3 
than 1 is considered below risk levels.   4 

Table 11-mult-24. Annual average selenium concentrations in whole-body green sturgeon 5 

Location Perioda 

Estimated Concentrations of Selenium in Whole-body Green Sturgeon 
(mg/kg, dw) 

Existing 
Conditions 

No Action 
Alternative 
ELT 

Alternative 
2D  
ELT 

Alternative 
4A-H3 ELT 

Alternative 
4A-H4 ELT 

Alternative 
5A  
ELT 

San Joaquin 
River at 
Antioch 

ALL 4.71 4.73 5.64 5.54 5.59 5.05 

DROUGHT 6.82 6.87 7.31 7.30 7.35 7.14 

Sacramento 
River at 
Mallard Island 

ALL 4.38 4.41 4.98 4.92 4.93 4.60 

DROUGHT 6.93 6.96 7.25 7.24 7.27 7.16 

dw - dry weight 
ELT - Early Long Term 
mg/kg - milligram per kilogram 
a All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 

5-consecutive-year (Water Years 1987-1991) drought period consisting of dry and critical water-year 
types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index). 

 6 

Table 11-mult-25. Comparison of annual average selenium concentrations in whole-body green 7 
sturgeon to toxicity thresholdsa for Existing Conditions, the No Action Alternative (ELT), and 8 
Alternatives 2D, 4A, and 5A ELT 9 

Location Period b 

Existing 
Conditions 

No Action 
Alternative 
ELT 

Alternative 
2D 
ELT 

Alternative 
4A-H3 ELT 

Alternative 
4A-H4 ELT 

Alternative 
5A 
ELT 

Low High Low High Low High Low High Low High Low High 
San Joaquin 
River at 
Antioch 

ALL 0.94 0.59 0.95 0.59 1.1 0.70 1.1 0.69 1.1 0.70 1.0 0.63 

DROUGHT 1.4 0.85 1.4 0.86 1.5 0.91 1.5 0.91 1.5 0.92 1.4 0.89 

Sacramento 
River at 
Mallard 
Island 

ALL 0.88 0.55 0.88 0.55 1.00 0.62 0.98 0.61 0.99 0.62 0.92 0.58 

DROUGHT 1.4 0.87 1.4 0.87 1.4 0.91 1.4 0.91 1.5 0.91 1.4 0.89 

dw - dry weight 
ELT - Early Long Term 
mg/kg - milligram per kilogram 
a Toxicity thresholds are those reported in Presser and Luoma (2013): Low = 5 mg/kg, dw and High = 8 

mg/kg, dw 
b All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 

5-consecutive-year (Water Years 1987-1991) drought period consisting of dry and critical water-year 
types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index). 
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Table 11-mult-26. Summary of Annual Average Selenium Concentrations in Whole-body Green Sturgeon for Existing Conditions, No Action 1 
Alternative - Late Long Term and Alternatives 1-9  2 

Location Period a 

Estimated Concentrations of Selenium in Whole-body Sturgeon (mg/kg, dw) 

Existing 
Conditions 

No Action 
Alternative 

Alternative 
1 2 3 4H1 4H2 4H3 4H4 5 6 7 8 9 

San Joaquin 
River at 
Antioch 

ALL 4.71 4.68 5.26 5.58 5.02 5.39 5.45 5.50 5.57 5.02 6.64 6.12 6.13 6.35 

DROUGHT 6.82 6.91 7.05 7.39 7.03 7.21 7.28 7.39 7.47 7.16 8.80 8.43 8.45 9.31 

Sacramento 
River at 
Mallard 
Island 

ALL 4.38 4.39 4.72 4.89 4.57 4.79 4.81 4.84 4.87 4.55 5.45 5.15 5.15 5.15 

DROUGHT 6.93 6.98 7.10 7.26 7.09 7.17 7.20 7.26 7.29 7.14 7.93 7.74 7.75 8.14 

dw - dry weight 
mg/kg - milligram per kilogram 
a All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5-consecutive-year (Water Years 1987-1991) drought period 
consisting of dry and critical water-year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index). 
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Modeled concentrations of selenium in green sturgeon for Alternatives 1 through 9 are summarized 1 
in Table 11-mult-26. Estimated tissue selenium concentrations for Existing Conditions and the No 2 
Action Alternative (LLT), when the entire modeled period (1976–1991) is considered, are close to 3 
the toxicity threshold of 5 mg/kg (Presser and Luoma 2013). During the drought period, selenium 4 
concentrations exceed the lower toxicity level of 5 mg/kg (Presser and Luoma 2013) for both the 5 
Existing Conditions and No Action Alternative. Selenium concentrations show slight increases for 6 
Alternatives 1 through 5 and moderate increases for Alternatives 6 through 9. The primary 7 
mechanism for these changes is the increased proportion of San Joaquin River water entering the 8 
Delta, which has elevated loads of selenium.  9 

However, looking across all water years, selenium concentrations in sturgeon fish tissue would be 10 
slightly to moderately increased to above the toxicity value for Alternatives 1 through 9 at the San 11 
Joaquin River at Antioch (see Table 11-mult-27). Conversely, model results for Sacramento River at 12 
Mallard Island show that selenium concentrations would be below the lower toxicity level for 13 
Alternatives 1 through 5, but above for Alternatives 6 through 9. 14 

Exceedance quotients (concentration divided by the toxicity value) for Alternatives 1 through 9, 15 
relative to the No Action Alternative and Existing Conditions are shown in Table-11-mult-27. 16 
Following the concentration trend discussed above, changes in exceedance quotient are slight for all 17 
Alternatives 1 through 9 at the Sacramento River, and for Alternatives 1 through 5 (ranges from no 18 
change to 0.2) in the San Joaquin River. However, Alternatives 6 through 9 have greater changes in 19 
the exceedance quotient for the San Joaquin River (ranges from 0.1 to 0.5).20 
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Table 11-mult-27. Comparison of Annual Average Selenium Concentrations in Whole-body Green Sturgeon to Toxicity Thresholds Sturgeon for Existing Conditions, No Action Alternative - Late Long Term and Alternatives 1-9 1 

Location Period b 

Existing 
Conditions 

No Action 
Alternative Alternative 1 Alternative 2 Alternative 3 

Alternative 4 
(H1) 

Alternative 4 
(H2) 

Alternative 4 
(H3) 

Alternative 4 
(H4) Alternative 5 Alternative 6 Alternative 7 Alternative 8 Alternative 9 

Low a High a Low a High a Low a High a Low a High a Low a High a Low a High a Low a High a Low a High a Low a High a Low a High a Low a High a Low a High a Low a High a Low a High a 

San Joaquin 
River at 
Antioch 

ALL 0.94 0.59 0.94 0.59 1.1 0.66 1.1 0.70 1.0 0.63 1.1 0.67 1.1 0.68 1.1 0.69 1.1 0.70 1.0 0.63 1.3 0.83 1.2 0.76 1.2 0.77 1.3 0.79 

DROUGHT 1.4 0.85 1.4 0.86 1.4 0.88 1.5 0.92 1.4 0.88 1.4 0.90 1.5 0.91 1.5 0.92 1.5 0.93 1.4 0.89 1.8 1.1 1.7 1.1 1.7 1.1 1.9 1.2 

Sacramento 
River at 
Mallard Island 

ALL 0.88 0.55 0.88 0.55 0.94 0.59 0.98 0.61 0.91 0.57 0.96 0.60 0.96 0.60 0.97 0.60 0.97 0.61 0.91 0.57 1.1 0.68 1.0 0.64 1.0 0.64 1.0 0.64 

DROUGHT 1.4 0.87 1.4 0.87 1.4 0.89 1.5 0.91 1.4 0.89 1.4 0.90 1.4 0.90 1.5 0.91 1.5 0.91 1.4 0.89 1.6 0.99 1.5 0.97 1.6 0.97 1.6 1.0 
a Toxicity thresholds are those reported in Presser and Luoma (2013): Low = 5 mg/kg, dw and High = 8 mg/kg, dw 
b All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5-consecutive-year (Water Years 1987-1991) drought period consisting of dry and critical water-year types (as defined by the Sacramento Valley 40-30-30 water year 

hydrologic classification index). 
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Based on the above analysis, findings are as follows: 1 

 Quantitative modeling indicates minimal effects on concentrations and no exceedance of toxicity 2 
thresholds for a largemouth bass. Largemouth bass is representative of a high trophic level fish 3 
species with a planktonic diet that spends its life in the Delta. Thus results for largemouth bass 4 
would likely overestimate effects on fish feeding lower on the food chain or that do not spend 5 
significant amounts of time in the Delta, including delta smelt, longfin smelt, Chinook salmon, 6 
steelhead and lamprey. 7 

 Benthic feeders have a greater potential to bioaccumulate selenium. Modeling results for green 8 
sturgeon, a high trophic level benthic feeder, indicate moderate increases in selenium tissue 9 
concentrations and changes in exceedance quotient for all alternatives in the Sacramento River 10 
at Mallard Island, and Alternatives 1 through 5 in the San Joaquin River at Antioch, although the 11 
effects of this increase are highly uncertain.  12 

 Green sturgeon model results also apply to white sturgeon and splittail. However, when 13 
applying results to splittail, the proportion of bivalves that constitute their diet, is less than that 14 
of green sturgeon.  15 

 Overall decrease in loading of selenium into the Delta system unrelated to the alternatives is 16 
expected to continue to occur through existing and future enforcement actions. In addition, land 17 
use transitioning from agricultural use to tidal wetlands under most of the alternatives will also 18 
result in decreased selenium loading in the future.  19 

 AMM 27 would develop a plan to evaluate site-specific restoration conditions and include design 20 
elements that minimize any conditions that could be conducive to increases of bioavailable 21 
selenium in restored areas. Before ground-breaking activities associated with site-specific 22 
restoration occurs, identify and evaluate potentially feasible actions for the purpose of 23 
minimizing conditions that promote bioaccumulation of selenium in restored areas. As such, 24 
restored areas would be less likely to promote bioaccumulation of selenium that may be 25 
increased as a result of operations.  26 

Alternatives 2D, 4A, and 5A (not adverse/less than significant) 27 

NEPA Conclusion: Based on the above discussion, Alternatives 2D, 4A, and 5A would not be adverse 28 
for green and white sturgeon because the increase in concentrations would cause concentrations to 29 
be only slightly above the low threshold in all years; average concentrations would still be below the 30 
high benchmark in all years.  Similarly, in drought years, there would be little to no change in the 31 
long-term average exceedance of the low toxicity threshold and the high toxicity threshold would 32 
not be exceeded.  Thus, overall, these alternatives would not be expected to substantially increase 33 
the frequency with which applicable threshold would be exceeded in the Delta, there being only a 34 
small increase for sturgeon exceedance relative to the low threshold for sturgeon and no exceedance 35 
of the high threshold.  Therefore, effects to green and white sturgeon are considered to be not 36 
adverse. 37 

CEQA Conclusion: Based on the above discussion, Alternatives 2D, 4A, and 5A would not be adverse 38 
for green and white sturgeon because the increase in concentrations would cause concentrations to 39 
be only slightly above the low threshold in all years; average concentrations would still be below the 40 
high benchmark in all years.  Similarly, in drought years, there would be little to no change in the 41 
long-term average exceedance of the low toxicity threshold and the high toxicity threshold would 42 
not be exceeded.  Thus, overall, these alternatives would not be expected to substantially increase 43 
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the frequency with which applicable threshold would be exceeded in the Delta, there being only a 1 
small increase for sturgeon exceedance relative to the low threshold for sturgeon and no exceedance 2 
of the high threshold.  Therefore, effects to green and white sturgeon are considered to be less than 3 
significant. No mitigation is required. 4 

Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 4 and 5 (not adverse/less than significant) 5 

NEPA Conclusion: The conclusions for Alternatives 1-5 are the same as those presented for 6 
Alternatives 4A, 2D, and 5A. The small modeled changes would not be expected to substantially 7 
increase the frequency with which applicable threshold would be exceeded in the Delta and as such, 8 
Alternatives 1 through 5 would not be adverse. 9 

CEQA Conclusion: The conclusions for Alternatives 1-5 are the same as those presented for 10 
Alternatives 4A, 2D, and 5A. The small modeled changes would not be expected to substantially 11 
increase the frequency with which applicable threshold would be exceeded in the Delta and as such, 12 
Alternatives 1 through 5 would be less than significant. No mitigation is required. 13 

Alternatives 6A, 6B, 6C, 7, 8 and 9 (adverse/significant) 14 

NEPA Effect: Based on the above discussion for green sturgeon which was assumed to the species 15 
most sensitive to selenium, Alternatives 6 through 9 have the potential to exceed applicable 16 
screening levels in the western Delta and Suisun Marsh for green sturgeon, and therefore, these 17 
alternatives would be adverse for green and white sturgeon, and splittail. 18 

CEQA Conclusion: Based on the above discussion, Alternatives 6 through 9 have the potential to 19 
exceed applicable screening levels in the western Delta and Suisun Marsh for green sturgeon, and 20 
therefore, these alternatives would be significant for green and white sturgeon, and splittail.   21 

11.3.6 Impacts Previously with No NEPA Effects Determination 22 

The following impacts did not include NEPA effect determinations in the Public Draft EIR/EIS for a 23 
number of reasons including conflicting modeling results and lack of data or other information to 24 
support a conclusion. As part of this REIR/EIS, these effects were re-examined and NEPA 25 
determinations have been made for each effect. Table 11-mult-28 presents a list of impacts with 26 
uncertain NEPA effect determinations in the Public Draft EIR/EIS and their respective conclusions in 27 
this document.  28 
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Table 11-mult-28: Impacts Previously with Uncertain NEPA Effect and/or CEQA Conclusion 1 
Determinations 2 

Impact 

Public Draft EIR/EIS 
Determination  

Final EIR/EIS 
Determination 

NEPA Effect NEPA Effect 
Impact AQUA-5: Effects of Water 
Operations on Rearing Habitat for Delta 
Smelt 

No Determination:  
Alternatives 1A, 1B, 1C, 2A, 2B, 
2C, 3, 5, 6A, 6B, 6C, 7, 8 and 9 

Not Adverse: Alternatives 
1A, 1B, 1C, 2A, 2B, 2C, 3, 5, 
6A, 6B, 6C, 7, 8 and 9  

Impact AQUA-6: Effects of Water 
Operations on Migration Conditions for 
Delta Smelt 

No Determination:  
Alternatives 1A, 1B, 1C, 2A, 2B, 
2C, 3, 4, 5, 6A, 6B, 6C, 7, 8 and 9 

Not Adverse:  
Alternatives 1A, 1B, 1C, 2A, 
2B, 2C, 3, 4, 5, 6A, 6B, 6C, 7, 
8 and 9 

Impact AQUA-8: Effects of Contaminants 
Associated with Restoration Measures on 
Delta Smelt 

Not Adverse/No 
Determination:  
Alternatives 1A, 1B, 1C, 2A, 2B, 
2C, 3, 4, 5, 6A, 6B, 6C, 7, 8 and 9 

Not Adverse:  
Alternative 1A, 1B, 1C, 2A, 
2B, 2C, 3, 4, 5, 6A, 6B, 6C, 7, 
8 and 9 

Impact AQUA-22: Effects of Water 
Operations on Spawning, Egg Incubation, 
and Rearing Habitat for Longfin Smelt 

No Determination:  
Alternatives 1A, 1B, 1C, 2A, 2B, 
2C, 3, 5, 6A, 6B, 6C, 7, 8 and 9 

Not Adverse:  
Alternative 1A, 1B, 1C, 2A, 
2B, 2C, 3, 5, 6A, 6B, 6C, 7, 8 
and 9 

Impact AQUA-26: Effects of Contaminants 
Associated with Restoration Measures on 
Longfin Smelt 

Not Adverse/No 
Determination:  
Alternatives 1A, 1B, 1C, 2A, 2B, 
2C, 3, 4, 5, 6A, 6B, 6C, 7, 8 and 9 

Not Adverse:  
Alternatives 1A, 1B, 1C, 2A, 
2B, 2C, 3, 4, 5, 6A, 6B, 6C, 7, 
8 and 9 

Impact AQUA-40: Effects of Water 
Operations on Spawning and Egg 
Incubation Habitat for Chinook Salmon 
(Winter-Run ESU) 

No Determination:  
Alternatives 3, 4 and 7 

Not Adverse:  
Alternatives 4 and 7 
Adverse/Significant:  
Alternative 3* 

Impact AQUA-42: Effects of Water 
Operations on Migration Conditions for 
Chinook Salmon (Winter-Run ESU) 

No Determination:  
Alternatives 4, 5 and 7 

Not Adverse:  
Alternatives 4, 5 and 7 

Impact AQUA-58: Effects of Water 
Operations on Spawning and Egg 
Incubation Habitat for Chinook Salmon 
(Spring-Run ESU) 

No Determination:  
Alternatives 2A, 2B, 2C, 4, 5 and 
7 

Not Adverse:  
Alternatives 2A, 2B, 2C, 4, 5 
and 7 

Impact AQUA-60: Effects of Water 
Operations on Migration Conditions for 
Chinook Salmon (Spring-Run ESU) 

No Determination:  
Alternatives 3, 4, 5, 6 and 7 

Not Adverse:  
Alternatives 3, 4, 5 and 7 

Impact AQUA-78: Effects of Water 
Operations on Migration Conditions for 
Chinook Salmon (Fall-/Late Fall–Run 
ESU) 

No Determination:  
Alternatives 4 and 7  

Not Adverse:  
Alternative 7 
Adverse/Significant  
Alternative 4*  

Impact AQUA-96: Effects of Water 
Operations on Migration Conditions for 
Steelhead 

No Determination:  
Alternatives 3, 4, 5 and 7 

Not Adverse:  
Alternatives 3, 4, 5 and 7 

Impact AQUA-132: Effects of Water 
Operations on Migration Conditions for 
Green Sturgeon 

No Determination:  
Alternatives 4, 5, 6A, 6B, 6C and 
9 

Not Adverse:  
Alternatives 4, 5, 6A, 6B, 6C 
and 9 

* Denotes a change in CEQA conclusion due to change in NEPA effect determination.  
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Impact AQUA-5: Effects of Water Operations on Rearing Habitat for Delta Smelt 1 

Within the public draft EIR/EIS, a NEPA determination was not made for any alternative for water 2 
operations effects on rearing habitat for delta smelt, except for Alternative 4. This section provides 3 
determinations for all alternatives, except for Alternative 4 (the analysis presented for Alternative 4 4 
in the public draft EIR/EIS remains valid—it concluded that the impact was not adverse because of 5 
the Decision Trees process). Note that additional analysis of this impact is presented in the analyses 6 
of the new alternatives, i.e., Alternatives 2D, 4A, and 5A (see sections 4.3.7, 4.4.7, and 4.4.8). 7 

Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 5, 6A, 6B, 6C, 7, 8 and 9 (not adverse)  8 

NEPA Effects: As described in the public draft EIR-EIS, the principal method used to assess the 9 
potential effects on rearing habitat for delta smelt was the method based on Feyrer and coauthors 10 
(2011). The issues related to this method and the processes that it represents are discussed in the 11 
public draft EIR-EIS, as well as in more recent analyses for Alternative 4A. To reiterate the issues 12 
related to this method, and as described in the Low Salinity Zone discussion within Section 11.1.2.2, 13 
there are remaining uncertainties regarding the contribution of the survivorship of delta smelt in 14 
the fall period to interannual population variability, concerns regarding the current sampling data, 15 
and investigation of the potential application of a habitat index that applies multiple habitat 16 
characteristics. The CAMT process is investigating these and other questions to better understand 17 
how summer and fall flow conditions influence the abundance of delta smelt. However, these CAMT 18 
efforts remain incomplete and while they can and will be applied in the future, this information is 19 
currently unavailable. As such, the analysis of rearing habitat effects on delta smelt relies on a 20 
technique based on the method of Feyrer and coauthors (2011) which estimates the extent of 21 
abiotic habitat for delta smelt in the fall (September–December, the older juvenile rearing and 22 
maturation period) as a function of changes in X2 (as detailed in BDCP Effects Analysis –Appendix 5.C, 23 
Flow, Section 5C.5.4.5.1 Delta Smelt Fall Abiotic Habitat Index hereby incorporated by reference; see 24 
also discussion in the Low Salinity Zone discussion within Section 11.1.2.2). 25 

As described for Alternative 4 in the public draft EIR/EIS, Feyrer and coauthors (2011) 26 
demonstrated that X2 in the fall correlates nonlinearly with an index of delta smelt abiotic habitat in 27 
the West Delta, Suisun Bay, and Suisun Marsh subregions, as well as smaller portions of the Cache 28 
Slough, South Delta, and North Delta subregions (see Figure 3 of Feyrer et al. 2011). Investigations 29 
in recent years have indicated that delta smelt occur year-round in the Cache Slough subregion, 30 
including Cache Slough, Liberty Island, and the Sacramento Deep Water Ship Channel (Baxter et al. 31 
2010; Sommer et al. 2011). Whether the same individuals are residing in these areas for their full 32 
life cycles or different individuals are moving between upstream and downstream habitats is not 33 
known (Sommer et al. 2011). The delta smelt fall abiotic habitat index is the surface area of water in 34 
the west Delta, Suisun Bay, and Suisun Marsh (as well as smaller portions of the Cache Slough, South 35 
Delta, and North Delta subregions) weighted by the probability of presence of delta smelt based on 36 
water clarity (Secchi depth) and salinity (specific conductance) in the water. Feyrer and coauthors’ 37 
(2011) method found these two variables to be significant predictors of delta smelt presence in the 38 
fall. They also concluded that water temperature was not a predictor of delta smelt presence in the 39 
fall, although it has been shown to be important during summer months (Nobriga et al. 2008). Manly 40 
et al. (2015) commented on the analysis of Feyrer et al. (2011) and found that the amount of 41 
variability in delta smelt presence explained by water clarity and salinity decreased when a region 42 
factor was included in the analysis, and suggested that inclusion of a region factor and an 43 
independent abundance term could improve the original habitat index of Feyrer et al. (2011). Based 44 
on the observations of Manly et al. (2015), the analysis of Alternative 4A presented herein based on 45 
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Feyrer et al. (2011) gives more weight to dynamic habitat effects (e.g., changes in salinity and the 1 
location of the low-salinity zone) than static habitat (geographic regions). 2 

As noted for Alternative 4, the degree of individual movement between upstream and downstream 3 
habitats has not been confirmed (Sommer et al. 2011), although emerging evidence suggests that a 4 
substantial fraction of the fish occurring in the upstream areas are residing there throughout the 5 
year (Hobbs in prep.). 6 

Disagreements regarding the relationship between Fall X2 and delta smelt abundance prompted the 7 
CAMT process, which is currently investigating these relationships through a multi-agency 8 
collaborative process which may yield additional or different insight regarding how fall habitat 9 
conditions affect rearing and overall success of delta smelt. 10 

In general, and assuming that restored habitat does not contribute to abiotic rearing habitat extent 11 
for delta smelt, the index representing rearing habitat extent for delta smelt in the fall based on 12 
Feyrer et al. (2011) is lower under the alternatives that do not include Fall X2 per the 2008 USFWS 13 
BiOp than under NAA: Alternatives 1A, 1B, 1C, and 3. Should habitat restored under CM4 Tidal 14 
Natural Communities Restoration provide abiotic rearing habitat, the overall average abiotic habitat 15 
index would be similar to NAA, by being greater in drier years but less in wetter years. As described 16 
in the public draft BDCP EIR/EIS for Alternative 1A, the areas restored under CM4 may also provide 17 
additional food production and export to rearing areas which would be beneficial to delta smelt, 18 
particularly from the Suisun Marsh, West Delta, and Cache Slough ROAs which are closer to the 19 
species’ main range. A decrease in food resources (principally calanoid copepods) has been linked to 20 
declines in delta smelt abundance in several studies. Kimmerer (2008) demonstrated a strong 21 
positive correlation between survival of juvenile delta smelt from summer to fall and density of 22 
calanoid copepods during that period. Miller et al. (2012) found that minimum density of the 23 
calanoid copepods Eurytemora affinis and Pseudodiaptomus forbesi during the spring delta smelt 24 
larval period (April–June) and average density of E. affinis and P. forbesi during the fall (September–25 
December) were significantly related to interannual trends in fall delta smelt relative abundance. 26 
Maunder and Deriso (2010) found that April–June minimum density of E. affinis and P. forbesi before 27 
the larval life stage and July–August average density of E. affinis and P. forbesi after the juvenile life 28 
stage (July–August) were important factors associated to changes in delta smelt abundance in their 29 
life cycle model. Mac Nally et al. (2010) found some statistical evidence that summer calanoid 30 
copepod density was associated with annual trends in abundance of delta smelt in the fall. The 31 
decrease in food resources may have been because of a factor such as a change in phytoplankton and 32 
zooplankton assemblages related to biological invasions (e.g., the invasive clam Corbula amurensis) 33 
(Winder and Jassby 2011) and anthropogenic factors such as nutrient balance (Dugdale et al. 2007; 34 
Glibert et al. 2011). Because of the reduction in fall abiotic habitat and the uncertainty in restoration 35 
outcomes, it is concluded that Alternatives 1A, 1B, 1C, and 3 would have an adverse effect on delta 36 
smelt rearing habitat. 37 

The other alternatives (i.e., other than 1A, 1B, 1C, and 3) either include Fall X2 per the 2008 USFWS 38 
BiOp or some sufficient magnitude of fall Delta outflow that results in little to no difference from the 39 
NAA in abiotic habitat index, even without any assumed benefits of tidal habitat restoration. It is 40 
concluded that Alternatives 2A, 2B, 2C, 2D,4A, 5, 5A, 6, 7, 8, and 9 would not have an adverse effect 41 
on delta smelt rearing habitat.  42 
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Impact AQUA-6: Effects of Water Operations on Migration Conditions for Delta Smelt 1 

Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 4, 5, 6A, 6B, 6C, 7, 8 and 9 (not adverse)  2 

Within the public draft EIR/EIS, there was no NEPA determination for any alternative for water 3 
operations effects on migration conditions for delta smelt. This section provides determinations for 4 
all alternatives. Note that additional analysis of this impact is presented in the analyses of the new 5 
alternatives, i.e., Alternatives 2D, 4A, and 5A (see sections 4.3.7, 4.4.7, and 4.4.8). 6 

NEPA Effects: As described in the public draft EIR-EIS, the initiation of delta smelt upstream 7 
migration is associated with pulses of freshwater inflow, which are turbid, cool, and less saline 8 
(Grimaldo et al. 2009). Although the alternatives that include north Delta intakes (i.e., Alternatives 9 
1A, 1B, 1C, 2A, 2B, 2C, 2D, 3, 4A, 5, 5A, 7, and 8) may decrease sediment supply to the estuary (up to 10 
~8-9% ), with the potential for decreased habitat suitability for delta smelt in some locations, there 11 
would not be an adverse effect during the migration period because these changes are not expected 12 
to affect suspended sediment concentration during the first flush of precipitation that cues delta 13 
smelt migration. In addition, water operations would not affect water temperature to any 14 
biologically meaningful degree. The impact on migration conditions for delta smelt therefore would 15 
not be adverse for any alternative relative to NAA. 16 

Impact AQUA-8: Effects of Contaminants Associated with Restoration Measures on Delta 17 
Smelt  18 

Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 4, 5, 6A, 6B, 6C, 7, 8 and 9 (not adverse) Effects of 19 
implementing the habitat restoration conservation measures (CM2, CM4–CM7, and CM10) on delta 20 
smelt will depend on the life stage present in the area of elevated toxins and the duration of 21 
exposure. Formation and release of toxic constituents from sediments (e.g., in restored areas) is tied 22 
to inundation, and so highest concentrations will occur during seasonal high water and to a lesser 23 
extent for short time periods on a tidal cycle in marshes.  24 

A complete analysis can be found in the Public Draft BDCP Effects Analysis – Appendix 5D, 25 
Contaminants, hereby incorporated by reference. 26 

Mercury 27 

Restoration will involve inundation of soils that may contain mercury. Because insoluble mercury 28 
found in dry soils can be converted into the more toxic form of methylmercury in an aquatic system, 29 
restoration actions could result in mobilizing mercury into the food web. Many environmental and 30 
chemical factors work together to determine the rate of mercury methylation, including how often 31 
the soils are inundated, if the soils completely dry out between inundation, the amount of mercury 32 
contained in the inundated soils, and geochemical regime (oxidizing vs. reducing). Other influencing 33 
factors include vegetation, grain size, availability of binding constituents (iron, sulfur, organic 34 
matter), and factors influencing success of the microbes responsible for the methylation process 35 
(nutrients and dissolved oxygen) (Alpers et al. 2008; Wood et al. 2010;Miles and Ricca 2010).  36 

As discussed throughout this section, the biogeochemistry and fate and transport of mercury and 37 
methylmercury are very complex. Quantification of the amount of mercury methylation that may 38 
occur from restoration actions is not possible to quantify on a regional level, and will require site 39 
specific analysis, with is included in all Alternatives as CM 12. The following analysis is based on best 40 
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available science, recognizes the level of uncertainty associated with the analysis, and has included 1 
CM12 to address this uncertainty. 2 

Research is ongoing to better understand the fate and transport of mercury in the environment, and 3 
specifically the amount mobilized by restoration actions. Substantial research is currently being 4 
undertaken to better understand the mechanisms for mercury methylation associated with wetland 5 
restoration by the DWR Mercury Monitoring and Evaluation Section and the Delta Mercury Control 6 
Program. Early results are expected starting in 2015, as outlined in Technical Memorandum for the 7 
Methylmercury Control Study Workplan (December 20, 2013) (The Open Water Workgroup et al 8 
2013). 9 

Mercury is transformed by reducing bacteria in flooded fine sediments subjected to periodic drying-10 
out periods under anaerobic (oxygen-depleted), reducing environments (Alpers et al. 2008; 11 
Ackerman and Eagles-Smith 2010). The drying period between inundations appears to be an 12 
important factor. Methylmercury production is higher in high marshes that are subjected to 13 
inundation periods during only the highest monthly tidal cycles; production appears to be lower in 14 
low marshes not subjected to dry periods (Alpers et al. 2008). Floodplains, which are inundated 15 
relatively infrequently, likely support high rates of methylation, but in very short spikes restricted to 16 
flood events, which are typically very sporadic. 17 

The presence of an electron donor is required for the reducing bacteria to accomplish methylation. 18 
Research indicates that iron and sulfur are effective donors, and the ability of manganese to 19 
interfere with the methylation process is being investigated. Thus, levels of iron, sulfate and 20 
manganese can determine if mercury is methylated, regardless of the initial mercury concentrations 21 
in inundated sediments. 22 

These factors are all very site specific, resulting in widely varying methylation rates, regardless of 23 
the amount of inorganic mercury contained in the inundated soils. Further, once methylated, 24 
partitioning of methylmercury into the water column, sediment and biota is not a constant ratio. 25 
Thus, mercury methylation rates must be determined on a site-specific basis. 26 

Given the factors controlling methylation, managed wetlands provide for the highest rates of 27 
methylation (Windham-Myers et al. 2010). Studies of agricultural and managed, non-agricultural 28 
wetlands in the Yolo Bypass Wildlife Area demonstrated some of the highest concentrations of 29 
methylmercury measured in wetlands and caged fish (Alpers et al 2014). The maximum 30 
concentrations were recorded in the summer growing season following harvest. However, both 31 
Alpers et al (2014) and research by Dave et al (2012) in San Francisco Bay, indicate much lower 32 
methylmercury concentrations in open water and tidal marsh plains. Thus, methylation varies 33 
significantly across different types of wetland systems, and methylmercury generation rates 34 
measured in managed wetlands cannot be used to estimate potential mercury methylation in 35 
restored tidal marsh or floodplains. Further, restoration actions that convert managed to 36 
unmanaged tidal wetlands, such as in Suisun Marsh, may decrease mercury methylation on a local 37 
scale, and total bioavailable methylmercury on a broader scale in the system.  38 

In summary, the factors that determine mercury methylation rates are complex, resulting in a high 39 
level of uncertainty about the effects of restoration on net methylmercury production in the Study 40 
Area. A generalized conceptual model indicates that: 41 

 Although methylation is controlled by many factors, mercury must be present in sediment for 42 
methylation.  43 
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 Mercury methylation would occur in high marsh and likely floodplains, where the sediment is 1 
allowed to dry out between inundations  2 

 Methylation rates spike immediately following inundation, and then typically decrease.  3 

The major sources of mercury to the delta are former mining areas located in the mountains that 4 
drain into the Sacramento River watershed, especially through Yolo Bypass, and to a lesser extent, 5 
through the Cosumnes-Mokelumne River. In general, sediment total mercury concentrations are 6 
highest in the northern tributaries near the source areas, and follow a decreasing concentration 7 
gradient to the central and southern delta (Heim et al 2008). The same trend is seen in water 8 
concentrations and loading.  9 

Cache Creek, which discharges in the upper part of Yolo Bypass, has the highest loadings and 10 
concentrations of mercury in the delta system. However, mercury concentrations in both sediment 11 
and water in Yolo Bypass decrease substantially at the lower portion of Yolo Bypass before 12 
discharging back into the Sacramento River. Methylmercury concentrations in water decrease 13 
significantly (by 30% to 60%) downstream of Rio Vista, where concentrations were at or below 0.05 14 
nanograms per liter (ng/L) (Foe 2003; Wood et al. 2010). Sediment concentrations of mercury are 15 
highest where Cache Creek and Putah Creek discharge into Yolo Bypass, and then generally decrease 16 
downstream within Yolo Bypass (Heim et al 2010).  17 

The San Joaquin River is a relatively minor contributor of mercury loads to the Delta system, 18 
compared to the Sacramento River watershed. However, due to lower flows in the San Joaquin River, 19 
mercury concentrations in water are often higher than in the Sacramento River. The Cosumnes -20 
Mokelumne River, with an average waterborne mercury concentration of 0.31 ng/L, is the largest 21 
contributor of mercury in the San Joaquin watershed, but it only accounts for 2.1% of the total 22 
methylmercury in the Delta (Wood et al. 2010). Less data for this area are available. In Suisun 23 
Marsh, mercury appears to be highest in sloughs where up to 36.62 ng/L was reported by Heim et al 24 
(2010), and in managed wetlands, which are numerous in Suisun Marsh. 25 

Based on available information, the restoration opportunity areas of primary concern include: 26 

 Cache Slough ROA in Yolo Bypass – Yolo Bypass contains the highest levels of mercury in the 27 
Delta, specifically where Cache Creek and Putah Creek discharge. However, the Cache Slough 28 
ROA is located south of the most of the high mercury area and data has demonstrated lower 29 
concentrations in most of the lower Yolo Bypass where the ROA is located. Restoration in this 30 
area that would allow drying out periods between inundation is of concern for methylmercury 31 
generation. However, it should be noted that the ROA is not located within the highest 32 
concentrations of mercury in sediments. Also, methylation is expected to spike immediately 33 
following inundation, with rates slowing down over time, so that exposures would be short-34 
lived.  35 

 Suisun Marsh ROA – mercury is elevated in certain parts of the Suisun Marsh system. However, 36 
transformation of managed agricultural wetlands to tidal wetlands would be expected to result 37 
in an overall decrease in methylmercury, and an overall benefit. 38 

 Cosumnes-Mokelumne ROA –The Cosumnes-Mokelumne River is identified as a source of 39 
mercury from the mountains upstream of discharging to the Delta, although the amount of 40 
mercury (loading) is low compared with the Yolo Bypass and Sacramento River basin.  41 
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Mercury Mitigation/Exposure Reduction by BDCP 1 

Due to the complex and very site-specific factors that will determine if mercury becomes mobilized 2 
into the foodweb, CM12 Methylmercury Management, is included to provide for site-specific 3 
evaluation for each restoration project. On a project-specific basis, where high potential for 4 
methylmercury production is identified that restoration design and adaptive management cannot 5 
fully address while also meeting restoration objectives, alternate restoration areas will be 6 
considered. CM 12 will be implemented in coordination with other similar efforts to address 7 
mercury in the Delta, and specifically with the DWR Mercury Monitoring and Analysis Section.  8 

CM12 will be developed and implemented in coordination with the California Department of Water 9 
Resources (DWR) Mercury Monitoring and Evaluation Section which is working on DWR’s 10 
compliance with the requirements of the Sacramento–San Joaquin Delta Methylmercury Total 11 
Maximum Daily Load (Central Valley Regional Water Quality Control Board 2011a) and Amendments 12 
to the Water Quality Control Plan for the Sacramento River and San Joaquin River Basins for the 13 
Control of Methylmercury and Total Mercury in the Sacramento–San Joaquin Delta Estuary (Mercury 14 
Basin Plan Amendments) (Central Valley Regional Water Quality Control Board 2011b). Under 15 
Phase I of the TMDL, the DWR Mercury Monitoring and Evaluation Section is planning control 16 
studies to research and identify effective measures to mitigate methylmercury generation and 17 
mobilization in connection with restored wetlands. The results of the Phase I control studies will be 18 
integrated into BDCP restoration planning to attempt to limit methylmercury production and keep it 19 
within acceptable bounds. 20 

This conservation measure includes the following actions. 21 

 Assess pre-restoration conditions to determine the risk that the project could result in increased 22 
mercury methylation and bioavailability 23 

 Define design elements that minimize conditions conducive to generation of methylmercury in 24 
restored areas. 25 

 Define adaptive management strategies that can be implemented to monitor and minimize 26 
actual post-restoration creation and mobilization of methylmercury. 27 

The restoration design will always focus on the ecosystem restoration objectives. Design elements to 28 
mitigate mercury methylation that will not interfere with restoration objectives, will be integrated 29 
into site-specific restoration designs based on site conditions, community type (tidal marsh, 30 
nontidal marsh, floodplain), and potential concentrations of mercury in pre-restoration sediments. 31 
The adaptive management strategies can be applied where site conditions indicate a high 32 
probability of methylmercury generation and effects on covered species.CM12 requires that as the 33 
Phase I and Phase II TMDL programs generate information on methylmercury distribution, effects, 34 
and the performance of mitigation measures, this information be reviewed for every restoration 35 
project, and design elements and BMPs that have proven successful be incorporated into the 36 
restoration design. 37 

Mercury – Potential Impacts  38 

Mercury in the form of methylmercury can be taken up by organisms and concentrated in their 39 
tissues. This concentration increases up the food chain, a process called biomagnification. Again, the 40 
factors that control the rate of bioaccumulation are complex. Organisms feeding within pelagic-41 
based (algal) food webs have been found to have higher concentrations of methylmercury than 42 
those in benthic or epibenthic food webs; this has been attributed to food chain length and dietary 43 
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segregation (Grimaldo et al. 2009). That is, the pelagic food chain tends to be longer than the benthic 1 
food chain, which allows for greater biomagnification of methylmercury in top predators. 2 
Alternatively, other research has indicated that bioaccumulation is similar between different food 3 
webs (Stewart 2008).  4 

Limited data is currently available for mercury effects associated with marsh restoration projects in 5 
the delta. Ackerman et al. (2013) found increased methylmercury concentrations in Forester’s tern 6 
and American avocet eggs within three months post restoration in the South Bay Salt Pond 7 
restoration areas. However, the authors cautioned that this increase could represent a short term 8 
maximum effect given that methylmercury production and bioaccumulation often shows a short 9 
term spike immediately following perturbation. Also, risk to methylmercury exposure likely varies 10 
by species as there are taxonomic differences in hepatic (liver) detoxification rates (rate at which 11 
methylmercury is converted to a more inert form of mercury by the liver) (Eagles-Smith et al. 2009). 12 
Resultant waterborne concentrations of mercury following restoration activities in the Delta is a 13 
primary focus of current research being conducted by the DWR Mercury Monitoring and Evaluation 14 
Section, Delta Mercury Control Program. 15 

It should be noted that the primary concern for methylmercury is its bioaccumulation into 16 
piscivorous wildlife (Melwani et al. 2009; Ackerman et al. 2012) and humans (Davis et al. 2012). 17 
Forage fishes similar to delta smelt show high spatial variability in the bioaccumulation of 18 
methylmercury (Gehrke et al. 2011; Greenfield et al. 2013) as do juvenile Chinook salmon (Henery 19 
et al. 2010). It has not been demonstrated that these accumulations impair these small fishes so 20 
similar exposures in restored habitats may not affect these species’ viability, though they may be of 21 
concern for passing mercury up the food web to predator fish, birds and humans.  22 

Mercury – Potential Effects on Delta Smelt  23 

Delta smelt spawn in or near areas that would be restored under the BDCP alternatives and 24 
therefore have the potential for increased exposure to methylmercury. Although no specific 25 
information is available, it is potentially possible that maternal transfer could occur, (i.e., 26 
prespawned eggs could be exposed to methylmercury from adult consumption of contaminated 27 
prey). Splittail, delta smelt, and longfin smelt all spawn in or near areas that would be restored 28 
under the BDCP and therefore have the potential for increased exposure to methylmercury. For 29 
delta smelt that spawn directly downstream of the Yolo Bypass or other ROAs in the west or north 30 
Delta, exposure of prespawned eggs to increased levels of methylmercury could affect the viability of 31 
fertilized eggs. It is not known what level of mercury would be assimilated and transferred to the 32 
larvae. Mercury exposure in eggs can lead to egg failure and developmental effects, but the levels of 33 
mercury that would result in these effects are not fully understood. 34 

Effects of increased methylmercury are expected to be minimal for fish rearing in the Delta. Larvae 35 
and juvenile delta smelt feed very low on the food chain and would bioaccumulate methylmercury at 36 
low rates. In addition, juvenile delta smelt occur primarily in the west Delta and Suisun Bay, where 37 
elevated levels of methylmercury from restoration are not likely. However, juvenile smelt remaining 38 
in the north Delta area would experience exposure from food in the Yolo Bypass and Cache Slough 39 
regions although not to levels that would have any direct effect on them. 40 

Although adult life stages of delta smelt feed and spawn in areas with potential for elevated 41 
methylmercury levels, they feed primarily on lower trophic level food sources and therefore do not 42 
accumulate methylmercury at rates as high as if they preyed on fish. Methlymercury is generally 43 
high in the Delta, and thus all fish have significant body burdens, even those that would be expected 44 
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to have low bioaccumulation rates (e.g., Delta Smelt). In addition, they are not expected to spend 1 
excessive amounts of time in these areas, so the uptake through their gills and food is expected to be 2 
minimal. Nevertheless, delta smelt have been shown to accumulate appreciable quantities of 3 
mercury: Bennett et al. (2001) found average levels of 0.18 µg/g, which is just under the 0.20 µg/g 4 
general threshold for effects on fish (Henery et al. 2010:561). There is no evidence for acute toxicity 5 
of mercury being related to recent declines of pelagic fish such as delta smelt, although mercury, 6 
selenium, and copper may have chronically affected these species (Brooks et al. 2012). 7 

Restoration actions are not expected to result in negative effects to delta smelt for the following 8 
reasons. Delta smelt feed low on the food chain, and are likely to bioaccumulate mercury at low 9 
rates, resulting in low tissue concentrations. Additionally, the greatest potential for increased 10 
methyl mercury is expected to occur in floodplains, and although, the Cache Slough ROA in Yolo 11 
Bypass may be used by delta smelt, but this area is not identified for high mercury concentrations 12 
like the areas in the northern reaches of the Yolo Bypass, and the majority of delta smelt do not 13 
occur in this area. Further, CM12 will require more site specific pre-restoration characterization, 14 
post-restoration monitoring, and adaptive management to monitor for mercury in water, sediment 15 
and biota to further ensure no negative impact to species. No adverse effect on delta smelt is 16 
anticipated from restoration-related mercury increases. 17 

Selenium 18 

Elevated selenium concentrations in the Delta ecosystem is widely recognized as posing a threat to 19 
aquatic species. Selenium in the Delta ecosystem and potential effects of BDCP conservation 20 
measures on covered fish species are fully described in the BDCP Effects Analysis – Appendix 5.D, 21 
Contaminants, Section 5D.4.2.1 Selenium-Location, Environmental Fate, and Transport, and Appendix 22 
5D, Attachment 5D.B Bioaccumulation Model Development for Selenium Concentrations in Whole Body 23 
Fish, Bird Eggs, and Fish Filets (hereby incorporated by reference). These effects include impaired 24 
reproduction, embryonic deformities and bioaccumulation.  25 

Overall, loading of selenium to the Delta aquatic system has decreased significantly. The main 26 
controllable sources of selenium in the Bay-Delta estuary are agricultural drainage (generated by 27 
irrigation of seleniferous soils in the western side of the San Joaquin basin) and discharges from 28 
North Bay refineries (in processing selenium-rich crude oil). Both the San Joaquin River and North 29 
Bay selenium loads have declined in the last 15 years in response to, first, a control program in the 30 
San Joaquin Grassland area, and, second, National Pollutant Discharge Elimination System (NPDES) 31 
permit requirements established for refineries in the late 1990s. 32 

Because the bioavailability of selenium increases in an aquatic system, inundation of ROAs could 33 
mobilize selenium sequestered in sediments and increase exposure of covered fish species. The rate 34 
at which selenium will become mobilized as part of restoration will depend on the amount of 35 
selenium stored in the sediments, the length of inundation (residence time), and whether sufficient 36 
time allows the selenium to cycle through the aquatic system and into the food chain.  37 

The bioaccumulation and effects of selenium on fish have much to do with their feeding behavior. 38 
The overbite clam, Potamocorbula amurensis, accumulates selenium and is key to mobilizing it into 39 
the food chain via benthic feeders. Delta smelt would be expected to have low exposure to selenium 40 
as they are feeding on pelagic organisms that are able to excrete most of the selenium they consume 41 
(Stewart et al. 2004).  42 
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In Suisun Bay, particulate concentrations of selenium (the most bioavailable) are considered low, 1 
typically between 0.5 and 1.5 micrograms per gram (µg/g), but the bivalve Potamocorbula 2 
amurensis (overbite clam) contains elevated levels of selenium that range from 5 to 20 µg/g 3 
(Stewart et al. 2004). Given the fact that Potamocorbula may occur in abundances of up to 50,000 4 
per m2, this area can be considered a sink for selenium because 95% of the biota in some areas are 5 
made up of this clam. 6 

The longer the residence time of surface waters, the higher the particulate concentration resulting in 7 
higher selenium concentrations in wetlands and shallows (Presser and Luoma 2006, 2010). Aquatic 8 
systems in shallow, slow-moving water with low flushing rates are thought to accumulate selenium 9 
most efficiently (Presser and Luoma 2006; Lemly 1999). However, the ratio of selenium in 10 
particulates (which is more bioavailable) to selenium in the water column is a complex relationship 11 
that can vary across different hydrologic regimes and seasons (Presser and Luoma 2010). 12 

An increase of residence time in areas with dense clam populations (such as Suisun Bay) and 13 
benthic-feeding covered fish species, could result in increased mobilization and bioaccumulation of 14 
selenium in the food chain of benthic-feeding fish. Residence time is directly related to outflow in 15 
Suisun Bay. However, CALSIM modeling results indicate that outflow and residence time will not 16 
change significantly under Alternative 4, and effects on selenium biogeochemical cycling are not 17 
anticipated. Comparison of the monthly mean residence time under Alternative 4 indicates that 18 
residence time in Suisun Bay may change from a decrease of 13 days to an increase of 5 days. For 19 
other alternatives with somewhat less Delta outflow and an equal amount of restoration (e.g., 20 
Alternatives 1A-C), residence time would increase, although as shown in section 11.3.5, the potential 21 
for increases in selenium because of water operations effects are limited (see quantitative modeling 22 
for Impact AQUA-219: Effects of Operations on Contaminants on Covered Species). 23 

In summary, selenium currently sequestered in soils could be mobilized and become more 24 
bioavailable as a result of inundation of restoration areas. Because the magnitude of this 25 
mobilization and bioaccumulation of selenium would depend on the type of food sources (filter 26 
feeders vs. plankton), significant changes in residence time, and pre-existing concentrations of 27 
selenium in the specific area, effects on aquatic species would need to be determined on a site-28 
specific basis.  29 

Given the decrease in loading of selenium to the Delta (from regulation of both Grasslands in the San 30 
Joaquin River basin and oil refineries near Suisun Bay) and that the selenium would be mobilized 31 
into the food chain under a narrow set of conditions, the overall effects within the Plan Area are 32 
likely low. The potential is highest for increased mobilization of selenium in Suisun Bay where filter 33 
feeders are the food source for benthic-feeding covered fish species, and restoration actions may 34 
result in increased residence times. There is also potential near the historic source areas in and near 35 
the San Joaquin River and the South Delta ROAs, where selenium concentrations in soils are 36 
expected to be highest. Given that exposures would occur under a narrow set of circumstances, site-37 
specific evaluation is necessary to assess the real risks of increased exposures.  38 

Mitigation/Exposure Reduction by BDCP 39 

AMM27 will require that all restoration areas be evaluated for the site-specific potential for 40 
restoration to result in selenium exposures. Where appropriate, pre- and post-monitoring will be 41 
put in place, along with an adaptive management framework.  42 
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Selenium – Effects on Delta Smelt 1 

Based on the evaluation above, delta smelt are not likely to be affected by selenium under 2 
restoration actions for several reasons. The delta smelts planktonic food source tends to excrete 3 
selenium rather than bioaccumulate, and does not transfer it up the food chain. Also, because delta 4 
smelt do not consume Potamocorbula, they do not tend to bioaccumulate. Further, overall loading of 5 
selenium to the Delta system has and will continue to substantially decrease. Added to the benefits 6 
from BDCP habitat restoration, little effects are expected from selenium on Delta smelt. No adverse 7 
impact is expected. 8 

Copper 9 

Copper is expected to be present in soils where copper-containing pesticides have been applied. 10 
Although copper is relatively immobile in terrestrial soils, its mobility increases in an aquatic system 11 
and it could be mobilized by inundation of restored habitat areas within the ROAs.  12 

In general, the copper data sets discussed in Section 5.D.4.3 of the BDCP Effects Analysis – Appendix 13 
5D, Contaminants, Section 5D.4.3 Copper (hereby incorporated by reference), indicate low levels of 14 
copper (less than 2 µg/L) throughout the Delta waterways, and elevated concentrations in 15 
agricultural drainage sloughs and near mines. Although data were not identified, it is assumed the 16 
agricultural soils will contain some level of copper given its affinity for soils in a terrestrial 17 
environment. Formerly agricultural ROAs, which are likely to have elevated levels of copper in soils, 18 
will result in some level of increased copper in the aquatic system over an undetermined time 19 
period. Currently, information on the concentrations of copper in soils of specific ROAs is 20 
insufficient to estimate the increase in concentrations. 21 

Additionally, restoration of agricultural land to marshes and floodplains will result in decreased 22 
application of copper-containing pesticides and decreased copper loading to the Delta. This net 23 
benefit at least partially will counter the copper introduced to the aquatic system through 24 
mobilization during inundation. 25 

It is difficult to establish precise concentrations at which copper is acutely toxic to fish, as a large 26 
number of water chemistry parameters (including temperature, pH, DOC, and ions) can affect the 27 
bioavailability of copper to the fish population (U.S. Environmental Protection Agency 2007). As 28 
discussed in Section D.5.3 of BDCP Effects Analysis – Appendix 5.D, Contaminants, Section 5.D.4.3 29 
Copper, copper is present in the Sacramento River at low concentrations (2 µg/L). Connon with 30 
others (2011) demonstrated that the median lethal concentration of dissolved copper at which 10% 31 
of delta smelt juveniles died after 7 days of exposure under experimental conditions (LC10) was 9.0 32 
μg/L; 50% of juveniles died (LC50) when exposed to a median concentration of 17.8 μg/L. Although 33 
96-hour larval delta smelt mortality indicated higher concentrations than juveniles (median LC10 = 34 
9.3 μg/L; median LC50 = 80.4 μg/L), these results were complicated by differences in exposure 35 
duration and experimental conditions (particularly for factors such as temperature and conductivity 36 
that may affect copper toxicity) (Connon et al. 2011). 37 

There is some evidence that larval delta smelt swimming velocity decreases as dissolved copper 38 
concentration increases, although experimental testing did not find statistical differences between 39 
test subjects and controls (Connon et al. 2011). Various delta smelt genes have been shown to have 40 
altered expression in copper-exposed larvae (Connon et al. 2011). 41 
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Conclusion – Copper – Delta Smelt 1 

There is insufficient data to estimate the amount of copper present in soils of the potential restored 2 
areas within the ROAs, or the amount of copper that would be mobilized into the aquatic system and 3 
become bioavailable. Even with this uncertainty, given that the overall detected levels of copper are 4 
low and that applications of copper-containing pesticides at formerly agricultural ROAs will cease, 5 
which will reduce overall copper loading to the system, effects of copper on Delta Smelt due to 6 
Alternative 4 restoration activities are expected to be minimal. No adverse impact is expected. 7 

Ammonia 8 

Increased ammonium has been identified as a possible contributor to the POD through inhibition of 9 
primary productivity (Wilkerson et al. 2006; Dugdale et al. 2007; Glibert et al. 2011; Parker et al. 10 
2012), and causing a shift in algal species structure to a lower quality food source for the higher 11 
trophic levels, including covered species (Baxter et al. 2010; Glibert 2010). Based on the analysis 12 
presented in BDCP Effects Analysis – Appendix 5D, Contaminants, Section 5.D.4.4 Ammonia/um 13 
(hereby incorporated by reference), actions from BDCP restoration activities are not expected to 14 
result in substantial increases in ammonia concentrations in the aquatic system that could affect 15 
covered fish species. Analysis of the ability of the Sacramento River to dilute ammonia discharges 16 
from the Sacramento WWTP indicates that resultant concentrations would be within ecologically 17 
acceptable limits under the BDCP alternatives. Further, no appreciable addition or mobilization of 18 
ammonia to the aquatic system would result from restoration activities. 19 

Pyrethroids, Organophosphate Pesticides, and Organochlorine Pesticides 20 

Based on the analysis in BDCP Effects Analysis – Appendix 5D, Contaminants, Sections 5D.4.5 21 
Pyrethroids, 5D.4.6 Organochlorine Pesticides, 5D.4.7 Organophosphate Pesticides (hereby 22 
incorporated by reference), changes in concentrations of pyrethroids, organophosphate pesticides, 23 
and organochlorine pesticides resulting from the BDCP alternatives are expected in the vicinity of 24 
agricultural land restored to marshes and floodplains. These chemicals either have a strong affinity 25 
for sediment and will settle out of the water column, or will readily degrade in an aquatic system. 26 
Thus, it is expected that increases in concentrations due to BDCP alternatives would be of relatively 27 
short duration and localized near ROAs. Specific areas of these elevated toxins have not been 28 
identified, but they can be expected in any of the ROAs. Restoration will take these agricultural areas 29 
out of production, therefore eliminating the source and reducing these chemicals in the Delta 30 
system, providing a long-term ecological benefit. In addition, CM19 would provide for treatment of 31 
stormwater discharges, a major contributor of pyrethroids to the Delta. Thus BDCP may result in 32 
reduced loading of pyrethroids to the Delta. 33 

Pyrethroids have been shown to be lethal as low as 1 µg/L, although there are many different 34 
chemicals in this group with varying toxicities for fish. Likewise, little is known on the effects of 35 
organophosphates on fish, but elevated concentrations of organophosphates are more likely to 36 
affect the lower trophic levels that the covered fish species prey on than the fish directly (Turner 37 
2002). As these pesticides are neurotoxins, behavioral effects are of primary concern; however, 38 
Scholz et al. (2000) points out that the effects are not well understood. Scholz et al. (2000) found 39 
that diazinon concentrations as low as 1 µg/L resulted in significant impairment of predator-alarm 40 
responses, and slightly higher concentrations of 10 µg/L caused the impairment of homing behavior 41 
in Chinook salmon. Organochlorine pesticides are neurotoxic, are likely carcinogenic, and have been 42 
implicated as endocrine disruptors because of their estrogenic nature and effects on reproductive 43 
development (Leatherbarrow et al. 2006). These pesticides are highly persistent and lipophilic, and 44 
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as such, they strongly bioaccumulate (Werner et al. 2008). Because of their persistence in the 1 
environment and biomagnification through the foodweb, the main concern with organochlorines is 2 
bioaccumulation in the higher trophic levels and implications for human consumption. However, 3 
organochlorine pesticides and degradation products can directly affect fish through toxicity to 4 
lower-level invertebrates on the food chain, and toxicity to small and early life stage fish, but there is 5 
little information specific to effects on individual species. Sublethal effects may include reproductive 6 
failure and behavioral changes. Ostrach’s (2008) report indicates that largemouth bass have been 7 
experiencing reproductive failure due to organochlorine compounds in San Francisco Bay, which is 8 
likely due to concentrations accumulated through biomagnification. Because they tend to adhere to 9 
soils and particulates, organochlorine compounds may take longer to flush out than some of the 10 
more environmentally mobile constituents discussed above (e.g., copper). 11 

In the Delta, fish in higher trophic levels are particularly vulnerable to these pesticides, as the 12 
chemicals will biomagnify and bioaccumulate in their tissues. These fish include white and green 13 
sturgeon, salmonids, and lampreys. As smaller fish at lower trophic levels, smelt can be expected to 14 
have less biomagnification of these pesticides. 15 

Summary 16 

Mercury. Given the widespread occurrence of mercury in Delta soils and sediment, there is 17 
potential for methylation of mercury and mobilization into the food chain in any newly inundated 18 
area restorated under BDCP, especially in floodplains and other areas that are repeatedly wetted 19 
and dried. This is particularly of concern because mercury is widely elevated in biota throughout the 20 
delta system. However, the factors that determine if methylation occurs and at what rate are 21 
complex, and require site-specific evaluation, which will be provided by CM12.  22 

Analysis of restoration actions and mercury distribution in the Delta indicates a few important 23 
factors: 24 

 The Cache Slough ROA in Yolo Bypass is not an identified as a high mercury area, like the 25 
upstream Cache Creek and Putah Creek areas 26 

 Methylation in Yolo Bypass will likely occur in a short-lived spike following inundation during 27 
flood events 28 

 Restoration of managed wetlands to tidal wetlands in Suisun Marsh is expected to result in 29 
decreased overall mercury methylation in this system 30 

 Delta smelt feed low on the food chain, and do not bioaccumulate mercury at a high rate 31 

 CM12 is expected to provide the site-specific analysis to support site selection, implementation 32 
of design elements, pre- and post-restoration monitoring, and an adaptive management 33 
framework that is adaptable over time and will result in no adverse effect on delta smelt from 34 
mercury associated with restoration actions. 35 

Selenium. Based on the evaluation above, delta smelt is not likely to be affected by selenium under 36 
restoration actions for several reasons. The delta smelt planktonic food source tends to excrete 37 
selenium rather than bioaccumulate, and does not transfer it up the food chain. Also, because delta 38 
smelt feeds at the bottom of the food chain, it will not tend to bioaccumulate. Further, overall 39 
loading of selenium to the Delta system has and will continue to substantially decrease. Added to the 40 
benefits from BDCP habitat restoration, little effects are expected from selenium on Delta smelt. No 41 
adverse impacts is expected. 42 
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Copper. Localized, short-term increases in copper concentrations are possible, but not presently 1 
quantifiable near ROA areas, particularly in the eastern Delta. However, the BDCP alternatives are 2 
not expected to result in increased toxicological effects of copper on delta smelt. In addition, the 3 
removal of agricultural areas through restoration activities would eliminate some sources of copper. 4 
It is concluded for delta smelt that BDCP restoration activities will not generate adverse effects on 5 
delta smelt of copper relative to the NAA. Similarly, no appreciable addition or mobilization of 6 
ammonia to the aquatic system would result from restoration activities.  7 

Ammonia. No mechanism for increased exposures of aquatic species to ammonia due to restoration 8 
actions is anticipated, and there would be no adverse effect. 9 

Pesticides. The removal of agricultural areas through restoration activities would eliminate some 10 
sources of organophosphate and organochlorine pesticide contamination, potentially providing a 11 
long-term net benefit to delta smelt and their supporting food web. In addition, implementing CM19 12 
Urban Stormwater Treatment would provide for treatment of stormwater discharges, a major 13 
contributor of pyrethroid pesticides to the Delta. Thus the BDCP may contribute to reduced loading 14 
of stormwater and agricultural sources of pesticides. Therefore, the effect of BDCP on pesticides 15 
would not be adverse to delta smelt. 16 

NEPA Effects: Overall, the effects of contaminants associated with restoration measures would not 17 
be adverse for delta smelt with respect to mercury, selenium, copper, ammonia and pesticides, given 18 
the inclusion of CM 12 and the fact that they are unlikely to be exposed to elevated levels of 19 
selenium.  20 

Impact AQUA-22: Effects of Water Operations on Spawning, Egg Incubation, and Rearing 21 
Habitat for Longfin Smelt 22 

Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 5, 6A, 6B, 6C, 7, 8 and 9 (not adverse) Within the public draft 23 
EIR/EIS, there was no NEPA determination for any alternative for water operations effects on 24 
spawning, egg incubation, and rearing habitat for longfin smelt, except for Alternative 4. This section 25 
provides determinations for all alternatives, except for Alternative 4 (the analysis presented for 26 
Alternative 4 in the public draft EIR/EIS remains valid—it concluded that the impact was not 27 
adverse because of the Decision Trees process). Note that additional analysis of this impact is 28 
presented in the analyses of the new alternatives, i.e., Alternatives 2D, 4A, and 5A (see sections 4.3.7, 29 
4.4.7, and 4.4.8). 30 

NEPA Effects: Background on the general distribution of longfin smelt and the evidence for 31 
relationships between longfin smelt abundance with freshwater outflow is provided in detail in the 32 
discussion for Alternative 4 in the public draft EIR-EIS. The X2–longfin smelt abundance relationship 33 
provided by Kimmerer et al. (2009) was used to evaluate the effects of the alternatives on longfin 34 
smelt, following the historical observation that lower X2 (farther downstream) correlates with 35 
increased recruitment (represented by abundance indices in trawl surveys), although it is not 36 
understood if or how this would affect spawning, egg incubation, and/or rearing longfin smelt. 37 
Relationships between X2 and longfin smelt abundance developed by Kimmerer et al. (2009) were 38 
used to determine how the changes in winter-spring X2 position described above might influence 39 
longfin smelt abundance the following fall. 40 

The results of the analyses based on Kimmerer et al. (2009) reflect differences in winter-spring 41 
(January-June) Delta outflows between the alternatives and NAA. For Alternatives 1A, 1B, 1C, 2D, 42 
and 3, the all-year mean fall midwater trawl index predicted under the alternatives was 7-8% lower 43 
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than under NAA. Inclusion of extensive habitat restoration under CM4 Tidal Natural Communities 1 
Restoration, as well as mitigation measures AQUA-22a, AQUA-22b, and AQUA-22c to mitigate the 2 
significant CEQA impact, would result in Alternatives 1A, 1B, 1C, and 3 being not adverse. Although 3 
Alternative 2D would include the same mitigation measures, its lack of extensive tidal habitat 4 
restoration would result in the impact remaining adverse. 5 

For Alternatives 2A, 2B, 2C, 5, and 5A there was little (5% or less) to no difference from NAA in the 6 
all-year mean fall midwater trawl index. Alternatives 2A, 2B, 2C, and 4 have extensive habitat 7 
restoration and would not be adverse. Alternative 5 also has this extensive habitat restoration, as 8 
well as mitigation measures AQUA-22a, AQUA-22b, and AQUA-22c (because of a significant CEQA 9 
impact), and as such Alternative 5 also would not be adverse. Alternative 5A does not include the 10 
extensive habitat restoration under CM4, but is not adverse because of the inclusion of mitigation 11 
measures AQUA-22a, AQUA-22b, and AQUA-22c (because of a significant CEQA impact).  12 

Alternatives 6A, 6B, 6C, 7, 8, and 9 had similar or greater predicted all-year mean fall midwater 13 
trawl indices than NAA. These alternatives would not be adverse. 14 

As described in more detail in section 4.3.7, Alternative 4A is not adverse because Delta outflows 15 
would be provided to avoid differences from NAA during spring, included in Mitigation Measure 16 
AQUA-22d.  17 

Impact AQUA-26: Effects of Contaminants Associated with Restoration Measures on Longfin 18 
Smelt 19 

Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 4, 5, 6A, 6B, 6C, 7, 8 and 9 (not adverse)  20 

The analysis of the effects of contaminants associated with restoration measures on delta smelt is 21 
also applicable to the longfin smelt because they have similar potential for exposure and risk for the 22 
contaminants evaluated due to their similar diets, habitat uses, and physiology.  23 

NEPA Effects: As discussed above for delta smelt, the effects of contaminants associated with 24 
restoration measures would not be adverse for longfin smelt with respect to mercury, selenium, 25 
copper, ammonia and pesticide because they have similar potential for exposure and risk for the 26 
contaminants evaluated due to their similar diets, habitat uses, and physiology. 27 

Impact AQUA-40: Effects of Water Operations on Spawning and Egg Incubation Habitat for 28 
Chinook Salmon (Winter-Run ESU) 29 

Alternatives 4 and 7 (not adverse) 30 

Alternative 4 31 

In general, the effects of Alternative 4 on spawning and egg incubation habitat for winter-run 32 
Chinook salmon relative to the NAA are not adverse.  33 

H3/ESO 34 

Flows in the Sacramento River between Keswick and upstream of Red Bluff Diversion Dam were 35 
examined during the May through September winter-run spawning period (Appendix 11C, CALSIM II 36 
Model Results utilized in the Fish Analysis). Lower flows can reduce the instream area available for 37 
spawning and egg incubation. Flows under H3 would generally be greater (by up to 20%) than flows 38 
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under NAA during May and June and similar during July through September. Based on these flow 1 
results, it is expected that H3 would generally provide flow-related benefits to winter-run Chinook 2 
salmon spawning and egg incubation habitat in earlier months and no effects in later months.  3 

Shasta Reservoir storage volume at the end of May influences flow rates below the dam during the 4 
May through September winter-run spawning and egg incubation period. May Shasta storage under 5 
H3 would be similar (<5% difference) to storage under NAA for all water year types (Table 11-mult-6 
29).  7 

Table 11-mult-29. Difference and Percent Difference in May Water Storage Volume (thousand 8 
acre-feet) in Shasta Reservoir for Alternative 4 (Scenario H3) 9 

Water Year Type  EXISTING CONDITIONS vs. H3 NAA vs. H3 
Wet -59 (-1%) -25 (-1%) 
Above Normal -156 (-3%) -70 (-2%) 
Below Normal -330 (-8%) -132 (-3%) 
Dry -550 (-15%) -106 (-3%) 
Critical -622 (-25%) -38 (-2%) 

 10 

Mean monthly water temperatures in the Sacramento River at Keswick and Bend Bridge were 11 
examined during the May through September winter-run spawning period (Appendix 11D, 12 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 13 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 14 
NAA and H3 in any month or water year type throughout the period at either location. 15 

The number of days on which temperature exceeded 56°F by >0.5°F to >5°F in 0.5°F increments was 16 
determined for each month (May through September) and year of the 82-year modeling period 17 
(Table 11-mult-30). The combination of number of days and degrees above the 56°F threshold were 18 
further assigned a “level of concern”, as defined in Table 11-mult-31. Differences between baselines 19 
and H3 in the highest level of concern across all months and all 82 modeled years are presented in 20 
Table 11-mult-32. There would be no difference in levels of concern between NAA and H3. 21 
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Table 11-mult-30. Maximum Water Temperature Criteria for Covered Salmonids and Sturgeon 1 
Provided by NMFS and Used in the BDCP Effects Analysis 2 

Location Period 

Maximum 
Water 
Temperature 
(°F) Purpose 

Upper Sacramento River 
Bend Bridge May–Sep 56 Winter- and spring-run spawning and egg incubation 

63 Green sturgeon spawning and egg incubation 
Red Bluff Oct–Apr 56 Spring-, fall-, and late fall–run spawning and egg incubation 
Hamilton City Mar–Jun 61 (optimal),  

68 (lethal) 
White sturgeon spawning and egg incubation 

Feather River 
Robinson Riffle 
(RM 61.6) 

Sep–Apr 56 Spring-run and steelhead spawning and incubation 
May–Aug 63 Spring-run and steelhead rearing 

Gridley Bridge Oct–Apr 56 Fall- and late fall–run spawning and steelhead rearing 
May–Sep 64 Green sturgeon spawning, incubation, and rearing 

American River 
Watt Avenue 
Bridge 

May–Oct 65 Juvenile steelhead rearing 

 3 

Table 11-mult-31. Number of Days per Month Required to Trigger Each Level of Concern for Water 4 
Temperature Exceedances in the Sacramento River for Covered Salmonids and Sturgeon Provided 5 
by NMFS and Used in the BDCP Effects Analysis 6 

Exceedance above Water 
Temperature Threshold (°F) 

Level of Concern 
None Yellow  Orange  Red 

1 0–9 days 10–14 days  15–19 days  ≥20 days 
2 0–4 days 5–9 days 10–14 days ≥15 days 
3 0 days 1–4 days 5–9 days ≥10 days 

 7 

Table 11-mult-32. Differences between Baseline and H3 Scenarios in the Number of Years in 8 
Which Water Temperature Exceedances above 56°F Are within Each Level of Concern, Sacramento 9 
River at Bend Bridge, May through September 10 

Level of Concern EXISTING CONDITIONS vs. H3 NAA vs. H3 
Red 31 (61%) 0 (0%) 
Orange -17 (-100%) 0 (NA) 
Yellow -11 (-100%) 0 (NA) 
None -3 (-100%) 0 (NA) 
Note: For definitions of levels of concern, see Table 11-mult-31. 
NA = could not be calculated because the denominator was 0. 

 11 
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Total degree-days exceeding 56°F at Bend Bridge were summed by month and water year type 1 
during May through September (Table 11-mult-33). Total degree-days under H3 would be up to 2 
11% lower than under NAA during May and June and up to 11% higher during July through 3 
September. 4 

Table 11-mult-33. Differences between Baseline and H3 Scenarios in Total Degree-Days (°F-Days) 5 
by Month and Water Year Type for Water Temperature Exceedances above 56°F in the 6 
Sacramento River at Bend Bridge, May through September 7 

Month Water Year Type EXISTING CONDITIONS vs. H3 NAA vs. H3 

May 

Wet 1,065 (282%) -137 (-9%) 
Above Normal 228 (107%) -127 (-22%) 
Below Normal 434 (198%) -29 (-4%) 
Dry 246 (132%) -168 (-28%) 
Critical 454 (205%) 44 (7%) 
All 2,427 (200%) -417 (-10%) 

June 

Wet 500 (130%) -211 (-19%) 
Above Normal 66 (45%) -163 (-43%) 
Below Normal 276 (199%) -76 (-15%) 
Dry 514 (273%) -20 (-3%) 
Critical 623 (155%) 73 (8%) 
All 1,979 (157%) -397 (-11%) 

July 

Wet 653 (126%) 47 (4%) 
Above Normal 347 (428%) 77 (22%) 
Below Normal 591 (402%) 135 (22%) 
Dry 1,313 (466%) 385 (32%) 
Critical 1,776 (216%) -10 (-0.4%) 
All 4,680 (253%) 634 (11%) 

August 

Wet 2,091 (300%) 128 (5%) 
Above Normal 830 (203%) 171 (16%) 
Below Normal 1,246 (470%) 211 (16%) 
Dry 2,063 (308%) 453 (20%) 
Critical 2,732 (184%) 113 (3%) 
All 8,962 (254%) 1,076 (9%) 

September 

Wet 806 (109%) 97 (7%) 
Above Normal 586 (82%) 186 (17%) 
Below Normal 1,570 (210%) 424 (22%) 
Dry 2,425 (190%) -171 (-4%) 
Critical 1,938 (93%) 47 (1%) 
All 7,325 (132%) 583 (5%) 

 8 

The Reclamation egg mortality model predicts that winter-run Chinook salmon egg mortality in the 9 
Sacramento River under H3 would be similar to mortality under NAA (Table 11-mult-34). In below 10 
normal and dry water years, the relative increase in egg mortality under H3 over NAA would be 11 
76% and 11% greater, respectively, although the absolute increase in these water years would be 12 
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only 1%. Therefore, the increase in mortality from NAA to H3, although relatively large, would be 1 
negligible at an absolute scale to the winter-run population.  2 

Table 11-mult-34. Difference and Percent Difference in Percent Mortality of Winter-Run Chinook 3 
Salmon Eggs in the Sacramento River (Egg Mortality Model) 4 

Water Year Type  EXISTING CONDITIONS vs. H3 NAA vs. H3 
Wet 1 (262%) -0.1 (-4%) 
Above Normal 2 (340%) -0.1 (-3%) 
Below Normal 2 (228%) 1 (76%) 
Dry 7 (436%) 1 (11%) 
Critical 42 (156%) -2 (-3%) 
All 9 (185%) 0.1 (1%) 

 5 

SacEFT predicts that there would be a 28% decrease in the percentage of years with good spawning 6 
availability, measured as weighted usable area, under H3 relative to NAA (Table 11-mult-35). On an 7 
absolute scale, this reduction would be small (9% lower). SacEFT predicts that the percentage of 8 
years with good (lower) redd scour risk, good (lower) redd dewatering risk, and good egg 9 
incubation conditions under H3 would be similar to the percentage of years under NAA. These 10 
results indicate that there would be a small negative effect of H3 on spawning habitat, but no effects 11 
on other modeled parameters. 12 

The biological significance of a reduction in available suitable spawning habitat varies at the 13 
population level in response to a number of factors, including adult escapement. For those years 14 
when adult escapement is less than the carrying capacity of the spawning habitat, a reduction in 15 
area would have little or no population level effect. In years when escapement exceeds carrying 16 
capacity of the reduced habitat, competition among spawners for space (e.g., increased redd 17 
superimposition) would increase, resulting in reduced reproductive success. The reduction in the 18 
frequency of years in which spawning habitat availability is considered to be good by SacEFT could 19 
result in reduced reproductive success and abundance of winter-run Chinook salmon if the number 20 
of spawners is limited by spawning habitat quantity. However, it is unlikely that spawning habitat is 21 
limiting to winter-run Chinook salmon due to their small spawning adult population sizes in recent 22 
years relative to historical numbers. 23 

Table 11-mult-35. Difference and Percent Difference in Percentage of Years with “Good” 24 
Conditions for Winter-Run Chinook Salmon Habitat Metrics in the Upper Sacramento River (from 25 
SacEFT) 26 

Metric EXISTING CONDITIONS vs. H3 NAA vs. H3 
Spawning WUA -35 (-60%) -9 (-28%) 
Redd Scour Risk 0 (0%) 0 (0%) 
Egg Incubation -25 (-26%) -2 (-3%) 
Redd Dewatering Risk 3 (12%) -1 (-3%) 
Juvenile Rearing WUA -24 (-48%) 1 (4%) 
Juvenile Stranding Risk 0 (0%) -11 (-35%) 
WUA = Weighted Usable Area. 

 27 
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H1/LOS 1 

lows in the Sacramento River between Keswick and Red Bluff Diversion Dam under H1 between 2 
May and September would be greater than flows under NAA in May and June (8% to 10%), similar 3 
(>5% difference) during July and August, and lower during September (26% lower) (Appendix 11C, 4 
CALSIM II Model Results utilized in the Fish Analysis). Flow reductions during September would occur 5 
primarily during wetter water years when flow reductions are less critical due to already high flows 6 
and, therefore, would not cause biologically meaningful effects. May storage in Shasta Reservoir 7 
under H1 would be similar to storage under NAA (Table 11-mult-36).  8 

Table 11-mult-36. Difference and Percent Difference in May Water Storage Volume (thousand 9 
acre-feet) in Shasta Reservoir for H1 and H4 Scenarios 10 

Water Year Type  
EXISTING 
CONDITIONS vs. H1 NAA vs. H1 

EXISTING 
CONDITIONS vs. H4 NAA vs. H4 

Wet -60 (-1.3%) -26 (-0.6%) -43 (-1%) -9 (-0.2%) 
Above Normal -149 (-3.3%) -62 (-1.4%) -140 (-3.1%) -53 (-1.2%) 
Below Normal -296 (-7.2%) -98 (-2.5%) -181 (-4.4%) 17 (0.4%) 
Dry -436 (-11.5%) 9 (0.3%) -434 (-11.5%) 10 (0.3%) 
Critical -589 (-24.1%) -6 (-0.3%) -474 (-19.4%) 110 (5.9%) 

 11 

Mean monthly water temperatures in the Sacramento River at Keswick and Bend Bridge were 12 
examined during the May through September winter-run spawning period (Appendix 11D, 13 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 14 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 15 
NAA and H1 in any month or water year type throughout the period at either location. 16 

The number of days on which temperature exceeded 56°F by >0.5°F to >5°F in 0.5°F increments was 17 
determined for each month (May through September) and year of the 82-year modeling period 18 
(Table 11-mult-30). The combination of number of days and degrees above the 56°F threshold were 19 
further assigned a “level of concern”, as defined in Table 11-mult-31. Differences between baselines 20 
and H1 in the highest level of concern across all months and all 82 modeled years are presented in 21 
Table 11-mult-37. There would be no difference in levels of concern between NAA and H1. 22 

Table 11-mult-37. Differences between Baseline Scenarios and H1 and H4 Scenarios in the Number 23 
of Years in Which Water Temperature Exceedances above 56°F Are within Each Level of Concern, 24 
Sacramento River at Bend Bridge, May through September 25 

Level of Concern 
EXISTING 
CONDITIONS vs. H1 NAA vs. H1 

EXISTING 
CONDITIONS vs. H4 NAA vs. H4 

Red 31 (61%) 0 (0%) 30 (59%) -1 (-1%) 
Orange -17 (-100%) 0 (NA) -16 (-94%) 1 (NA) 
Yellow -11 (-100%) 0 (NA) -11 (-100%) 0 (NA) 
None -3 (-100%) 0 (NA) -3 (-100%) 0 (NA) 
Note: For definitions of levels of concern, see Table 11-mult-31. 
NA = could not be calculated because the denominator was 0. 

 26 
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Total degree-days exceeding 56°F at Bend Bridge were summed by month and water year type 1 
during May through September (Table 11-mult-38). Total degree-days under H1 would be up to 2 
11% to 12% lower than under NAA during May and June and 8% to 16% higher during July through 3 
September.  4 

Table 11-mult-38. Differences between Baseline Scenarios and H1 and H4 Scenarios in Total 5 
Degree-Days (°F-Days) by Month and Water Year Type for Water Temperature Exceedances above 6 
56°F in the Sacramento River at Bend Bridge, May through September 7 

Month 
Water Year 
Type 

EXISTING 
CONDITIONS vs. H1 NAA vs. H1 

EXISTING 
CONDITIONS vs. H4 NAA vs. H4 

May 

Wet 1,050 (279%) -152 (-10%) 1,109 (294%) -93 (-6%) 
Above Normal 273 (128%) -82 (-14%) 290 (136%) -65 (-11%) 
Below Normal 429 (196%) -34 (-5%) 493 (225%) 30 (4%) 
Dry 216 (116%) -198 (-33%) 392 (211%) -22 (-4%) 
Critical 428 (194%) 18 (3%) 392 (177%) -18 (-3%) 
All 2,396 (197%) -448 (-11%) 2,676 (220%) -168 (-4%) 

June 

Wet 468 (122%) -243 (-22%) 645 (168%) -66 (-6%) 
Above Normal 91 (61%) -138 (-37%) 247 (167%) 18 (5%) 
Below Normal 245 (176%) -107 (-22%) 374 (269%) 22 (4%) 
Dry 458 (244%) -76 (-11%) 576 (306%) 42 (6%) 
Critical 671 (167%) 121 (13%) 607 (151%) 57 (6%) 
All 1,933 (153%) -443 (-12%) 2,449 (194%) 73 (2%) 

July 

Wet 658 (127%) 52 (5%) 633 (122%) 27 (2%) 
Above Normal 352 (435%) 82 (23%) 299 (369%) 29 (8%) 
Below Normal 621 (422%) 165 (27%) 506 (344%) 50 (8%) 
Dry 1,162 (412%) 234 (19%) 1,033 (366%) 105 (9%) 
Critical 1,731 (210%) -55 (-2%) 1,438 (175%) -348 (-13%) 
All 4,524 (244%) 478 (8%) 3,909 (211%) -137 (-2%) 

August 

Wet 2,153 (309%) 190 (7%) 1,861 (267%) -102 (-4%) 
Above Normal 816 (200%) 157 (15%) 593 (145%) -66 (-6%) 
Below Normal 1,302 (491%) 267 (21%) 1,010 (381%) -25 (-2%) 
Dry 2,003 (299%) 393 (17%) 1,577 (235%) -33 (-1%) 
Critical 2,605 (175%) -14 (-0.3%) 2,284 (154%) -335 (-8%) 
All 8,879 (252%) 993 (9%) 7,325 (208%) -561 (-5%) 

September 

Wet 2,321 (314%) 1,612 (111%) 681 (92%) -28 (-2%) 
Above Normal 1,025 (144%) 625 (56%) 406 (57%) 6 (1%) 
Below Normal 1,278 (171%) 132 (7%) 1,289 (173%) 143 (8%) 
Dry 2,206 (173%) -390 (-10%) 2,178 (171%) -418 (-11%) 
Critical 1,843 (89%) -48 (-1%) 1,691 (81%) -200 (-5%) 
All 8,673 (156%) 1,931 (16%) 6,245 (112%) -497 (-4%) 

 8 
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H4/HOS 1 

Flows in the Sacramento River between Keswick and Red Bluff Diversion Dam under H4 between 2 
May and September would generally be similar to flows under NAA, except during September (7% 3 
greater under H4) (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). May storage 4 
in Shasta Reservoir under H4 would be similar to storage under NAA, except in critical water years 5 
in which storage would be 6% greater under H4 (Table 11-mult-36).  6 

Mean monthly water temperatures in the Sacramento River at Keswick and Bend Bridge were 7 
examined during the May through September winter-run spawning period (Appendix 11D, 8 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 9 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 10 
NAA and H4 in any month or water year type throughout the period at either location. 11 

The number of days on which temperature exceeded 56°F by >0.5°F to >5°F in 0.5°F increments was 12 
determined for each month (May through September) and year of the 82-year modeling period 13 
(Table 11-mult-30). The combination of number of days and degrees above the 56°F threshold were 14 
further assigned a “level of concern”, as defined in Table 11-mult-31. Differences between baselines 15 
and H4 in the highest level of concern across all months and all 82 modeled years are presented in 16 
Table 11-mult-37. There would be no difference in levels of concern between NAA and H4. 17 

Total degree-days exceeding 56°F at Bend Bridge were summed by month and water year type 18 
during May through September (Table 11-mult-38). Total degree-days under H4 would be up to 5% 19 
lower than under NAA during August and similar during other months. 20 

NEPA Effects: Alternative 4 does not propose any changes in Shasta Reservoir operating criteria, 21 
and CALSIM results show that Reclamation could operate Shasta in such a manner that it does not 22 
affect upstream storage or flows substantially as compared to the NAA. Mean water temperatures do 23 
not differ appreciably between Alternative 4 and NAA.  However, available analytical tools show 24 
conflicting results regarding the temperature effects of relatively small changes in predicted 25 
summer and fall flows. Several models (CALSIM, SRWQM, and Reclamation Egg Mortality Model) 26 
generally show no change in upstream conditions as a result of Alternative 4. However, one model, 27 
SacEFT, shows small negative effects to spawning habitat availability.  After extensive investigation 28 
of these results, they appear to be a function of high model sensitivity to relatively small changes in 29 
estimated upstream conditions, which may or may not accurately predict adverse effects. 30 
Temperature and end of September storage criteria from the NMFS (2009a) BiOp for Shasta 31 
reservoir are maintained, in order to minimize adverse effects to spawning and incubating 32 
salmonids including winter-run-run Chinook salmon. It is unlikely that the reduction in spawning 33 
habitat availability predicted by SacEFT would have an appreciable effect to the winter-run Chinook 34 
salmon population given the greatly reduced population size relative to historical values and 35 
because the NMFS (2009a) BiOp RPA includes an investigation of passage upstream of Shasta Dam, 36 
which would greatly enhance spawning habitat availability. Given this information and the lack of 37 
effect seen in every analysis other than SacEFT, it is concluded that this effect is not adverse. 38 

Alternative 7 39 

In general, effects of Alternative 7 on spawning and egg incubation habitat conditions for winter-run 40 
Chinook salmon relative to NAA are not adverse.  41 

Flows in the Sacramento River between Keswick and upstream of Red Bluff Diversion Dam were 42 
examined during the May through September winter-run spawning period (Appendix 11C, CALSIM II 43 
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Model Results utilized in the Fish Analysis). Lower flows can reduce the instream area available for 1 
spawning and egg incubation. Flows under A7_LLT during May through September would generally 2 
be similar to or greater than flows under NAA, except in above normal, and below normal years 3 
during September (7% to 8% and 18% to 20% lower, respectively). These results indicate that there 4 
would be intermittent negligible to small flow-related effects of Alternative 7 on spawning and egg 5 
incubation habitat. 6 

Shasta Reservoir storage volume at the end of May influences flow rates below the dam during the 7 
May through September winter-run spawning and egg incubation period. May Shasta storage 8 
volume under A7_LLT would be similar to storage under NAA for all water year types (Table 11-9 
mult-39). 10 

These results indicate that there would be negligible (<5%) effects of Alternative 7 relative to NAA 11 
on winter-run Chinook salmon spawning and egg incubation habitat. 12 

Table 11-mult-39. Difference and Percent Difference in May Water Storage Volume (thousand 13 
acre-feet) in Shasta Reservoir for Model Scenarios 14 

Water Year Type  EXISTING CONDITIONS vs. A7_LLT NAA vs. A7_LLT 
Wet -42 (-1%) -8 (0%) 
Above Normal -126 (-3%) -40 (-1%) 
Below Normal -249 (-6%) -51 (-1%) 
Dry -431 (-11%) 13 (0%) 
Critical -627 (-26%) -43 (-2%) 

 15 

Mean monthly water temperatures in the Sacramento River at Keswick and Bend Bridge were 16 
examined during the May through September winter-run spawning period (Appendix 11D, 17 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 18 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 19 
NAA and Alternative 7 in any month or water year type throughout the period at either location. 20 

The number of days on which temperature exceeded 56°F by >0.5°F to >5°F in 0.5°F increments was 21 
determined for each month (May through September) and year of the 82-year modeling period 22 
(Table 11-mult-40). The combination of number of days and degrees above the 56°F threshold were 23 
further assigned a “level of concern”, as defined in Table 11-mult-41. Differences between baselines 24 
and Alternative 7 in the highest level of concern across all months and all 82 modeled years are 25 
presented in Table 11-mult-42. There would be no difference in levels of concern between NAA and 26 
Alternative 7. 27 
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Table 11-mult-40. Maximum Water Temperature Criteria for Covered Salmonids and Sturgeon 1 
Provided by NMFS and Used in the BDCP Effects Analysis 2 

Location Period 

Maximum 
Water 
Temperature 
(°F) Purpose 

Upper Sacramento River 
Bend Bridge May–Sep 56 Winter- and spring-run spawning and egg incubation 

63 Green sturgeon spawning and egg incubation 
Red Bluff Oct–Apr 56 Spring-, fall-, and late fall–run spawning and egg incubation 
Hamilton City Mar-Jun 61 (optimal), 

68 (lethal) 
White sturgeon spawning and egg incubation 

Feather River 
Robinson Riffle  
(RM 61.6) 

Sep–Apr 56 Spring-run and steelhead spawning and incubation 
May–Aug 63 Spring-run and steelhead rearing 

Gridley Bridge Oct–Apr 56 Fall- and late fall–run spawning and steelhead rearing 
May–Sep 64 Green sturgeon spawning, incubation, and rearing 

American River 
Watt Avenue 
Bridge 

May–Oct 65 Juvenile steelhead rearing 

 3 

Table 11-mult-41. Number of Days per Month Required to Trigger Each Level of Concern for Water 4 
Temperature Exceedances in the Sacramento River for Covered Salmonids and Sturgeon Provided 5 
by NMFS and Used in the BDCP Effects Analysis 6 

Exceedance above Water 
Temperature Threshold (°F) 

Level of Concern 
None Yellow  Orange  Red 

1 0-9 days 10-14 days  15-19 days  ≥20 days 
2 0-4 days 5-9 days 10-14 days ≥15 days 
3 0 days 1-4 days 5-9 days ≥10 days 

 7 

Table 11-mult-42. Differences between Baseline and Alternative 7 Scenarios in the Number of 8 
Years in Which Water Temperature Exceedances above 56°F Are within Each Level of Concern, 9 
Sacramento River at Bend Bridge, May through September 10 

Level of Concerna EXISTING CONDITIONS vs. A7_LLT NAA vs. A7_LLT 
Red 33 (67%) 0 (0%) 
Orange -14 (-100%) 0 (NA) 
Yellow -16 (-100%) 0 (NA) 
None -3 (-100%) 0 (NA) 
NA = could not be calculated because the denominator was 0. 
a For definitions of levels of concern, see Table 11-mult-41. 

 11 
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Total degree-days exceeding 56°F at Bend Bridge were summed by month and water year type 1 
during May through September (Table 11-mult-43). Total degree-days under Alternative 7 would be 2 
similar to those under NAA during May, 2% lower than under NAA during June and July, and 7% 3 
higher during August and September. 4 

Table 11-mult-43. Differences between Baseline and Alternative 7 Scenarios in Total Degree-Days 5 
(°F-Days) by Month and Water Year Type for Water Temperature Exceedances above 56°F in the 6 
Sacramento River at Bend Bridge, May through September 7 

Month Water Year Type EXISTING CONDITIONS vs. A7_LLT NAA vs. A7_LLT 

May 

Wet 1,121 (297%) -81 (-5%) 
Above Normal 328 (154%) -27 (-5%) 
Below Normal 549 (251%) 86 (13%) 
Dry 444 (239%) 30 (5%) 
Critical 403 (182%) -7 (-1%) 
All 2,845 (234%) 1 (0%) 

June 

Wet 472 (123%) -239 (-22%) 
Above Normal 226 (153%) -3 (-1%) 
Below Normal 412 (296%) 60 (12%) 
Dry 598 (318%) 64 (9%) 
Critical 601 (150%) 51 (5%) 
All 2,308 (183%) -68 (-2%) 

July 

Wet 626 (121%) 20 (2%) 
Above Normal 269 (332%) -1 (0%) 
Below Normal 372 (253%) -84 (-14%) 
Dry 847 (300%) -81 (-7%) 
Critical 1,805 (219%) 19 (0.7%) 
All 3,919 (212%) -127 (-2%) 

August 

Wet 2,094 (300%) 131 (5%) 
Above Normal 833 (204%) 174 (16%) 
Below Normal 1,137 (429%) 102 (8%) 
Dry 1,851 (276%) 241 (11%) 
Critical 2,812 (189%) 193 (5%) 
All 8,726 (247%) 839 (7%) 

September 

Wet 816 (111%) 107 (7%) 
Above Normal 538 (75%) 138 (12%) 
Below Normal 1,659 (222%) 513 (27%) 
Dry 2,608 (204%) 12 (0%) 
Critical 1,975 (95%) 84 (2%) 
All 7,599 (137%) 854 (7%) 

 8 

The Reclamation egg mortality model predicts that winter-run Chinook salmon egg mortality in the 9 
Sacramento River under A7_LLT would be 11%, 100%, and 45% greater than mortality under NAA 10 
in above normal, below normal, and dry water years, respectively (Table 11-mult-44). The increase 11 
in the percent of winter-run population subject to mortality would be 0.2%, 2%, and 3% in above 12 
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normal, below normal, and dry years, respectively. Therefore, the increase in mortality of up to 3% 1 
from NAA to A7_LLT, although relatively large, would be negligible at an absolute scale to the 2 
winter-run population. These results indicate that climate change would cause the majority of the 3 
increase in winter-run egg mortality. 4 

Table 11-mult-44. Difference and Percent Difference in Percent Mortality of Winter-Run Chinook 5 
Salmon Eggs in the Sacramento River (Egg Mortality Model) 6 

Water Year Type  EXISTING CONDITIONS vs. A7_LLT NAA vs. A7_LLT 
Wet 1 (269%) -0.04 (-2%) 
Above Normal 2 (404%) 0.2 (11%) 
Below Normal 3 (273%) 2 (100%) 
Dry 9 (596%) 3 (45%) 
Critical 45 (169%) 1 (2%) 
All 10 (210%) 1 (9%) 

 7 

SacEFT predicts that there would be a 28% decrease in the percentage of years with good spawning 8 
availability, measured as weighted usable area, under A7_LLT relative to NAA (Table 11-mult-45). 9 
These results indicate that there may be small negative effects of Alternative 7 on spawning habitat 10 
availability. SacEFT predicts that the percentage of years with good (lower) redd scour risk under 11 
A7_LLT would be similar to the percentage of years under NAA. SacEFT predicts that the percentage 12 
of years with good egg incubation conditions under A7_LLT would be similar to (<5% difference) 13 
that under NAA. SacEFT predicts that the percentage of years with good (lower) redd dewatering 14 
risk under A7_LLT would be 17% lower (5% lower on an absolute scale) than risk under NAA.  15 

The biological significance of a reduction in available suitable spawning habitat varies at the 16 
population level in response to a number of factors, including adult escapement. For those years 17 
when adult escapement is less than the carrying capacity of the spawning habitat, a reduction in 18 
area would have little or no population level effect. In years when escapement exceeds carrying 19 
capacity of the reduced habitat, competition among spawners for space (e.g., increased redd 20 
superimposition) would increase, resulting in reduced reproductive success. The reduction in the 21 
frequency of years in which spawning habitat availability is considered to be good by SacEFT could 22 
result in reduced reproductive success and abundance of winter-run Chinook salmon if the number 23 
of spawners is limited by spawning habitat quantity. However, it is unlikely that spawning habitat is 24 
limiting to winter-run Chinook salmon due to their small spawning adult population sizes in recent 25 
years relative to historical numbers. 26 
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Table 11-mult-45. Difference and Percent Difference in Percentage of Years with “Good” 1 
Conditions for Winter-Run Chinook Salmon Habitat Metrics in the Upper Sacramento River (from 2 
SacEFT) 3 

Metric EXISTING CONDITIONS vs. A7_LLT NAA vs. A7_LLT 
Spawning WUA -35 (-60%) -9 (-28%) 
Redd Scour Risk 0 (0%) 0 (0%) 
Egg Incubation -22 (-23%) 1 (1%) 
Redd Dewatering Risk -1 (-4%) -5 (-17%) 
Juvenile Rearing WUA -27 (-54%) -2 (-8%) 
Juvenile Stranding Risk 2 (10%) -9 (-29%) 
WUA = Weighted Usable Area. 

 4 

NEPA Effects: Alternative 7 generally does not cause changes to Shasta Reservoir storage or mean 5 
flows and water temperatures in the Sacramento River by month and water year type. However, 6 
available analytical tools show conflicting results regarding the temperature effects of relatively 7 
small changes in predicted summer and fall flows. Several models (CALSIM, SRWQM, and 8 
Reclamation Egg Mortality Model) generally show no change in upstream conditions as a result of 9 
Alternative 7. However, one model, SacEFT, shows small negative effects to spawning habitat 10 
availability.  After extensive investigation of these results, they appear to be a function of high model 11 
sensitivity to relatively small changes in estimated upstream conditions, which may or may not 12 
accurately predict adverse effects. Temperature and end of September storage criteria from the 13 
NMFS (2009a) BiOp for Shasta reservoir are maintained, in order to minimize adverse effects to 14 
spawning and incubating salmonids including winter-run-run Chinook salmon. It is unlikely that the 15 
reduction in spawning habitat availability predicted by SacEFT would have an appreciable effect to 16 
the winter-run Chinook salmon population given the greatly reduced population size relative to 17 
historical values and because the NMFS (2009a) BiOp RPA includes an investigation of passage 18 
upstream of Shasta Dam, which would greatly enhance spawning habitat availability. Given this 19 
information and the lack of effect seen in every analysis other than SacEFT, it is concluded that this 20 
effect is not adverse. 21 

Alternative 3 (adverse/significant) 22 

In general, effects of Alternative 3 on spawning and egg incubation habitat for winter-run Chinook 23 
salmon relative to NAA are adverse. 24 

Flows in the Sacramento River between Keswick and upstream of Red Bluff Diversion Dam were 25 
examined during the May through September winter-run Chinook salmon spawning period 26 
(Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). Lower flows can reduce the 27 
instream area available for spawning and egg incubation. Flows under A3_LLT during May through 28 
July would generally be similar to or greater than flows under NAA except in dry years during July 29 
(9% at both locations). Flows during August and September under A3_LLT would be mostly lower 30 
than flows under NAA (up to 45% lower depending on month, location, and water year type). 31 

Shasta Reservoir storage volume at the end of May influences flow rates below the dam during the 32 
May through September winter-run spawning and egg incubation period. May Shasta storage 33 
volume under A3_LLT would be similar to or greater than storage under NAA for all water year 34 
types except below normal (8% lower) and dry (6% lower) (Table 11-mult-46). 35 
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These results indicate that there would be small to moderate effects of Alternative 3 on storage and 1 
flows in the Sacramento River relative to NAA. 2 

Table 11-mult-46. Difference and Percent Difference in May Water Storage Volume (thousand 3 
acre-feet) in Shasta Reservoir for Model Scenarios 4 

Water Year Type EXISTING CONDITIONS vs. A3_LLT NAA vs. A3_LLT 
Wet -78 (-2%) -44 (-1%) 
Above Normal -161 (-4%) -75 (-2%) 
Below Normal -518 (-13%) -320 (-8%) 
Dry -634 (-17%) -190 (-6%) 
Critical -593 (-24%) -9 (0%) 

 5 

Mean monthly water temperatures in the Sacramento River at Keswick and Bend Bridge were 6 
examined during the May through September winter-run spawning period (Appendix 11D, 7 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 8 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 9 
NAA and Alternative 3 in any month or water year type throughout the period at either location. 10 

The number of days on which temperature exceeded 56°F by >0.5°F to >5°F in 0.5°F increments was 11 
determined for each month (May through September) and year of the 82-year modeling period 12 
(Table 11-mult-47). The combination of number of days and degrees above the 56°F threshold were 13 
further assigned a “level of concern”, as defined in Table 11-mult-48. Differences between baselines 14 
and Alternative 3 in the highest level of concern across all months and all 82 modeled years are 15 
presented in Table 11-mult-49. There would be no difference in levels of concern between NAA and 16 
A3_LLT. 17 
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Table 11-mult-47. Maximum Water Temperature Criteria for Covered Salmonids and Sturgeon 1 
Provided by NMFS and Used in the BDCP Effects Analysis 2 

Location Period 

Maximum 
Water 
Temperature 
(°F) Purpose 

Upper Sacramento River 
Bend Bridge May–Sep 56 Winter- and spring-run spawning and egg incubation 

63 Green sturgeon spawning and egg incubation 
Red Bluff Oct–Apr 56 Spring-, fall-, and late fall–run spawning and egg incubation 
Hamilton City Mar-Jun 61 (optimal), 

68 (lethal) 
White sturgeon spawning and egg incubation 

Feather River 
Robinson Riffle  
(RM 61.6) 

Sep–Apr 56 Spring-run and steelhead spawning and incubation 
May–Aug 63 Spring-run and steelhead rearing 

Gridley Bridge Oct–Apr 56 Fall- and late fall–run spawning and steelhead rearing 
May–Sep 64 Green sturgeon spawning, incubation, and rearing 

American River 
Watt Avenue 
Bridge 

May–Oct 65 Juvenile steelhead rearing 

 3 

Table 11-mult-48. Number of Days per Month Required to Trigger Each Level of Concern for Water 4 
Temperature Exceedances in the Sacramento River for Covered Salmonids and Sturgeon Provided 5 
by NMFS and Used in the BDCP Effects Analysis 6 

Exceedance above Water 
Temperature Threshold (°F) 

Level of Concern 
None Yellow  Orange  Red 

1 0-9 days 10-14 days  15-19 days  ≥20 days 
2 0-4 days 5-9 days 10-14 days ≥15 days 
3 0 days 1-4 days 5-9 days ≥10 days 

 7 

Table 11-mult-49. Differences between Baseline and Alternative 3 Scenarios in the Number of 8 
Years in Which Water Temperature Exceedances above 56°F Are within Each Level of Concern, 9 
Sacramento River at Bend Bridge, May through September 10 

Level of Concerna EXISTING CONDITIONS vs. A3_LLT NAA vs. A3_LLT 
Red 33 (67%) 0 (0%) 
Orange -14 (-100%) 0 (NA) 
Yellow -16 (-100%) 0 (NA) 
None -3 (-100%) 0 (NA) 
NA = could not be calculated because the denominator was 0. 
a For definitions of levels of concern, see Table 11-mult-48. 

 11 
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Total degree-days exceeding 56°F at Bend Bridge were summed by month and water year type 1 
during May through September (Table 11-mult-51). Total degree-days exceeding 56°F under 2 
A3_LLT would be 16% and 11% lower to those under NAA during May and June, respectively, and 3 
15% to 20% higher July through September.  Most of the increases during July and September under 4 
A3_LLT would occur in wetter water years.  During September, the total degree-days of 2,459 would 5 
correspond to one degree increase in temperature every day over the 82 year CALSIM period.  These 6 
results indicate that there is a small to moderate effect of Alternative 3 on temperatures in the 7 
Sacramento River. 8 

Table 11-mult-50. Differences between Baseline and Alternative 3 Scenarios in Total Degree-Days 9 
(°F-Days) by Month and Water Year Type for Water Temperature Exceedances above 56°F in the 10 
Sacramento River at Bend Bridge, May through September 11 

Month Water Year Type EXISTING CONDITIONS vs. A3_LLT NAA vs. A3_LLT 

May 

Wet 965 (256%) -237 (-15%) 
Above Normal 232 (109%) -123 (-22%) 
Below Normal 412 (188%) -51 (-7%) 
Dry 182 (98%) -232 (-39%) 
Critical 402 (182%) -8 (-1%) 
All 2,193 (180%) -651 (-16%) 

June 

Wet 361 (94%) -350 (-32%) 
Above Normal 107 (72%) -122 (-32%) 
Below Normal 389 (280%) 37 (8%) 
Dry 578 (307%) 44 (6%) 
Critical 548 (137%) -2 (0%) 
All 1,983 (157%) -393 (-11%) 

July 

Wet 750 (145%) 144 (13%) 
Above Normal 372 (459%) 102 (29%) 
Below Normal 809 (550%) 353 (59%) 
Dry 1,328 (471%) 400 (33%) 
Critical 1,846 (224%) 60 (2.3%) 
All 5,104 (276%) 1,058 (18%) 

August 

Wet 2,207 (317%) 244 (9%) 
Above Normal 917 (225%) 258 (24%) 
Below Normal 1,420 (536%) 385 (30%) 
Dry 2,220 (331%) 610 (27%) 
Critical 2,782 (187%) 163 (4%) 
All 9,546 (271%) 1,659 (15%) 

September 

Wet 2,367 (321%) 1,658 (115%) 
Above Normal 947 (133%) 547 (49%) 
Below Normal 1,437 (193%) 291 (15%) 
Dry 2,581 (202%) -15 (0%) 
Critical 1,867 (90%) -24 (-1%) 
All 9,204 (166%) 2,459 (20%) 

 12 
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The Reclamation egg mortality model predicts that winter-run Chinook salmon egg mortality in the 1 
Sacramento River under A3_LLT would be similar to mortality under NAA in wet and critical years 2 
(<5% difference). Egg mortality under A3_LLT would be 12% to 97% greater than mortality under 3 
NAA in above normal, below normal, and dry water years, although these increases represent a 0.3 4 
to 2% absolute scale change in the winter-run Chinook salmon population (Table 11-mult-51). 5 
Therefore, this effect is considered negligible to the winter-run population.  6 

Table 11-mult-51. Difference and Percent Difference in Percent Mortality of Winter-Run Chinook 7 
Salmon Eggs in the Sacramento River (Egg Mortality Model) 8 

Water Year Type EXISTING CONDITIONS vs. A3_LLT NAA vs. A3_LLT 
Wet 1 (270%) -0.03 (-2%) 
Above Normal 2 (413%) 0.3 (13%) 
Below Normal 3 (267%) 2 (97%) 
Dry 7 (440%) 1 (12%) 
Critical 43 (159%) -1 (-2%) 
All 9 (190%) 0.3 (2%) 

 9 

SacEFT predicts that there would be a 22% decrease in the percentage of years with good spawning 10 
availability, measured as weighted usable area, under A3_LLT relative to NAA (Table 11-mult-52). 11 
This reduction would be 7% on an absolute scale and, therefore, is considered a small effect. SacEFT 12 
predicts that the percentage of years with good (lower) redd scour risk under A3_LLT would be 13 
identical to the percentage of years under NAA. SacEFT predicts that the percentage of years with 14 
good egg incubation conditions under A3_LLT would be similar to (<5% difference) that under NAA. 15 
SacEFT predicts that the percentage of years with good (lower) redd dewatering risk under A3_LLT 16 
would be 10% lower than risk under NAA, which is negligible (3%) on an absolute scale. 17 

The biological significance of a reduction in available suitable spawning habitat varies at the 18 
population level in response to a number of factors, including adult escapement. For those years 19 
when adult escapement is less than the carrying capacity of the spawning habitat, a reduction in 20 
area would have little or no population level effect. In years when escapement exceeds carrying 21 
capacity of the reduced habitat, competition among spawners for space (e.g., increased redd 22 
superimposition) would increase, resulting in reduced reproductive success. The reduction in the 23 
frequency of years in which spawning habitat availability is considered to be good by SacEFT could 24 
result in reduced reproductive success and abundance of winter-run Chinook salmon if the number 25 
of spawners is limited by spawning habitat quantity 26 

Bay Delta Conservation Plan 
RDEIR/SDEIS 11-197 2015 

ICF 00139.14 
 



 
 

Fish and Aquatic Resources 
 

Table 11-mult-52. Difference and Percent Difference in Percentage of Years with “Good” 1 
Conditions for Winter-Run Chinook Salmon Habitat Metrics in the Upper Sacramento River (from 2 
SacEFT) 3 

Metric EXISTING CONDITIONS vs. A3_LLT NAA vs. A3_LLT 
Spawning WUA -33 (-57%) -7 (-22%) 
Redd Scour Risk 0 (0%) 0 (0%) 
Egg Incubation -25 (-26%) -2 (-3%) 
Redd Dewatering Risk 1 (4%) -3 (-10%) 
Juvenile Rearing WUA -10 (-20%) 15 (60%) 
Juvenile Stranding Risk -14 (-70%) -25 (-81%) 
WUA = Weighted Usable Area. 

 4 

NEPA Effects: Considering the range of results presented here for winter-run Chinook salmon 5 
spawning and egg incubation, this effect would be adverse because it has the potential to 6 
substantially reduce suitable spawning habitat and substantially reduce the number of fish. Flows 7 
during August and September under Alternative 3 would be up to 45% lower than flows under the 8 
NEPA baseline.  End of May storage would be slightly reduced in below normal and dry water years 9 
resulting in some flow reductions during August and September.  The total number of degree-days 10 
exceeding 56°F would be higher under Alternative 3 relative to the NEPA point of comparison 11 
during July through September.  This effect is a result of the specific reservoir operations and 12 
resulting flows associated with this alternative. Applying mitigation (e.g., changing reservoir 13 
operations in order to alter the flows) to the extent necessary to reduce this effect to a level that is 14 
not adverse would fundamentally change the alternative, thereby making it a different alternative 15 
than that which has been modeled and analyzed. As a result, this would be an unavoidable adverse 16 
effect because there is no feasible mitigation available. Even so, proposed mitigation (Mitigation 17 
Measure AQUA-40a through AQUA-40c) has the potential to reduce the severity of impact, although 18 
not necessarily to a not adverse level. 19 

CEQA Conclusion: In general, Alternative 3 would degrade spawning and egg incubation habitat for 20 
winter-run Chinook salmon relative to the Existing Conditions. 21 

CALSIM flows in the Sacramento River between Keswick and upstream of Red Bluff were examined 22 
during the May through September winter-run spawning and egg incubation period (Appendix 11C, 23 
CALSIM II Model Results utilized in the Fish Analysis). Flows under A3_LLT during May through July 24 
would generally be similar to or greater than flows under Existing Conditions, except in wet years 25 
during May (14% to 18% lower depending on location) and in dry and critical years during July (6% 26 
to 11% lower depending on month and location) and August (21% to 25% lower depending on 27 
location). Flows under A3_LLT during August and September would generally be lower than flows 28 
under Existing Conditions by up to 27% depending on month, water year type, and location. 29 

Shasta Reservoir storage volume at the end of May under A3_LLT would be similar to Existing 30 
Conditions in wet and above normal water years, but lower by 13% to 24% in below normal, dry, 31 
and critical water years (Table 11-mult-46). This indicates that there would be a small to moderate 32 
effect of Alternative 3 on flows during the spawning and egg incubation period. 33 
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Water temperatures in the Sacramento River under Alternative 3 would be the same as those under 1 
Alternative 1A, Impact AQUA-40, which indicates that there would be increased exceedances of 2 
NMFS temperature thresholds in the Sacramento River relative to Existing Conditions. 3 

The Reclamation egg mortality model predicts that winter-run Chinook salmon egg mortality in the 4 
Sacramento River under A3_LLT would be 159% to 440% greater than mortality under Existing 5 
Conditions depending on water year type (Table 11-mult-51). These increases would only affect the 6 
winter-run population during dry and critical years, in which the absolute percent increase of the 7 
winter-run population would be 7% and 43%, respectively. These results indicate that Alternative 3 8 
would cause substantially increased winter-run Chinook salmon mortality in drier years in the 9 
Sacramento River. 10 

SacEFT predicts that there would be a 57% decrease in the percentage of years with good spawning 11 
availability, measured as weighted usable area, under A3_LLT relative to Existing Conditions (Table 12 
11-mult-52). SacEFT predicts that the percentage of years with good (lower) redd scour risk under 13 
A3_LLT would be identical to the percentage of years under Existing Conditions. SacEFT predicts 14 
that the percentage of years with good egg incubation conditions under A3_LLT would be 26% 15 
lower than under Existing Conditions. SacEFT predicts that the percentage of years with good 16 
(lower) redd dewatering risk under A3_LLT would be similar (<5% difference) to the percentage of 17 
years under Existing Conditions. These results indicate that Alternative 3 would cause moderate to 18 
substantial reductions in spawning WUA and egg incubation conditions. 19 

Summary of CEQA Conclusion 20 

Collectively, the model results of the Impact AQUA-40 CEQA analysis indicate that the difference 21 
between the CEQA baseline and Alternative 3 is significant Flows and water temperature conditions 22 
would be degraded in the Sacramento River under Alternative 3 relative to Existing Conditions. Egg 23 
mortality in drier years, during which winter-run Chinook salmon would already be stressed due to 24 
reduced flows and increased temperatures, would be up to 43% greater (on an absolute scale) due 25 
to Alternative 3 compared to the Existing Conditions (Table 11-mult-51). Further, the extent of 26 
spawning habitat would be 33% lower (absolute scale) and egg incubation would be reduced by 27 
25% (absolute scale) under Alternative 3 compared to the Existing Conditions (Table 11-mult-52), 28 
which represent a substantial reductions spawning and egg incubation conditions for winter-run 29 
Chinook salmon.  30 

This impact is a result of the specific reservoir operations and resulting flows associated with this 31 
alternative. Applying mitigation (e.g., changing reservoir operations in order to alter the flows) to 32 
the extent necessary to reduce this impact to a less-than-significant level would fundamentally 33 
change the alternative, thereby making it a different alternative than that which has been modeled 34 
and analyzed. As a result, this impact is significant and unavoidable because there is no feasible 35 
mitigation available. Even so, proposed below is mitigation that has the potential to reduce the 36 
severity of impact though not necessarily to a less-than-significant level. 37 

Mitigation Measure AQUA-40a: Following Initial Operations of CM1, Conduct Additional 38 
Evaluation and Modeling of Impacts to Winter-Run Chinook Salmon to Determine 39 
Feasibility of Mitigation to Reduce Impacts to Spawning Habitat 40 

Although analysis conducted as part of the EIR/EIS determined that Alternative 3 would have 41 
significant and unavoidable adverse effects on spawning habitat, this conclusion was based on 42 
the best available scientific information at the time and may prove to have been overstated. 43 
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Upon the commencement of operations of CM1 and continuing through the life of the permit, the 1 
BDCP proponents will monitor effects on spawning habitat in order to determine whether such 2 
effects would be as extensive as concluded at the time of preparation of this document and to 3 
determine any potentially feasible means of reducing the severity of such effects. This mitigation 4 
measure requires a series of actions to accomplish these purposes, consistent with the 5 
operational framework for Alternative 3.  6 

The development and implementation of any mitigation actions shall be focused on those 7 
incremental effects attributable to implementation of Alternative 3 operations only. 8 
Development of mitigation actions for the incremental impact on spawning habitat attributable 9 
to climate change/sea level rise are not required because these changed conditions would occur 10 
with or without implementation of Alternative 3.  11 

Mitigation Measure AQUA-40b: Conduct Additional Evaluation and Modeling of Impacts 12 
on Winter-Run Chinook Salmon Spawning Habitat Following Initial Operations of CM1 13 

Following commencement of initial operations of CM1 and continuing through the life of the 14 
permit, the BDCP proponents will conduct additional evaluations to define the extent to which 15 
modified operations could reduce impacts to spawning habitat under Alternative 3. The analysis 16 
required under this measure may be conducted as a part of the Adaptive Management and 17 
Monitoring Program required by the BDCP (Chapter 3 of the BDCP, Section 3.6). 18 

Mitigation Measure AQUA-40c: Consult with NMFS, USFWS, and CDFW to Identify and 19 
Implement Potentially Feasible Means to Minimize Effects on Winter-Run Chinook 20 
Salmon Spawning Habitat Consistent with CM1 21 

In order to determine the feasibility of reducing the effects of CM1 operations on winter-run 22 
Chinook salmon habitat, the BDCP proponents will consult with NMFS, USFWS and CDFW to 23 
identify and implement any feasible operational means to minimize effects on spawning habitat. 24 
Any such action will be developed in conjunction with the ongoing monitoring and evaluation of 25 
habitat conditions required by Mitigation Measure AQUA-40a.  26 

If feasible means are identified to reduce impacts on spawning habitat consistent with the 27 
overall operational framework of Alternative 3 without causing new significant adverse impacts 28 
on other covered species, such means shall be implemented. If sufficient operational flexibility 29 
to reduce effects on winter-run Chinook salmon habitat is not feasible under Alternative 2A 30 
operations, achieving further impact reduction pursuant to this mitigation measure would not 31 
be feasible under this Alternative, and the impact on winter-run Chinook salmon would remain 32 
significant and unavoidable.  33 

Impact AQUA-42: Effects of Water Operations on Migration Conditions for Chinook Salmon 34 
(Winter-Run ESU) 35 

Alternatives 4, 5 and 7 (not adverse) 36 

Alternative 4 37 

The effects of Alternative 4 on winter-run Chinook salmon migration conditions relative to the NAA 38 
are not adverse. 39 
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Upstream of the Delta 1 

H3/ESO 2 

Flows in the Sacramento River upstream of Red Bluff were examined for the July through November 3 
juvenile emigration period (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). A 4 
reduction in flow may reduce the ability of juvenile winter-run to migrate effectively through the 5 
Sacramento River. Flows under H3 would be 5% to 18% lower than under NAA during November 6 
and generally similar to NAA during the rest of the juvenile winter-run Chinook salmon migration 7 
period (July through October). 8 

Mean monthly water temperatures in the Sacramento River at Keswick and Bend Bridge were 9 
examined during the July through November winter-run juvenile emigration period (Appendix 11D, 10 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 11 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 12 
NAA and H3 in any month or water year type throughout the period at either location. 13 

Flows in the Sacramento River upstream of Red Bluff during the adult winter-run Chinook salmon 14 
upstream migration period (December through August) under H3 would generally be similar to 15 
those under NAA, except during May and June in which flows would be up to 12% greater than flows 16 
under NAA. 17 

Mean monthly water temperatures in the Sacramento River at Keswick and Bend Bridge were 18 
examined during the December through August winter-run upstream migration period (Appendix 19 
11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in 20 
the Fish Analysis). There would be no differences (<5%) in mean monthly water temperature 21 
between NAA and H3 in any month or water year type throughout the period at either location. 22 

H1/LOS 23 

Flows in the Sacramento River upstream of Red Bluff during the July through November juvenile 24 
emigration period under H1 would generally be similar to flows under NAA (Appendix 11C, CALSIM 25 
II Model Results utilized in the Fish Analysis) with some exceptions. Flow reductions during these 26 
months would occur primarily during wetter water years when flow reductions are less critical to 27 
emigrating juveniles due to already high flows and, therefore, would not cause biologically 28 
meaningful effects. 29 

Mean monthly water temperatures in the Sacramento River at Keswick and Bend Bridge were 30 
examined during the July through November winter-run juvenile emigration period (Appendix 11D, 31 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 32 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 33 
NAA and H1 in any month or water year type throughout the period at either location. 34 

Flows in the Sacramento River upstream of Red Bluff during the adult winter-run Chinook salmon 35 
upstream migration period (December through August) would generally be similar to or greater 36 
than flows under NAA (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 37 

Mean monthly water temperatures in the Sacramento River at Keswick and Bend Bridge were 38 
examined during the December through August winter-run upstream migration period (Appendix 39 
11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in 40 
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the Fish Analysis). There would be no differences (<5%) in mean monthly water temperature 1 
between NAA and H1 in any month or water year type throughout the period at either location. 2 

H4/HOS 3 

Flows in the Sacramento River upstream of Red Bluff during the July through November juvenile 4 
emigration period under H4 would generally be similar to or greater than flows under NAA, except 5 
in November (11% lower) (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 6 
These flow reductions and increases would not be of sufficient frequency or magnitude to cause 7 
biologically meaningful effects on migrating juveniles. 8 

Mean monthly water temperatures in the Sacramento River at Keswick and Bend Bridge were 9 
examined during the July through November winter-run juvenile emigration period (Appendix 11D, 10 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 11 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 12 
NAA and H4 in any month or water year type throughout the period at either location. 13 

Flows in the Sacramento River upstream of Red Bluff during the adult winter-run Chinook salmon 14 
upstream migration period (December through August) would generally be similar to flows under 15 
NAA (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis).   16 

Mean monthly water temperatures in the Sacramento River at Keswick and Bend Bridge were 17 
examined during the December through August winter-run upstream migration period (Appendix 18 
11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in 19 
the Fish Analysis). There would be no differences (<5%) in mean monthly water temperature 20 
between NAA and H4 in any month or water year type throughout the period at either location. 21 

Through-Delta 22 

H3/ESO 23 

Juveniles 24 

Plan Area flows have considerable importance for downstream migrating juvenile salmonids 25 
(primarily for those remaining in the Sacramento River as opposed to entering the Yolo Bypass at 26 
Fremont Weir) and would be affected by the north Delta diversions, as discussed above for winter-27 
run Chinook above (Impact AQUA-42 for Alternative 1A). Average monthly Sacramento River flows 28 
below the NDD under H3 for juvenile winter-run migrants (November through May) would be 29 
reduced 11% to 23% compared to NAA (Appendix 11C, CALSIM II Model Results utilized in the Fish 30 
Analysis). Note that CM1 Water Facilities and Operation includes bypass flow criteria that will be 31 
managed in real time to minimize adverse effects of diversions at the north Delta intakes on 32 
downstream-migrating salmonids.  As noted for Alternative 1A, juvenile salmonids migrating down 33 
the Sacramento River often do so in pulses that are triggered by increases in flows. CM1 will account 34 
for such changes in flows and the associated pulses of fish by monitoring fish presence at locations 35 
such as Knights Landing and adjusting to low-level pumping as necessary. Low-level pumping will 36 
consist of total north Delta diversions of up to 6% of river flow for flows greater than 5,000 cfs and 37 
not more than 300 cfs at any intake. Following the initial pulse flows, schedules of post-pulse flows 38 
will be applied depending on flows in the river at the time. Additional detail is provided in Chapter 3 39 
Section 3.6.4.2. 40 
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Potential predation effects at the north Delta intakes for juvenile salmonids remaining in the 1 
Sacramento River (as opposed to entering the Yolo Bypass) could occur if predatory fish aggregated 2 
along the screens as has been observed at other long screens in the Central Valley (Vogel 2008). 3 
Baseline levels of predation are uncertain, however. Analysis by a bioenergetics model (Appendix 4 
5.F, Biological Stressors on Covered Fish, Section 5.F.3.2.1) suggests that considerably less than 0.3% 5 
of winter-run juveniles could be preyed upon (Table 11-mult-53). Using another scenario of 6 
predation that assumes a 5% loss per intake (based on GCID losses, Vogel 2008) would yield a 7 
cumulative loss of about 12% of the annual production that reaches the north Delta. The three 8 
intake structures would also permanently displace approximately 12.3 acres of in-water habitat and 9 
6,360 linear feet of shoreline along the migration route. However, there are appreciable 10 
uncertainties in these analyses, including unknown baseline levels of predation, uncertainty in the 11 
bioenergetics model parameters, and the comparability of the GCID intakes for estimating loss rates. 12 
This is discussed in detail in Alternative 1A. 13 

Table 11-mult-53. Winter-Run Chinook Salmon Predation Loss at the Proposed North Delta 14 
Diversion Intakes (Three Intakes for Alternative 4) 15 

Striped Bass at NDD (Three Intakes) 

 

Winter-Run Chinook Consumed 
Density 
Assumption 

Bass per 1,000 
Feet of Intake 

Total Number of 
Bass Number 

Percentage of Annual 
Juvenile Production 

Low 18 86  648 0.02% 
Median 119 571  4,283 0.16% 
High 219 1,051  7,881 0.30% 
Note: Based on bioenergetics modeling of Chinook salmon consumption by striped bass (Appendix 5F 

Biological Stressors). 
 16 

Through-Delta survival by juvenile winter-run Chinook salmon, as estimated by the Delta Passage 17 
Model under Scenario H3, averaged 33.2% across all years, 26% in drier years, and up to 45.3% in 18 
wetter years (for further details, refer to BDCP Appendix 5.C, Section 5C.5.3.1.3.1). Average juvenile 19 
survival under H3 was similar or slightly lower than NAA (1% less, a 3% relative decrease) (Table 20 
11-mult-54).  21 
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Table 11-mult-54. Through-Delta Survival (%) of Emigrating Juvenile Winter-Run Chinook Salmon 1 
under Alternative 4 (Scenarios H3, H1, and H4) 2 

Water 
Year 
Type 

Average Percentage Survival Difference in Percentage Survival (Relative Difference) 

SCENARIO 
EXISTING CONDITIONS  

vs. Alt 4 Scenario NAA vs. Alt 4 Scenario 
EXISTING 
CONDITIONS NAA H3 H1  H4 H3 H1 H4 H3 H1 H4 

Wetter 
Years 

46.3 46.1 45.3 45.2 46.0 -1.1  
(-2%) 

-1.1 
(-2%) 

-0.3  
(-1%) 

-0.8  
(-2%) 

-0.9  
(-2%) 

-0.1 
(0%) 

Drier 
Years 

28.0 27.1 26.0 26.1 25.7 -2.0  
(-7%) 

-1.9 
(-7%) 

-2.3 
(-8%) 

-1.1  
(-4%) 

-1.0 
(-4%) 

-1.4 
(-5%) 

All 
Years 

34.9 34.2 33.2 33.3 33.3 -1.6  
(-5%) 

-1.6  
(-5%) 

-1.6  
(-5%) 

-1.0  
(-3%) 

-0.9  
(-3%) 

-0.9 
(-3%) 

Note: Average Delta Passage Model results for survival to Chipps Island. 
Wetter = Wet and Above Normal Water Years (6 years). 
Drier = Below Normal, Dry and Critical Water Years (10 years). 
H3 = ESO operations, H1 = Low Outflow, H4 = High Outflow. 
 3 

Adults 4 

Adult salmonids migrating through the delta use flow and olfactory cues for navigation to their natal 5 
streams (Marston et al. 2012), as discussed above for winter-run Chinook (Impact AQUA-42 for 6 
Alternative 1A). The importance of flow changes to currently affect these cues is rated as low but 7 
with low certainty. Attraction flows and olfactory cues in the west Delta would be altered because of 8 
shifts in exports from the south Delta to the north Delta. Flows in the Sacramento River downstream 9 
of the north Delta intake diversions would be reduced, with concomitant proportional increases in 10 
San Joaquin River flow, with differences between water-year types because of differences in the 11 
relative proportion of water being exported from the north Delta and south Delta facilities 12 
(Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis).  13 

These changes may slightly decrease the Sacramento River olfactory cues used by migrating adults, 14 
although the changes are within the dilution factor and the behavioral response is uncertain. 15 
Fingerprint analyses determined that attraction flow, as estimated by the percentage of Sacramento 16 
River water at Collinsville, declined from NAA to Scenario H3 operations by up to 4% during the 17 
peak migration period for winter-run adults (December through February) (Table 11-mult-55). The 18 
flow changes under Scenario H3 would slightly decrease the olfactory cues for migrating adult 19 
salmon in the Sacramento River (by 9% or less compared to NAA). Nevertheless, the Sacramento 20 
River would still represent a substantial proportion of Delta outflows. Under Scenario H4, the 21 
difference would be less due to increased spring outflows in March, April, and May. Scenario H1 22 
results would be similar to Scenario H3. Overall, the reductions in olfactory cues resulting from all 23 
scenarios would be less than the magnitude of change in dilution (20% or more) reported to cause a 24 
significant change in migration by Fretwell (1989) and, therefore, are not expected to affect adult 25 
Chinook salmon migration. However, uncertainty remains with regard to adult salmon behavioral 26 
response to anticipated changes in lower Sacramento River flow percentages. This topic is discussed 27 
further in Impact AQUA-42 for Alternative 1A. 28 
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Table 11-mult-55. Percentage (%) of Water at Collinsville that Originated in the Sacramento River 1 
during the Adult Winter-Run Chinook Salmon Migration Period for Alternative 4 (Scenario H3) 2 

Month 
EXISTING 
CONDITIONS NAA H3 

EXISTING 
CONDITIONS vs. H3 NAA vs. H3 

December 67 66 66 -1 0 
January  76 75 73 -3 -2 
February 75 72 68 -7 -4 
March 78 76 68 -10 -8 
April 77 75 66 -11 -9 
May 69 65 59 -10 -6 
June 64 62 58 -6 -4 
July 64 65 56 -8 -9 
 Shading indicates 10% or greater difference. 

 3 

H1/LOS 4 

Juveniles 5 

Plan Area flows have considerable importance for downstream migrating juvenile salmonids and 6 
would be affected by the north Delta diversions, as discussed above for winter-run Chinook above 7 
(Impact AQUA-42 for Alternative 1A). Under H1, Sacramento River flows below the NDD during the 8 
juvenile winter-run migration period (November-May) would be reduced compared to NAA 9 
(Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). Note that CM1 Water Facilities 10 
and Operation includes bypass flow criteria that will be managed in real time to minimize adverse 11 
effects of diversions at the north Delta intakes on downstream-migrating salmonids.  12 

Through-Delta survival by juvenile winter-run Chinook salmon under Scenario H1 averaged 33.3% 13 
across all years, 26.1% in drier years, and up to 45.2% in wetter years (for further details, refer to 14 
BDCP Appendix 5.C, Section 5C.5.3.1.3.1). Average survival under Scenario H1 was generally similar to 15 
NAA (Table 11-mult-54).  16 

Overall, the similarity in through-Delta survival for these scenarios is explained by the relatively low 17 
overlap of the winter-run Delta entry distribution with the spring period that has differing outflows 18 
for the Alternative 4 operations scenarios. In addition, the DPM has less representation of 19 
intermediate-outflow years where the differences among the Alternative 4 operations scenarios are 20 
more pronounced than wetter or drier years. 21 

Adults 22 

Results for H1 regarding attraction flows and olfactory cues are the same as those presented as part 23 
of the corresponding discussion under H3 (above).  24 

H4/HOS 25 

Juveniles 26 

Plan Area flows have considerable importance for downstream migrating juvenile salmonids and 27 
would be affected by the north Delta diversions, as discussed above for winter-run Chinook above 28 
(Impact AQUA-42 for Alternative 1A). Under H4, Sacramento River flows below the NDD during the 29 
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juvenile winter-run migration period (November–May) would be reduced 5% to 23% compared to 1 
NAA (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). Note that CM1 Water 2 
Facilities and Operation includes bypass flow criteria that will be managed in real time to minimize 3 
adverse effects of diversions at the north Delta intakes on downstream-migrating salmonids.  4 

Through-Delta survival by juvenile winter-run Chinook salmon under Scenario H4 averaged 33.3% 5 
across all years, 25.7% in drier years, and up to 46% in wetter years (for further details, refer to 6 
BDCP Appendix 5.C, Section 5C.5.3.1.3.1). Average survival under Scenario H4 was generally similar to 7 
NAA, with slightly lower survival for H4 in wetter years (0.9% less, a 3% relative decrease) (Table 8 
11-mult-54).  9 

Overall, the similarity in through-Delta survival for these scenarios is explained by the relatively low 10 
overlap of the winter-run Delta entry distribution with the spring period that has differing outflows 11 
for the Alternative 4 operations scenarios. In addition, the DPM has less representation of 12 
intermediate-outflow years where the differences among the Alternative 4 operations scenarios are 13 
more pronounced than wetter or drier years. 14 

Adults 15 

Results for H4 regarding attraction flows and olfactory cues are the same as those presented as part 16 
of the corresponding discussion under H3 (above).  17 

NEPA Effects: Collectively, these results indicate that Alternative 4 operations would not adversely 18 
affect upstream or through-Delta migration conditions for winter-run Chinook salmon.  19 

Due to mostly similar migration flows and water temperatures between Alternative 4 and the NAA, 20 
upstream habitat and movement conditions are not substantially reduced for juvenile or adult 21 
winter-run Chinook salmon.  22 

On the basis of changes in flow and migration routing, through-Delta juvenile survival under 23 
Alternative 4 would be similar to or slightly lower than NAA, averaged across all years. In addition to 24 
biologically-based triggers to inform real-time operations of the NDD, several key conservation 25 
measures (CM6, CM15, and CM16) would minimize adverse effects. Near-field predation losses 26 
would be managed with CM15. Despite a minor reduction in through-Delta flows during the adult 27 
migration period, the olfactory cues would be adequate and not substantially affected by flow 28 
operations under Alternative 4. 29 

Near-field effects of Alternative 4 NDD on winter-run Chinook salmon related to impingement and 30 
predation associated with three new intake structures could result in negative effects on juvenile 31 
migrating winter-run Chinook salmon, although there is high uncertainty regarding the overall 32 
effects. It is expected that the level of near-field impacts would be directly correlated to the number 33 
of new intake structures in the river and thus the level of impacts associated with 3 new intakes 34 
would be considerably lower than those expected from having 5 new intakes in the river. Estimates 35 
within the effects analysis range from very low levels of effects (<1% mortality) to more significant 36 
effects (~ 12% mortality above current baseline levels). CM15 would be implemented with the 37 
intent of providing localized and temporary reductions in predation pressure at the NDD. 38 
Additionally, several pre-construction studies to better understand how to minimize losses 39 
associated with the three new intake structures will be implemented as part of the final NDD screen 40 
design effort. Alternative 4 also includes an Adaptive Management Program and Real-Time 41 
Operational Decision-Making Process to evaluate and make limited adjustments intended to provide 42 
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adequate migration conditions for winter-run Chinook salmon. This includes biologically-based 1 
triggers to adjust the amount of pumping at the NDD in response to likely fish presence.     2 

Two recent studies (Newman 2003 and Perry 2010) indicate that far-field effects associated with 3 
the new intakes could cause a reduction in smolt survival in the Sacramento River downstream of 4 
the NDD intakes due to reduced flows in this area. The analyses of other elements of Alternative 4 5 
predict improvements in smolt condition and survival associated with increased access to the Yolo 6 
Bypass (CM2), enhanced channel margin habitat along 15 miles of juvenile salmonid migration 7 
routes (under CM6), reduced interior Delta entry (from the action of nonphysical barriers under 8 
CM16), and reduced south Delta entrainment (under CM1). The overall magnitude of each of these 9 
factors and how they might interact and/or offset each other in affecting salmonid survival through 10 
the Plan Area remains an area of active investigation.  11 

The DPM is a flow-based model that incorporates flow-survival and junction routing relationships 12 
with flow modeling of operations to estimate relative differences between scenarios in smolt 13 
migration survival throughout the entire Plan Area. The DPM predicted that smolt migration 14 
survival under Alternative 4 would be similar to or slightly lower than survival estimated for NAA. 15 
Several ongoing and planned studies related to salmonid survival at and downstream of the NDD are 16 
expected to be completed in the foreseeable future. These efforts are expected to improve 17 
understanding of the relationships and interactions among the various factors affecting salmonid 18 
survival, and reduce the uncertainty around the potential effects of Project implementation on 19 
migration conditions for Chinook salmon. 20 

Alternative 5 21 

The effects of Alternative 5 on winter-run Chinook salmon migration conditions relative to the NAA 22 
are not adverse. 23 

Upstream of the Delta 24 

Flows in the Sacramento River upstream of Red Bluff were examined for the July through November 25 
juvenile emigration period. A reduction in flow may reduce the ability of juvenile winter-run 26 
Chinook salmon to migrate effectively down the Sacramento River. Flows under A5_LLT would up to 27 
17% lower than under NAA during November depending on water year type (Appendix 11C, CALSIM 28 
II Model Results utilized in the Fish Analysis). However, except for very few water year types each 29 
month, flows under A5_LLT would be similar to or greater than flows under NAA during the rest of 30 
the juvenile winter-run Chinook salmon migration period (July through October). 31 

Flows in the Sacramento River upstream of Red Bluff were examined during the adult winter-run 32 
Chinook salmon upstream migration period (December through August). A reduction in flows may 33 
reduce the olfactory cues needed by adult winter-run to return to natal spawning grounds in the 34 
upper Sacramento River. Flows under A5_LLT would generally be similar to or greater than those 35 
under NAA except in dry water years during January (5% lower) and August (14% lower). 36 

Water temperatures in the Sacramento River under Alternative 5 would be the same as those under 37 
Alternative 1A, Impact AQUA-42 which indicates there would be no differences in water 38 
temperatures between NAA and Alternative 1A.  39 

Overall, upstream conditions during winter-run Chinook salmon migration under Alternative would 40 
be similar to those under NAA. 41 
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Through-Delta 1 

Juveniles 2 

During the juvenile winter-run Chinook salmon emigration period (November to early May), mean 3 
monthly flows in the Sacramento River below the north Delta intake under Alternative 5 averaged 4 
across years would be lower (up to 17% lower) compared to NAA. Flows would be up to 23% lower 5 
in November of above normal years.  6 

The north Delta export facilities would replace aquatic habitat and likely attract piscivorous fish 7 
around the intake structures. The single new intake would remove or modify habitat along that 8 
portion of the migration corridor (3.8 acres aquatic habitat and 2,050 linear feet of shoreline). 9 
Bioenergetics modeling of a single intake with a median predator density predicts a predation loss 10 
of about 0.3% of the juvenile winter-run juvenile population (Table 11-mult-56). A conservative 11 
assumption of 5% loss per intake would result in a loss of 4% of juvenile winter-run Chinook that 12 
reach the north Delta. 13 

Table 11-mult-56. Chinook Salmon Predation Loss at the Proposed North Delta Diversion Intake 14 
(One Intake) 15 

Striped Bass Numbers 

 

Estimated Number of  
Juvenile Salmon Consumed 

 

Percentage of Annual Juvenile 
Production (%) Consumed 

Per 1,000 Feet  
of Intake Total  Winter Spring Fall  Late Fall  Winter  Spring  Fall  Late Fall 
18 (Low) 20  1,005 1,407 21,571 4,082  0.04 0.03 0.04 0.09 
119 (Median) 131  6,647 9,301 142,610 26,983  0.26 0.22 0.23 0.63 
219 (High) 241  12,233 17,117 262,451 49,658  0.47 0.41 0.43 1.15 
 16 

Through-Delta survival to Chipps Island by emigrating juvenile winter-run Chinook salmon was 17 
modeled by the DPM. Average survival under Alternative 5 would be 34% across all years, 27% in 18 
drier years, and 45% in wetter years, which is similar to survival under baseline conditions (Table 19 
11-mult-57).  20 

Table 11-mult-57. Through-Delta Survival (%) of Emigrating Juvenile Winter-Run Chinook Salmon 21 
under Alternative 5  22 

Year Types 

Percentage Survival 

 

Difference in Percentage Survival 
(Relative Difference) 

EXISTING 
CONDITIONS NAA A5_LLT 

EXISTING CONDITIONS 
vs. A5_LLT 

NAA vs. 
A5_LLT 

Wetter Years 46.3 46.1 45.3  -1.0 (-2%) -0.8 (-2%) 
Drier Years 28.0 27.1 26.7  -1.3 (-5%) -0.4 (-2%) 
All Years 34.9 34.2 33.7  -1.2 (-3%) -0.6 (-2%) 
Note: Delta Passage Model results for survival to Chipps Island. 
Wetter = Wet and above normal water years (6 years). 
Drier = Below normal, dry and critical water years (10 years). 

 23 
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Adults 1 

The importance of attraction flows and olfactory cues to adult Chinook salmon migrating upstream 2 
through the Delta is described in detail in Impact AQUA-42 for Alternative 1A. During the adult 3 
winter-run Chinook salmon migration period in the Delta (December to February), olfactory cues, 4 
based on the proportion of Sacramento River flows, would be similar (<7% difference) compared to 5 
NAA (Table 11-mult-58).  6 

Table 11-mult-58. Percentage (%) of Water at Collinsville that Originated in the Sacramento River 7 
and San Joaquin River during the Adult Chinook Migration Period for Alternative 5 8 

Month 
EXISTING 
CONDITIONS NAA A5_LLT 

EXISTING CONDITIONS 
vs. A5_LLT 

NAA vs. 
A5_LLT 

Sacramento River 
September 60 65 67 7 2 
October 60 68 66 6 -2 
November 60 66 65 5 -1 
December 67 66 72 5 6 
January  76 75 70 -6 -5 
February 75 72 71 -4 -1 
March 78 76 70 -8 -6 
April 77 75 62 -15 -13 
May 69 65 59 -10 -6 
San Joaquin River 
September 0.3 0.1 0.5 0.2 0.4 
October 0.2 0.3 1.3 1.1 1.0 
November 0.4 1.0 2.4 2.0 1.4 
December 0.9 1.0 1.9 1.0 0.9 
January  1.6 1.7 2.0 0.4 0.3 
February 1.4 1.5 1.7 0.3 0.2 
March 2.6 2.8 3.0 0.4 0.2 
April 6.3 6.6 6.8 0.5 0.2 

 
Shading indicates 10% or greater absolute difference. 

Source: DSM2-QUAL fingerprinting analysis (monthly time step, October 1976-September 1991). BDCP 
Effects Analysis – Appendix 5.C, Section 5C.5.3. Passage, Movement, and Migration Results. 

 9 

NEPA Effects: Collectively, these results indicate that Alternative 5 operations would not adversely 10 
affect upstream or through-Delta migration conditions for winter-run Chinook salmon.  11 

Upstream flows and water temperatures would generally be similar between Alternative 5 and NAA 12 
during the juvenile and adult migration periods. Although some small to moderate reductions in 13 
upstream flows would occur in November (up to 17% lower), there are generally no effects of 14 
Alternative 5 on flows or temperatures in the Sacramento River.  15 

On the basis of changes in flow and migration routing, through-Delta juvenile survival under 16 
Alternative 5 would be similar to or slightly lower than NAA, averaged across all years. In addition to 17 
biologically-based triggers to inform real-time operations of the NDD, several key conservation 18 
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measures (CM6, CM15, and CM16) would minimize adverse effects. Near-field predation losses 1 
would be managed with CM15. Despite a minor reduction in through-Delta flows during the adult 2 
migration period, the olfactory cues would be adequate and not substantially affected by flow 3 
operations under Alternative 5. 4 

Near-field effects of Alternative 5 NDD on winter-run Chinook salmon related to impingement and 5 
predation associated with three new intake structures could result in negative effects on juvenile 6 
migrating winter-run Chinook salmon, although there is high uncertainty regarding the overall 7 
effects. It is expected that the level of near-field impacts would be directly correlated to the number 8 
of new intake structures in the river and thus the level of impacts associated with 1 new intake 9 
would be considerably lower than those expected from having 5 new intakes in the river. Estimates 10 
within the effects analysis range from very low levels of effects (<1% mortality) to larger effects (~ 11 
4% mortality above current baseline levels). CM15 would be implemented with the intent of 12 
providing localized and temporary reductions in predation pressure at the NDD. Additionally, 13 
several pre-construction studies to better understand how to minimize losses associated with the 1 14 
new intake structure will be implemented as part of the final NDD screen design effort. Alternative 5 15 
also includes an Adaptive Management Program and Real-Time Operational Decision-Making 16 
Process to evaluate and make limited adjustments intended to provide adequate migration 17 
conditions for winter-run Chinook salmon. This includes biologically-based triggers to adjust the 18 
amount of pumping at the NDD in response to likely fish presence.  19 

Two recent studies (Newman 2003 and Perry 2010) indicate that far-field effects associated with 20 
the new intakes could cause a reduction in smolt survival in the Sacramento River downstream of 21 
the NDD intakes due to reduced flows in this area. The analyses of other elements of Alternative 5 22 
predict improvements in smolt condition and survival associated with increased access to the Yolo 23 
Bypass (CM2), enhanced channel margin habitat along 15 miles of juvenile salmonid migration 24 
routes (under CM6), reduced interior Delta entry (from the action of nonphysical barriers under 25 
CM16), and reduced south Delta entrainment (under CM1). The overall magnitude of each of these 26 
factors and how they might interact and/or offset each other in affecting salmonid survival through 27 
the Plan Area remains an area of active investigation.  28 

The DPM is a flow-based model that incorporates flow-survival and junction routing relationships 29 
with flow modeling of operations to estimate relative differences between scenarios in smolt 30 
migration survival throughout the entire Plan Area. The DPM predicted that smolt migration 31 
survival under Alternative 5 would be similar to or slightly lower than survival those estimated for 32 
NAA. Several ongoing and planned studies related to salmonid survival at and downstream of the 33 
NDD are expected to be completed in the foreseeable future. These efforts are expected to improve 34 
understanding of the relationships and interactions among the various factors affecting salmonid 35 
survival, and reduce the uncertainty around the potential effects of Project implementation on 36 
migration conditions for Chinook salmon.  37 

Alternative 7 38 

The effects of Alternative 7 winter-run Chinook salmon migration conditions relative to NAA are not 39 
adverse. 40 

Upstream of the Delta 41 

Flows in the Sacramento River upstream of Red Bluff were examined for the July through November 42 
juvenile emigration period. A reduction in flow may reduce the ability of juvenile winter-run 43 
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Chinook salmon to migrate effectively down the Sacramento River. Flows under A7_LLT would be 1 
up to 14% lower than under NAA during November depending on water year type (Appendix 11C, 2 
CALSIM II Model Results utilized in the Fish Analysis). However, flows under A7_LLT would generally 3 
be similar to flows under NAA during the rest of the juvenile winter-run Chinook salmon migration 4 
period (July through October). 5 

Mean monthly water temperatures in the Sacramento River at Keswick and Bend Bridge were 6 
examined during the July through November winter-run juvenile emigration period (Appendix 11D, 7 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 8 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 9 
NAA and Alternative 7 in any month or water year type throughout the period at either location. 10 

Flows in the Sacramento River upstream of Red Bluff were examined during the adult winter-run 11 
Chinook salmon upstream migration period (December through August). A reduction in flows may 12 
reduce the olfactory cues needed by adult winter-run Chinook salmon to return to natal spawning 13 
grounds in the upper Sacramento River. Flows under A7_LLT would generally be similar to or 14 
greater than those under NAA with few exceptions. 15 

Mean monthly water temperatures in the Sacramento River at Keswick and Bend Bridge were 16 
examined during the December through August winter-run upstream migration period (Appendix 17 
11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in 18 
the Fish Analysis). There would be no differences (<5%) in mean monthly water temperature 19 
between NAA and Alternative 7 in any month or water year type throughout the period at either 20 
location. 21 

These results indicate that, overall, there would be no effect of Alternative 7 to migration conditions 22 
in the Sacramento River upstream of the Delta. 23 

Through-Delta 24 

The effects on through-Delta migration were evaluated using the approach described in Alternative 25 
1A, Impact AQUA-42.  26 

Juveniles 27 

Juvenile salmonids migrating down the Sacramento River would generally experience lower flows 28 
(up to 25% lower averaged over all water year types) below the north Delta intakes compared to 29 
baseline. Predation at the north Delta would be increased at the three new intake structures. The 30 
north Delta export facilities would replace aquatic habitat and likely attract piscivorous fish around 31 
the intake structures. The predation effects would be the same as those described for Alternative 4, 32 
which also has three proposed intakes. Three NDD intakes would remove or modify habitat along 33 
that portion of the migration corridor (22 acres aquatic habitat and 11,900 linear feet of shoreline). 34 
Potential predation losses at the north Delta intakes, as estimated by the bioenergetics model, would 35 
be less than 2% compared to the annual production estimated for the Sacramento Valley (Table 11-36 
4-11). A conservative assumption of 5% loss per intake would yield a cumulative loss of 11.6% of 37 
juvenile winter-run Chinook that reach the north Delta. This assumption is uncertain and represents 38 
an upper bound estimate. For further discussion of this topic see Impact AQUA-42 for Alternative 39 
1A. 40 
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Table 11-4-11. Winter-Run Chinook Salmon Predation Loss at the Proposed North Delta Diversion 1 
(NDD) Intakes (Three Intakes for Alternative 4) 2 

Striped Bass at NDD (Three Intakes) 

 

Winter-Run Chinook Consumed 
Density 
Assumption 

Bass per 1,000 
Feet of Intake Total Number of Bass Number 

Percentage of Annual 
Juvenile Production 

Low 18 86  648 0.02% 
Median 119 571  4,283 0.16% 
High 219 1,051  7,881 0.30% 
Note: Based on bioenergetics modeling of Chinook salmon consumption by striped bass (Appendix 5F 

Biological Stressors). 

 3 

Through-Delta survival by emigrating juvenile winter-run Chinook salmon under Alternative 7 4 
(A7_LLT) would average 33% across all years, ranging from 26% in drier years to 45% in wetter 5 
years. Under Alternative 7, juvenile survival would increase slightly in wetter years (1% greater 6 
survival, or 2% more in relative percentage) compared to NAA (Table 11-mult-59).  7 

Table 11-mult-59. Through-Delta Survival (%) of Emigrating Juvenile Winter-Run Chinook Salmon 8 
under Alternative 7 9 

Month 

Percentage Survival 

 

Difference in Percentage Survival 
(Relative Difference) 

EXISTING 
CONDITIONS NAA A7_LLT 

EXISTING CONDITIONS  
vs. A7_LLT NAA vs. A7_LLT 

Wetter Years 46.3 46.1 45.1  -1.2 (-3%) -1.0 (-2%) 
Drier Years 28.0 27.1 26.3  -1.7 (-6%) -0.9 (-3%) 
All Years 34.9 34.2 33.3  -1.6 (-4%) -0.9 (-3%) 
Note: Delta Passage Model results for survival to Chipps Island. 
Wetter = Wet and Above Normal WYs (6 years). 
Drier = Below Normal, Dry and Critical WYs (10 years). 

 10 

Adults 11 

Attraction flow, as estimated by the percentage of Sacramento River water at Collinsville, decreased 12 
under Alternative 7A by no more than 10% during the December through June migration period for 13 
winter-run adults  (Table 11-mult-60). The proportion of Sacramento River flows in the Delta would 14 
represent 56-73% of Delta outflows, and would thus still provide strong olfactory cues. This topic is 15 
discussed in further detail in Impact AQUA-42 for Alternative 1A. Therefore, it is expected that 16 
olfactory cues for adult winter-run Chinook salmon from the Sacramento River would be adequate 17 
and not substantially affected by flow operations under Alternative 7.  18 
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Table 11-mult-60. Percentage (%) of Water at Collinsville that Originated in the Sacramento River 1 
and San Joaquin River during the Adult Chinook Salmon Migration Period for Alternative 7 2 

Month 
EXISTING 
CONDITIONS NAA A7_LLT 

EXISTING CONDITIONS 
vs. A7_LLT NAA vs. A7_LLT 

Sacramento River 
September 60 65 78 18 13 
October 60 68 67 7 -1 
November 60 66 62 2 -4 
December 67 66 65 -2 -1 
January  76 75 73 -3 -2 
February 75 72 67 -8 -5 
March 78 76 67 -11 -9 
April 77 75 65 -12 -10 
May 69 65 59 -10 -6 
June 64 62 56 -8 -6 
San Joaquin River 
September 0.3 0.1 1.1 0.8 1.0 
October 0.2 0.3 4.5 4.3 4.2 
November 0.4 1.0 7.9 7.5 6.9 
December 0.9 1.0 6.2 5.3 5.2 
 Shading indicates a difference of 10% or greater in flow proportion. 

 3 

NEPA Effects: Collectively, these results indicate that Alternative 7 operations would not adversely 4 
affect upstream or through-Delta migration conditions for winter-run Chinook salmon.  5 

Upstream flows and water temperatures would generally be similar between Alternative 7 and NAA 6 
during the juvenile and adult migration periods. Although some small to moderate reductions in 7 
upstream flows would occur in November (up to 14% lower), there are generally no effects of 8 
Alternative 7 on flows or temperatures in the Sacramento River.  9 

On the basis of changes in flow and migration routing, through-Delta juvenile survival under 10 
Alternative 7 would be similar to or slightly lower than NAA, averaged across all years. In addition to 11 
biologically-based triggers to inform real-time operations of the NDD, several key conservation 12 
measures (CM6, CM15, and CM16) would minimize adverse effects. Near-field predation losses 13 
would be managed with CM15. Despite a minor reduction in through-Delta flows during the adult 14 
migration period, the olfactory cues would be adequate and not substantially affected by flow 15 
operations under Alternative 7. 16 

Near-field effects of Alternative 7 NDD on winter-run Chinook salmon related to impingement and 17 
predation associated with three new intake structures could result in negative effects on juvenile 18 
migrating winter-run Chinook salmon, although there is high uncertainty regarding the overall 19 
effects. It is expected that the level of near-field impacts would be directly correlated to the number 20 
of new intake structures in the river and thus the level of impacts associated with 3 new intakes 21 
would be considerably lower than those expected from having 5 new intakes in the river. Estimates 22 
within the effects analysis range from very low levels of effects (<1% mortality) to more significant 23 
effects (~ 12% mortality above current baseline levels). CM15 would be implemented with the 24 
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intent of providing localized and temporary reductions in predation pressure at the NDD. 1 
Additionally, several pre-construction studies to better understand how to minimize losses 2 
associated with the three new intake structures will be implemented as part of the final NDD screen 3 
design effort. Alternative 7 also includes an Adaptive Management Program and Real-Time 4 
Operational Decision-Making Process to evaluate and make limited adjustments intended to provide 5 
adequate migration conditions for winter-run Chinook. salmon. This includes biologically-based 6 
triggers to adjust the amount of pumping at the NDD in response to likely fish presence. 7 

Two recent studies (Newman 2003 and Perry 2010) indicate that far-field effects associated with 8 
the new intakes could cause a reduction in smolt survival in the Sacramento River downstream of 9 
the NDD intakes due to reduced flows in this area. The analyses of other elements of Alternative 7 10 
predict improvements in smolt condition and survival associated with increased access to the Yolo 11 
Bypass (CM2), enhanced channel margin habitat along 15 miles of juvenile salmonid migration 12 
routes (under CM6), reduced interior Delta entry(from the action of nonphysical barriers under 13 
CM16), and reduced south Delta entrainment (under CM1). The overall magnitude of each of these 14 
factors and how they might interact and/or offset each other in affecting salmonid survival through 15 
the Plan Area remains an area of active investigation.   16 

The DPM is a flow-based model that incorporates flow-survival and junction routing relationships 17 
with flow modeling of operations to estimate relative differences between scenarios in smolt 18 
migration survival throughout the entire Plan Area. The DPM predicted that smolt migration 19 
survival under Alternative 7 would be similar to or slightly lower than survival those estimated for 20 
NAA. Several ongoing and planned studies related to salmonid survival at and downstream of, the 21 
NDD are expected to be completed in the foreseeable future.   These efforts are expected to improve 22 
understanding of the relationships and interactions among the various factors affecting salmonid 23 
survival, and reduce the uncertainty around the potential effects of Project implementation on 24 
migration conditions for Chinook salmon. 25 

Impact AQUA-58: Effects of Water Operations on Spawning and Egg Incubation Habitat for 26 
Chinook Salmon (Spring-Run ESU) 27 

Alternatives 2A, 4, 5 and 7 (not adverse) 28 

Alternative 2A 29 

In general, the effects of Alternative 2A on spawning and egg incubation habitat for spring-run 30 
Chinook salmon relative to NAA are not adverse.  31 

Sacramento River 32 

Flows in the Sacramento River upstream of Red Bluff during the spring-run Chinook salmon 33 
spawning and incubation period (September through January) under A2A_LLT would be greater 34 
than, similar to, and lower than those under NAA depending on month and water year type 35 
(Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). Flows under A2A_LLT during 36 
December and January would be greater than or similar to those under NAA regardless of water 37 
year type. Flows during September would be up to 17% greater than or similar to those under NAA 38 
in wet, dry, and critical years, up to 15% lower in above normal and below normal years, but similar 39 
when all years are combined. Flows during October would not be different from those under NAA in 40 
all water years except below normal years, when flows are 6% lower. Flows in November would be 41 
similar or lower (up to -17%) depending on water year type.  42 

Bay Delta Conservation Plan 
RDEIR/SDEIS 11-214 2015 

ICF 00139.14 
 



 
 

Fish and Aquatic Resources 
 

Shasta Reservoir storage volume at the end of September influences flows downstream of the dam 1 
during the spring-run spawning and egg incubation period (September through January). Storage 2 
under A2A_LLT would be similar to storage under NAA in all water year types (Table 11-mult-61). 3 

Table 11-mult-61. Difference and Percent Difference in September Water Storage Volume 4 
(thousand acre-feet) in Shasta Reservoir for Model Scenarios 5 

Water Year Type EXISTING CONDITIONS vs. A2A_LLT NAA vs. A2A_LLT 
Wet -602 (-18%) -90 (-3%) 
Above Normal -660 (-21%) -45 (-2%) 
Below Normal -446 (-16%) -92 (-4%) 
Dry -550 (-22%) -39 (-2%) 
Critical -395 (-33%) -13 (-2%) 

 6 

Mean monthly water temperatures in the Sacramento River at Keswick and Bend Bridge were 7 
examined during the September through January spring-run Chinook salmon spawning period 8 
(Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results 9 
utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 10 
temperature between NAA and Alternative 2A in any month or water year type throughout the 11 
period at either location. 12 

The number of days on which temperature exceeded 56°F by >0.5°F to >5°F in 0.5°F increments was 13 
determined for each month (May through September at Bend Bridge and October through April at 14 
Red Bluff) and year of the 82-year modeling period (Table 11-mult-47). The combination of number 15 
of days and degrees above the 56°F threshold were further assigned a “level of concern” as defined 16 
in Table 11-mult-48. Differences between baselines and Alternative 2A in the highest level of 17 
concern across all months and all 82 modeled years are presented in Table 11-2A-12 for Bend 18 
Bridge and in Table 11-mult-62 for Red Bluff. There would be no difference in levels of concern 19 
between NAA and Alternative 2A at Bend Bridge. At Red Bluff, there would be 1 (2%) and 4 (24%) 20 
more years with a “red” and “orange” level of concern, respectively, under Alternative 2A. There 21 
would be 5 (71%) fewer years with a “yellow” level of concern.  22 
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Table 11-2A-12. Differences between Baseline and Alternative 2A Scenarios in the Number of 1 
Years in Which Water Temperature Exceedances above 56°F Are within Each Level of Concern, 2 
Sacramento River at Bend Bridge, May through September 3 

Level of Concerna EXISTING CONDITIONS vs. A2A_LLT NAA vs. A2A_LLT 
Red 33 (67%) 0 (0%) 
Orange -14 (-100%) 0 (NA) 
Yellow -16 (-100%) 0 (NA) 
None -3 (-100%) 0 (NA) 
NA = could not be calculated because the denominator was 0. 
a For definitions of levels of concern, see Table 11-2A-11. 

 4 

Table 11-mult-62. Differences between Baseline and Alternative 2A Scenarios in the Number of 5 
Years in Which Water Temperature Exceedances above 56°F Are within Each Level of Concern, 6 
Sacramento River at Red Bluff, October through April 7 

Level of Concerna EXISTING CONDITIONS vs. A2A_LLT NAA vs. A2A_LLT 
Red 37 (308%) 1 (2%) 
Orange 11 (183%) 4 (24%) 
Yellow -6 (-46%) -5 (-71%) 
None -42 (-82%) 0 (0%) 
a For definitions of levels of concern, see Table 11-mult-48. 

 8 

Total degree-days exceeding 56°F were summed by month and water year type at Bend Bridge 9 
during May through September and at Red Bluff during October through April. At Bend Bridge, total 10 
degree-days under Alternative 2A would be up to 12% lower than those under NAA during May and 11 
June and up to 16% higher during July through September (Table 11-2A-13). At Red Bluff, total 12 
degree-days under Alternative 2A would differ from those under NAA during October, November, 13 
and March (6%, 8%, and 9% higher, respectively), 5% lower during April, and similar during 14 
remaining months, for all years combined (Table 11-mult-63). 15 
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Table 11-2A-13. Differences between Baseline and Alternative 2A Scenarios in Total Degree-Days 1 
(°F-Days) by Month and Water Year Type for Water Temperature Exceedances above 56°F in the 2 
Sacramento River at Bend Bridge, May through September 3 

Month Water Year Type EXISTING CONDITIONS vs. A2A_LLT NAA vs. A2A_LLT 
May Wet 987 (262%) -215 (-14%) 

Above Normal 213 (100%) -142 (-25%) 
Below Normal 431 (197%) -32 (-5%) 
Dry 235 (126%) -179 (-30%) 
Critical 477 (216%) 67 (11%) 
All 2,344 (193%) -500 (-12%) 

June Wet 391 (102%) -320 (-29%) 
Above Normal 48 (32%) -181 (-48%) 
Below Normal 304 (219%) -48 (-10%) 
Dry 554 (295%) 20 (3%) 
Critical 628 (157%) 78 (8%) 
All 1,926 (153%) -450 (-12%) 

July Wet 757 (146%) 151 (13%) 
Above Normal 374 (462%) 104 (30%) 
Below Normal 670 (456%) 214 (35%) 
Dry 1,295 (459%) 367 (30%) 
Critical 1,873 (227%) 87 (3.3%) 
All 4,968 (268%) 922 (16%) 

August Wet 2,187 (314%) 224 (8%) 
Above Normal 901 (221%) 242 (23%) 
Below Normal 1,279 (483%) 244 (19%) 
Dry 2,098 (313%) 488 (21%) 
Critical 2,764 (186%) 145 (4%) 
All 9,229 (262%) 1,342 (12%) 

September Wet 833 (113%) 124 (9%) 
Above Normal 559 (78%) 159 (14%) 
Below Normal 1,572 (211%) 426 (23%) 
Dry 2,585 (202%) -11 (0%) 
Critical 1,971 (95%) 80 (2%) 
All 7,523 (135%) 778 (6%) 

NA = could not be calculated because the denominator was 0. 
 4 
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Table 11-mult-63. Differences between Baseline and Alternative 2A Scenarios in Total 1 
Degree-Days (°F-Days) by Month and Water Year Type for Water Temperature Exceedances above 2 
56°F in the Sacramento River at Red Bluff, October through April 3 

Month Water Year Type EXISTING CONDITIONS vs. A2A_LLT NAA vs. A2A_LLT 

October 

Wet 1,277 (497%) 108 (8%) 
Above Normal 526 (202%) 49 (7%) 
Below Normal 825 (395%) 119 (13%) 
Dry 1,153 (235%) 82 (5%) 
Critical 909 (152%) -14 (-1%) 
All 4,690 (258%) 344 (6%) 

November 

Wet 97 (9,700%) 7 (8%) 
Above Normal 75 (NA) 14 (23%) 
Below Normal 59 (NA) 11 (23%) 
Dry 163 (2,038%) 12 (8%) 
Critical 105 (2,625%) -5 (-4%) 
All 499 (3,838%) 39 (8%) 

December 

Wet 0 (NA) 0 (NA) 
Above Normal 0 (NA) 0 (NA) 
Below Normal 0 (NA) 0 (NA) 
Dry 0 (NA) 0 (NA) 
Critical 0 (NA) 0 (NA) 
All 0 (NA) 0 (NA) 

January 

Wet 0 (NA) 0 (NA) 
Above Normal 0 (NA) 0 (NA) 
Below Normal 0 (NA) 0 (NA) 
Dry 0 (NA) 0 (NA) 
Critical 0 (NA) 0 (NA) 
All 0 (NA) 0 (NA) 

February 

Wet 0 (NA) 0 (NA) 
Above Normal 0 (NA) 0 (NA) 
Below Normal 0 (NA) 0 (NA) 
Dry 0 (NA) 0 (NA) 
Critical 0 (NA) 0 (NA) 
All 0 (NA) 0 (NA) 

March 

Wet 9 (NA) 0 (0%) 
Above Normal 5 (NA) 1 (25%) 
Below Normal 36 (400%) 15 (50%) 
Dry 63 (450%) -1 (-1%) 
Critical 25 (2,500%) -2 (-7%) 
All 138 (575%) 13 (9%) 

April 

Wet 260 (226%) -1 (0%) 
Above Normal 208 (149%) -21 (-6%) 
Below Normal 228 (289%) -2 (-1%) 
Dry 261 (140%) -59 (-12%) 
Critical 152 (1,267%) 1 (1%) 
All 1,109 (208%) -82 (-5%) 

NA = could not be calculated because the denominator was 0. 
 4 
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The Reclamation egg mortality model predicts that spring-run Chinook salmon egg mortality in the 1 
Sacramento River under A2A_LLT would be similar to mortality under NAA in dry and critical years, 2 
but greater in wet (13% greater), above normal (9% greater), and below normal (28% greater) 3 
water years (Table 11-mult-64). Absolute scale increases of 3% of the spring-run population under 4 
wet and above normal water years would be negligible to the overall population. However, the 12% 5 
increase in mortality in below normal years would be a small negative effect on the spring-run 6 
population. Combining all water years, there would be no effect of Alternative 2A on egg mortality 7 
(3% absolute change). 8 

Table 11-mult-64. Difference and Percent Difference in Percent Mortality of Spring-Run Chinook 9 
Salmon Eggs in the Sacramento River (Egg Mortality Model) 10 

Water Year Type  EXISTING CONDITIONS vs. A2A_LLT NAA vs. A2A_LLT 
Wet 18 (178%) 3 (13%) 
Above Normal 25 (188%) 3 (9%) 
Below Normal 41 (345%) 12 (28%) 
Dry 56 (287%) 0 (0%) 
Critical 22 (30%) 0 (0%) 
All 32 (143%) 3 (7%) 

 11 

SacEFT predicts that there would be a minimal (<5%) difference in the percentage of years with 12 
good spawning availability, measured as weighted useable area, between A2A_LLT and NAA (Table 13 
11-mult-65). SacEFT predicts that there would be no difference in the percentage of years with good 14 
(lower) redd scour risk under A2A_LLT relative to NAA (Table 11-mult-65). SacEFT predicts that 15 
there would be a 26% decrease (9% decrease on absolute scale) in the percentage of years with 16 
good (lower) egg incubation conditions under A2A_LLT relative to NAA. SacEFT predicts that there 17 
would be a 6% decrease (2% decrease on absolute scale) in the percentage of years with good 18 
(lower) redd dewatering risk under A2A_LLT relative to NAA. 19 

Table 11-mult-65. Difference and Percent Difference in Percentage of Years with “Good” 20 
Conditions for Spring-Run Chinook Salmon Habitat Metrics in the Upper Sacramento River (from 21 
SacEFT) 22 

Metric EXISTING CONDITIONS vs. A2A_LLT NAA vs. A2A_LLT 
Spawning WUA -22 (-31%) -1 (-2%) 
Redd Scour Risk 0 (0%) 0 (0%) 
Egg Incubation -61 (-71%) -9 (-26%) 
Redd Dewatering Risk -17 (-35%) -2 (-6%) 
Juvenile Rearing WUA 1 (5%) 1 (5%) 
Juvenile Stranding Risk -8 (-42%) -3 (-21%) 
WUA = Weighted Usable Area. 

 23 

There is an apparent discrepancy in results of the SacEFT model and Reclamation egg mortality 24 
model with regard to conditions for spring-run salmon eggs. SacEFT predicts that egg incubation 25 
habitat would decrease (9% absolute scale decrease) and the Reclamation egg mortality model 26 
predicts that overall egg mortality would be unaffected by Alternative 2A, except in below normal 27 
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water years. The SacEFT uses mid-August through early March as the egg incubation period, based 1 
on Vogel and Marine (1991), and the reach between ACID Dam and Battle Creek for redd locations. 2 
The Reclamation egg mortality model uses the number of days after Julian week 33 (mid-August) 3 
that it takes to accumulate 750 temperature units to hatching and another 750 temperature units to 4 
emergence. Temperatures units are calculated by subtracting 32°F from daily river temperature and 5 
are computed on a daily basis. As a result, egg incubation duration is generally mid-August through 6 
January, but is dependent on river temperature. The Reclamation model uses the reach between 7 
ACID Dam and Jelly’s Ferry (approximately 5 river miles downstream of Battle Creek), which 8 
includes 95% of Sacramento River spawning locations based on 2001–2004 redd survey data 9 
(Reclamation 2008). These differences in egg incubation period and location likely account for the 10 
difference between model results. Although the SacEFT model has been peer-reviewed, the 11 
Reclamation egg mortality model has been extensively reviewed and used in prior biological 12 
assessments and BiOps. Therefore, both results are considered valid and were considered in 13 
drawing conclusions about spring-run egg mortality in the Sacramento River.   14 

Clear Creek 15 

Flows in Clear Creek were examined during the spring-run Chinook salmon spawning and egg 16 
incubation period (September through January). Flows under A2A_LLT would be similar to or 17 
greater than flows under NAA throughout the period for all water year types (Appendix 11C, CALSIM 18 
II Model Results utilized in the Fish Analysis). 19 

The potential risk of spring-run Chinook salmon redd dewatering in Clear Creek was evaluated by 20 
comparing the magnitude of flow reduction each month over the incubation period compared to the 21 
flow in September when spawning is assumed to occur. The greatest reduction in flows under 22 
A2A_LLT would be the same as that under NAA in all water year types (Table 11-mult-66). 23 

Water temperatures were not modeled in Clear Creek. 24 

Table 11-mult-66. Difference and Percent Difference in Greatest Monthly Reduction (Percent 25 
Change) in Instream Flow in Clear Creek below Whiskeytown Reservoir during the September 26 
through January Spawning and Egg Incubation Perioda 27 

Water Year Type EXISTING CONDITIONS vs. A2A_LLT NAA vs. A2A_LLT 
Wet 0 (NA) 0 (NA) 
Above Normal -27 (NA) 0 (0%) 
Below Normal 53 (100%) 0 (NA) 
Dry -67 (NA) 0 (0%) 
Critical -33 (-50%) 0 (0%) 
NA = could not be calculated because the denominator was 0. 
a  Redd dewatering risk not applicable for months when flows during the egg incubation period were at 

or greater than flows in September, when spawning is assumed to occur. A negative value indicates that 
the greatest monthly reduction would be of greater magnitude (worse) under the alternative than 
under the baseline. 

 28 

Feather River 29 

Flows were examined in the Feather River low-flow channel (upstream of Thermalito Afterbay) 30 
where spring-run Chinook primarily spawn during September through January (Appendix 11C, 31 
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CALSIM II Model Results utilized in the Fish Analysis). Flows under A2A_LLT would not differ from 1 
NAA because minimum Feather River flows are included in the FERC settlement agreement and 2 
would be met for all model scenarios (California Department of Water Resources 2006). 3 

Oroville Reservoir storage volume at the end of September influence flows downstream of the dam 4 
during the spring-run spawning and egg incubation period. Storage volume at the end of September 5 
under A2A_LLT would be similar to or up to 16% greater than storage under NAA depending on 6 
water year type (Table 11-mult-67). 7 

Table 11-mult-67. Difference and Percent Difference in September Water Storage Volume 8 
(thousand acre-feet) in Oroville Reservoir for Model Scenarios 9 

Water Year Type EXISTING CONDITIONS vs. A2A_LLT NAA vs. A2A_LLT 
Wet -929 (-32%) 85 (5%) 
Above Normal -859 (-36%) -68 (-4%) 
Below Normal -559 (-28%) 50 (4%) 
Dry -192 (-14%) 161 (16%) 
Critical -71 (-7%) 117 (15%) 

 10 

The potential risk of redd dewatering in the Feather River low-flow channel was evaluated by 11 
comparing the magnitude of flow reduction each month over the egg incubation period compared to 12 
the flow in September when spawning is assumed to occur. Minimum flows in the low-flow channel 13 
during October through January were identical among A2A_LLT and NAA (Appendix 11C, CALSIM II 14 
Model Results utilized in the Fish Analysis). Therefore, there would be no effect of Alternative 2A on 15 
redd dewatering in the Feather River low-flow channel. 16 

Mean monthly water temperatures were examined in the Feather River low-flow channel (upstream 17 
of Thermalito Afterbay) during September through January (Appendix 11D, Sacramento River Water 18 
Quality Model and Reclamation Temperature Model Results utilized in the Fish Analysis). There would 19 
be no differences (<5%) in mean monthly water temperature between NAA and Alternative 2A in 20 
any month or water year type throughout the period. 21 

The percent of months exceeding the 56°F temperature threshold in the Feather River above 22 
Thermalito Afterbay (low-flow channel) was evaluated during September through January (Table 23 
11-mult-68). The percent of months exceeding the threshold under Alternative 2A would generally 24 
be lower (up to 11% lower on an absolute scale) than the percent under NAA during September, 25 
October and November and similar during other months. 26 

Bay Delta Conservation Plan 
RDEIR/SDEIS 11-221 2015 

ICF 00139.14 
 



 
 

Fish and Aquatic Resources 
 

Table 11-mult-68. Differences between Baseline and Alternative 2A Scenarios in Percent of 1 
Months during the 82-Year CALSIM Modeling Period during Which Water Temperatures in the 2 
Feather River above Thermalito Afterbay Exceed the 56°F Threshold, September through January 3 

Month 
Degrees Above Threshold 

>1.0 >2.0 >3.0 >4.0 >5.0 
EXISTING CONDITIONS vs. A2A_LLT 
September 0 (0%) 0 (0%) 6 (7%) 17 (24%) 35 (85%) 
October 53 (239%) 51 (683%) 48 (780%) 44 (1,800%) 31 (1,250%) 
November 54 (2,200%) 47 (3,800%) 41 (3,300%) 27 (NA) 14 (NA) 
December 4 (NA) 1 (NA) 0 (NA) 0 (NA) 0 (NA) 
January 0 (NA) 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
NAA vs. A2A_LLT 
September 0 (0%) -1 (-1%) -1 (-1%) -6 (-6%) -7 (-9%) 
October -11 (-13%) -7 (-11%) -1 (-2%) -2 (-5%) -6 (-16%) 
November -10 (-15%) -11 (-19%) -7 (-15%) -5 (-15%) -11 (-45%) 
December 0 (0%) 0 (0%) -1 (-100%) 0 (NA) 0 (NA) 
January 0 (NA) 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
NA = could not be calculated because the denominator was 0. 

 4 

Total degree-days exceeding 56°F were summed by month and water year type above Thermalito 5 
Afterbay (low-flow channel) during September through January (Table 11-mult-69). Total degree-6 
months would be similar between NAA and Alternative 2A during September and January, lower 7 
during October and November, and 20% higher during December. 8 
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Table 11-mult-69. Differences between Baseline and Alternative 2A Scenarios in Total 1 
Degree-Months (°F-Months) by Month and Water Year Type for Water Temperature Exceedances 2 
above 56°F in the Feather River above Thermalito Afterbay, September through January 3 

Month Water Year Type EXISTING CONDITIONS vs. A2A_LLT  NAA vs. A2A_LLT 

September 

Wet 29 (27%) 4 (3%) 
Above Normal 14 (33%) 4 (8%) 
Below Normal 39 (65%) 8 (9%) 
Dry 70 (101%) -18 (-11%) 
Critical 50 (77%) -12 (-9%) 
All 202 (59%) -14 (-2%) 

October 

Wet 84 (1,680%) -12 (-12%) 
Above Normal 31 (310%) -4 (-9%) 
Below Normal 52 (743%) -2 (-3%) 
Dry 83 (1,186%) 3 (3%) 
Critical 33 (413%) -8 (-16%) 
All 282 (762%) -24 (-7%) 

November 

Wet 56 (NA) 0 (0%) 
Above Normal 24 (800%) -1 (-4%) 
Below Normal 26 (2,600%) -8 (-23%) 
Dry 48 (NA) -3 (-6%) 
Critical 24 (NA) -4 (-14%) 
All 177 (4,425%) -17 (-9%) 

December 

Wet 1 (NA) 0 (0%) 
Above Normal 2 (NA) 1 (100%) 
Below Normal 3 (NA) 0 (0%) 
Dry 0 (NA) 0 (NA) 
Critical 0 (NA) 0 (NA) 
All 6 (NA) 1 (20%) 

January 

Wet 0 (NA) 0 (NA) 
Above Normal 0 (NA) 0 (NA) 
Below Normal 0 (NA) 0 (NA) 
Dry 0 (NA) 0 (NA) 
Critical 0 (NA) 0 (NA) 
All 0 (NA) 0 (NA) 

NA = could not be calculated because the denominator was 0. 
 4 

NEPA Effects: There would be no effects of Alternative 2A on spawning and egg incubation 5 
conditions in Clear Creek and no or beneficial effects in the Feather River. However, available 6 
analytical tools show conflicting results regarding the temperature effects of relatively small 7 
changes in predicted summer and fall flows in the Sacramento River. Several models (CALSIM, 8 
SRWQM, and Reclamation Egg Mortality Model) generally show no change or negligible changes in 9 
upstream conditions as a result of Alternative 2A. However, one model, SacEFT, shows a 9% 10 
reduction in the percentage of years with “good” egg incubation conditions on an absolute scale. 11 
After extensive investigation of these results, they appear to be a function of high model sensitivity 12 
to relatively small changes in estimated upstream conditions, which may or may not accurately 13 
predict adverse effects. Considering the lack of effects found in all other analyses for this impact, the 14 
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small decrease in egg incubation conditions found by SacEFT, and the high model sensitivity of 1 
SacEFT, the weight of evidence indicates that the effects of Alternative 2A on spring-run Chinook 2 
salmon spawning and egg incubation would not be adverse. 3 

Alternative 4 4 

In general, the effects of Alternative 4 on spawning and egg incubation habitat for spring-run 5 
Chinook salmon relative to the NAA are not adverse. 6 

H3/ESO 7 

Sacramento River 8 

There has been a small, inconsistent spawning population (<400 individuals) in the mainstem 9 
Sacramento River primarily upstream of Red Bluff Diversion Dam over the past decade (Azat 2012).  10 

Flows in the Sacramento River between Keswick and upstream of Red Bluff were examined during 11 
the spring-run Chinook salmon spawning and incubation period (September through January) 12 
(Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). Flows under H3 during all 13 
months except November would generally be similar to those under NAA with few exceptions. Flows 14 
under H3 during November would be 5% to 20% lower than flows during NAA depending on water 15 
year type and location. 16 

Shasta Reservoir storage volume at the end of September influences flows downstream of the dam 17 
during the spring-run spawning and egg incubation period (September through January). Storage 18 
under H3 would be similar to (<5% different from) storage under NAA in all water year types (Table 19 
11-mult-70) so there would be no biologically meaningful effects. 20 

Table 11-mult-70. Difference and Percent Difference in September Water Storage Volume 21 
(thousand acre-feet) in Shasta Reservoir for Alternative 4 (Scenario H3) 22 

Water Year Type EXISTING CONDITIONS vs. H3 NAA vs. H3 
Wet -605 (-18%) -93 (-3%) 
Above Normal -677 (-21%) -62 (-2%) 
Below Normal -443 (-15%) -89 (-4%) 
Dry -535 (-22%) -24 (-1%) 
Critical -392 (-33%) -10 (-1%) 

 23 

Mean monthly water temperatures in the Sacramento River at Keswick and Bend Bridge were 24 
examined during the September through January spring-run Chinook salmon spawning period 25 
(Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results 26 
utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 27 
temperature between NAA and H3 in any month or water year type throughout the period at either 28 
location. 29 

The number of days on which temperature exceeded 56°F by >0.5°F to >5°F in 0.5°F increments was 30 
determined for each month (May through September At Bend Bridge and October through April at 31 
Red Bluff) and year of the 82-year modeling period (Table 11-mult-30). The combination of number 32 
of days and degrees above the 56°F threshold were further assigned a “level of concern”, as defined 33 
in Table 11-mult-31. Differences between baselines and H3 in the highest level of concern across all 34 
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months and all 82 modeled years are presented in Table 11-mult-32 for Bend Bridge and in Table 1 
11-mult-71 for Red Bluff. There would be no difference in levels of concern between NAA and H3 at 2 
Bend Bridge. At Red Bluff, there would be 2 (4%) and 3 (23%) more years with a “red” and “orange” 3 
level of concern, respectively, under H3 that would not be biologically meaningful to spring-run 4 
Chinook salmon spawners and eggs, as this is a small proportion of the 82 year period. 5 

Table 11-mult-71. Differences between Baseline and H3 Scenarios in the Number of Years in 6 
Which Water Temperature Exceedances above 56°F Are within Each Level of Concern, Sacramento 7 
River at Red Bluff, October through April 8 

Level of Concerna EXISTING CONDITIONS vs. H3 NAA vs. H3 
Red 38 (317%) 2 (4%) 
Orange 10 (167%) 3 (23%) 
Yellow -3 (-23%) -2 (-17%) 
None -45 (-88%) -3 (-33%) 
a For definitions of levels of concern, see Table 11-mult-31. 

 9 

Total degree-days exceeding 56°F were summed by month and water year type at Bend Bridge 10 
during May through September and at Red Bluff during October through April. At Bend Bridge, total 11 
degree-days under H3 would be up to 11% lower than under NAA during May and June and up to 12 
11% higher during July through September (Table 11-mult-33). At Red Bluff, total degree-days 13 
under H3 would be 5% higher than those under NAA during October, 7% lower during April, and 14 
similar during remaining months (Table 11-mult-72). 15 
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Table 11-mult-72. Differences between Baseline and H3 Scenarios in Total Degree-Days (°F-Days) 1 
by Month and Water Year Type for Water Temperature Exceedances above 56°F in the 2 
Sacramento River at Red Bluff, October through April 3 

Month Water Year Type EXISTING CONDITIONS vs. H3 NAA vs. H3 

October 

Wet 1,262 (491%) 93 (7%) 
Above Normal 514 (198%) 37 (5%) 
Below Normal 798 (382%) 92 (10%) 
Dry 1,164 (237%) 93 (6%) 
Critical 926 (154%) 3 (0%) 
All 4,664 (257%) 318 (5%) 

November 

Wet 96 (9,600%) 6 (7%) 
Above Normal 67 (NA) 6 (10%) 
Below Normal 52 (NA) 4 (8%) 
Dry 159 (1,988%) 8 (5%) 
Critical 102 (2,550%) -8 (-7%) 
All 476 (3,662%) 16 (3%) 

December 

Wet 0 (NA) 0 (NA) 
Above Normal 0 (NA) 0 (NA) 
Below Normal 0 (NA) 0 (NA) 
Dry 0 (NA) 0 (NA) 
Critical 0 (NA) 0 (NA) 
All 0 (NA) 0 (NA) 

January 

Wet 0 (NA) 0 (NA) 
Above Normal 0 (NA) 0 (NA) 
Below Normal 0 (NA) 0 (NA) 
Dry 0 (NA) 0 (NA) 
Critical 0 (NA) 0 (NA) 
All 0 (NA) 0 (NA) 

February 

Wet 0 (NA) 0 (NA) 
Above Normal 0 (NA) 0 (NA) 
Below Normal 0 (NA) 0 (NA) 
Dry 0 (NA) 0 (NA) 
Critical 0 (NA) 0 (NA) 
All 0 (NA) 0 (NA) 

March 

Wet 9 (NA) 0 (0%) 
Above Normal 5 (NA) 1 (25%) 
Below Normal 29 (322%) 8 (27%) 
Dry 64 (457%) 0 (0%) 
Critical 24 (2,400%) -3 (-11%) 
All 131 (546%) 6 (4%) 

April 

Wet 260 (226%) -1 (0%) 
Above Normal 204 (146%) -25 (-7%) 
Below Normal 229 (290%) -1 (0%) 
Dry 248 (133%) -72 (-14%) 
Critical 137 (1,142%) -14 (-9%) 
All 1,078 (203%) -113 (-7%) 

NA = could not be calculated because the denominator was 0. 
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The Reclamation egg mortality model predicts that spring-run Chinook salmon egg mortality in the 1 
Sacramento River under H3 would be similar to mortality under NAA in dry and critical years, less in 2 
dry years, but greater in wet, above normal, and below normal (11% to 29% greater) water years 3 
(Table 11-mult-73). Relative increases of 11% mortality of the spring-run population under wet and 4 
above normal water years would be negligible to the overall population, particularly because this 5 
represents a 3% to 4% increase on an absolute scale. However, the 29% relative increase in 6 
mortality in below normal years would have an effect on the spring-run population. Combining all 7 
water years, there would be no effect of H3 on egg mortality (3% absolute change). 8 

Table 11-mult-73. Difference and Percent Difference in Percent Mortality of Spring-Run Chinook 9 
Salmon Eggs in the Sacramento River (Egg Mortality Model) 10 

Water Year Type  EXISTING CONDITIONS vs. H3 NAA vs. H3 
Wet 18 (174%) 3 (11%) 
Above Normal 26 (195%) 4 (11%) 
Below Normal 41 (349%) 12 (29%) 
Dry 54 (275%) -3 (-3%) 
Critical 22 (30%) 0 (0%) 
All 32 (141%) 3 (6%) 

 11 

SacEFT predicts that there would be a 6% relative decrease (3% on an absolute scale) in the 12 
percentage of years with good spawning availability, measured as weighted usable area, under H3 13 
relative to NAA (Table 11-mult-74). SacEFT predicts that there would be no difference in the 14 
percentage of years with good (lower) redd scour risk under H3 relative to NAA. SacEFT predicts 15 
that there would be a 12% decrease on an absolute scale (35% relative decrease) in the percentage 16 
of years with good (lower) egg incubation conditions under H3 relative to NAA. SacEFT predicts that 17 
there would be a 6% relative decrease (2% on an absolute scale) in the percentage of years with 18 
good (lower) redd dewatering risk under H3 relative to NAA. 19 

Table 11-mult-74. Difference and Percent Difference in Percentage of Years with “Good” 20 
Conditions for Spring-Run Chinook Salmon Habitat Metrics in the Upper Sacramento River (from 21 
SacEFT) 22 

Metric EXISTING CONDITIONS vs. H3 NAA vs. H3 
Spawning WUA -24 (-34%) -3 (-6%) 
Redd Scour Risk 0 (0%) 0 (0%) 
Egg Incubation -64 (-74%) -12 (-35%) 
Redd Dewatering Risk -17 (-35%) -2 (-6%) 
Juvenile Rearing WUA 4 (18%) 4 (18%) 
Juvenile Stranding Risk -7 (-37%) -2 (-14%) 
WUA = Weighted Usable Area. 

 23 

There is an apparent discrepancy in results of the SacEFT model and Reclamation egg mortality 24 
model with regard to conditions for spring-run salmon eggs. SacEFT predicts that egg incubation 25 
habitat would decrease (12% absolute scale decrease) and the Reclamation egg mortality model 26 
predicts that overall egg mortality would be unaffected by the H3, except in below normal water 27 

Bay Delta Conservation Plan 
RDEIR/SDEIS 11-227 2015 

ICF 00139.14 
 



 
 

Fish and Aquatic Resources 
 

years. The SacEFT uses mid-August through early March as the egg incubation period, based on 1 
Vogel and Marine (1991), and the reach between ACID Dam and Battle Creek for redd locations. The 2 
Reclamation egg mortality model uses the number of days after Julian week 33 (mid-August) that it 3 
takes to accumulate 750 temperature units to hatching and another 750 temperature units to 4 
emergence. Temperatures units are calculated by subtracting 32°F from daily river temperature and 5 
are computed on a daily basis. As a result, egg incubation duration is generally mid-August through 6 
January, but is dependent on river temperature. The Reclamation model uses the reach between 7 
ACID Dam and Jelly’s Ferry (approximately 5 river miles downstream of Battle Creek), which 8 
includes 95% of Sacramento River spawning locations based on 2001–2004 redd survey data 9 
(Reclamation 2008). These differences in egg incubation period and location likely account for the 10 
difference between model results. The SacEFT model has been peer-reviewed, and the Reclamation 11 
egg mortality model has been extensively reviewed and used in prior biological assessments and 12 
BiOps. Therefore, both results are considered valid and were considered in drawing conclusions 13 
about spring-run egg mortality in the Sacramento River. 14 

Clear Creek 15 

Flows in Clear Creek during the spring-run Chinook salmon spawning and egg incubation period 16 
(September through January) under H3 would generally be similar to flows under NAA throughout 17 
the spring-run spawning and egg incubation period for all water year types (Appendix 11C, CALSIM 18 
II Model Results utilized in the Fish Analysis).  The potential risk of spring-run Chinook salmon redd 19 
dewatering in Clear Creek was evaluated by comparing the magnitude of flow reduction each month 20 
over the incubation period compared to the flow in September when spawning is assumed to occur. 21 
The greatest reduction in flows under H3 would be the same as that under NAA in all water year 22 
types (Table 11-mult-75).  23 

Water temperatures were not modeled in Clear Creek.  24 

Table 11-mult-75. Difference and Percent Difference in Greatest Monthly Reduction (Percent 25 
Change) in Instream Flow in Clear Creek below Whiskeytown Reservoir during the September 26 
through January Spawning and Egg Incubation Perioda 27 

Water Year Type EXISTING CONDITIONS vs. H3 NAA vs. H3 
Wet 0 (NA) 0 (NA) 
Above Normal -27 (NA) 0 (0%) 
Below Normal 53 (100%) 0 (NA) 
Dry -67 (NA) 0 (0%) 
Critical -33 (-50%) 0 (0%) 
NA = could not be calculated because the denominator was 0. 
a Redd dewatering risk not applicable for months when flows during the egg incubation period were at 

or greater than flows in September, when spawning is assumed to occur. A negative value indicates 
that the greatest monthly reduction would be of greater magnitude (worse) under the alternative than 
under the baseline. 

 28 

Feather River 29 

Flows were examined in the Feather River low-flow channel (upstream of Thermalito Afterbay) 30 
where spring-run Chinook salmon primarily spawn during September through January. Flows under 31 
H3 would not differ from NAA because minimum Feather River flows are included in the FERC 32 
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settlement agreement (California Department of Water Resources 2006) and would be met for all 1 
model scenarios (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 2 

Oroville Reservoir storage volume at the end of September influences flows downstream of the dam 3 
during the spring-run spawning and egg incubation period. Storage volume at the end of September 4 
under H3 would be similar to storage under NAA in wet, above normal, and below normal water 5 
years and 18% and 11% greater in dry and critical water years (Table 11-mult76). 6 

Table 11-mult-76. Difference and Percent Difference in September Water Storage Volume 7 
(thousand acre-feet) in Oroville Reservoir for Alternative 4 (Scenario H3) 8 

Water Year Type EXISTING CONDITIONS vs. H3 NAA vs. H3 
Wet -978 (-34%) 36 (2%) 
Above Normal -823 (-35%) -32 (-2%) 
Below Normal -571 (-28%) 38 (3%) 
Dry -170 (-12%) 183 (18%) 
Critical -100 (-10%) 88 (11%) 

 9 

The potential risk of redd dewatering in the Feather River low-flow channel was evaluated by 10 
comparing the magnitude of flow reduction each month over the egg incubation period compared to 11 
the flow in September when spawning is assumed to occur. Minimum flows in the low-flow channel 12 
during October through January were identical between H3 and NAA (Appendix 11C, CALSIM II 13 
Model Results utilized in the Fish Analysis). Therefore, there would be no effect of H3 on redd 14 
dewatering in the Feather River low-flow channel. 15 

Mean monthly water temperatures in the low-flow channel would not differ between NAA and H3 16 
(Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results 17 
utilized in the Fish Analysis). 18 

Effects of H3 on water temperature-related spawning and egg incubation conditions for spring-run 19 
Chinook salmon in the Feather River were analyzed by comparing the percent of months between 20 
September through January over the 82-year CALSIM modeling period that exceed a 56°F 21 
temperature threshold in the low-flow channel (above Thermalito Afterbay) (Table 11-mult-77). In 22 
general, differences in the percent of months exceeding the threshold between NAA and H3 would 23 
be negligible (<5% on an absolute scale), although there would be a 6% reduction (absolute scale) in 24 
the percent of months exceeding the threshold by >3°F under H3 relative to NAA during October and 25 
in the percent of months exceeding the threshold by >5°F during October and November. 26 
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Table 11-mult-77. Differences between Baseline and H3 Scenarios in Percent of Months during the 1 
82-Year CALSIM Modeling Period during Which Water Temperatures in the Feather River above 2 
Thermalito Afterbay Exceed the 56°F Threshold, September through January 3 

Month 
Degrees Above Threshold 

>1.0 >2.0 >3.0 >4.0 >5.0 
EXISTING CONDITIONS vs. H3 
September 0 (0%) 1 (1%) 7 (8%) 25 (34%) 44 (109%) 
October 63 (283%) 59 (800%) 48 (780%) 46 (1,850%) 31 (1,250%) 
November 60 (2,450%) 56 (4,500%) 42 (3,400%) 35 (NA) 19 (NA) 
December 4 (NA) 2 (NA) 1 (NA) 0 (NA) 0 (NA) 
January 0 (NA) 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
NAA vs. H3 
September 0 (0%) 0 (0%) 0 (0%) 1 (1%) 2 (3%) 
October -1 (-1%) 1 (2%) -1 (-2%) -1 (-3%) -6 (-16%) 
November -4 (-6%) -2 (-4%) -6 (-13%) 2 (8%) -6 (-25%) 
December 0 (0%) 1 (100%) 0 (0%) 0 (NA) 0 (NA) 
January 0 (NA) 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
NA = could not be calculated because the denominator was 0. 

 4 

The effects of H3 on water temperature-related spawning and egg incubation conditions for spring-5 
run Chinook salmon in the Feather River were also analyzed by comparing the total degree-months 6 
for months that exceed the 56°F NMFS threshold during the September through January spring-run 7 
Chinook salmon spawning and egg incubation period for all 82 years (Table 11-mult-78). Combining 8 
all water year types, there would be a small (5% to 7%) reduction in degree-months exceeded under 9 
H3 relative to NAA during October and November and no other differences between NAA and H3. 10 
Results are highly variable when separating out by water year type, ranging from a 9% more degree-11 
months under H3 in below normal water years during September to a 17% fewer degree-months 12 
under H3 in dry water years during October. Overall, there would be many more water year types 13 
within each month with reductions in exceedances under H3 than increases in exceedances. 14 

Bay Delta Conservation Plan 
RDEIR/SDEIS 11-230 2015 

ICF 00139.14 
 



 
 

Fish and Aquatic Resources 
 

Table 11-mult-78. Differences between Baseline and H3 Scenarios in Total Degree-Months 1 
(°F-Months) by Month and Water Year Type for Water Temperature Exceedances above 56°F in 2 
the Feather River above Thermalito Afterbay, September through January 3 

Month Water Year Type EXISTING CONDITIONS vs. H3 NAA vs. H3 

September 

Wet 30 (28%) 5 (4%) 
Above Normal 14 (33%) 4 (8%) 
Below Normal 39 (65%) 8 (9%) 
Dry 71 (103%) -17 (-11%) 
Critical 54 (83%) -8 (-6%) 
All 208 (60%) -8 (-1%) 

October 

Wet 79 (1,580%) -17 (-17%) 
Above Normal 30 (300%) -5 (-11%) 
Below Normal 50 (714%) -4 (-7%) 
Dry 81 (1,157%) 1 (1%) 
Critical 41 (513%) 0 (0%) 
All 281 (759%) -25 (-7%) 

November 

Wet 57 (NA) 1 (2%) 
Above Normal 23 (767%) -2 (-7%) 
Below Normal 32 (3,200%) -2 (-6%) 
Dry 46 (NA) -5 (-10%) 
Critical 26 (NA) -2 (-7%) 
All 184 (4,600%) -10 (-5%) 

December 

Wet 1 (NA) 0 (0%) 
Above Normal 2 (NA) 1 (100%) 
Below Normal 3 (NA) 0 (0%) 
Dry 0 (NA) 0 (NA) 
Critical 0 (NA) 0 (NA) 
All 6 (NA) 1 (20%) 

January 

Wet 0 (NA) 0 (NA) 
Above Normal 0 (NA) 0 (NA) 
Below Normal 0 (NA) 0 (NA) 
Dry 0 (NA) 0 (NA) 
Critical 0 (NA) 0 (NA) 
All 0 (NA) 0 (NA) 

NA = could not be calculated because the denominator was 0. 
 4 
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H1/LOS 1 

Sacramento River 2 

Flows in the Sacramento River between Keswick and upstream of RBDD under H1 during the 3 
September through January spring-run Chinook salmon spawning and egg incubation period would 4 
generally similar to flows under NAA except during September and November, in which flows would 5 
be 18% to 26% lower under H1, and during January, in which flows would be 5% to 9% higher, 6 
under H1. Flow reductions during these months would occur primarily during wetter water years 7 
when flow reductions are less critical due to already high flows and, therefore, would not cause 8 
biologically meaningful effects.  9 

Shasta Reservoir storage at the end of September under H1 would be similar to storage under NAA, 10 
except for a 9% increase in wet water years (Table 11-mult-79). 11 

Table 11-mult-79. Difference and Percent Difference in September Water Storage Volume 12 
(thousand acre-feet) in Shasta Reservoir between Baselines and H1 and H4 Scenarios 13 

Water Year Type  

EXISTING 
CONDITIONS vs. 
H1 NAA vs. H1 

EXISTING 
CONDITIONS vs. 
H4 NAA vs. H4 

Wet -273 (-8.2%) 238 (8.5%) -594 (-17.9%) -83 (-3.0%) 
Above Normal -507 (-15.8%) 109 (4.2%) -634 (-19.8%) -18 (-0.7%) 
Below Normal -453 (-15.8%) -99 (-3.9%) -317 (-11%) 37 (1.5%) 
Dry -461 (-18.8%) 50 (2.6%) -463 (-18.9%) 48 (2.5%) 
Critical -384 (-32.3%) 0 (0%) -339 (-28.5%) 45 (5.6%) 

 14 

Mean monthly water temperatures in the Sacramento River at Keswick and Bend Bridge were 15 
examined during the September through January spring-run Chinook salmon spawning period 16 
(Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results 17 
utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 18 
temperature between NAA and H1 in any month or water year type throughout the period at either 19 
location. 20 

The number of days on which temperature exceeded 56°F by >0.5°F to >5°F in 0.5°F increments was 21 
determined for each month (May through September at Bend Bridge and October through April at 22 
Red Bluff) and year of the 82-year modeling period (Table 11-mult-30). The combination of number 23 
of days and degrees above the 56°F threshold were further assigned a “level of concern”, as defined 24 
in Table 11-mult-31. Differences between baselines and H1 in the highest level of concern across all 25 
months and all 82 modeled years are presented in Table 11-mult-37 for Bend Bridge and in Table 26 
11-mult-80 for Red Bluff. There would be no difference in levels of concern between NAA and H1 at 27 
Bend Bridge. At Red Bluff, there would be 6 (13%) fewer years with a “red” level of concern. 28 
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Table 11-,mult-80. Differences between Baseline and H3 Scenarios in the Number of Years in 1 
Which Water Temperature Exceedances above 56°F Are within Each Level of Concern, Sacramento 2 
River at Red Bluff, October through April 3 

Level of Concerna 
EXISTING 
CONDITIONS vs. H1 NAA vs. H1 

EXISTING 
CONDITIONS vs. H4 NAA vs. H4 

Red 30 (250%) -6 (-13%) 38 (317%) 2 (4%) 
Orange 15 (250%) 8 (62%) 9 (150%) 2 (15%) 
Yellow -2 (-15%) -1 (-8%) -5 (-38%) -4 (-33%) 
None -43 (-84%) -1 (-11%) -42 (-82%) 0 (0%) 
a  For definitions of levels of concern, see Table 11-mult-31. 

 4 

Total degree-days exceeding 56°F were summed by month and water year type at Bend Bridge 5 
during May through September and at Red Bluff during October through April. At Bend Bridge, total 6 
degree-days under H1would be up to 11% to 12% lower than under NAA during May and June and 7 
8% to 16% higher during July through September (Table 11-mult-38). At Red Bluff, total degree-8 
days under H1 would be 10% lower than those under H1 during November, 5% higher during 9 
March, and similar during remaining months (Table 11-mult-38). 10 
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Table 11-mult-81. Differences between Baseline and H3 Scenarios in Total Degree-Days (°F-Days) by 1 
Month and Water Year Type for Water Temperature Exceedances above 56°F in the Sacramento River 2 
at Red Bluff, October through April 3 

Month Water Year Type 
EXISTING 
CONDITIONS vs. H1 NAA vs. H1 

EXISTING 
CONDITIONS vs. H4 NAA vs. H4 

October 

Wet 1,084 (422%) -85 (-6%) 1,261 (491%) 92 (6%) 
Above Normal 452 (174%) -25 (-3%) 498 (192%) 21 (3%) 
Below Normal 685 (328%) -21 (-2%) 697 (333%) -9 (-1%) 
Dry 1,018 (207%) -53 (-3%) 1,044 (213%) -27 (-2%) 
Critical 859 (143%) -64 (-4%) 827 (138%) -96 (-6%) 
All 4,098 (226%) -248 (-4%) 4,327 (238%) -19 (-0.3%) 

November 

Wet 72 (7,200%) -18 (-20%) 94 (9,400%) 4 (4%) 
Above Normal 64 (NA) 3 (5%) 71 (NA) 10 (16%) 
Below Normal 41 (NA) -7 (-15%) 45 (NA) -3 (-6%) 
Dry 139 (1,738%) -12 (-8%) 145 (1,813%) -6 (-4%) 
Critical 98 (2,450%) -12 (-11%) 88 (2,200%) -22 (-19%) 
All 414 (3,185%) -46 (-10%) 443 (3,408%) -17 (-4%) 

December 

Wet 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
Above Normal 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
Below Normal 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
Dry 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
Critical 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
All 0 (NA) 0 (NA) 0 (NA) 0 (NA) 

January 

Wet 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
Above Normal 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
Below Normal 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
Dry 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
Critical 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
All 0 (NA) 0 (NA) 0 (NA) 0 (NA) 

February 

Wet 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
Above Normal 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
Below Normal 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
Dry 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
Critical 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
All 0 (NA) 0 (NA) 0 (NA) 0 (NA) 

March 

Wet 9 (NA) 0 (0%) 9 (NA) 0 (0%) 
Above Normal 6 (NA) 2 (50%) 5 (NA) 1 (25%) 
Below Normal 29 (322%) 8 (27%) 35 (389%) 14 (47%) 
Dry 63 (450%) -1 (-1%) 65 (464%) 1 (1%) 
Critical 25 (2,500%) -2 (-7%) 26 (2,600%) -1 (-4%) 
All 132 (550%) 7 (5%) 140 (583%) 15 (10%) 

April 

Wet 259 (225%) -2 (-1%) 262 (228%) 1 (0%) 
Above Normal 202 (144%) -27 (-7%) 205 (146%) -24 (-7%) 
Below Normal 230 (291%) 0 (0%) 255 (323%) 25 (8%) 
Dry 294 (158%) -26 (-5%) 322 (173%) 2 (0%) 
Critical 135 (1,125%) -16 (-10%) 131 (1,092%) -20 (-12%) 
All 1,120 (211%) -71 (-4%) 1,175 (221%) -16 (-1%) 

NA = could not be calculated because the denominator was 0. 
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Clear Creek 1 

Flows in Clear Creek during the spring-run Chinook salmon spawning and egg incubation period 2 
(September through January) under H1 would generally be similar to those under NAA (Appendix 3 
11C, CALSIM II Model Results utilized in the Fish Analysis). Also, flows would generally be similar 4 
between H1 and H3 such that results of the redd dewatering analysis would be similar between H1 5 
and H3. Therefore, no analysis of redd dewatering risk was conducted for H1 in Clear Creek. Due to 6 
similar flows between H1 and H3, effects of H1 on spring-run Chinook salmon spawning and egg 7 
incubation habitat in Clear Creek would not be different from effects of H3. Therefore, there would 8 
be no effects of H1 on spring-run Chinook salmon spawning and egg incubation in Clear Creek 9 
relative to Existing Conditions. 10 

Feather River 11 

H1 flows in the Feather River low-flow channel during the spring-run Chinook salmon spawning and 12 
egg incubation period (September through January) would be similar between NAA and H1 13 
(Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). Oroville Reservoir storage 14 
volume at the end of September under H1 would be 8% to 24% greater than storage under NAA 15 
depending on water year type (Table 11-mult-82). Higher storage during wetter water year types 16 
would generally benefit spring-run Chinook spawning and egg incubation habitat.  17 

Table 11-mult-82. Difference and Percent Difference in September Water Storage Volume 18 
(thousand acre-feet) in Oroville Reservoir for H1 and H4 Scenarios 19 

Water Year Type  
EXISTING 
CONDITIONS vs. H1 NAA vs. H1 

EXISTING 
CONDITIONS vs. H4 NAA vs. H4 

Wet -591 (-20.4%) 423 (22.5%) -959 (-33.1%) 55 (2.9%) 
Above Normal -645 (-27.2%) 146 (9.2%) -741 (-31.2%) 50 (3.1%) 
Below Normal -491 (-24.3%) 119 (8.4%) -620 (-30.7%) -10 (-0.7%) 
Dry -108 (-7.9%) 245 (24.3%) -33 (-2.4%) 320 (31.7%) 
Critical -50 (-5.0%) 138 (17.3%) 108 (11.0%) 295 (37.1%) 

 20 

Mean monthly water temperatures in the low-flow channel would not differ between NAA and H1 21 
(Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results 22 
utilized in the Fish Analysis). 23 

Differences in the percent of months exceeding the 56°F threshold between NAA and H1 would 24 
generally be negligible (<5% on an absolute scale) except during October and November, during 25 
which the exceedances would be between 17% and 26% (absolute scale) lower under H1 (Table 11-26 
mult-83). This represents a moderate benefit of H1 on spring-run spawning habitat conditions in the 27 
Feather River.  28 
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Table 11-mult-83. Differences between Baselines and H1 and H4 Scenarios in Percent of Months 1 
during the 82-Year CALSIM Modeling Period during Which Water Temperatures in the Feather 2 
River above Thermalito Afterbay Exceed the 56°F Threshold, September through January 3 

Month 
Degrees Above Threshold 

>1.0 >2.0 >3.0 >4.0 >5.0 
EXISTING CONDITIONS vs. H1 
September 0 (0%) 1 (1%) 9 (9%) 21 (29%) 46 (112%) 
October 40 (178%) 37 (500%) 31 (500%) 28 (1,150%) 20 (800%) 
November 41 (1,650%) 35 (2,800%) 22 (1,800%) 11 (NA) 7 (NA) 
December 2 (NA) 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
January 0 (NA) 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
NAA vs. H1 
September 0 (0%) 0 (0%) 1 (1%) -2 (-3%) 4 (4%) 
October -25 (-29%) -21 (-32%) -19 (-33%) -19 (-38%) -17 (-44%) 
November -23 (-35%) -23 (-40%) -26 (-53%) -21 (-65%) -17 (-70%) 
December -1 (-33%) -1 (-100%) -1 (-100%) 0 (NA) 0 (NA) 
January 0 (NA) 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
EXISTING CONDITIONS vs. H4 
September 0 (0%) 0 (0%) 6 (7%) 19 (25%) 40 (97%) 
October 46 (206%) 49 (667%) 41 (660%) 37 (1,500%) 36 (1,450%) 
November 46 (1,850%) 41 (3,300%) 30 (2,400%) 22 (NA) 15 (NA) 
December 2 (NA) 1 (NA) 1 (NA) 0 (NA) 0 (NA) 
January 0 (NA) 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
NAA vs. H4 
September 0 (0%) -1 (-1%) -1 (-1%) -5 (-5%) -2 (-3%) 
October -19 (-21%) -9 (-13%) -9 (-16%) -10 (-20%) -1 (-3%) 
November -19 (-28%) -17 (-29%) -19 (-38%) -10 (-31%) -10 (-40%) 
December -1 (-33%) 0 (0%) 0 (0%) 0 (NA) 0 (NA) 
January 0 (NA) 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
NA = could not be calculated because the denominator was 0. 

 4 

During September, exceedances above the 56°F threshold under H1 would not differ from those 5 
under NAA across all water years (Table 11-mult-84). Total degree-months above the 56°F 6 
threshold under H1 would be higher than those under NAA in wetter water years and lower in drier 7 
water year types. During October and November, exceedances above the threshold under H1 would 8 
be 76 to 112 (33% to 38%) fewer degree-months than exceedances under NAA. There would be no 9 
meaningful differences between NAA and H1 during December and January. 10 
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Table 11-mult-84. Differences between Baseline Scenarios and H1 and H4 Scenarios in Total Degree-1 
Months (°F-Months) by Month and Water Year Type for Water Temperature Exceedances above 56°F 2 
in the Feather River above Thermalito Afterbay, September through April 3 

Month 
Water Year 
Type 

EXISTING 
CONDITIONS vs. H1 NAA vs. H1 

EXISTING 
CONDITIONS vs. H4 NAA vs. H4 

September 

Wet 59 (55%) 34 (26%) 56 (52%) 31 (23%) 
Above Normal 23 (53%) 13 (25%) 32 (74%) 22 (42%) 
Below Normal 37 (62%) 6 (7%) 69 (115%) 38 (42%) 
Dry 53 (77%) -35 (-22%) 50 (72%) -38 (-24%) 
Critical 44 (68%) -18 (-14%) 25 (38%) -37 (-29%) 
All 216 (63%) 0 (0%) 232 (67%) 16 (3%) 

October 

Wet 46 (920%) -50 (-50%) 98 (1,960%) 2 (2%) 
Above Normal 25 (250%) -10 (-22%) 52 (520%) 17 (38%) 
Below Normal 41 (586%) -13 (-21%) 62 (886%) 8 (13%) 
Dry 52 (743%) -28 (-32%) 77 (1,100%) -3 (-3%) 
Critical 31 (388%) -10 (-20%) 14 (175%) -27 (-55%) 
All 194 (524%) -112 (-33%) 303 (819%) -3 (-1%) 

November 

Wet 28 (NA) -28 (-50%) 47 (NA) -9 (-16%) 
Above Normal 18 (600%) -7 (-25%) 30 (1,000%) 5 (18%) 
Below Normal 18 (1,800%) -16 (-46%) 28 (2,800%) -6 (-17%) 
Dry 32 (NA) -19 (-37%) 41 (NA) -10 (-20%) 
Critical 23 (NA) -5 (-18%) 9 (NA) -19 (-68%) 
All 118 (2,950%) -76 (-38%) 155 (3,875%) -39 (-20%) 

December 

Wet 0 (NA) -1 (-100%) 0 (NA) -1 (-100%) 
Above Normal 1 (NA) 0 (0%) 1 (NA) 0 (0%) 
Below Normal 1 (NA) -2 (-67%) 3 (NA) 0 (0%) 
Dry 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
Critical 1 (NA) 1 (NA) 1 (NA) 1 (NA) 
All 3 (NA) -2 (-40%) 5 (NA) 0 (0%) 

January 

Wet 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
Above Normal 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
Below Normal 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
Dry 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
Critical 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
All 0 (NA) 0 (NA) 0 (NA) 0 (NA) 

NA = could not be calculated because the denominator was 0. 
 4 

Overall, effects of H1 on spring-run Chinook salmon spawning and egg incubation habitat in the 5 
Feather River would generally be negligible or beneficial compared to the NAA. 6 
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H4/HOS 1 

Sacramento River 2 

Flows in the Sacramento River between Keswick and upstream of RBDD under H4 during the 3 
September through January spring-run Chinook salmon spawning and egg incubation period would 4 
generally be similar to flows under NAA except during November (11% to 15% lower).  5 

Shasta Reservoir storage at the end of September under H4 would be similar to storage under NAA, 6 
except in critical water years (6% lower) (Table 11-mult-79). 7 

The number of days on which temperature exceeded 56°F by >0.5°F to >5°F in 0.5°F increments was 8 
determined for each month (May through September at Bend Bridge and October through April at 9 
Red Bluff) and year of the 82-year modeling period (Table 11-mult-30). The combination of number 10 
of days and degrees above the 56°F threshold were further assigned a “level of concern”, as defined 11 
in Table 11-mult-31. Differences between baselines and H4 in the highest level of concern across all 12 
months and all 82 modeled years are presented in Table 11-mult-37 for Bend Bridge and in Table 13 
11-mult-80 for Red Bluff. There would be no difference in levels of concern between NAA and H4 at 14 
Bend Bridge or at Red Bluff. 15 

Total degree-days exceeding 56°F were summed by month and water year type at Bend Bridge 16 
during May through September and at Red Bluff during October through April. At Bend Bridge, total 17 
degree-days under H4 would be up to 5% lower than under NAA during August and similar during 18 
other months (Table 11-mult-38). At Red Bluff, exceedances above the threshold under H4 would be 19 
15 degree-days (10%) higher than those under Existing Conditions during March, and similar during 20 
remaining months (Table 11-mult-81). On an absolute scale, the 15 degree-day increase during 21 
March, because it is the sum of the 82-year period, would not translate into a biologically meaningful 22 
effect on spring-run Chinook salmon.  23 

Clear Creek 24 

lows in Clear Creek during the spring-run Chinook salmon spawning and egg incubation period 25 
(September through January) under H4 would generally be similar to those under NAA (Appendix 26 
11C, CALSIM II Model Results utilized in the Fish Analysis). Also, flows would generally be similar 27 
between H4 and H3 such that results of the redd dewatering analysis would be similar between H4 28 
and H3. Therefore, no analysis of redd dewatering risk was conducted for H4 in Clear Creek. Due to 29 
similar flows between H4 and H3, effects of H4 on spring-run Chinook salmon spawning and egg 30 
incubation habitat in Clear Creek would not be different from effects of H3. Therefore, there would 31 
be no effects of H4 on spring-run Chinook salmon spawning and egg incubation in Clear Creek 32 
relative to the NAA. 33 

Feather River 34 

Flows in the Feather River low-flow channel during the spring-run Chinook salmon spawning and 35 
egg incubation period (September through January) would be similar between NAA and H4 36 
(Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis).  37 

Oroville Reservoir storage volume at the end of September under H4 would generally be similar to 38 
storage under NAA, except in dry and critical water years (32% to 37% higher under H4) (Table 11-39 
mult-82). Higher storage in drier water year types would generally benefit spring-run Chinook 40 
salmon spawning and egg incubation habitat.  41 
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Mean monthly water temperatures in the low-flow channel would not differ between NAA and H4 1 
(Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results 2 
utilized in the Fish Analysis). 3 

Differences in the percent of months exceeding the threshold between NAA and H4 would generally 4 
be negligible (<5% on an absolute scale) during all months except November, in which there would 5 
be up to 19% fewer months exceeding the threshold under H4 (Table 11-mult-83).  6 

Total degree-days of exceedance above the 56°F threshold under H4 would be similar to those 7 
under NAA in all months of the period except November, in which the total would be 20% lower. 8 
However, a reduction of 39 degree-days would not be biologically meaningful for the 82-year period. 9 

Overall, effects of H4 on spring-run Chinook salmon spawning and egg incubation habitat in the 10 
Feather River would generally be negligible or beneficial compared to the NAA. 11 

NEPA Effects: There would be no effects of Alternative 4 on spawning and egg incubation conditions 12 
in Clear Creek and no or beneficial effects in the Feather River.  However, available analytical tools 13 
show conflicting results regarding the temperature effects of relatively small changes in predicted 14 
summer and fall flows in the Sacramento River. Several models (CALSIM, SRWQM, and Reclamation 15 
Egg Mortality Model) generally show no change or negligible changes in upstream conditions as a 16 
result of Alternative 4. However, one model, SacEFT, shows a 12% reduction in the percentage of 17 
years with “good” egg incubation conditions on an absolute scale. After extensive investigation of 18 
these results, they appear to be a function of high model sensitivity to relatively small changes in 19 
estimated upstream conditions, which may or may not accurately predict adverse effects. 20 
Considering the lack of effects found in all other analyses for this impact, the small decrease in egg 21 
incubation conditions found by SacEFT, and the high model sensitivity of SacEFT, the weight of 22 
evidence indicates that the effects of Alternative 4 on spring-run Chinook salmon spawning and egg 23 
incubation would not be adverse.  24 

Alternative 5 25 

In general, the effects of Alternative 5 on spawning and egg incubation habitat conditions for spring-26 
run Chinook salmon relative to NAA are not adverse.  27 

Sacramento River 28 

Water temperatures in the Sacramento River under Alternative 5 would be the same as those under 29 
Alternative 1A, Impact AQUA-58, which indicates that there would generally be no effects of 30 
Alternative 5 on water temperatures during the spring-run spawning and egg incubation period in 31 
the Sacramento River relative to NAA. 32 

Flows in the Sacramento River upstream of Red Bluff were examined during the spring-run Chinook 33 
salmon spawning and incubation period (September through January). Flows under A5_LLT would 34 
generally be similar to or greater than flows under NAA during all months except November, in 35 
which flows would be up to 14% lower than under NAA (Appendix 11C, CALSIM II Model Results 36 
utilized in the Fish Analysis). 37 

Shasta Reservoir storage volume at the end of September influences flows downstream of the dam 38 
during the spring-run spawning and egg incubation period (September through January). Storage 39 
under A5_LLT would be similar to (<5% difference) storage under NAA in all water year types 40 
(Table 11-mult-85). 41 
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Table 11-mult-85. Difference and Percent Difference in September Water Storage Volume 1 
(thousand acre-feet) in Shasta Reservoir for Model Scenarios 2 

Water Year Type EXISTING CONDITIONS vs. A5_LLT NAA vs. A5_LLT 
Wet -623 (-19%) -111 (-4%) 
Above Normal -661 (-21%) -46 (-2%) 
Below Normal -450 (-16%) -96 (-4%) 
Dry -493 (-20%) 18 (1%) 
Critical -374 (-32%) 8 (1%) 

 3 

The Reclamation egg mortality model predicts that spring-run Chinook salmon egg mortality in the 4 
Sacramento River under A5_LLT would be lower than or similar to mortality under NAA in above 5 
normal, dry, and critical years, but greater in wet (14% greater) and below normal (32% greater) 6 
water years. Absolute scale increases of 3% of the spring-run population in wet water years would 7 
be negligible to the overall population (Table 11-mult-86). However, the 13% increase in mortality 8 
in below normal years is considered a small effect on the spring-run population. Combining all water 9 
years, there would be no effect of Alternative 5 on egg mortality (3% absolute change). 10 

Table 11-mult-86. Difference and Percent Difference in Percent Mortality of Spring-Run Chinook 11 
Salmon Eggs in the Sacramento River (Egg Mortality Model) 12 

Water Year Type  EXISTING CONDITIONS vs. A5_LLT NAA vs. A5_LLT 
Wet 18 (180%) 3 (14%) 
Above Normal 23 (171%) 1 (2%) 
Below Normal 43 (359%) 13 (32%) 
Dry 56 (284%) -1 (-1%) 
Critical 22 (30%) 0 (0%) 
All 32 (143%) 3 (7%) 

 13 

SacEFT predicts that there would be no difference in the percentage of years with good spawning 14 
availability, measured as weighted usable area, under A5_LLT relative to NAA (Table 11-mult-87). 15 
SacEFT predicts that there would be no difference in the percentage of years with good (lower) redd 16 
scour risk under A5_LLT relative to NAA. SacEFT predicts that there would be a 41% decrease (14% 17 
on an absolute scale) in the percentage of years with good (lower) egg incubation conditions under 18 
A5_LLT relative to NAA. SacEFT predicts that there would be an 18% decrease (6% on an absolute 19 
scale) in the percentage of years with good (lower) redd dewatering risk under A5_LLT relative to 20 
NAA. These results indicate that there would be a small to moderate reduction in egg incubation 21 
conditions and redd dewatering risk under Alternative 5 relative to NAA. 22 
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Table 11-mult-87. Difference and Percent Difference in Percentage of Years with “Good” 1 
Conditions for Spring-Run Chinook Salmon Habitat Metrics in the Upper Sacramento River (from 2 
SacEFT) 3 

Metric EXISTING CONDITIONS vs. A5_LLT NAA vs. A5_LLT 
Spawning WUA -21 (-30%) 0 (0%) 
Redd Scour Risk 0 (0%) 0 (0%) 
Egg Incubation -66 (-77%) -14 (-41%) 
Redd Dewatering Risk -21 (-43%) -6 (-18%) 
Juvenile Rearing WUA 3 (14%) 3 (14%) 
Juvenile Stranding Risk -2 (-11%) 3 (21%) 
WUA = Weighted Usable Area. 

 4 

There is an apparent discrepancy in results of the SacEFT model and Reclamation egg mortality 5 
model with regard to conditions for spring-run salmon eggs. SacEFT predicts that egg incubation 6 
habitat would decrease (14% absolute scale decrease) and the Reclamation egg mortality model 7 
predicts that overall egg mortality would be unaffected by Alternative 5, except in below normal 8 
water years. The SacEFT uses mid-August through early March as the egg incubation period, based 9 
on Vogel and Marine (1991), and the reach between ACID Dam and Battle Creek for redd locations. 10 
The Reclamation egg mortality model uses the number of days after Julian week 33 (mid-August) 11 
that it takes to accumulate 750 temperature units to hatching and another 750 temperature units to 12 
emergence. Temperatures units are calculated by subtracting 32°F from daily river temperature and 13 
are computed on a daily basis. As a result, egg incubation duration is generally mid-August through 14 
January, but is dependent on river temperature. The Reclamation model uses the reach between 15 
ACID Dam and Jelly’s Ferry (approximately 5 river miles downstream of Battle Creek), which 16 
includes 95% of Sacramento River spawning locations based on 2001–2004 redd survey data 17 
(Reclamation 2008). These differences in egg incubation period and location likely account for the 18 
difference between model results. Although the SacEFT model has been peer-reviewed, the 19 
Reclamation egg mortality model has been extensively reviewed and used in prior biological 20 
assessments and BiOps. Therefore, both results are considered valid and were considered in 21 
drawing conclusions about spring-run egg mortality in the Sacramento River. 22 

Clear Creek 23 

Flows in Clear Creek were examined during the spring-run Chinook salmon spawning and egg 24 
incubation period (September through January). Flows under A5_LLT would be similar to or greater 25 
than flows under NAA in all months and water years (Appendix 11C, CALSIM II Model Results utilized 26 
in the Fish Analysis). 27 

The potential risk of spring-run Chinook salmon redd dewatering in Clear Creek was evaluated by 28 
comparing the magnitude of flow reduction each month over the incubation period compared to the 29 
flow in September when spawning is assumed to occur. The greatest reduction in flows under 30 
A5_LLT would be the same or of a lower magnitude as that under NAA in all water year types (Table 31 
11-mult-88). 32 

Water temperatures were not modeled in Clear Creek. 33 
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Table 11-mult-88. Difference and Percent Difference in Greatest Monthly Reduction (Percent 1 
Change) in Instream Flow in Clear Creek below Whiskeytown Reservoir during the September 2 
through January Spawning and Egg Incubation Perioda 3 

Water Year Type EXISTING CONDITIONS vs. A5_LLT NAA vs. A5_LLT 
Wet 0 (NA) 0 (NA) 
Above Normal -27 (NA) 0 (0%) 
Below Normal 53 (100%) 0 (NA) 
Dry -67 (NA) 0 (0%) 
Critical -33 (-50%) 0 (0%) 
NA = could not be calculated because the denominator was 0. 
a Redd dewatering risk not applicable for months when flows during the egg incubation period were at 

or greater than flows in September, when spawning is assumed to occur. A negative value indicates 
that the greatest monthly reduction would be of greater magnitude (worse) under the alternative than 
under the baseline. 

 4 

Feather River 5 

Flows were examined in the Feather River low-flow channel (upstream of Thermalito Afterbay) 6 
where spring-run primarily spawn during September through January (Appendix 11C, CALSIM II 7 
Model Results utilized in the Fish Analysis). Flows under A5_LLT would not differ from NAA because 8 
minimum Feather River flows are included in the FERC settlement agreement and would be met for 9 
all model scenarios. 10 

Oroville Reservoir storage volume at the end of September influence flows downstream of the dam 11 
during the spring-run spawning and egg incubation period. Storage under A5_LLT would be similar 12 
to or greater than storage under NAA depending on water year type (Table 11-mult-89). This 13 
indicates that the majority of reduction in storage volume would be due to climate change rather 14 
than Alternative 5. 15 

Table 11-mult-89. Difference and Percent Difference in September Water Storage Volume 16 
(thousand acre-feet) in Oroville Reservoir for Model Scenarios 17 

Water Year Type EXISTING CONDITIONS vs. A5_LLT NAA vs. A5_LLT 
Wet -885 (-31%) 129 (7%) 
Above Normal -630 (-27%) 161 (10%) 
Below Normal -549 (-27%) 60 (4%) 
Dry -178 (-13%) 175 (17%) 
Critical -76 (-8%) 112 (14%) 

 18 

The potential risk of redd dewatering in the Feather River low-flow channel was evaluated by 19 
comparing the magnitude of flow reduction each month over the egg incubation period compared to 20 
the flow in September when spawning is assumed to occur. Minimum flows in the low-flow channel 21 
during October through January were identical among A5_LLT and NAA (Appendix 11C, CALSIM II 22 
Model Results utilized in the Fish Analysis). Therefore, there would be no effect of Alternative 5 on 23 
redd dewatering in the Feather River low-flow channel.  24 
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Water temperatures in the Feather River under Alternative 5 would be the same as those under 1 
Alternative 1A, Impact AQUA-58, which indicates that there would be no effect of Alternative 1A on 2 
water temperatures in the Feather River relative to NAA during the spring-run spawning and egg 3 
incubation period. 4 

NEPA Effects: There would be no effects of Alternative 5 on spawning and egg incubation conditions 5 
in Clear Creek and no or beneficial effects in the Feather River.  However, available analytical tools 6 
show conflicting results regarding the temperature effects of relatively small changes in predicted 7 
summer and fall flows in the Sacramento River. Several models (CALSIM, SRWQM, and Reclamation 8 
Egg Mortality Model) generally show no change or negligible changes in upstream conditions as a 9 
result of Alternative 5. However, one model, SacEFT, shows a 14% reduction in the percentage of 10 
years with “good” egg incubation conditions on an absolute scale. After extensive investigation of 11 
these results, they appear to be a function of high model sensitivity to relatively small changes in 12 
estimated upstream conditions, which may or may not accurately predict adverse effects. 13 
Considering the lack of effects found in all other analyses for this impact, the small decrease in egg 14 
incubation conditions found by SacEFT, and the high model sensitivity of SacEFT, the weight of 15 
evidence indicates that the effects of Alternative 5 on spring-run Chinook salmon spawning and egg 16 
incubation would not be adverse. 17 

Alternative 7 18 

In general, the effects of Alternative 7 on spawning and egg incubation habitat conditions for spring-19 
run Chinook salmon relative to NAA are not adverse.  20 

Sacramento River 21 

Flows in the Sacramento River upstream of Red Bluff were examined during the spring-run Chinook 22 
salmon spawning and incubation period (September through January Flows under A7_LLT would 23 
generally be similar to or greater than flows under NAA during all months except November, in 24 
which flows would be up to 14% lower (Appendix 11C, CALSIM II Model Results utilized in the Fish 25 
Analysis). 26 

Shasta Reservoir storage volume at the end of September influences flows downstream of the dam 27 
during the spring-run spawning and egg incubation period (September through January). Storage 28 
volume under A7_LLT would be similar to (<5% difference) storage under NAA in all water year 29 
types (Table 11-mult-90). 30 

Table 11-mult-90. Difference and Percent Difference in September Water Storage Volume 31 
(thousand acre-feet) in Shasta Reservoir for Model Scenarios 32 

Water Year Type EXISTING CONDITIONS vs. A7_LLT NAA vs. A7_LLT 
Wet -585 (-18%) -73 (-3%) 
Above Normal -611 (-19%) 4 (0%) 
Below Normal -383 (-13%) -29 (-1%) 
Dry -517 (-21%) -6 (0%) 
Critical -392 (-33%) -10 (-1%) 

 33 

Mean monthly water temperatures in the Sacramento River at Keswick and Bend Bridge were 34 
examined during the September through January spring-run Chinook salmon spawning period 35 
(Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results 36 
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utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 1 
temperature between NAA and Alternative 7 in any month or water year type throughout the period 2 
at either location. 3 

The number of days on which temperature exceeded 56°F by >0.5°F to >5°F in 0.5°F increments was 4 
determined for each month (May through September At Bend Bridge and October through April at 5 
Red Bluff) and year of the 82-year modeling period (Table 11-mult-40). The combination of number 6 
of days and degrees above the 56°F threshold were further assigned a “level of concern”, as defined 7 
in Table 11-mult-41. Differences between baselines and Alternative 7 in the highest level of concern 8 
across all months and all 82 modeled years are presented in Table 11-mult-42 for Bend Bridge and 9 
in Table 11-mult-91 for Red Bluff. There would be no difference in levels of concern between NAA 10 
and Alternative 7 at Bend Bridge. At Red Bluff, there would be 0 (0%) and -2 (-20%) fewer years 11 
with a “red” and “yellow” level of concern, respectively, under Alternative 7. The level of concern in 12 
these years would be reduced to an “orange” level or no level. 13 

Table 11-mult-91. Differences between Baseline and Alternative 7 Scenarios in the Number of 14 
Years in Which Water Temperature Exceedances above 56°F Are within Each Level of Concern, 15 
Sacramento River at Red Bluff, October through April 16 

Level of Concerna EXISTING CONDITIONS vs. A7_LLT NAA vs. A7_LLT 
Red 36 (300%) 0 (0%) 
Orange 9 (150%) 2 (13%) 
Yellow -3 (-23%) -2 (-20%) 
None -42 (-82%) 0 (0%) 
a For definitions of levels of concern, see Table 11-mult-41. 

 17 

Total degree-days exceeding 56°F were summed by month and water year type at Bend Bridge 18 
during May through September and at Red Bluff during October through April. At Bend Bridge, total 19 
degree-days under Alternative 7 would be up to 2% lower than those under NAA during May 20 
through July and up to 7% higher during August through September (Table 11-mult-43). At Red 21 
Bluff, total degree-days under Alternative 7 would be 3%, 9% 12%, and 6% higher during October, 22 
November, March and April, respectively, than those under NAA, and similar during remaining 23 
months (Table 11-mult-92). 24 
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Table 11-mult-92. Differences between Baseline and Alternative 7 Scenarios in Total Degree-Days 1 
(°F-Days) by Month and Water Year Type for Water Temperature Exceedances above 56°F in the 2 
Sacramento River at Red Bluff, October through April 3 

Month Water Year Type EXISTING CONDITIONS vs. A7_LLT NAA vs. A7_LLT 

October 

Wet 1,177 (458%) 8 (1%) 
Above Normal 487 (187%) 10 (1%) 
Below Normal 839 (401%) 133 (15%) 
Dry 1,053 (214%) -18 (-1%) 
Critical 958 (160%) 35 (2%) 
All 4,514 (248%) 168 (3%) 

November 

Wet 93 (9,300%) 3 (3%) 
Above Normal 68 (NA) 7 (11%) 
Below Normal 69 (NA) 21 (44%) 
Dry 165 (2,063%) 14 (9%) 
Critical 107 (2,675%) -3 (-3%) 
All 502 (3,862%) 42 (9%) 

December 

Wet 0 (NA) 0 (NA) 
Above Normal 0 (NA) 0 (NA) 
Below Normal 0 (NA) 0 (NA) 
Dry 0 (NA) 0 (NA) 
Critical 0 (NA) 0 (NA) 
All 0 (NA) 0 (NA) 

January 

Wet 0 (NA) 0 (NA) 
Above Normal 0 (NA) 0 (NA) 
Below Normal 0 (NA) 0 (NA) 
Dry 0 (NA) 0 (NA) 
Critical 0 (NA) 0 (NA) 
All 0 (NA) 0 (NA) 

February 

Wet 0 (NA) 0 (NA) 
Above Normal 0 (NA) 0 (NA) 
Below Normal 0 (NA) 0 (NA) 
Dry 0 (NA) 0 (NA) 
Critical 0 (NA) 0 (NA) 
All 0 (NA) 0 (NA) 

March 

Wet 8 (NA) -1 (-11%) 
Above Normal 5 (NA) 1 (25%) 
Below Normal 36 (400%) 15 (50%) 
Dry 64 (457%) 0 (0%) 
Critical 30 (3,000%) 3 (11%) 
All 143 (596%) 18 (12%) 

April 

Wet 261 (227%) 0 (0%) 
Above Normal 207 (148%) -22 (-6%) 
Below Normal 289 (366%) 59 (19%) 
Dry 367 (197%) 47 (9%) 
Critical 164 (1,367%) 13 (8%) 
All 1,288 (242%) 97 (6%) 

NA = could not be calculated because the denominator was 0. 
 4 
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The Reclamation egg mortality model predicts that spring-run Chinook salmon egg mortality in the 1 
Sacramento River under A7_LLT would be lower than or similar to mortality under NAA in above 2 
normal, dry, and critical years, but greater in wet (11% greater) and below normal (30% greater) 3 
water years (Table 11-mult-93). Increases of 3% of the spring-run population in wet water years 4 
would be negligible to the overall population. However, the 13% increase in mortality in below 5 
normal years is considered a small effect on the spring-run population. Combining all water years, 6 
there would be no effect of Alternative 7 on egg mortality (2% absolute change). 7 

Table 11-mult-93. Difference and Percent Difference in Percent Mortality of Spring-Run Chinook 8 
Salmon Eggs in the Sacramento River (Egg Mortality Model) 9 

Water Year Type  EXISTING CONDITIONS vs. A7_LLT NAA vs. A7_LLT 
Wet 17 (173%) 3 (11%) 
Above Normal 23 (170%) 1 (2%) 
Below Normal 42 (353%) 13 (30%) 
Dry 53 (270%) -4 (-5%) 
Critical 22 (30%) 0 (0%) 
All 31 (138%) 2 (5%) 

 10 

SacEFT predicts that there would be a no difference in the percentage of years with good spawning 11 
availability, measured as weighted usable area, under A7_LLT relative to NAA (Table 11-mult-94). 12 
SacEFT predicts that there would be no difference in the percentage of years with good (lower) redd 13 
scour risk under A7_LLT relative to NAA. SacEFT predicts that there would be an 8% decrease on an 14 
absolute scale (24% relative decrease) in the percentage of years with good (lower) egg incubation 15 
conditions under A7_LLT relative to NAA. SacEFT predicts that there would be a 6% decrease in the 16 
percentage of years with good (lower) redd dewatering risk under A7_LLT relative to NAA. 17 

Table 11-mult-94. Difference and Percent Difference in Percentage of Years with “Good” 18 
Conditions for Spring-Run Chinook Salmon Habitat Metrics in the Upper Sacramento River (from 19 
SacEFT) 20 

Metric EXISTING CONDITIONS vs. A7_LLT NAA vs. A7_LLT 
Spawning WUA -21 (-30%) 0 (0%) 
Redd Scour Risk 0 (0%) 0 (0%) 
Egg Incubation -60 (-70%) -8 (-24%) 
Redd Dewatering Risk -17 (-35%) -2 (-6%) 
Juvenile Rearing WUA 4 (18%) 4 (18%) 
Juvenile Stranding Risk -7 (-37%) -2 (-14%) 
WUA = Weighted Usable Area. 

 21 

There is an apparent discrepancy in results of the SacEFT model and Reclamation egg mortality 22 
model with regard to conditions for spring-run salmon eggs. SacEFT predicts that egg incubation 23 
habitat would decrease (8% absolute scale decrease) and the Reclamation egg mortality model 24 
predicts that overall egg mortality would be unaffected by the Alternative 7, except in below normal 25 
water years. The SacEFT uses mid-August through early March as the egg incubation period, based 26 
on Vogel and Marine (1991), and the reach between ACID Dam and Battle Creek for redd locations. 27 
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The Reclamation egg mortality model uses the number of days after Julian week 33 (mid-August) 1 
that it takes to accumulate 750 temperature units to hatching and another 750 temperature units to 2 
emergence. Temperatures units are calculated by subtracting 32°F from daily river temperature and 3 
are computed on a daily basis. As a result, egg incubation duration is generally mid-August through 4 
January, but is dependent on river temperature. The Reclamation model uses the reach between 5 
ACID Dam and Jelly’s Ferry (approximately 5 river miles downstream of Battle Creek), which 6 
includes 95% of Sacramento River spawning locations based on 2001–2004 redd survey data 7 
(Reclamation 2008). These differences in egg incubation period and location likely account for the 8 
difference between model results. Although the SacEFT model has been peer-reviewed, the 9 
Reclamation egg mortality model has been extensively reviewed and used in prior biological 10 
assessments and BiOps. Therefore, both results are considered valid and were considered in 11 
drawing conclusions about spring-run egg mortality in the Sacramento River. 12 

Clear Creek 13 

Flows in Clear Creek during the spring-run Chinook salmon spawning and egg incubation period 14 
(September through January) under A7_LLT would be similar to or greater than flows under NAA 15 
except in critical years during September (13% decrease) (Appendix 11C, CALSIM II Model Results 16 
utilized in the Fish Analysis). 17 

The potential risk of spring-run Chinook salmon redd dewatering in Clear Creek was evaluated by 18 
comparing the magnitude of flow reduction each month over the incubation period compared to the 19 
flow in September when spawning is assumed to occur. The greatest reduction in flows under 20 
A7_LLT would be the same or of a lower magnitude as that under NAA in all water year types (Table 21 
11-mult-95). 22 

Water temperatures were not modeled in Clear Creek. 23 

Table 11-mult-95. Difference and Percent Difference in Greatest Monthly Reduction (Percent 24 
Change) in Instream Flow in Clear Creek below Whiskeytown Reservoir during the September 25 
through January Spawning and Egg Incubation Perioda 26 

Water Year Type EXISTING CONDITIONS vs. A7_LLT NAA vs. A7_LLT 
Wet 0 (NA) 0 (NA) 
Above Normal -27 (NA) 0 (0%) 
Below Normal 53 (100%) 0 (NA) 
Dry -67 (NA) 0 (0%) 
Critical -3 (-4%) 31 (31%) 
NA = could not be calculated because the denominator was 0. 
a Redd dewatering risk not applicable for months when flows during the egg incubation period were at 

or greater than flows in September, when spawning is assumed to occur. A negative value indicates 
that the greatest monthly reduction would be of greater magnitude (worse) under the alternative than 
under the baseline. 

 27 

Feather River 28 

Flows were examined in the Feather River low-flow channel (upstream of Thermalito Afterbay) 29 
where spring-run primarily spawn during September through January (Appendix 11C, CALSIM II 30 
Model Results utilized in the Fish Analysis). Flows under A7_LLT would not differ from NAA because 31 
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minimum Feather River flows are included in the FERC settlement agreement and would be met for 1 
all model scenarios. 2 

Oroville Reservoir storage volume at the end of September influence flows downstream of the dam 3 
during the spring-run spawning and egg incubation period. Storage volume under A7_LLT would be 4 
similar to or greater than storage under NAA depending on water year type (Table 11-mult-96). This 5 
indicates that the majority of reduction in storage volume would be due to climate change rather 6 
than Alternative 7. 7 

Table 11-mult-96. Difference and Percent Difference in September Water Storage Volume 8 
(thousand acre-feet) in Oroville Reservoir for Model Scenarios 9 

Water Year Type EXISTING CONDITIONS vs. A7_LLT NAA vs. A7_LLT 
Wet -885 (-31%) 129 (7%) 
Above Normal -675 (-28%) 116 (7%) 
Below Normal -322 (-16%) 287 (20%) 
Dry 162 (12%) 515 (51%) 
Critical -90 (-9%) 98 (12%) 

 10 

The potential risk of redd dewatering in the Feather River low-flow channel was evaluated by 11 
comparing the magnitude of flow reduction each month over the egg incubation period compared to 12 
the flow in September when spawning is assumed to occur. Minimum flows in the low-flow channel 13 
during October through January were identical between A7_LLT and NAA (Appendix 11C, CALSIM II 14 
Model Results utilized in the Fish Analysis). Therefore, there would be no effect of Alternative 7 on 15 
redd dewatering in the Feather River low-flow channel. 16 

Mean monthly water temperatures were examined in the Feather River low-flow channel (upstream 17 
of Thermalito Afterbay) during September through January (Appendix 11D, Sacramento River Water 18 
Quality Model and Reclamation Temperature Model Results utilized in the Fish Analysis). There would 19 
be no differences (<5%) in mean monthly water temperature between NAA and Alternative 7 in any 20 
month or water year type throughout the period. 21 

The percent of months exceeding the 56°F temperature threshold in the Feather River above 22 
Thermalito Afterbay (low-flow channel) was evaluated during September through January (Table 23 
11-mult-97). The percent of months exceeding the threshold under Alternative 7 would generally be 24 
lower (up to 23% lower on an absolute scale) than the percent under NAA during October and 25 
November and similar during other months, except for the >4.0 and >5.0 degree categories during 26 
September when they would be slightly lower (5% and 9% absolute scale decrease). 27 
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Table 11-mult-97. Differences between Baseline and Alternative 7 Scenarios in Percent of Months 1 
during the 82-Year CALSIM Modeling Period during Which Water Temperatures in the Feather 2 
River above Thermalito Afterbay Exceed the 56°F Threshold, September through January 3 

Month 
Degrees Above Threshold 

>1.0 >2.0 >3.0 >4.0 >5.0 
EXISTING CONDITIONS vs. A7_LLT 
September 0 (0%) 0 (0%) 6 (7%) 19 (25%) 33 (82%) 
October 44 (200%) 41 (550%) 30 (480%) 28 (1,150%) 16 (650%) 
November 41 (1,650%) 38 (3,100%) 26 (2,100%) 17 (NA) 6 (NA) 
December 2 (NA) 1 (NA) 0 (NA) 0 (NA) 0 (NA) 
January 0 (NA) 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
NAA vs. A7_LLT 
September 0 (0%) -1 (-1%) -1 (-1%) -5 (-5%) -9 (-10%) 
October -20 (-23%) -17 (-26%) -20 (-36%) -19 (-38%) -21 (-53%) 
November -23 (-35%) -20 (-33%) -22 (-45%) -15 (-46%) -19 (-75%) 
December -1 (-33%) 0 (0%) -1 (-100%) 0 (NA) 0 (NA) 
January 0 (NA) 0 (NA) 0 (NA) 0 (NA) 0 (NA) 
NA = could not be calculated because the denominator was 0. 

 4 

Total degree-days exceeding 56°F were summed by month and water year type above Thermalito 5 
Afterbay (low-flow channel) during September through January (Table 11-mult-98). Total degree-6 
months would be similar between NAA and Alternative 7 during December, and January, and 9%, 7 
29%, and 34% lower during September, October and November, respectively. 8 
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Table 11-mult-98. Differences between Baseline and Alternative 7 Scenarios in Total Degree-1 
Months (°F-Months) by Month and Water Year Type for Water Temperature Exceedances above 2 
56°F in the Feather River above Thermalito Afterbay, September through January 3 

Month Water Year Type EXISTING CONDITIONS vs. A7_LLT  NAA vs. A7_LLT 

September 

Wet 26 (24%) 1 (1%) 
Above Normal 15 (35%) 5 (9%) 
Below Normal 26 (43%) -5 (-5%) 
Dry 50 (72%) -38 (-24%) 
Critical 50 (77%) -12 (-9%) 
All 167 (48%) -49 (-9%) 

October 

Wet 50 (1,000%) -46 (-46%) 
Above Normal 30 (300%) -5 (-11%) 
Below Normal 35 (500%) -19 (-31%) 
Dry 64 (914%) -16 (-18%) 
Critical 30 (375%) -11 (-22%) 
All 208 (562%) -98 (-29%) 

November 

Wet 33 (NA) -23 (-41%) 
Above Normal 21 (700%) -4 (-14%) 
Below Normal 18 (1,800%) -16 (-46%) 
Dry 34 (NA) -17 (-33%) 
Critical 21 (NA) -7 (-25%) 
All 126 (3,150%) -68 (-34%) 

December 

Wet 0 (NA) -1 (-100%) 
Above Normal 1 (NA) 0 (0%) 
Below Normal 3 (NA) 0 (0%) 
Dry 0 (NA) 0 (NA) 
Critical 0 (NA) 0 (NA) 
All 5 (NA) 0 (0%) 

January 

Wet 0 (NA) 0 (NA) 
Above Normal 0 (NA) 0 (NA) 
Below Normal 0 (NA) 0 (NA) 
Dry 0 (NA) 0 (NA) 
Critical 0 (NA) 0 (NA) 
All 0 (NA) 0 (NA) 

NA = could not be calculated because the denominator was 0. 
 4 

NEPA Effects: There would be no effects of Alternative 7 on spawning and egg incubation conditions 5 
in Clear Creek and no or beneficial effects in the Feather River.  However, available analytical tools 6 
show conflicting results regarding the temperature effects of relatively small changes in predicted 7 
summer and fall flows in the Sacramento River. Several models (CALSIM, SRWQM, and Reclamation 8 
Egg Mortality Model) generally show no change or negligible changes in upstream conditions as a 9 
result of Alternative 7. However, one model, SacEFT, shows an 8% reduction in the percentage of 10 
years with “good” egg incubation conditions on an absolute scale. After extensive investigation of 11 
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these results, they appear to be a function of high model sensitivity to relatively small changes in 1 
estimated upstream conditions, which may or may not accurately predict adverse effects. 2 
Considering the lack of effects found in all other analyses for this impact, the small decrease in egg 3 
incubation conditions found by SacEFT, and the high model sensitivity of SacEFT, the weight of 4 
evidence indicates that the effects of Alternative 7 on spring-run Chinook salmon spawning and egg 5 
incubation would not be adverse.  6 

Impact AQUA-60: Effects of Water Operations on Migration Conditions for Chinook Salmon 7 
(Spring-Run ESU) 8 

Alternatives 3, 4, 5 and 7 (not adverse) 9 

Alternative 3 10 

The effects of Alternative 3 on spring-run Chinook salmon migration conditions relative to the NAA 11 
are not adverse.  12 

Upstream of the Delta 13 

Sacramento River 14 

Flows in the Sacramento River upstream of Red Bluff were evaluated during the December through 15 
May juvenile Chinook salmon spring-run migration period (Appendix 11C, CALSIM II Model Results 16 
utilized in the Fish Analysis). Flows under A3_LLT would be similar to or greater than flows under 17 
NAA, except in critical years during January (8% lower). 18 

Flows in the Sacramento River upstream of Red Bluff were evaluated during the April through 19 
August adult spring-run Chinook salmon upstream migration period (Appendix 11C, CALSIM II 20 
Model Results utilized in the Fish Analysis). Flows during April through July under A3_LLT would 21 
generally be similar to or greater than NAA except in dry water years during July (14% lower). 22 
Flows during August under A3_LLT would generally be lower than NAA by up to 18%. 23 

Water temperatures in the Sacramento River under Alternative 3 would be the same as those under 24 
Alternative 1A Impact AQUA-60, which indicates that there would be no differences (<5%) in mean 25 
monthly water temperature between NAA and Alternative 3. 26 

Clear Creek 27 

Flows in Clear Creek during the November through May juvenile Chinook salmon spring-run 28 
migration period under A3_LLT would generally be similar to or greater than flows under NAA 29 
except in critical water years during February and below normal water years during March (6% 30 
lower in both) (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 31 

Flows in Clear Creek during the April through August adult spring-run Chinook salmon upstream 32 
migration period under A3_LLT would be similar to or greater than flows under NAA in all months 33 
and water year types (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 34 

Water temperatures were not modeled in Clear Creek. 35 
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Feather River 1 

Flows in the Feather River at the confluence with the Sacramento River were examined during the 2 
November through May juvenile Chinook salmon spring-run migration period (Appendix 11C, 3 
CALSIM II Model Results utilized in the Fish Analysis). Flows under A3_LLT would generally be greater 4 
than or similar to flows under NAA, except in above normal water years during November (6% 5 
lower) and in critical water years during January (8% lower). 6 

Flows in the Feather River at the confluence with the Sacramento River were examined during the 7 
April through August adult spring-run Chinook salmon upstream migration period (Appendix 11C, 8 
CALSIM II Model Results utilized in the Fish Analysis). Flows under A3_LLT during April through June 9 
would generally be similar to or greater than flows under NAA, except in critical years during June 10 
(8% lower). Flows under A3_LLT during July and August would be lower than flows under NAA by 11 
up to 48% regardless of water year type. 12 

Water temperatures in the Feather River under Alternative 3 would be the same as those under 13 
Alternative 1A Impact AQUA-60, which indicates that there would be no differences in mean 14 
monthly water temperature between NAA and Alternative 3. 15 

Through-Delta 16 

The effects on through-Delta migration were evaluated using the approach described in Alternative 17 
1A, Impact AQUA-42.  18 

Juveniles 19 

Juvenile salmonids migrating down the Sacramento River would generally experience lower flows 20 
below the north Delta intakes compared to baseline conditions. The two intake structures of 21 
Alternative 3 would replace aquatic habitat and likely attract piscivorous fish around the intake 22 
structures, as described above in Impact AQUA-42. Potential predation losses, as estimated by the 23 
bioenergetics model, would be 0.6% of the annual juvenile production estimated for the Sacramento 24 
Valley (Impact AQUA-42, Table 11-mult-49). A conservative assumption of 5% loss per intake would 25 
yield a cumulative loss of 8.3% of juvenile spring-run Chinook that reach the north Delta. This 26 
assumption is uncertain and represents an upper bound estimate. 27 

Through-Delta survival to Chipps Island (DPM) by emigrating juvenile spring-run Chinook salmon 28 
under Alternative 3 would average 29.5% across all years, 24.1% in drier years, and 38.3% in wetter 29 
years (Table 11-mult-99). Compared to NAA, juvenile survival would be similar or slightly lower 30 
under Alternative 3 (up to 2.1% lower in wetter years, a 5% relative decrease).  31 
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Table 11-mult-99. Through-Delta Survival (%) of Emigrating Juvenile Spring-Run Chinook Salmon 1 
under Alternative 3  2 

Month 

Percentage Survival 

 

Difference in Percentage Survival 
(Relative Difference) 

EXISTING 
CONDITIONS NAA A3_LLT 

EXISTING CONDITIONS  
vs. A3_LLT NAA vs. A3_LLT 

Wetter Years 42.1 40.4 38.3  -3.8 (-9%) -2.1 (-5%) 
Drier Years 24.8 24.3 24.1  -0.6 (-2%) -0.2 (-1%) 
All Years 31.3 30.3 29.5  -1.8 (-6%) -0.9 (-3%) 
Note: Delta Passage Model results for survival to Chipps Island. 
Wetter = Wet and Above Normal WYs (6 years). 
Drier = Below Normal, Dry and Critical WYs (10 years). 

 3 

Adults 4 

During the overall spring-run upstream migration from March-June, the proportion of Sacramento 5 
River in the Delta would be similar to NAA throughout the adult migration period (Table 11-mult-6 
31). Olfactory cues for spring-run Chinook salmon adults would be strong, as the proportion of 7 
Sacramento River under Alternative 3 would represent 61–69% of Delta outflows. This topic is 8 
discussed further in Impact AQUA-42 for Alternative 1A.  9 

NEPA Effects: Collectively, these results indicate that Alternative 3 operations would not adversely 10 
affect upstream or through-Delta migration conditions for spring-run Chinook salmon because the 11 
alternative does not have the potential to substantially interfere with the movement of fish.  12 

Upstream of the Delta, there would be decreases in flows during 2 of 5 months of the adult upstream 13 
migration period in the Feather River. However, there would be no other effects of Alternative 3 in 14 
the Feather River and no effects on flows or temperatures in the Sacramento River and in Clear 15 
Creek.  16 

On the basis of changes in flow and migration routing, through-Delta juvenile survival under 17 
Alternative 3 would be similar to or slightly lower than NAA, averaged across all years. In addition to 18 
biologically-based triggers to inform real-time operations of the NDD, several key conservation 19 
measures (CM6, CM15, and CM16) would minimize adverse effects. Near-field predation losses 20 
would be managed with CM15. Despite a minor reduction in through-Delta flows during the adult 21 
migration period, the olfactory cues would be adequate and not be substantially affected by flow 22 
operations under Alternative 3. 23 

Near-field effects of Alternative 3 NDD on spring-run Chinook salmon related to impingement and 24 
predation associated with three new intake structures could result in negative effects on juvenile 25 
migrating spring-run Chinook salmon, although there is high uncertainty regarding the overall 26 
effects. It is expected that the level of near-field impacts would be directly correlated to the number 27 
of new intake structures in the river and thus the level of impacts associated with 2 new intakes 28 
would be considerably lower than those expected from having 5 new intakes in the river. Estimates 29 
within the effects analysis range from very low levels of effects (<1% mortality) to more significant 30 
effects (~ 8% mortality above current baseline levels). CM15 would be implemented with the intent 31 
of providing localized and temporary reductions in predation pressure at the NDD. Additionally, 32 
several pre-construction studies to better understand how to minimize losses associated with the 2 33 
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new intake structures will be implemented as part of the final NDD screen design effort. Alternative 1 
3 also includes an Adaptive Management Program and Real-Time Operational Decision-Making 2 
Process to evaluate and make limited adjustments intended to provide adequate migration 3 
conditions for spring-run Chinook salmon. This includes biologically-based triggers to adjust the 4 
amount of pumping at the NDD in response to likely fish presence. 5 

Two recent studies (Newman 2003 and Perry 2010) indicate that far-field effects associated with 6 
the new intakes could cause a reduction in smolt survival in the Sacramento River downstream of 7 
the NDD intakes due to reduced flows in this area. The analyses of other elements of Alternative 3 8 
predict improvements in smolt condition and survival associated with increased access to the Yolo 9 
Bypass (CM2), enhanced channel margin habitat along 15 miles of juvenile salmonid migration 10 
routes (under CM6), reduced interior Delta entry (from the action of nonphysical barriers under 11 
CM16), and reduced south Delta entrainment (under CM1). The overall magnitude of each of these 12 
factors and how they might interact and/or offset each other in affecting salmonid survival through 13 
the Plan Area remains an area of active investigation.  14 

The DPM is a flow-based model that incorporates flow-survival and junction routing relationships 15 
with flow modeling of operations to estimate relative differences between scenarios in smolt 16 
migration survival throughout the entire Plan Area. The DPM predicted that smolt migration 17 
survival under Alternative 3 would be similar to or slightly lower than survival those estimated for 18 
NAA. Several ongoing and planned studies related to salmonid survival at and downstream of the 19 
NDD are expected to be completed in the foreseeable future. These efforts are expected to improve 20 
understanding of the relationships and interactions among the various factors affecting salmonid 21 
survival, and reduce the uncertainty around the potential effects of Project implementation on 22 
migration conditions for Chinook salmon.  23 

Alternative 4 24 

The effects of Alternative 4 on spring-run Chinook salmon migration conditions relative to the NAA 25 
are not adverse. 26 

Upstream of the Delta 27 

H3/ESO 28 

Sacramento River 29 

Flows in the Sacramento River upstream of Red Bluff were evaluated during the December through 30 
May juvenile Chinook salmon spring-run migration period (Appendix 11C, CALSIM II Model Results 31 
utilized in the Fish Analysis). Flows under H3 would generally be up to 12% greater than flows under 32 
NAA during May and similar to flows under NAA during December through April.  33 

Flows in the Sacramento River upstream of Red Bluff were evaluated during the April through 34 
August adult spring-run Chinook salmon upstream migration period (Appendix 11C, CALSIM II 35 
Model Results utilized in the Fish Analysis). Flows under H3 during May and June would generally be 36 
up to 12% greater than flows under NAA and similar to flows under NAA during April, July, and 37 
August. 38 

Mean monthly water temperatures in the Sacramento River at Red Bluff were examined during the 39 
April through August adult spring-run Chinook salmon upstream migration period (Appendix 11D, 40 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 41 
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Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 1 
NAA and H3 in any month or water year type throughout the period. 2 

Clear Creek 3 

Flows in Clear Creek during the November through May juvenile Chinook salmon spring-run 4 
migration period under H3 would generally be similar to or greater than flows under NAA 5 
throughout the period (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis).  6 

Flows in Clear Creek during the April through August adult spring-run Chinook salmon upstream 7 
migration period under H3 would be similar to flows under NAA, except in critical water years 8 
during June (8% lower) (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis).  9 

Water temperatures were not modeled in Clear Creek.  10 

Feather River 11 

Flows in the Feather River at the confluence with the Sacramento River were examined during the 12 
November through May juvenile spring-run Chinook salmon migration period (Appendix 11C, 13 
CALSIM II Model Results utilized in the Fish Analysis). Flows under H3 during April and May would be 14 
up to 23% greater than flows under NAA and similar to flows under NAA in the remaining months. 15 

Mean monthly water temperatures in the Feather River at the confluence with the Sacramento River 16 
were examined during the November through May juvenile spring-run Chinook salmon migration 17 
period (Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model 18 
Results utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 19 
temperature between NAA and H3 in any month or water year type throughout the period. 20 

Flows in the Feather River at the confluence with the Sacramento River were examined during the 21 
April through August adult spring-run Chinook salmon upstream migration period (Appendix 11C, 22 
CALSIM II Model Results utilized in the Fish Analysis). Flows under H3 during July and August would 23 
generally be up to 53% lower than flows under NAA, up to 65% greater than flows under NAA 24 
during May and June, and similar to flows under NAA during April. Although these reductions would 25 
be of moderate to large magnitude, flows under H3 during these months would generally exceed 26 
flows suggested by NMFS during the BDCP planning process at similar frequencies as those under 27 
NAA (Table 11-mult-100). Therefore, these reduced flows would not affect spring-run Chinook 28 
salmon in a biologically meaningful way. 29 
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Table 11-mult-100. Differences (Percentage Differences) in the Percentage of Years Exceeding 1 
NMFS Suggested Minimum Flows in the Feather River High-Flow Channel (at Thermalito) 2 

  EXISTING CONDITIONS vs. H3 NAA vs. H3 
Above Normal Water Year Type 
October 0 (0%) 0 (0%) 
November 0 (0%) 0 (0%) 
December 9.1 (50%) -18.2 (-40%) 
January -27.3 (-60%) 0 (0%) 
February 0 (0%) 0 (0%) 
March 9.1 (25%) 9.1 (25%) 
April 0 (NA) 0 (NA) 
May 9.1 (100%) 9.1 (100%) 
June 18.2 (25%) 0 (0%) 
July 0 (0%) 0 (0%) 
August 9.1 (10%) 0 (0%) 
September 36.4 (57.2%) 0 (0%) 
Below Normal Water Year Type 
October -7.7 (-9.1%) 0 (0%) 
November -7.7 (-10%) 0 (0%) 
December 0 (0%) 0 (0%) 
January -35.8 (-83.4%) -7.2 (-50.3%) 
February -14.3 (-33.3%) 0 (0%) 
March -21.4 (-100%) -7.1 (-100%) 
April 7.1 (NA) 7.1 (NA) 
May 7.1 (NA) 7.1 (NA) 
June 28.6 (44.5%) 0 (0%) 
July 0 (0%) 0 (0%) 
August 0 (0%) 0 (0%) 
September -35.7 (-45.4%) -50 (-53.8%) 
NA = could not be calculated because the denominator was 0. 

 3 

Mean monthly water temperatures in the Feather River at the confluence with the Sacramento River 4 
were examined during the April through August adult spring-run Chinook salmon upstream 5 
migration period (Appendix 11D, Sacramento River Water Quality Model and Reclamation 6 
Temperature Model Results utilized in the Fish Analysis). There would be no differences (<5%) in 7 
mean monthly water temperature between NAA and H3 in any month or water year type 8 
throughout the period. 9 

H1/LOS 10 

Sacramento River 11 

Flows under H1 in the Sacramento River upstream of Red Bluff during the December through May 12 
juvenile spring-run Chinook salmon migration period would be similar to or up to 14% greater than 13 
flows under NAA depending on month and water year type (Appendix 11C, CALSIM II Model Results 14 

Bay Delta Conservation Plan 
RDEIR/SDEIS 11-256 2015 

ICF 00139.14 
 



 
 

Fish and Aquatic Resources 
 

utilized in the Fish Analysis).  Flows under H1 during the April through August adult upstream 1 
migration period would be would be similar to or up to 14% greater than flows under NAA 2 
depending on month and water year type . 3 

September Shasta storage volume under H1 would be similar to storage volume under NAA except 4 
in wet water years (9% greater under H1) (Table 11-mult-79).  5 

Mean monthly water temperatures in the Sacramento River at Red Bluff were examined during the 6 
April through August adult spring-run Chinook salmon upstream migration period (Appendix 11D, 7 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 8 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 9 
NAA and H1 in any month or water year type throughout the period. 10 

Clear Creek 11 

Flows under H1 in Clear Creek during the November through May juvenile spring-run Chinook 12 
salmon migration period and the April through August adult upstream migration period would 13 
generally be similar to flows under NAA (Appendix 11C, CALSIM II Model Results utilized in the Fish 14 
Analysis). Therefore, there would be no effects of H1 on juvenile or adult spring-run Chinook salmon 15 
migration in Clear Creek relative to NAA. 16 

Feather River 17 

lows under H1 were evaluated in the Feather River at the confluence with the Sacramento River 18 
during the November through May juvenile spring-run Chinook salmon migration period and the 19 
April through August adult upstream migration period (Appendix 11C, CALSIM II Model Results 20 
utilized in the Fish Analysis). Flows under H1 during November through May would generally be 21 
similar to or up to 46% greater than flows under NAA depending on month and water year type.  22 
Flows under H1 during July and August would generally be up to 47% lower than flows under NAA, 23 
but similar to or up to 63% greater than flows under NAA during April through June. Although these 24 
reductions would be of moderate to large magnitude, flows under H1 during these months would 25 
generally exceed flows suggested by NMFS during the BDCP planning process at similar frequencies 26 
as those under NAA (Table 11-mult-101). Therefore, these reduced flows would not affect spring-27 
run Chinook salmon in a biologically meaningful way. 28 

Mean monthly water temperatures in the Feather River at the confluence with the Sacramento River 29 
were examined during the April through August adult spring-run Chinook salmon upstream 30 
migration period (Appendix 11D, Sacramento River Water Quality Model and Reclamation 31 
Temperature Model Results utilized in the Fish Analysis). There would be no differences (<5%) in 32 
mean monthly water temperature between NAA and H1 in any month or water year type 33 
throughout the period. 34 
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Table 11-mult-101. Differences (Percentage Differences) in the Percentage of Years Exceeding NMFS 1 
Suggested Minimum Flows in the Feather River High-Flow Channel (at Thermalito) for H1 and H4 2 
Model Scenarios 3 

 

EXISTING 
CONDITIONS vs. H1 NAA vs. H1 

EXISTING CONDITIONS 
vs. H4 NAA vs. H4 

Above Normal Water Year Type 
October 9.1 (12.5%) 9.1 (12.5%) 9.1 (12.5%) 9.1 (12.5%) 
November 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
December 18.2 (100%) -9.1 (-20%) -9.1 (-50%) -36.4 (-80%) 
January -9.1 (-20%) 18.2 (100%) -18.2 (-40%) 9.1 (50%) 
February 0 (0%) 0 (0%) 9.1 (14.3%) 9.1 (14.3%) 
March 9.1 (25%) 9.1 (25%) 9.1 (25%) 9.1 (25%) 
April 0 (NA) 0 (NA) 36.4 (NA) 36.4 (NA) 
May 9.1 (100%) 9.1 (100%) 18.2 (200%) 18.2 (200%) 
June 18.2 (25%) 0 (0%) 0 (0%) -18.2 (-20%) 
July 0 (0%) 0 (0%) -9.1 (-9.1%) -9.1 (-9.1%) 
August 9.1 (10%) 0 (0%) -18.2 (-20%) -27.3 (-27.3%) 
September -45.4 (-71.4%) -81.8 (-81.8%) -36.3 (-57.1%) -72.7 (-72.7%) 
Below Normal Water Year Type 
October -7.7 (-9.1%) 0 (0%) -7.7 (-9.1%) 0 (0%) 
November -7.7 (-10%) 0 (0%) 0 (0%) 7.7 (11.1%) 
December 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
January -42.9 (-100%) -14.3 (-100%) -28.6 (-66.7%) 0 (0%) 
February -7.2 (-16.8%) 7.1 (24.8%) -7.2 (-16.8%) 7.1 (24.8%) 
March -14.3 (-66.8%) 0 (0%) -14.3 (-66.8%) 0 (0%) 
April 0 (NA) 0 (NA) 35.7 (NA) 35.7 (NA) 
May 7.1 (NA) 7.1 (NA) 14.3 (NA) 14.3 (NA) 
June 28.6 (44.5%) 0 (0%) 35.7 (55.5%) 7.1 (7.6%) 
July 0 (0%) 0 (0%) -7.1 (-7.1%) -7.1 (-7.1%) 
August 0 (0%) 0 (0%) -7.1 (-7.1%) -7.1 (-7.1%) 
September -35.7 (-45.4%) -50 (-53.8%) -57.2 (-72.8%) -71.5 (-77%) 
NA = could not be calculated because the denominator was 0. 

 4 

H4/HOS 5 

Sacramento River 6 

Flows under H4 in the Sacramento River upstream of Red Bluff during the December through May 7 
juvenile spring-run Chinook salmon migration period would generally be similar to flows under 8 
NAA (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis).  Flows under H4 during 9 
the April through August adult upstream migration period would generally be similar to flows under 10 
NAA. 11 
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September Shasta storage volume under H4 would be similar to storage volume under NAA except 1 
in critical water years (6% greater under H4) (Table 11-mult-79).  2 

Mean monthly water temperatures in the Sacramento River at Red Bluff were examined during the 3 
April through August adult spring-run Chinook salmon upstream migration period (Appendix 11D, 4 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 5 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 6 
NAA and H4 in any month or water year type throughout the period. 7 

Clear Creek 8 

Flows under H4 in Clear Creek during the November through May juvenile spring-run Chinook 9 
salmon migration period and the April through August adult upstream migration period would 10 
generally be similar to flows under NAA (Appendix 11C, CALSIM II Model Results utilized in the Fish 11 
Analysis). Therefore, there would be no effects of H4 on juvenile or adult spring-run Chinook salmon 12 
migration in Clear Creek relative to NAA. 13 

Feather River 14 

lows under H4 were evaluated in the Feather River at the confluence with the Sacramento River 15 
during the November through May juvenile spring-run Chinook salmon migration period and the 16 
April through August adult upstream migration period (Appendix 11C, CALSIM II Model Results 17 
utilized in the Fish Analysis).  Flows under H4 during November through May would generally be 18 
similar to or up to 120% greater than flows under NAA depending on month and water year type.  19 
Flows during July and August would be up to 45% lower than flows under NAA, but similar to or up 20 
to 120% greater than flows under NAA during April through June. Although these reductions would 21 
be of moderate to large magnitude, flows under H4 during these months would generally exceed 22 
flows suggested by NMFS during the BDCP planning process at similar frequencies as those under 23 
NAA (Table 11-mult-101). Therefore, these reduced flows would not affect spring-run Chinook 24 
salmon in a biologically meaningful way. 25 

Mean monthly water temperatures in the Feather River at the confluence with the Sacramento River 26 
were examined during the April through August adult spring-run Chinook salmon upstream 27 
migration period (Appendix 11D, Sacramento River Water Quality Model and Reclamation 28 
Temperature Model Results utilized in the Fish Analysis). There would be no differences (<5%) in 29 
mean monthly water temperature between NAA and H4 in any month or water year type 30 
throughout the period. 31 

Through-Delta 32 

Juveniles 33 

Scenario H3 operations would reduce OMR reverse flows (Appendix 11C, CALSIM II Model Results 34 
utilized in the Fish Analysis), with a corresponding increase in net positive downstream flows, during 35 
the outmigration period of Chinook salmon through the interior Delta channels. Conditions under 36 
Scenario H1 and Scenario H3 would result in slightly decreased OMR flows in April and May relative 37 
to NAA, however flows during these months would still be net positive (flowing towards the sea). 38 
OMR flows under Scenario H4 would generally be improved compared to NAA conditions during all 39 
water year types throughout the migration period. These improved net positive downstream flows 40 
would be substantial benefits of the proposed operations.  41 

Bay Delta Conservation Plan 
RDEIR/SDEIS 11-259 2015 

ICF 00139.14 
 



 
 

Fish and Aquatic Resources 
 

Flows downstream of the north Delta intakes would be reduced, which may increase predation 1 
potential. During the juvenile spring-run Chinook salmon emigration period (December through 2 
May), mean monthly flows under Scenario H3 in the Sacramento River below the NDD would be 3 
lower (14% to 23% reduced in monthly mean across years) compared to NAA. Flows would be up to 4 
27% to 28% lower in April and November of above normal years. Flows below the NDD would be 5 
similar for Scenarios H3 and H1. Under the high spring outflow Scenario, H4, flows during April and 6 
May would not decrease as much (5% to 9% lower) compared to NAA. 7 

The three North Delta intake facilities proposed on the Sacramento River under Alternative 4 would 8 
displace aquatic habitat and attract predatory fish to the structure. Potential predation at the three 9 
North Delta intakes was estimated in two ways. Bioenergetics modeling with a median predator 10 
density predicts a predation loss of about 8,200 juveniles, or 0.2% of the spring-run juvenile 11 
population under Alternative 4 (Table 11-mult-102). A conservative assumption of 5% loss per 12 
intake would yield a cumulative loss of 12% of juvenile spring-run Chinook that reach the north 13 
Delta. This assumption is uncertain and represents an upper bound estimate. In addition, the three 14 
intake structures would result in a permanent loss of 13.7 acres aquatic habitat and 7,450 linear feet 15 
of shoreline. This topic is discussed further in Impact AQUA-42 for Alternative 1A.  16 

Table 11-mult-102. Juvenile Spring-Run Chinook Salmon Predation Loss at the proposed North 17 
Delta Diversion intakes for Alternative 4 (Three Intakes) 18 

Striped Bass at NDD (Three Intakes) 

 

Spring-Run Chinook Consumed 
Density 
Assumption 

Bass per 1,000 
feet of Intake Total Number of Bass Number 

Percentage of Annual 
Juvenile Production 

Low 18 86  1,243 0.03% 
Median 119 571  8,217 0.20% 
High 219 1,051  15,122 0.36% 
Note: Based on bioenergetics modeling of Chinook salmon consumption by striped bass (Appendix 5F 

Biological Stressors). 
 19 

As estimated by the Delta Passage Model, through-Delta survival under Scenario H3 by juvenile 20 
spring-run Chinook salmon Alternative 4 averaged 29% across all years, ranging from about 24% in 21 
drier years to 38% in wetter years (Table 11-mult-103). Scenario H3 survival was similar to NAA in 22 
both drier years (0.5% less survival, or 2% less in relative difference) and wetter years (2.5% 23 
reduced survival, or 6% less in relative difference) (Table 11-mult-103).  24 

Survival under Scenario H1 (low outflow) was similar to Scenario H3 and NAA (averages around 25 
21%) (Table 11-mult-103). Average survival under Scenario H4 (high outflow) was 30.7%, 26 
compared to 29.1% for Scenarios H1 and H3 and 30.3% for NAA. In wetter years, Scenario H4 had 27 
2% greater survival, a 5% relative difference compared to NAA. This difference was driven by 28 
appreciably higher survival in wetter years (the above-normal year of 1980 and the wet year of 29 
1984) as a result of greater outflow under Scenario H4. 30 
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Table 11-mult-103. Through-Delta Survival (%) of Emigrating Juvenile Spring-Run Chinook Salmon 1 
under Alternative 4 (Scenarios H3, H1 and H4) 2 

Water 
Year 
Type 

Average Percentage Survival 
Difference in Percentage Survival 

(Relative Difference) 

Scenario 
EXISTING CONDITIONS vs. 

Alt 4 Scenario NAA vs. Alt 4 Scenario 
EXISTING 
CONDITIONS NAA H3 H1  H4 H3 H1 H4 H3 H1 H4 

Wetter 
Years 

42.1 40.4 37.9 37.9 42.4 -4.2  
(-10%) 

-4.2  
(-10%) 

0.3 
(1%) 

-2.5 
(-6%) 

-2.5 
(-6%) 

2.0 
(5%) 

Drier 
Years 

24.8 24.3 23.7 23.8 23.7 -1.0  
(-4%) 

-1.0  
(-4%) 

-1.1 
(-5%) 

-0.5 
(-2%) 

-0.5 
(-2%) 

-0.6 
(-3%) 

All 
Years 

31.3 30.3 29.1 29.1 30.7 -2.2  
(-7%) 

-2.2  
(-7%) 

-0.6 
(-2%) 

-1.3 
(-4%) 

-1.2 
(-4%) 

0.4 
(1%) 

Note: Average Delta Passage Model results for survival to Chipps Island. 
Wetter = Wet and Above Normal Water Years (6 years). 
Drier = Below Normal, Dry and Critical Water Years (10 years). 
H3 = ESO operations, H1 = Low Outflow, H4 = High Outflow. 
 3 

Adults 4 

As described for winter-run Chinook, attraction flows and olfactory cues in the west Delta would be 5 
altered because of shifts in exports from the south Delta to the north Delta. Flows in the Sacramento 6 
River downstream of the north Delta intake diversions would be reduced, with concomitant 7 
proportional increases in San Joaquin River flows. The flow changes under Scenario H3 would 8 
slightly decrease the olfactory cues for migrating adult salmon in the Sacramento River (by 9% or 9 
less compared to NAA) and slightly increase the olfactory cues for the San Joaquin River (Table 11-10 
mult-104). Conditions under Scenario H4 are expected to reduce the magnitude of this effect 11 
because it would involve fewer exports from the north Delta compared to Scenario H3 and Scenario 12 
1.  13 

Table 11-mult-104. Percentage (%) of Water at Collinsville that Originated in the Sacramento 14 
during the Adult Spring-Run Chinook Salmon Migration Period for Alternative 4 (Scenario H3) 15 

Month 
EXISTING 
CONDITIONS NAA A4 (H3)  

EXISTING CONDITIONS 
vs. A4 (H3)  NAA vs. A4 (H3)  

March 78 76 68 -10 -8 
April 77 75 66 -11 -9 
May 69 65 59 -10 -6 
June 64 62 58 -6 -4 

 
Shading indicates 10% or greater absolute difference. 

 16 

NEPA Effects: Collectively, these results indicate that Alternative 4 operations would not adversely 17 
affect upstream or through-Delta migration conditions for spring-run Chinook salmon because the 18 
alternative does not have the potential to substantially interfere with the movement of fish.  19 
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Upstream of the Delta, flows in the Sacramento River and Clear Creek and water temperatures in the 1 
Sacramento and Feather Rivers would generally not be affected by Alternative 4. Flows in the 2 
Feather River  would be lower during summer months, although flows would otherwise not be 3 
different from NAA.  4 

On the basis of changes in flow and migration routing, through-Delta juvenile survival under 5 
Alternative 4 would be similar to or slightly lower than NAA, averaged across all years. In addition to 6 
biologically-based triggers to inform real-time operations of the NDD, several key conservation 7 
measures (CM6, CM15, and CM16) would minimize adverse effects. Near-field predation losses 8 
would be managed with CM15. Despite a minor reduction in through-Delta flows during the adult 9 
migration period, the olfactory cues would be adequate and not substantially affected by flow 10 
operations under Alternative 4. 11 

Near-field effects of Alternative 4 NDD on spring-run Chinook salmon related to impingement and 12 
predation associated with three new intake structures could result in negative effects on juvenile 13 
migrating spring-run Chinook salmon, although there is high uncertainty regarding the overall 14 
effects. It is expected that the level of near-field impacts would be directly correlated to the number 15 
of new intake structures in the river and thus the level of impacts associated with 3 new intakes 16 
would be considerably lower than those expected from having 5 new intakes in the river. Estimates 17 
within the effects analysis range from very low levels of effects (<1% mortality) to more significant 18 
effects (~ 12% mortality above current baseline levels). CM15 would be implemented with the 19 
intent of providing localized and temporary reductions in predation pressure at the NDD. 20 
Additionally, several pre-construction studies to better understand how to minimize losses 21 
associated with the three new intake structures will be implemented as part of the final NDD screen 22 
design effort. Alternative 4 also includes an Adaptive Management Program and Real-Time 23 
Operational Decision-Making Process to evaluate and make limited adjustments intended to provide 24 
adequate migration conditions for spring-run Chinook salmon. This includes biologically-based 25 
triggers to adjust the amount of pumping at the NDD in response to likely fish presence. 26 

Two recent studies (Newman 2003 and Perry 2010) indicate that far-field effects associated with 27 
the new intakes could cause a reduction in smolt survival in the Sacramento River downstream of 28 
the NDD intakes due to reduced flows in this area. The analyses of other elements of Alternative 4 29 
predict improvements in smolt condition and survival associated with increased access to the Yolo 30 
Bypass (CM2), enhanced channel margin habitat along 15 miles of juvenile salmonid migration 31 
routes (under CM6), reduced interior Delta entry (from the action of nonphysical barriers under 32 
CM16), and reduced south Delta entrainment (under CM1). The overall magnitude of each of these 33 
factors and how they might interact and/or offset each other in affecting salmonid survival through 34 
the Plan Area remains an area of active investigation.  35 

The DPM is a flow-based model that incorporates flow-survival and junction routing relationships 36 
with flow modeling of operations to estimate relative differences between scenarios in smolt 37 
migration survival throughout the entire Plan Area. The DPM predicted that smolt migration 38 
survival under Alternative 4 would be similar to or slightly lower than survival those estimated for 39 
NAA. Several ongoing and planned studies related to salmonid survival at and downstream of the 40 
NDD are expected to be completed in the foreseeable future. These efforts are expected to improve 41 
understanding of the relationships and interactions among the various factors affecting salmonid 42 
survival, and reduce the uncertainty around the potential effects of Project implementation on 43 
migration conditions for Chinook salmon.  44 
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Alternative 5 1 

The effects of Alternative 5 on spring-run Chinook salmon migration conditions relative to the NAA 2 
are not adverse. 3 

Upstream of the Delta 4 

Sacramento River 5 

Water temperatures in the Sacramento River under Alternative 5 would be the same as those under 6 
Alternative 1A Impact AQUA-60, which indicates that there would be no differences (<5%) in mean 7 
monthly water temperature between NAA and Alternative 1A. 8 

Flows in the Sacramento River upstream of Red Bluff were evaluated during the December through 9 
May juvenile Chinook salmon spring-run migration period (Appendix 11C, CALSIM II Model Results 10 
utilized in the Fish Analysis). Flows under A5_LLT during December through May would nearly 11 
always be similar to or greater than flows under NAA, except in dry years during January (5% 12 
lower). 13 

Flows in the Sacramento River upstream of Red Bluff were evaluated during the April through 14 
August adult spring-run Chinook salmon upstream migration period (Appendix 11C, CALSIM II 15 
Model Results utilized in the Fish Analysis). Flows under A5_LLT would be similar to or greater than 16 
flows under NAA during all months except August in dry years (14% lower) (Appendix 11C, CALSIM 17 
II Model Results utilized in the Fish Analysis). 18 

Clear Creek 19 

Flows in Clear Creek during the November through May juvenile Chinook salmon spring-run 20 
migration period under A5_LLT would generally be similar to or greater than flows under NAA 21 
except in critical years during March (6% lower) (Appendix 11C, CALSIM II Model Results utilized in 22 
the Fish Analysis). 23 

Flows in Clear Creek during the April through August adult spring-run Chinook salmon upstream 24 
migration period under A5_LLT would be similar to or greater than flows under NAA in all months 25 
and water year types (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 26 

Water temperatures were not modeled in Clear Creek. 27 

Feather River 28 

Water temperatures in the Feather River under Alternative 5 would be the same as those under 29 
Alternative 1A Impact AQUA-60, which indicates that there would be no differences in mean 30 
monthly water temperature between NAA and Alternative 1A. 31 

Flows in the Feather River at the confluence with the Sacramento River were examined during the 32 
November through May juvenile Chinook salmon spring-run migration period (Appendix 11C, 33 
CALSIM II Model Results utilized in the Fish Analysis). Flows under A5_LLT would be mostly similar to 34 
or greater than under NAA except in above normal years during November and December (6% 35 
lower for both). 36 

Flows in the Feather River at the confluence with the Sacramento River were examined during the 37 
April through August adult spring-run Chinook salmon upstream migration period (Appendix 11C, 38 
CALSIM II Model Results utilized in the Fish Analysis). Flows under A5_LLT during April through July 39 

Bay Delta Conservation Plan 
RDEIR/SDEIS 11-263 2015 

ICF 00139.14 
 



 
 

Fish and Aquatic Resources 
 

would generally be similar to or greater than flows under NAA except in dry and critical water year 1 
types during July (19% and 34% lower, respectively). Flows during August under A5_LLT would 2 
generally be lower than flows under NAA (up to 31% lower). 3 

Through-Delta 4 

Juveniles 5 

During the juvenile spring-run Chinook salmon emigration period (November to May), mean 6 
monthly flows in the Sacramento River below the north Delta intake under Alternative 5 averaged 7 
across years would be 6% to 11% lower in most months, and 17% lower in November compared to 8 
NAA. Flows would be up to 23% lower in November of above normal years compared to NAA.  9 

As described above in Impact AQUA-39, the north Delta export facilities would replace aquatic 10 
habitat and likely attract piscivorous fish around the intake structures. Estimates of potential 11 
predation losses at the single intake range from about 0.2% (bioenergetics model, Table 11-mult-12 
56) to 4.2% (based on a fixed 5% loss per intake) of the juvenile spring-run population that reaches 13 
the Delta (Appendix 5F, Biological Stressors). 14 

Through-Delta survival to Chipps Island by emigrating juvenile winter-run Chinook salmon was 15 
modeled by the DPM. Average survival under Alternative 5 would be 30% across all years, 24% in 16 
drier years, and 39% in wetter years, which is similar to modeled survival under baseline conditions 17 
(Table 11-mult-105).  18 

Table 11-mult-105. Through-Delta Survival (%) of Emigrating Juvenile Spring-Run Chinook Salmon 19 
under Baseline and Alternative 5 Scenarios, by Year Type  20 

Year Types 

Percentage Survival 

 

Difference in Percentage Survival  
(Relative Difference) 

EXISTING 
CONDITIONS NAA A5_LLT 

EXISTING CONDITIONS 
vs. A5_LLT NAA vs. A5_LLT 

Wetter Years 42.1 40.4 38.8  -3.4 (-8%) -1.7 (-4%) 
Drier Years 24.8 24.3 24.3  -0.5 (-2%) 0.0 (0%) 
All Years 31.3 30.3 29.7  -1.6 (-5%) -0.6 (-2%) 
Note: Delta Passage Model results for survival to Chipps Island. 
Wetter = Wet and above normal water years (6 years). 
Drier = Below normal, dry and critical water years (10 years). 

 21 

Adults 22 

The importance of attraction flows and olfactory cues to adult Chinook salmon migrating upstream 23 
is described in detail in Impact AQUA-42 for Alternative 1A. Olfactory cues, based on the proportion 24 
of Sacramento River flows during the spring-run adult migration, the proportion of Sacramento 25 
River flows at Collinsville would be 59% to 70% during March to May (the peak of the migration is 26 
March and April), 6% to 13% lower than NAA (Table 11-mult-58). As suggested by adult sockeye 27 
salmon, attraction due to olfactory cues could be adversely affected by dilution greater than 20%, 28 
but was not discernibly affected by dilution of 10% or less (Fretwell 1989). 29 

Bay Delta Conservation Plan 
RDEIR/SDEIS 11-264 2015 

ICF 00139.14 
 



 
 

Fish and Aquatic Resources 
 

NEPA Effects: Collectively, these results indicate that Alternative 5 operations would not adversely 1 
affect upstream or through-Delta migration conditions for spring-run Chinook salmon because the 2 
alternative does not have the potential to substantially interfere with the movement of fish.  3 

Upstream of the Delta, flows under Alternative 5 would generally be similar to or greater than flows 4 
under NAA, with exceptions during some months and water year types. However, the frequency of 5 
reduced flows would not cause population level effects. Also, there would be no effects on water 6 
temperatures in the Sacramento and Feather Rivers. 7 

On the basis of changes in flow and migration routing, through-Delta juvenile survival under 8 
Alternative 5 would be similar to or slightly lower than NAA, averaged across all years. In addition to 9 
biologically-based triggers to inform real-time operations of the NDD, several key conservation 10 
measures (CM6, CM15, and CM16) would minimize adverse effects. Near-field predation losses 11 
would be managed with CM15. Despite a minor reduction in through-Delta flows during the adult 12 
migration period, the olfactory cues would be adequate and not substantially affected by flow 13 
operations under Alternative 5. 14 

Near-field effects of Alternative 5 NDD on spring-run Chinook salmon related to impingement and 15 
predation associated with three new intake structures could result in negative effects on juvenile 16 
migrating spring-run Chinook salmon, although there is high uncertainty regarding the overall 17 
effects. It is expected that the level of near-field impacts would be directly correlated to the number 18 
of new intake structures in the river and thus the level of impacts associated with 1 new intake 19 
would be considerably lower than those expected from having 5 new intakes in the river. Estimates 20 
within the effects analysis range from very low levels of effects (<1% mortality) to larger effects (~ 21 
4% mortality above current baseline levels). CM15 would be implemented with the intent of 22 
providing localized and temporary reductions in predation pressure at the NDD. Additionally, 23 
several pre-construction studies to better understand how to minimize losses associated with the 1 24 
new intake structure will be implemented as part of the final NDD screen design effort. Alternative 5 25 
also includes an Adaptive Management Program and Real-Time Operational Decision-Making 26 
Process to evaluate and make limited adjustments intended to provide adequate migration 27 
conditions for spring-run Chinook salmon. This includes biologically-based triggers to adjust the 28 
amount of pumping at the NDD in response to likely fish presence. 29 

Two recent studies (Newman 2003 and Perry 2010) indicate that far-field effects associated with 30 
the new intakes could cause a reduction in smolt survival in the Sacramento River downstream of 31 
the NDD intakes due to reduced flows in this area. The analyses of other elements of Alternative 5 32 
predict improvements in smolt condition and survival associated with increased access to the Yolo 33 
Bypass (CM2), enhanced channel margin habitat along 15 miles of juvenile salmonid migration 34 
routes (under CM6), reduced interior Delta entry (from the action of nonphysical barriers under 35 
CM16), and reduced south Delta entrainment (under CM1). The overall magnitude of each of these 36 
factors and how they might interact and/or offset each other in affecting salmonid survival through 37 
the Plan Area remains an area of active investigation.  38 

The DPM is a flow-based model that incorporates flow-survival and junction routing relationships 39 
with flow modeling of operations to estimate relative differences between scenarios in smolt 40 
migration survival throughout the entire Plan Area. The DPM predicted that smolt migration 41 
survival under Alternative 5 would be similar to or slightly lower than survival those estimated for 42 
NAA. Several ongoing and planned studies related to salmonid survival at and downstream of the 43 
NDD are expected to be completed in the foreseeable future. These efforts are expected to improve 44 
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understanding of the relationships and interactions among the various factors affecting salmonid 1 
survival, and reduce the uncertainty around the potential effects of Project implementation on 2 
migration conditions for Chinook salmon.  3 

Alternative 7 4 

The effects of Alternative 7on spring-run Chinook salmon migration conditions relative to the NAA 5 
are not adverse. 6 

Upstream of the Delta 7 

Sacramento River 8 

Flows in the Sacramento River upstream of Red Bluff were evaluated during the December through 9 
May juvenile Chinook salmon spring-run migration period (Appendix 11C, CALSIM II Model Results 10 
utilized in the Fish Analysis). Flows under A7_LLT during December through May would be similar to 11 
or greater than flows under NAA, except in above normal years during December (5% lower) and 12 
dry and critical years during January (7% and 11% lower, respectively). 13 

Mean monthly water temperatures in the Sacramento River at Red Bluff were examined during the 14 
December through May juvenile Chinook salmon spring-run emigration period (Appendix 11D, 15 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 16 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 17 
NAA and Alternative 7 in any month or water year type throughout the period. 18 

Flows in the Sacramento River upstream of Red Bluff were evaluated during the April through 19 
August adult spring-run Chinook salmon upstream migration period (Appendix 11C, CALSIM II 20 
Model Results utilized in the Fish Analysis). Flows under A7_LLT would be similar to or greater than 21 
flows under NAA during all months and in all water year types. 22 

Mean monthly water temperatures in the Sacramento River at Red Bluff were examined during the 23 
April through August adult spring-run Chinook salmon upstream migration period (Appendix 11D, 24 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 25 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 26 
NAA and Alternative 7 in any month or water year type throughout the period. 27 

Clear Creek 28 

Flows in Clear Creek during the November through May juvenile Chinook salmon spring-run 29 
migration period under A7_LLT would generally be similar to or greater than flows under NAA 30 
except in below normal water years during March (6% lower) (Appendix 11C, CALSIM II Model 31 
Results utilized in the Fish Analysis). 32 

Flows in Clear Creek during the April through August adult spring-run Chinook salmon upstream 33 
migration period under A7_LLT would be similar to or greater than flows under NAA in all months 34 
and water year types (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 35 

Water temperatures were not modeled in Clear Creek. 36 
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Feather River 1 

Flows in the Feather River at the confluence with the Sacramento River were examined during the 2 
November through May juvenile Chinook salmon spring-run migration period (Appendix 11C, 3 
CALSIM II Model Results utilized in the Fish Analysis). Flows under A7_LLT would be mostly lower 4 
than under NAA during December. During January through May, flows under A7_LLT would 5 
generally be similar to or greater than flows under NAA except in critical years during January (10% 6 
lower) and in below normal and dry years during May (7% and 16% lower, respectively). 7 

Mean monthly water temperatures in the Feather River at the confluence with the Sacramento River 8 
were examined during the November through May juvenile spring-run Chinook salmon migration 9 
period (Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model 10 
Results utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 11 
temperature between NAA and Alternative 7 in any month or water year type throughout the 12 
period. 13 

Flows in the Feather River at the confluence with the Sacramento River were examined during the 14 
April through August adult spring-run Chinook salmon upstream migration period (Appendix 11C, 15 
CALSIM II Model Results utilized in the Fish Analysis). Flows under A7_LLT during April through June 16 
would generally be similar to or greater than flows under NAA. Flows under A7_LLT during July and 17 
August would generally be lower than flows under NAA by up to 38% (monthly mean of 12% to 18 
16% combining all water year types).  These flow reductions are of too low of magnitude to affect 19 
adult spring-run Chinook salmon spawning in a biologically meaningful way.   20 

Mean monthly water temperatures in the Feather River at the confluence with the Sacramento River 21 
were examined during the April through August adult spring-run Chinook salmon upstream 22 
migration period (Appendix 11D, Sacramento River Water Quality Model and Reclamation 23 
Temperature Model Results utilized in the Fish Analysis). There would be no differences (<5%) in 24 
mean monthly water temperature between NAA and Alternative 7 in any month or water year type 25 
throughout the period. 26 

Through-Delta 27 

The effects on through-Delta migration were evaluated using the approach described in Alternative 28 
1A, Impact AQUA-42.  29 

Juveniles 30 

Juvenile salmonids migrating down the Sacramento River would generally experience lower flows 31 
below the north Delta intakes compared to NAA. Predation at the north Delta would be increased at 32 
the three new intake structures, as described for Alternative 4 (Impact AQUA-60). The north Delta 33 
export facilities would replace aquatic habitat and likely attract piscivorous fish around the intake 34 
structures. The predation effects would be the same as those described for Alternative 4, which also 35 
has three proposed intakes. Potential predation losses at the north Delta intakes were estimated to 36 
range from 0.2% (bioenergetics, Table 11-mult-53) to 12.3% (fixed rate of 5% per intake), of 37 
juvenile spring-run Chinook that reach the north Delta. This assumption is uncertain and represents 38 
an upper bound estimate. For further discussion of this topic see Impact AQUA-42 for Alternative 39 
1A. 40 

Through-Delta survival of migrating juvenile spring-run Chinook salmon, as estimated by DPM, 41 
averaged 29% across all years, 38% in wetter years, and 24% in drier years under Alternative 7 42 
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(Table 11-mult-106). This is similar (<5% difference) to results under NAA (about 1% lower 1 
survival compared to NAA, a 5% relative decrease). 2 

Table 11-mult-106. Through-Delta Survival (%) of Emigrating Juvenile Spring-Run Chinook Salmon 3 
under Alternative 7 4 

Month 

Percentage Survival 

 

Difference in Percentage Survival  
(Relative Difference) 

EXISTING 
CONDITIONS NAA A7_LLT 

EXISTING CONDITIONS  
vs. A7_LLT NAA vs. A7_LLT 

Wetter Years 42.1 40.4 38.1  -4.1 (-10%) -2.3 (-6%) 
Drier Years 24.8 24.3 23.5  -1.3 (-5%) -0.8 (-3%) 
All Years 31.3 30.3 29.0  -2.3 (-7%) -1.4 (-5%) 
Note: Delta Passage Model results for survival to Chipps Island. 
Wetter = Wet and Above Normal WYs (6 years). 
Drier = Below Normal, Dry and Critical WYs (10 years). 

 5 

Adults 6 

During the overall spring-run upstream migration from March-June, the proportion of Sacramento 7 
River water in the Delta would decrease 11–16% in March-May relative to NAA, but would be 8 
similar to NAA in June (Table 11-mult-60).  9 

The reductions in percentage are small in comparison with the magnitude of change in dilution 10 
reported to cause a significant change in migration by Fretwell (1989) and, therefore, are not 11 
expected to affect winter-run migration. Furthermore, olfactory cues for spring-run adults would 12 
still be strong as the proportion of Sacramento River under Alternative 7 would still represent 53–13 
65% of Delta outflows. This topic is discussed in further detail in Impact AQUA-42 for Alternative 14 
1A.  15 

NEPA Effects: Collectively, these results indicate that Alternative 7 operations would not adversely 16 
affect upstream or through-Delta migration conditions for spring-run Chinook salmon because the 17 
alternative does not have the potential to substantially interfere with the movement of fish.  18 

Upstream of the Delta, migration conditions under Alternative 7 would generally be similar to or 19 
better than those under NAA. There would be no effects of Alternative 7 on flows in the Sacramento 20 
River and Clear Creek and no effect on water temperatures in the Sacramento and Feather Rivers. 21 
Flows in the Feather River would be lower during two of five months during the adult migration 22 
period, although these reductions are not expected to be large enough or frequent enough to have a 23 
biologically meaningful effect on spring-run Chinook salmon.  24 

On the basis of changes in flow and migration routing, through-Delta juvenile survival under 25 
Alternative 7 would be similar to or slightly lower than NAA, averaged across all years. In addition to 26 
biologically-based triggers to inform real-time operations of the NDD, several key conservation 27 
measures (CM6, CM15, and CM16) would minimize adverse effects. Near-field predation losses 28 
would be managed with CM15. Despite a minor reduction in through-Delta flows during the adult 29 
migration period, the olfactory cues would be adequate and not substantially affected by flow 30 
operations under Alternative 7. 31 
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Near-field effects of Alternative 7 NDD on spring-run Chinook salmon related to impingement and 1 
predation associated with three new intake structures could result in negative effects on juvenile 2 
migrating spring-run Chinook salmon, although there is high uncertainty regarding the overall 3 
effects. It is expected that the level of near-field impacts would be directly correlated to the number 4 
of new intake structures in the river and thus the level of impacts associated with 3 new intakes 5 
would be considerably lower than those expected from having 5 new intakes in the river. Estimates 6 
within the effects analysis range from very low levels of effects (<1% mortality) to more significant 7 
effects (~ 12% mortality above current baseline levels). CM15 would be implemented with the 8 
intent of providing localized and temporary reductions in predation pressure at the NDD. 9 
Additionally, several pre-construction studies to better understand how to minimize losses 10 
associated with the three new intake structures will be implemented as part of the final NDD screen 11 
design effort. Alternative 7 also includes an Adaptive Management Program and Real-Time 12 
Operational Decision-Making Process to evaluate and make limited adjustments intended to provide 13 
adequate migration conditions for spring-run Chinook salmon. This includes biologically-based 14 
triggers to adjust the amount of pumping at the NDD in response to likely fish presence. 15 

Two recent studies (Newman 2003 and Perry 2010) indicate that far-field effects associated with 16 
the new intakes could cause a reduction in smolt survival in the Sacramento River downstream of 17 
the NDD intakes due to reduced flows in this area. The analyses of other elements of Alternative 7 18 
predict improvements in smolt condition and survival associated with increased access to the Yolo 19 
Bypass (CM2), enhanced channel margin habitat along 15 miles of juvenile salmonid migration 20 
routes (under CM6), reduced interior Delta entry (from the action of nonphysical barriers under 21 
CM16), and reduced south Delta entrainment (under CM1). The overall magnitude of each of these 22 
factors and how they might interact and/or offset each other in affecting salmonid survival through 23 
the Plan Area remains an area of active investigation.   24 

The DPM is a flow-based model that incorporates flow-survival and junction routing relationships 25 
with flow modeling of operations to estimate relative differences between scenarios in smolt 26 
migration survival throughout the entire Plan Area. The DPM predicted that smolt migration 27 
survival under Alternative 7 would be similar to or slightly lower than survival those estimated for 28 
NAA. Several ongoing and planned studies related to salmonid survival at and downstream of the 29 
NDD are expected to be completed in the foreseeable future. These efforts are expected to improve 30 
understanding of the relationships and interactions among the various factors affecting salmonid 31 
survival, and reduce the uncertainty around the potential effects of Project implementation on 32 
migration conditions for Chinook salmon.  33 

Impact AQUA-78: Effects of Water Operations on Migration Conditions for Chinook Salmon 34 
(Fall-/Late Fall–Run ESU) 35 

Alternative 7 (not adverse) 36 

The effects of Alternative 7 on fall- and late fall-run Chinook salmon migration conditions relative to 37 
the NAA are not adverse. 38 
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Upstream of the Delta 1 

Sacramento River 2 

Fall-Run 3 

Flows in the Sacramento River upstream of Red Bluff were examined for juvenile fall-run migrants 4 
during February through May. Flows under A7_LLT would be similar to or greater than flows under 5 
NAA throughout the juvenile fall-run migration period in all water year types (Appendix 11C, 6 
CALSIM II Model Results utilized in the Fish Analysis). 7 

Mean monthly water temperatures in the Sacramento River at Red Bluff were examined during the 8 
February through May juvenile fall-run Chinook salmon migration period (Appendix 11D, 9 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 10 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 11 
NAA and Alternative 7 in any month or water year type throughout the period. 12 

Flows in the Sacramento River upstream of Red Bluff were examined during the adult fall-run 13 
Chinook salmon upstream migration period (August through December) (Appendix 11C, CALSIM II 14 
Model Results utilized in the Fish Analysis). Mean flows under A7_LLT would generally be similar to 15 
or slightly greater than those under NAA during August through October and December, except for 16 
lower flows in above normal or below normal years during September, October and December. 17 
Flows under A7_LLT would generally be lower during November (up to 14% lower).   18 

Water temperatures in the Sacramento River at Red Bluff were examined during the August through 19 
December adult fall-run Chinook salmon upstream migration period (Appendix 11D, Sacramento 20 
River Water Quality Model and Reclamation Temperature Model Results utilized in the Fish Analysis). 21 
There would be no differences (<5%) in mean water temperature between NAA and Alternative 7 in 22 
any month or water year type throughout the period. 23 

Late Fall-Run 24 

Flows in the Sacramento River upstream of Red Bluff for juvenile late fall–run migrants (January 25 
through March) under A7_LLT would generally be similar to or greater than flows under NAA except 26 
in dry and critical water years during January (7% and 11% lower, respectively) (Appendix 11C, 27 
CALSIM II Model Results utilized in the Fish Analysis). 28 

Mean monthly water temperatures in the Sacramento River at Red Bluff were examined during the 29 
January through March juvenile late fall-run Chinook salmon emigration period (Appendix 11D, 30 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 31 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 32 
NAA and Alternative 7 in any month or water year type throughout the period. 33 

Flows in the Sacramento River upstream of Red Bluff during the adult late fall–run Chinook salmon 34 
upstream migration period (December through February) under A7_LLT would generally be similar 35 
to or greater than flows under NAA except in above normal water years during December (5% 36 
lower) and in dry and critical water years during January (7% and 11% lower, respectively) 37 
(Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 38 

Mean monthly water temperatures in the Sacramento River at Red Bluff were examined during the 39 
December through February adult late fall-run Chinook salmon migration period (Appendix 11D, 40 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 41 
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Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 1 
NAA and Alternative 7 in any month or water year type throughout the period. 2 

Clear Creek 3 

Water temperature modeling was not conducted in Clear Creek. 4 

Fall-Run 5 

Flows in the Clear Creek below Whiskeytown Reservoir were examined for juvenile fall-run 6 
migrants during February through May. Flows under A7_LLT would generally be similar to or 7 
greater than those under NAA, except in below normal years during March (6% lower) (Appendix 8 
11C, CALSIM II Model Results utilized in the Fish Analysis). 9 

Mean flows in Clear Creek below Whiskeytown Reservoir during the adult fall-run Chinook salmon 10 
upstream migration period (August through December) under A7_LLT would be similar to or 11 
greater than those under NAA, except for 13% lower flow in critical water years during September 12 
(Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 13 

Feather River 14 

Fall-Run 15 

Flows in the Feather River at the confluence with the Sacramento River were reviewed during the 16 
February through May fall-run juvenile migration period Appendix 11C, CALSIM II Model Results 17 
utilized in the Fish Analysis).Flows under A7_LLT would generally be similar to or greater than flows 18 
under NAA except in below normal and dry water years during May (7% and 16% lower, 19 
respectively). 20 

Mean monthly water temperatures in the Feather River at the confluence with the Sacramento River 21 
were examined during the February through May juvenile fall-run Chinook salmon migration period 22 
(Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results 23 
utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 24 
temperature between NAA and Alternative 7 in any month or water year type throughout the 25 
period. 26 

Mean flows in the Feather River at the confluence with the Sacramento River during the August 27 
through December fall-run Chinook salmon adult migration period under A7_LLT would generally 28 
be lower by up to 33% than flows under NAA during August, September, and December, except for 29 
74% and 15% greater flows in August and September, respectively, of critical water years 30 
(Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). Average flow changes across 31 
water year types from NAA to A7_LLT during August, September, and December would be -12%, -32 
14%, and 4%, respectively. Mean flows would be up to 29% greater than flows under NAA during 33 
October and would be similar during November.  These changes would not be frequent enough to 34 
cause a substantial effect to fall-run Chinook salmon adult migration. 35 

Water temperatures in the Feather River at the confluence with the Sacramento River were 36 
examined during the August through December fall-run Chinook salmon adult upstream migration 37 
period (Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model 38 
Results utilized in the Fish Analysis). There would be no differences (<5%) in mean water 39 
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temperature between NAA and Alternative 7 in any month or water year type throughout the 1 
period. 2 

American River 3 

Fall-Run 4 

Flows in the American River at the confluence with the Sacramento River were examined during the 5 
February through May juvenile Chinook salmon fall-run migration period (Appendix 11C, CALSIM II 6 
Model Results utilized in the Fish Analysis). Flows under A7_LLT would be generally similar to or 7 
greater than flows under NAA, except for dry years during March and April (6% and 15% lower, 8 
respectively) and critical years during February, March, and April (7% to 17% lower). 9 

Mean monthly water temperatures in the American River at the confluence with the Sacramento 10 
River were examined during the February through May juvenile fall-run Chinook salmon migration 11 
period (Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model 12 
Results utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 13 
temperature between NAA and Alternative 7 in any month or water year type throughout the 14 
period. 15 

Flows in the American River at the confluence with the Sacramento River were examined during the 16 
August through December adult fall-run Chinook salmon upstream migration period (Appendix 11C, 17 
CALSIM II Model Results utilized in the Fish Analysis). Mean flows during September under A7_LLT 18 
would be lower by up to 15% than those under NAA, except for 15% and 27% greater flows in dry 19 
and critical years, respectively. Flows during the other four months of the migration period would 20 
generally be similar to or greater than flows under NAA, except for 50% lower flow during August of 21 
critical years and lower flows during October of above and below normal water years (13% and 22 
12% lower, respectively). 23 

Water temperatures in the American River at the confluence with the Sacramento River were 24 
examined during the August through December adult fall-run Chinook salmon upstream migration 25 
period (Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model 26 
Results utilized in the Fish Analysis). There would be no differences (<5%) in mean water 27 
temperature between NAA and Alternative 7 in any month or water year type throughout the 28 
period. 29 

Stanislaus River 30 

Fall-Run 31 

Flows in the Sacramento River at the confluence with the San Joaquin River were examined during 32 
the February through May juvenile Chinook salmon fall-run migration period (Appendix 11C, 33 
CALSIM II Model Results utilized in the Fish Analysis). Flows under A7_LLT would be similar to flows 34 
under NAA throughout the period. This indicates that climate change would affect juvenile migration 35 
flows in the Stanislaus River, but Alternative 7 would not. 36 

Mean monthly water temperatures in the Stanislaus River at the confluence with the San Joaquin 37 
River were examined during the September and October adult fall-run Chinook salmon upstream 38 
migration period (Appendix 11D, Sacramento River Water Quality Model and Reclamation 39 
Temperature Model Results utilized in the Fish Analysis). There would be no differences (<5%) in 40 
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mean monthly water temperature between NAA and Alternative 7 in any month or water year type 1 
throughout the period. 2 

Flows in the Stanislaus River at the confluence with the San Joaquin River were examined during the 3 
August through December adult fall-run Chinook salmon upstream migration period (Appendix 11C, 4 
CALSIM II Model Results utilized in the Fish Analysis). Mean flows under A7_LLT would be similar to 5 
flows under NAA throughout the period. 6 

Water temperatures in the Stanislaus River at the confluence with the San Joaquin River were 7 
examined during the August through December adult fall-run Chinook salmon upstream migration 8 
period (Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model 9 
Results utilized in the Fish Analysis). There would be no differences (<5%) in mean water 10 
temperature between NAA and Alternative 7 in any month or water year type throughout the 11 
period. 12 

San Joaquin River 13 

Fall-Run 14 

Flows in the San Joaquin River at Vernalis were examined during the February through May juvenile 15 
Chinook salmon fall-run migration period (Appendix 11C, CALSIM II Model Results utilized in the Fish 16 
Analysis). Flows under Alternative 7 would be similar to those under NAA in all months and water 17 
year types throughout the period. 18 

Flows in the San Joaquin River at Vernalis were examined during the August through December 19 
adult fall-run Chinook salmon upstream migration period (Appendix 11C, CALSIM II Model Results 20 
utilized in the Fish Analysis). Mean flows under Alternative 7 would be similar to those under NAA in 21 
all months and water year types throughout the period. 22 

Water temperature modeling was not conducted in the San Joaquin River. 23 

Mokelumne River 24 

Fall-Run 25 

Flows in the Mokelumne River at the Delta were examined during the February through May 26 
juvenile Chinook salmon fall-run migration period (Appendix 11C, CALSIM II Model Results utilized in 27 
the Fish Analysis). Flows under Alternative 7 would be similar to those under NAA in all months and 28 
water year types throughout the period. 29 

Flows in the Mokelumne River at the Delta were examined during the August through December 30 
adult fall-run Chinook salmon upstream migration period (Appendix 11C, CALSIM II Model Results 31 
utilized in the Fish Analysis). Mean flows under Alternative 7 would be similar to those under NAA in 32 
all months and water year types throughout the period. 33 

Water temperature modeling was not conducted in the Mokelumne River. 34 

Through-Delta 35 

Sacramento River 36 

The effects on through-Delta migration were evaluated using the approach described in Alternative 37 
1A, Impact AQUA-42.   38 
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Fall-Run 1 

Juveniles 2 

Juvenile salmonids migrating down the Sacramento River would generally experience lower flows 3 
below the north Delta intakes compared to baseline. The north Delta export facilities would replace 4 
aquatic habitat and likely attract piscivorous fish around the three intake structures. The predation 5 
effects would be the same as those described for Alternative 4 (Impact AQUA-78). Estimates of 6 
potential predation losses at the north Delta intakes range from about 0.25% to 13% of those 7 
migrating juveniles that reach the Delta. This topic is further discussed in Impact AQUA-42 for 8 
Alternative 1A. The overall effect of the predation and habitat loss associated with the three intake 9 
structures is not considered substantial.  10 

Through-Delta average survival by emigrating juvenile fall-run Chinook salmon under Alternative 7 11 
(A7_LLT) would be similar for the Sacramento River, slightly greater for the Mokelumne River (1.8% 12 
greater survival, or 11% more in relative percentage), compared to NAA (Table 11-mult-107). In 13 
drier years, mean survival would be slightly greater in the Mokelumne River (1.2% more, or 7% 14 
more in relative percentage).  15 

Table 11-mult-107. Through-Delta Survival (%) of Emigrating Juvenile Fall-Run Chinook Salmon under 16 
Alternative 7  17 

Month 

Percentage Survival 

 

Difference in Percentage Survival 
(Relative Difference) 

EXISTING 
CONDITIONS NAA A7_LLT 

EXISTING CONDITIONS  
vs. A7_LLT NAA vs. A7_LLT 

Sacramento River 
Wetter Years 34.5 31.1 29.2  -5.3 (-15%) -1.9 (-6%) 
Drier Years 20.6 20.8 20.5  -0.1 (1%) -0.3 (-1%) 
All Years 25.8 24.7 23.7  -2.1 (-8%) -0.9 (-4%) 
Mokelumne River 
Wetter Years 17.2 15.7 18.5  1.3 (8%) 2.8 (18%) 
Drier Years 15.6 15.9 17.1  1.5 (10%) 1.2 (7%) 
All Years 16.2 15.9 17.6  1.4 (9%) 1.8 (11%) 
Note:  Delta Passage Model results for survival to Chipps Island.  

Results for San Joaquin River runs may be anomalous when applying DPM to operations scenarios 
with low or no south Delta exports. 

Wetter = Wet and Above Normal WYs (6 years). 
Drier = Below Normal, Dry and Critical WYs (10 years). 
 18 

Adults 19 

The adult fall-run migration extends from September-December. The proportion of Sacramento 20 
River water in the Delta under Alternative 7 would be similar (<10% change) to (NAA during the 21 
adult-Fall-Run migration (Table 11-mult-60). 22 

Flows at Rio Vista would be similar (<5% difference) between Alternative 7 and Alternative 1A in 23 
December, but substantially changed from September-November depending on year type. In Wet 24 
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and above normal years Rio Vista flows would be substantially increased in September relative to 1 
Alternative 1A but would be decreased 33–46% in all years in October and November.  2 

Late Fall-Run 3 

Juveniles 4 

During the late fall–run juvenile Chinook salmon migration occurs from December-May, flows at Rio 5 
Vista under Alternative 7 would be similar (<5% difference) to those predicted for Alternative 1A 6 
(Table 11-mult-108). Based on DPM results for Alternative 1A, juvenile late fall–run survival would 7 
decrease less than 0.5%.  8 

Table 11-mult-108. Through-Delta Survival (%) of Emigrating Juvenile Late Fall–Run Chinook 9 
Salmon under Alternative 7  10 

Month 

Percentage Survival 

 

Difference in Percentage Survival 
(Relative Difference) 

EXISTING 
CONDITIONS  NAA A7_LLT 

EXISTING CONDITIONS 
vs. A7_LLT NAA vs. A7_LLT 

Wetter Years 28.8 27.3 27.2  -1.6 (-6%) -0.2 (-1%) 
Drier Years 18.8 20.2 20.4  1.6 (9%) 0.2 (1%) 
All Years 22.5 22.9 22.9  0.4 (2%) 0.0 (0%) 
Note: Delta Passage Model results for survival to Chipps Island. 
Wetter = Wet and Above Normal WYs (6 years). 
Drier = Below Normal, Dry and Critical WYs (10 years). 

 11 

Adults 12 

The adult late fall–run migration is from November through March, peaking in January through 13 
March. The proportion of Sacramento River water in the Delta would be similar to NAA from 14 
November–February, and decreased slightly in March (11%). Rio Vista flows under Alternative 7 15 
would be similar Alternative 1A from December–March, which overlaps with the peak migration 16 
months; however Rio Vista flows would decrease 33% relative to Alternative 1A in November. 17 
Based on the similarity in Sacramento River olfactory cues and Rio Vista flows during the vast 18 
majority of the adult late fall–run migration, it is assumed that adult migration success through the 19 
Delta would be similar to those described for Alternative 1A. 20 

San Joaquin River 21 

Fall-Run 22 

Juveniles  23 

As discussed for Alternative 6A (Impact AQUA-78), the DPM can produce anomalous results for 24 
certain Alternatives and operations scenarios with highly reduced south Delta exports, such as 25 
Alternative 7. A qualitative assessment is therefore more appropriate given this modeling limitation.  26 

There is a beneficial effect of Alternative 7 to all San Joaquin River basin fish due to positive Old and 27 
Middle River flows during migratory months resulting in San Joaquin water moving westward and 28 
contributing to Delta outflow. This is expected to decrease entrainment at South Delta facilities and 29 
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reduce predation hotspots to promote greater survival to Chipps Island. Furthermore under 1 
Alternative 7, entrainment and entrainment-related mortality at the South Delta Facilities would be 2 
reduced. 3 

Additionally, under Alternative 7, the reduction of entrainment at the South Delta Facilities would 4 
alleviate one of the primary concerns related to potential Old and Middle River corridor habitat 5 
restoration. Successful restoration in this area would be expected to enhance rearing habitat, food 6 
availability, and overall salmonid fitness and survival. 7 

Adults 8 

Alternative 7 would slightly increase the proportion of San Joaquin River water in the Delta in 9 
September through December by 0.8 to 7.5% compared to NAA. The proportion of San Joaquin River 10 
water would be similar or slightly more than to NAA. Therefore migration conditions under 11 
Alternative 7 would be similar to slightly improved to those described for Alternative 1A. 12 
Alternative 7 would have no effect to a slight beneficial effect on the fall-run adult migration. 13 

NEPA Effects: Collectively, these results indicate that Alternative 7 operations would not adversely 14 
affect upstream or through-Delta migration conditions for fall-/late fall-run Chinook salmon because 15 
the alternative does not have the potential to substantially interfere with the movement of fish.  16 

Upstream of the Delta, reservoir storage volume, instream flows, and water temperatures under 17 
Alternative 7 in all rivers in which these parameters were analyzed would generally be similar to 18 
those under the NAA. 19 

On the basis of changes in flow and migration routing, through-Delta juvenile survival under 20 
Alternative 7 would be similar to or slightly lower than NAA, averaged across all years. Several key 21 
conservation measures (CM6, CM15, and CM16) would minimize adverse effects. Near-field 22 
predation losses would be managed with CM15. Despite a minor reduction in through-Delta flows 23 
during the adult migration period, the olfactory cues would be adequate and not substantially 24 
affected by flow operations under Alternative 7. 25 

Near-field effects of Alternative 7 NDD on fall- and late fall-run Chinook salmon related to 26 
impingement and predation associated with three new intake structures could result in negative 27 
effects on juvenile migrating fall- and late fall-run Chinook salmon, although there is high 28 
uncertainty regarding the overall effects. It is expected that the level of near-field impacts would be 29 
directly correlated to the number of new intake structures in the river and thus the level of impacts 30 
associated with 3 new intakes would be considerably lower than those expected from having 5 new 31 
intakes in the river. Estimates within the effects analysis range from very low levels of effects (<1% 32 
mortality) to more significant effects (~ 13% mortality above current baseline levels). CM15 would 33 
be implemented with the intent of providing localized and temporary reductions in predation 34 
pressure at the NDD. Additionally, several pre-construction studies to better understand how to 35 
minimize losses associated with the three new intake structures will be implemented as part of the 36 
final NDD screen design effort. 37 

Two recent studies (Newman 2003 and Perry 2010) indicate that far-field effects associated with 38 
the new intakes could cause a reduction in smolt survival in the Sacramento River downstream of 39 
the NDD intakes due to reduced flows in this area. The analyses of other elements of Alternative 7 40 
predict improvements in smolt condition and survival associated with increased access to the Yolo 41 
Bypass (CM2), enhanced channel margin habitat along 15 miles of juvenile salmonid migration 42 
routes (under CM6), reduced interior Delta entry (from the action of nonphysical barriers under 43 
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CM16), and reduced south Delta entrainment (under CM1). The overall magnitude of each of these 1 
factors and how they might interact and/or offset each other in affecting salmonid survival through 2 
the Plan Area remains an area of active investigation.   3 

The DPM is a flow-based model that incorporates flow-survival and junction routing relationships 4 
with flow modeling of operations to estimate relative differences between scenarios in smolt 5 
migration survival throughout the entire Plan Area. The DPM predicted that smolt migration 6 
survival under Alternative 7 would be similar to or slightly lower than survival those estimated for 7 
NAA. Several ongoing and planned studies related to salmonid survival at and downstream of the 8 
NDD are expected to be completed in the foreseeable future. These efforts are expected to improve 9 
understanding of the relationships and interactions among the various factors affecting salmonid 10 
survival, and reduce the uncertainty around the potential effects of Project implementation on 11 
migration conditions for Chinook salmon.  12 

Alternative 4 (adverse/significant) 13 

IThe effects of Alternative 4 on fall- and late fall-run Chinook salmon migration conditions relative to 14 
the NAA are adverse. 15 

Upstream of the Delta 16 

H3/ESO 17 

Sacramento River 18 

Fall-Run 19 

Flows in the Sacramento River upstream of Red Bluff were examined for juvenile fall-run migrants 20 
during February through May (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 21 
Flows under H3 would generally be up to 12% greater than flows under NAA during May and 22 
similar to flows under NAA during February through April. 23 

Mean monthly water temperatures in the Sacramento River at Red Bluff were examined during the 24 
February through May juvenile fall-run Chinook salmon migration period (Appendix 11D, 25 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 26 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 27 
NAA and H3 in any month or water year type throughout the period. 28 

Flows in the Sacramento River upstream of Red Bluff were examined for the adult fall-run Chinook 29 
salmon upstream migration period (August through December) (Appendix 11C, CALSIM II Model 30 
Results utilized in the Fish Analysis). Flows under H3 would generally be similar to or greater than 31 
those under NAA except November (5% to 18% lower, depending on water year type). 32 

Mean monthly water temperatures in the Sacramento River at Red Bluff were examined during the 33 
August through December adult fall-run Chinook salmon upstream migration period (Appendix 11D, 34 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 35 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 36 
NAA and H3 in any month or water year type throughout the period. 37 
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Late Fall-Run 1 

Flows in the Sacramento River upstream of Red Bluff for juvenile late fall-run migrants (January 2 
through March) under H3 would generally be similar to flows under NAA (Appendix 11C, CALSIM II 3 
Model Results utilized in the Fish Analysis). 4 

Mean monthly water temperatures in the Sacramento River at Red Bluff were examined during the 5 
January through March juvenile late fall-run Chinook salmon emigration period (Appendix 11D, 6 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 7 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 8 
NAA and H3 in any month or water year type throughout the period. 9 

Flows in the Sacramento River upstream of Red Bluff during the adult late fall-run Chinook salmon 10 
upstream migration period (December through February) under H3 would be generally be similar 11 
to flows under NAA (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 12 

Mean monthly water temperatures in the Sacramento River at Red Bluff were examined during the 13 
December through February adult late fall-run Chinook salmon migration period (Appendix 11D, 14 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 15 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 16 
NAA and H3 in any month or water year type throughout the period. 17 

Clear Creek 18 

Water temperature modeling was not conducted in Clear Creek. 19 

Fall-Run 20 

Flows in the Clear Creek below Whiskeytown Reservoir were examined for juvenile fall-run 21 
migrants during February through May (Appendix 11C, CALSIM II Model Results utilized in the Fish 22 
Analysis). Flows under H3 would generally be similar to those under NAA with few exceptions. 23 

Flows in Clear Creek below Whiskeytown Reservoir were examined during the adult fall-run 24 
Chinook salmon upstream migration period (August through December) (Appendix 11C, CALSIM II 25 
Model Results utilized in the Fish Analysis). Flows under H3 would generally be similar to flows under 26 
NAA with few exceptions. 27 

Feather River 28 

Fall-Run 29 

Flows in the Feather River at the confluence with the Sacramento River were reviewed for the fall-30 
run juvenile migration period (February through May) (Appendix 11C, CALSIM II Model Results 31 
utilized in the Fish Analysis). Flows under H3 would generally be up to 23% greater than flows under 32 
NAA during April and May and similar to flows under NAA during February and March. 33 

Mean monthly water temperatures in the Feather River at the confluence with the Sacramento River 34 
were examined during the February through May juvenile fall-run Chinook salmon migration period 35 
(Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results 36 
utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 37 
temperature between NAA and H3 in any month or water year type throughout the period. 38 
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Flows in the Feather River at the confluence with the Sacramento River were reviewed for the 1 
August through December fall-run Chinook salmon adult migration period (Appendix 11C, CALSIM II 2 
Model Results utilized in the Fish Analysis). Flows under H3 would generally be up to 27% lower than 3 
flows under NAA in August and September but up to 22% greater than flows under NAA in October.  4 
Flows during November and December would generally be unchanged by H3. 5 

Mean monthly water temperatures in the Feather River at the confluence with the Sacramento River 6 
were examined during the August through December fall-run Chinook salmon adult upstream 7 
migration period (Appendix 11D, Sacramento River Water Quality Model and Reclamation 8 
Temperature Model Results utilized in the Fish Analysis). There would be negligible differences (<5%) 9 
in mean monthly water temperature between NAA and H3 in any month or water year type 10 
throughout the period. 11 

American River 12 

Fall-Run 13 

Flows in the American River at the confluence with the Sacramento River were examined during the 14 
February through May juvenile Chinook salmon fall-run migration period (Appendix 11C, CALSIM II 15 
Model Results utilized in the Fish Analysis). Flows under H3 would generally be up to 24% greater 16 
than flows under NAA during May, and similar to flows under NAA during February through April. 17 

Mean monthly water temperatures in the American River at the confluence with the Sacramento 18 
River were examined during the February through May juvenile fall-run Chinook salmon migration 19 
period (Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model 20 
Results utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 21 
temperature between NAA and H3 in any month or water year type throughout the period. 22 

Flows in the American River at the confluence with the Sacramento River were examined during the 23 
August through December adult fall-run Chinook salmon upstream migration period (Appendix 11C, 24 
CALSIM II Model Results utilized in the Fish Analysis). Flows H3 would generally be up to 28% lower 25 
during August, September, and November and similar to flows under NAA during October and 26 
December.  These flow reductions would cause a biologically meaningful effect to fall-run Chinook 27 
salmon migration. 28 

Mean monthly water temperatures in the American River at the confluence with the Sacramento 29 
River were examined during the August through December adult fall-run Chinook salmon upstream 30 
migration period (Appendix 11D, Sacramento River Water Quality Model and Reclamation 31 
Temperature Model Results utilized in the Fish Analysis). There would be negligible differences (<5%) 32 
in mean monthly water temperature between NAA and H3 in all months and water year types 33 
throughout the period. 34 

Stanislaus River 35 

Fall-Run 36 

Flows in the Stanislaus River at the confluence with the San Joaquin River were examined during the 37 
February through May juvenile fall-run Chinook salmon migration period (Appendix 11C, CALSIM II 38 
Model Results utilized in the Fish Analysis). Flows under H3 would be similar to those under NAA in 39 
all months and water year types throughout the period. 40 
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Mean monthly water temperatures in the American River at the confluence with the Sacramento 1 
River were examined during the September and October adult fall-run Chinook salmon upstream 2 
migration period (Appendix 11D, Sacramento River Water Quality Model and Reclamation 3 
Temperature Model Results utilized in the Fish Analysis). There would be no differences (<5%) in 4 
mean monthly water temperature between NAA and H3 in any month or water year type 5 
throughout the period. 6 

Flows in the Stanislaus River at the confluence with the San Joaquin River were examined during the 7 
August through December adult fall-run Chinook salmon upstream migration period (Appendix 11C, 8 
CALSIM II Model Results utilized in the Fish Analysis). Flows under H3 would be similar to those 9 
under NAA in all months and water year types throughout the period. 10 

Mean monthly water temperatures in the Stanislaus River at the confluence with the San Joaquin 11 
River were examined during the August through December adult fall-run Chinook salmon upstream 12 
migration period (Appendix 11D, Sacramento River Water Quality Model and Reclamation 13 
Temperature Model Results utilized in the Fish Analysis). There would be no differences (<5%) in 14 
mean monthly water temperature between NAA and H3 in any month or water year type 15 
throughout the period. 16 

San Joaquin River 17 

Fall-Run 18 

Flows in the San Joaquin River at Vernalis were examined during the February through May juvenile 19 
Chinook salmon fall-run migration period (Appendix 11C, CALSIM II Model Results utilized in the Fish 20 
Analysis). Flows under H3 would be similar to those under NAA in all months and water year types 21 
throughout the period. 22 

Flows in the San Joaquin River at Vernalis were examined during the August through December 23 
adult fall-run Chinook salmon upstream migration period (Appendix 11C, CALSIM II Model Results 24 
utilized in the Fish Analysis). Flows under H3 would be similar to those under NAA in all months and 25 
water year types throughout the period. 26 

Water temperature modeling was not conducted in the San Joaquin River. 27 

Mokelumne River 28 

Fall-Run 29 

Flows in the Mokelumne River at the Delta were examined during the February through May 30 
juvenile Chinook salmon fall-run migration period (Appendix 11C, CALSIM II Model Results utilized in 31 
the Fish Analysis). Flows under H3 would be similar to those under NAA in all months and water 32 
year types throughout the period. 33 

Flows in the Mokelumne River at the Delta were examined during the August through December 34 
adult fall-run Chinook salmon upstream migration period (Appendix 11C, CALSIM II Model Results 35 
utilized in the Fish Analysis). Flows under H3 would be similar to those under NAA in all months and 36 
water year types throughout the period. 37 

Water temperature modeling was not conducted in the Mokelumne River. 38 
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H1/LOS 1 

Sacramento River 2 

Fall-Run 3 

Flows in the Sacramento River upstream of Red Bluff were examined for the juvenile fall-run 4 
Chinook salmon downstream migration period (February through May) (Appendix 11C, CALSIM II 5 
Model Results utilized in the Fish Analysis). Flows under H1 would generally be similar to flows under 6 
NAA throughout the period.  7 

Mean monthly water temperatures in the Sacramento River at Red Bluff were examined during the 8 
February through May juvenile fall-run Chinook salmon migration period (Appendix 11D, 9 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 10 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 11 
NAA and H1 in any month or water year type throughout the period. 12 

Flows in the Sacramento River upstream of Red Bluff were examined for the adult fall-run Chinook 13 
salmon upstream migration period (August through December) (Appendix 11C, CALSIM II Model 14 
Results utilized in the Fish Analysis). Mean monthly flows under H1 would be 43 and 36% lower in 15 
wet and above normal water years, respectively, during September relative to those under NAA, and 16 
up to 29% lower during November, depending on water year type.  There would be no difference in 17 
flows between NAA and H1 during August, October, and December. 18 

Mean monthly water temperatures in the Sacramento River at Red Bluff were examined during the 19 
August through December adult fall-run Chinook salmon upstream migration period (Appendix 11D, 20 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 21 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 22 
NAA and H1 in any month or water year type throughout the period. 23 

Late Fall-Run 24 

Flows in the Sacramento River upstream of Red Bluff were examined for the juvenile fall-run 25 
Chinook salmon downstream migration period (January through March) (Appendix 11C, CALSIM II 26 
Model Results utilized in the Fish Analysis). Flows under H1 would generally be similar to or up to 27 
13% higher than flows under NAA throughout the period.  28 

Mean monthly water temperatures in the Sacramento River at Red Bluff were examined during the 29 
January through March juvenile late fall-run Chinook salmon emigration period (Appendix 11D, 30 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 31 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 32 
NAA and H1 in any month or water year type throughout the period. 33 

Flows in the Sacramento River upstream of Red Bluff were examined for the adult fall-run Chinook 34 
salmon upstream migration period (December through February) (Appendix 11C, CALSIM II Model 35 
Results utilized in the Fish Analysis). Flows under H1 would generally be up to 13% greater than 36 
flows under NAA throughout the period.  37 

Mean monthly water temperatures in the Sacramento River at Red Bluff were examined during the 38 
December through February adult late fall-run Chinook salmon upstream migration period 39 
(Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results 40 
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utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 1 
temperature between NAA and H1 in any month or water year type throughout the period. 2 

Clear Creek 3 

Water temperature modeling was not conducted in Clear Creek. 4 

Fall-Run 5 

Flows in the Clear Creek below Whiskeytown Reservoir during February through May under H1 6 
would generally be similar to flows under NAA (Appendix 11C, CALSIM II Model Results utilized in 7 
the Fish Analysis). Flows in the Clear Creek below Whiskeytown Reservoir during August through 8 
December under H1 would generally be similar to flows under NAA. 9 

Feather River 10 

Fall-Run 11 

Flows in the Feather River at the confluence with the Sacramento River during the February through 12 
May juvenile fall-run Chinook salmon emigration period under H1 would be similar to or up to 17% 13 
greater than flows under NAA (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis).  14 

Mean monthly water temperatures in the Sacramento River at Red Bluff were examined during the 15 
February through May March juvenile fall-run Chinook salmon emigration period (Appendix 11D, 16 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 17 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 18 
NAA and H1 in any month or water year type throughout the period. 19 

lows in the Feather River at the confluence with the Sacramento River were examined during the  20 
August through December  fall-run adult migration period.  Flows under H1 would be up 69% lower 21 
during August and September relative to NAA.  Flows would be up to 31% higher than flows under 22 
NAA during October and December, but similar between NAA and H1 during November. The large 23 
flow reductions are expected to have biologically meaningful effects on fall-run Chinook salmon.  24 

Mean monthly water temperatures in the Feather River at the confluence with the Sacramento River 25 
were examined during the August through December fall-run Chinook salmon adult upstream 26 
migration period (Appendix 11D, Sacramento River Water Quality Model and Reclamation 27 
Temperature Model Results utilized in the Fish Analysis). There would be negligible differences (<5%) 28 
in mean monthly water temperature between NAA and H1 in all months throughout the period, 29 
except for a 7% and 5% increase under H1 in wet and above normal water years during September. 30 

American River 31 

Fall-Run 32 

Flows in the American River at the confluence with the Sacramento River during February through 33 
May under H1 would generally be similar to or flows under NAA (Appendix 11C, CALSIM II Model 34 
Results utilized in the Fish Analysis).  35 

Mean monthly water temperatures in the American River at the confluence with the Sacramento 36 
River were examined during the February through May juvenile fall-run Chinook salmon migration 37 
period (Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model 38 

Bay Delta Conservation Plan 
RDEIR/SDEIS 11-282 2015 

ICF 00139.14 
 



 
 

Fish and Aquatic Resources 
 

Results utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 1 
temperature between NAA and H1 in any month or water year type throughout the period. 2 

Flows were evaluated in the American River at the confluence with the Sacramento River during the 3 
August through December adult fall-run Chinook salmon migration period (Appendix 11C, CALSIM II 4 
Model Results utilized in the Fish Analysis).  Flows under H1 would be up to 50% lower than flows 5 
under NAA during August, September, and November, similar to those under NAA during October, 6 
and up to 12% greater during December.  These frequent flow reductions would cause effects to fall-7 
run migration. 8 

Mean monthly water temperatures in the American River at the confluence with the Sacramento 9 
River were examined during the August through December adult fall-run Chinook salmon upstream 10 
migration period (Appendix 11D, Sacramento River Water Quality Model and Reclamation 11 
Temperature Model Results utilized in the Fish Analysis). There would be negligible differences (<5%) 12 
in mean monthly water temperature between NAA and H1 in any month or water year type 13 
throughout the period. 14 

Stanislaus River 15 

Fall-Run 16 

Flows in the Stanislaus River at the confluence with the San Joaquin River were examined during the 17 
February through May juvenile fall-run Chinook salmon migration period (Appendix 11C, CALSIM II 18 
Model Results utilized in the Fish Analysis). Flows under H1 would be similar to those under NAA in 19 
all months and water year types throughout the period. 20 

Mean monthly water temperatures in the American River at the confluence with the Sacramento 21 
River were examined during the September and October adult fall-run Chinook salmon upstream 22 
migration period (Appendix 11D, Sacramento River Water Quality Model and Reclamation 23 
Temperature Model Results utilized in the Fish Analysis). There would be negligible differences (<5%) 24 
in mean monthly water temperature between NAA and H1 in any month or water year type 25 
throughout the period. 26 

Flows in the Stanislaus River at the confluence with the San Joaquin River were examined during the 27 
August through December adult fall-run Chinook salmon upstream migration period (Appendix 11C, 28 
CALSIM II Model Results utilized in the Fish Analysis). Flows under H1 would be similar to those 29 
under NAA in all months and water year types throughout the period. 30 

Mean monthly water temperatures in the Stanislaus River at the confluence with the San Joaquin 31 
River were examined during the August through December adult fall-run Chinook salmon upstream 32 
migration period (Appendix 11D, Sacramento River Water Quality Model and Reclamation 33 
Temperature Model Results utilized in the Fish Analysis). There would be negligible differences (<5%) 34 
in mean monthly water temperature between NAA and H1 in any month or water year type 35 
throughout the period. 36 

San Joaquin River 37 

Fall-Run 38 

Flows in the San Joaquin River at Vernalis were examined during the February through May juvenile 39 
Chinook salmon fall-run migration period (Appendix 11C, CALSIM II Model Results utilized in the Fish 40 
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Analysis). Flows under H1 would be similar to those under NAA in all months and water year types 1 
throughout the period. 2 

Flows in the San Joaquin River at Vernalis were examined during the August through December 3 
adult fall-run Chinook salmon upstream migration period (Appendix 11C, CALSIM II Model Results 4 
utilized in the Fish Analysis). Flows under H1 would be similar to those under NAA in all months and 5 
water year types throughout the period. 6 

Water temperature modeling was not conducted in the San Joaquin River. 7 

Mokelumne River 8 

Fall-Run 9 

Flows in the Mokelumne River at the Delta were examined during the February through May 10 
juvenile Chinook salmon fall-run migration period (Appendix 11C, CALSIM II Model Results utilized in 11 
the Fish Analysis). Flows under H1 would be similar to those under NAA in all months and water 12 
year types throughout the period. 13 

Flows in the Mokelumne River at the Delta were examined during the August through December 14 
adult fall-run Chinook salmon upstream migration period (Appendix 11C, CALSIM II Model Results 15 
utilized in the Fish Analysis). Flows under H1 would be similar to those under NAA in all months and 16 
water year types throughout the period. 17 

Water temperature modeling was not conducted in the Mokelumne River. 18 

H4/HOS 19 

Sacramento River 20 

Fall-Run 21 

Flows in the Sacramento River upstream of Red Bluff were examined for the juvenile fall-run 22 
Chinook salmon downstream migration period (February through May) (Appendix 11C, CALSIM II 23 
Model Results utilized in the Fish Analysis). Flows under H4 would generally be similar to flows under 24 
NAA throughout the period (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis).  25 

Mean monthly water temperatures in the Sacramento River at Red Bluff were examined during the 26 
February through May juvenile fall-run Chinook salmon migration period (Appendix 11D, 27 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 28 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 29 
NAA and H4 in any month or water year type throughout the period. 30 

Flows in the Sacramento River upstream of Red Bluff were examined for the adult fall-run Chinook 31 
salmon upstream migration period (August through December) (Appendix 11C, CALSIM II Model 32 
Results utilized in the Fish Analysis). Mean monthly flows under H4 would be up to 18% higher 33 
during September relative to those under NAA, up to 18% lower during November, and similar 34 
during August, October, and December. 35 

Mean monthly water temperatures in the Sacramento River at Red Bluff were examined during the 36 
August through December adult fall-run Chinook salmon upstream migration period (Appendix 11D, 37 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 38 
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Fish Analysis). There would be negligible differences (<5%) in mean monthly water temperature 1 
between NAA and H4 in any month or water year type throughout the period. 2 

Late Fall-Run 3 

Flows in the Sacramento River upstream of Red Bluff were examined for the juvenile fall-run 4 
Chinook salmon downstream migration period (January through March) (Appendix 11C, CALSIM II 5 
Model Results utilized in the Fish Analysis). Flows under H4 would generally be similar to flows under 6 
NAA throughout the period.  7 

Mean monthly water temperatures in the Sacramento River at Red Bluff were examined during the 8 
January through March juvenile late fall-run Chinook salmon emigration period (Appendix 11D, 9 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 10 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 11 
NAA and H4 in any month or water year type throughout the period. 12 

Flows in the Sacramento River upstream of Red Bluff were examined for the adult fall-run Chinook 13 
salmon upstream migration period (December through February) (Appendix 11C, CALSIM II Model 14 
Results utilized in the Fish Analysis). Flows under H4 would generally be similar to flows under NAA 15 
throughout the period.  16 

Mean monthly water temperatures in the Sacramento River at Red Bluff were examined during the 17 
December through February adult late fall-run Chinook salmon upstream migration period 18 
(Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results 19 
utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 20 
temperature between NAA and H4 in any month or water year type throughout the period. 21 

Clear Creek 22 

Water temperature modeling was not conducted in Clear Creek. 23 

Fall-Run 24 

Flows in the Clear Creek below Whiskeytown Reservoir during the February through May fall-run 25 
Chinook salmon juvenile migration period under H4 would generally be similar to flows under NAA 26 
(Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). Flows in the Clear Creek below 27 
Whiskeytown Reservoir during the August through December fall-run Chinook salmon adult 28 
migration period under H4 would generally be similar to flows under NAA. 29 

Feather River 30 

Fall-Run 31 

FFlows were evaluated in the Feather River at the confluence with the Sacramento River during the 32 
February through May juvenile late fall-run Chinook salmon emigration period (Appendix 11C, 33 
CALSIM II Model Results utilized in the Fish Analysis). Flows under H4 would generally be similar to 34 
flows under NAA throughout the period. 35 

Mean monthly water temperatures in the Sacramento River at Red Bluff were examined during the 36 
January through March juvenile late fall-run Chinook salmon emigration period (Appendix 11D, 37 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 38 
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Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 1 
NAA and H4 in any month or water year type throughout the period. 2 

Flows in the Feather River at the confluence with the Sacramento River were examined during 3 
August through December period. Flows during August and September under H4 would be up to 4 
43% lower than flows under NAA depending on month and water year type. Flows in the remaining 5 
months would be variable among water year types and months but generally small.  The large 6 
reductions during August and September are expected to have biologically meaningful effects on 7 
fall-run Chinook salmon.  8 

Mean monthly water temperatures in the Feather River at the confluence with the Sacramento River 9 
were examined during the August through December fall-run Chinook salmon adult upstream 10 
migration period (Appendix 11D, Sacramento River Water Quality Model and Reclamation 11 
Temperature Model Results utilized in the Fish Analysis). There would be negligible differences (<5%) 12 
in mean monthly water temperature between NAA and H4 in any month throughout the period.  13 

American River 14 

Fall-Run 15 

Flows were evaluated in the American River at the confluence with the Sacramento River during the 16 
February through May fall-run Chinook salmon juvenile migration period (Appendix 11C, CALSIM II 17 
Model Results utilized in the Fish Analysis). Flows under H4 would be similar to flows under NAA 18 
throughout the period. 19 

Mean monthly water temperatures in the American River at the confluence with the Sacramento 20 
River were examined during the February through May juvenile fall-run Chinook salmon migration 21 
period (Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model 22 
Results utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 23 
temperature between NAA and H4 in any month or water year type throughout the period. 24 

Flows were evaluated in the American River at the confluence with the Sacramento River during the 25 
August through December fall-run Chinook salmon adult migration period (Appendix 11C, CALSIM II 26 
Model Results utilized in the Fish Analysis). Flows under H4 would be similar to those under NAA, 27 
except during October and November, in which flows under H4 would be  up to 16% lower. 28 

Mean monthly water temperatures in the American River at the confluence with the Sacramento 29 
River were examined during the August through December adult fall-run Chinook salmon upstream 30 
migration period (Appendix 11D, Sacramento River Water Quality Model and Reclamation 31 
Temperature Model Results utilized in the Fish Analysis). There would be negligible differences (<5%) 32 
in mean monthly water temperature between NAA and H4 in all months and water year types 33 
throughout the period. 34 

Stanislaus River 35 

Fall-Run 36 

Flows in the Stanislaus River at the confluence with the San Joaquin River were examined during the 37 
February through May juvenile fall-run Chinook salmon migration period (Appendix 11C, CALSIM II 38 
Model Results utilized in the Fish Analysis). Flows under H4 would be similar to those under NAA in 39 
all months and water year types throughout the period. 40 
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Mean monthly water temperatures in the American River at the confluence with the Sacramento 1 
River were examined during the September and October adult fall-run Chinook salmon upstream 2 
migration period (Appendix 11D, Sacramento River Water Quality Model and Reclamation 3 
Temperature Model Results utilized in the Fish Analysis). There would be no differences (<5%) in 4 
mean monthly water temperature between NAA and H4 in any month or water year type 5 
throughout the period. 6 

Flows in the Stanislaus River at the confluence with the San Joaquin River were examined during the 7 
August through December adult fall-run Chinook salmon upstream migration period (Appendix 11C, 8 
CALSIM II Model Results utilized in the Fish Analysis). Flows under H4 would be similar to those 9 
under NAA in all months and water year types throughout the period. 10 

Mean monthly water temperatures in the Stanislaus River at the confluence with the San Joaquin 11 
River were examined during the August through December adult fall-run Chinook salmon upstream 12 
migration period (Appendix 11D, Sacramento River Water Quality Model and Reclamation 13 
Temperature Model Results utilized in the Fish Analysis). There would be no differences (<5%) in 14 
mean monthly water temperature between NAA and H4 in any month or water year type 15 
throughout the period. 16 

San Joaquin River 17 

Fall-Run 18 

Flows in the San Joaquin River at Vernalis were examined during the February through May juvenile 19 
Chinook salmon fall-run migration period (Appendix 11C, CALSIM II Model Results utilized in the Fish 20 
Analysis). Flows under H4 would be similar to those under NAA in all months and water year types 21 
throughout the period. 22 

Flows in the San Joaquin River at Vernalis were examined during the August through December 23 
adult fall-run Chinook salmon upstream migration period (Appendix 11C, CALSIM II Model Results 24 
utilized in the Fish Analysis). Flows under H4 would be similar to those under NAA in all months and 25 
water year types throughout the period. 26 

Water temperature modeling was not conducted in the San Joaquin River.  27 

Mokelumne River 28 

Fall-Run 29 

Flows in the Mokelumne River at the Delta were examined during the February through May 30 
juvenile Chinook salmon fall-run migration period (Appendix 11C, CALSIM II Model Results utilized in 31 
the Fish Analysis). Flows under H4 would be similar to those under NAA in all months and water 32 
year types throughout the period. 33 

Flows in the Mokelumne River at the Delta were examined during the August through December 34 
adult fall-run Chinook salmon upstream migration period (Appendix 11C, CALSIM II Model Results 35 
utilized in the Fish Analysis). Flows under H4 would be similar to those under NAA in all months and 36 
water year types throughout the period. 37 

Water temperature modeling was not conducted in the Mokelumne River. 38 
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Through-Delta 1 

Sacramento River 2 

Fall-Run 3 

Juveniles 4 

Alternative 4 operations would generally reduce OMR reverse flows under Scenarios H3 and H1 5 
(Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis), with a corresponding increase 6 
in net positive downstream flows, during the migration period of Chinook salmon through the 7 
interior Delta channels. Conditions under Scenario H4 would further improve overall average OMR 8 
flows compared to NAA. These improved net positive downstream flows would be substantial 9 
benefits of the proposed operations.  10 

Predation risk at the north Delta would be increased due to the installation of the proposed 11 
SWP/CVP North Delta intake facilities on the Sacramento River. Bioenergetics modeling with a 12 
median predator density predicts a predation loss under Alternative 4 of less than 0.6% of the 13 
annual juvenile production (0.25% fall run; 0.58% late fall-run) (Table 11-4-73). A conservative 14 
assumption of 5% loss per intake would yield a cumulative loss of about 13% of juvenile fall-run and 15 
late fall-run Chinook that reach the north Delta. This assumption is uncertain and represents an 16 
upper bound estimate. For a discussion of this topic see Impact AQUA-42 for Alternative 1A. 17 

Table 11-4-73. Fall-Run and Late Fall-Run Chinook Salmon Juvenile Predation Loss at the proposed 18 
North Delta Diversion intakes for Alternative 4 (Three Intakes) 19 

Striped Bass at NDD (Three Intakes) 

 

Fall-Run Chinook 

 

Late Fall-Run Chinook 

Density  

Bass per 
1,000 Feet 
of Intake 

Total 
Number of 
Bass 

Number 
Consumed 
(LLT) 

Percentage 
of Annual 
Production 

Number 
Consumed 
(LLT) 

Percentage 
of Annual 
Production 

Low 18 86  23,395 0.04%  3,795 0.09% 
Median 119 571  154,665 0.25%  25,089 0.58% 
High 219 1,051  284,636 0.46%  46,172 1.07% 
Note: Based on bioenergetics modeling of Chinook salmon consumption by striped bass (Appendix 5F 

Biological Stressors). 
 20 

H3/ESO and H1/LOS 21 

Flows below the north Delta intakes would be reduced during the juvenile emigration period for 22 
fall-run Chinook (February through May) and late fall-run Chinook salmon (January through March), 23 
which may increase predation potential. Mean monthly flows would decrease about 14% to 21% 24 
under H3, and decrease 15% to 27% under H1, with reductions up to 28% in April of above normal 25 
years compared to NAA.  26 

Under Scenario H3, Through-Delta survival of Sacramento River fall-run Chinook salmon, as 27 
estimated by the Delta Passage Model, averaged 24.4% across all years, 21.7% in drier years and 28 
29% in wetter years (Table 11-4-74). Compared to NAA, average survival under Scenario H3 would 29 
be similar across all years. Juvenile survival under Scenario H1 (low outflow) was similar to 30 
Scenario H3.  31 
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H4/HOS 1 

Under the high outflow scenario H4, mean monthly flows would decrease by about 5% to 23% 2 
during the emigration period, with the greatest relative reduction of 28% in November of below 3 
normal years. Under H4, flow decreases in April and May would be less than 10% compared to NAA. 4 
Survival under Scenario H4 would be slightly greater than NAA (3% relative difference).  5 

Overall, Alternative 4 would not have an adverse effect on Sacramento River fall-run Chinook 6 
salmon juvenile survival due to minor differences in survival for most operations, and slight 7 
increase in survival for the high outflow operations Scenario H4.  8 

  9 
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Table 11-4-74. Through-Delta Survival (%) of Emigrating Juvenile Fall-Run Chinook Salmon under 1 
Alternative 4 (Scenarios H3, H1 and H4) 2 

Water 
Year 
Type 

Average Percentage Survival 
Difference in Percentage Survival 

(Relative Difference) 

Scenario 
EXISTING CONDITIONS  

vs. Alt 4 Scenario NAA vs. Alt 4 Scenario 
EXISTING 
CONDITIONS NAA H3 H1  H4 H3 H1 H4 H3 H1 H4 

Sacramento 
Wetter 34.5 31.1 29.0 29.0 32.2 -5.5  

(-15%) 
-5.5  
(-16%) 

-2.3  
(-7%) 

-2.1 
 (-6%) 

-2.1 
 (-7%) 

1.1 
(3%) 

Drier 20.6 20.8 21.7 21.6 21.4 1.1 
(7%) 

1.0 
(5%) 

0.8 
(4%) 

0.9 
(4%) 

0.8 
(4%) 

0.6 
(3%) 

All 
Years 

25.8 24.7 24.4 24.4 25.5 -1.4  
(-1%) 

-1.4  
(-6%) 

-0.3  
(-1%) 

-0.2  
(-1%) 

-0.3  
(-1%) 

0.8 
(3%) 

Mokelumne 
Wetter 17.2 15.7 17.2 17.2 18.0 <0.1 

(<1%) 
0.0 
(0%) 

0.8 
(5%) 

1.5 
(9%) 

1.5 
(10%) 

2.3 
(15%) 

Drier 15.6 15.9 15.8 15.8 16.1 0.2 
(1%) 

0.2 
(1%) 

0.5 
(3%) 

-0.1 
(-1%) 

-0.1 
(-1%) 

0.2 
(1%) 

All 
Years 

16.2 15.9 16.3 16.4 16.8 0.1 
(1%) 

0.2 
(1%) 

0.6 
(4%) 

0.5 
(3%) 

0.5 
(3%) 

0.9 
(6%) 

San Joaquin 
Wetter 19.3 20.3 17.0 17.0 16.7 -2.4 

(-12%) 
-2.3 
(-12%) 

-2.6 
(-13%) 

-3.3 
(-16%) 

-3.3 
(-16%) 

-3.6 
(-18%) 

Drier 10.0 9.5 11.0 11.0 10.7 1.0 
(10%) 

1.0 
(10%) 

0.7 
(7%) 

1.4 
(14%) 

1.5 
(16%) 

1.2 
(13%) 

All 
Years 

13.5 13.6 13.2 13.2 12.9 -0.3 
(-2%) 

-0.3 
(-2%) 

-0.6 
(-4%) 

-0.3  
(-3%) 

-0.4 
(-3%) 

-0.7 
(-5%) 

Note: Average Delta Passage Model results for survival to Chipps Island. 
Wetter = Wet and Above Normal Water Years (6 years). 
Drier = Below Normal, Dry and Critical Water Years (10 years). 
H3 =ESO operations, H1 = Low Outflow, H4 = High Outflow. 
 3 

Adults 4 

Attraction flows and olfactory cues in the west Delta for migrating adults would be altered because 5 
of shifts in exports from the south Delta to the North Delta under Alternative 4. Sacramento River 6 
flows downstream of the north Delta diversion would be reduced, with concomitant increase in San 7 
Joaquin River flow contribution.  8 

Results of fingerprint simulation modeling (DSM2 modeling of percentage of water at Collinsville 9 
that originated in the Sacramento River water) for Scenario H3 predicted a minimal reduction in 10 
Sacramento River source water September–November (1–3% less) compared with NAA (Table 11-11 
4-75). The effect would be even lower under Scenario H4 because exports from the north Delta 12 
would be lower than under Scenario H3 and H1. Studies indicate that a 10% or less reduction in 13 
source flows that provides olfactory cues would not adversely affect adult attraction (Fretwell 14 
1989). The reduction in olfactory cues under Scenario H3 is small and is expected to be within the 15 
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broad range of olfactory cues and migration conditions that currently occur within the lower reach 1 
of the Sacramento River. 2 

Table 11-4-75. Percentage (%) of Water at Collinsville that Originated in the Sacramento River and San 3 
Joaquin River during the Adult Fall-Run and Late Fall-Run Chinook Salmon Migration Period for 4 
Alternative 4 (Scenario H3) 5 

Month 

Scenario 

 

Percentage Difference 
EXISTING 
CONDITIONS NAA A4 (H3) 

EXISTING CONDITIONS 
vs. A4 (H3)  

NAA vs. A4 
(H3) 

Fall-Run—Sacramento River 
September 60 65 63  3 -2 
October 60 68 67  7 -1 
November 60 66 63  3 -3 
December 67 66 66  -1 0 
Fall-Run—San Joaquin River 
September 0.3 0.1 1.2  0.9 1.1 
October 0.2 0.3 3.3  3.1 3 
November 0.4 1.0 4.9  4.5 3.9 
December 0.9 1.0 2.9  2 1.9 
Late Fall-Run—Sacramento River 
December 67 66 66  -1 0 
January 76 75 73  -3 -2 
February 75 72 68  -7 -4 
March 78 76 68  -10 -8 

 Shading indicates 10% or greater absolute difference. 
 6 

Late Fall-Run 7 

Juveniles 8 

Alternative 4 operations would generally reduce OMR reverse flows under all flow scenarios 9 
(Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis), with a corresponding increase 10 
in net positive downstream flows that would benefit juveniles migrating through the Delta. Reduced 11 
flows below the north Delta intakes may increase predation potential. Through-Delta survival by 12 
emigrating juvenile late fall-run Chinook salmon under Scenario H3 averaged 23% across all years, 13 
20.5% in drier years, and 27.3% in wetter years (Table 11-4-76). Juvenile survival under the 14 
Scenario H3 was similar or slightly greater than under NAA for drier, wetter and all years averaged 15 
(around 1% more in relative difference) (Table 11-4-76). Overall, Alternative 4 would not have an 16 
adverse effect on late fall-run Chinook salmon juvenile survival due to similar survival between 17 
Alternative 4 and NAA during all water year types.  18 
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Table 11-4-76. Through-Delta Survival (%) of Emigrating Juvenile Late Fall-Run Chinook Salmon under 1 
Alternative 4 (Scenarios H3, H1, and H4) 2 

Water 
Year 
Type 

Average Percentage Survival 
Difference in Percentage Survival 

(Relative Difference) 

Scenario 
EXISTING CONDITIONS  

vs. Alt 4 Scenario NAA vs. Alt 4 Scenario 
EXISTING 
CONDITIONS NAA H3 H1  H4 H3 H1 H4 H3 H1 H4 

Wetter 28.8 27.3 27.3 26.9 27.2 -1.4  
(-5%) 

-1.9  
(-7%) 

-1.6  
(-5%) 

0.0 
(0%) 

-0.4  
(-2%) 

-0.1 
(0%) 

Drier 18.8 20.2 20.5 19.7 20.2 1.7 
(9%) 

0.9 
(5%) 

1.4 
(7%) 

0.3 
(1%) 

-0.5  
(-2%) 

0.0 
(0%) 

All 
Years 

22.5 22.9 23.0 22.4 22.8 0.5 
(2%) 

-0.1 
(0%) 

0.3 
(1%) 

0.2 
(1%) 

-0.5  
(-2%) 

-0.1 
(0%) 

Note: Delta Passage Model results for survival to Chipps Island. 
Wetter = Wet and Above Normal Water Years (6 years). 
Drier = Below Normal, Dry and Critical Water Years (10 years) 
 3 

Adults 4 

Flows in the Sacramento River downstream of the north Delta intake diversions would be reduced 5 
under Alternative 4, with concomitant proportional increases in San Joaquin River flows. Under 6 
Scenario H3, the percentage of Sacramento River water at Collinsville would be unchanged in 7 
December, and slightly reduced (2% to 8%) in January through March compared to NAA (Table 11-8 
4-75). This effect would be less under Scenario H4 compared to Scenarios H3 and H1 because it 9 
would involve fewer exports from the north Delta. The effect on olfactory cues for migrating adults 10 
late fall-run Chinook salmon would be negligible because the change in flow proportions is less than 11 
10%.  12 

Mokelumne River 13 

Fall-Run 14 

Juveniles 15 

Through-Delta survival of Mokelumne River fall-run Chinook salmon under Scenario H3 averaged 16 
16% across all years and water year types (Table 11-4-58). Survival under Scenario H3 was similar 17 
to NAA averaged across all years (0.5% greater, or 3% more in relative difference) and in drier years 18 
(a 1% relative difference), and 1.5% increase in survival (an 9% relative difference) in wetter years. 19 
Juvenile survival under Scenario H1 (low outflow) and H4 (high outflow) was similar to Scenario H3 20 
and NAA in drier years, slightly increased averaged across all years. In wetter years, survival 21 
increased 1.5% (10% relative difference) under Scenario H1 and 2.3% under Scenario H4 (a 15% 22 
relative difference). Overall, Alternative 4 would not have an adverse effect on fall-run Chinook 23 
salmon juvenile survival due to minor differences in survival for most operations, and slight 24 
increase in survival for the high outflow years or operations Scenario H4.  25 
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San Joaquin River 1 

Fall-Run 2 

Juveniles 3 

Under Alternative 4 Scenario H3 operations, through-Delta survival by juvenile fall-run Chinook 4 
salmon emigrating from the San Joaquin River averaged 13% across all years, 11% in drier years, 5 
and 17% in wetter years (Table 11-4-74). Compared to NAA, average survival was similar for all 6 
years averaged for all operations scenarios (H3, H1, and H4). Survival is slightly increased in drier 7 
years (1% greater, a 13-16% relative difference). Survival is greatest in wetter years, but is slightly 8 
reduced relative to NAA by about 3% (16–18% relative difference for Scenarios H1, H3, and H4). 9 
Overall, Alternative 4 would not have an adverse effect on through-Delta migration due to minor 10 
differences in survival. 11 

Adults 12 

The percentage of water at Collinsville that originated from the San Joaquin River is very small (no 13 
more than 1% under NAA) during the fall-run migration period (September to December). The 14 
fingerprinting analysis showed a small increase in olfactory cues from the San Joaquin River passing 15 
downstream through the Delta under Scenario H3 (Table 11-4-75). Although the relative change is 16 
substantial (i.e., close to double the percentage of flow in the San Joaquin under Scenario H3 than 17 
under NAA), the percentage of flow attributable to San Joaquin River water under all scenarios is 18 
quite low (no more than 5%). Scenario H4 would not have as great a relative change because 19 
exports at the north Delta diversion would be lower than under Scenarios H3 and H1. Overall, 20 
Alternative 4 operations conditions would incremental increase olfactory cues associated with 21 
attraction flows in the lower San Joaquin River, but the increase would be small. This would not be 22 
an adverse effect on adult fall-run Chinook salmon migrating to the San Joaquin River. 23 

NEPA Effects: Collectively, these results indicate that Alternative 4 operations adversely affect 24 
migration conditions for fall-/late fall-run Chinook salmon because the alternative has the potential 25 
to substantially interfere with the movement of fish in upstream habitats.  26 

Upstream of the Delta, reductions in flows in the Sacramento, American, and Feather rivers during 27 
the fall-run Chinook salmon adult upstream migration period would be of high enough magnitude 28 
and frequency to cause biologically meaningful effect on fall- and late fall-run Chinook salmon 29 
migration.  Flows reductions would generally be more severe under H1 compared to H3 and less 30 
severe under H4 compared to H3. 31 

n the basis of changes in flow and migration routing, through-Delta juvenile survival under 32 
Alternative 4 would be similar to or slightly lower than NAA, averaged across all years. Several key 33 
conservation measures (CM6, CM15, and CM16) would minimize adverse effects. Near-field 34 
predation losses would be managed with CM15. Despite a minor reduction in through-Delta flows 35 
during the adult migration period, the olfactory cues would be adequate and not substantially 36 
affected by flow operations under Alternative 4. 37 

Near-field effects of Alternative 4 NDD on fall- and late fall-run Chinook salmon related to 38 
impingement and predation associated with three new intake structures could result in negative 39 
effects on juvenile migrating fall- and late fall-run Chinook salmon, although there is high 40 
uncertainty regarding the overall effects. It is expected that the level of near-field impacts would be 41 
directly correlated to the number of new intake structures in the river and thus the level of impacts 42 
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associated with 3 new intakes would be considerably lower than those expected from having 5 new 1 
intakes in the river. Estimates within the effects analysis range from very low levels of effects (<1% 2 
mortality) to more significant effects (~ 13% mortality above current baseline levels). CM15 would 3 
be implemented with the intent of providing localized and temporary reductions in predation 4 
pressure at the NDD. Additionally, several pre-construction studies to better understand how to 5 
minimize losses associated with the three new intake structures will be implemented as part of the 6 
final NDD screen design effort. Alternative 4 also includes an Adaptive Management Program and 7 
Real-Time Operational Decision-Making Process to evaluate and make limited adjustments intended 8 
to provide adequate migration conditions for fall- and late fall-run Chinook salmon. This includes 9 
biologically-based triggers to adjust the amount of pumping at the NDD in response to likely fish 10 
presence. 11 

Two recent studies (Newman 2003 and Perry 2010) indicate that far-field effects associated with 12 
the new intakes could cause a reduction in smolt survival in the Sacramento River downstream of 13 
the NDD intakes due to reduced flows in this area. The analyses of other elements of Alternative 4 14 
predict improvements in smolt condition and survival associated with increased access to the Yolo 15 
Bypass (CM2), enhanced channel margin habitat along 15 miles of juvenile salmonid migration 16 
routes (under CM6), reduced interior Delta entry (from the action of nonphysical barriers under 17 
CM16), and reduced south Delta entrainment (under CM1). The overall magnitude of each of these 18 
factors and how they might interact and/or offset each other in affecting salmonid survival through 19 
the Plan Area remains an area of active investigation.  20 

The DPM is a flow-based model that incorporates flow-survival and junction routing relationships 21 
with flow modeling of operations to estimate relative differences between scenarios in smolt 22 
migration survival throughout the entire Plan Area. The DPM predicted that smolt migration 23 
survival under Alternative 4 would be similar to or slightly lower than survival those estimated for 24 
NAA. Several ongoing and planned studies related to salmonid survival at and downstream of the 25 
NDD are expected to be completed in the foreseeable future. These efforts are expected to improve 26 
understanding of the relationships and interactions among the various factors affecting salmonid 27 
survival, and reduce the uncertainty around the potential effects of Project implementation on 28 
migration conditions for Chinook salmon.  29 

Overall, the adverse upstream effects are a result of the specific reservoir operations and resulting 30 
flows associated with this alternative. Applying mitigation (e.g., changing reservoir operations in 31 
order to alter the flows) to the extent necessary to reduce this effect to a level that is not adverse for 32 
H1 and H2 scenarios would fundamentally change the alternative, thereby making it a different 33 
alternative than that which has been modeled and analyzed. As a result, this would be an 34 
unavoidable adverse effect because there is no feasible mitigation available. Even so, proposed 35 
mitigation (Mitigation Measure AQUA-78a through AQUA-78d) has the potential to reduce the 36 
severity of impact (including reducing the effect of H3 and H4 to a level that would not be 37 
biologically meaningful), although not necessarily to a not adverse level. 38 

CEQA Conclusion: In general, Alternative 4 would degrade the migration conditions for fall-/late 39 
fall-run Chinook salmon relative to Existing Conditions.  40 
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Upstream of the Delta 1 

H3/ESO 2 

Sacramento River 3 

Fall-Run 4 

Flows in the Sacramento River upstream of Red Bluff were examined for juvenile fall-run migrants 5 
during February through May (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 6 
Flows under H3 would generally be up to 14% greater than those under Existing Conditions during 7 
May, and similar to flows under Existing Conditions during February through April. 8 

Mean monthly water temperatures in the Sacramento River at Red Bluff were examined during the 9 
February through May juvenile fall-run Chinook salmon migration period (Appendix 11D, 10 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 11 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 12 
Existing Conditions and H3 in any month throughout the period. There would be a 5% increase in 13 
water temperatures in wet water years during May. 14 

Flows in the Sacramento River upstream of Red Bluff were examined during the adult fall-run 15 
Chinook salmon upstream migration period (August through December) (Appendix 11C, CALSIM II 16 
Model Results utilized in the Fish Analysis). Mean flows under H3 would generally be lower (up to 17 
26% lower) than those under Existing Conditions during August and November, and would be 18 
similar to or greater (by up to 55%) than those under Existing Conditions during the other three 19 
months of the migration period, with minor exceptions. 20 

Water temperatures in the Sacramento River at Red Bluff were examined during the August through 21 
December adult fall-run Chinook salmon upstream migration period (Appendix 11D, Sacramento 22 
River Water Quality Model and Reclamation Temperature Model Results utilized in the Fish Analysis). 23 
Mean monthly water temperatures under H3 for all water year types combined would be 5% to 7% 24 
higher than those under Existing Conditions during August through October, and would be similar 25 
(<5% difference) to those Existing Conditions during November and December. 26 

Late Fall-Run 27 

Flows in the Sacramento River upstream of Red Bluff for juvenile late fall-run migrants (January 28 
through March) under H3 would generally be similar to flows under Existing Conditions, with few 29 
exceptions (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis).  30 

Mean monthly water temperatures in the Sacramento River at Red Bluff were examined during the 31 
January through March juvenile late fall-run Chinook salmon emigration period (Appendix 11D, 32 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 33 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 34 
Existing Conditions and H3 in any month or water year type, except in critical years during January 35 
(5% higher). 36 

Flows in the Sacramento River upstream of Red Bluff during the adult late fall-run Chinook salmon 37 
upstream migration period (December through February) under H3 would generally be similar to 38 
flows under Existing Conditions, with few exceptions (Appendix 11C, CALSIM II Model Results 39 
utilized in the Fish Analysis). 40 
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Mean monthly water temperatures in the Sacramento River at Red Bluff were examined during the 1 
December through February adult late fall-run Chinook salmon migration period (Appendix 11D, 2 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 3 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 4 
Existing Conditions and H3 in any month throughout the period, except in critical years during 5 
January (5% higher). 6 

Clear Creek 7 

Fall-Run 8 

Flows in Clear Creek below Whiskeytown Reservoir were examined during the juvenile fall-run 9 
Chinook salmon upstream migration period (February through May). Flows under H3 would 10 
generally be greater than those under Existing Conditions during March and similar to flows under 11 
Existing Conditions during February, April, and May (Appendix 11C, CALSIM II Model Results utilized 12 
in the Fish Analysis). 13 

Mean flows in Clear Creek below Whiskeytown Reservoir during the adult fall-run Chinook salmon 14 
upstream migration period (August through December) under H3 would generally be similar to 15 
those under Existing Conditions, except for 25% and 28% lower flows during August and September 16 
of critical water years (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 17 

Water temperature modeling was not conducted in Clear Creek 18 

Feather River 19 

Fall-Run 20 

Flows in the Feather River at the confluence with the Sacramento River during the fall-run juvenile 21 
migration period (February through May) under H3 would generally be similar to flows under 22 
Existing Conditions, with few exceptions (Appendix 11C, CALSIM II Model Results utilized in the Fish 23 
Analysis). 24 

Mean monthly water temperatures in the Feather River at the confluence with the Sacramento River 25 
were examined during the February through May juvenile fall-run Chinook salmon migration period 26 
(Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results 27 
utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 28 
temperature between Existing Conditions and H3 in any month throughout the period. 29 

Flows in the Feather River at the confluence with the Sacramento River were examined during the 30 
August through December fall-run Chinook salmon adult migration period (Appendix 11C, CALSIM II 31 
Model Results utilized in the Fish Analysis). Differences in mean flows between H3 and Existing 32 
Conditions would be highly variable during the adult upstream migration period. Flows would 33 
generally be lower during August (up to 46% lower for dry water years) and would generally be 34 
higher during September and October (up to 108% higher during September of wet years). 35 
However, in some water year types during September and October, flows under H3 would be up to 36 
28% lower than those under Existing Conditions. During November and December, flows would 37 
generally be similar between H3 and Existing Conditions, with some exceptions, including 20% 38 
lower flow during November of wet years).  39 

Water temperatures in the Feather River at the confluence with the Sacramento River were 40 
examined during the August through December fall-run Chinook salmon adult upstream migration 41 
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period (Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model 1 
Results utilized in the Fish Analysis). Mean water temperatures for all water year types combined 2 
would be 5% to 6% higher under H3 than under Existing Conditions for August, November and 3 
December, and the means for individual year types would be higher for the majority of water year 4 
types in September and October.  5 

American River 6 

Fall-Run 7 

Flows in the American River at the confluence with the Sacramento River were examined during the 8 
February through May juvenile Chinook salmon fall-run migration period (Appendix 11C, CALSIM II 9 
Model Results utilized in the Fish Analysis). Flows under H3 would generally be up to 27% greater 10 
than flows under Existing Conditions during February and March, up to 31% lower during May, and 11 
similar to flows under Existing Conditions during April. 12 

Mean monthly water temperatures in the American River at the confluence with the Sacramento 13 
River were examined during the February through May juvenile fall-run Chinook salmon migration 14 
period (Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model 15 
Results utilized in the Fish Analysis). Mean monthly water temperatures under H3 would be 5% to 16 
7% higher than under Existing Conditions in all month except April, in which there would be no 17 
difference. 18 

Flows in the American River at the confluence with the Sacramento River were examined during the 19 
August through December adult fall-run Chinook salmon upstream migration period (Appendix 11C, 20 
CALSIM II Model Results utilized in the Fish Analysis). Mean flows under H3 would be 25% to 54% 21 
lower than flows under Existing Conditions during August, September, and November, and would be 22 
lower (up to 25% lower) than those under Existing Conditions in the majority of water year types 23 
during December. Flows would be similar to or up to 26% greater than flows under Existing 24 
Conditions during October, except for 16% lower flow in wet years 25 

Water temperatures in the American River at the confluence with the Sacramento River were 26 
examined during the August through December adult fall-run Chinook salmon upstream migration 27 
period (Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model 28 
Results utilized in the Fish Analysis). Mean monthly water temperatures under H3 for all water year 29 
types combined would be 6% to 11% higher than those under Existing Conditions during August 30 
through November, and would be similar during December. 31 

Stanislaus River 32 

Fall-Run 33 

Flows in the Stanislaus River at the confluence with the San Joaquin River were examined during the 34 
February through May juvenile fall-run Chinook salmon migration period (Appendix 11C, CALSIM II 35 
Model Results utilized in the Fish Analysis). Flows under H3 throughout this period would generally 36 
be lower than Existing Conditions (up to 36% lower), except in wet water years, in which flows 37 
would be similar or up to 8% greater than flows under Existing Conditions. 38 

Mean monthly water temperatures in the Stanislaus River at the confluence with the San Joaquin 39 
River were examined during the February through May juvenile fall-run Chinook salmon migration 40 
period (Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model 41 
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Results utilized in the Fish Analysis). Mean monthly water temperatures under H3 would be 6% 1 
higher than those under Existing Conditions in every month of the period. 2 

Flows in the Stanislaus River at the confluence with the San Joaquin River were examined during the 3 
August through December adult fall-run Chinook salmon upstream migration period (Appendix 11C, 4 
CALSIM II Model Results utilized in the Fish Analysis). Mean flows under H3 would be lower than 5 
flows under Existing Conditions during the majority of months and water year types of the adult 6 
migration period, with flows up to 23% lower during August of wet years.  7 

Water temperatures in the Stanislaus River at the confluence with the San Joaquin River were 8 
examined during the August through December adult fall-run Chinook salmon upstream migration 9 
period (Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model 10 
Results utilized in the Fish Analysis). Mean monthly water temperatures under H3 for all water year 11 
types combined would be 5% to 7% higher than those under Existing Conditions during August, 12 
September, November, and December. Mean temperatures for individual water year types would be 13 
5% higher under H3 during October of wet and critical years. 14 

San Joaquin River 15 

Fall-Run 16 

Flows in the San Joaquin River at Vernalis were examined during the February through May juvenile 17 
Chinook salmon fall-run migration period (Appendix 11C, CALSIM II Model Results utilized in the Fish 18 
Analysis). Mean monthly flows under H3 would generally be similar to flows under Existing 19 
Conditions in all months. Wetter water years under H3 would have similar or greater flows than 20 
those under Existing Conditions, whereas drier years would have lower flows under H3. 21 

Flows in the San Joaquin River at Vernalis were examined during the August through December 22 
adult fall-run Chinook salmon upstream migration period (Appendix 11C, CALSIM II Model Results 23 
utilized in the Fish Analysis). Mean flows under H3 would be up to 25% lower than those under 24 
Existing Conditions during August through October, and would be largely similar during November 25 
and December. 26 

Water temperature modeling was not conducted in the San Joaquin River. 27 

Mokelumne River 28 

Fall-Run 29 

Flows in the Mokelumne River at the Delta were examined during the February through May 30 
juvenile Chinook salmon fall-run migration period (Appendix 11C, CALSIM II Model Results utilized in 31 
the Fish Analysis). Flows under H3 would be similar to or up to 15% greater than those under 32 
Existing Conditions during February and March, but up to 18% lower than flows under Existing 33 
Conditions during April and May. 34 

Flows in the Mokelumne River at the Delta were examined during the August through December 35 
adult fall-run Chinook salmon upstream migration period (Appendix 11C, CALSIM II Model Results 36 
utilized in the Fish Analysis). Mean flows under H3 would be up to 51% lower than flows under 37 
Existing Conditions during August, up to 29% lower during September, and up to 14% lower during 38 
October through November. Flows during December would generally be higher under H3 than 39 
under Existing Conditions. 40 
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Water temperature modeling was not conducted in the Mokelumne River. 1 

H1/LOS 2 

Sacramento River 3 

Fall-Run 4 

Mean monthly flows and water temperatures in the Sacramento River at Red Bluff were examined 5 
during the February through May juvenile fall-run Chinook salmon migration period. Flows under 6 
H1 would generally be similar to or up to 13% higher than flows under Existing Conditions 7 
depending on month and water year type (Appendix 11C, CALSIM II Model Results utilized in the Fish 8 
Analysis). There would be no differences (<5%) in mean monthly water temperature between 9 
Existing Conditions and H1 in any month throughout the period, except in wet water years during 10 
May (5% increase) (Appendix 11D, Sacramento River Water Quality Model and Reclamation 11 
Temperature Model Results utilized in the Fish Analysis). 12 

Mean monthly flows and water temperatures in the Sacramento River at Red Bluff were examined 13 
during the August through December adult fall-run Chinook salmon upstream migration period. 14 
Mean flows under H1 would generally be up to 20% lower than flows under Existing Conditions  15 
during August and November, and would be 23%and 12% lower during September of wet and dry 16 
years, respectively (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). Flows 17 
during September of other water year types and during October and December would generally be 18 
similar to flows under Existing Conditions, with minor exceptions.  Mean monthly water 19 
temperatures for all water year types combined under H1 would be 5% to 6% greater than those 20 
under Existing Conditions during August through October, and would be similar between H1 and 21 
Existing Conditions during November and December (Appendix 11D, Sacramento River Water 22 
Quality Model and Reclamation Temperature Model Results utilized in the Fish Analysis).  23 

Late Fall-Run 24 

Mean monthly flows and water temperatures in the Sacramento River at Red Bluff were examined 25 
during the January through March juvenile late fall-run Chinook salmon emigration period. Mean 26 
monthly flows under H1 would generally be similar to flows under H3 (Appendix 11C, CALSIM II 27 
Model Results utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly 28 
water temperature between Existing Conditions and H1 in any month or water year type, except in 29 
critical years during January (5% higher). (Appendix 11D, Sacramento River Water Quality Model 30 
and Reclamation Temperature Model Results utilized in the Fish Analysis). 31 

Mean monthly flows and water temperatures in the Sacramento River at Red Bluff were examined 32 
during the December through February adult late fall-run Chinook salmon migration period. Mean 33 
monthly flows under H1 would generally be similar to or up to 22% higher than flows under 34 
Existing Conditions (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). There 35 
would be no differences (<5%) in mean monthly water temperature between Existing Conditions 36 
and H1 in any month throughout the period, except in critical years during January (5% higher) 37 
(Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results 38 
utilized in the Fish Analysis). 39 
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Clear Creek 1 

Fall-Run 2 

Flows in the Clear Creek below Whiskeytown Reservoir during February through May under H1 3 
would generally be similar to flows under Existing Conditions (Appendix 11C, CALSIM II Model 4 
Results utilized in the Fish Analysis). Mean flows in the Clear Creek below Whiskeytown Reservoir 5 
during August through December under H1 would generally be similar to flows under Existing 6 
Conditions, except for 17% and 28% lower flows during August and September of critical water 7 
years.. 8 

Water temperature modeling was not conducted in Clear Creek. 9 

Feather River 10 

Fall-Run 11 

Mean monthly flows and water temperatures in the Feather River at the confluence with the 12 
Sacramento River were examined during the February through May juvenile fall-run Chinook 13 
salmon migration period. Flows under H1 would generally be similar to or up to 20% greater than 14 
flows under Existing Conditions (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 15 
There would be no differences (<5%) in mean monthly water temperature between Existing 16 
Conditions and H1 in any month throughout the period (Appendix 11D, Sacramento River Water 17 
Quality Model and Reclamation Temperature Model Results utilized in the Fish Analysis). 18 

Flows and water temperatures in the Feather River at the confluence with the Sacramento River 19 
were examined during the August through December fall-run Chinook salmon adult upstream 20 
migration period. Mean flows under H1 would generally be up to 39% lower than flows under 21 
Existing Conditions during August and September, and generally up to 35% greater than flows 22 
under Existing Conditions during October (Appendix 11C, CALSIM II Model Results utilized in the Fish 23 
Analysis). Flows during November and December would generally be similar to flows under Existing 24 
Conditions, except for 16% and 22% higher flows in December of above normal and below normal 25 
years and 12% and 10% lower flows in November of wet and below normal years. Mean monthly 26 
water temperatures for all water year types combined during August, September, November, and 27 
December would be 5% to 7% higher under H1 than under Existing Conditions, but there would be 28 
no differences during October (Appendix 11D, Sacramento River Water Quality Model and 29 
Reclamation Temperature Model Results utilized in the Fish Analysis). 30 

American River 31 

Fall-Run 32 

Mean monthly flows and water temperatures in the American River at the confluence with the 33 
Sacramento River were examined during the February through May juvenile fall-run Chinook 34 
salmon migration period. Flows under H1 would generally be up to 28% higher than  flows under 35 
Existing Conditions during February and March, similar to flows under Existing Conditions during 36 
April, and up to 32% lower than flows under Existing Conditions during May (Appendix 11C, CALSIM 37 
II Model Results utilized in the Fish Analysis). Mean monthly water temperatures under H1 would be 38 
5% to 7% higher than under Existing Conditions in all month except April, in which there would be 39 
no difference (Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature 40 
Model Results utilized in the Fish Analysis). 41 
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Flows in the American River at the confluence with the Sacramento River were examined during the 1 
August through December adult fall-run Chinook salmon upstream migration period  (Appendix 2 
11C, CALSIM II Model Results utilized in the Fish Analysis).  Mean flows under H1 would be lower than 3 
flows under Existing Conditions for all water year types during August, September, and November 4 
(up to 55%, 54% and 41% lower for August, September, and November, respectively) and would be 5 
up to 20% lower than flows under Existing Conditions during December.  Flows during October 6 
would be up to 11% lower than those under Existing Conditions in wet and above normal years, 7 
31% greater than those under Existing Conditions in below normal years, and similar in dry and 8 
critical years. Mean monthly water temperatures under H1 for all water year types combined would 9 
be 6% to 11% higher than those under Existing Conditions during August through November and 10 
would be similar for December (Appendix 11D, Sacramento River Water Quality Model and 11 
Reclamation Temperature Model Results utilized in the Fish Analysis). 12 

Stanislaus River 13 

Fall-Run 14 

Flows in the Stanislaus River at the confluence with the San Joaquin River were examined during the 15 
February through May juvenile fall-run Chinook salmon migration period (Appendix 11C, CALSIM II 16 
Model Results utilized in the Fish Analysis). Flows under H1 throughout this period would generally 17 
be lower than Existing Conditions (up to 36% lower), except in wet water years, in which flows 18 
would be similar or up to 7% greater than flows under Existing Conditions. 19 

Mean monthly water temperatures in the Stanislaus River at the confluence with the San Joaquin 20 
River were examined during the February through May juvenile fall-run Chinook salmon migration 21 
period (Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model 22 
Results utilized in the Fish Analysis). Mean monthly water temperatures under H1 would be 6% 23 
higher than those under Existing Conditions in every month of the period. 24 

Flows in the Stanislaus River at the confluence with the San Joaquin River were examined during the 25 
August through December adult fall-run Chinook salmon upstream migration period (Appendix 11C, 26 
CALSIM II Model Results utilized in the Fish Analysis). Mean flows under H1 would be lower than 27 
flows under Existing Conditions during most months and water year types of the adult migration 28 
period, with flows up to 23% lower during August of wet years.   29 

Mean monthly water temperatures in the Stanislaus River at the confluence with the San Joaquin 30 
River were examined during the August through December adult fall-run Chinook salmon upstream 31 
migration period (Appendix 11D, Sacramento River Water Quality Model and Reclamation 32 
Temperature Model Results utilized in the Fish Analysis). Mean monthly water temperatures under 33 
H1 for all water year types combined would be 5% to 6% higher than those under Existing 34 
Conditions during August, September, November and December, but there would be no difference 35 
(<5%) in the mean monthly water temperatures between H1 and Existing Conditions during 36 
October. 37 

San Joaquin River 38 

Fall-Run 39 

Flows in the San Joaquin River at Vernalis were examined during the February through May juvenile 40 
Chinook salmon fall-run migration period (Appendix 11C, CALSIM II Model Results utilized in the Fish 41 
Analysis). Mean monthly flows under H1 would generally be similar to flows under Existing 42 
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Conditions in all months. Wetter water years under H1 would have similar or greater flows than 1 
those under Existing Conditions, whereas drier years would have lower flows under H1. 2 

Flows in the San Joaquin River at Vernalis were examined during the August through December 3 
adult fall-run Chinook salmon upstream migration period (Appendix 11C, CALSIM II Model Results 4 
utilized in the Fish Analysis). Mean flows under H1 would generally be 5% and 25% lower than those 5 
under Existing Conditions during August through October, and would generally be similar during 6 
November and December. 7 

Water temperature modeling was not conducted in the San Joaquin River. 8 

Mokelumne River 9 

Fall-Run 10 

Flows in the Mokelumne River at the Delta were examined during the February through May 11 
juvenile Chinook salmon fall-run migration period (Appendix 11C, CALSIM II Model Results utilized in 12 
the Fish Analysis). Flows under H1 would be similar to or up to 15% higher than those under 13 
Existing Conditions during February and March, but up to 18% lower than flows under Existing 14 
Conditions during April and May. 15 

Flows in the Mokelumne River at the Delta were examined during the August through December 16 
adult fall-run Chinook salmon upstream migration period (Appendix 11C, CALSIM II Model Results 17 
utilized in the Fish Analysis). Mean flows under H1 would be up to 51% lower than flows under 18 
Existing Conditions during August through September, up to 14% lower during October through 19 
November, and would be similar to or up to 15% higher than flows under Existing Conditions during 20 
December.   21 

Water temperature modeling was not conducted in the Mokelumne River. 22 

H4/HOS 23 

Sacramento River 24 

Fall-Run 25 

Mean monthly flows and water temperatures in the Sacramento River at Red Bluff were examined 26 
during the February through May juvenile fall-run Chinook salmon migration period. Flows under 27 
H4 would generally be similar to or up to 11% higher than flows under Existing Conditions 28 
(Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). There would be no differences 29 
(<5%) in mean monthly water temperature between Existing Conditions and H4 in any month 30 
throughout the period, except in wet water years during May (5% increase) (Appendix 11D, 31 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 32 
Fish Analysis). 33 

Mean monthly flows and water temperatures in the Sacramento River at Red Bluff were examined 34 
during the August through December adult fall-run Chinook salmon upstream migration period. 35 
Mean flows under H4 would generally be similar to or up to 68% greater than flows under Existing 36 
Conditions, except during November, when flows would be up to 13% lower, and during August of 37 
critical years when the mean flow would be 16% lower than under Existing Conditions (Appendix 38 
11C, CALSIM II Model Results utilized in the Fish Analysis). Mean monthly water temperatures under 39 
H4 for all water year types combined would not be different from those under Existing Conditions 40 
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during September, November and December, but would be 5% greater than those under Existing 1 
Conditions during August and October (Appendix 11D, Sacramento River Water Quality Model and 2 
Reclamation Temperature Model Results utilized in the Fish Analysis).  3 

Late Fall-Run 4 

Mean monthly flows and water temperatures in the Sacramento River at Red Bluff were examined 5 
during the January through March juvenile late fall-run Chinook salmon emigration period. Mean 6 
monthly flows under H4 would generally be similar to or up to 11% higher than flows under 7 
Existing Conditions (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). There 8 
would be no differences (<5%) in water temperature between Existing Conditions and H4 in any 9 
month or water year type. (Appendix 11D, Sacramento River Water Quality Model and Reclamation 10 
Temperature Model Results utilized in the Fish Analysis). 11 

Mean monthly flows and water temperatures in the Sacramento River at Red Bluff were examined 12 
during the December through February adult late fall-run Chinook salmon migration period. Mean 13 
monthly flows under H4 would generally be similar to or up to 11% higher than flows under 14 
Existing Conditions (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). There 15 
would be no differences (<5%) in mean monthly water temperature between Existing Conditions 16 
and H4 in any month throughout the period (Appendix 11D, Sacramento River Water Quality Model 17 
and Reclamation Temperature Model Results utilized in the Fish Analysis). 18 

Clear Creek 19 

Fall-Run 20 

Flows in the Clear Creek below Whiskeytown Reservoir during February through May under H4 21 
would generally be similar to flows under H3 (Appendix 11C, CALSIM II Model Results utilized in the 22 
Fish Analysis). Mean flows in the Clear Creek below Whiskeytown Reservoir during August through 23 
December under H4 would generally be similar to flows under  Existing Conditions, except for 17% 24 
and 28% lower flows during August and September, respectively, of critical water years.  25 

Water temperature modeling was not conducted in Clear Creek. 26 

Feather River 27 

Fall-Run 28 

Mean monthly flows and water temperatures in the Feather River at the confluence with the 29 
Sacramento River were examined during the February through May juvenile fall-run Chinook 30 
salmon migration period. Flows under H4 would generally be similar to or up to 112% greater than 31 
flows under Existing Conditions (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 32 
There would be no differences (<5%) in mean monthly water temperature between Existing 33 
Conditions and H4 in any month throughout the period (Appendix 11D, Sacramento River Water 34 
Quality Model and Reclamation Temperature Model Results utilized in the Fish Analysis). 35 

Mean monthly flows and water temperatures in the Feather River at the confluence with the 36 
Sacramento River were examined during the August through December fall-run Chinook salmon 37 
adult upstream migration period (Appendix 11C, CALSIM II Model Results utilized in the Fish 38 
Analysis). Mean flows under H4 would generally be lower than flows under Existing Conditions 39 
during August and October through December, including flows 16% to 54% lower during August 40 
and 5% to 22% lower during October through December. During September, flows would be 43% to 41 
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95% higher than flows under Existing Conditions during wet, above normal and critical water years, 1 
but would be 22% to 30% lower during below normal and dry years. Mean monthly water 2 
temperatures under H4 for all water year types combined would be similar to those under Existing 3 
Conditions during September, but 5% to 7% higher during August and October through November 4 
(Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results 5 
utilized in the Fish Analysis). 6 

American River 7 

Fall-Run 8 

Mean monthly flows and water temperatures in the American River at the confluence with the 9 
Sacramento River were examined during the February through May juvenile fall-run Chinook 10 
salmon migration period. Flows under H4 would generally be up to 27% higher than flows under 11 
Existing Conditions during February, similar during March and April, and up to 35% lower during 12 
May (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). Mean monthly water 13 
temperatures under H4 would be 5% to 7% higher than under Existing Conditions in all month 14 
except April, in which there would be no difference (Appendix 11D, Sacramento River Water Quality 15 
Model and Reclamation Temperature Model Results utilized in the Fish Analysis). 16 

Flows and water temperatures in the American River at the confluence with the Sacramento River 17 
were examined during the August through December adult fall-run Chinook salmon upstream 18 
migration period. Mean flows under H4 would generally be up to 53% lower than flows under 19 
Existing Conditions during August through November, and would be similar to flows under Existing 20 
Conditions during December, except for 21% and 15% lower flows during December of dry and 21 
critical years (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis).  Mean monthly 22 
water temperatures under H4 for all water year types combined would be 6% to 11% higher than 23 
those under Existing Conditions during August through November and would be similar to 24 
temperatures under Existing Conditions during December (Appendix 11D, Sacramento River Water 25 
Quality Model and Reclamation Temperature Model Results utilized in the Fish Analysis). 26 

Stanislaus River 27 

Fall-Run 28 

Flows in the Stanislaus River at the confluence with the San Joaquin River were examined during the 29 
February through May juvenile fall-run Chinook salmon migration period (Appendix 11C, CALSIM II 30 
Model Results utilized in the Fish Analysis). Flows under H4 throughout this period would generally 31 
be lower than Existing Conditions (up to 36% lower), except in wet water years, in which flows 32 
would be similar or up to 7% greater than flows under Existing Conditions. 33 

Mean monthly water temperatures in the Stanislaus River at the confluence with the San Joaquin 34 
River were examined during the February through May juvenile fall-run Chinook salmon migration 35 
period (Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model 36 
Results utilized in the Fish Analysis). Mean monthly water temperatures under H4 would be 6% 37 
higher than those under Existing Conditions in every month of the period. 38 

Flows in the Stanislaus River at the confluence with the San Joaquin River were examined during the 39 
August through December adult fall-run Chinook salmon upstream migration period (Appendix 11C, 40 
CALSIM II Model Results utilized in the Fish Analysis). Mean flows under H4 would be lower than 41 
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flows under Existing Conditions during most months and water year types of the adult migration 1 
period (up to 23% lower, August of wet years).  2 

Mean monthly water temperatures in the Stanislaus River at the confluence with the San Joaquin 3 
River were examined during the August through December adult fall-run Chinook salmon upstream 4 
migration period (Appendix 11D, Sacramento River Water Quality Model and Reclamation 5 
Temperature Model Results utilized in the Fish Analysis). Mean monthly water temperatures under 6 
H4 for all water year types combined would be 5% to 6% higher than those under Existing 7 
Conditions during all five months of the adult migration period. 8 

San Joaquin River 9 

Fall-Run 10 

Flows in the San Joaquin River at Vernalis were examined during the February through May juvenile 11 
Chinook salmon fall-run migration period (Appendix 11C, CALSIM II Model Results utilized in the Fish 12 
Analysis). Mean monthly flows under H4 would generally be similar to flows under Existing 13 
Conditions in all months. Wetter water years under H4 would have similar or greater flows than 14 
those under Existing Conditions, whereas drier years would have lower flows under H4. 15 

Flows in the San Joaquin River at Vernalis were examined during the August through December 16 
adult fall-run Chinook salmon upstream migration period (Appendix 11C, CALSIM II Model Results 17 
utilized in the Fish Analysis). Mean flows under H4 would generally be  up to 25% lower than those 18 
under Existing Conditions during August through October, and would generally be similar to flows 19 
under Existing Conditions during November and December. 20 

Water temperature modeling was not conducted in the San Joaquin River. Mokelumne River 21 

Fall-Run 22 

Flows in the Mokelumne River at the Delta were examined during the February through May 23 
juvenile Chinook salmon fall-run migration period (Appendix 11C, CALSIM II Model Results utilized in 24 
the Fish Analysis). Flows under H4 would be similar to or up to 15% higher than those under 25 
Existing Conditions during February and March, but up to 18% lower than flows under Existing 26 
Conditions during April and May. 27 

Flows in the Mokelumne River at the Delta were examined during the August through December 28 
adult fall-run Chinook salmon upstream migration period (Appendix 11C, CALSIM II Model Results 29 
utilized in the Fish Analysis). Mean flows under H4 would be up to 51% lower than flows under 30 
Existing Conditions during August, up to 29% lower than those under Existing Conditions during 31 
September, and up to 13% lower during October through November. Flows during December would 32 
be up to 15% greater than those under Existing Conditions. 33 

Water temperature modeling was not conducted in the Mokelumne River. 34 
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Through-Delta 1 

Sacramento River 2 

Fall-Run 3 

Juveniles 4 

As described above, Scenario H3 operations would reduce overall OMR reverse flows and reduce 5 
Sacramento River flows below the north Delta diversions (Appendix 11C, CALSIM II Model Results 6 
utilized in the Fish Analysis). Survival of Sacramento River juveniles under Scenarios H3 and H1 7 
averaged for all years was similar to Existing Conditions, with a slight increase in drier years (about 8 
1% greater, or a 5% relative difference) and about 5% decrease (a 16% relative difference) in 9 
wetter years (Table 11-4-74). Under Scenario H4 average survival was similar (1% relative 10 
decrease) to Existing Conditions for all years, drier years and wetter years.  11 

Table 11-4-74. Through-Delta Survival (%) of Emigrating Juvenile Fall-Run Chinook Salmon under 12 
Alternative 4 (Scenarios H3, H1 and H4) 13 

Water 
Year 
Type 

Average Percentage Survival 
Difference in Percentage Survival 

(Relative Difference) 

Scenario 
EXISTING CONDITIONS  

vs. Alt 4 Scenario NAA vs. Alt 4 Scenario 
EXISTING 
CONDITIONS NAA H3 H1  H4 H3 H1 H4 H3 H1 H4 

Sacramento 
Wetter 34.5 31.1 29.0 29.0 32.2 -5.5  

(-15%) 
-5.5  
(-16%) 

-2.3  
(-7%) 

-2.1 
 (-6%) 

-2.1 
 (-7%) 

1.1 
(3%) 

Drier 20.6 20.8 21.7 21.6 21.4 1.1 
(7%) 

1.0 
(5%) 

0.8 
(4%) 

0.9 
(4%) 

0.8 
(4%) 

0.6 
(3%) 

All 
Years 

25.8 24.7 24.4 24.4 25.5 -1.4  
(-1%) 

-1.4  
(-6%) 

-0.3  
(-1%) 

-0.2  
(-1%) 

-0.3  
(-1%) 

0.8 
(3%) 

Mokelumne 
Wetter 17.2 15.7 17.2 17.2 18.0 <0.1 

(<1%) 
0.0 
(0%) 

0.8 
(5%) 

1.5 
(9%) 

1.5 
(10%) 

2.3 
(15%) 

Drier 15.6 15.9 15.8 15.8 16.1 0.2 
(1%) 

0.2 
(1%) 

0.5 
(3%) 

-0.1 
(-1%) 

-0.1 
(-1%) 

0.2 
(1%) 

All 
Years 

16.2 15.9 16.3 16.4 16.8 0.1 
(1%) 

0.2 
(1%) 

0.6 
(4%) 

0.5 
(3%) 

0.5 
(3%) 

0.9 
(6%) 

San Joaquin 
Wetter 19.3 20.3 17.0 17.0 16.7 -2.4 

(-12%) 
-2.3 
(-12%) 

-2.6 
(-13%) 

-3.3 
(-16%) 

-3.3 
(-16%) 

-3.6 
(-18%) 

Drier 10.0 9.5 11.0 11.0 10.7 1.0 
(10%) 

1.0 
(10%) 

0.7 
(7%) 

1.4 
(14%) 

1.5 
(16%) 

1.2 
(13%) 

All 
Years 

13.5 13.6 13.2 13.2 12.9 -0.3 
(-2%) 

-0.3 
(-2%) 

-0.6 
(-4%) 

-0.3  
(-3%) 

-0.4 
(-3%) 

-0.7 
(-5%) 

Note: Average Delta Passage Model results for survival to Chipps Island. 
Wetter = Wet and Above Normal Water Years (6 years). 
Drier = Below Normal, Dry and Critical Water Years (10 years). 
H3 =ESO operations, H1 = Low Outflow, H4 = High Outflow. 
 14 
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Adults 1 

The percentage of Sacramento River origin flow at Collinsville, would be slightly increased (3–7% in 2 
September to November) under Scenario H3 compared to Existing Conditions (Table 11-4-75). This 3 
would not significantly affect olfactory cues for adults migrating to the Sacramento River because 4 
the change is less than 10%.  5 

Table 11-4-75. Percentage (%) of Water at Collinsville that Originated in the Sacramento River and San 6 
Joaquin River during the Adult Fall-Run and Late Fall-Run Chinook Salmon Migration Period for 7 
Alternative 4 (Scenario H3) 8 

Month 

Scenario 

 

Percentage Difference 
EXISTING 
CONDITIONS NAA A4 (H3) 

EXISTING CONDITIONS 
vs. A4 (H3)  

NAA vs. A4 
(H3) 

Fall-Run—Sacramento River 
September 60 65 63  3 -2 
October 60 68 67  7 -1 
November 60 66 63  3 -3 
December 67 66 66  -1 0 
Fall-Run—San Joaquin River 
September 0.3 0.1 1.2  0.9 1.1 
October 0.2 0.3 3.3  3.1 3 
November 0.4 1.0 4.9  4.5 3.9 
December 0.9 1.0 2.9  2 1.9 
Late Fall-Run—Sacramento River 
December 67 66 66  -1 0 
January 76 75 73  -3 -2 
February 75 72 68  -7 -4 
March 78 76 68  -10 -8 

 
Shading indicates 10% or greater absolute difference. 

 9 

Late Fall-Run 10 

Juveniles 11 

As described above, Alternative 4 operations would reduce OMR reverse flows and reduce 12 
Sacramento River flows below the north Delta diversions (Appendix 11C, CALSIM II Model Results 13 
utilized in the Fish Analysis). Conditions under Scenario H4 would further improve OMR flow 14 
conditions relative to the Scenario H3 and LOS. As estimated by DPM, through-Delta survival by 15 
emigrating juvenile late fall-run Chinook salmon under Scenario H3 was slightly increased averaged 16 
across all years (0.5% greater survival, a 2% relative difference) compared to Existing Conditions 17 
(Table 11-4-76). Survival was greater in drier years (1.7% increase, a 9% relative difference) but 18 
reduced in wetter years (1.4%, a 5% relative difference). 19 
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Table 11-4-76. Through-Delta Survival (%) of Emigrating Juvenile Late Fall-Run Chinook Salmon under 1 
Alternative 4 (Scenarios H3, H1, and H4) 2 

Water 
Year 
Type 

Average Percentage Survival 
Difference in Percentage Survival 

(Relative Difference) 

Scenario 
EXISTING CONDITIONS  

vs. Alt 4 Scenario NAA vs. Alt 4 Scenario 
EXISTING 
CONDITIONS NAA H3 H1  H4 H3 H1 H4 H3 H1 H4 

Wetter 28.8 27.3 27.3 26.9 27.2 -1.4  
(-5%) 

-1.9  
(-7%) 

-1.6  
(-5%) 

0.0 
(0%) 

-0.4  
(-2%) 

-0.1 
(0%) 

Drier 18.8 20.2 20.5 19.7 20.2 1.7 
(9%) 

0.9 
(5%) 

1.4 
(7%) 

0.3 
(1%) 

-0.5  
(-2%) 

0.0 
(0%) 

All 
Years 

22.5 22.9 23.0 22.4 22.8 0.5 
(2%) 

-0.1 
(0%) 

0.3 
(1%) 

0.2 
(1%) 

-0.5  
(-2%) 

-0.1 
(0%) 

Note: Delta Passage Model results for survival to Chipps Island. 
Wetter = Wet and Above Normal Water Years (6 years). 
Drier = Below Normal, Dry and Critical Water Years (10 years) 
 3 

Adults 4 

As described above, the percentage of Sacramento River water would be slightly reduced in 5 
December and March (1% to 10% less) compared to NAA (Table 11-4-75). This effect would be less 6 
under Scenario H4 compared to Scenarios H3 and H1 due to reduced north Delta exports. Olfactory 7 
cues would be slightly decreased, but the impact would be less minor because flow changes are than 8 
10% for the bulk of the late fall-run migration.  9 

Overall, the impact on migration conditions from Alternative 4 operations (Scenarios H3, H1 and 10 
H4) is considered less than significant due to similar juvenile survival during all water year types 11 
and minor effect on olfactory cues.  12 

Overall, conditions would be similar across all flow scenarios under Alternative 4. No mitigation 13 
would be required.  14 

Mokelumne River 15 

Fall-Run 16 

Through-Delta survival of emigrating juveniles estimated by DPM under Alternative 4 operations 17 
(Scenarios H3, H1, and H4) was similar to Existing Conditions for all years, drier years, and wetter 18 
years (less than 1% absolute difference in survival, and no more than 5% relative difference) (Table 19 
11-4-74).  20 

San Joaquin River 21 

Fall-Run 22 

Juveniles 23 

Under Alternative 4 (all operation Scenarios H3, H1 and H4), mean survival of juveniles migrating 24 
from the San Joaquin River averaged around 13% (Table 11-4-74). Alternative 4 survival was 25 
similar to Existing Conditions for all years (less than 1% absolute difference, a 2–4% relative 26 
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difference). Survival was slightly greater in drier years (about 1 % greater survival, or 10% more in 1 
relative difference) and slightly reduced in wetter years (about 2% decrease, or 12–13% less in 2 
relative difference).  3 

Adults 4 

As described above, the percentage of San Joaquin River water is very small (no more than 1% 5 
under NAA) during the fall-run migration period (September to December). Under Scenario H3 6 
operations, this would increase by 1–3% in September and October, 4.5% in November, and 2% in 7 
December (Table 11-4-75). Olfactory cues for adults migrating to the San Joaquin River would be 8 
slightly increased under all flows scenarios for Alternative 4. 9 

Summary of CEQA Conclusion 10 

Collectively, these modeling results indicate that the impact of Alternative 4 would be significant 11 
because movement conditions would be substantially reduced. Flows under Alternative 4 would be 12 
substantially reduced during large portions of the migration periods analyzed.  In addition water 13 
temperatures would be elevated and would cause thermal stress to migrating individuals. The 14 
impact of Alternative 4 across the operational range (Scenarios H3, H1 low outflow, and H4 high 15 
outflow) on through-Delta migration conditions would be negligible due to similar juvenile survival 16 
and minor effect on olfactory cues for adults. Although this impact would be significant to fall-/late 17 
fall-run Chinook salmon migration, the impact on the Chinook salmon commercial fishery would be 18 
less than significant because the commercial fishery relies primarily on Central Valley-wide 19 
production of hatchery fish, which is not generally affected by adult return numbers.  20 

This impact is a result of the specific reservoir operations and resulting flows associated with this 21 
alternative. Applying mitigation (e.g., changing reservoir operations in order to alter the flows) to 22 
the extent necessary to reduce this impact to a less-than-significant level would fundamentally 23 
change the alternative, thereby making it a different alternative than that which has been modeled 24 
and analyzed. As a result, this impact is significant and unavoidable because there is no feasible 25 
mitigation available. Even so, proposed below is mitigation that has the potential to reduce the 26 
severity of impact though not necessarily to a less-than-significant level. 27 

Mitigation Measure AQUA-78a: Following Initial Operations of CM1, Conduct Additional 28 
Evaluation and Modeling of Impacts to Fall-/Late Fall–Run Chinook Salmon to Determine 29 
Feasibility of Mitigation to Reduce Impacts to Migration Conditions 30 

Although analysis conducted as part of the EIR/EIS determined that Alternative 4 would have 31 
significant and unavoidable adverse effects on migration habitat, this conclusion was based on 32 
the best available scientific information at the time and may prove to have been over- or 33 
understated. Upon the commencement of operations of CM1 and continuing through the life of 34 
the permit, the BDCP proponents will monitor effects on migration habitat in order to determine 35 
whether such effects would be as extensive as concluded at the time of preparation of this 36 
document and to determine any potentially feasible means of reducing the severity of such 37 
effects. This mitigation measure requires a series of actions to accomplish these purposes, 38 
consistent with the operational framework for Alternative 4.  39 

The development and implementation of any mitigation actions shall be focused on those 40 
incremental effects attributable to implementation of Alternative 4 operations only. 41 
Development of mitigation actions for the incremental impact on migration habitat attributable 42 
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to climate change/sea level rise are not required because these changed conditions would occur 1 
with or without implementation of Alternative 4.  2 

Mitigation Measure AQUA-78b: Conduct Additional Evaluation and Modeling of Impacts 3 
on Fall-/Late Fall–Run Chinook Salmon Migration Conditions Following Initial Operations 4 
of CM1 5 

Following commencement of initial operations of CM1 and continuing through the life of the 6 
permit, the BDCP proponents will conduct additional evaluations to define the extent to which 7 
modified operations could reduce impacts to migration habitat under Alternative 4. The analysis 8 
required under this measure may be conducted as a part of the Adaptive Management and 9 
Monitoring Program required by the BDCP (Chapter 3 of the BDCP, Section 3.6). 10 

Mitigation Measure AQUA-78c: Consult with NMFS and CDFW to Identify and Implement 11 
Potentially Feasible Means to Minimize Effects on Fall-/Late Fall–Run Chinook Salmon 12 
Migration Conditions Consistent with CM1 13 

In order to determine the feasibility of reducing the effects of CM1 operations on fall-run/late 14 
fall-run Chinook salmon habitat, the BDCP proponents will consult with NMFS and the 15 
Department of Fish and Wildlife to identify and implement any feasible operational means to 16 
either effects on migration habitat. Any such action will be developed in conjunction with the 17 
ongoing monitoring and evaluation of habitat conditions required by Mitigation Measure AQUA-18 
78a.  19 

If feasible means are identified to reduce impacts on migration habitat consistent with the 20 
overall operational framework of Alternative 4 without causing new significant adverse impacts 21 
on other covered species, such means shall be implemented. If sufficient operational flexibility 22 
to reduce effects on fall-run/late fall-run Chinook salmon habitat is not feasible under 23 
Alternative 4 operations, achieving further impact reduction pursuant to this mitigation 24 
measure would not be feasible under this Alternative, and the impact on fall-run/late fall-run 25 
Chinook salmon would remain significant and unavoidable.  26 

Impact AQUA-96: Effects of Water Operations on Migration Conditions for Steelhead 27 

Alternatives 3, 4, 5, and 7 (not adverse) 28 

Alternative 3 29 

The effects of Alternative 3 on steelhead migration conditions relative to the NAA are not adverse.  30 

Upstream of the Delta 31 

Sacramento River 32 

Water temperatures in the Sacramento River under Alternative 3 would be the same as those under 33 
Alternative 1A, which indicates that temperatures would not be different during the periods 34 
evaluated relative to NAA. 35 
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Juveniles 1 

Flows in the Sacramento River upstream of Red Bluff were evaluated during the October through 2 
May juvenile steelhead migration period. Flows under A3_LLT would be 10% to 37% lower than 3 
flows under NAA during November depending on water year type, they would be up to 22% higher 4 
during October, December, April, and May (Appendix 11C, CALSIM II Model Results utilized in the Fish 5 
Analysis). Flows under A3_LLT in the January and February would be similar to flows under NAA 6 
with some higher and lower flows in certain water years. 7 

Water temperatures in the Sacramento River under Alternative 3 would be the same as those under 8 
Alternative 1A, which indicates that temperatures would not be different during the periods 9 
evaluated relative to NAA. 10 

Adults 11 

Flows in the Sacramento River upstream of Red Bluff were evaluated during the September through 12 
March steelhead adult upstream migration period (Appendix 11C, CALSIM II Model Results utilized in 13 
the Fish Analysis). Flows under A3_LLT would be lower than flows under NAA during September 14 
depending on water year type, lower by 10% to 37% in November, and generally similar to flows 15 
under NAA in the remaining six months of the period. 16 

Kelts 17 

Flows in the Sacramento River upstream of Red Bluff were evaluated during the March and April 18 
steelhead kelt downstream migration period (Appendix 11C, CALSIM II Model Results utilized in the 19 
Fish Analysis). Flows during March would be similar to NAA flows but higher in below normal, 20 
critical and above normal years (up to 13% higher) and flow would be higher during April (up to 21 
13% higher) except for being similar to NAA in critical years.  22 

Overall in the Sacramento River, Alternative 3 would not result in biologically meaningful effects on 23 
juvenile, adult, or kelt steelhead migration based on mean monthly flows and water temperatures. 24 

Clear Creek 25 

Water temperature modeling was not conducted in Clear Creek. 26 

Juveniles 27 

Flows in Clear Creek during the October through May juvenile steelhead migration period under 28 
A3_LLT would be similar to flows under NAA except in critical years during October, November and 29 
January (7%, 9% and 7% higher, respectively), in critical years in February (6% lower), and in 30 
below normal years in March (6% lower) (Appendix 11C, CALSIM II Model Results utilized in the Fish 31 
Analysis). 32 

Adults 33 

Flows in Clear Creek during the September through March adult steelhead migration period under 34 
A3_LLT would similar to flows under NAA except in critical years during September, October, 35 
November and January (13%, 7%, 9% and 7% higher, respectively), in critical years in February 36 
(6% lower), and in below normal years in March (6% lower) (Appendix 11C, CALSIM II Model Results 37 
utilized in the Fish Analysis). 38 
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Kelts 1 

Flows in Clear Creek during the March through April steelhead kelt downstream migration period 2 
under A3_LLT would be similar to or greater flows under NAA except for lower flows in below 3 
normal years in March (6% lower) (Appendix 11C, CALSIM II Model Results utilized in the Fish 4 
Analysis). 5 

Overall in Clear Creek, Alternative 3 would not have biologically meaningful effects on juvenile, 6 
adult, or kelt steelhead migration. 7 

Feather River 8 

Water temperatures in the Feather River under Alternative 3 would be the same as those under 9 
Alternative 1A, which indicates that temperatures would not be different during the periods 10 
evaluated relative to NAA. 11 

Juveniles 12 

Flows in the Feather River at the confluence with the Sacramento River were examined during the 13 
October through May juvenile steelhead migration period (Appendix 11C, CALSIM II Model Results 14 
utilized in the Fish Analysis). Flows under A3_LLT would be similar to or greater than flows under 15 
NAA in all months and water years except during October in above normal years (6% lower) and 16 
January in critical years (8% lower). 17 

Adults 18 

Flows in the Feather River at the confluence with the Sacramento River were examined during the 19 
September through March adult steelhead upstream migration period (Appendix 11C, CALSIM II 20 
Model Results utilized in the Fish Analysis). Flows under A3_LLT would be similar to or greater than 21 
flows under NAA in all months and water years except during September in below normal years 22 
(31% lower), October in above normal years (6% lower) and January in critical years (8% lower). 23 

Kelts 24 

Flows in the Feather River at the confluence with the Sacramento River were examined during the 25 
March and April steelhead kelt downstream migration period (Appendix 11C, CALSIM II Model 26 
Results utilized in the Fish Analysis). Flows under A3_LLT would generally be greater than those 27 
under NAA in both months (up to 22% higher). 28 

Overall in the Feather River, project-related effects of Alternative 3 consist of negligible changes in 29 
water temperature, and negligible effects (<5%) on mean monthly flow or increases in flow that 30 
would have a beneficial effect on migration conditions for juvenile, adult and kelt steelhead. 31 

American River 32 

Water temperatures in the American River under Alternative 3 would be the same as those under 33 
Alternative 1A, which indicates that temperatures would not be different during the periods 34 
evaluated relative to NAA. 35 

Juveniles 36 

Flows in the American River at the confluence with the Sacramento River were evaluated during the 37 
October through May juvenile steelhead migration period (Appendix 11C, CALSIM II Model Results 38 
utilized in the Fish Analysis). Flows under A3_LLT would be similar to or greater than flows under 39 
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NAA during the entire period except for lower flows in dry and critical years in March (7% and 9% 1 
lower). 2 

Adults 3 

Flows in the American River at the confluence with the Sacramento River were evaluated during the 4 
September through March steelhead adult upstream migration period (Appendix 11C, CALSIM II 5 
Model Results utilized in the Fish Analysis). Flows under A3_LLT would be similar to or greater than 6 
flows under NAA during the entire period except for lower flows in dry and critical years in March 7 
(7% and 9% lower) and would be lower during September for all water year types except dry and 8 
critical years (16% to 50% lower). 9 

Kelts 10 

Flows in the American River at the confluence with the Sacramento River were evaluated for the 11 
March and April kelt migration period. Flows under A3_LLT would generally be similar to flows 12 
under NAA except in dry and critical years during March (7% and 9% lower) (Appendix 11C, 13 
CALSIM II Model Results utilized in the Fish Analysis). 14 

Overall in the American River, results indicate that project-related effects of Alternative 3 consist of 15 
negligible effects on temperature, negligible effects (<5%) on flow or increases in flow that would 16 
have beneficial effects on migration conditions, with decreases in flow that would be infrequent, of 17 
small magnitude, or would occur in wetter water years that would not have biologically meaningful 18 
effects on juvenile, adult, or kelt steelhead migration conditions in the American River. 19 

Stanislaus River 20 

Water temperatures in the Stanislaus River under Alternative 3 would be the same as those under 21 
Alternative 1A, which indicates that temperatures would not be different during the periods 22 
evaluated relative to NAA. 23 

Juveniles 24 

Flows in the Stanislaus River at the confluence with the San Joaquin River were evaluated during the 25 
October through May juvenile steelhead migration period. Flows under A3_LLT would be similar to 26 
flows under NAA during the entire period (Appendix 11C, CALSIM II Model Results utilized in the Fish 27 
Analysis). 28 

Adults 29 

Flows in the Stanislaus River at the confluence with the San Joaquin River were evaluated during the 30 
September through March steelhead adult upstream migration period (Appendix 11C, CALSIM II 31 
Model Results utilized in the Fish Analysis). Flows under A3_LLT would be similar flows under NAA 32 
during the entire period. 33 

Kelts 34 

Flows in the Stanislaus River at the confluence with the San Joaquin River were evaluated for the 35 
March and April kelt migration period. Flows under A3_LLT would be similar to under NAA for both 36 
months (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 37 

Overall in the Stanislaus River, there would be no effects of Alternative 3 on flows or water 38 
temperatures during the juvenile, adult, or kelt steelhead migration periods. 39 
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San Joaquin River 1 

Water temperature modeling was not conducted in the San Joaquin River. 2 

Juveniles 3 

Flows in the San Joaquin River at Vernalis were evaluated during the October through May juvenile 4 
steelhead migration period. Flows under A3_LLT would be similar to flows under NAA during the 5 
entire period (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 6 

Adults 7 

Flows in the San Joaquin River at Vernalis were evaluated during the September through March 8 
steelhead adult upstream migration period (Appendix 11C, CALSIM II Model Results utilized in the 9 
Fish Analysis). Flows under A3_LLT would be similar flows under NAA during the entire period. 10 

Kelts 11 

Flows in the San Joaquin River at Vernalis were evaluated for the March and April kelt migration 12 
period. Flows under A3_LLT would be similar to under NAA for both months (Appendix 11C, CALSIM 13 
II Model Results utilized in the Fish Analysis). 14 

Mokelumne River 15 

Water temperature modeling was not conducted in the Mokelumne River. 16 

Juveniles 17 

Flows in the Mokelumne River were evaluated during the October through May juvenile steelhead 18 
migration period. Flows under A3_LLT would be similar to flows under NAA during the entire period 19 
(Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 20 

Adults 21 

Flows in the Mokelumne River were evaluated during the September through March steelhead adult 22 
upstream migration period (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 23 
Flows under A3_LLT would be similar flows under NAA during the entire period. 24 

Kelts 25 

Flows in the Mokelumne River were evaluated for the March and April kelt migration period. Flows 26 
under A3_LLT would be similar to under NAA for both months (Appendix 11C, CALSIM II Model 27 
Results utilized in the Fish Analysis). 28 

The through-Delta methodology for assessing steelhead Delta migration habitat conditions is fully 29 
described in the analysis of Alternative 1A. 30 

Sacramento River 31 

Juveniles 32 

Based on DPM results for Chinook salmon (Impact AQUA-42 for Alternative 3), steelhead survival 33 
would not be expected to decrease more than 0.5% under Alternative 3. 34 
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Adults 1 

The upstream adult steelhead migration occurs from September–March, peaking during December-2 
February. The steelhead kelt downstream migration occurs from January–April. The proportion of 3 
Sacramento River water in the Delta under Alternative 3 would to be similar (<10% difference) to 4 
NAA during the majority (October–March) of the adult steelhead upstream migration, including 5 
during the peak migration months (Table 11-3-14). The proportion of Sacramento River water 6 
decreases in September compared to NAA (13%). Based on the overall similarity in Sacramento 7 
River flow olfactory cues, especially during the adult upstream and kelt downstream migration 8 
periods, the effects would be expected to be similar. Alternative 3 would not have an adverse effect 9 
on adult and kelt steelhead migration through the Delta. 10 

San Joaquin River 11 

Juveniles 12 

The only changes to San Joaquin River flows at Vernalis would result from the modeled effects of 13 
climate change on inflows to the river downstream of Friant Dam and reduced tributary inflows. 14 
There no flow changes associated with the Alternatives. Alternative 3 would have no effect on 15 
steelhead migration success through the Delta. 16 

Adults 17 

Alternative 3 would slightly increase the proportion of San Joaquin River water in the Delta in 18 
September through December by 1.9% compared to NAA (Table 11-3-14). Therefore, Alternative 3 19 
would have no effect on the adult steelhead and kelt migration because olfactory cues and flow 20 
conditions would be relatively unchanged. 21 

Based on DPM, through-Delta juvenile steelhead survival would not be expected to decrease more 22 
than 0.5% under Alternative 3. Alternative 3 would also not have an adverse effect on Sacramento 23 
River adult and kelt steelhead migration through the Delta. Alternative 3 would also have no effect 24 
on the San Joaquin River juvenile and adult steelhead and kelt through-Delta migrations because 25 
olfactory cues and flow conditions would be relatively unchanged. 26 

NEPA Effects: Collectively, these results indicate that Alternative 3 operations would not adversely 27 
affect upstream or through-Delta migration conditions for Central Valley steelhead because the 28 
alternative does not have the potential to substantially interfere with the movement of fish.  29 

Upstream of the Delta, Alternative 3 would have negligible effects on water temperatures in the 30 
Sacramento, Feather, American, and Stanislaus Rivers, and effects on flow would consist of 31 
negligible effects (<5% difference), beneficial effects (increases in flow to 84%), or reductions in 32 
flow that would not have biologically meaningful effects on migration conditions based on the 33 
infrequency of occurrence throughout a relatively long migration period (to -68%), moderate 34 
magnitude (i.e., more routine reductions in flow to -16%), and/or timing of the reduction (i.e., larger 35 
reductions in wetter water years when effects on migration would not be critical). 36 

On the basis of changes in flow and migration routing, through-Delta juvenile survival under 37 
Alternative 3 would be similar to or slightly lower than NAA, averaged across all years. In addition to 38 
biologically-based triggers to inform real-time operations of the NDD, several key conservation 39 
measures (CM6, CM15, and CM16) would minimize adverse effects. Near-field predation losses 40 
would be managed with CM15. Despite a minor reduction in through-Delta flows during the adult 41 
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migration period, the olfactory cues would be adequate and not substantially affected by flow 1 
operations under Alternative 3. 2 

Near-field effects of Alternative 3 NDD on Sacramento River steelhead related to impingement and 3 
predation associated with three new intake structures could result in negative effects on juvenile 4 
migrating steelhead, although there is high uncertainty regarding the overall effects. It is expected 5 
that the level of near-field impacts would be directly correlated to the number of new intake 6 
structures in the river and thus the level of impacts associated with 2 new intakes would be 7 
considerably lower than those expected from having 5 new intakes in the river. Estimates within the 8 
effects analysis range from very low levels of effects (<1% mortality) to more significant effects (~ 9 
12% mortality above current baseline levels). CM15 would be implemented with the intent of 10 
providing localized and temporary reductions in predation pressure at the NDD. Additionally, 11 
several pre-construction studies to better understand how to minimize losses associated with the 2 12 
new intake structures will be implemented as part of the final NDD screen design effort. Alternative 13 
3 also includes an Adaptive Management Program and Real-Time Operational Decision-Making 14 
Process to evaluate and make limited adjustments intended to provide adequate migration 15 
conditions for steelhead. 16 

Two recent studies (Newman 2003 and Perry 2010) indicate that far-field effects associated with 17 
the new intakes could cause a reduction in smolt survival in the Sacramento River downstream of 18 
the NDD intakes due to reduced flows in this area. The analyses of other elements of Alternative 3 19 
predict improvements in smolt condition and survival associated with increased access to the Yolo 20 
Bypass (CM2), enhanced channel margin habitat along 15 miles of juvenile salmonid migration 21 
routes (under CM6), reduced interior Delta entry (from the action of nonphysical barriers under 22 
CM16), and reduced south Delta entrainment (under CM1). The overall magnitude of each of these 23 
factors and how they might interact and/or offset each other in affecting salmonid survival through 24 
the Plan Area remains an area of active investigation.  25 

The DPM is a flow-based model that incorporates flow-survival and junction routing relationships 26 
with flow modeling of operations to estimate relative differences between scenarios in smolt 27 
migration survival throughout the entire Plan Area. The DPM predicted that smolt migration 28 
survival under Alternative 3 would be similar to or slightly lower than survival those estimated for 29 
NAA. Several ongoing and planned studies related to salmonid survival at and downstream of the 30 
NDD are expected to be completed in the foreseeable future. These efforts are expected to improve 31 
understanding of the relationships and interactions among the various factors affecting salmonid 32 
survival, and reduce the uncertainty around the potential effects of Project implementation on 33 
migration conditions for steelhead.  34 

Alternative 4 35 

The effects of Alternative 4 on steelhead migration conditions relative to the NAA are not adverse. 36 
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Upstream of the Delta 1 

H3/ESO 2 

Sacramento River 3 

Juveniles 4 

Sacramento River flow upstream of Red Bluff during the juvenile steelhead migration period 5 
(October through May) (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis) is used 6 
to represent flow conditions in the mainstem of the upper river below Keswick Dam. Flows under 7 
H3 during this period would generally be similar to flows under NAA, except during November, 8 
during which flows would be up to 18% lower than flows under NAA. These reductions would not 9 
have a biologically meaningful effect on steelhead juvenile migration because reductions occur 10 
during only one of eight months of the period. 11 

Mean monthly water temperatures in the Sacramento River upstream of Red Bluff were evaluated 12 
during the October through May juvenile steelhead migration period (Appendix 11D, Sacramento 13 
River Water Quality Model and Reclamation Temperature Model Results utilized in the Fish Analysis). 14 
There would be no differences (<5%) in mean monthly water temperature between NAA and H3 in 15 
any month or water year type throughout the period. 16 

Overall, these results indicate that H3 would not have biologically meaningful effects on juvenile 17 
migration conditions. 18 

Adults 19 

Instream flows upstream of Red Bluff were compared monthly over the period from September 20 
through March under H3 and NAA (Appendix 11C, CALSIM II Model Results utilized in the Fish 21 
Analysis). Flows under H3 during this period would generally be similar to flows under NAA, except 22 
during November, during which flows would be up to 18% lower than flows under NAA. These 23 
reductions would not have a biologically meaningful effect on steelhead adult migration because 24 
reductions occur during only one of seven months of the period.  25 

Mean monthly water temperatures in the Sacramento River upstream of Red Bluff were evaluated 26 
during the September through March steelhead adult upstream migration period (Appendix 11D, 27 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 28 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 29 
NAA and H3 in any month or water year type throughout the period. 30 

Kelts 31 

Average Sacramento River flows upstream of Red Bluff under H3 during March and April (Appendix 32 
11C, CALSIM II Model Results utilized in the Fish Analysis) would generally be similar to flows under 33 
NAA. Therefore, H3 would not affect kelt migration in the Sacramento River. 34 

Mean monthly water temperatures in the Sacramento River upstream of Red Bluff were evaluated 35 
during the March through April steelhead kelt downstream migration period (Appendix 11D, 36 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 37 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 38 
NAA and H3 in any month or water year type throughout the period. 39 
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Overall in the Sacramento River, these results indicate that H3 would not have biologically 1 
meaningful effects on juvenile, adult, or kelt steelhead migration in the Sacramento River. 2 

Clear Creek 3 

No water temperature modeling was conducted in Clear Creek. 4 

Juveniles 5 

Flows in Clear Creek at Whiskeytown were evaluated for the juvenile steelhead migration period 6 
(October through May) (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). Flows 7 
under H3 would be similar to or greater than flows under NAA throughout the period. These results 8 
indicate that effects of H3 on flows would not affect juvenile steelhead migration conditions in Clear 9 
Creek. 10 

Adults 11 

Flows in Clear Creek at Whiskeytown were evaluated for the September through March adult 12 
steelhead migration period (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 13 
Flows under H3 would be similar to or greater than flows under NAA throughout the period. These 14 
results indicate that effects of Alternative 4 on flows would not affect adult steelhead migration 15 
conditions in Clear Creek. 16 

Kelts 17 

Flows in Clear Creek at Whiskeytown were evaluated for the March through April kelt steelhead 18 
migration period (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). Flows under 19 
H3 would be similar to or greater than flows under NAA throughout the period. These results 20 
indicate that H3 would not affect kelt steelhead migration conditions in Clear Creek. 21 

Overall in Clear Creek, these results indicate that effects of H3 on flows would not affect juvenile, 22 
adult, or kelt steelhead migration. 23 

Feather River 24 

Juveniles 25 

Flows in the Feather River at Thermalito Afterbay (high-flow channel) and at the confluence with 26 
the Sacramento River were evaluated during the October through May juvenile steelhead migration 27 
period (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). Flows in the high-flow 28 
channel under H3 would generally be similar to or greater than flows under NAA throughout the 29 
period. Increases in flow would have a beneficial effect on migration conditions, particularly in drier 30 
water years during some months (up to 54% greater flows). 31 

Flows under H3 in the Feather River at the confluence with the Sacramento River during October 32 
through May would generally be similar to or greater than flows under NAA, except in above normal 33 
water years during November (6% lower) and December (8% lower) (Appendix 11C, CALSIM II 34 
Model Results utilized in the Fish Analysis). These isolated reductions would not have biologically 35 
meaningful effects on juvenile steelhead migration conditions.  36 

Mean monthly water temperatures in the Feather River at the confluence with the Sacramento River 37 
were evaluated during the October through May juvenile steelhead migration period (Appendix 11D, 38 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 39 
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Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 1 
NAA and H3 in any month or water year type throughout the period. 2 

Overall, there would be no biologically meaningful effects H3 on juvenile migration conditions in the 3 
Feather River.  4 

Adults 5 

Flows in the Feather River at Thermalito Afterbay (high-flow channel) and at the confluence with 6 
the Sacramento River were evaluated during the September through March adult migration period 7 
(Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). e Flows in the high-flow 8 
channel under H3 would generally be similar to or greater than flows under NAA, except during 9 
September, in which flows would be up to 42% lower depending on water year type. These flow 10 
reductions would be isolated and would, therefore, not have a biologically meaningful effect on adult 11 
steelhead migration conditions. Flows in the Feather River at the confluence with the Sacramento 12 
River under H3 would generally be similar to or greater than flows under NAA, except during 13 
September, in which flows would be up to 27% lower depending on water year type. These flow 14 
reductions would be isolated and would, therefore, not have a biologically meaningful effect on adult 15 
steelhead migration conditions.  16 

Mean monthly water temperatures in the Feather River at the confluence with the Sacramento River 17 
were evaluated during the September through March steelhead adult upstream migration period 18 
(Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results 19 
utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 20 
temperature between NAA and H3 in any month or water year type throughout the period. 21 

Kelts 22 

Flows in the Feather River at the Thermalito Afterbay and at the confluence with the Sacramento 23 
River were evaluated during the March and April kelt migration period. Flows at Thermalito under 24 
H3 during March and April would generally be similar to or up to 54% greater than flows under 25 
NAA. Flows at the confluence with the Sacramento River would generally be similar to or up to 14% 26 
greater than flows under NAA. These results indicate that H3 would not affect kelt steelhead 27 
migration conditions in the Feather River. 28 

Mean monthly water temperatures in the Feather River at the confluence with the Sacramento River 29 
were evaluated during the March through April steelhead kelt downstream migration period 30 
(Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results 31 
utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 32 
temperature between NAA and H3 in any month or water year type throughout the period. 33 

Overall in the Feather River, H3 would not have biologically meaningful effects on juvenile, adult, or 34 
kelt steelhead migration. 35 

American River 36 

Juveniles 37 

Flows in the American River at the confluence with the Sacramento River (Appendix 11C, CALSIM II 38 
Model Results utilized in the Fish Analysis) were evaluated for the juvenile steelhead migration period 39 
(October through May). Flows under H3 would generally be similar to flows under NAA, except 40 
during November, in which flows would be up to 8% lower depending on water year type, and 41 
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during May, in which flows would be up to 24% greater depending on water year type. Increases 1 
and decreases would be too rare to have biologically meaningful effects on juvenile steelhead 2 
migration. 3 

Mean monthly water temperatures in the American River at the confluence with the Sacramento 4 
River were evaluated during the October through May juvenile steelhead migration period 5 
(Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results 6 
utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 7 
temperature between NAA and H3 in any month or water year type throughout the period. 8 

Based on generally negligible effects or increases in mean monthly flow and negligible effects on 9 
water temperature, effects of H3 on flows would not affect juvenile steelhead migration in the 10 
American River. 11 

Adults 12 

Flows in the American River at the confluence with the Sacramento River (Appendix 11C, CALSIM II 13 
Model Results utilized in the Fish Analysis) were evaluated for the September through March adult 14 
migration period. Flows would generally be similar to flows under NAA, except during September 15 
and November, in which flows would be up to 18% lower depending on month and water year type. 16 
These reductions would be too rare to cause biologically meaningful effects on adult steelhead 17 
migration.  18 

Mean monthly water temperatures in the American River at the confluence with the Sacramento 19 
River were evaluated during the September through March steelhead adult upstream migration 20 
period (Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model 21 
Results utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 22 
temperature between NAA and H3 in any month or water year type throughout the period. 23 

Kelts 24 

Flows in the American River at the confluence with the Sacramento River (Appendix 11C, CALSIM II 25 
Model Results utilized in the Fish Analysis) were evaluated for the March through April kelt migration 26 
period. Flows under H3 would generally be similar to flows under NAA during this period, except for 27 
small reductions in flows in dry and critical years during March (5% to 6% lower). 28 

Mean monthly water temperatures in the American River at the confluence with the Sacramento 29 
River were evaluated during the March through April steelhead kelt downstream migration period 30 
(Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results 31 
utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 32 
temperature between NAA and H3 in any month or water year type throughout the period. 33 

Overall in the American River, the effects of H3 on flows would not affect juvenile, adult, or kelt 34 
migration conditions. 35 

Stanislaus River 36 

Flows in the Stanislaus River at the confluence with the San Joaquin River for H3 are not different 37 
from flows under NAA for any month. Therefore, there would be no effect of H3 on juvenile, adult, or 38 
kelt migration in the Stanislaus River.  39 
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Further, mean monthly water temperatures in the Stanislaus River at the confluence with the San 1 
Joaquin River for H3 are not different from flows under NAA for any month. Therefore, there would 2 
be no effect of H3 on juvenile, adult, or kelt migration in the Stanislaus River. 3 

San Joaquin River 4 

Flows in the San Joaquin River at Vernalis for H3 are not different from flows under NAA for any 5 
month. Therefore, there would be no effect of H3 on juvenile, adult, or kelt migration in the San 6 
Joaquin River.  7 

Water temperature modeling was not conducted in the San Joaquin River. 8 

Mokelumne River 9 

Flows in the Mokelumne River at the Delta for H3 are not different from flows under NAA for any 10 
month. Therefore, there would be no effect of H3 on juvenile, adult, or kelt migration in the 11 
Mokelumne River.  12 

Water temperature modeling was not conducted in the Mokelumne River. 13 

H1/LOS 14 

Sacramento River 15 

Juveniles 16 

Flows under H1 in the Sacramento River upstream of Red Bluff during the October through May 17 
juvenile steelhead migration period would generally be similar to flows under NAA, except during 18 
November, in which flows would be up to 28% lower, and during December through February and 19 
May, in which flows would be up to 14% higher (Appendix 11C, CALSIM II Model Results utilized in 20 
the Fish Analysis).  21 

Mean monthly water temperatures in the Sacramento River upstream of Red Bluff were evaluated 22 
during the October through May juvenile steelhead migration period (Appendix 11D, Sacramento 23 
River Water Quality Model and Reclamation Temperature Model Results utilized in the Fish Analysis). 24 
There would be no differences (<5%) in mean monthly water temperature between NAA and H1 in 25 
any month or water year type throughout the period. 26 

Adults 27 

Flows under H1 in the Sacramento River upstream of Red Bluff during the September through 28 
March adult steelhead migration period would generally be similar to flows under NAA, except 29 
during November, in which flows would be up to 28% lower, and during December through 30 
February, in which flows would be up to 13% higher  (Appendix 11C, CALSIM II Model Results 31 
utilized in the Fish Analysis).  32 

Mean monthly water temperatures in the Sacramento River upstream of Red Bluff were evaluated 33 
during the September through March steelhead adult upstream migration period (Appendix 11D, 34 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 35 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 36 
NAA and H1 in any month or water year type throughout the period. 37 
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Kelts 1 

Flows under H1 in the Sacramento River upstream of Red Bluff during the March through April adult 2 
steelhead migration period would generally be similar to flows under NAA (Appendix 11C, CALSIM II 3 
Model Results utilized in the Fish Analysis).  4 

Mean monthly water temperatures in the Sacramento River upstream of Red Bluff were evaluated 5 
during the March through April steelhead kelt downstream migration period (Appendix 11D, 6 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 7 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 8 
NAA and H1 in any month or water year type throughout the period. 9 

Clear Creek 10 

No water temperature modeling was conducted in Clear Creek. 11 

Juveniles 12 

lows under H1 in Clear Creek at Whiskeytown during the October through May juvenile migration 13 
period would generally be similar to flows under NAA (Appendix 11C, CALSIM II Model Results 14 
utilized in the Fish Analysis).  15 

Adults 16 

lows under H1 in Clear Creek at Whiskeytown during the September through March adult migration 17 
period would generally be similar to flows under NAA (Appendix 11C, CALSIM II Model Results 18 
utilized in the Fish Analysis). 19 

Kelts 20 

lows under H1 in Clear Creek at Whiskeytown during the March through April kelt migration period 21 
would generally be similar to flows under NAA (Appendix 11C, CALSIM II Model Results utilized in 22 
the Fish Analysis). 23 

Feather River 24 

Juveniles 25 

Flows under H1 in the Feather River at Thermalito Afterbay and the confluence with the Sacramento 26 
River during the October through May juvenile migration period would generally be similar to or up 27 
to 55% greater than flows under NAA depending on location, month, and water year type (Appendix 28 
11C, CALSIM II Model Results utilized in the Fish Analysis).  29 

Mean monthly water temperatures in the Feather River at the confluence with the Sacramento River 30 
were evaluated during the October through May juvenile steelhead migration period (Appendix 11D, 31 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 32 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 33 
NAA and H1 in any month or water year type throughout the period. 34 

Adults 35 

Flows under H1 in the Feather River at Thermalito Afterbay and the confluence with the Sacramento 36 
River during the September through March adult migration period would generally be similar to or 37 
up to 55% greater than flows under NAA, except during September, in which flows would be up to 38 
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86% lower depending on water year type and location (Appendix 11C, CALSIM II Model Results 1 
utilized in the Fish Analysis).  2 

Mean monthly water temperatures in the Feather River at the confluence with the Sacramento River 3 
were evaluated during the September through March steelhead adult upstream migration period 4 
(Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results 5 
utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 6 
temperature between NAA and H1 in any month or water year type throughout the period. 7 

Kelts 8 

Flows under H1 in the Feather River at Thermalito Afterbay and the confluence with the Sacramento 9 
River during the March through April kelt migration period would generally be similar to or up to 10 
47% greater than flows under NAA (Appendix 11C, CALSIM II Model Results utilized in the Fish 11 
Analysis).  12 

Mean monthly water temperatures in the Feather River at the confluence with the Sacramento River 13 
were evaluated during the March through April steelhead kelt downstream migration period 14 
(Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results 15 
utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 16 
temperature between NAA and H1 in any month or water year type throughout the period. 17 

American River 18 

Juveniles 19 

Flows under H1 in the American River at the confluence with the Sacramento River during the 20 
October through May juvenile migration period would generally be similar to flows under NAA, 21 
except during December and May, in which flows would be up to 27% higher, and during November, 22 
in which flows would be up to 11% lower (Appendix 11C, CALSIM II Model Results utilized in the Fish 23 
Analysis).  24 

Mean monthly water temperatures in the American River at the confluence with the Sacramento 25 
River were evaluated during the October through May juvenile steelhead migration period 26 
(Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results 27 
utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 28 
temperature between NAA and H1 in any month or water year type throughout the period. 29 

Adults 30 

Flows under H1 in the American River at the confluence with the Sacramento River during the 31 
September through March adult migration period would generally be similar to flows under NAA 32 
except during September and November, in which flows would be up to 49% lower than flows under 33 
NAA, and during December, in which flows would be up to 12% higher (Appendix 11C, CALSIM II 34 
Model Results utilized in the Fish Analysis).  35 

Mean monthly water temperatures in the American River at the confluence with the Sacramento 36 
River were evaluated during the September through March steelhead adult upstream migration 37 
period (Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model 38 
Results utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 39 
temperature between NAA and H3 in any month or water year type throughout the period. 40 
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Kelts 1 

Flows under H1 in the American River at the confluence with the Sacramento River during the 2 
March through April kelt migration period would generally be similar to flows under NAA with few 3 
exceptions (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis).  4 

Mean monthly water temperatures in the American River at the confluence with the Sacramento 5 
River were evaluated during the March through April steelhead kelt downstream migration period 6 
(Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results 7 
utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 8 
temperature between NAA and H1 in any month or water year type throughout the period. 9 

Stanislaus River 10 

Flows in the Stanislaus River at the confluence with the San Joaquin River for H1 are not different 11 
from flows under NAA for any month. Therefore, there would be no effect of H1 on juvenile, adult, or 12 
kelt migration in the Stanislaus River.  13 

Further, mean monthly water temperatures in the Stanislaus River at the confluence with the San 14 
Joaquin River for H1 are not different from flows under NAA for any month. Therefore, there would 15 
be no effect of H1 on juvenile, adult, or kelt migration in the Stanislaus River. 16 

San Joaquin River 17 

Flows in the San Joaquin River at Vernalis for H1 are not different from flows under NAA for any 18 
month. Therefore, there would be no effect of H1 on juvenile, adult, or kelt migration in the San 19 
Joaquin River.  20 

Water temperature modeling was not conducted in the San Joaquin River. 21 

Mokelumne River 22 

Flows in the Mokelumne River at the Delta for H1 are not different from flows under NAA for any 23 
month. Therefore, there would be no effect of H1 on juvenile, adult, or kelt migration in the 24 
Mokelumne River.  25 

Water temperature modeling was not conducted in the Mokelumne River. 26 

H4/HOS 27 

Sacramento River 28 

Juveniles 29 

Flows under H4 in the Sacramento River upstream of Red Bluff during the October through May 30 
juvenile steelhead migration period would generally be similar to flows under NAA, except during 31 
November (up to 16% lower) (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis).  32 

Mean monthly water temperatures in the Sacramento River upstream of Red Bluff were evaluated 33 
during the October through May juvenile steelhead migration period (Appendix 11D, Sacramento 34 
River Water Quality Model and Reclamation Temperature Model Results utilized in the Fish Analysis). 35 
There would be no differences (<5%) in mean monthly water temperature between NAA and H4 in 36 
any month or water year type throughout the period. 37 
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Adults 1 

Flows under H4 in the Sacramento River upstream of Red Bluff during the September through 2 
March adult steelhead migration period would generally be similar to flows under NAA, except 3 
during September, in which flows would be up to 18% higher, and during November, in which flows 4 
would be up to 16% lower (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 5 

Mean monthly water temperatures in the Sacramento River upstream of Red Bluff were evaluated 6 
during the September through March steelhead adult upstream migration period (Appendix 11D, 7 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 8 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 9 
NAA and H4 in any month or water year type throughout the period. 10 

Kelts 11 

Flows under H4 in the Sacramento River upstream of Red Bluff during the March through April adult 12 
steelhead migration period would generally be similar to flows under NAA (Appendix 11C, CALSIM II 13 
Model Results utilized in the Fish Analysis).  14 

Mean monthly water temperatures in the Sacramento River upstream of Red Bluff were evaluated 15 
during the March through April steelhead kelt downstream migration period (Appendix 11D, 16 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 17 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 18 
NAA and H4 in any month or water year type throughout the period. 19 

Clear Creek 20 

No water temperature modeling was conducted in Clear Creek. 21 

Juveniles 22 

lows under H4 in Clear Creek at Whiskeytown during the October through May juvenile migration 23 
period would generally be similar to flows under NAA (Appendix 11C, CALSIM II Model Results 24 
utilized in the Fish Analysis).  25 

Adults 26 

lows under H4 in Clear Creek at Whiskeytown during the September through March adult migration 27 
period would generally be similar to flows under NAA (Appendix 11C, CALSIM II Model Results 28 
utilized in the Fish Analysis). 29 

Kelts 30 

lows under H4 in Clear Creek at Whiskeytown during the March through April kelt migration period 31 
would generally be similar to flows under NAA (Appendix 11C, CALSIM II Model Results utilized in 32 
the Fish Analysis).  33 

Feather River 34 

Juveniles 35 

lows under H4 in the Feather River at Thermalito Afterbay and the confluence with the Sacramento 36 
River during the October through May juvenile migration period would generally be similar to or up 37 
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to 518% greater than flows under NAA (Appendix 11C, CALSIM II Model Results utilized in the Fish 1 
Analysis).  2 

Mean monthly water temperatures in the Feather River at the confluence with the Sacramento River 3 
were evaluated during the October through May juvenile steelhead migration period (Appendix 11D, 4 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 5 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 6 
NAA and H4 in any month or water year type throughout the period. 7 

Adults 8 

Flows under H4 in the Feather River at Thermalito Afterbay and the confluence with the Sacramento 9 
River during the September through March adult migration period would generally be similar to 10 
flows under NAA, except during September and December, in which flows would be up to 60% 11 
lower depending on water year type and location (Appendix 11C, CALSIM II Model Results utilized in 12 
the Fish Analysis).  13 

Mean monthly water temperatures in the Feather River at the confluence with the Sacramento River 14 
were evaluated during the September through March steelhead adult upstream migration period 15 
(Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results 16 
utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 17 
temperature between NAA and H4 in any month or water year type throughout the period. 18 

Kelts 19 

Flows under H4 in the Feather River at Thermalito Afterbay and the confluence with the Sacramento 20 
River during the March through April kelt migration period would generally be similar to or greater 21 
than flows under H3 during March and up to 518% higher during April (Appendix 11C, CALSIM II 22 
Model Results utilized in the Fish Analysis).  23 

Mean monthly water temperatures in the Feather River at the confluence with the Sacramento River 24 
were evaluated during the March through April steelhead kelt downstream migration period 25 
(Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results 26 
utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 27 
temperature between NAA and H4 in any month or water year type throughout the period. 28 

American River 29 

Juveniles 30 

Flows under H4 in the American River at the confluence with the Sacramento River during the 31 
October through May juvenile migration period would generally be similar to flows under NAA, 32 
except during October and November in which flows would be up to 16% lower (Appendix 11C, 33 
CALSIM II Model Results utilized in the Fish Analysis). These reductions would not be large or 34 
frequent enough to have biologically meaningful effects on juvenile steelhead migration conditions.  35 

Mean monthly water temperatures in the American River at the confluence with the Sacramento 36 
River were evaluated during the October through May juvenile steelhead migration period 37 
(Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results 38 
utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 39 
temperature between NAA and H4 in any month or water year type throughout the period. 40 
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Adults 1 

Flows under H4 in the American River at the confluence with the Sacramento River during the 2 
September through March adult migration period would generally be similar to flows under H3, 3 
except during October and November in which flows would be up to 16% lower under H3 4 
(Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). These reductions would not be 5 
large or frequent enough to have biologically meaningful effects on adult steelhead migration 6 
conditions.  7 

Mean monthly water temperatures in the American River at the confluence with the Sacramento 8 
River were evaluated during the September through March steelhead adult upstream migration 9 
period (Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model 10 
Results utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 11 
temperature between NAA and H4 in any month or water year type throughout the period. 12 

Kelts 13 

Flows under H4 in the American River at the confluence with the Sacramento River during the 14 
March through April kelt migration period would generally be similar to flows under NAA 15 
(Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis).  16 

Mean monthly water temperatures in the American River at the confluence with the Sacramento 17 
River were evaluated during the March through April steelhead kelt downstream migration period 18 
(Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results 19 
utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 20 
temperature between NAA and H4 in any month or water year type throughout the period. 21 

Stanislaus River 22 

Flows in the Stanislaus River at the confluence with the San Joaquin River for H4 are not different 23 
from flows under NAA for any month. Therefore, there would be no effect of H4 on juvenile, adult, or 24 
kelt migration in the Stanislaus River.  25 

Further, mean monthly water temperatures in the Stanislaus River at the confluence with the San 26 
Joaquin River for H4 are not different from flows under NAA for any month. Therefore, there would 27 
be no effect of H4 on juvenile, adult, or kelt migration in the Stanislaus River. 28 

San Joaquin River 29 

Flows in the San Joaquin River at Vernalis for H4 are not different from flows under NAA for any 30 
month. Therefore, there would be no effect of H4 on juvenile, adult, or kelt migration in the San 31 
Joaquin River.  32 

Water temperature modeling was not conducted in the San Joaquin River. 33 

Mokelumne River 34 

Flows in the Mokelumne River at the Delta for H4 are not different from flows under NAA for any 35 
month. Therefore, there would be no effect of H4 on juvenile, adult, or kelt migration in the 36 
Mokelumne River.  37 

Water temperature modeling was not conducted in the Mokelumne River. 38 
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Through-Delta 1 

Sacramento River 2 

Juveniles 3 

Alternative 4 operations would generally reduce OMR reverse flows under all flow scenarios, with a 4 
corresponding increase in net positive downstream flows, during the outmigration period of 5 
steelhead through the interior Delta channels (Appendix 11C, CALSIM II Model Results utilized in the 6 
Fish Analysis). Conditions under Scenario H4 would further improve overall average OMR flows 7 
relative to other flow scenarios under Alternative 4. These improved net positive downstream flows 8 
would be substantial benefits of the proposed operations.  9 

Predation at the north Delta would be increased due to the construction of the proposed SWP/CVP 10 
water export facilities on the Sacramento River. It is assumed that per capita steelhead predation 11 
losses would be similar to those predicted for spring-run Chinook salmon, although slightly reduced 12 
because of the larger size of steelhead outmigrants. Bioenergetics modeling with a median predator 13 
density of 0.12 predators per foot (0.39 predators per meter) of intake predicts a predation loss of 14 
about 0.2% of the juvenile spring-run population (Table 11-4-26). 15 

Based on DPM results for Chinook salmon (Impact 42 for Alternative 4), steelhead survival would 16 
not be expected to change more than 1% under Alternative 4. Also, steelhead juveniles are larger 17 
than Chinook salmon juveniles in general, and therefore would be less vulnerable to predation 18 
during migration. Therefore the effect on juvenile steelhead outmigration success through the Delta 19 
under Alternative 4 would not be adverse. 20 

Adults 21 

The upstream adult steelhead migration occurs from September–March, peaking during December-22 
February. The steelhead kelt downstream migration occurs from January–April. The proportion of 23 
Sacramento River water in the Delta under Alternative 4 would to be similar (<10% difference) to 24 
NAA throughout the adult steelhead upstream migration (Table 11-mult-109). Under Alternative 4 25 
Scenario H3 Sacramento River flows at Rio Vista would be reduced, but the effect would similar or 26 
improved relative to Alternative 1A’s effects (Impact AQUA-96) in all months of the adult upstream 27 
migration and kelt downstream migration periods, except in October. Rio Vista flows would be 28 
similar between all the flow scenarios under Alternative 4 from October–March. However, in 29 
September, average flows under Scenario H4 at Rio Vista would be 46% less compared to Scenario 30 
H3 and 67% less compared to NAA. Because the effect under Alternative 1A would not be adverse, 31 
Alternative 4 would also not have an adverse effect on adult and kelt steelhead migration through 32 
the Delta. 33 

San Joaquin River 34 

Juveniles 35 

The only changes to San Joaquin River flows at Vernalis would result from the modeled effects of 36 
climate change on inflows to the river downstream of Friant Dam and reduced tributary inflows. 37 
There no flow changes associated with the Alternatives. Alternative 4 would have no effect on 38 
steelhead migration success through the Delta. 39 
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Adults 1 

Alternative 4 Scenario H3 would slightly increase the proportion of San Joaquin River water in the 2 
Delta in September through December by 1.1 to 3.9 % (compared to NAA) (Table 11-mult-109). The 3 
proportion of San Joaquin River water under Scenario H3 would be similar or slightly more than 4 
NAA. Conditions under Scenario H4 are expected to reduce the magnitude of this effect because it 5 
would involve fewer exports from the north Delta compared to Scenario H3 and the LOS.  6 

Table 11-mult-109. Percentage (%) of Water at Collinsville that Originated in the Sacramento River 7 
and San Joaquin River during the Adult Steelhead Migration Period for Alternative 4 8 

Month 
EXISTING 
CONDITIONS NAA A4 

EXISTING 
CONDITIONS vs. A4 NAA vs. A4 

Sacramento River 
September 60 65 63 3 -2 
October 60 68 67 7 -1 
November 60 66 63 3 -3 
December 67 66 66 -1 0 
January  76 75 73 -3 -2 
February 75 72 68 -7 -4 
March 78 76 68 -10 -8 
San Joaquin River 
September 0.3 0.1 1.2 0.9 1.1 
October 0.2 0.3 3.3 3.1 3 
November 0.4 1.0 4.9 4.5 3.9 
December 0.9 1.0 2.9 2 1.9 
January 1.6 1.7 3.1 1.5 1.4 
February 1.4 1.5 3.4 2 1.9 
March 2.6 2.8 5.5 2.9 2.7 

 
Shading indicates 10% or greater absolute difference. 

 9 

NEPA Effects: Collectively, these results indicate that Alternative 4 operations would not adversely 10 
affect upstream or through-Delta migration conditions for Central Valley steelhead because the 11 
alternative does not have the potential to substantially interfere with the movement of fish.  12 

Upstream of the Delta,. effects of Alternative 4 in all locations analyzed would consist primarily of 13 
negligible effects on mean monthly flow and water temperatures for the juvenile, adult, and kelt 14 
migration periods. Effects of Alternative 4 on upstream water temperatures would also be 15 
negligible. 16 

On the basis of changes in flow and migration routing, through-Delta juvenile survival under 17 
Alternative 4 would be similar to or slightly lower than NAA, averaged across all years. In addition to 18 
biologically-based triggers to inform real-time operations of the NDD, several key conservation 19 
measures (CM6, CM15, and CM16) would minimize adverse effects. Near-field predation losses 20 
would be managed with CM15. Despite a minor reduction in through-Delta flows during the adult 21 
migration period, the olfactory cues would be adequate and not substantially affected by flow 22 
operations under Alternative 4. 23 
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Near-field effects of Alternative 4 NDD on Sacramento River steelhead related to impingement and 1 
predation associated with three new intake structures could result in negative effects on juvenile 2 
migrating steelhead, although there is high uncertainty regarding the overall effects. It is expected 3 
that the level of near-field impacts would be directly correlated to the number of new intake 4 
structures in the river and thus the level of impacts associated with 3 new intakes would be 5 
considerably lower than those expected from having 5 new intakes in the river. Estimates within the 6 
effects analysis range from very low levels of effects (<1% mortality) to more significant effects (~ 7 
12% mortality above current baseline levels). CM15 would be implemented with the intent of 8 
providing localized and temporary reductions in predation pressure at the NDD. Additionally, 9 
several pre-construction studies to better understand how to minimize losses associated with the 10 
three new intake structures will be implemented as part of the final NDD screen design effort. 11 
Alternative 4 also includes an Adaptive Management Program and Real-Time Operational Decision-12 
Making Process to evaluate and make limited adjustments intended to provide adequate migration 13 
conditions for steelhead. 14 

Two recent studies (Newman 2003 and Perry 2010) indicate that far-field effects associated with 15 
the new intakes could cause a reduction in smolt survival in the Sacramento River downstream of 16 
the NDD intakes due to reduced flows in this area. The analyses of other elements of Alternative 4 17 
predict improvements in smolt condition and survival associated with increased access to the Yolo 18 
Bypass (CM2), enhanced channel margin habitat along 15 miles of juvenile salmonid migration 19 
routes (under CM6), reduced interior Delta entry (from the action of nonphysical barriers under 20 
CM16), and reduced south Delta entrainment (under CM1). The overall magnitude of each of these 21 
factors and how they might interact and/or offset each other in affecting salmonid survival through 22 
the Plan Area remains an area of active investigation.  23 

The DPM is a flow-based model that incorporates flow-survival and junction routing relationships 24 
with flow modeling of operations to estimate relative differences between scenarios in smolt 25 
migration survival throughout the entire Plan Area. The DPM predicted that smolt migration 26 
survival under Alternative 4 would be similar to or slightly lower than survival those estimated for 27 
NAA. Several ongoing and planned studies related to salmonid survival at and downstream of the 28 
NDD are expected to be completed in the foreseeable future. These efforts are expected to improve 29 
understanding of the relationships and interactions among the various factors affecting salmonid 30 
survival, and reduce the uncertainty around the potential effects of Project implementation on 31 
migration conditions for steelhead.  32 

Alternative 5 33 

The effects of Alternative 5 on steelhead migration conditions relative to the NAA are not adverse. 34 

Upstream of the Delta 35 

Sacramento River 36 

Juveniles 37 

Flows in the Sacramento River upstream of Red Bluff were evaluated during the October through 38 
May juvenile steelhead migration period. Flows under A5_LLT would be higher than NAA in some 39 
water years in October (up to 13% higher), 8% to 21% lower than flows under NAA during 40 
November depending on water year type, lower and higher in individual water years in December 41 
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and January, higher in most water years (up to 11% higher) in May and generally similar in 1 
February, March and April (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis).  2 

Water temperatures in the Sacramento River under Alternative 5 would be the same as those under 3 
Alternative 1A, which indicates that temperatures would not be different under Alternative 1A 4 
during the periods evaluated relative to NAA. 5 

Adults 6 

Flows in the Sacramento River upstream of Red Bluff were evaluated during the September through 7 
March steelhead adult upstream migration period (Appendix 11C, CALSIM II Model Results utilized in 8 
the Fish Analysis). Flows under A5_LLT would be higher than NAA in wet and critical water years 9 
(6% and 23%, respectively) and lower in below normal water years (15% lower) in September, 10 
higher than NAA in some water years in October (up to 13% higher), 8% to 21% lower than flows 11 
under NAA during November depending on water year type, lower and higher in individual water 12 
years in December and January, and generally similar in February and March. 13 

Kelts 14 

Flows in the Sacramento River upstream of Red Bluff were evaluated during the March and April 15 
steelhead kelt downstream migration period (Appendix 11C, CALSIM II Model Results utilized in the 16 
Fish Analysis). Flows during these two months would be minimally different between NAA and 17 
A5_LLT with lower flows in dry years (5% lower) and higher flows in critical years (6% higher) in 18 
March and somewhat higher flows in above normal (5%) and below normal (6%) years in April. 19 

Overall in the Sacramento River, Alternative 5 would not have biologically meaningful effects on 20 
juvenile, adult, or kelt steelhead migration based on mean monthly flows and water temperatures. 21 

Clear Creek 22 

Water temperatures were not modeled in Clear Creek. 23 

Juveniles 24 

Flows in Clear Creek during the October through May juvenile Chinook steelhead migration period 25 
under A5_LLT would generally be similar to or greater than flows under NAA except in below 26 
normal years in March (6% lower) (Appendix 11C, CALSIM II Model Results utilized in the Fish 27 
Analysis). 28 

Adults 29 

Flows in Clear Creek during the September through March adult steelhead migration period under 30 
A5_LLT would generally be similar to or greater than flows under NAA except in below normal years 31 
in March (6% lower) (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 32 

Kelts 33 

Flows in Clear Creek during the March through April steelhead kelt downstream migration period 34 
under A5_LLT would generally be similar to flows under NAA except in below normal years in 35 
March (6% lower) (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 36 

Overall, these results indicate that juvenile, adult, or kelt steelhead migration conditions in Clear 37 
Creek would not be affected by Alternative 5. 38 
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Feather River 1 

Water temperatures in the Feather River under Alternative 5 would be the same as those under 2 
Alternative 1A, which indicates that temperatures would not be different under Alternative 1A 3 
during the periods evaluated relative to NAA. 4 

Juveniles 5 

Flows in the Feather River at the confluence with the Sacramento River were examined during the 6 
October through May juvenile steelhead migration period (Appendix 11C, CALSIM II Model Results 7 
utilized in the Fish Analysis). Flows under A5_LLT would generally be similar to or greater than flows 8 
under NAA in all months and water years except during November in above normal years (6% 9 
lower). 10 

Adults 11 

Flows in the Feather River at the confluence with the Sacramento River were examined during the 12 
September through March adult steelhead upstream migration period (Appendix 11C, CALSIM II 13 
Model Results utilized in the Fish Analysis). Flows under A5_LLT would be up to 47% lower than 14 
flows under NAA during September, up to 39% higher than flows under NAA during October, and 15 
generally similar to flows under NAA in the remaining five months of the period. 16 

Kelts 17 

Flows in the Feather River at the confluence with the Sacramento River were examined during the 18 
March and April steelhead kelt downstream migration period (Appendix 11C, CALSIM II Model 19 

 Results utilized in the Fish Analysis). Flows under A5_LLT would be similar to those under NAA in 20 
March and up to 12% greater than flows under NAA in April.  21 

Overall, these results indicate that there would be negligible effects of Alternative 5 on steelhead 22 
juvenile, adult, and kelt migration conditions. There would be some flow-based beneficial effects in 23 
some months. 24 

American River 25 

Water temperatures in the American River under Alternative 5 would be the same as those under 26 
Alternative 1A, which indicates that temperatures would not be different between NAA and 27 
Alternative 1A during the periods evaluated. 28 

Juveniles 29 

Flows in the American River at the confluence with the Sacramento River were evaluated during the 30 
October through May juvenile steelhead migration period. Flows under A5_LLT would generally be 31 
similar to flows under NAA except in wet, above normal and critical water years during October 32 
(10%, 15% and 12% lower, respectively), above normal and below normal water years during 33 
November (9% lower for each), and dry water years during January (8% lower) (Appendix 11C, 34 
CALSIM II Model Results utilized in the Fish Analysis). 35 

Adults 36 

Flows in the American River at the confluence with the Sacramento River were evaluated during the 37 
September through March steelhead adult upstream migration period (Appendix 11C, CALSIM II 38 
Model Results utilized in the Fish Analysis). Flows under A5_LLT would generally be similar to flows 39 
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under NAA except in wet and below normal years during September (8% and 16% lower, 1 
respectively), in wet, above normal and critical water years during October (10%, 15% and 12% 2 
lower, respectively), above normal and below normal water years during November (9% lower for 3 
each), and dry water years during January (8% lower). 4 

Kelts 5 

Flows in the American River at the confluence with the Sacramento River were evaluated for the 6 
March and April kelt migration period. Flows under A5_LLT would generally be similar to flows 7 
under NAA (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 8 

Overall in the American River, Alternative 5 would have negligible effects on water temperatures 9 
and effects on flow consist of negligible effects (<5%), increases in flow (to 33%) that would have a 10 
beneficial effect on migration conditions, or infrequent and small-magnitude decreases in flow that 11 
would not have biologically meaningful effects on juvenile, adult, or kelt steelhead migration in the 12 
American River. 13 

Stanislaus River 14 

Water temperatures in the Stanislaus River under Alternative 5 would be the same as those under 15 
Alternative 1A, which indicates that temperatures would not be different between NAA and 16 
Alternative 1A during the periods evaluated. 17 

Juveniles 18 

Flows in the Stanislaus River at the confluence with the San Joaquin River were evaluated during the 19 
October through May juvenile steelhead migration period. Flows under A5_LLT would be similar to 20 
flows under NAA during the entire period (Appendix 11C, CALSIM II Model Results utilized in the Fish 21 
Analysis). 22 

Adults 23 

Flows in the Stanislaus River at the confluence with the San Joaquin River were evaluated during the 24 
September through March steelhead adult upstream migration period (Appendix 11C, CALSIM II 25 
Model Results utilized in the Fish Analysis). Flows under A5_LLT would be similar flows under NAA 26 
during the entire period. 27 

Kelts 28 

Flows in the Stanislaus River at the confluence with the San Joaquin River were evaluated for the 29 
March and April kelt migration period. Flows under A5_LLT would be similar to under NAA for both 30 
months (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 31 

San Joaquin River 32 

Water temperature modeling was not conducted in the San Joaquin River. 33 

Juveniles 34 

Flows in the San Joaquin River at Vernalis were evaluated during the October through May juvenile 35 
steelhead migration period. Flows under A5_LLT would be similar to flows under NAA during the 36 
entire period (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 37 

Bay Delta Conservation Plan 
RDEIR/SDEIS 11-333 2015 

ICF 00139.14 
 



 
 

Fish and Aquatic Resources 
 

Adults 1 

Flows in the San Joaquin River at Vernalis were evaluated during the September through March 2 
steelhead adult upstream migration period (Appendix 11C, CALSIM II Model Results utilized in the 3 
Fish Analysis). Flows under A5_LLT would be similar flows under NAA during the entire period. 4 

Kelts 5 

Flows in the San Joaquin River at Vernalis were evaluated for the March and April kelt migration 6 
period. Flows under A5_LLT would be similar to under NAA for both months (Appendix 11C, CALSIM 7 
II Model Results utilized in the Fish Analysis). 8 

Mokelumne River 9 

Water temperature modeling was not conducted in the Mokelumne River. 10 

Juveniles 11 

Flows in the Mokelumne River were evaluated during the October through May juvenile steelhead 12 
migration period. Flows under A5_LLT would be similar to flows under NAA during the entire period 13 
(Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 14 

Adults 15 

Flows in the Mokelumne River were evaluated during the September through March steelhead adult 16 
upstream migration period (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 17 
Flows under A5_LLT would be similar flows under NAA during the entire period. 18 

Kelts 19 

Flows in the Mokelumne River were evaluated for the March and April kelt migration period. Flows 20 
under A5_LLT would be similar to under NAA for both months (Appendix 11C, CALSIM II Model 21 
Results utilized in the Fish Analysis). 22 

Through-Delta 23 

Sacramento River 24 

Juveniles 25 

Based on DPM results for winter-run Chinook salmon (migration period November to May) (Impact 26 
AQUA-42), survival of migrating juvenile steelhead under Alternative 5 would be expected to be 27 
similar to baseline (Table 11-5-14). 28 

The new north Delta intake structure of Alternative 5 would increase potential predation loss of 29 
migrating juvenile salmonids and would displace 3.8 acres of aquatic habitat. Losses of juvenile 30 
winter-run Chinook salmon were estimated ranging from 2% to 4% of juveniles reaching the Delta 31 
(Impact AQUA-42 for Alternative 5). However, juvenile steelhead would be less vulnerable than 32 
winter-run Chinook salmon to predation associated with the intake facilities because of their greater 33 
size and strong swimming ability.  34 

Adults 35 

As assessed by DSM2 fingerprinting analysis, the average percentage of Sacramento River–origin 36 
water at Collinsville under Alternative 5 was within 6% of proportions for NAA during the 37 
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September-March steelhead upstream migration period (Table 11-mult-58). For a discussion of the 1 
topic see the analysis for Alternative 1A.  2 

Alternative 5 would not have an adverse effect on adult and kelt steelhead migration through the 3 
Delta. 4 

San Joaquin River 5 

Juveniles 6 

The only changes to San Joaquin River flows at Vernalis would result from the modeled effects of 7 
climate change on inflows to the river downstream of Friant Dam and reduced tributary inflows. 8 
There no flow changes associated with the Alternatives. Alternative 5 would have no effect on 9 
steelhead migration success through the Delta. 10 

Adults 11 

The percentage of water at Collinsville that originated from the San Joaquin River during the fall-run 12 
migration period (September to December) is small, typically 0.1% to less than 3% under NAA. 13 
Alternative 1A operations conditions would incrementally increase olfactory cues associated with 14 
the San Joaquin River, which would benefit adult steelhead migrating to the San Joaquin River. For a 15 
discussion of the topic see the analysis for Alternative 1A.  16 

NEPA Effects: Collectively, these results indicate that Alternative 5 operations would not adversely 17 
affect upstream or through-Delta migration conditions for Central Valley steelhead because the 18 
alternative does not have the potential to substantially interfere with the movement of fish.  19 

Upstream of the Delta, effects would range from negligible effects on water temperature, and 20 
negligible effects (<5%) on flow, substantial increases in flow (to 47%) that would have beneficial 21 
effects on migration conditions, isolated occurrences of small to modest decreases (to -17%) that 22 
would not have biologically meaningful effects on migration conditions, and more substantial 23 
decreases in mean monthly flow in the Feather River (to -61%) that would only occur during 24 
September (the start of the adult migration period) in some water years and would not be prevalent 25 
enough to have biologically meaningful effects on adult migration conditions. There would be no 26 
effects of Alternative 5 on water temperatures in the Sacramento or Feather Rivers. 27 

On the basis of changes in flow and migration routing, through-Delta juvenile survival under 28 
Alternative 5 would be similar to or slightly lower than NAA, averaged across all years. In addition to 29 
biologically-based triggers to inform real-time operations of the NDD, several key conservation 30 
measures (CM6, CM15, and CM16) would minimize adverse effects. Near-field predation losses 31 
would be managed with CM15. Despite a minor reduction in through-Delta flows during the adult 32 
migration period, the olfactory cues would be adequate and not substantially affected by flow 33 
operations under Alternative 5. 34 

Near-field effects of Alternative 5 NDD on Sacramento River steelhead related to impingement and 35 
predation associated with three new intake structures could result in negative effects on juvenile 36 
migrating steelhead, although there is high uncertainty regarding the overall effects. It is expected 37 
that the level of near-field impacts would be directly correlated to the number of new intake 38 
structures in the river and thus the level of impacts associated with 1 new intake would be 39 
considerably lower than those expected from having 5 new intakes in the river. Estimates within the 40 
effects analysis range from very low levels of effects (<1% mortality) to more significant effects (~ 41 
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4% mortality above current baseline levels). CM15 would be implemented with the intent of 1 
providing localized and temporary reductions in predation pressure at the NDD. Additionally, 2 
several pre-construction studies to better understand how to minimize losses associated with the 1 3 
new intake structure will be implemented as part of the final NDD screen design effort. Alternative 5 4 
also includes an Adaptive Management Program and Real-Time Operational Decision-Making 5 
Process to evaluate and make limited adjustments intended to provide adequate migration 6 
conditions for steelhead. 7 

Two recent studies (Newman 2003 and Perry 2010) indicate that far-field effects associated with 8 
the new intakes could cause a reduction in smolt survival in the Sacramento River downstream of 9 
the NDD intakes due to reduced flows in this area. The analyses of other elements of Alternative 5 10 
predict improvements in smolt condition and survival associated with increased access to the Yolo 11 
Bypass (CM2), enhanced channel margin habitat along 15 miles of juvenile salmonid migration 12 
routes (under CM6), reduced interior Delta entry (from the action of nonphysical barriers under 13 
CM16), and reduced south Delta entrainment (under CM1). The overall magnitude of each of these 14 
factors and how they might interact and/or offset each other in affecting salmonid survival through 15 
the Plan Area remains an area of active investigation.  16 

The DPM is a flow-based model that incorporates flow-survival and junction routing relationships 17 
with flow modeling of operations to estimate relative differences between scenarios in smolt 18 
migration survival throughout the entire Plan Area. The DPM predicted that smolt migration 19 
survival under Alternative 5 would be similar to or slightly lower than survival those estimated for 20 
NAA. Several ongoing and planned studies related to salmonid survival at and downstream of the 21 
NDD are expected to be completed in the foreseeable future. These efforts are expected to improve 22 
understanding of the relationships and interactions among the various factors affecting salmonid 23 
survival, and reduce the uncertainty around the potential effects of Project implementation on 24 
migration conditions for steelhead.  25 

Alternative 7 26 

The effects of Alternative 7 on steelhead migration conditions relative to the NAA are not adverse.  27 

Sacramento River 28 

Juveniles 29 

Flows in the Sacramento River upstream of Red Bluff were evaluated during the October through 30 
May juvenile steelhead migration period. Flows under A7_LLT would be higher than NAA in some 31 
water years during February and May (up to 11% higher), similar to NAA during October through 32 
January, March, and April, and lower than NAA (up to 14% lower) during November (Appendix 11C, 33 
CALSIM II Model Results utilized in the Fish Analysis). 34 

Mean monthly water temperatures in the Sacramento River upstream of Red Bluff were evaluated 35 
during the October through May juvenile steelhead migration period (Appendix 11D, Sacramento 36 
River Water Quality Model and Reclamation Temperature Model Results utilized in the Fish Analysis). 37 
There would be no differences (<5%) in mean monthly water temperature between NAA and 38 
Alternative 7 in any month or water year type throughout the period. 39 
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Adults 1 

Flows in the Sacramento River upstream of Red Bluff were evaluated during the September through 2 
March steelhead adult upstream migration period (Appendix 11C, CALSIM II Model Results utilized in 3 
the Fish Analysis). Flows under A7_LLT would be higher than NAA in some water years during 4 
February (up to 11% higher), similar to NAA during September through January, and March, and 5 
lower than NAA (up to 14% lower) during, November. 6 

Mean monthly water temperatures in the Sacramento River upstream of Red Bluff were evaluated 7 
during the September through March steelhead adult upstream migration period (Appendix 11D, 8 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 9 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 10 
NAA and Alternative 7 in any month or water year type throughout the period. 11 

Kelt 12 

Flows in the Sacramento River upstream of Red Bluff were evaluated during the March and April 13 
steelhead kelt downstream migration period (Appendix 11C, CALSIM II Model Results utilized in the 14 
Fish Analysis). Flows during these two months would be minimally different between NAA and 15 
A7_LLT. 16 

Mean monthly water temperatures in the Sacramento River upstream of Red Bluff were evaluated 17 
during the March through April steelhead kelt downstream migration period (Appendix 11D, 18 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 19 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 20 
NAA and Alternative 7 in any month or water year type throughout the period. 21 

Overall in the Sacramento River, these results indicate that Alternative 7 would not have biologically 22 
meaningful effects on steelhead kelt migration, but would have biologically meaningful effects on 23 
juvenile and adult steelhead migration. 24 

Clear Creek 25 

Water temperatures were not modeled in Clear Creek.  26 

Juveniles 27 

Flows in Clear Creek during the October through May juvenile Chinook steelhead migration period 28 
under A7_LLT would generally be similar to or greater than flows under NAA except in below 29 
normal years in March (6% lower) (Appendix 11C, CALSIM II Model Results utilized in the Fish 30 
Analysis). 31 

Adults 32 

Flows in Clear Creek during the September through March adult steelhead migration period under 33 
A7_LLT would generally be similar to or greater than flows under NAA except in critical years in 34 
September (13% lower) and below normal years in March (6% lower) (Appendix 11C, CALSIM II 35 
Model Results utilized in the Fish Analysis). 36 
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Kelt 1 

Flows in Clear Creek during the March through April steelhead kelt downstream migration period 2 
under A7_LLT would generally be similar to flows under NAA except in below normal years in 3 
March (6% lower) (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 4 

Overall in Clear Creek, these results indicate that effects of Alternative 7 on flows would not affect 5 
juvenile, adult, or kelt steelhead migration. 6 

Feather River 7 

Juveniles 8 

Flows in the Feather River at the confluence with the Sacramento River were examined during the 9 
October through May juvenile steelhead migration period (Appendix 11C, CALSIM II Model Results 10 
utilized in the Fish Analysis). Flows under A7_LLT would generally be similar to or greater than flows 11 
under NAA in all months and water years except during November in above normal years (8% 12 
lower) and dry years during December (17% lower) while flows during May would be mixed with 13 
similar flows, lower flows during below normal and critical years (7% and 16% lower, respectively) 14 
but higher in critical years (13% higher). 15 

Mean monthly water temperatures in the Feather River at the confluence with the Sacramento River 16 
were evaluated during the October through May juvenile steelhead migration period (Appendix 11D, 17 
Sacramento River Water Quality Model and Reclamation Temperature Model Results utilized in the 18 
Fish Analysis). There would be no differences (<5%) in mean monthly water temperature between 19 
NAA and Alternative 7 in any month or water year type throughout the period. 20 

Adults 21 

Flows in the Feather River at the confluence with the Sacramento River were examined during the 22 
September through March adult steelhead upstream migration period (Appendix 11C, CALSIM II 23 
Model Results utilized in the Fish Analysis). Flows under A7_LLT would generally be similar to or 24 
greater than flows under NAA in all months and water years except during November in above 25 
normal years (8% lower) and dry years during December (17% lower) while flows in September 26 
would generally be lower (13%, 25% and 17%, lower in wet, above normal, and below normal 27 
water years) and 15% higher in critical water years. 28 

Mean monthly water temperatures in the Feather River at the confluence with the Sacramento River 29 
were evaluated during the September through March steelhead adult upstream migration period 30 
(Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results 31 
utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 32 
temperature between NAA and Alternative 7 in any month or water year type throughout the 33 
period. 34 

Kelt 35 

Flows in the Feather River at the confluence with the Sacramento River were examined during the 36 
March and April steelhead kelt downstream migration period (Appendix 11C, CALSIM II Model 37 
Results utilized in the Fish Analysis). Flows under A7_LLT would be similar to those under NAA in 38 
March although 8% greater in below normal water years and similar to flows under NAA in April. 39 
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Mean monthly water temperatures in the Feather River at the confluence with the Sacramento River 1 
were evaluated during the March through April steelhead kelt downstream migration period 2 
(Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results 3 
utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 4 
temperature between NAA and Alternative 7 in any month or water year type throughout the 5 
period. 6 

Overall in the Feather River, the effects of Alternative 7 on flows would not have biologically 7 
meaningful effects on juvenile, adult, or kelt steelhead migration. 8 

American River 9 

Juveniles 10 

Flows in the American River at the confluence with the Sacramento River were evaluated during the 11 
October through May juvenile steelhead migration period. Flows under A7_LLT would be lower than 12 
under NAA during October (12% lower in below normal years although 8% higher in dry years), 13 
March (up to 17% lower in critical years) and April (up to 15% lower in dry years), generally similar 14 
to flows under NAA during November, December, January and February, and higher than under NAA 15 
during May (20% higher in critical years) (Appendix 11C, CALSIM II Model Results utilized in the Fish 16 
Analysis). 17 

Mean monthly water temperatures in the American River at the confluence with the Sacramento 18 
River were evaluated during the October through May juvenile steelhead migration period 19 
(Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results 20 
utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 21 
temperature between NAA and Alternative 7 in any month or water year type throughout the 22 
period. 23 

Adults 24 

Flows in the American River at the confluence with the Sacramento River were evaluated during the 25 
September through March steelhead adult upstream migration period (Appendix 11C, CALSIM II 26 
Model Results utilized in the Fish Analysis). Flows under A7_LLT would be variable in September (up 27 
to 15% lower in below normal years but up to 27% higher in critical years), lower than under NAA 28 
during October (12% lower in below normal years although 8% higher in dry years) and March (up 29 
to 17% lower in critical years), generally similar to flows under NAA during November, December, 30 
January and February. 31 

Mean monthly water temperatures in the American River at the confluence with the Sacramento 32 
River were evaluated during the September through March steelhead adult upstream migration 33 
period (Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model 34 
Results utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 35 
temperature between NAA and Alternative 7 in any month or water year type throughout the period 36 

Kelt 37 

Flows in the American River at the confluence with the Sacramento River were evaluated for the 38 
March and April kelt migration period. Flows under A7_LLT would generally be lower during March 39 
(up to 17% lower in critical years) and April (up to 15% lower in dry years and 9% lower in critical 40 
years (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 41 
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Mean monthly water temperatures in the American River at the confluence with the Sacramento 1 
River were evaluated during the March through April steelhead kelt downstream migration period 2 
(Appendix 11D, Sacramento River Water Quality Model and Reclamation Temperature Model Results 3 
utilized in the Fish Analysis). There would be no differences (<5%) in mean monthly water 4 
temperature between NAA and Alternative 7 in any month or water year type throughout the 5 
period. 6 

Overall in the American River, the effects of Alternative 7 on flows would affect kelt migration in dry 7 
and critical years but would not affect juvenile and adult migration. 8 

Stanislaus River 9 

Flows in the Stanislaus River at the confluence with the San Joaquin River for Alternative 7 are not 10 
different from flows under NAA for any month except for higher flows in below normal, dry and 11 
critical water years during June. Therefore, there would be no effect of Alternative 7 on juvenile, 12 
adult, or kelt migration in the Stanislaus River.  13 

Further, mean monthly water temperatures in the Stanislaus River at the confluence with the San 14 
Joaquin River for Alternative 7 are not different from flows under NAA for any month. Therefore, 15 
there would be no effect of Alternative 7 on juvenile, adult, or kelt migration in the Stanislaus River. 16 

San Joaquin River 17 

Flows in the San Joaquin River at Vernalis for Alternative 7 are not different from flows under NAA 18 
for any month. Therefore, there would be no effect of Alternative 7 on juvenile, adult, or kelt 19 
migration in the San Joaquin River.  20 

Water temperature modeling was not conducted in the San Joaquin River. 21 

Mokelumne River 22 

Flows in the Mokelumne River at the Delta for Alternative 7 are not different from flows under NAA 23 
for any month. Therefore, there would be no effect of Alternative 7 on juvenile, adult, or kelt 24 
migration in the Mokelumne River.  25 

Water temperature modeling was not conducted in the Mokelumne River. 26 

Through-Delta 27 

The methodology for assessing steelhead Delta migration habitat conditions is fully described in the 28 
analysis of Alternative 1A. 29 

Sacramento River 30 

Juveniles 31 

DPM results for Alternative 7 for fall-run Chinook salmon from the Sacramento River (Impact AQUA-32 
78 for Alternative 7) predict decreases in survival of less than 0.5%. Juvenile steelhead are not 33 
expected to be negatively affected by predation at the three NDD intakes because of their size and 34 
strong swimming ability.  35 
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Adults 1 

The upstream adult steelhead migration occurs from September-March, peaking during December-2 
February. The steelhead kelt downstream migration occurs from January-April. For Sacramento 3 
River steelhead, straying rates of adult hatchery-origin Chinook salmon that were released upstream 4 
of the Delta are low (Marston et al. 2012). Although straying rates for hatchery-origin steelhead 5 
apparently have not been examined in detail, for this analysis of effects, it was assumed with high 6 
certainty (based on Chinook salmon rates), that Plan Area flows in relation to straying have low 7 
importance under Existing Conditions for adult Sacramento River region steelhead. 8 

The proportion of Sacramento River water in the Delta under Alternative 7 during the adult 9 
migration period would be increased 13% in September and slightly reduced (1% to 9% decrease) 10 
during October to March compared to NAA (Table 11-mult-110). The proportion of Sacramento 11 
River flow would still comprise 62% to 78% of flows, which would maintain strong olfactory cues 12 
for migrating adults under Alternative 7. 13 

Table 11-mult-110. Percentage (%) of Water at Collinsville that Originated in the Sacramento River 14 
and San Joaquin River during the Steelhead Migration Period for Alternative 7 15 

Month 
EXISTING 
CONDITIONS NAA A7_LLT 

EXISTING CONDITIONS 
vs. A7_LLT NAA vs. A7_LLT 

Sacramento River 
September 60 65 78 18 13 
October 60 68 67 7 -1 
November 60 66 62 2 -4 
December 67 66 65 -2  -1 
January  76 75 73 -3  -2 
February 75 72 67 -8 -5 
March 78 76 67 -11 -9 
April 77 75 65 -12 -10 
May 69 65 59 -10 -6 
June 64 62 56 -8 -6 
San Joaquin River 
September 0.3 0.1 1.1 0.8 1.0 
October 0.2 0.3 4.5 4.3 4.2 
November 0.4 1.0 7.9 7.5 6.9 
December 0.9 1.0 6.2 5.3 5.2 
January  1.6 1.7 7.0 5.4 5.3 
February 1.4 1.5 7.1 5.7 5.6 
March 2.6 2.8 8.8 6.2 6.0 
April 6.3 6.6 14.0 7.7 7.4 
 Shading indicates a difference of 10% of greater in flow proportion. 

 16 
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San Joaquin River 1 

Juveniles 2 

The only changes on San Joaquin River flows at Vernalis would result from the modeled effects of 3 
climate change on inflows to the river downstream of Friant Dam and reduced tributary inflows. As 4 
discussed for fall-run Chinook (Impact AQUA-78), there is a beneficial effect of Alternative 7 to all 5 
San Joaquin River basin fish due to positive Old and Middle River flows during migratory months 6 
resulting in San Joaquin water moving westward and contributing to Delta outflow. This is expected 7 
to decrease entrainment at South Delta facilities and reduce predation hotspots to promote greater 8 
survival to Chipps Island. Furthermore under Alternative 7, entrainment and entrainment-related 9 
mortality at the South Delta Facilities would be reduced. 10 

Additionally, under Alternative 7, the reduction of entrainment at the South Delta Facilities would 11 
alleviate one of the primary concerns related to potential Old and Middle River corridor habitat 12 
restoration. Successful restoration in this area would be expected to enhance rearing habitat, food 13 
availability, and overall salmonid fitness and survival. 14 

Adults 15 

The proportion of San Joaquin River water in the Delta in September through December under 16 
Alternative 7 (1.1% to 7.9%) would increase appreciably by 1% to 6.9% compared to NAA (Table 17 
11-mult-110). Little information apparently currently exists as to the importance of Plan Area flows 18 
on the straying of adult San Joaquin River region steelhead, in contrast to San Joaquin River fall-run 19 
Chinook salmon (Marston et al. 2012). It was assumed with moderate certainty that the attribute of 20 
Plan Area flows (including olfactory cues associated with such flows) is of high importance to adult 21 
San Joaquin River region steelhead adults as well. Therefore migration conditions would be 22 
improved, and Alternative 7 would have a slight beneficial effect on the adult steelhead and kelt 23 
migration. 24 

NEPA Effects: Collectively, these results indicate that Alternative 7 operations would not adversely 25 
affect upstream or through-Delta migration conditions for Central Valley steelhead because the 26 
alternative does not have the potential to substantially interfere with the movement of fish.  27 

Upstream of the Delta, effects of Alternative 7 in all locations analyzed would consist primarily of 28 
negligible effects on mean monthly flow and water temperatures for the juvenile, adult, and kelt 29 
migration periods.  30 

On the basis of changes in flow and migration routing, through-Delta juvenile survival under 31 
Alternative 7 would be similar to or slightly lower than NAA, averaged across all years. In addition to 32 
biologically-based triggers to inform real-time operations of the NDD, several key conservation 33 
measures (CM6, CM15, and CM16) would minimize adverse effects. Near-field predation losses 34 
would be managed with CM15. Despite a minor reduction in through-Delta flows during the adult 35 
migration period, the olfactory cues would be adequate and not substantially affected by flow 36 
operations under Alternative 7. 37 

Near-field effects of Alternative 7 NDD on Sacramento River steelhead related to impingement and 38 
predation associated with three new intake structures could result in negative effects on juvenile 39 
migrating steelhead, although there is high uncertainty regarding the overall effects. It is expected 40 
that the level of near-field impacts would be directly correlated to the number of new intake 41 
structures in the river and thus the level of impacts associated with 3 new intakes would be 42 
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considerably lower than those expected from having 5 new intakes in the river. Estimates within the 1 
effects analysis range from very low levels of effects (<1% mortality) to more significant effects (~ 2 
12% mortality above current baseline levels). CM15 would be implemented with the intent of 3 
providing localized and temporary reductions in predation pressure at the NDD. Additionally, 4 
several pre-construction studies to better understand how to minimize losses associated with the 5 
three new intake structures will be implemented as part of the final NDD screen design effort. 6 
Alternative 7 also includes an Adaptive Management Program and Real-Time Operational Decision-7 
Making Process to evaluate and make limited adjustments intended to provide adequate migration 8 
conditions for steelhead. 9 

Two recent studies (Newman 2003 and Perry 2010) indicate that far-field effects associated with 10 
the new intakes could cause a reduction in smolt survival in the Sacramento River downstream of 11 
the NDD intakes due to reduced flows in this area. The analyses of other elements of Alternative 7 12 
predict improvements in smolt condition and survival associated with increased access to the Yolo 13 
Bypass (CM2), enhanced channel margin habitat along 15 miles of juvenile salmonid migration 14 
routes (under CM6), reduced interior Delta entry (from the action of nonphysical barriers under 15 
CM16), and reduced south Delta entrainment (under CM1). The overall magnitude of each of these 16 
factors and how they might interact and/or offset each other in affecting salmonid survival through 17 
the Plan Area remains an area of active investigation.   18 

The DPM is a flow-based model that incorporates flow-survival and junction routing relationships 19 
with flow modeling of operations to estimate relative differences between scenarios in smolt 20 
migration survival throughout the entire Plan Area. The DPM predicted that smolt migration 21 
survival under Alternative 7 would be similar to or slightly lower than survival those estimated for 22 
NAA. Several ongoing and planned studies related to salmonid survival at and downstream of the 23 
NDD are expected to be completed in the foreseeable future. These efforts are expected to improve 24 
understanding of the relationships and interactions among the various factors affecting salmonid 25 
survival, and reduce the uncertainty around the potential effects of Project implementation on 26 
migration conditions for steelhead.  27 

Impact AQUA-132: Effects of Water Operations on Migration Conditions for Green Sturgeon 28 

Alternatives 4, 5, 6A and 9 (not adverse) 29 

Alternative 4 30 

The effects of Alternative 4 on green sturgeon migration conditions relative to the NAA are not 31 
adverse.  32 

Upstream of the Delta 33 

H3/ESO 34 

Analyses for green sturgeon migration conditions focused on flows in the Sacramento River between 35 
Keswick and Wilkins Slough and in the Feather River between Thermalito and the confluence with 36 
the Sacramento River during the April through October larval migration period, the August through 37 
March juvenile migration period, and the November through June adult migration period (Appendix 38 
11C, CALSIM II Model Results utilized in the Fish Analysis). Because these periods encompass the 39 
entire year, flows during all months were compared. Reduced flows could slow or inhibit 40 
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downstream migration of larvae and juveniles and reduce the ability to sense upstream migration 1 
cues and pass impediments by adults. 2 

Sacramento River flows at Keswick under H3 would generally be lower than flows under NAA 3 
during November, greater during May and June, and similar to flows under NAA in the remaining 4 
nine months (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). Sacramento River 5 
flows at Wilkins Slough under H3 would generally be lower than flows under NAA during November, 6 
greater during May and June, and similar to flows under NAA in the remaining nine months 7 
(Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 8 

Feather River flows at Thermalito under H3 would generally be lower than flows under NAA during 9 
July through September, greater during March through June and October, and similar to flows under 10 
NAA in the remaining four months (Appendix 11C, CALSIM II Model Results utilized in the Fish 11 
Analysis). However, given the benthic nature of green sturgeon and that flows in the Feather River 12 
would be consistent with the flow schedule provided by NMFS during the BDCP planning process, 13 
these reductions in summer flows are not expected to have a substantial effect on green sturgeon in 14 
the Feather River. 15 

Feather River flows at the confluence with the Sacramento River under H3 would generally be lower 16 
than flows under NAA during July through September, greater during April through June and 17 
October, and similar to flows under NAA in the remaining five months (Appendix 11C, CALSIM II 18 
Model Results utilized in the Fish Analysis). However, given the benthic nature of green sturgeon and 19 
that flows in the Feather River would be consistent with the flow schedule provided by NMFS during 20 
the BDCP planning process, these reductions in summer flows are not expected to have a substantial 21 
effect on green sturgeon in the Feather River. 22 

Larval transport flows were also examined by utilizing the positive correlation between white 23 
sturgeon year class strength and Delta outflow during April and May (USFWS 1995) under the 24 
assumption that the mechanism responsible for the relationship is that Delta outflow provides 25 
improved green sturgeon larval transport that results in improved year class strength. However, 26 
there are temporal and spatial differences between green and white sturgeon larval presence that 27 
make this analysis highly uncertain and potentially not applicable (Murphy et al. 2011).  In 28 
particular, during April and May, green sturgeon would be spawning in the upper Sacramento River 29 
and Feather River; young-of-the year would not be found in the Delta until the subsequent fall and 30 
winter.  This mismatch in timing and location limits the confidence in using this as a surrogate for 31 
green sturgeon and suggests that year-class strength correlated with flow at another location within 32 
the Sacramento River or during a different period, if at all.  Regardless, for lack of a known 33 
relationship for green sturgeon year-class strength, the results using white sturgeon as a surrogate 34 
for green sturgeon were examined here.  Results for white sturgeon presented in Impact AQUA-150 35 
below suggest that, using the positive correlation between Delta outflow and year class strength, 36 
green sturgeon year class strength would be lower under H3 than those under NAA (up to 50% 37 
lower).  38 

H1/LOS 39 

Year-round flows under H1 in the Sacramento River at Keswick and Wilkins Slough would generally 40 
be similar to flows under NAA, except during September and November, during which flows would 41 
be up to 36% lower (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). These 42 
isolated reductions would not have biologically meaningful effects on green sturgeon migration 43 
habitat.  44 
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Year-round flows in the Feather River below Thermalito Afterbay (high-flow channel) and at the 1 
confluence with the Sacramento River under H1 would generally be similar to or up to 78% greater 2 
than flows under NAA, except during July through September during which flows would be up to 3 
86% lower. However, given the benthic nature of green sturgeon and that flows in the Feather River 4 
would be consistent with the flow schedule provided by NMFS during the BDCP planning process, 5 
these reductions in summer flows are not expected to have a substantial effect on green sturgeon in 6 
the Feather River 7 

H4/HOS 8 

Year-round flows in the Sacramento River at Keswick and Wilkins Slough under H4 would generally 9 
be similar to or up to 20% higher than flows under NAA, except during January and June at Keswick 10 
and during January at Wilkins Slough, during which flows would be up to 21% lower (Appendix 11C, 11 
CALSIM II Model Results utilized in the Fish Analysis).  12 

Year-round flows in the Feather River below Thermalito Afterbay (high-flow channel) and at the 13 
confluence with the Sacramento River under H4 would generally be similar to or greater than flows 14 
under NAA except during July through September at both locations and during December at the 15 
confluence, in which flows would be up to 60% lower under H4. However, given the benthic nature 16 
of green sturgeon and that flows in the Feather River would be consistent with the flow schedule 17 
provided by NMFS during the BDCP planning process, these reductions in summer flows are not 18 
expected to have a substantial effect on green sturgeon in the Feather River  19 

Through-Delta 20 

The impact of Alternative 4 on in-Delta conditions for green sturgeon is described above with 21 
respect to Delta outflow and its potential effects to larval transport. The analysis indicates that green 22 
sturgeon year class strength could be lower under Alternative 4, but due to a lack of understanding 23 
and potentially inapplicable use of white sturgeon as a surrogate for green sturgeon, the analysis is 24 
deemed unreliable. 25 

NEPA Effects: Upstream flows (above north Delta intakes) would generally be similar between 26 
Alternative 4 and NAA. Due to the removal of water at the North Delta intakes, there are substantial 27 
differences in through-Delta flows between Alternative 4 and NAA_ELT. The percentage of months 28 
exceeding the USFWS (1995) Delta outflow thresholds in April and May of wet and above normal 29 
years under Alternative 4 was appreciably lower than that under NAA_ELT.  Analysis of white 30 
sturgeon year-class strength (USFWS 1995), used here as a surrogate for green sturgeon, found a 31 
positive correlation between year class strength and Delta outflow during April and May. However, 32 
this correlation was found in the absence of north Delta intakes and the exact mechanism that 33 
causes this correlation is not known at this time. One hypothesis suggests that the correlation is 34 
caused by high flows in the upper river resulting in improved migration, spawning, and rearing 35 
conditions in the upper river. In this case, there would be no causal link between Delta outflow and 36 
white sturgeon year-class strength.  Another hypothesis suggests that the positive correlation is a 37 
result of higher flows through the Delta triggering more adult sturgeon to move up into the river to 38 
spawn. It is also possible that some combination of these factors are working together to produce 39 
the positive correlation between high flows and sturgeon year-class strength. 40 

Determining whether a relationship exists between green sturgeon year class strength and 41 
river/Delta outflow and addressing the scientific uncertainty regarding which mechanisms are 42 
responsible for the positive correlation between white sturgeon year class strength and river/Delta 43 
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flow will occur through targeted research and monitoring to be conducted in the years leading up to 1 
the initiation of north Delta facilities operations. Given the outcome of these investigations, Delta 2 
outflow would be appropriately set for Alternative 4 operations such that the effect on green 3 
sturgeon Delta flow conditions would not be adverse. This, combined with similarities in upstream 4 
flow conditions between Alternative 4 and NAA_ELT and a lack of confidence in using white 5 
sturgeon as a surrogate for green sturgeon given the differences in timing and location of the two 6 
species, indicate that Alternative 4 would not be adverse to migration conditions for green sturgeon.  7 

Alternative 5 8 

The effects of Alternative 5 on green sturgeon migration conditions relative to NAA are not adverse.  9 

Upstream of the Delta 10 

Analyses for green sturgeon migration conditions focused on flows in the Sacramento River between 11 
Keswick and Wilkins Slough and in the Feather River between Thermalito and the confluence with 12 
the Sacramento River during the April through October larval migration period, the August through 13 
March juvenile migration period, and the November through June adult migration period (Appendix 14 
11C, CALSIM II Model Results utilized in the Fish Analysis). Because these periods encompass the 15 
entire year, flows during all months were compared. Reduced flows could slow or inhibit 16 
downstream migration of larvae and juveniles and reduce the ability to sense upstream migration 17 
cues and pass impediments by adults. 18 

Sacramento River flows under A5_LLT would generally be similar to or greater than flows under 19 
NAA in all months except September, during which flows would be up to 21% lower depending on 20 
location and water year type (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 21 

Larval transport flows were also examined by utilizing the positive correlation between white 22 
sturgeon year class strength and Delta outflow during April and May (USFWS 1995) under the 23 
assumption that the mechanism responsible for the relationship is that Delta outflow provides 24 
improved green sturgeon larval transport that results in improved year class strength. However, 25 
there are temporal and spatial differences between green and white sturgeon larval presence that 26 
make this analysis highly uncertain and potentially not applicable (Murphy et al. 2011).  In 27 
particular, during April and May, green sturgeon would be spawning in the upper Sacramento River 28 
and Feather River; young-of-the year would not be found in the Delta until the subsequent fall and 29 
winter.  This mismatch in timing and location limits the confidence in using this as a surrogate for 30 
green sturgeon and suggests that year-class strength correlated with flow at another location within 31 
the Sacramento River or during a different period, if at all.  Regardless, for lack of a known 32 
relationship for green sturgeon year-class strength, the results using white sturgeon as a surrogate 33 
for green sturgeon were examined here.  Results for white sturgeon presented in Impact AQUA-150 34 
below suggest that, using the positive correlation between Delta outflow and year class strength, 35 
green sturgeon year class strength would be lower under Alternative 5. 36 

Feather River flows under A5_LLT would generally be lower by up to 61% than those under NAA 37 
during August and September. Flows during other months under A5_LLT would generally be similar 38 
to or greater than flows under NAA with some exceptions (Appendix 11C, CALSIM II Model Results 39 
utilized in the Fish Analysis). 40 
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Through-Delta 1 

The impact of Alternative 5 on in-Delta conditions for green sturgeon is described above with 2 
respect to Delta outflow and its potential effects to larval transport. The analysis indicates that green 3 
sturgeon year class strength could be lower under Alternative 5, but due to a lack of understanding 4 
and potentially inapplicable use of white sturgeon as a surrogate for green sturgeon, the analysis is 5 
deemed unreliable. 6 

NEPA Effects: Upstream flows (above north Delta intakes) would generally be similar between 7 
Alternative 4 and NAA. Due to the removal of water at the North Delta intakes, there are substantial 8 
differences in through-Delta flows between Alternative 5 and NAA_ELT. The percentage of months 9 
exceeding the USFWS (1995) Delta outflow thresholds in April and May of wet and above normal 10 
years under Alternative 5 was appreciably lower than that under NAA_ELT.  Analysis of white 11 
sturgeon year-class strength (USFWS 1995), used here as a surrogate for green sturgeon, found a 12 
positive correlation between year class strength and Delta outflow during April and May. However, 13 
this correlation was found in the absence of north Delta intakes and the exact mechanism that 14 
causes this correlation is not known at this time. One hypothesis suggests that the correlation is 15 
caused by high flows in the upper river resulting in improved migration, spawning, and rearing 16 
conditions in the upper river. In this case, there would be no causal link between Delta outflow and 17 
white sturgeon year-class strength.  Another hypothesis suggests that the positive correlation is a 18 
result of higher flows through the Delta triggering more adult sturgeon to move up into the river to 19 
spawn. It is also possible that some combination of these factors are working together to produce 20 
the positive correlation between high flows and sturgeon year-class strength. 21 

Determining whether a relationship exists between green sturgeon year class strength and 22 
river/Delta outflow and addressing the scientific uncertainty regarding which mechanisms are 23 
responsible for the positive correlation between white sturgeon year class strength and river/Delta 24 
flow will occur through targeted research and monitoring to be conducted in the years leading up to 25 
the initiation of north Delta facilities operations. Given the outcome of these investigations, Delta 26 
outflow would be appropriately set for Alternative 5 operations such that the effect on green 27 
sturgeon Delta flow conditions would not be adverse. This, combined with similarities in upstream 28 
flow conditions between Alternative 5 and NAA_ELT and a lack of confidence in using white 29 
sturgeon as a surrogate for green sturgeon given the differences in timing and location of the two 30 
species, indicate that Alternative 5 would not be adverse to migration conditions for green sturgeon.   31 

Alternative 6A 32 

The effects of Alternative 6A on green sturgeon migration conditions relative to NAA are not 33 
adverse. 34 

Upstream of the Delta 35 

Analyses for green sturgeon migration conditions focused on flows in the Sacramento River between 36 
Keswick and Wilkins Slough and in the Feather River between Thermalito and the confluence with 37 
the Sacramento River during the April through October larval migration period, the August through 38 
March juvenile migration period, and the November through June adult migration period (Appendix 39 
11C, CALSIM II Model Results utilized in the Fish Analysis). Because these periods encompass the 40 
entire year, flows during all months were compared. Reduced flows could slow or inhibit 41 
downstream migration of larvae and juveniles and reduce the ability to sense upstream migration 42 
cues and pass impediments by adults. 43 
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Sacramento River flows under A6A_LLT would nearly always be similar to or greater than flows 1 
under NAA in all months, except during August, September, and November, in which flows would be 2 
up to 18% lower depending on location, month, and water year type (Appendix 11C, CALSIM II 3 
Model Results utilized in the Fish Analysis). 4 

Larval transport flows were also examined by utilizing the positive correlation between white 5 
sturgeon year class strength and Delta outflow during April and May (USFWS 1995) under the 6 
assumption that the mechanism responsible for the relationship is that Delta outflow provides 7 
improved green sturgeon larval transport that results in improved year class strength. However, 8 
there are temporal and spatial differences between green and white sturgeon larval presence that 9 
make this analysis highly uncertain and potentially not applicable (Murphy et al. 2011).  In 10 
particular, during April and May, green sturgeon would be spawning in the upper Sacramento River 11 
and Feather River; young-of-the year would not be found in the Delta until the subsequent fall and 12 
winter.  This mismatch in timing and location limits the confidence in using this as a surrogate for 13 
green sturgeon and suggests that year-class strength correlated with flow at another location within 14 
the Sacramento River or during a different period, if at all.  Regardless, for lack of a known 15 
relationship for green sturgeon year-class strength, the results using white sturgeon as a surrogate 16 
for green sturgeon were examined here.  Results for white sturgeon presented in Impact AQUA-150 17 
below suggest that, using the positive correlation between Delta outflow and year class strength, 18 
green sturgeon year class strength would be lower under Alternative 6A than those under NAA (up 19 
to 67% lower). 20 

Relative to NAA, flows in the Feather River at Thermalito under A6A_LLT would generally be similar 21 
in all but two months (July and December) (up to 43% lower). Flows at the confluence with the 22 
Sacramento River would generally be similar in all but three months (July, August, and December) 23 
(up to 49% lower) (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 24 

Through-Delta 25 

The impact of Alternative 6 on in-Delta conditions for green sturgeon is described above with 26 
respect to Delta outflow and its potential effects to larval transport. The analysis indicates that green 27 
sturgeon year class strength could be lower under Alternative 6, but due to a lack of understanding 28 
and potentially inapplicable use of white sturgeon as a surrogate for green sturgeon, the analysis is 29 
deemed unreliable. 30 

NEPA Effects: Upstream flows (above north Delta intakes) would generally be similar between 31 
Alternative 6A and NAA. Due to the removal of water at the North Delta intakes, there are 32 
substantial differences in through-Delta flows between Alternative 6A and NAA_ELT. The 33 
percentage of months exceeding the USFWS (1995) Delta outflow thresholds in April and May of wet 34 
and above normal years under Alternative 6A was appreciably lower than that under NAA_ELT.  35 
Analysis of white sturgeon year-class strength (USFWS 1995), used here as a surrogate for green 36 
sturgeon, found a positive correlation between year class strength and Delta outflow during April 37 
and May. However, this correlation was found in the absence of north Delta intakes and the exact 38 
mechanism that causes this correlation is not known at this time. One hypothesis suggests that the 39 
correlation is caused by high flows in the upper river resulting in improved migration, spawning, 40 
and rearing conditions in the upper river. In this case, there would be no causal link between Delta 41 
outflow and white sturgeon year-class strength.  Another hypothesis suggests that the positive 42 
correlation is a result of higher flows through the Delta triggering more adult sturgeon to move up 43 
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into the river to spawn. It is also possible that some combination of these factors are working 1 
together to produce the positive correlation between high flows and sturgeon year-class strength. 2 

Determining whether a relationship exists between green sturgeon year class strength and 3 
river/Delta outflow and addressing the scientific uncertainty regarding which mechanisms are 4 
responsible for the positive correlation between white sturgeon year class strength and river/Delta 5 
flow will occur through targeted research and monitoring to be conducted in the years leading up to 6 
the initiation of north Delta facilities operations. Given the outcome of these investigations, Delta 7 
outflow would be appropriately set for Alternative 6A operations such that the effect on green 8 
sturgeon Delta flow conditions would not be adverse. This, combined with similarities in upstream 9 
flow conditions between Alternative 6A and NAA_ELT and a lack of confidence in using white 10 
sturgeon as a surrogate for green sturgeon given the differences in timing and location of the two 11 
species, indicate that Alternative 6A would not be adverse to migration conditions for green 12 
sturgeon. 13 

Alternative 9 14 

The effects of Alternative 9 on green sturgeon migration conditions relative to the NAA are not 15 
adverse.  16 

Upstream of the Delta 17 

Analyses for green sturgeon migration conditions focused on flows in the Sacramento River between 18 
Keswick and Wilkins Slough and in the Feather River between Thermalito and the confluence with 19 
the Sacramento River during the April through October larval migration period, the August through 20 
March juvenile migration period, and the November through June adult migration period (Appendix 21 
11C, CALSIM II Model Results utilized in the Fish Analysis). Because these periods encompass the 22 
entire year, flows during all months were compared. Reduced flows could slow or inhibit 23 
downstream migration of larvae and juveniles and reduce the ability to sense upstream migration 24 
cues and pass impediments by adults. 25 

Sacramento River flows under A9_LLT would nearly always be similar to or greater than flows 26 
under NAA in all months, except during October at Keswick (up to 14% lower) and during August 27 
and October at Wilkins Slough (up to 15% lower). 28 

Flows under A9_LLT would generally be lower by up to 14% than those under NAA in the Feather 29 
River during October depending on location and water year type. Flows during other months under 30 
A9_LLT would generally be similar to or greater than flows under NAA, with few exceptions (up to 31 
22% lower) depending on month, location, and water year type. 32 

Larval transport flows were also examined by utilizing the positive correlation between white 33 
sturgeon year class strength and Delta outflow during April and May (USFWS 1995) under the 34 
assumption that the mechanism responsible for the relationship is that Delta outflow provides 35 
improved green sturgeon larval transport that results in improved year class strength. However, 36 
there are temporal and spatial differences between green and white sturgeon larval presence that 37 
make this analysis highly uncertain and potentially not applicable (Murphy et al. 2011).  In 38 
particular, during April and May, green sturgeon would be spawning in the upper Sacramento River 39 
and Feather River; young-of-the year would not be found in the Delta until the subsequent fall and 40 
winter.  This mismatch in timing and location limits the confidence in using this as a surrogate for 41 
green sturgeon and suggests that year-class strength correlated with flow at another location within 42 
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the Sacramento River or during a different period, if at all.  Regardless, for lack of a known 1 
relationship for green sturgeon year-class strength, the results using white sturgeon as a surrogate 2 
for green sturgeon were examined here.  Results for white sturgeon presented in Impact AQUA-150 3 
below suggest that, using the positive correlation between Delta outflow and year class strength, 4 
green sturgeon year class strength would be lower under Alternative 9. 5 

Through-Delta 6 

The impact of Alternative 9 on in-Delta conditions for green sturgeon is described above with 7 
respect to Delta outflow and its potential effects to larval transport. The analysis indicates that green 8 
sturgeon year class strength could be lower under Alternative 9, but due to a lack of understanding 9 
and potentially inapplicable use of white sturgeon as a surrogate for green sturgeon, the analysis is 10 
deemed unreliable. 11 

NEPA Effects: Upstream flows (above north Delta intakes) would generally be similar between 12 
Alternative 9 and NAA. Due to the removal of water at the North Delta intakes, there are substantial 13 
differences in through-Delta flows between Alternative 9 and NAA_ELT. The percentage of months 14 
exceeding the USFWS (1995) Delta outflow thresholds in April and May of wet and above normal 15 
years under Alternative 9 was appreciably lower than that under NAA_ELT.  Analysis of white 16 
sturgeon year-class strength (USFWS 1995), used here as a surrogate for green sturgeon, found a 17 
positive correlation between year class strength and Delta outflow during April and May. However, 18 
this correlation was found in the absence of north Delta intakes and the exact mechanism that 19 
causes this correlation is not known at this time. One hypothesis suggests that the correlation is 20 
caused by high flows in the upper river resulting in improved migration, spawning, and rearing 21 
conditions in the upper river. In this case, there would be no causal link between Delta outflow and 22 
white sturgeon year-class strength.  Another hypothesis suggests that the positive correlation is a 23 
result of higher flows through the Delta triggering more adult sturgeon to move up into the river to 24 
spawn. It is also possible that some combination of these factors are working together to produce 25 
the positive correlation between high flows and sturgeon year-class strength. 26 

Determining whether a relationship exists between green sturgeon year class strength and 27 
river/Delta outflow and addressing the scientific uncertainty regarding which mechanisms are 28 
responsible for the positive correlation between white sturgeon year class strength and river/Delta 29 
flow will occur through targeted research and monitoring to be conducted in the years leading up to 30 
the initiation of north Delta facilities operations. Given the outcome of these investigations, Delta 31 
outflow would be appropriately set for Alternative 9 operations such that the effect on green 32 
sturgeon Delta flow conditions would not be adverse. This, combined with similarities in upstream 33 
flow conditions between Alternative 9 and NAA_ELT and a lack of confidence in using white 34 
sturgeon as a surrogate for green sturgeon given the differences in timing and location of the two 35 
species, indicate that Alternative 9 would not be adverse to migration conditions for green sturgeon. 36 

Impact AQUA-150: Effects of Water Operations on Migration Conditions for White Sturgeon 37 

Alternatives 1A, 2A, 3, 4, 5, 6A, 7 and 9 (not adverse) 38 

Alternative 1A 39 

The effects of Alternative 1A on white sturgeon migration conditions relative to NAA are not 40 
adverse.  41 
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Upstream of the Delta 1 

Analyses for white sturgeon focused on the Sacramento River (North Delta to RM 143—i.e., Wilkins 2 
Slough and Verona CALSIM nodes). Larval transport flows were represented by the average number 3 
of months per year that exceeded thresholds of 17,700 cfs (Wilkins Slough) and 31,000 cfs (Verona) 4 
during February through May (Table 11-mult-111). Exceedances of the 17,700 cfs threshold for 5 
Wilkins Slough under A1A_LLT were similar to those under NAA. The number of months per year 6 
above 31,000 cfs at Verona would be lower for all water year types (up to 50% lower) relative to 7 
NAA depending on water year type, except above normal years (6% increase). However, on an 8 
absolute scale, none of these differences would be biologically meaningful to white sturgeon (up to 9 
0.2 months). Overall, there is no consistent difference between Alternative 1A and NAA. 10 

Table 11-mult-111. Difference and Percent Difference in Number of Months between February 11 
and May in Which Flow Rates Exceed 17,700 and 5,300 Cubic Feet per Second (cfs) in the 12 
Sacramento River at Wilkins Slough and 31,000 cfs at Verona 13 

 
EXISTING CONDITIONS vs. A1A_LLT NAA vs. A1A_LLT 

Wilkins Slough, 17,700 cfsa 

Wet -0.04 (-2%) 0 (0%) 
Above Normal 0.3 (18%) 0.1 (5%) 
Below Normal -0.1 (-25%) 0 (0%) 
Dry 0 (0%) 0 (0%) 
Critical 0 (0%) 0 (0%) 
Wilkins Slough, 5,300 cfsb 

Wet -0.1 (-1%) 0.1 (2%) 
Above Normal -0.1 (-1%) 0.3 (4%) 
Below Normal 0.1 (3%) 0.4 (9%) 
Dry 0.6 (13%) 0.3 (6%) 
Critical 0.3 (10%) 0.3 (7%) 
Verona, 31,000 cfsa 

Wet -0.5 (-21%) -0.2 (-9%) 
Above Normal -0.1 (-5%) 0.1 (6%) 
Below Normal -0.2 (-43%) -0.1 (-33%) 
Dry -0.2 (-60%) -0.1 (-50%) 
Critical 0 (NA) 0 (NA) 
NA = could not be calculated because the denominator was 0. 
a Months analyzed: February through May. 
b Months analyzed: November through May. 

 14 

The effects of changes in flow for white sturgeon under Alternative 4A were also examined by 15 
utilizing the positive correlation between year class strength and Delta outflow during April and 16 
May (USFWS 1995) under the assumption that the mechanism responsible for the relationship is 17 
that Delta outflow provides improved transport (e.g., for white sturgeon larvae or other early life 18 
stages). The percent of months exceeding flow thresholds under A1A_LLT would be lower than 19 
those under NAA (up to 67%) (Table 11-mult-112). These results indicate that, using the positive 20 
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correlation between Delta outflow and year class strength, year class strength would be lower under 1 
Alternative 1A. 2 

Table 11-mult-112. Difference and Percent Difference in Percentage of Months in Which Average 3 
Delta Outflow is Predicted to Exceed 15,000, 20,000, and 25,000 Cubic Feet per Second (cfs) in 4 
April and May of Wet and Above-Normal Water Years 5 

Flow Water Year Type EXISTING CONDITIONS vs. A1A_LLT NAA vs. A1A_LLT 
April 
15,000 cfs Wet -15 (-16%) -15 (-16%) 

Above Normal -25 (-27%) -25 (-27%) 
20,000 cfs Wet -12 (-14%) -12 (-14%) 

Above Normal -33 (-44%) -25 (-38%) 
25,000 cfs Wet -15 (-19%) -12 (-15%) 

Above Normal -17 (-29%) -8 (-17%) 
May 
15,000 cfs Wet -15 (-17%) -8 (-10%) 

Above Normal -33 (-40%) -8 (-14%) 
20,000 cfs Wet -38 (-45%) -15 (-25%) 

Above Normal -25 (-60%) -17 (-50%) 
25,000 cfs Wet -31 (-44%) -19 (-33%) 

Above Normal -25 (-75%) -17 (-67%) 
April/May Average 
15,000 cfs Wet -15 (-16%) -8 (-9%) 

Above Normal -33 (-33%) -25 (-27%) 
20,000 cfs Wet -23 (-26%) -19 (-23%) 

Above Normal -17 (-25%) 0 (0%) 
25,000 cfs Wet -19 (-24%) -8 (-11%) 

Above Normal -25 (-50%) -25 (-50%) 
 6 

For juveniles, year-round migration flows at Verona were up to 55% lower under A1A_LLT relative 7 
to NAA during July through September and November (Appendix 11C, CALSIM II Model Results 8 
utilized in the Fish Analysis). Migration flows during other months were typically similar of greater 9 
than NAA, with few exceptions in some months or water years. 10 

For adults, the average number of months per year during the November through May adult 11 
migration period in which flows in the Sacramento River at Wilkins Slough exceed 5,300 cfs was 12 
determined (Table 11-mult-111). The average number of months exceeding 5,300 cfs under 13 
A1A_LLT would be similar to the number of months under NAA in wet and above normal years and 14 
higher in remaining water year types (6% to 9% higher). These increase in exceedances are 15 
considered small (<15%) and would not likely affect white sturgeon adult migration. 16 

Through-Delta 17 

The impact of Alternative 1A on in-Delta conditions for white sturgeon is described above with 18 
respect to Delta outflow and its potential effects to larval transport. The analysis indicates that white 19 
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sturgeon year class strength could be lower under Alternative 1A, but due to a lack of understanding 1 
of the mechanism responsible for the correlation and because it was found in the absence of north 2 
Delta intakes, the analysis is deemed unreliable. 3 

NEPA Effects: Upstream flows (above north Delta intakes) would generally be similar between 4 
Alternative 1A and NAA. Due to the removal of water at the North Delta intakes, there are 5 
substantial differences in through-Delta flows between Alternative 1A and NAA_ELT. The 6 
percentage of months exceeding the USFWS (1995) Delta outflow thresholds in April and May of wet 7 
and above normal years under Alternative 1A was appreciably lower than that under NAA_ELT.  The 8 
exact mechanism for the correlation between white sturgeon year-class strength and Delta outflow 9 
is not known at this time and was found in the absence of north Delta intakes. One hypothesis 10 
suggests that the correlation is caused by high flows in the upper river resulting in improved 11 
migration, spawning, and rearing conditions in the upper river. In this case, there would be no 12 
causal link between Delta outflow and white sturgeon year-class strength.  Another hypothesis 13 
suggests that the positive correlation is a result of higher flows through the Delta triggering more 14 
adult sturgeon to move up into the river to spawn. It is also possible that some combination of these 15 
factors are working together to produce the positive correlation between high flows and sturgeon 16 
year-class strength. 17 

The scientific uncertainty regarding which mechanisms are responsible for the positive correlation 18 
between year class strength and river/Delta flow will be addressed through targeted research and 19 
monitoring to be conducted in the years leading up to the initiation of north Delta facilities 20 
operations. Given the outcome of these investigations, Delta outflow would be appropriately set for 21 
Alternative 1A operations such that the effect on white sturgeon Delta flow conditions would not be 22 
adverse. This, combined with similarities in upstream flow conditions between Alternative 1A and 23 
NAA_ELT, indicate that Alternative 1A would not be adverse to migration conditions for white 24 
sturgeon.  25 

Alternative 2A 26 

The effects of Alternative 2A on white sturgeon migration conditions relative to NAA are not 27 
adverse. 28 

Upstream of the Delta 29 

Analyses for white sturgeon focused on the Sacramento River (North Delta to RM 143—i.e., Wilkins 30 
Slough and Verona CALSIM nodes). Larval transport flows were represented by the average number 31 
of months per year that exceeded thresholds of 17,700 cfs (Wilkins Slough) and 31,000 cfs (Verona) 32 
(Table 11-mult-113). Exceedances of the 17,700 cfs threshold for Wilkins Slough under A2A_LLT 33 
were similar to those under NAA. The number of months per year above 31,000 cfs at Verona would 34 
range from a reduction of 1.5 months (67% lower in wet years) to an increase of 0.8 months (350% 35 
higher in dry years) relative to NAA depending on water year type. Overall, there is no consistent 36 
difference between Alternative 2A and the baselines. 37 
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Table 11-mult-113. Difference and Percent Difference in Number of Months between February 1 
and May in Which Flow Rates Exceed 17,700 and 5,300 cfs in the Sacramento River at Wilkins 2 
Slough and 31,000 cfs at Verona 3 

 
EXISTING CONDITIONS vs. A2A_LLT NAA vs. A2A_LLT 

Wilkins Slough, 17,700 cfsa 

Wet -0.04 (-2%) 0 (0%) 
Above Normal 0.3 (18%) 0.1 (5%) 
Below Normal -0.1 (-25%) 0 (0%) 
Dry 0 (0%) 0 (0%) 
Critical 0 (0%) 0 (0%) 
Wilkins Slough, 5,300 cfsb 

Wet -0.2 (-2%) 0.04 (1%) 
Above Normal -0.3 (-4%) 0.1 (1%) 
Below Normal 0.3 (5%) 0.6 (12%) 
Dry 0.5 (10%) 0.2 (4%) 
Critical 0.3 (10%) 0.3 (7%) 
Verona, 31,000 cfsa 

Wet -1.8 (-72%) -1.5 (-67%) 
Above Normal -0.5 (-30%) -0.3 (-22%) 
Below Normal 0.4 (71%) 0.4 (100%) 
Dry 0.7 (260%) 0.8 (350%) 
Critical 0 (0%) 0 (0%) 
a Months analyzed: February through May. 
b Months analyzed: November through May. 

 4 

Larval transport flows were also examined by utilizing the positive correlation between year class 5 
strength and Delta outflow during April and May (USFWS 1995) under the assumption that the 6 
mechanism responsible for the relationship is that Delta outflow provides improved larval transport 7 
that results in improved year class strength. The percent of months exceeding flow thresholds under 8 
A2A_LLT generally be lower than those under NAA (up to 67%) with few exceptions (Table 11-mult-9 
114). These results suggest that, using the positive correlation between Delta outflow and year class 10 
strength, year class strength would be lower under Alternative 2A. 11 
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Table 11-mult-114. Difference and Percent Difference in Percentage of Months in Which Average 1 
Delta Outflow is Predicted to Exceed 15,000, 20,000, and 25,000 Cubic Feet per Second in April 2 
and May of Wet and Above-Normal Water Years 3 

Flow Water Year Type EXISTING CONDITIONS vs. A2A_LLT NAA vs. A2A_LLT 
April 
15,000 cfs Wet -8 (-8%) -8 (-8%) 

Above Normal -17 (-18%) -17 (-18%) 
20,000 cfs Wet -8 (-9%) -8 (-9%) 

Above Normal -25 (-33%) -17 (-25%) 
25,000 cfs Wet -19 (-24%) -15 (-20%) 

Above Normal -25 (-43%) -17 (-33%) 
May 
15,000 cfs Wet -12 (-13%) -4 (-5%) 

Above Normal -25 (-30%) 0 (0%) 
20,000 cfs Wet -38 (-45%) -15 (-25%) 

Above Normal -8 (-20%) 0 (0%) 
25,000 cfs Wet -31 (-44%) -19 (-33%) 

Above Normal -25 (-75%) -17 (-67%) 
April/May Average 
15,000 cfs Wet -12 (-12%) -4 (-4%) 

Above Normal -25 (-25%) -17 (-18%) 
20,000 cfs Wet -23 (-26%) -19 (-23%) 

Above Normal -17 (-25%) 0 (0%) 
25,000 cfs Wet -19 (-24%) -8 (-11%) 

Above Normal -25 (-50%) -25 (-50%) 
 4 

For juveniles, year-round migration flows at Verona were more than 5% lower under A2A_LLT 5 
relative to NAA throughout much of the year under each water year type (Appendix 11C, CALSIM II 6 
Model Results utilized in the Fish Analysis). 7 

For adults, the average number of months per year during the November through May adult 8 
migration period in which flows in the Sacramento River at Wilkins Slough exceed 5,300 cfs was 9 
determined (Table 11-mult-113). The average number of months exceeding 5,300 cfs under 10 
A2A_LLT would generally be similar to the number of months under NAA, except in below normal 11 
(12% higher), dry (9% higher), and critical (10% higher) water year types. These increase in 12 
exceedances are considered small (<15%) and would not affect white sturgeon adult migration. 13 

These results suggest that, using the positive correlation between Delta outflow and year class 14 
strength, year class strength would be lower under Alternative 2A. However, there is high 15 
uncertainty that year class strength is due to Delta outflow or if both year class strength and Delta 16 
outflows are caused by another unknown factor. There is no difference in the ability of Alternative 17 
2A to meet flow targets in the Sacramento River relative to NAA (Table 11-mult-113).  18 
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Through-Delta 1 

The impact of Alternative 2A on in-Delta conditions for white sturgeon is described above with 2 
respect to Delta outflow and its potential effects to larval transport. The analysis indicates that white 3 
sturgeon year class strength could be lower under Alternative 2A, but due to a lack of understanding 4 
of the mechanism responsible for the correlation and because it was found in the absence of north 5 
Delta intakes, the analysis is deemed unreliable. 6 

NEPA Effects: Upstream flows (above north Delta intakes) would generally be similar between 7 
Alternative 2A and NAA. Due to the removal of water at the North Delta intakes, there are 8 
substantial differences in through-Delta flows between Alternative 2A and NAA_ELT. The 9 
percentage of months exceeding the USFWS (1995) Delta outflow thresholds in April and May of wet 10 
and above normal years under Alternative 2A was appreciably lower than that under NAA_ELT.  The 11 
exact mechanism for the correlation between white sturgeon year-class strength and Delta outflow 12 
is not known at this time and was found in the absence of north Delta intakes. One hypothesis 13 
suggests that the correlation is caused by high flows in the upper river resulting in improved 14 
migration, spawning, and rearing conditions in the upper river. In this case, there would be no 15 
causal link between Delta outflow and white sturgeon year-class strength.  Another hypothesis 16 
suggests that the positive correlation is a result of higher flows through the Delta triggering more 17 
adult sturgeon to move up into the river to spawn. It is also possible that some combination of these 18 
factors are working together to produce the positive correlation between high flows and sturgeon 19 
year-class strength. 20 

The scientific uncertainty regarding which mechanisms are responsible for the positive correlation 21 
between year class strength and river/Delta flow will be addressed through targeted research and 22 
monitoring to be conducted in the years leading up to the initiation of north Delta facilities 23 
operations. Given the outcome of these investigations, Delta outflow would be appropriately set for 24 
Alternative 2A operations such that the effect on white sturgeon Delta flow conditions would not be 25 
adverse. This, combined with similarities in upstream flow conditions between Alternative 2A and 26 
NAA_ELT, indicate that Alternative 2A would not be adverse to migration conditions for white 27 
sturgeon.  28 

Alternative 3 29 

The effects of Alternative 3 on white sturgeon migration conditions relative to NAA are not adverse.  30 

Upstream of the Delta 31 

Analyses for white sturgeon focused on the Sacramento River (north Delta to RM 143—i.e., Wilkins 32 
Slough and Verona CALSIM nodes). Larval transport flows were represented by the average number 33 
of months per year that exceeded thresholds of 17,700 cfs (Wilkins Slough) and 31,000 cfs (Verona) 34 
(Table 11-mult-115). Exceedances of the 17,700 cfs threshold for Wilkins Slough under A3_LLT 35 
were generally similar to those under NAA. The number of months per year above 31,000 cfs at 36 
Verona under A3_LLT would be up to 50% lower than under NAA. On an absolute scale, all of these 37 
changes would be negligible (up to 0.2 months). 38 
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Table 11-mult-115. Difference and Percent Difference in Number of Months in Which Flow Rates 1 
Exceed 17,700 and 5,300 cfs in the Sacramento River at Wilkins Slough and 31,000 cfs at Verona 2 

 
EXISTING CONDITIONS vs. A3_LLT NAA vs. A3_LLT 

Wilkins Slough, 17,700 cfsa 

Wet -0.04 (-2%) 0 (0%) 
Above Normal 0.3 (18%) 0.1 (5%) 
Below Normal -0.1 (-25%) 0 (0%) 
Dry 0 (0%) 0 (0%) 
Critical 0 (0%) 0 (0%) 
Wilkins Slough, 5,300 cfsb 

Wet -0.1 (-2%) 0.1 (1%) 
Above Normal 0 (0%) 0.3 (5%) 
Below Normal 0.2 (4%) 0.5 (10%) 
Dry 0.6 (11%) 0.3 (5%) 
Critical 0.3 (10%) 0.3 (7%) 
Verona, 31,000 cfsa 

Wet -0.5 (-21%) -0.2 (-9%) 
Above Normal -0.1 (-5%) 0.1 (6%) 
Below Normal -0.2 (-43%) -0.1 (-33%) 
Dry -0.2 (-60%) -0.1 (-50%) 
Critical 0 (NA) 0 (NA) 
NA = could not be calculated because the denominator was 0. 
a Months analyzed: February through May. 
b Months analyzed: November through May. 

 3 

Larval transport flows were also examined by utilizing the positive correlation between year class 4 
strength and Delta outflow during April and May (USFWS 1995) under the assumption that the 5 
mechanism responsible for the relationship is that Delta outflow provides improved larval transport 6 
that results in improved year class strength. The percentage of months exceeding flow thresholds 7 
under A3_LLT would generally be lower than those under NAA (up to 50% lower) (Table 11-mult-8 
116). These results suggest that, using the positive correlation between Delta outflow and year class 9 
strength, year class strength would be lower under Alternative 3. 10 
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Table 11-mult-46. Difference and Percent Difference in Percentage of Months in Which Average 1 
Delta Outflow is Predicted to Exceed 15,000, 20,000, and 25,000 Cubic Feet per Second in April 2 
and May of Wet and Above-Normal Water Years 3 

Flow Water Year Type EXISTING CONDITIONS vs. A3_LLT NAA vs. A3_LLT 
April 
15,000 cfs Wet -15 (-16%) -15 (-16%) 

Above Normal -25 (-27%) -25 (-27%) 
20,000 cfs Wet -12 (-14%) -12 (-14%) 

Above Normal -33 (-44%) -25 (-38%) 
25,000 cfs Wet -15 (-19%) -12 (-15%) 

Above Normal -17 (-29%) -8 (-17%) 
May 
15,000 cfs Wet -15 (-17%) -8 (-10%) 

Above Normal -33 (-40%) -8 (-14%) 
20,000 cfs Wet -35 (-41%) -12 (-19%) 

Above Normal -25 (-60%) -17 (-50%) 
25,000 cfs Wet -31 (-44%) -19 (-33%) 

Above Normal -17 (-50%) -8 (-33%) 
April/May Average 
15,000 cfs Wet -15 (-16%) -8 (-9%) 

Above Normal -33 (-33%) -25 (-27%) 
20,000 cfs Wet -23 (-26%) -19 (-23%) 

Above Normal -17 (-25%) 0 (0%) 
25,000 cfs Wet -19 (-24%) -8 (-11%) 

Above Normal -25 (-50%) -25 (-50%) 
 4 

For juveniles, year-round migration flows at Verona would be up to 54% lower under A3_LLT 5 
relative to NAA during four of 12 months (Appendix 11C, CALSIM II Model Results utilized in the Fish 6 
Analysis). 7 

For adults, the average number of months per year during the November through May adult 8 
migration period in which flows in the Sacramento River at Wilkins Slough exceed 5,300 cfs was 9 
determined (Table 11-mult-115). The average number of months exceeding 5,300 cfs under A3_LLT 10 
would always be similar to greater than the number of months under NAA. 11 

Through-Delta 12 

The impact of Alternative 3 on in-Delta conditions for white sturgeon is described above with 13 
respect to Delta outflow and its potential effects to larval transport. The analysis indicates that white 14 
sturgeon year class strength could be lower under Alternative 3, but due to a lack of understanding 15 
of the mechanism responsible for the correlation and because it was found in the absence of north 16 
Delta intakes, the analysis is deemed unreliable. 17 

NEPA Effects: Upstream flows (above north Delta intakes) would generally be similar between 18 
Alternative 3 and NAA. Due to the removal of water at the North Delta intakes, there are substantial 19 
differences in through-Delta flows between Alternative 3 and NAA_ELT. The percentage of months 20 
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exceeding the USFWS (1995) Delta outflow thresholds in April and May of wet and above normal 1 
years under Alternative 3 was appreciably lower than that under NAA_ELT.  The exact mechanism 2 
for the correlation between white sturgeon year-class strength and Delta outflow is not known at 3 
this time and was found in the absence of north Delta intakes. One hypothesis suggests that the 4 
correlation is caused by high flows in the upper river resulting in improved migration, spawning, 5 
and rearing conditions in the upper river. In this case, there would be no causal link between Delta 6 
outflow and white sturgeon year-class strength.  Another hypothesis suggests that the positive 7 
correlation is a result of higher flows through the Delta triggering more adult sturgeon to move up 8 
into the river to spawn. It is also possible that some combination of these factors are working 9 
together to produce the positive correlation between high flows and sturgeon year-class strength. 10 

The scientific uncertainty regarding which mechanisms are responsible for the positive correlation 11 
between year class strength and river/Delta flow will be addressed through targeted research and 12 
monitoring to be conducted in the years leading up to the initiation of north Delta facilities 13 
operations. Given the outcome of these investigations, Delta outflow would be appropriately set for 14 
Alternative 3 operations such that the effect on white sturgeon Delta flow conditions would not be 15 
adverse. This, combined with similarities in upstream flow conditions between Alternative 3 and 16 
NAA_ELT, indicate that Alternative 3 would not be adverse to migration conditions for white 17 
sturgeon. 18 

Alternative 4 19 

The effects of Alternative 4 on white sturgeon migration conditions relative to NAA are not adverse. 20 

Upstream of the Delta 21 

H3/ESO 22 

Analyses for white sturgeon focused on the Sacramento River (North Delta to RM 143—i.e., Wilkins 23 
Slough and Verona CALSIM nodes). Larval transport flows were represented by the average number 24 
of months per year that exceeded thresholds of 17,700 cfs (Wilkins Slough) and 31,000 cfs (Verona) 25 
(Table 11-mult-117). Exceedances of the 17,700 cfs threshold for Wilkins Slough and the 31,000 cfs 26 
threshold at Verona under H3 would generally be similar to those under NAA. Despite some large 27 
relative difference (up to 50%), these changes would be negligible on an absolute scale. 28 
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Table 11-mult-117. Difference and Percent Difference in Number of Months in Which Flow Rates 1 
Exceed 17,700 and 5,300 cfs in the Sacramento River at Wilkins Slough and 31,000 cfs at Verona 2 

 EXISTING CONDITIONS vs. H3 NAA vs. H3 
Wilkins Slough, 17,700 cfsa 
Wet 0 (-2%) 0 (0%) 
Above Normal 0.3 (18%) 0.1 (5%) 
Below Normal -0.1 (-25%) 0 (0%) 
Dry 0 (0%) 0 (0%) 
Critical 0 (0%) 0 (0%) 
Wilkins Slough, 5,300 cfsb 
Wet -0.2 (-3%) 0 (0%) 
Above Normal -0.3 (-4%) 0.1 (1%) 
Below Normal 0.3 (5%) 0.6 (12%) 
Dry 0.4 (9%) 0.2 (3%) 
Critical 0.2 (5%) 0.1 (2%) 
Verona, 31,000 cfsa 
Wet -0.5 (-21%) -0.2 (-9%) 
Above Normal -0.2 (-10%) 0 (0%) 
Below Normal -0.2 (-43%) -0.1 (-33%) 
Dry -0.2 (-60%) -0.1 (-50%) 
Critical 0 (NA) 0 (NA) 
NA = could not be calculated because the denominator was 0. 
a  Months analyzed: February through May. 
b  Months analyzed: November through May. 

 3 

Larval transport flows were also examined by utilizing the positive correlation between year class 4 
strength and Delta outflow during April and May (USFWS 1995) under the assumption that the 5 
mechanism responsible for the relationship is that Delta outflow provides improved larval transport 6 
that results in improved year class strength. The percentage of months exceeding flow thresholds 7 
under H3 would generally be lower than those under NAA (up to 50% lower) (Table 11-mult-118). 8 
These results indicate that, using the positive correlation between Delta outflow and year class 9 
strength, year class strength generally would be lower under H3. 10 
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Table 11-mult-118. Difference and Percent Difference in Percentage of Months in Which Average 1 
Delta Outflow is Predicted to Exceed 15,000, 20,000, and 25,000 Cubic Feet per Second (cfs) in 2 
April and May of Wet and Above-Normal Water Years 3 

Flow Water Year Type EXISTING CONDITIONS vs. H3 NAA vs. H3 
April 
15,000 cfs Wet -8 (-8%) -8 (-8%) 

Above Normal -17 (-18%) -17 (-18%) 
20,000 cfs Wet -8 (-9%) -8 (-9%) 

Above Normal -25 (-33%) -17 (-25%) 
25,000 cfs Wet -15 (-19%) -12 (-15%) 

Above Normal -17 (-29%) -8 (-17%) 
May 
15,000 cfs Wet -8 (-9%) 0 (0%) 

Above Normal -17 (-20%) 8 (14%) 
20,000 cfs Wet -35 (-41%) -12 (-19%) 

Above Normal -17 (-40%) -8 (-25%) 
25,000 cfs Wet -27 (-39%) -15 (-27%) 

Above Normal -17 (-50%) -8 (-33%) 
April/May Average 
15,000 cfs Wet -8 (-8%) 0 (0%) 

Above Normal -25 (-25%) -17 (-18%) 
20,000 cfs Wet -19 (-22%) -15 (-18%) 

Above Normal -17 (-25%) 0 (0%) 
25,000 cfs Wet -19 (-24%) -8 (-11%) 

Above Normal -25 (-50%) -25 (-50%) 
 4 

For juveniles, flows in the Sacramento River at Verona were examined during the year-round 5 
migration period (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). Flows at 6 
Verona under H3 would be lower by up to 25% relative to NAA during January, July, August, and 7 
November, greater by up to 32% greater during May and June, and similar in the remaining six 8 
months (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 9 

For adults, the average number of months per year during the November through May adult 10 
migration period in which flows in the Sacramento River at Wilkins Slough exceed 5,300 cfs was 11 
determined (Table 11-mult-117). The average number of months exceeding 5,300 cfs under H3 12 
would be similar to or greater than the number of months under NAA (up to 12% greater). 13 

H1/LOS 14 

Year-round flows under H1 in the Sacramento River at Wilkins Slough and Verona would be similar 15 
to those under NAA, except during July through September at Verona and at both locations during 16 
November, in which flows would be up to 55% lower (Appendix 11C, CALSIM II Model Results 17 
utilized in the Fish Analysis). 18 
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H4/HOS 1 

Year-round flows under H4 in the Sacramento River at Wilkins Slough and Verona would be similar 2 
to those under NAA, except during January, March, and July through September at Verona and at 3 
both locations during November, in which flows would be up to 26% lower (Appendix 11C, CALSIM 4 
II Model Results utilized in the Fish Analysis). 5 

Through-Delta 6 

The impact of Alternative 4 on in-Delta conditions for white sturgeon is described above with 7 
respect to Delta outflow and its potential effects to larval transport. The analysis indicates that white 8 
sturgeon year class strength could be lower under Alternative 4, but due to a lack of understanding 9 
of the mechanism responsible for the correlation and because it was found in the absence of north 10 
Delta intakes, the analysis is deemed unreliable. 11 

NEPA Effects: Upstream flows (above north Delta intakes) would generally be similar between 12 
Alternative 4 and NAA. Due to the removal of water at the North Delta intakes, there are substantial 13 
differences in through-Delta flows between Alternative 4 and NAA_ELT. The percentage of months 14 
exceeding the USFWS (1995) Delta outflow thresholds in April and May of wet and above normal 15 
years under Alternative 4 was appreciably lower than that under NAA_ELT.  The exact mechanism 16 
for the correlation between white sturgeon year-class strength and Delta outflow is not known at 17 
this time and was found in the absence of north Delta intakes. One hypothesis suggests that the 18 
correlation is caused by high flows in the upper river resulting in improved migration, spawning, 19 
and rearing conditions in the upper river. In this case, there would be no causal link between Delta 20 
outflow and white sturgeon year-class strength.  Another hypothesis suggests that the positive 21 
correlation is a result of higher flows through the Delta triggering more adult sturgeon to move up 22 
into the river to spawn. It is also possible that some combination of these factors are working 23 
together to produce the positive correlation between high flows and sturgeon year-class strength. 24 

The scientific uncertainty regarding which mechanisms are responsible for the positive correlation 25 
between year class strength and river/Delta flow will be addressed through targeted research and 26 
monitoring to be conducted in the years leading up to the initiation of north Delta facilities 27 
operations. Given the outcome of these investigations, Delta outflow would be appropriately set for 28 
Alternative 4 operations such that the effect on white sturgeon Delta flow conditions would not be 29 
adverse. This, combined with similarities in upstream flow conditions between Alternative 4 and 30 
NAA_ELT, indicate that Alternative 4 would not be adverse to migration conditions for white 31 
sturgeon. 32 

Alternative 5 33 

The effects of Alternative 5 on white sturgeon migration conditions relative to NAA are not adverse.  34 

Upstream of the Delta 35 

Analyses for white sturgeon focused on the Sacramento River (north Delta to RM 143—i.e., Wilkins 36 
Slough and Verona CALSIM nodes). Larval transport flows were represented by the average number 37 
of months per year that exceeded thresholds of 17,700 cfs (Wilkins Slough) and 31,000 cfs (Verona) 38 
(Table 11-mult-119). Exceedances of the 17,700 cfs threshold for Wilkins Slough under A5_LLT 39 
were generally similar to those under NAA (Table 11-mult-119). The number of months per year 40 
above 31,000 cfs at Verona would range from small increases to a reduction of 0.5 months (21% 41 
lower in wet years) relative to NAA. Overall, there is no consistent difference between Alternative 5 42 

Bay Delta Conservation Plan 
RDEIR/SDEIS 11-362 2015 

ICF 00139.14 
 



 
 

Fish and Aquatic Resources 
 

and the NAA. On an absolute scale, none of these values would be biologically meaningful (up to 0.2 1 
months). 2 

Table 11-mult-119. Difference and Percent Difference in Number of Months in Which Flow Rates 3 
Exceed 17,700 and 5,300 Cubic Feet per Second (cfs) in the Sacramento River at Wilkins Slough, 4 
and 31,000 cfs at Verona 5 

Water Year Types EXISTING CONDITIONS vs. A5_LLT NAA vs. A5_LLT 
Wilkins Slough, 17,700 cfsa 

Wet -0.04 (-2%) 0 (0%) 
Above Normal 0.3 (18%) 0.1 (5%) 
Below Normal -0.1 (-25%) 0 (0%) 
Dry 0 (0%) 0 (0%) 
Critical 0 (0%) 0 (0%) 
Wilkins Slough, 5,300 cfsb 

Wet -0.2 (-2%) 0 (1%) 
Above Normal -0.1 (-1%) 0.3 (4%) 
Below Normal 0.2 (4%) 0.5 (10%) 
Dry 0.6 (11%) 0.3 (5%) 
Critical 0.3 (10%) 0.3 (7%) 
Verona, 31,000 cfsa 

Wet -0.5 (-21%) -0.2 (-9%) 
Above Normal -0.2 (-10%) 0 (0%) 
Below Normal -0.2 (-43%) -0.1 (-33%) 
Dry -0.2 (-60%) -0.1 (-50%) 
Critical 0 (NA) 0 (NA) 
NA = could not be calculated because the denominator was 0. 
a Months analyzed: February through May. 
b Months analyzed: November through May. 

 6 

Larval transport flows were also examined by utilizing the positive correlation between year class 7 
strength and Delta outflow during April and May (USFWS 1995) under the assumption that the 8 
mechanism responsible for the relationship is that Delta outflow provides improved larval transport 9 
that results in improved year class strength. The percent of months exceeding flow thresholds under 10 
A5_LLT would generally be lower than those under NAA (up to 33% lower) (Table 11-mult-120). 11 
These results indicate that, using the positive correlation between Delta outflow and year class 12 
strength, year class strength would be lower under Alternative 5. 13 
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Table 11-mult-120. Difference and Percent Difference in the Percentage of Months in Which 1 
Average Delta Outflow is Predicted to Exceed 15,000, 20,000, and 25,000 Cubic Feet per Second 2 
(cfs) in April and in May of Wet and Above-Normal Water Years 3 

Flow Water Year Type EXISTING CONDITIONS vs. A5_LLT NAA vs. A5_LLT 
April 
15,000 cfs Wet -4 (-4%) -4 (-4%) 

Above Normal -8 (-9%) -8 (-9%) 
20,000 cfs Wet -4 (-5%) -4 (-5%) 

Above Normal -17 (-22%) -8 (-13%) 
25,000 cfs Wet -8 (-10%) -4 (-5%) 

Above Normal -17 (-29%) -8 (-17%) 
May 
15,000 cfs Wet -12 (-13%) -4 (-5%) 

Above Normal -17 (-20%) 8 (14%) 
20,000 cfs Wet -27 (-32%) -4 (-6%) 

Above Normal -8 (-20%) 0 (0%) 
25,000 cfs Wet -19 (-28%) -8 (-13%) 

Above Normal -17 (-50%) -8 (-33%) 
April/May Average 
15,000 cfs Wet -8 (-8%) 0 (0%) 

Above Normal -25 (-25%) -17 (-18%) 
20,000 cfs Wet -8 (-9%) -4 (-5%) 

Above Normal -17 (-25%) 0 (0%) 
25,000 cfs Wet -19 (-24%) -8 (-11%) 

Above Normal 0 (0%) 0 (0%) 
 4 

For juveniles, year-round migration flows at Verona would be up to 30% under A5_LLT relative to 5 
NAA throughout much of the year and under almost all water year types (Appendix 11C, CALSIM II 6 
Model Results utilized in the Fish Analysis). Although the differences would be generally small, they 7 
would occur throughout the year (in all but two months). 8 

For adults, the average number of months per year during the November through May adult 9 
migration period in which flows in the Sacramento River at Wilkins Slough exceed 5,300 cfs was 10 
determined (Table 11-mult-119). The average number of months exceeding 5,300 cfs under A5_LLT 11 
would always be similar to or up to 10% greater than the number of months under NAA. 12 

Through-Delta 13 

The impact of Alternative 5 on in-Delta conditions for white sturgeon is described above with 14 
respect to Delta outflow and its potential effects to larval transport. The analysis indicates that white 15 
sturgeon year class strength could be lower under Alternative 5, but due to a lack of understanding 16 
of the mechanism responsible for the correlation and because it was found in the absence of north 17 
Delta intakes, the analysis is deemed unreliable. 18 

NEPA Effects: Upstream flows (above north Delta intakes) would generally be similar between 19 
Alternative 5 and NAA. Due to the removal of water at the North Delta intakes, there are substantial 20 
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differences in through-Delta flows between Alternative 5 and NAA_ELT. The percentage of months 1 
exceeding the USFWS (1995) Delta outflow thresholds in April and May of wet and above normal 2 
years under Alternative 5 was appreciably lower than that under NAA_ELT.  The exact mechanism 3 
for the correlation between white sturgeon year-class strength and Delta outflow is not known at 4 
this time and was found in the absence of north Delta intakes. One hypothesis suggests that the 5 
correlation is caused by high flows in the upper river resulting in improved migration, spawning, 6 
and rearing conditions in the upper river. In this case, there would be no causal link between Delta 7 
outflow and white sturgeon year-class strength.  Another hypothesis suggests that the positive 8 
correlation is a result of higher flows through the Delta triggering more adult sturgeon to move up 9 
into the river to spawn. It is also possible that some combination of these factors are working 10 
together to produce the positive correlation between high flows and sturgeon year-class strength. 11 

The scientific uncertainty regarding which mechanisms are responsible for the positive correlation 12 
between year class strength and river/Delta flow will be addressed through targeted research and 13 
monitoring to be conducted in the years leading up to the initiation of north Delta facilities 14 
operations. Given the outcome of these investigations, Delta outflow would be appropriately set for 15 
Alternative 5 operations such that the effect on white sturgeon Delta flow conditions would not be 16 
adverse. This, combined with similarities in upstream flow conditions between Alternative 5 and 17 
NAA_ELT, indicate that Alternative 5 would not be adverse to migration conditions for white 18 
sturgeon.  19 

Alternative 6A 20 

The effects of Alternative 6A on white sturgeon migration conditions relative to NAA are not 21 
adverse.  22 

Upstream of the Delta 23 

Analyses for white sturgeon focused on the Sacramento River (North Delta to RM 143—i.e., Wilkins 24 
Slough and Verona CALSIM nodes). Larval transport flows were represented by the average number 25 
of months per year that exceeded thresholds of 17,700 cfs (Wilkins Slough) and 31,000 cfs (Verona) 26 
(Table 11-mult-121). Exceedances of the 17,700 cfs threshold for Wilkins Slough under A6A_LLT 27 
were generally similar to those under NAA. The number of months per year above 31,000 cfs at 28 
Verona under A6A_LLT would be up to 6% higher and up to 50% lower than under NAA. On an 29 
absolute scale, all of these changes would be negligible (up to 0.2 months). 30 
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Table 11-mult-121. Difference and Percent Difference in Number of Months in Which Flow Rates 1 
Exceed 17,700 and 5,300 cfs in the Sacramento River at Wilkins Slough and 31,000 cfs at Verona 2 

 
EXISTING CONDITIONS vs. A6A_LLT NAA vs. A6A_LLT 

Wilkins Slough, 17,700 cfsa 

Wet -0.04 (-2%) 0 (0%) 
Above Normal 0.3 (18%) 0.1 (5%) 
Below Normal -0.1 (-25%) 0 (0%) 
Dry 0 (0%) 0 (0%) 
Critical 0 (0%) 0 (0%) 
Wilkins Slough, 5,300 cfsb 

Wet -0.2 (-3%) 0 (0%) 
Above Normal -0.4 (-6%) -0.1 (-1%) 
Below Normal -0.1 (-1%) 0.2 (4%) 
Dry 0.3 (7%) 0.1 (1%) 
Critical 0.1 (2%) 0 (0%) 
Verona, 31,000 cfsa 

Wet -0.5 (-21%) -0.2 (-9%) 
Above Normal -0.1 (-5%) 0.1 (6%) 
Below Normal -0.2 (-43%) -0.1 (-33%) 
Dry -0.2 (-60%) -0.1 (-50%) 
Critical 0 (NA) 0 (NA) 
NA = could not be calculated because the denominator was 0. 
a Months analyzed: February through May. 
b Months analyzed: November through May. 

 3 

Larval transport flows were also examined by utilizing the positive correlation between year class 4 
strength and Delta outflow during April and May (USFWS 1995) under the assumption that the 5 
mechanism responsible for the relationship is that Delta outflow provides improved larval transport 6 
that results in improved year class strength. The percentage of months exceeding flow thresholds 7 
under A6A_LLT would generally be lower than those under NAA (up to 67% lower) with few 8 
exceptions (Table 11-mult-122). These results suggest that, using the positive correlation between 9 
Delta outflow and year class strength, year class strength would generally be lower under 10 
Alternative 6A. 11 
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Table 11-mult-122. Difference and Percent Difference in Percentage of Months in Which Average 1 
Delta Outflow is Predicted to Exceed 15,000, 20,000, and 25,000 Cubic Feet per Second (cfs) in 2 
April and May of Wet and Above-Normal Water Years 3 

Flow Water Year Type EXISTING CONDITIONS vs. A6A_LLT NAA vs. A6A_LLT 
April 
15,000 cfs Wet 0 (0%) 0 (0%) 

Above Normal 0 (0%) 0 (0%) 
20,000 cfs Wet -8 (-9%) -8 (-9%) 

Above Normal -17 (-22%) -8 (-13%) 
25,000 cfs Wet -15 (-19%) -12 (-15%) 

Above Normal -25 (-43%) -17 (-33%) 
May 
15,000 cfs Wet -4 (-4%) 4 (5%) 

Above Normal -17 (-20%) 8 (14%) 
20,000 cfs Wet -38 (-45%) -15 (-25%) 

Above Normal -8 (-20%) 0 (0%) 
25,000 cfs Wet -27 (-39%) -15 (-27%) 

Above Normal -25 (-75%) -17 (-67%) 
April/May Average 
15,000 cfs Wet -8 (-8%) 0 (0%) 

Above Normal -25 (-25%) -17 (-18%) 
20,000 cfs Wet -19 (-22%) -15 (-18%) 

Above Normal -17 (-25%) 0 (0%) 
25,000 cfs Wet -19 (-24%) -8 (-11%) 

Above Normal -25 (-50%) -25 (-50%) 
 4 

For juveniles, year-round migration flows at Verona would be up to 21% lower under A6A_LLT 5 
relative to NAA in most water year types during January, March, April, July, August, November, and 6 
December, although differences would rarely exceed ~15% (Appendix 11C, CALSIM II Model Results 7 
utilized in the Fish Analysis). Flows under A6A_LLT during other months would generally be similar 8 
to flows under NAA with some exceptions. 9 

For adults, the average number of months per year during the November through May adult 10 
migration period in which flows in the Sacramento River at Wilkins Slough exceed 5,300 cfs was 11 
determined (Table 11-mult-121). The average number of months exceeding 5,300 cfs under 12 
A6A_LLT would always be similar to or greater than the number of months under NAA.  13 

Through-Delta 14 

The impact of Alternative 6A on in-Delta conditions for white sturgeon is described above with 15 
respect to Delta outflow and its potential effects to larval transport. The analysis indicates that white 16 
sturgeon year class strength could be lower under Alternative 6A, but due to a lack of understanding 17 
of the mechanism responsible for the correlation and because it was found in the absence of north 18 
Delta intakes, the analysis is deemed unreliable. 19 
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NEPA Effects: Upstream flows (above north Delta intakes) would generally be similar between 1 
Alternative 6A and NAA. Due to the removal of water at the North Delta intakes, there are 2 
substantial differences in through-Delta flows between Alternative 6A and NAA_ELT. The 3 
percentage of months exceeding the USFWS (1995) Delta outflow thresholds in April and May of wet 4 
and above normal years under Alternative 6A was appreciably lower than that under NAA_ELT.  The 5 
exact mechanism for the correlation between white sturgeon year-class strength and Delta outflow 6 
is not known at this time and was found in the absence of north Delta intakes. One hypothesis 7 
suggests that the correlation is caused by high flows in the upper river resulting in improved 8 
migration, spawning, and rearing conditions in the upper river. In this case, there would be no 9 
causal link between Delta outflow and white sturgeon year-class strength.  Another hypothesis 10 
suggests that the positive correlation is a result of higher flows through the Delta triggering more 11 
adult sturgeon to move up into the river to spawn. It is also possible that some combination of these 12 
factors are working together to produce the positive correlation between high flows and sturgeon 13 
year-class strength. 14 

The scientific uncertainty regarding which mechanisms are responsible for the positive correlation 15 
between year class strength and river/Delta flow will be addressed through targeted research and 16 
monitoring to be conducted in the years leading up to the initiation of north Delta facilities 17 
operations. Given the outcome of these investigations, Delta outflow would be appropriately set for 18 
Alternative 6A operations such that the effect on white sturgeon Delta flow conditions would not be 19 
adverse. This, combined with similarities in upstream flow conditions between Alternative 6A and 20 
NAA_ELT, indicate that Alternative 6A would not be adverse to migration conditions for white 21 
sturgeon. 22 

Alternative 7 23 

The effects of Alternative 7 on white sturgeon migration conditions relative to the NAA are not 24 
adverse.  25 

Upstream of the Delta 26 

Analyses for white sturgeon focused on the Sacramento River (North Delta to RM 143—i.e., Wilkins 27 
Slough and Verona). Larval transport flows were represented by the average number of months per 28 
year during the February through May larval transport period that exceeded thresholds of 17,700 29 
cfs (Wilkins Slough) and 31,000 cfs (Verona) (Table 11-mult-123). Exceedances of the 17,700 cfs 30 
threshold for Wilkins Slough under A7_LLT were similar to those under NAA, except in above 31 
normal water years (6% higher). The number of months per year above 31,000 cfs at Verona would 32 
be similar to or lower than the number under NAA in all water year types. On an absolute scale, all 33 
these changes would be negligible (up to 0.3 months). 34 
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Table 11-mult-123. Difference and Percent Difference in Number of Months in Which Flow Rates 1 
Exceed 17,700 and 5,300 cfs in the Sacramento River at Wilkins Slough and 31,000 cfs at Verona 2 

 
EXISTING CONDITIONS vs. A7_LLT NAA vs. A7_LLT 

Wilkins Slough, 17,700 cfsa 

Wet 0 (-2%) 0 (0%) 
Above Normal 0.3 (18%) 0.1 (6%) 
Below Normal -0.1 (-25%) 0 (0%) 
Dry 0 (0%) 0 (0%) 
Critical 0 (0%) 0 (0%) 
Wilkins Slough, 5,300 cfsb 

Wet -0.1 (-2%) 0.1 (1%) 
Above Normal -0.4 (-6%) -0.1 (-1%) 
Below Normal 0 (0%) 0.3 (6%) 
Dry 0.2 (4%) -0.1 (-1%) 
Critical 0.3 (7%) 0.2 (5%) 
Verona, 31,000 cfsa 

Wet -0.5 (-21%) -0.2 (-9%) 
Above Normal -0.2 (-10%) 0 (0%) 
Below Normal -0.2 (-42%) -0.1 (-33%) 
Dry -0.2 (-61%) -0.1 (-50%) 
Critical 0 (NA) 0 (NA) 
NA = could not be calculated because the denominator was 0. 
a Months analyzed: February through May. 
b Months analyzed: November through May. 

 3 

Larval transport flows were also examined by utilizing the positive correlation between year class 4 
strength and Delta outflow during April and May (USFWS 1995) under the assumption that the 5 
mechanism responsible for the relationship is that Delta outflow provides improved larval transport 6 
that results in improved year class strength. The percent of months exceeding flow thresholds under 7 
A7_LLT would generally be lower than those under NAA (up to 33%) (Table 11-mult-124). These 8 
results suggest that, using the positive correlation between Delta outflow and year class strength, 9 
year class strength would be lower under Alternative 7. 10 
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Table 11-mult-124. Difference and Percent Difference in Percentage of Months in Which Average 1 
Delta Outflow is Predicted to Exceed 15,000, 20,000, and 25,000 Cubic Feet per Second in April 2 
and May of Wet and Above-Normal Water Years 3 

Flow Water Year Type EXISTING CONDITIONS vs. A7_LLT NAA vs. A7_LLT 
April  

15,000 cfs 
Wet 0 (0%) 0 (0%) 
Above Normal 0 (0%) 0 (0%) 

20,000 cfs 
Wet -8 (-9%) -8 (-9%) 
Above Normal -8 (-11%) 0 (0%) 

25,000 cfs 
Wet -8 (-10%) -4 (-5%) 
Above Normal -17 (-29%) -8 (-17%) 

May  

15,000 cfs 
Wet -4 (-4%) 4 (5%) 
Above Normal -17 (-20%) 8 (14%) 

20,000 cfs 
Wet -31 (-36%) -8 (-13%) 
Above Normal -17 (-40%) -8 (-25%) 

25,000 cfs 
Wet -27 (-39%) -15 (-27%) 
Above Normal -17 (-50%) -8 (-33%) 

April/May Average  

15,000 cfs 
Wet -8 (-8%) 0 (0%) 
Above Normal -17 (-17%) -8 (-9%) 

20,000 cfs 
Wet -12 (-13%) -8 (-9%) 
Above Normal -17 (-25%) 0 (0%) 

25,000 cfs 
Wet -19 (-24%) -8 (-11%) 
Above Normal -8 (-17%) -8 (-17%) 

 4 

For juveniles, year-round migration flows at Verona would be more than 5% lower under A7_LLT 5 
relative to NAA throughout much of the year under each water year, although differences would 6 
rarely exceed ~15% (Appendix 11C, CALSIM II Model Results utilized in the Fish Analysis). 7 

For adults, the average number of months per year during the November through May adult 8 
migration period in which flows in the Sacramento River at Wilkins Slough exceed 5,300 cfs was 9 
determined (Table 11-mult-123). The average number of months exceeding 5,300 cfs under A7_LLT 10 
would generally be similar to the number of months under NAA, except in below normal (6% 11 
higher) and critical (5% higher) water year types (Table 11-mult-123). These increases in 12 
exceedances are considered small (<15%) and would not affect white sturgeon adult migration. 13 

Through-Delta 14 

The impact of Alternative 7 on in-Delta conditions for white sturgeon is described above with 15 
respect to Delta outflow and its potential effects to larval transport. The analysis indicates that white 16 
sturgeon year class strength could be lower under Alternative 7, but due to a lack of understanding 17 
of the mechanism responsible for the correlation and because it was found in the absence of north 18 
Delta intakes, the analysis is deemed unreliable. 19 
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NEPA Effects: Upstream flows (above north Delta intakes) would generally be similar between 1 
Alternative 7 and NAA. Due to the removal of water at the North Delta intakes, there are substantial 2 
differences in through-Delta flows between Alternative 7 and NAA_ELT. The percentage of months 3 
exceeding the USFWS (1995) Delta outflow thresholds in April and May of wet and above normal 4 
years under Alternative 7 was appreciably lower than that under NAA_ELT.  The exact mechanism 5 
for the correlation between white sturgeon year-class strength and Delta outflow is not known at 6 
this time and was found in the absence of north Delta intakes. One hypothesis suggests that the 7 
correlation is caused by high flows in the upper river resulting in improved migration, spawning, 8 
and rearing conditions in the upper river. In this case, there would be no causal link between Delta 9 
outflow and white sturgeon year-class strength.  Another hypothesis suggests that the positive 10 
correlation is a result of higher flows through the Delta triggering more adult sturgeon to move up 11 
into the river to spawn. It is also possible that some combination of these factors are working 12 
together to produce the positive correlation between high flows and sturgeon year-class strength. 13 

The scientific uncertainty regarding which mechanisms are responsible for the positive correlation 14 
between year class strength and river/Delta flow will be addressed through targeted research and 15 
monitoring to be conducted in the years leading up to the initiation of north Delta facilities 16 
operations. Given the outcome of these investigations, Delta outflow would be appropriately set for 17 
Alternative 7 operations such that the effect on white sturgeon Delta flow conditions would not be 18 
adverse. This, combined with similarities in upstream flow conditions between Alternative 7 and 19 
NAA_ELT, indicate that Alternative 7 would not be adverse to migration conditions for white 20 
sturgeon. 21 

Alternative 9 22 

The effects of Alternative 9 on white sturgeon migration conditions relative to the NAA are not 23 
adverse.  24 

Upstream of the Delta 25 

Analyses for white sturgeon focused on the Sacramento River (North Delta to RM 143—i.e., Wilkins 26 
Slough and Verona CALSIM nodes). Larval transport flows were represented by the average number 27 
of months per year that exceeded thresholds of 17,700 cfs (Wilkins Slough) and 31,000 cfs (Verona) 28 
(Table 11-mult-125). Exceedances of the 17,700 cfs threshold for Wilkins Slough under A9_LLT 29 
were identical to those under NAA. The number of months per year above 31,000 cfs at Verona 30 
under A9_LLT would be up to 33% lower than under NAA. Overall, there is no consistent difference 31 
between Alternative 9 and NAA. 32 
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Table 11-mult-125. Difference and Percent Difference in Number of Months in Which Flow Rates 1 
Exceed 17,700 and 5,300 cfs in the Sacramento River at Wilkins Slough and 31,000 cfs at Verona 2 

 
EXISTING CONDITIONS vs. A9_LLT NAA vs. A9_LLT 

Wilkins Slough, 17,700 cfsa 

Wet -0.04 (-2%) 0 (0%) 
Above Normal 0.2 (12%) 0 (0%) 
Below Normal -0.1 (-25%) 0 (0%) 
Dry 0 (0%) 0 (0%) 
Critical 0 (0%) 0 (0%) 
Wilkins Slough, 5,300 cfsb 

Wet -0.1 (-1%) 0.1 (2%) 
Above Normal -0.3 (-4%) 0.1 (1%) 
Below Normal 0.4 (7%) 0.6 (13%) 
Dry 0.8 (17%) 0.6 (11%) 
Critical 0.2 (5%) 0.1 (2%) 
Verona, 31,000 cfsa 

Wet -0.5 (-21%) -0.2 (-9%) 
Above Normal -0.2 (-10%) 0 (0%) 
Below Normal -0.2 (-43%) -0.1 (-33%) 
Dry -0.1 (-40%) -0.1 (-25%) 
Critical 0 (NA) 0 (NA) 
NA = could not be calculated because the denominator was 0. 
a Months analyzed: February through May. 
b Months analyzed: November through May. 

 3 

Larval transport flows were also examined by utilizing the positive correlation between year class 4 
strength and Delta outflow during April and May (USFWS 1995) under the assumption that the 5 
mechanism responsible for the relationship is that Delta outflow provides improved larval transport 6 
that results in improved year class strength. The percentage of months exceeding flow thresholds 7 
under A9_LLT would generally be lower by up to 50% than those under NAA for each flow 8 
threshold, water year type, and month (Table 11-mult-126). These results indicate that, using the 9 
positive correlation between Delta outflow and year class strength, year class strength would 10 
generally be lower under Alternative 9. 11 
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Table 11-mult-126. Difference and Percent Difference in Percentage of Months in Which Average 1 
Delta Outflow is Predicted to Exceed 15,000, 20,000, and 25,000 Cubic Feet per Second (cfs) in 2 
April and May of Wet and Above-Normal Water Years 3 

Flow Water Year Type EXISTING CONDITIONS vs. A9_LLT NAA vs. A9_LLT 
April 

15,000 cfs 
Wet -8 (-8%) -8 (-8%) 
Above Normal -17 (-18%) -17 (-18%) 

20,000 cfs 
Wet -4 (-5%) -4 (-5%) 
Above Normal -17 (-22%) -8 (-13%) 

25,000 cfs 
Wet -8 (-10%) -4 (-5%) 
Above Normal -17 (-29%) -8 (-17%) 

May 

15,000 cfs 
Wet -15 (-17%) -8 (-10%) 
Above Normal -42 (-50%) -17 (-29%) 

20,000 cfs 
Wet -27 (-32%) -4 (-6%) 
Above Normal -8 (-20%) 0 (0%) 

25,000 cfs 
Wet -19 (-28%) -8 (-13%) 
Above Normal -17 (-50%) -8 (-33%) 

April/May Average 

15,000 cfs 
Wet -8 (-8%) 0 (0%) 
Above Normal -33 (-33%) -25 (-27%) 

20,000 cfs 
Wet -15 (-17%) -12 (-14%) 
Above Normal -17 (-25%) 0 (0%) 

25,000 cfs 
Wet -19 (-24%) -8 (-11%) 
Above Normal 0 (0%) 0 (0%) 

 4 

For juveniles, year-round migration flows at Verona would generally be up to 13% lower under 5 
A9_LLT relative to NAA during January, March, and October and similar to or greater than flows 6 
under NAA during the rest of the year, with some exceptions (Appendix 11C, CALSIM II Model Results 7 
utilized in the Fish Analysis).  8 

For adults, the average number of months per year during the November through May adult 9 
migration period in which flows in the Sacramento River at Wilkins Slough exceed 5,300 cfs was 10 
determined (Table 11-mult-125). The average number of months exceeding 5,300 cfs under A9_LLT 11 
would generally be similar to or greater than the number of months under NAA, except in below 12 
normal and dry years (11% to 13% lower).  13 

Through-Delta 14 

The impact of Alternative 9 on in-Delta conditions for white sturgeon is described above with 15 
respect to Delta outflow and its potential effects to larval transport. The analysis indicates that white 16 
sturgeon year class strength could be lower under Alternative 9, but due to a lack of understanding 17 
of the mechanism responsible for the correlation and because it was found in the absence of north 18 
Delta intakes, the analysis is deemed unreliable. 19 
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NEPA Effects: Upstream flows (above north Delta intakes) would generally be similar between 1 
Alternative 9 and NAA. Due to the removal of water at the North Delta intakes, there are substantial 2 
differences in through-Delta flows between Alternative 9 and NAA_ELT. The percentage of months 3 
exceeding the USFWS (1995) Delta outflow thresholds in April and May of wet and above normal 4 
years under Alternative 9 was appreciably lower than that under NAA_ELT.  The exact mechanism 5 
for the correlation between white sturgeon year-class strength and Delta outflow is not known at 6 
this time and was found in the absence of north Delta intakes. One hypothesis suggests that the 7 
correlation is caused by high flows in the upper river resulting in improved migration, spawning, 8 
and rearing conditions in the upper river. In this case, there would be no causal link between Delta 9 
outflow and white sturgeon year-class strength.  Another hypothesis suggests that the positive 10 
correlation is a result of higher flows through the Delta triggering more adult sturgeon to move up 11 
into the river to spawn. It is also possible that some combination of these factors are working 12 
together to produce the positive correlation between high flows and sturgeon year-class strength. 13 

The scientific uncertainty regarding which mechanisms are responsible for the positive correlation 14 
between year class strength and river/Delta flow will be addressed through targeted research and 15 
monitoring to be conducted in the years leading up to the initiation of north Delta facilities 16 
operations. Given the outcome of these investigations, Delta outflow would be appropriately set for 17 
Alternative 9 operations such that the effect on white sturgeon Delta flow conditions would not be 18 
adverse. This, combined with similarities in upstream flow conditions between Alternative 9 and 19 
NAA_ELT, indicate that Alternative 9 would not be adverse to migration conditions for white 20 
sturgeon.  21 
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Chapter 12  1 

Terrestrial Biological Resources 2 

12.0 Readers’ Guide and Summary 3 

12.0.6 Summary of Effects 4 

12.0.6.2 Comparison of the Effects of the Alternatives 5 

Effects on Wetlands and Other Waters of the United States 6 

The estimated area of fill of wetlands and other waters of the United States potentially under 7 
jurisdiction of the U.S. Army Corps of Engineers (jurisdictional waters) would be largest under 8 
Alternative 9 (Table 12-ES-3). Fill of jurisdictional waters would be relatively similar under the east, 9 
west, and modified pipeline/tunnel alignments and substantially less under the pipeline tunnel 10 
alternatives (1A, 2A, and 6A). Of these alternatives, the fill would be largest under Alternative 2B.. 11 
Under Alternatives 2D, 4, 4A, and 5A larger areas of nonwetland waters of the United States would 12 
be filled t due to work in Clifton Court Forebay; however, the forebay would ultimately expand by 13 
450 acres and thus largely offset any losses there. Implementing Alternative 5 would result in the 14 
least fill of nonwetland waters of the United States.  15 

Under the No Action Alternative, there would be no water conveyance facilities construction effects 16 
on jurisdictional wetlands and other waters of the United States. Also, there would be no restoration, 17 
protection, and enhancement of jurisdictional wetlands resulting from the BDCP’s other 18 
conservation measures. Jurisdictional wetlands could increase in area and habitat value under 19 
several programs that are under way or in the planning stages to increase wetlands and riparian 20 
natural communities in the absence of a BDCP. The potential exists for levee deterioration and 21 
repairs, global climate change and associated sea level rise, and seismic activity that damages levees 22 
to result in substantial loss of jurisdictional wetlands. 23 
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Table 12-ES-3. Fill of Wetlands and Other Waters of the United States from Construction of Water 1 
Conveyance Facilities (CM1) (acres) 2 

Alternativea Wetlands Other Waters of the U.S. Total Waters of the U.S. 

1A 142 284 426 

1B 317 486 803 

1C 317 482 799 

2A 144 304 448 

2B 330 525 855 

2C 317 482 799 

2Db 299 527 827 

3 134 242 376 

4b 284 491 775 

4Ab 284 491 775 

5 134 221 355 

5Ab 281 470 750 

6A 142 284 426 

6B 317 486 803 

6C 317 482 799 

7 139 250 389 

8 139 250 389 

9c 231 776 1,007 
a Dark shading= pipeline/tunnel, light shading = east alignment, no shading =west alignment and separate corridors 

(Alternative 9) 
b Additional temporary impact of 1931 acres to Clifton Court Forebay due to dredging 
c Additional temporary impact of 669 acres to tidal channel, forest, scrub-shrub, and emergent wetland due to 

dredging effects 

 3 

 4 

12.1 Environmental Setting/Affected Environment 5 

12.1.2 Land Cover Types 6 

12.1.2.2 Special-Status and Other Natural Communities 7 

Twelve of the natural community types occurring in the study area are, for the purposes of this 8 
EIR/EIS, identified as special-status natural communities. These communities are considered special 9 
status because they include specific vegetation alliances that are recognized by CDFW as of limited 10 
distribution statewide or within a county or region (CNDDB Rank of S1–S3), or because they require 11 
focused analysis under these federal and state laws and regulations: 12 

 California Environmental Quality Act (CEQA). 13 

 Section 1602 of the California Fish and Game Code. 14 
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 Section 404 of the Clean Water Act (CWA). 1 

 California’s Porter-Cologne Water Quality Control Act (Porter-Cologne Act). 2 

These laws and regulations are discussed in Section 12.2, Regulatory Setting. Special-status natural 3 
communities may be of special concern to resource agencies and conservation organizations for a 4 
variety of reasons, including their locally or regionally declining status or because they provide 5 
important habitat to common and special-status species. Many of these habitats are monitored and 6 
reported in the CNDDB, which is maintained by CDFW. The following natural communities, all of 7 
which are found within the study area, are considered special-status natural communities. 8 

 Tidal Perennial Aquatic 9 

 Tidal Mudflat 10 

 Tidal Brackish Emergent Wetland 11 

 Tidal Freshwater Emergent Wetland 12 

 Valley/Foothill Riparian 13 

 Nontidal Perennial Aquatic 14 

 Nontidal Freshwater Perennial Emergent Wetland 15 

 Alkali Seasonal Wetland Complex 16 

 Vernal Pool Complex 17 

 Managed Wetland 18 

 Other Natural Seasonal Wetland 19 

 Inland Dune Scrub 20 

or potential aquatic habitat (valley/foothill riparian) protected under the CWA and Porter-Cologne 21 
Act. The regulated aquatic resources have been grouped into the following wetland and open water 22 
categories (the hydrology-based wetland types originally mapped for the Draft EIR/EIS have been 23 
reclassified into the following habitat-based types to facilitate the permitting process).  24 

 Wetlands 25 

 Perennial 26 

 Emergent 27 

 Scrub-Shrub 28 

 Forest 29 

 Seasonal 30 

 Vernal Pool 31 

 Seasonal wetland 32 

 Alkaline Wetland 33 

  Other Waters of the U.S. 34 

 Nontidal 35 
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 Agricultural Ditch 1 

 Natural Channel 2 

 Pond 3 

 Lake 4 

 Tidal 5 

 Tidal Channel 6 

 Conveyance 7 

 Clifton Court Forebay 8 

Impacts on waters of the United States discussed in Section 12.3.3 are presented in the Wetlands 9 
and Other Waters of the U.S. categories listed above. These groupings ensure that impacts are 10 
assessed, and mitigation assigned, to categories of aquatic resources typically required by 11 
regulatory agencies. 12 

One other natural community (grassland) and two land cover types (cultivated lands and developed 13 
lands) also are present in the study area but are not considered special-status natural communities. 14 
Though some grasslands, cultivated lands, and developed lands provide habitat for special-status 15 
species, as a natural community and a land cover type these areas are not of limited distribution and 16 
do not in themselves require particular regulatory consideration for the vegetation that occurs there 17 
(e.g., these areas are not regulated wetlands). Throughout the remainder of the chapter, these three 18 
community/land cover types are addressed in the context of the other natural communities. The 19 
cultivated lands land cover type is treated as a natural community in the BDCP to meet the 20 
requirements of the Natural Communities Conservation and Protection Act (NCCPA) and to 21 
recognize its value to covered species addressed in the Plan. Tidal mudflat, which is listed above, is 22 
not mapped separately, and occurs at the edges between tidal perennial aquatic, tidal freshwater 23 
emergent, and tidal brackish emergent wetland. Therefore, the tidal mudflat natural community is 24 
not addressed separately in detail in this chapter. 25 

The study area natural communities are described below, including how each is used by common 26 
and special-status plant and wildlife species. Information on natural communities and associated 27 
plant and wildlife species was summarized from Draft BDCP Chapter 2, Section 2.3.4, Natural 28 
Communities. Table 12-2 and Table 12-3 list the special-status species (covered and noncovered 29 
species) supported by these natural communities. The acreages of each natural community within 30 
the Plan Area and this chapter’s study area are presented in Table 12-1. 31 

12.2 Regulatory Setting 32 

12.2.1 Federal Plans, Policies, Regulations, and Executive 33 

Orders 34 

12.2.1.1 Sections 404 and 401 of the Clean Water Act 35 

Section 404 of the CWA requires a project applicant to obtain a permit from USACE before engaging 36 
in any activity that involves any discharge of dredged or fill material into waters of the United States, 37 



 Terrestrial Biological Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12-5 
2015 

ICF 00139.14 

 

including wetlands. Section 401 of the CWA is administered by state agencies and is discussed below 1 
under state plans, policies, and regulations. Waters of the United States is defined to encompass 2 
navigable waters of the United States; interstate waters; all other waters where their use, 3 
degradation, or destruction could affect interstate or foreign commerce; tributaries to any of these 4 
waters; and wetlands that meet any of these criteria or are adjacent to any of these waters or their 5 
tributaries. Wetlands are defined under Section 404 as those areas that are inundated or saturated 6 
by surface water or groundwater at a frequency and duration sufficient to support, and that under 7 
normal circumstances do support, a prevalence of vegetation typically adapted for life in saturated 8 
soil conditions. Wetlands must meet three delineation criteria to be subject to jurisdiction by USACE. 9 

 They support hydrophytic vegetation (i.e., plants that grow in saturated soil). 10 

 They have hydric soil types (i.e., soils that are wet or moist enough to develop anaerobic 11 
conditions). 12 

 They have wetland hydrology. 13 

USACE would likely have jurisdiction under Section 404 over actions associated with some BDCP 14 
covered activities. Because the USACE jurisdiction and scope would not include the entire BDCP, 15 
USACE would likely make multiple permit decisions over the course of implementing the various 16 
elements of the BDCP (regional general permits or individual permits). As an example, it is expected 17 
that implementation of the BDCP water conveyance facility construction (CM1) would require 18 
permitting under the CWA. Permitting CM1 would likely be accomplished in a multi-step process as 19 
follows. First, USACE would adopt the BDCP EIR/EIS pursuant to 40 Code of Federal Regulation 20 
(CFR) Section 1506.3 and complete a Record of Decision (ROD) setting forth its statutory 21 
requirements and covered activities falling under the USACE jurisdiction. The ROD would likely note 22 
that the EIR/EIS would be used for current and future permit decisions (noting that subsequent 23 
NEPA analysis may be necessary). The ROD would also likely note that the BDCP EIR/EIS would 24 
provide a context for alternatives evaluated under the CWA 404(b)(1) Guidelines, and would discuss 25 
the use of permit phases for implementation of CM1. After USACE received a complete application 26 
for CM1, USACE would issue a Public Notice describing the permit phases for CM1, the USACE 27 
approach for making decisions under CWA Section 404 and the Rivers and Harbors Act Section 10 28 
and Section 14 (or “408 program”), and would describe those construction phases for which 29 
sufficient detail is present to allow a final permit decision. The initial permit application would 30 
include an analysis of alternatives consistent with the 404(b)(1) Guidelines for the entire CM1 31 
project, regardless of construction phase. At that point, USACE may make a preliminary 32 
determination regarding the Least Environmentally Damaging Practicable Alternative (LEDPA) 33 
under the Guidelines for the whole of CM1 that meets the overall project purpose. A final 34 
compensatory mitigation plan would be submitted for CM1 that offsets unavoidable impacts on 35 
wetlands or other waters of the United States, and USACE would determine whether the Plan is 36 
sufficient under 33 CFR Part 332. For each CM1 phase, USACE would prepare a decision document 37 
(EA FONSI or ROD) and would make any necessary additional findings regarding NEPA compliance, 38 
the CWA Section 404(b)(1) analysis, public interest review and Section 408 permission, if 39 
applicable.  40 

In 2008, USACE and the EPA issued national regulations, known as the “Mitigation Rule” governing 41 
compensatory mitigation for activities authorized by permits issued by USACE (33 CFR Sections 325, 42 
332), and in 2015, the USACE South Pacific Division issued “Regional Compensatory Mitigation and 43 
Monitoring Guidelines (Final January 12, 2015)” (Division Guidelines) to supplement the national 44 
Mitigation Rule. Compensatory mitigation under the Mitigation Rule and Division Guidelines fulfill 45 
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the long standing national goal of replacing the loss of wetland and other aquatic resource acreages 1 
and functions, known as the “no net loss” goal (National Wetlands Mitigation Action Plan (December 2 
24, 2002)). To achieve the no net loss goal, USACE and EPA have concluded that, where appropriate 3 
and practicable, compensatory mitigation “should provide, at a minimum one for one functional 4 
replacement (i.e., no net loss of values), with an adequate margin of safety.” The long-term objective 5 
of the no net loss policy is to increase wetland acreages and functions nationally.  6 

The Mitigation Rule defines compensatory mitigation as 1) restoring existing wetlands or 7 
reestablishing former wetlands; 2) creating new wetlands in upland areas; 3) enhancing the 8 
functional values of degraded wetlands; and 4) preserving wetlands restoration aquatic resources. 9 
Restoration is generally the preferable form of compensatory mitigation because the likelihood of 10 
success is greater while the impacts to potentially ecologically important uplands are less, as 11 
compared to creation. Moreover, the potential gains in terms of aquatic resources functions are 12 
oftentimes greater with restoration as compared to enhancement and preservation (33 CFR Section 13 
332.3(a)(2)). The Mitigation Rule and Division Guidelines stress the benefits of a watershed 14 
approach to compensatory mitigation, and compensatory mitigation generally should be located in 15 
the same watershed as the impact site, and where it is most likely to successfully replace lost 16 
functions and services (33 CFR Section 332.3; Division Guidelines, Section 3.2) 17 

Sections 404 and 401 of the CWA are relevant to terrestrial biological resources in the study area 18 
because wetlands and waters of the United States provide habitat to both special-status and 19 
common terrestrial species. 20 

12.3 Environmental Consequences 21 

12.3.2 Methods for Analysis 22 

12.3.2.4 Methods Used to Assess Wetlands and Other Waters of the United 23 

States 24 

The term waters of the United States is an encompassing term used by USACE for areas that are 25 
subject to federal regulation under Section 404 of the federal Clean Water Act (CWA). Waters of the 26 
United States are categorized as wetlands or other waters of the United States. Each of these 27 
categories is described below. 28 

USACE defines wetlands as areas that are inundated or saturated by surface water or groundwater at 29 
a frequency and duration that is sufficient to support, and that under normal circumstances do 30 
support, a prevalence of vegetation typically adapted for life in saturated soil conditions (33 CFR 31 
328.3[b]; 40 CFR 230.3). For a wetland to qualify as a jurisdictional aquatic site, and therefore be 32 
subject to regulation under CWA Section 404, it must support a prevalence of hydrophytic 33 
vegetation, hydric soils, and wetland hydrology. 34 

Other waters of the United States are water bodies that are regulated under Section 404 of the CWA 35 
but do not typically display all three of the wetland indicators identified above. 36 

As stated in Chapter 3, Description of Alternatives, this document is intended to provide project-level 37 
CEQA and NEPA analysis for CM1 Water Facilities and Operation, and program-level analyses for all 38 
other BDCP covered activities. To support the approval of a water conveyance alternative at the 39 
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project level, it will be necessary to consider its effects on wetlands and waters of the United States 1 
at a detailed level. This analysis will be part of the Section 404 Clean Water Act application process, 2 
as is needed to support compliance with the Act, and which must occur prior to issuing a Record of 3 
Decision for the project’s 404 permit action under terms of NEPA. A jurisdictional wetlands 4 
determination has not been undertaken for other elements of the BDCP because more specific detail 5 
must be developed for individual conservation actions before a specific area of effect can be 6 
identified. 7 

The wetland classification system used to delineate wetlands and waters of the United States for the 8 
analysis in this chapter is different from that used to develop natural communities in the BDCP. The 9 
BDCP natural communities development process and methods are described in Section 12.3.2.2 of 10 
this chapter. The method for mapping and quantifying potential wetlands and waters of the United 11 
States for this EIR/EIS was developed and implemented by DWR. Wetland mapping followed 12 
protocols developed for the Sacramento-San Joaquin Delta, which were adapted from the Bay Area 13 
Aquatic Resources Inventory (BAARI; San Francisco Estuary Institute 2011). DWR used an analysis 14 
of electronic geographic data using a Geographic Information System (GIS) to delineate potential 15 
wetlands within the Conveyance Planning Areas. DWR interpreted digital aerial imagery from 2005-16 
2010 to identify wetland vegetation and other aquatic features. Additional sources of information 17 
were also consulted including the CDFW GIS dataset showing vegetation and land use for the 18 
Sacramento San Joaquin Delta (“DFG Vegetation GIS”) (Hickson and Keeler-Wolf 2007), digital 19 
elevation data (LiDAR), historical aerial imagery available on Google Earth, NRCS soil maps, and the 20 
USFWS National Wetland inventory maps.  21 

Field data was collected at a limited number of accessible sites in support of this GIS-based 22 
determination. DWR environmental scientists conducted wetland delineations following the method 23 
in the 1987 Corps of Engineers Wetland Delineation Manual (U.S. Army Corps of Engineers 1987) and 24 
the Arid West Supplement (U.S. Army Corps of Engineers 2008). DWR plotted the locations of the 25 
field wetland data points on the wetland map. Most data points confirmed the mapped wetland 26 
boundaries, but slight adjustments to wetland polygons were made if necessary. The wetland 27 
delineation was submitted to the USACE for verification in August 2014. The final verified 28 
delineation incorporated changes requested by the USACE.  29 

Table 12-6 classifies the potentially jurisdictional wetland and other water types mapped in the 30 
Conveyance Planning Areas with the corresponding type from the Cowardin classification system 31 
(Cowardin et al. 1979). These wetland features are stored in a geographic feature class within a 32 
geodatabase. Descriptions of the mapped wetland types are included below. 33 

 34 
 35 
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Table 12-6. Wetlands and Other Waters of the United States 1 

 Wetland/Water Type 
Map Label 
Codes Cowardin Code Type in Draft EIR/EIS 

Wetlands 

Perennial Emergent EM PEM Palustrine-emergent Tidal wetland and nontidal wetland 

 Scrub-Shrub SS PSS Palustrine-scrub-shrub Tidal wetland and nontidal wetland 

 Forest FO PFO Palustrine-forested Tidal wetland and nontidal wetland 

Seasonal Vernal Pool VP PEM2 Palustrine-emergent-nonpersistent Seasonal wetland 

 Seasonal Wetland SW PEM Palustrine-emergent Seasonal wetland 

 Alkaline Wetland AW PEM Palustrine-emergent or PSS Palustrine-scrub-
shrub 

Seasonal wetland 

Other Waters of   
the United States 

Nontidal Agricultural Ditch AD R4 Riverine-Intermittent Nontidal flow 

 Natural Channel CH R4 Riverine-Intermittent Nontidal flow 

 Depression DE PUB Palustrine-unconsolidated bottom Pond or lake 

 Lake LA L1UB Lacustrine-Limnetic unconsolidated bottom Pond or lake 

Tidal Tidal Channel TC R1UB Riverine-Tidal-unconsolidated bottom Tidal flow 

 Conveyance CO N/A Concrete or rock-lined conveyance channels Muted tidal flow 

 Clifton Court Forebay CCF R1UB Riverine-Tidal-unconsolidated bottom Clifton Court Forebay 

 2 
3 
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Perennial Wetlands 1 

Perennial wetlands are dominated by persistent hydrophytic vegetation. Three types of perennial 2 
wetlands were mapped in the Project Area based on the growth form of the vegetation. (The types 3 
below were designated as Tidal Wetlands or Nontidal Wetlands in the Draft EIR/EIS.) 4 

Emergent Wetland  5 

Emergent wetlands are dominated by emergent marsh plants such as tules and cattails, or native or 6 
ruderal hydrophytic herbaceous forbs. Nontidal emergent wetlands occur above the waterline in 7 
ditches or other nontidal channels, at the edge of ponds or lakes, or where seepage occurs on the 8 
landside of levees. Tidal emergent wetlands occur in the vegetated zone along tidal or muted tidal 9 
channels, in areas such as mud flats, waterside levee toes, and in-channel islands. 10 

Scrub-Shrub Wetlands  11 

Scrub-shrub wetlands are dominated by woody vegetation that is less than 6 m tall and includes 12 
riparian shrubs such as native blackberries, dogwoods, buttonbush, and California wild rose, as well 13 
as willow and cottonwood seedlings or saplings. Scrub-shrub wetlands may occur in depressions or 14 
other nontidal areas such as the banks of ditches and the edges of ponds or lakes. This plant 15 
community also occurs in tidally influenced areas along tidal channels and on in-channel islands. 16 

Forested Wetlands 17 

Forested wetlands are defined by woody vegetation that is 6 m tall or taller. Riparian trees in the 18 
study area include: Goodding’s willow, arroyo willow, sandbar willow, and Fremont’s cottonwood. 19 
Forested wetlands are found in areas with tidal and nontidal water regimes, as described for scrub-20 
shrub wetlands. 21 

Seasonal Wetlands 22 

Three types of seasonal wetlands were mapped in the study area. Seasonal wetlands are usually dry 23 
for part of the year and therefore exhibit vegetation that is patchy or not persistent throughout the 24 
year. Strongly alkaline or saline conditions may also cause the soil to be barren of vegetation in 25 
some areas. (The types below were all designated as Seasonal Wetlands in the Draft EIR/EIS.) 26 

Vernal Pool 27 

Vernal pool wetlands are depressions with an impervious soil horizon close to the surface. These 28 
depressions fill with rainwater and may remain inundated through spring or early summer; they 29 
often occur in complexes of many small pools that are hydrologically interconnected. Vernal pools 30 
support distinct plant species adapted to the characteristic flooding and drying cycles of the habitat.  31 

Seasonal Wetland 32 

A type of seasonal wetland occurs in the central Delta within plowed agricultural fields. Although a 33 
system of pumps and drainage ditches controls water levels on the subsided islands, a high water 34 
table persists in some areas. Upland crops are planted in the surrounding fields but hydrophytic 35 
ruderal forbs become established in the wet areas, and crops usually fail if planted there. The 36 
vegetation in these wetlands consists of annual weeds that do not persist through the winter. 37 
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Alkaline Wetland  1 

Alkaline wetlands are a type of seasonal wetland influenced by strongly alkaline or saline soils. 2 
Alkaline wetlands support alkaline or saline tolerant species such as iodine bush and alkali heath, 3 
but may also have large unvegetated areas that are seasonally ponded or saturated.  4 

Nontidal Waters 5 

In the Delta five types of nontidal waters were mapped as the open water portion of either naturally 6 
occurring features or unnatural features that were excavated and/or diked. Nontidal waters may 7 
occur in depressions of various sizes or in channels with either intermittent or perennially flowing 8 
water. The vegetation associated with these waters is discussed separately in the Perennial Wetlands 9 
and Seasonal Wetlands sections. (The types below were designated as either Nontidal Flow or 10 
Pond/Lake in the Draft EIR/EIS.) 11 

Agricultural Ditches 12 

Throughout the Delta there are many ditches constructed for the purpose of irrigating and/or 13 
draining agricultural land. The mapped ditches range in size from one to 22 meters wide. They are 14 
generally unvegetated with mud bottoms, but may support floating species such as duckweed or 15 
water hyacinth.  16 

Natural Channels 17 

Nontidal natural channels exist on the northeast and southwest edges of the Project Area. These 18 
include a section of the Cosumnes River and several small channels linking other water features. All 19 
of these features flow intermittently. The substrate in natural channels may be mud, or sand, gravel, 20 
and cobbles. 21 

Depressions 22 

Depressions are ponds that are permanently, seasonally, or artificially wet, with little to no rooted 23 
vegetation on a mud or sand bottom. They may be artificially filled or result from a high water table. 24 
Depressions are less than 20 acres in size with a depth of less than 2 meters. These water bodies are 25 
often created in grazing lands for use as stock ponds, and may be diked or otherwise artificially 26 
impounded. 27 

Lakes 28 

Lakes have characteristics similar to depressions, but are greater than 20 acres in size and may have 29 
a wave-formed shoreline. 30 

Tidal Waters 31 

Tidal waters are the open water portions of aquatic features that are influenced by the rise and fall 32 
of the tides. Man-made structures such as gates or culverts may restrict tidal influence to various 33 
degrees. The vegetation associated with these waters is discussed separately in the Perennial 34 
Wetlands and Seasonal Wetlands sections.  35 
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Tidal Channels  1 

Tidal channels may be naturally occurring perennial riverine waterways, though most have been 2 
modified with leveed banks and often reinforced with rock revetment. Water velocity and depth 3 
fluctuates under tidal influence, and the channel bottom is generally comprised of mud or sand. 4 
Tidal channels that have been created by excavation are usually straight rather than sinuous, and 5 
usually have heavily diked or reinforced banks. These excavated channels were often created to 6 
provide for navigation, water conveyance, material for levees, or to raise the land surface on 7 
adjacent property. Tidal channels are largely unvegetated, or may support floating or submerged 8 
aquatic vegetation.  9 

Conveyance Channels 10 

Several large rock-lined conveyance channels were mapped in the study area. These constructed 11 
water features were mapped along with all other aquatic resources in the Project Area because they 12 
may be subject to some tidal effects and therefore may be considered jurisdictional by USACE. (This 13 
type was designated as Muted Tidal Flow in the Draft EIR/EIS.) 14 

Clifton Court Forebay  15 

Clifton Court Forebay, a constructed reservoir, is a highly modified perennial water body which is 16 
semi-enclosed by land, and engineered to be periodically open to tidal influences via a moveable 17 
gate structure. The Forebay is characterized by an artificial rock shore (rock revetment) and an 18 
aquatic bed of varying depths. The forebay is largely unvegetated, however, emergent perennials 19 
such as cattails and tules are found in shallow areas, and submerged aquatics such as Brazilian 20 
waterweed are found in areas of moderate depth.  21 

The features of the proposed EIR/EIS alternatives include canals, tunnels intakes, forebays, pumping 22 
plants, staging areas, and borrow and spoil areas and are considered to have either permanent or 23 
temporary impacts. These features are stored in a geographic feature class within a geodatabase and 24 
were used to determine the surface impact for each alternative. 25 

To determine effects resulting from CM1 construction, the GIS layer of potentially jurisdictional 26 
wetland and other waters was intersected with the layer of project footprint surface features for 27 
each proposed EIR/EIS alternative. The resulting polygons identify the areas of potential impacts on 28 
jurisdictional waters. Acreages of each type of impacted wetland were calculated for each 29 
alternative and are presented in the wetlands and waters of the United States impact discussions in 30 
Section 12.3.3. 31 

The GIS data layer of wetlands and other waters of the U.S. in this process includes all potentially 32 
jurisdictional waters, including those waters that may be later determined by USACE to be isolated 33 
or otherwise non-jurisdictional. Although some potential wetlands may not have been identified in 34 
areas where hydrology is extensively manipulated by agricultural activity, the use of this 35 
methodology and the GIS data layer likely results in an overestimation of the wetlands and waters 36 
that would be affected and would require permitting. The actual construction footprints are 37 
expected to be smaller than design footprints, including the large intake footprints extending into 38 
the Sacramento River. Also, the GIS methodology used to assign a footprint to the transmission 39 
corridors involved creating a continuous band of effect along the entire alignment rather than 40 
attempting to place individual transmission tower footprints along the alignment. Finally, the 41 
potential jurisdictional wetlands mapping included a delineation of all agricultural-related ditches 42 
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and canals; some of these waterways are likely to be determined non-jurisdictional during the 1 
permitting process. 2 

The habitat protection and restoration activities associated with other BDCP conservation measures 3 
(CM2–CM10) would alter the acreages and functions and values of wetlands and waters of the 4 
United States in the study area through the course of the BDCP protection and restoration program. 5 
Because these conservation measures have not been defined to the level of site-specific footprints, it 6 
is not possible to delineate and quantify these effects in detail. Several of the conservation measures 7 
(CM2, CM4 and CM5) have been described with theoretical footprints for purposes of the effects 8 
analysis contained in Chapter 5 of the BDCP. These theoretical footprints have been used to predict 9 
the acres of natural communities that would be affected through loss or conversion, which gives 10 
some indication of jurisdictional wetland effects. Any CM2–CM10 effects ascribed to tidal perennial 11 
aquatic, tidal brackish emergent, tidal freshwater emergent, other natural seasonal, nontidal 12 
freshwater perennial emergent, and nontidal perennial aquatic wetlands natural communities are 13 
likely to also be effects on wetlands and other waters of the United States. Effects ascribed to other 14 
natural communities and land cover types with small jurisdictional wetland components 15 
(valley/foothill riparian, alkali seasonal wetland complex, vernal pool complex, managed wetland, 16 
grassland and cultivated lands) are not easily converted to effects on wetlands and other waters of 17 
the United States by the use of theoretical footprints. Because of this lack of detail, a programmatic 18 
assessment is provided for these other conservation measures. In the programmatic impact analysis, 19 
it has been assumed that 100% of the predominantly wetland natural communities mentioned 20 
above and 10% of all of the non-wetland natural communities mentioned above would qualify as 21 
wetlands or other waters of the United States under the CWA. 22 

Relationship to Waters of the State 23 

As noted in Section 12.2.2.7, waters of the state includes “any surface water or groundwater, 24 
including saline waters, within the boundaries of the state”, which is a broader definition than that 25 
of waters of the United States (see Section 12.2.1.1 Sections 404 and 40a of the Clean Water Act). As 26 
discussed above, DWR’s delineation of waters of the United States includes all potentially 27 
jurisdictional waters, including those waters that may be later determined by USACE to be isolated 28 
or otherwise non-jurisdictional (e.g., agricultural ditches and canals). Because DWR’s delineation did 29 
not exclude any such wetlands and waters, the delineation also represents what would be 30 
considered waters of the state within the Plan Area. Therefore, the analyses and conclusions for 31 
effects on waters of the Unites States in Section 12.3.3 under Impact BIO-176: Effects of Constructing 32 
Water Conveyance Facilities (CM1) on Wetlands and Other Waters of the United States and Impact 33 
BIO-177: Effects of Implementing Other Conservation Measures (CM2–CM10) on Wetlands and Other 34 
Waters of the United States would also apply to waters of the state. 35 

36 
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12.3.3.2 Alternative 1A—Dual Conveyance with Pipeline/Tunnel and Intakes 1, 1 

2, 3, 4 and 5 (15,000 cfs; Operational Scenario A) 2 

General Terrestrial Biology Effects 3 

Wetlands and Other Waters of the United States 4 

Alternative 1A actions would both permanently and temporarily remove or convert wetlands and 5 
open water that are regulated by USACE under Section 404 of the CWA. The 404 regulations and 6 
relevant information on mitigation the effects of impact to wetlands and waters of the United States 7 
(U.S.) are described in Section 12.2.1.1 in Appendix A, Draft EIR/EIS In-Text Chapter Revisions, of 8 
this RDEIR/SDEIS. The following two impacts address the project-level effects of CM1 on these 9 
potential wetlands and waters, and the programmatic-level effects of other relevant conservation 10 
actions (CM2–CM10). CM11–CM21 would not directly result in loss or conversion of wetlands or 11 
other waters of the U.S. The methods used to conduct these analyses are described in Section 12 
12.3.2.4 in Appendix A, Draft EIR/EIS In-Text Chapter Revisions, of this RDEIR/SDEIS. The waters of 13 
the U.S. data used for this analysis is based on a verified wetland delineation from the USACE that 14 
was completed in early 2015. These waters of the U.S. were mapped at finer scale than that which 15 
was done for the natural community mapping for the BDCP and therefor the acreages of these two 16 
datasets differ when compared to each other. The waters of the U.S. mapping identified numerous 17 
agricultural ditches and seasonal wetlands occurring within and associated with cultivated lands, 18 
which explains the majority of the difference. 19 

Impact BIO-176: Effects of Constructing Water Conveyance Facilities (CM1) on Wetlands and 20 
Other Waters of the United States 21 

Alternative 1A proposes the construction, maintenance, and operation of water conveyance facilities 22 
within, or requiring the unavoidable fill of, waters of the U.S. The estimated fill of jurisdictional 23 
waters associated with this alternative is described in Table 12-1A-69 below. Based on the 24 
methodology used to conduct this analysis, the losses would occur at intake, tunnel, pipeline, canal, 25 
and RTM and borrow/spoil storage sites, transmission corridors, and multiple temporary work 26 
areas associated with the construction activity. The permanent open water and wetland losses  27 
would occur at various locations along the pipeline/tunnel alignment, but the majority would occur 28 
due to construction of Alternative 1A’s five intake structures along the eastern bank of the 29 
Sacramento River between Freeport and Courtland in the north Delta (including associated 30 
spoil/borrow areas), construction of forebays in both the north and south Delta areas, and the RTM 31 
storage sites associated with tunnel construction at various locations, including on Andrus, Tyler, 32 
Venice and Bacon Islands. However, through implementation of an environmental commitment to 33 
reuse RTM or dispose of it at appropriate facilities, as described in Appendix 3B, Environmental 34 
Commitments of the Draft EIR/EIS, it is anticipated that the material would be removed from these 35 
areas and applied, as appropriate, as bulking material for levee maintenance or as fill material for 36 
habitat restoration projects, or would be put to other beneficial means of reuse identified for the 37 
material. The temporary open water and wetland effects  would also occur mainly at the five intake 38 
construction sites along the eastern bank of the Sacramento River, and at barge unloading facilities 39 
in the San Joaquin and Middle Rivers. 40 
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Table 12-1A-69. Estimated Fill of Waters of the U.S. Associated with the Construction of Water 1 
Conveyance Facilities under Alternative 1A (acres)  2 

Wetland/Water Type 
Permanent 

Impact 

Temporary 
Impacts Treated as 

Permanent1 Temporary Impact Total Impact 

Agricultural Ditch  64.9 23.4 0 88.4 

Alkaline Wetland 0.10 0 0 0.1 

Clifton Court Forebay 1.0 0 0 1.0 

Conveyance Channel  12.7 1.1 0 13.8 

Depression 1.9 1.8 0 3.7 

Emergent Wetland 46.8 7.3 0 54.0 

Forest 5.8 11.9 0 17.7 

Lake 0 0.3 0 0.3 

Scrub-Shrub 20.6 4.3 0 24.9 

Seasonal Wetland 18.7 26.6 0 45.4 

Tidal Channel  42.9 133.8 0 176.7 

Vernal Pool  0 0 0 0 

Total 215 211 0 426 

 3 

    

    

    

    

    

    

    

    

    

    

    

    

The majority of the impacts on wetlands and waters of U.S. are on tidal channels, emergent 4 
wetlands, and on wetlands and waters found within cultivated lands (agricultural ditches and 5 
seasonal wetlands). These impacts mostly result from the construction of the barge unloading 6 
facilities, intake work areas, shaft locations, and transmission lines. The impacted seasonal wetlands 7 
mapped within the Conveyance Planning Area, as described in Section 12.3.2.4 in Appendix A, Draft 8 
EIR/EIS In-Text Chapter Revisions, of this RDEIR/SDEIS, all occur in the central Delta within plowed 9 
agricultural fields.  10 

Unavoidable impacts on waters of the United States would be offset such that the loss of acreage and 11 
functions due to construction activities are fully compensated. Wetland functions are defined as a 12 

                                                             
1 Temporary impacts treated as permanent are temporary impacts expected to last over one year.  These impact 
sites will eventually be restored to pre-project conditions; however, due to the duration of effect, compensatory 
mitigation will be included for these areas. 
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process or series of processes that take place within a wetland. These include the storage of water, 1 
transformation of nutrients, growth of living matter, and diversity of wetland plants, and they have 2 
value for the wetland itself, for surrounding ecosystems, and for people. Functions can be grouped 3 
broadly as habitat, hydrologic/hydraulic, or water quality. Not all wetlands perform all functions nor 4 
do they perform all functions equally well. The location and size of a wetland may determine what 5 
functions it will perform. For example, the geographic location may determine its habitat functions, 6 
and the location of a wetland within a watershed may determine its hydrologic/hydraulic or water-7 
quality functions. Many factors determine how well a wetland will perform these functions: climatic 8 
conditions, quantity and quality of water entering the wetland, and disturbances or alteration within 9 
the wetland or the surrounding ecosystem. Wetland disturbances may be the result of natural 10 
conditions, such as an extended drought, or human activities, such as land clearing, dredging, or the 11 
introduction of nonnative species. Wetlands are among the most productive habitats in the world, 12 
providing food, water, and shelter for fish, shellfish, birds, and mammals, and serving as a breeding 13 
ground and nursery for numerous species. Many endangered plant and animal species are 14 
dependent on wetland habitats for their survival. Hydrologic and hydraulic functions are those 15 
related to the quantity of water that enters, is stored in, or leaves a wetland. These functions include 16 
such factors as the reduction of flow velocity, the role of wetlands as ground-water recharge or 17 
discharge areas, and the influence of wetlands on atmospheric processes. Water-quality functions 18 
include the trapping of sediment, pollution control, and the biochemical processes that take place as 19 
water enters, is stored in, or leaves a wetland. 20 

The functions of the waters of the U.S. that will be temporarily or permanently impacted by this 21 
alternative vary greatly depending primarily on existing land uses and historical levels of 22 
disturbance. Generally, agricultural ditches and conveyance channels, which are regularly 23 
maintained and often devoid of vegetation, support only minimal hydraulic function (water 24 
conveyance), with virtually no water quality or habitat function. With respect to Clifton Court 25 
Forebay, the facility is regularly maintained, but supports some hydrologic, hydraulic, and water 26 
quality functions (e.g. reduction of velocity, groundwater recharge, and trapping of sediment). Tidal 27 
channels affected by this alternative support functions in all three categories, but the level at which 28 
these functions perform vary depending on setting, size, and level of disturbance. The alkaline 29 
wetlands and vernal pools exist in non-native grasslands and have been subjected to some 30 
disturbance due to past land uses. Although these features likely support habitat, water quality, and 31 
hydrologic/hydraulic functions, the capacity of these features to perform such functions vary 32 
depending on the overall ecological setting and level of disturbance. Functions associated with 33 
emergent wetland, forest, and scrub-shrub, depend primarily on the location of these habitat types. 34 
Where they exist as in-stream (in-channel islands) or as the thick band of habitat adjacent to a 35 
waterway, these features are expected to function at a high level. However, where these habitats 36 
exist as thin bands, or where they are situated in agricultural fields, their habitat functions will be 37 
considerably lower. All of the wetlands classified as seasonal wetlands occur in agricultural fields. As 38 
such, their habitat functions have been greatly compromised, but they retain some water quality and 39 
hydrologic/hydraulic function. Like seasonal wetlands, most depressions occur within agricultural 40 
areas; however the depressions may support wetland vegetation at their edges. The areas mapped 41 
as lake are the dredged borrow ponds created during the construction of Interstate 5. Although 42 
relatively small, each lake is likely performing functions from all three categories. 43 

A functional assessment of wetlands proposed for fill will be conducted during the development of 44 
the Conceptual Mitigation Plan as part of the Clean Water Act permitting process. The results of this 45 
assessment will be compared to the expected functions at the proposed mitigation site(s) such that 46 
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it can be confirmed that the compensatory mitigation will in fact accomplish full functional 1 
replacement of impacted wetlands. All impacted wetlands will be replaced with fully functional 2 
compensatory wetland habitat demonstrating high levels of habitat, water quality, and 3 
hydrologic/hydraulic function. Since many impacted wetlands will be significantly less than high 4 
function, the compensatory mitigation will result in a net increase in wetland function. 5 

Alternative 1A was designed to avoid waters of the U.S, to the maximum extent practicable. Each of 6 
the conveyance components has been located in upland areas where it was feasible to do so. Once 7 
construction begins, specific measures will be implemented, as described in the AMMs set out in 8 
Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP and in Appendix D, 9 
Substantive BDCP Revisions, of this RDEIR/SDEIS (AMM6), to further avoid and minimize effects to 10 
waters of the U.S. as well as to special-status species. The AMMs will be implemented at all phases of 11 
a project, from siting through design, construction, and on to operations and maintenance. The 12 
AMMs that pertain specifically to waters of the U.S. are AMM1 Worker Awareness Training, AMM2 13 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 14 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 15 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 16 
Material, AMM7 Barge Operations Plan, AMM10 Restoration of Temporarily Affected Natural 17 
Communities, AMM12 Vernal Pool Crustaceans, AMM30 Transmission Line Design and Alignment 18 
Guidelines, AMM34 Construction Site Security, and AMM36 Notification of Activities in Waterways. 19 

The implementation of measures to avoid and minimize impacts on habitat for aquatic species and 20 
species which utilize aquatic habitats, such as California tiger salamander, giant garter snake, 21 
California red legged frog, western pond turtle, riparian woodrat, and riparian brush rabbit, will also 22 
result in further avoidance and minimization of effects to waters of the United States.  23 

Aside from wetland habitats that would be created as a result of implementing CMs 4-10, some of 24 
which could serve the dual purpose of offsetting effects to species and mitigating impacts on waters 25 
of the U.S., more specific mitigation is required to ensure that there is no net loss of wetland 26 
functions and values as a result of implementing Alternative 1A pursuant to USACE’s and U.S. EPA’s 27 
Mitigation Rule (see Section 12.2.1.1 in Appendix A, Draft EIR/EIS In-Text Chapter Revisions of this 28 
RDEIR/SDEIS). Mitigation Measure BIO-176, Compensatory Mitigation for Fill of Waters of the U.S. 29 
would be available to address adverse impacts on waters of the U.S. 30 

NEPA Effects: The permanent and temporary loss of these jurisdictional wetlands and waters as a 31 
result of constructing Alternative 1A water conveyance facilities would be a substantial effect if not 32 
compensated by wetland protection and/or restoration. This loss would represent a removal of 33 
federally protected wetlands as defined by Section 404 of the CWA.  Impacts on wetlands from CM1 34 
construction would occur in the first 10 years after BDCP approval. The Plan under Alternative 1A 35 
would also implement AMMs 1-7, 10, 12, 30, 34, and 36, which would avoid and minimize fill of 36 
wetlands and waters and any indirect effects to wetlands and waters.. However, specific mitigation 37 
would be required to ensure that Alternative 1A does not result in a loss of functions and values of 38 
waters of the U.S. and thus that the affect is not adverse. Mitigation Measure BIO-176, Compensatory 39 
Mitigation for Fill of Waters of the U.S., would be available to reduce these effects such that they are 40 
not adverse.  41 

CEQA Conclusion: The permanent and temporary loss of these jurisdictional wetlands and waters of 42 
the U.S. as a result of constructing Alternative 1A water conveyance facilities would be a significant 43 
impact. Specific mitigation would be required to ensure that Alternative 1A does not result in a loss 44 
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of functions and values of waters of the U.S. Mitigation Measure BIO-176, Compensatory Mitigation 1 
for Fill of Waters of the U.S., would be available to reduce the impact to a less-than-significant level. 2 
Alternative 1A does propose to restore up to 76,721 acres of wetland natural communities under 3 
the Plan, which would include 65,000 acres of tidal marsh restoration (CM4), 10,000 acres of 4 
seasonally inundated floodplain restoration (CM5), 21 acres of vernal pool/alkali seasonal wetlands 5 
(CM9; 67 acres of vernal pool complex and 72 acres of alkali seasonal wetland complex assuming a 6 
wetland density of 15%), and 1,700 acres of nontidal marsh restoration (CM10). In addition, 7 
Alternative 1A would restore 5,000 acres of riparian habitat (CM7), some portion of which may also 8 
qualify as forested or scrub-shrub wetland. In addition, 20 miles of levees will have channel margin 9 
enhancement conducted on them (CM6), which would include improving channel geometry and 10 
restoring riparian, marsh, and mudflat habitats on the water side of levees.  11 

The success in implementing these Conservation Measures would be assured through effectiveness 12 
monitoring, which includes success criteria, and adaptive management as outlined in the Adaptive 13 
Management and Monitoring sections of the Draft BDCP for tidal marsh restoration (Draft BDCP 14 
Section 3.4.4.4), seasonal floodplain restoration (Draft BDCP Section 3.4.5.4), channel margin 15 
enhancement (Draft BDCP Section 3.4.6.4), valley/foothill riparian restoration (Draft BDCP Section 16 
3.4.7.4), vernal pool and alkali seasonal wetland complex restoration (Draft BDCP Section 3.4.9.4), 17 
and nontidal marsh restoration (Draft BDCP Section 3.4.10.3). All restored areas will be secured in 18 
fee-title or through conservation easements. 19 

Alternative 1A would also result in the protection and management of the following natural 20 
communities that contain wetlands: 750 acres of valley/foothill riparian, 600 acres of vernal pool 21 
complex, 150 acres of alkali seasonal wetland complex, 8,100 acres of managed wetlands, and 50 22 
acres of nontidal marsh. In addition, 8,000 acres of grasslands and 51,625 acres of cultivated lands 23 
will be protected and managed, which would likely include areas of seasonal wetlands, ponds, and 24 
agricultural ditches. 25 

The Plan under Alternative 1A would also implement AMMs 1-7, 10, 12, 30, 34, and 36, which would 26 
avoid and minimize fill of waters of the U.S. and any indirect effects to wetlands and waters. As 27 
stated above, specific mitigation would be required to ensure that Alternative 1A does not result in a 28 
loss of functions and values of waters of the U.S. Mitigation Measure BIO-176, Compensatory 29 
Mitigation for Fill of Waters of the U.S., would be available to reduce the impact to a less-than-30 
significant level. 31 

 32 

Mitigation Measure BIO-176: Compensatory Mitigation for Fill of Waters of the U.S. 33 

All mitigation proposed as compensatory mitigation would be subject to specific success criteria, 34 
success monitoring, long-term preservation, and long-term maintenance and monitoring 35 
pursuant to the requirements of the Mitigation Rule. All compensatory mitigation shall fully 36 
replace lost function through the mechanisms discussed below which will result in restoration 37 
and/or creation of habitat with at least as much function and value as those of the impacted 38 
habitat. In some cases, the mitigation habitat will afford significantly higher function and value 39 
than that of impacted habitat.  40 

Compensation ratios are driven by type, condition, and location of replacement habitat as 41 
compared to type, condition and location of impacted habitat. Compensatory mitigation usually 42 
includes restoration, creation, or rehabilitation of aquatic habitat. The USACE does not typically 43 
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accept preservation as the only form of mitigation; use of preservation as mitigation typically 1 
requires a very high ratio of replacement to impact. It is anticipated that ratios will be a 2 
minimum of 1:1, depending on the factors listed above.  3 

Compensatory mitigation will consist of restoration, creation, and/or rehabilitation of aquatic 4 
habitat. Typically, impacted habitat will be replaced in-kind, although impacts on some habitat 5 
types such as agricultural ditches, conveyance channels, and Clifton Court Forebay, will be 6 
mitigated out-of-kind with higher functioning habitat types such as riparian wetland, marsh, 7 
and/or seasonal wetland. Compensatory mitigation shall be accomplished by one, or a 8 
combination of the following methods:  9 

 Purchase credits for restored/created/rehabilitated habitat at an approved wetland 10 
mitigation bank; 11 

 On-site (adjacent to the project footprint) restoration or rehabilitation of wetlands 12 
converted to uplands due to past land use activities (such as agriculture) or functionally 13 
degraded by such activities; 14 

 On-site (adjacent to the project footprint) creation of aquatic habitat;  15 

 Off-site (within the Delta) restoration or rehabilitation of wetlands converted to uplands 16 
due to past land use activities (such as agriculture) or functionally degraded by such 17 
activities; 18 

 Off-site (within the Delta) creation of aquatic habitat; and/or 19 

 Payment into the Corps’ Fee-in-Lieu program.  20 

Purchase of Credits or Payment into Fee-in-Lieu Program 21 

It is envisioned that purchase of bank credits and/or payment into a fee-in-lieu program will be 22 
utilized for habitat types that would be difficult to restore or create within the Delta. Examples 23 
are vernal pool habitat, which requires an intact hardpan or other impervious layer and very 24 
specific soil types, and alkali seasonal wetland, which requires a specific set of chemical soil 25 
parameters. It is anticipated that only a small amount of compensatory mitigation will fall into 26 
these categories.  27 

On-Site Restoration, Rehabilitation and/or Creation 28 

Much of the Delta consists of degraded or converted habitat that is more or less functioning as 29 
upland. Opportunities will be sought where on-site restoration, rehabilitation, and/or creation 30 
could occur immediately adjacent to the project footprint. It is anticipated that some of the 31 
compensatory mitigation will fall into this category.  32 

Off-Site Restoration, Rehabilitation and/or Creation 33 

There exists, within the immediate vicinity of the project area, Delta land which has been subject 34 
to agricultural practices or other land uses which have degraded or even converted wetlands 35 
that existed historically. Sites within the Delta will be evaluated for their restoration, 36 
rehabilitation, and/or creation potential. It is anticipated that most of the compensatory 37 
mitigation will fall into this category.  38 

Compensatory mitigation will result in no net loss of acreage of Waters of the U.S. and will 39 
accomplish full functional replacement of impacted wetlands. All impacted wetlands will be 40 
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replaced with fully functioning wetland habitat demonstrating high levels of habitat, water 1 
quality, and hydrologic/hydraulic function. Since many impacted wetlands are likely to function 2 
at significantly less than high levels, the compensatory mitigation will result in a significant net 3 
increase in wetland function. 4 

Impact BIO-177: Effects of Implementing Other Conservation Measures (CM2–CM10) on 5 
Wetlands and Other Waters of the United States 6 

The habitat protection and restoration activities associated with Alternative 1A’s other conservation 7 
measures (CM2–CM10) would alter the acreages and functions and values of wetlands and waters of 8 
the U.S. in the study area over the course of BDCP conservation action implementation. Because 9 
these conservation measures have not been defined to the level of site-specific footprints, it is not 10 
possible to delineate and quantify these effects in detail. Several of the conservation measures (CM2, 11 
CM4, and CM5) have been described with theoretical footprints for purposes of the effects analysis 12 
contained in Chapter 5, Effects Analysis, of the Draft BDCP.  13 

Because the wetland delineation was only conducted within the Conveyance Planning Area and not 14 
the remainder of the Plan Area, the effects on potential wetlands and waters of the United States 15 
from CM2-CM10 were analyzed by looking at effects on wetland natural communities mapped 16 
within the theoretical footprints for CM2, CM4, and CM5 by assuming that 100% of the 17 
predominantly wetland natural communities listed in Appendix 12E found in Appendix A, Draft 18 
EIR/EIS In-Text Chapter Revisions, of this RDEIR/SDEIS and that 10% of all of the non-wetland 19 
natural communities listed in that table would qualify as wetlands or other waters of the United 20 
States under the CWA. Based on this approach approximately 19,850 acres of potentially 21 
jurisdictional wetlands and waters could be affected by CM2-CM10. The majority of these impacts 22 
are attributable to the conversion of 13,746 acres of managed wetland to tidal marsh under CM4, 23 
which would likely result in an improvement of wetland function in the Plan Area. 24 

 25 

NEPA Effects: The conversion of existing wetland natural communities to other types of wetland 26 
natural communities through implementation of CM2–CM10 for Alternative 1A would be 27 
approximately 19,850 acres. Most of these wetlands would be converted to tidal wetlands and open 28 
water through implementation of CM4. Although the increase in wetland acreage and wetland 29 
functions from these restoration actions could in part offset the effects on waters of the U.S. 30 
occurring in these areas, implementation of Mitigation Measure BIO-176, Compensatory Mitigation 31 
for Fill of Waters of the U.S., would be required to ensure that these effects are not adverse. 32 

CEQA Conclusion: The conversion of existing wetland natural communities to other types of 33 
wetland natural communities through implementation of CM2–CM10 for Alternative 1A would be 34 
approximately 19,850 acres. Most of these wetlands would be converted to tidal wetlands and open 35 
water through implementation of CM4. In total, up to 76,721 acres of wetland natural communities 36 
would be restored under Alternative 1A. Although the increase in wetland acreage and wetland 37 
functions from this restoration could in part offset the effects on waters of the U.S. occurring in these 38 
areas, implementation of Mitigation Measure BIO-176, Compensatory Mitigation for Fill of Waters of 39 
the U.S., would be required to ensure that the impacts are reduced to a less-than-significant level. 40 
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12.3.3.3 Alternative 1B—Dual Conveyance with East Alignment and 1 

Intakes 1–5 (15,000 cfs; Operational Scenario A) 2 

General Terrestrial Biology Effects 3 

Wetlands and Other Waters of the United States 4 

Alternative 1B actions would both permanently and temporarily remove or convert wetlands and 5 

open water that are regulated by the USACE under Section 404 of the CWA. The 404 regulations and 6 

relevant information on mitigation the effects of impact to wetlands and waters of the United States 7 

(U.S.) are described in Section 12.2.1.1 in Appendix A, Draft EIR/EIS In-Text Chapter Revisions, of this 8 

RDEIR/SDEIS. The following two impacts address the project-level effects of CM1 on these potential 9 

wetlands and waters, and the programmatic-level effects of other relevant conservation actions 10 

(CM2–CM10). CM11–CM21 would not directly result in loss or conversion of wetlands or other 11 

waters of the U.S. The methods used to conduct these analyses are described in Section 12.3.2.4 in 12 

Appendix A, Draft EIR/EIS In-Text Chapter Revisions, of this RDEIR/SDEIS. The waters of the U.S. data 13 

used for this analysis is based on a verified wetland delineation from the USACE that was completed 14 

in early 2015. These waters of the U.S. were mapped at finer scale than that which was done for the 15 

natural community mapping for the BDCP and therefor the acreages of these two datasets differ 16 

when compared to each other. The waters of the U.S. mapping identified numerous agricultural 17 

ditches and seasonal wetlands occurring within and associated with cultivated lands, which explains 18 

the majority of the difference. 19 

Impact BIO-176: Effects of Constructing Water Conveyance Facilities (CM1) on Wetlands and 20 

Other Waters of the United States 21 

Alternative 1B proposes the construction, maintenance, and operation of water conveyance facilities 22 

within, or requiring the unavoidable fill of, waters of the U.S. The estimated fill of jurisdictional 23 

waters associated with this alternative is described in Table 12-1B-69 below. Based on the 24 

methodology used to conduct this analysis, the losses would occur at pipeline, canal and intake 25 

areas, borrow/spoil storage sites, transmission corridors, forebay site, and multiple temporary work 26 

areas associated with the construction activity. The permanent open water and wetland losses  27 

would occur at scattered locations along the water conveyance facility alignment, with the majority 28 

caused by construction of Alternative 1B’s five intake structures along the eastern bank of the 29 

Sacramento River between Freeport and Courtland in the north Delta (including associated 30 

spoil/borrow areas), along the entire canal route in the east Delta, and at the Byron forebay site in 31 

the south Delta. The temporary open water and wetland effects  would also occur mainly at the five 32 

intake construction sites along the eastern bank of the Sacramento River, and at temporary siphon 33 

work areas where the canal crosses under eastern Delta sloughs and waterways. 34 
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Table 12-1B-69. Estimated Fill of Waters of the U.S. Associated with the Construction of Water 1 

Conveyance Facilities under Alternative 1B (acres) 2 

Wetland/Water Type 
Permanent 

Impact 

Temporary 
Impacts Treated as 

Permanent1 Temporary Impact Total Impact 

Agricultural Ditch  228.0 31.1 0 259.1 

Alkaline Wetland 0.1 0 0 0.1 

Clifton Court Forebay 1.0 0 0 1.0 

Conveyance Channel  12.7 1.1 0 13.8 

Depression 35.1 1.9 0 37.0 

Emergent Wetland 77.6 20.0 0 97.6 

Forest 9.3 6.9 0 16.2 

Lake 0.2 0.3 0 0.5 

Scrub-Shrub 13.8 12.2 0 26.0 

Seasonal Wetland 177.5 0 0 177.5 

Tidal Channel  28.1 146.3 0 174.3 

Vernal Pool  0 0 0 0 

Total 583 220 0 803 

 3 

    

    

    

    

    

    

    

    

    

    

    

    

a  

The majority of the impacts on wetlands and waters of U.S. are to wetlands found within cultivated 4 

lands (mostly agricultural ditches and seasonal wetlands), tidal channel, and emergent wetlands. 5 

These impacts mostly result from reusable tunnel material areas, canal construction, and siphon 6 

work areas. The impacted seasonal wetlands mapped within the Conveyance Planning Area, as 7 

described in Section 12.3.2.4 in Appendix A, Draft EIR/EIS In-Text Chapter Revisions, of this 8 

RDEIR/SDEIS, all occur in the central Delta within plowed agricultural fields.  9 

Unavoidable impacts on waters of the United States would be offset such that the loss of acreage and 10 

functions due to construction activities are fully compensated. Wetland functions are defined as a 11 

                                                             
1 Temporary impacts treated as permanent are temporary impacts expected to last over one year. These impact 
sites will eventually be restored to pre-project conditions; however, due to the duration of effect, compensatory 
mitigation will be included for these areas. 
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process or series of processes that take place within a wetland. These include the storage of water, 1 

transformation of nutrients, growth of living matter, and diversity of wetland plants, and they have 2 

value for the wetland itself, for surrounding ecosystems, and for people. Functions can be grouped 3 

broadly as habitat, hydrologic/hydraulic, or water quality. Not all wetlands perform all functions nor 4 

do they perform all functions equally well. The location and size of a wetland may determine what 5 

functions it will perform. For example, the geographic location may determine its habitat functions, 6 

and the location of a wetland within a watershed may determine its hydrologic/hydraulic or water-7 

quality functions. Many factors determine how well a wetland will perform these functions: climatic 8 

conditions, quantity and quality of water entering the wetland, and disturbances or alteration within 9 

the wetland or the surrounding ecosystem. Wetland disturbances may be the result of natural 10 

conditions, such as an extended drought, or human activities, such as land clearing, dredging, or the 11 

introduction of nonnative species. Wetlands are among the most productive habitats in the world, 12 

providing food, water, and shelter for fish, shellfish, birds, and mammals, and serving as a breeding 13 

ground and nursery for numerous species. Many endangered plant and animal species are 14 

dependent on wetland habitats for their survival. Hydrologic and hydraulic functions are those 15 

related to the quantity of water that enters, is stored in, or leaves a wetland. These functions include 16 

such factors as the reduction of flow velocity, the role of wetlands as ground-water recharge or 17 

discharge areas, and the influence of wetlands on atmospheric processes. Water-quality functions 18 

include the trapping of sediment, pollution control, and the biochemical processes that take place as 19 

water enters, is stored in, or leaves a wetland. 20 

The functions of the waters of the U.S. that will be temporarily or permanently impacted by this 21 

alternative vary greatly depending primarily on existing land uses and historical levels of 22 

disturbance. Generally, agricultural ditches and conveyance channels, which are regularly 23 

maintained and often devoid of vegetation, support only minimal hydraulic function (water 24 

conveyance), with virtually no water quality or habitat function. With respect to Clifton Court 25 

Forebay, the facility is regularly maintained, but supports some hydrologic, hydraulic, and water 26 

quality functions (e.g. reduction of velocity, groundwater recharge, and trapping of sediment). Tidal 27 

channels affected by this alternative support functions in all three categories, but the level at which 28 

these functions perform vary depending on setting, size, and level of disturbance. The alkaline 29 

wetlands and vernal pools exist in non-native grasslands and have been subjected to some 30 

disturbance due to past land uses. Although these features likely support habitat, water quality, and 31 

hydrologic/hydraulic functions, the capacity of these features to perform such functions vary 32 

depending on the overall ecological setting and level of disturbance. Functions associated with 33 

emergent wetland, forest, and scrub-shrub, depend primarily on the location of these habitat types. 34 

Where they exist as in-stream (in-channel islands) or as the thick band of habitat adjacent to a 35 

waterway, these features are expected to function at a high level. However, where these habitats 36 

exist as thin bands, or where they are situated in agricultural fields, their habitat functions will be 37 

considerably lower. All of the wetlands classified as seasonal wetlands occur in agricultural fields. As 38 

such, their habitat functions have been greatly compromised, but they retain some water quality and 39 

hydrologic/hydraulic function. Like seasonal wetlands, most depressions occur within agricultural 40 

areas; however the depressions may support wetland vegetation at their edges. The areas mapped 41 

as lake are the dredged borrow ponds created during the construction of Interstate 5. Although 42 

relatively small, each lake is likely performing functions from all three categories. 43 

A functional assessment of wetlands proposed for fill will be conducted during the development of 44 

the Conceptual Mitigation Plan as part of the Clean Water Act permitting process. The results of this 45 

assessment will be compared to the expected functions at the proposed mitigation site(s) such that 46 
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it can be confirmed that the compensatory mitigation will in fact accomplish full functional 1 

replacement of impacted wetlands. All impacted wetlands will be replaced with fully functional 2 

compensatory wetland habitat demonstrating high levels of habitat, water quality, and 3 

hydrologic/hydraulic function. Since many impacted wetlands will be significantly less than high 4 

function, the compensatory mitigation will result in a net increase in wetland function. 5 

Alternative 1B was designed to avoid waters of the U.S, to the maximum extent practicable. Each of 6 

the conveyance components has been located in upland areas where it was feasible to do so. Once 7 

construction begins, specific measures will be implemented, as described in the AMMs set out in 8 

Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP and in Appendix D, 9 

Substantive BDCP Revisions, of this RDEIR/SDEIS (AMM6), to further avoid and minimize effects to 10 

waters of the U.S. as well as to special-status species. The AMMs will be implemented at all phases of 11 

a project, from siting through design, construction, and on to operations and maintenance. The 12 

AMMs that pertain specifically to waters of the U.S. are AMM1 Worker Awareness Training, AMM2 13 

Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 14 

Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 15 

Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 16 

Material, AMM7 Barge Operations Plan, AMM10 Restoration of Temporarily Affected Natural 17 

Communities, AMM12 Vernal Pool Crustaceans, AMM30 Transmission Line Design and Alignment 18 

Guidelines, AMM34 Construction Site Security, and AMM36 Notification of Activities in Waterways. 19 

The implementation of measures to avoid and minimize impacts on habitat for aquatic species and 20 

species which utilize aquatic habitats, such as California tiger salamander, giant garter snake, 21 

California red legged frog, western pond turtle, riparian woodrat, and riparian brush rabbit, will also 22 

result in further avoidance and minimization of effects to waters of the United States.  23 

Aside from wetland habitats that would be created as a result of implementing CMs 4-10, some of 24 

which could serve the dual purpose of offsetting effects to species and mitigating impacts on waters 25 

of the U.S., more specific mitigation is required to ensure that there is no net loss of wetland 26 

functions and values as a result of implementing Alternative 1B pursuant to USACE’s and U.S. EPA’s 27 

Mitigation Rule (see Section 12.2.1.1 in Appendix A, Draft EIR/EIS In-Text Chapter Revisions of this 28 

RDEIR/SDEIS). Mitigation Measure BIO-176, Compensatory Mitigation for Fill of Waters of the U.S. 29 

would be available to address adverse impacts on waters of the U.S. 30 

NEPA Effects: The permanent and temporary loss of these jurisdictional wetlands and waters as a 31 

result of constructing Alternative 1B water conveyance facilities would be a substantial effect if not 32 

compensated by wetland protection and/or restoration. This loss would represent a removal of 33 

federally protected wetlands as defined by Section 404 of the CWA. The Plan under Alternative 1B 34 

would also implement AMMs 1-7, 10, 12, 30, 34, and 36, which would avoid and minimize fill of 35 

wetlands and waters and any indirect effects to wetlands and waters. Specific mitigation would be 36 

required to ensure that Alternative 1B does not result in a loss of functions and values of waters of 37 

the U.S. and thus that the affect is not adverse. Mitigation Measure BIO-176, Compensatory 38 

Mitigation for Fill of Waters of the U.S., would be available to reduce these effects such that they are 39 

not adverse. 40 

CEQA Conclusion: The permanent and temporary loss of these jurisdictional wetlands and waters of 41 

the U.S. as a result of constructing Alternative 1B water conveyance facilities would be a significant 42 

impact. Specific mitigation would be required to ensure that Alternative 1B does not result in a loss 43 

of functions and values of waters of the U.S. Mitigation Measure BIO-176, Compensatory Mitigation 44 
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for Fill of Waters of the U.S., would be available to reduce the impact to a less-than-significant level. 1 

Alternative 1B does propose to restore up to 76,721 acres of wetland natural communities under 2 

the Plan, which would include 65,000 acres of tidal marsh restoration (CM4), 10,000 acres of 3 

seasonally inundated floodplain restoration (CM5), 21 acres of vernal pool/alkali seasonal wetlands 4 

(CM9; 67 acres of vernal pool complex and 72 acres of alkali seasonal wetland complex assuming a 5 

wetland density of 15%), and 1,700 acres of nontidal marsh restoration (CM10). In addition, 6 

Alternative 1B would restore 5,000 acres of riparian habitat (CM7), some portion of which may also 7 

qualify as forested or scrub-shrub wetland. In addition, 20 miles of levees will have channel margin 8 

enhancement conducted on them (CM6), which would include improving channel geometry and 9 

restoring riparian, marsh, and mudflat habitats on the water side of levees. Impacts on wetlands 10 

from CM1 construction would occur in the first 10 years after BDCP approval. Approximately 20,065 11 

acres of this wetland restoration would occur during this time period 12 

The success in implementing these Conservation Measures would be assured through effectiveness 13 

monitoring, which includes success criteria, and adaptive management as outlined in the Adaptive 14 

Management and Monitoring sections of the Draft BDCP for tidal marsh restoration (Draft BDCP 15 

Section 3.4.4.4), seasonal floodplain restoration (Draft BDCP Section 3.4.5.4), channel margin 16 

enhancement (Draft BDCP Section 3.4.6.4), valley/foothill riparian restoration (Draft BDCP Section 17 

3.4.7.4), vernal pool and alkali seasonal wetland complex restoration (Draft BDCP Section 3.4.9.4), 18 

and nontidal marsh restoration (Draft BDCP Section 3.4.10.3). All restored areas will be secured in 19 

fee-title or through conservation easements. 20 

Alternative 1B would also result in the protection and management of the following natural 21 

communities that contain wetlands: 750 acres of valley/foothill riparian, 600 acres of vernal pool 22 

complex, 150 acres of alkali seasonal wetland complex, 8,100 acres of managed wetlands, and 50 23 

acres of nontidal marsh. In addition, 8,000 acres of grasslands and 51,625 acres of cultivated lands 24 

will be protected and managed, which would likely include areas of seasonal wetlands, ponds, and 25 

agricultural ditches. 26 

The Plan under Alternative 1B would also implement AMMs 1-7, 10, 12, 30, 34, and 36, which would 27 

avoid and minimize fill of waters of the U.S. and any indirect effects to wetlands and waters.. As 28 

stated above, specific mitigation would be required to ensure that Alternative 1B does not result in a 29 

loss of functions and values of waters of the U.S. Mitigation Measure BIO-176, Compensatory 30 

Mitigation for Fill of Waters of the U.S., would be available to reduce the impact to a less-than-31 

significant level. 32 

Mitigation Measure BIO-176: Compensatory Mitigation for Fill of Waters of the U.S. 33 

All mitigation proposed as compensatory mitigation would be subject to specific success criteria, 34 

success monitoring, long-term preservation, and long-term maintenance and monitoring 35 

pursuant to the requirements of the Mitigation Rule. All compensatory mitigation shall fully 36 

replace lost function through the mechanisms discussed below which will result in restoration 37 

and/or creation of habitat with at least as much function and value as those of the impacted 38 

habitat. In some cases, the mitigation habitat will afford significantly higher function and value 39 

than that of impacted habitat.  40 

Compensation ratios are driven by type, condition, and location of replacement habitat as 41 

compared to type, condition and location of impacted habitat. Compensatory mitigation usually 42 

includes restoration, creation, or rehabilitation of aquatic habitat. The USACE does not typically 43 

accept preservation as the only form of mitigation; use of preservation as mitigation typically 44 
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requires a very high ratio of replacement to impact. It is anticipated that ratios will be a 1 

minimum of 1:1, depending on the factors listed above.  2 

Compensatory mitigation will consist of restoration, creation, and/or rehabilitation of aquatic 3 

habitat. Typically, impacted habitat will be replaced in-kind, although impacts on some habitat 4 

types such as agricultural ditches, conveyance channels, and Clifton Court Forebay, will be 5 

mitigated out-of-kind with higher functioning habitat types such as riparian wetland, marsh, 6 

and/or seasonal wetland. Compensatory mitigation shall be accomplished by one, or a 7 

combination of the following methods:  8 

 Purchase credits for restored/created/rehabilitated habitat at an approved wetland 9 

mitigation bank; 10 

 On-site (adjacent to the project footprint) restoration or rehabilitation of wetlands 11 

converted to uplands due to past land use activities (such as agriculture) or functionally 12 

degraded by such activities; 13 

 On-site (adjacent to the project footprint) creation of aquatic habitat;  14 

 Off-site (within the Delta) restoration or rehabilitation of wetlands converted to uplands 15 

due to past land use activities (such as agriculture) or functionally degraded by such 16 

activities; 17 

 Off-site (within the Delta) creation of aquatic habitat; and/or 18 

 Payment into the Corps’ Fee-in-Lieu program.  19 

Purchase of Credits or Payment into Fee-in-Lieu Program 20 

It is envisioned that purchase of bank credits and/or payment into a fee-in-lieu program will be 21 

utilized for habitat types that would be difficult to restore or create within the Delta. Examples 22 

are vernal pool habitat, which requires an intact hardpan or other impervious layer and very 23 

specific soil types, and alkali seasonal wetland, which requires a specific set of chemical soil 24 

parameters. It is anticipated that only a small amount of compensatory mitigation will fall into 25 

these categories.  26 

On-Site Restoration, Rehabilitation and/or Creation 27 

Much of the Delta consists of degraded or converted habitat that is more or less functioning as 28 

upland. Opportunities will be sought where on-site restoration, rehabilitation, and/or creation 29 

could occur immediately adjacent to the project footprint. It is anticipated that some of the 30 

compensatory mitigation will fall into this category.  31 

Off-Site Restoration, Rehabilitation and/or Creation 32 

There exists, within the immediate vicinity of the project area, Delta land which has been subject 33 

to agricultural practices or other land uses which have degraded or even converted wetlands 34 

that existed historically. Sites within the Delta will be evaluated for their restoration, 35 

rehabilitation, and/or creation potential. It is anticipated that most of the compensatory 36 

mitigation will fall into this category.  37 

Compensatory mitigation will result in no net loss of acreage of Waters of the U.S. and will 38 

accomplish full functional replacement of impacted wetlands. All impacted wetlands will be 39 

replaced with fully functioning wetland habitat demonstrating high levels of habitat, water 40 
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quality, and hydrologic/hydraulic function. Since many impacted wetlands are likely to function 1 

at significantly less than high levels, the compensatory mitigation will result in a significant net 2 

increase in wetland function. 3 

 4 

Impact BIO-177: Effects of Implementing Other Conservation Measures (CM2–CM10) on 5 

Wetlands and Other Waters of the United States 6 

The habitat protection and restoration activities associated with Alternative 1B’s other conservation 7 

measures (CM2–CM10) would alter the acreages and functions and values of wetlands and waters of 8 

the U.S. in the study area over the course of BDCP conservation action implementation. Because 9 

these conservation measures have not been defined to the level of site-specific footprints, it is not 10 

possible to delineate and quantify these effects in detail. Several of the conservation measures (CM2, 11 

CM4 and CM5) have been described with theoretical footprints for purposes of the effects analysis 12 

contained in Chapter 5, Effects Analysis, of the Draft BDCP.  13 

Because the wetland delineation was only conducted within the Conveyance Planning Area and not 14 

the remainder of the Plan Area, the effects on potential wetlands and waters of the United States 15 

from CM2-CM10 were analyzed by looking at effects on wetland natural communities mapped 16 

within the theoretical footprints for CM2, CM4, and CM5 by assuming that 100% of the 17 

predominantly wetland natural communities listed in Appendix 12E found in Appendix A, Draft 18 

EIR/EIS In-Text Chapter Revisions, of this RDEIR/SDEIS and that 10% of all of the non-wetland 19 

natural communities listed in that table would qualify as wetlands or other waters of the United 20 

States under the CWA. Based on this approach approximately 19,850 acres of potentially 21 

jurisdictional wetlands and waters could be affected by CM2-CM10. The majority of these impacts 22 

are attributable to the conversion of 13,746 acres of managed wetland to tidal marsh under CM4, 23 

which would likely result in an improvement of wetland function in the Plan Area. 24 

NEPA Effects: The conversion of existing wetland natural communities to other types of wetland 25 

natural communities through implementation of CM2–CM10 for Alternative 1B would be 26 

approximately 19,850 acres. Most of these wetlands would be converted to tidal wetlands and open 27 

water through implementation of CM4. Although the increase in wetland acreage and wetland 28 

functions from these restoration actions could in part offset the effects on waters of the U.S. 29 

occurring in these areas, implementation of Mitigation Measure BIO-176, Compensatory Mitigation 30 

for Fill of Waters of the U.S., would be required to ensure that these effects are not adverse. 31 

CEQA Conclusion: The conversion of existing wetland natural communities to other types of 32 

wetland natural communities through implementation of CM2–CM10 for Alternative 1B would be 33 

approximately 19,850 acres. Most of these wetlands would be converted to tidal wetlands and open 34 

water through implementation of CM4. In total, up to 76,721 acres of wetland natural communities 35 

would be restored under Alternative 1B. Although the increase in wetland acreage and wetland 36 

functions from these restoration could in part offset the effects on waters of the U.S. occurring in 37 

these areas, implementation of Mitigation Measure BIO-176, Compensatory Mitigation for Fill of 38 

Waters of the U.S., would be required to ensure that the impacts are reduced to a less-than-39 

significant level. 40 

 41 
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12.3.3.4 Alternative 1C—Dual Conveyance with West Alignment and Intakes 1 

W1–W5 (15,000 cfs; Operational Scenario A) 2 

General Terrestrial Biology 3 

Wetlands and Other Waters of the United States 4 

Alternative 1C actions would both permanently and temporarily remove or convert wetlands and 5 
open water that are regulated by USACE under Section 404 of the CWA. The 404 regulations and 6 
relevant information on mitigation the effects of impact to wetlands and waters of the United States 7 
(U.S.) are described in Section 12.2.1.1 in Appendix A, Draft EIR/EIS In-Text Chapter Revisions, of this 8 
RDEIR/SDEIS. The following two impacts address the project-level effects of CM1 on these potential 9 
wetlands and waters, and the programmatic-level effects of other relevant conservation actions 10 
(CM2–CM10). CM11–CM21 would not directly result in loss or conversion of wetlands or other 11 
waters of the U.S. The methods used to conduct these analyses are described in Section 12.3.2.4 in 12 
Appendix A, Draft EIR/EIS In-Text Chapter Revisions, of this RDEIR/SDEIS. The waters of the U.S. data 13 
used for this analysis is based on a verified wetland delineation from the USACE that was completed 14 
in early 2015. These waters of the U.S. were mapped at finer scale than that which was done for the 15 
natural community mapping for the BDCP and therefor the acreages of these two datasets differ 16 
when compared to each other. The waters of the U.S. mapping identified numerous agricultural 17 
ditches and seasonal wetlands occurring within and associated with cultivated lands, which explains 18 
the majority of the difference.. 19 

Impact BIO-176: Effects of Constructing Water Conveyance Facilities (CM1) on Wetlands and 20 
Other Waters of the United States 21 

Alternative 1C proposes the construction, maintenance, and operation of water conveyance facilities 22 
within, or requiring the unavoidable fill of, waters of the U.S. The estimated fill of jurisdictional 23 
waters associated with this alternative is described in Table 12-1C-69 below. Based on the 24 
methodology used to conduct this analysis, these losses would occur at pipeline, canal and intake 25 
areas, RTM and borrow/spoil storage sites, transmission corridors, forebay site, and multiple 26 
temporary work areas associated with the construction activity. The permanent open water and 27 
wetland losses  would occur at various locations along the water conveyance facility alignment, but 28 
the majority of the loss would occur due to construction of Alternative 1C’s five intake structures 29 
along the western bank of the Sacramento River from just north of Clarksburg to Courtland in the 30 
north Delta (including associated spoil/borrow areas), along the entire canal route in the west and 31 
south Delta, and at the southern forebay site in the south Delta. The temporary open water and 32 
wetland effects  would also occur mainly at the five intake construction sites along the western bank 33 
of the Sacramento River, at temporary siphon work areas where the canal crosses under north and 34 
west Delta sloughs and waterways, and at barge offloading sites in the west Delta. 35 



 

Alternative 1C 

Terrestrial Biological Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12-36 
2015 

ICF 00139.14 

 

Table 12-1C-69. Estimated Fill of Waters of the U.S. Associated with the Construction of Water 1 
Conveyance Facilities under Alternative 1C (acres) 2 

Wetland/Water Type 
Permanent 

Impact 

Temporary 
Impacts Treated as 

Permanent1 Temporary Impact Total Impact 

Agricultural Ditch  242.4 57.1 0 299.5 

Alkaline Wetland 55.6 9.4 0 65.0 

Clifton Court Forebay 0 0 0 0 

Conveyance Channel  15.2 14.3 0 29.5 

Depression 3.7 1.3 0 5.0 

Emergent Wetland 116.9 24.3 0 141.2 

Forest 1.6 14.4 0 16.0 

Lake 0.2 3.7 0 3.9 

Natural Channel 0.1 0.1 0 0.2 

Scrub-Shrub 3.0 4.5 0 7.5 

Seasonal Wetland 67.0 20.8 0 87.7 

Tidal Channel  27.1 116.5 0 143.6 

Vernal Pool  0.1 0 0 0.1 

Total 533 266 0 799 

 3 

    

    

    

    

    

    

    

    

    

    

    

    

 

 4 

The majority of the impacts on wetlands and waters of U.S. are on wetlands and waters found within 5 
cultivated lands (agricultural ditches and seasonal wetlands), emergent wetlands, and tidal 6 
channels. These impacts mostly result from reusable tunnel material storage area, the construction 7 
of the canal, siphon work areas, and intake work areas. The impacted seasonal wetlands mapped 8 
within the Conveyance Planning Area, as described in Section 12.3.2.4 in Appendix A, Draft EIR/EIS 9 

                                                             
1 Temporary impacts treated as permanent are temporary impacts expected to last over one year. These impact 
sites will eventually be restored to pre-project conditions; however, due to the duration of effect, compensatory 
mitigation will be included for these areas. 
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In-Text Chapter Revisions, of this RDEIR/SDEIS, all occur in the central Delta within plowed 1 
agricultural fields.  2 

Unavoidable impacts on waters of the United States would be offset such that the loss of acreage and 3 
functions due to construction activities are fully compensated. Wetland functions are defined as a 4 
process or series of processes that take place within a wetland. These include the storage of water, 5 
transformation of nutrients, growth of living matter, and diversity of wetland plants, and they have 6 
value for the wetland itself, for surrounding ecosystems, and for people. Functions can be grouped 7 
broadly as habitat, hydrologic/hydraulic, or water quality. Not all wetlands perform all functions nor 8 
do they perform all functions equally well. The location and size of a wetland may determine what 9 
functions it will perform. For example, the geographic location may determine its habitat functions, 10 
and the location of a wetland within a watershed may determine its hydrologic/hydraulic or water-11 
quality functions. Many factors determine how well a wetland will perform these functions: climatic 12 
conditions, quantity and quality of water entering the wetland, and disturbances or alteration within 13 
the wetland or the surrounding ecosystem. Wetland disturbances may be the result of natural 14 
conditions, such as an extended drought, or human activities, such as land clearing, dredging, or the 15 
introduction of nonnative species. Wetlands are among the most productive habitats in the world, 16 
providing food, water, and shelter for fish, shellfish, birds, and mammals, and serving as a breeding 17 
ground and nursery for numerous species. Many endangered plant and animal species are 18 
dependent on wetland habitats for their survival. Hydrologic and hydraulic functions are those 19 
related to the quantity of water that enters, is stored in, or leaves a wetland. These functions include 20 
such factors as the reduction of flow velocity, the role of wetlands as ground-water recharge or 21 
discharge areas, and the influence of wetlands on atmospheric processes. Water-quality functions 22 
include the trapping of sediment, pollution control, and the biochemical processes that take place as 23 
water enters, is stored in, or leaves a wetland. 24 

The functions of the waters of the U.S. that will be temporarily or permanently impacted by this 25 
alternative vary greatly depending primarily on existing land uses and historical levels of 26 
disturbance. Generally, agricultural ditches and conveyance channels, which are regularly 27 
maintained and often devoid of vegetation, support only minimal hydraulic function (water 28 
conveyance), with virtually no water quality or habitat function. With respect to Clifton Court 29 
Forebay, the facility is regularly maintained, but supports some hydrologic, hydraulic, and water 30 
quality functions (e.g. reduction of velocity, groundwater recharge, and trapping of sediment). Tidal 31 
channels affected by this alternative support functions in all three categories, but the level at which 32 
these functions perform vary depending on setting, size, and level of disturbance. The alkaline 33 
wetlands and vernal pools exist in non-native grasslands and have been subjected to some 34 
disturbance due to past land uses. Although these features likely support habitat, water quality, and 35 
hydrologic/hydraulic functions, the capacity of these features to perform such functions vary 36 
depending on the overall ecological setting and level of disturbance. Functions associated with 37 
emergent wetland, forest, and scrub-shrub, depend primarily on the location of these habitat types. 38 
Where they exist as in-stream (in-channel islands) or as the thick band of habitat adjacent to a 39 
waterway, these features are expected to function at a high level. However, where these habitats 40 
exist as thin bands, or where they are situated in agricultural fields, their habitat functions will be 41 
considerably lower. All of the wetlands classified as seasonal wetlands occur in agricultural fields. As 42 
such, their habitat functions have been greatly compromised, but they retain some water quality and 43 
hydrologic/hydraulic function. Like seasonal wetlands, most depressions occur within agricultural 44 
areas; however the depressions may support wetland vegetation at their edges. The areas mapped 45 
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as lake are the dredged borrow ponds created during the construction of Interstate 5. Although 1 
relatively small, each lake is likely performing functions from all three categories. 2 

A functional assessment of wetlands proposed for fill will be conducted during the development of 3 
the Conceptual Mitigation Plan as part of the Clean Water Act permitting process. The results of this 4 
assessment will be compared to the expected functions at the proposed mitigation site(s) such that 5 
it can be confirmed that the compensatory mitigation will in fact accomplish full functional 6 
replacement of impacted wetlands. All impacted wetlands will be replaced with fully functional 7 
compensatory wetland habitat demonstrating high levels of habitat, water quality, and 8 
hydrologic/hydraulic function. Since many impacted wetlands will be significantly less than high 9 
function, the compensatory mitigation will result in a net increase in wetland function. 10 

Alternative 1C was designed to avoid waters of the U.S, to the maximum extent practicable. Each of 11 
the conveyance components has been located in upland areas where it was feasible to do so. Once 12 
construction begins, specific measures will be implemented, as described in the AMMs set out in 13 
Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP and in Appendix D, 14 
Substantive BDCP Revisions, of this RDEIR/SDEIS (AMM6), to further avoid and minimize effects to 15 
waters of the U.S. as well as to special-status species. The AMMs will be implemented at all phases of 16 
a project, from siting through design, construction, and on to operations and maintenance. The 17 
AMMs that pertain specifically to waters of the U.S. are AMM1 Worker Awareness Training, AMM2 18 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 19 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 20 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 21 
Material, AMM7 Barge Operations Plan, AMM10 Restoration of Temporarily Affected Natural 22 
Communities, AMM12 Vernal Pool Crustaceans, AMM30 Transmission Line Design and Alignment 23 
Guidelines, AMM34 Construction Site Security, and AMM36 Notification of Activities in Waterways. 24 

The implementation of measures to avoid and minimize impacts on habitat for aquatic species and 25 
species which utilize aquatic habitats, such as California tiger salamander, giant garter snake, 26 
California red legged frog, western pond turtle, riparian woodrat, and riparian brush rabbit, will also 27 
result in further avoidance and minimization of effects to waters of the United States.  28 

Aside from wetland habitats that would be created as a result of implementing CMs 4-10,, some of 29 
which could serve the dual purpose of offsetting effects to species and mitigating impacts on waters 30 
of the U.S., more specific mitigation is required to ensure that there is no net loss of wetland 31 
functions and values as a result of implementing Alternative 1C pursuant to USACE’s and U.S. EPA’s 32 
Mitigation Rule (see Section 12.2.1.1 in Appendix A, Draft EIR/EIS In-Text Chapter Revisions of this 33 
RDEIR/SDEIS). Mitigation Measure BIO-176, Compensatory Mitigation for Fill of Waters of the U.S. 34 
would be available to address adverse impacts on waters of the U.S. 35 

NEPA Effects: The permanent and temporary loss of these jurisdictional wetlands and waters as a 36 
result of constructing Alternative 1C water conveyance facilities would be a substantial effect if not 37 
compensated by wetland protection and/or restoration. This loss would represent a removal of 38 
federally protected wetlands as defined by Section 404 of the CWA. Impacts on wetlands from CM1 39 
construction would occur in the first 10 years after BDCP approval. Approximately 19,550 acres of 40 
this wetland restoration would occur during this time period. The Plan under Alternative 1C would 41 
implement AMMs 1-7, 10, 12, 30, 34, and 36, which would avoid and minimize fill of wetlands and 42 
waters and any indirect effects to wetlands and waters. Specific mitigation would be required to 43 
ensure that Alternative 1C does not result in a loss of functions and values of waters of the U.S. and 44 
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thus that the affect is not adverse. Mitigation Measure BIO-176, Compensatory Mitigation for Fill of 1 
Waters of the U.S., would be available to reduce these effects such that they are not adverse. 2 

CEQA Conclusion: The permanent and temporary loss of jurisdictional wetlands and waters as a 3 
result of constructing Alternative 1C water conveyance facilities would be substantial effect if not 4 
compensated for by wetland protection and/or restoration. This loss would represent either 5 
temporary or permanent removal of federally protected wetlands or other waters of the United 6 
States as defined by Section 404 of the CWA. Specific mitigation would be required to ensure that 7 
Alternative 1C does not result in a loss of functions and values of waters of the U.S. Mitigation 8 
Measure BIO-176, Compensatory Mitigation for Fill of Waters of the U.S., would be available to reduce 9 
the impact to a less-than-significant level. Alternative1C does propose to restore up to 76,721 acres 10 
of wetland natural communities under the Plan, which would include 65,000 acres of tidal marsh 11 
restoration (CM4), 10,000 acres of seasonally inundated floodplain restoration (CM5), 21 acres of 12 
vernal pool/alkali seasonal wetlands (CM9; 67 acres of vernal pool complex and 72 acres of alkali 13 
seasonal wetland complex assuming a wetland density of 15%), and 1,700 acres of nontidal marsh 14 
restoration (CM10). In addition, Alternative 1C would restore 5,000 acres of riparian habitat (CM7), 15 
some portion of which may also qualify as forested or scrub-shrub wetland. In addition, 20 miles of 16 
levees will have channel margin enhancement conducted on them (CM6), which would include 17 
improving channel geometry and restoring riparian, marsh, and mudflat habitats on the water side 18 
of levees. 19 

The success in implementing these Conservation Measures would be assured through effectiveness 20 
monitoring, which includes success criteria, and adaptive management as outlined in the Adaptive 21 
Management and Monitoring sections of the Draft BDCP for tidal marsh restoration (Draft BDCP 22 
Section 3.4.4.4), seasonal floodplain restoration (Draft BDCP Section 3.4.5.4), channel margin 23 
enhancement (Draft BDCP Section 3.4.6.4), valley/foothill riparian restoration (Draft BDCP Section 24 
3.4.7.4), vernal pool and alkali seasonal wetland complex restoration (Draft BDCP Section 3.4.9.4), 25 
and nontidal marsh restoration (Draft BDCP Section 3.4.10.3). All restored areas will be secured in 26 
fee-title or through conservation easements. 27 

Alternative 1C would also result in the protection and management of the following natural 28 
communities that contain wetlands: 750 acres of valley/foothill riparian, 600 acres of vernal pool 29 
complex, 150 acres of alkali seasonal wetland complex, 8,100 acres of managed wetlands, and 50 30 
acres of nontidal marsh. In addition, 8,000 acres of grasslands and 51,625 acres of cultivated lands 31 
will be protected and managed, which would likely include areas of seasonal wetlands, ponds, and 32 
agricultural ditches. 33 

 The Plan under Alternative 1C would also implement AMMs 1-7, 10, 12, 30, 34, and 36, which would 34 
avoid and minimize fill of wetlands and waters and any indirect effects to wetlands and waters. . As 35 
stated above, specific mitigation would be required to ensure that Alternative 1C does not result in a 36 
loss of functions and values of waters of the U.S. Mitigation Measure BIO-176, Compensatory 37 
Mitigation for Fill of Waters of the U.S., would be available to reduce the impact to a less-than-38 
significant level. 39 

Mitigation Measure BIO-176: Compensatory Mitigation for Fill of Waters of the U.S. 40 

All mitigation proposed as compensatory mitigation would be subject to specific success criteria, 41 
success monitoring, long-term preservation, and long-term maintenance and monitoring 42 
pursuant to the requirements of the Mitigation Rule. All compensatory mitigation shall fully 43 
replace lost function through the mechanisms discussed below which will result in restoration 44 
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and/or creation of habitat with at least as much function and value as those of the impacted 1 
habitat. In some cases, the mitigation habitat will afford significantly higher function and value 2 
than that of impacted habitat.  3 

Compensation ratios are driven by type, condition, and location of replacement habitat as 4 
compared to type, condition and location of impacted habitat. Compensatory mitigation usually 5 
includes restoration, creation, or rehabilitation of aquatic habitat. The USACE does not typically 6 
accept preservation as the only form of mitigation; use of preservation as mitigation typically 7 
requires a very high ratio of replacement to impact. It is anticipated that ratios will be a 8 
minimum of 1:1, depending on the factors listed above.  9 

Compensatory mitigation will consist of restoration, creation, and/or rehabilitation of aquatic 10 
habitat. Typically, impacted habitat will be replaced in-kind, although impacts on some habitat 11 
types such as agricultural ditches, conveyance channels, and Clifton Court Forebay, will be 12 
mitigated out-of-kind with higher functioning habitat types such as riparian wetland, marsh, 13 
and/or seasonal wetland. Compensatory mitigation shall be accomplished by one, or a 14 
combination of the following methods:  15 

 Purchase credits for restored/created/rehabilitated habitat at an approved wetland 16 
mitigation bank; 17 

 On-site (adjacent to the project footprint) restoration or rehabilitation of wetlands 18 
converted to uplands due to past land use activities (such as agriculture) or functionally 19 
degraded by such activities; 20 

 On-site (adjacent to the project footprint) creation of aquatic habitat;  21 

 Off-site (within the Delta) restoration or rehabilitation of wetlands converted to uplands 22 
due to past land use activities (such as agriculture) or functionally degraded by such 23 
activities; 24 

 Off-site (within the Delta) creation of aquatic habitat; and/or 25 

 Payment into the Corps’ Fee-in-Lieu program.  26 

Purchase of Credits or Payment into Fee-in-Lieu Program 27 

It is envisioned that purchase of bank credits and/or payment into a fee-in-lieu program will be 28 
utilized for habitat types that would be difficult to restore or create within the Delta. Examples 29 
are vernal pool habitat, which requires an intact hardpan or other impervious layer and very 30 
specific soil types, and alkali seasonal wetland, which requires a specific set of chemical soil 31 
parameters. It is anticipated that only a small amount of compensatory mitigation will fall into 32 
these categories.  33 

On-Site Restoration, Rehabilitation and/or Creation 34 

Much of the Delta consists of degraded or converted habitat that is more or less functioning as 35 
upland. Opportunities will be sought where on-site restoration, rehabilitation, and/or creation 36 
could occur immediately adjacent to the project footprint. It is anticipated that some of the 37 
compensatory mitigation will fall into this category.  38 
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Off-Site Restoration, Rehabilitation and/or Creation 1 

There exists, within the immediate vicinity of the project area, Delta land which has been subject 2 
to agricultural practices or other land uses which have degraded or even converted wetlands 3 
that existed historically. Sites within the Delta will be evaluated for their restoration, 4 
rehabilitation, and/or creation potential. It is anticipated that most of the compensatory 5 
mitigation will fall into this category.  6 

Compensatory mitigation will result in no net loss of acreage of Waters of the U.S. and will 7 
accomplish full functional replacement of impacted wetlands. All impacted wetlands will be 8 
replaced with fully functioning wetland habitat demonstrating high levels of habitat, water 9 
quality, and hydrologic/hydraulic function. Since many impacted wetlands are likely to function 10 
at significantly less than high levels, the compensatory mitigation will result in a significant net 11 
increase in wetland function. 12 

Impact BIO-177: Effects of Implementing Other Conservation Measures (CM2–CM10) on 13 
Wetlands and Other Waters of the United States 14 

The habitat protection and restoration activities associated with Alternative 1C’s other conservation 15 
measures (CM2–CM10) would alter the acreages and functions and values of wetlands and other 16 
waters of the U.S. in the study area during the course of BDCP conservation action implementation. 17 
Because these conservation measures have not been defined to the level of site-specific footprints, it 18 
is not possible to delineate and quantify these effects in detail. Several of the conservation measures 19 
(CM2, CM4, and CM5) have been described with theoretical footprints for purposes of the effects 20 
analysis contained in Chapter 5, Effects Analysis, of the Draft BDCP.  21 

Because the wetland delineation was only conducted within the Conveyance Planning Area and not 22 
the remainder of the Plan Area, the effects on potential wetlands and waters of the United States 23 
from CM2-CM10 were analyzed by looking at effects on wetland natural communities mapped 24 
within the theoretical footprints for CM2, CM4, and CM5 by assuming that 100% of the 25 
predominantly wetland natural communities listed in Appendix 12E found in Appendix A, Draft 26 
EIR/EIS In-Text Chapter Revisions, of this RDEIR/SDEIS and that 10% of all of the non-wetland 27 
natural communities listed in that table would qualify as wetlands or other waters of the United 28 
States under the CWA. Based on this approach approximately 19,850 acres of potentially 29 
jurisdictional wetlands and waters could be affected by CM2-CM10. The majority of these impacts 30 
are attributable to the conversion of 13,746 acres of managed wetland to tidal marsh under CM4, 31 
which would likely result in an improvement of wetland function in the Plan Area. 32 

 33 

NEPA Effects: The conversion of existing wetland natural communities to other types of wetland 34 
natural communities through implementation of CM2–CM10 for Alternative 1C would be 35 
approximately 19,850 acres,. Most of these wetlands would be converted to tidal wetlands and open 36 
water through implementation of CM4. Although the increase in wetland acreage and wetland 37 
functions from these restoration actions could in part offset the effects on waters of the U.S. 38 
occurring in these areas, implementation of Mitigation Measure BIO-176, Compensatory Mitigation 39 
for Fill of Waters of the U.S., would be required to ensure that these effects are not adverse. 40 

CEQA Conclusion: The conversion of existing wetland natural communities to other types of 41 
wetland natural communities through implementation of CM2–CM10 for Alternative 1C would be 42 
approximately 19,850 acres. Most of these wetlands would be converted to tidal wetlands and open 43 
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water through implementation of CM4. In total, up to 76,721 acres of wetland natural communities 1 
would be restored under Alternative 1C. Although the increase in wetland acreage and wetland 2 
functions from these restoration could in part offset the effects on waters of the U.S. occurring in 3 
these areas, implementation of Mitigation Measure BIO-176, Compensatory Mitigation for Fill of 4 
Waters of the U.S., would be required to ensure that the impacts are reduced to a less-than-5 
significant level. 6 

 7 
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12.3.3.5 Alternative 2A—Dual Conveyance with Pipeline/Tunnel and Five 1 

Intakes (15,000 cfs; Operational Scenario B) 2 

Comparative Differences in CM1 Construction Effects for Alternatives 1A and 2A 3 

Due to the change in location of the two intakes and their associated pumps and pipelines, 4 
Alternative 2A would create minor differences in the permanent and temporary loss of natural 5 
communities and cultivated lands during water conveyance facilities construction when compared 6 
with Alternative 1A (Table 12-2A-1). All of these differences would occur during the near-term 7 
timeframe associated with water facilities construction. Alternative 2A would permanently remove 8 
3 fewer acres of valley/foothill riparian habitat along the Sacramento River, 7 acres more of 9 
grassland and 14 acres more of cultivated land in the same area when compared to Alternative 1A. 10 
Alternative 2A would also permanently affect a larger acreage of jurisdictional waters (including 11 
wetlands) as regulated by Section 404 of the CWA, when compared to Alternative 1A (2 acres more; 12 
see Table 12-2A-2). Refer to Table 12-1A-69 for a summary of Alternative 1A permanent and 13 
temporary jurisdictional waters and wetlands impacts. 14 

During the water conveyance facilities construction process, Alternative 2A would involve slightly 15 
more temporary loss of habitat when compared with Alternative 1A because of the lengthy pipelines 16 
needed to serve Intakes 6 and 7. The differences would include cultivated lands east of the river 17 
(492 acres more), tidal perennial aquatic within the river channel (7 acres more), valley/foothill 18 
riparian along the river levee(4 acres more), and grassland along the river levee (9 acres more; see 19 
Table 12-2A-1). Alternative 2A would also temporarily affect a larger acreage of jurisdictional 20 
waters (including wetlands) as regulated by Section 404 of the CWA, when compared to Alternative 21 
1A (20 acres more; see Table 12-2A-2). 22 

Table 12-2A-2 Alternative 2A Effects on Jurisdictional Wetlands and Waters Relative to Alternative 1A 23 
(acres) 24 

Wetland/Water Type 

Alternative 2A Impacts on Jurisdictional Wetlands and Waters 

Permanent Impact 
Difference from 
Alernative 1A 

Temporary 
Impact 

Difference from 
Alternative 1A 

Agricultural Ditch  65.8 0.9 32.6 9.1 

Alkaline Wetland 0.1 0.0 0 0.0 

Clifton Court Forebay 1.0 0.0 0 0.0 

Conveyance Channel  12.7 0.0 1.1 0.0 

Depression 1.9 0.0 1.8 0.0 

Emergent Wetland 46.8 0.0 6.7 -0.6 

Forest 6.4 0.6 15.6 3.6 

Lake 0.2 0.2 2.3 2.0 

Scrub-Shrub 18.2 -2.4 2.4 -1.9 

Seasonal Wetland 18.7 0.0 29.2 2.6 

Tidal Channel  45.8 2.9 139.1 5.3 

Vernal Pool  0 0.9 0 9.1 

Total 218 2.3 231 20.1 

 25 
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Effects of Restoration-Related Conservation Actions of Alternative 2A 1 

NEPA Effects: Alternative 2A would not have adverse effects on the terrestrial natural communities, 2 
special-status species and common species that occupy the study area. The alternative also would 3 
not disrupt wildlife movement corridors, significantly increase the risk of introducing invasive 4 
species,  reduce the value of habitat for waterfowl and shorebirds, or conflict with plans and policies 5 
that affect the study area. As with Alternative 1A, there would be large acreages of existing habitat 6 
converted by the Plan’s conservation actions, including the construction of water conveyance 7 
tunnels from the north Delta to Clifton Court Forebay in the south Delta. The temporarily-affected 8 
habitat would be restored to its pre-project condition and the restoration conservation measures 9 
(CM2-CM10) would permanently replace primarily cultivated land and managed wetland with tidal 10 
and nontidal marsh, riparian vegetation, and grassland. The increases in acreage and value of the 11 
sensitive natural communities in the study area would have beneficial effects on covered and 12 
noncovered species. Where conservation actions would not fully offset effects, the Plan has 13 
developed AMMs and this document has included additional mitigation measures to avoid adverse 14 
effects. Alternative 2A would not require mitigation measures beyond what is proposed for 15 
Alternative 1A to offset effects. 16 

CEQA Conclusion: Alternative 2A would not have significant and unavoidable impacts on the 17 
terrestrial natural communities, special-status species and common species that occupy the study 18 
area. The alternative also would not disrupt wildlife movement corridors, significantly increase the 19 
risk of introducing invasive species, reduce the value of habitat for waterfowl and shorebirds, or 20 
conflict with plans and policies that affect the study area. As with Alternative 1A, there would be 21 
large acreages of existing habitat converted by the Plan’s conservation actions, including the 22 
construction of water conveyance tunnels from the north Delta to Clifton Court Forebay in the south 23 
Delta. The temporarily-affected habitat would be restored to its pre-project condition and the 24 
restoration conservation measures (CM2-CM10) would permanently replace primarily cultivated 25 
land and managed wetland with tidal and nontidal marsh, riparian vegetation, and grassland. The 26 
increases in acreage and value of the sensitive natural communities in the study area would have 27 
beneficial effects on covered, noncovered, and common species. Where conservation actions would 28 
not fully offset impacts, the Plan has developed AMMs and this document has included additional 29 
mitigation measures to avoid significant impacts. Alternative 2A would not require mitigation 30 
measures beyond what is proposed for Alternative 1A to offset effects. 31 

As with Alternative 1A, Alternative 2A would require several mitigation measures to be adopted to 32 
reduce all effects on terrestrial biological resources to less-than-significant levels. These mitigation 33 
measures would be needed beyond the impact offsets provided by Alternative 2A AMMs and CM2–34 
CM21 conservation actions. The relevant mitigation measures, which are included in detail in the 35 
analysis of Alternative 1A, are as follows: 36 

 Mitigation Measure BIO-176: Compensatory Mitigation for Fill of Waters of the U.S. 37 
38 
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12.3.3.6 Alternative 2B—Dual Conveyance with East Alignment and Five 1 

Intakes (15,000 cfs; Operational Scenario B) 2 

Comparative Differences in CM1 Construction Effects for Alternatives 1B and 2B 3 

Due to the change in location of the two intakes and their associated pumps and pipelines, 4 
Alternative 2B would create minor differences in permanent and larger differences in temporary 5 
loss of natural communities and cultivated lands during water conveyance facilities construction 6 
when compared with Alternative 1B (Table 12-2B-1). All of these differences would occur in the 7 
near-term timeframe associated with water facilities construction. Alternative 2B would 8 
permanently remove 3 fewer acres of valley/foothill riparian habitat along the Sacramento River 9 
and 1 fewer acre of cultivated land (primarily alfalfa and irrigated pasture) just east of the river. 10 
When compared with Alternative 1B, Alternative 2B would permanently remove 6 acres more of 11 
grassland and 1 acre more of tidal perennial aquatic natural community along the eastern bank of 12 
the river at intake sites. Alternative 2B would also permanently affect a larger acreage of 13 
jurisdictional waters (including wetlands) as regulated by Section 404 of the CWA, when compared 14 
to Alternative 1B (3 acres more; see Table 12-2B-2). Refer to Table 12-1B-69 for a summary of 15 
Alternative 1B permanent and temporary jurisdictional waters and wetlands impacts. 16 

Table 12-2B-2 Alternative 2B Effects on Jurisdictional Wetlands and Waters Relative to Alternative 1B 17 
(acres) 18 

Wetland/Water Type 

Alternative 2B Impacts on Jurisdictional Wetlands and Waters 

Permanent Impact 
Difference from 
Alernative 1B 

Temporary 
Impact 

Difference from 
Alternative 1B 

Agricultural Ditch  228.2 0.3 38.5 7.4 

Alkaline Wetland 0.1 0 0 0 

Clifton Court Forebay 1.0 0 0 0 

Conveyance Channel  12.7 0 1.1 0 

Depression 35.1 0 1.9 0 

Emergent Wetland 77.8 0.2 23.8 3.8 

Forest 9.9 0.7 13.7 6.7 

Lake 0.2 0 0 -0.3 

Scrub-Shrub 11.4 -2.4 11.0 -1.2 

Seasonal Wetland 177.7 0.2 4.1 4.1 

Tidal Channel  31.9 3.9 174.7 28.4 

Vernal Pool  0 0 0 0 

Total 586 2.8 269 49.0 

 19 

During the water conveyance facilities construction process, Alternative 2B would involve 20 
significantly more temporary loss of tidal perennial aquatic habitat (26 acres), valley/foothill 21 
riparian habitat (17 acres) and grassland (24 acres). These temporary losses would occur primarily 22 
along Snodgrass Slough and the north-south irrigation canal just east of the slough. The Alternative 23 
2B pipelines would also temporarily affect greater acreages of cultivated land (496 acres more), 24 
including alfalfa, vineyard, orchard and other cultivated cropland. There would be much smaller 25 
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differences in the acreage of temporary effect on managed wetland and tidal freshwater emergent 1 
wetland (Table 12-2B-1). Alternative 2B would also temporarily affect a larger acreage of 2 
jurisdictional waters (including wetlands) as regulated by Section 404 of the CWA, when compared 3 
to Alternative 1B (49 acres more; see Table 12-2B-2). 4 

Effects of Restoration-Related Conservation Actions of Alternative 2B 5 

NEPA Effects: Alternative 2B would not have adverse effects on the terrestrial natural communities, 6 
special-status species and common species that occupy the study area except for an adverse effect 7 
on giant garter snake population connectivity and to wildlife movement corridors in general. The 8 
construction of the canal would substantially inhibit the movement of giant garter snakes and other 9 
wildlife from moving within and outside of the Delta. This alternative would not significantly 10 
increase the risk of introducing invasive species, , reduce the value of habitat for waterfowl and 11 
shorebirds, or conflict with plans and policies that affect the study area. As with Alternative 1B, 12 
there would be large acreages of existing habitat converted by the Plan’s conservation actions, 13 
including the construction of the water conveyance canal from the north Delta to Clifton Court 14 
Forebay in the south Delta. The temporarily-affected habitat would be restored to its pre-project 15 
condition and the restoration conservation measures (CM2-CM10) would permanently replace 16 
primarily cultivated land and managed wetland with tidal and nontidal marsh, riparian vegetation, 17 
and grassland. The increases in acreage and value of the sensitive natural communities in the study 18 
area would have beneficial effects on covered and noncovered species. Where conservation actions 19 
would not fully offset effects, the Plan has developed AMMs and this document has included 20 
additional mitigation measures to avoid and minimize adverse effects to the maximum extent 21 
practicable. Alternative 2B would not require mitigation measures beyond what is proposed for 22 
Alternative 1B to offset effects. 23 

CEQA Conclusion: Alternative 2B would not have significant and unavoidable impacts on the 24 
terrestrial natural communities, special-status species and common species that occupy the study 25 
area except for giant garter snake habitat connectivity and to wildlife movement corridors in 26 
general. The construction of the canal would substantially inhibit the movement of giant garter 27 
snakes and other wildlife from moving within and outside of the Delta. The alternative would not 28 
increase the risk of introducing invasive species,  reduce the value of habitat for waterfowl and 29 
shorebirds, or conflict with plans and policies that affect the study area. As with Alternative 1B, 30 
there would be large acreages of existing habitat converted by the Plan’s conservation actions, 31 
including the construction of water conveyance tunnels from the north Delta to Clifton Court 32 
Forebay in the south Delta. The temporarily-affected habitat would be restored to its pre-project 33 
condition and the restoration conservation measures (CM2-CM10) would permanently replace 34 
primarily cultivated land and managed wetland with tidal and nontidal marsh, riparian vegetation, 35 
and grassland. The increases in acreage and value of the sensitive natural communities in the study 36 
area would have beneficial effects on covered, noncovered, and common species. Where 37 
conservation actions would not fully offset impacts, the Plan has developed AMMs and this 38 
document has included additional mitigation measures to avoid and minimize significant impacts. 39 
Alternative 6B would not require mitigation measures beyond what is proposed for Alternative 1B 40 
to offset effects. Despite these measures, there would remain significant and unavoidable impacts on 41 
giant garter snake population connectivity and wildlife movement corridors from Alternative 2B. 42 

As with Alternative 1B, Alternative 2B would require several mitigation measures to be adopted to 43 
reduce all effects on terrestrial biological resources to less-than-significant levels. These mitigation 44 
measures would be needed beyond the impact offsets provided by Alternative 2B AMMs and CM2–45 
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CM21 conservation actions. The relevant mitigation measures, which are included in detail in the 1 
analysis of Alternative 1B, are as follows: 2 

 Mitigation Measure BIO-176: Compensatory Mitigation for Fill of Waters of the U.S. 3 

4 
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12.3.3.8 Alternative 3—Dual Conveyance with Pipeline/Tunnel and 1 

Intakes 1 and 2 (6,000 cfs; Operational Scenario A) 2 

Comparative Differences in CM1 Construction Effects for Alternatives 3 and 1A 3 

Due to the elimination of Intakes 3–5 and their associated pumps and pipelines, Alternative 3 would 4 
create differences in the permanent and temporary loss of natural communities and cultivated lands 5 
during water conveyance facilities construction when compared with Alternative 1A (Table 12-3-1). 6 
All of these differences would occur during the near-term timeframe associated with water 7 
conveyance facilities construction. Alternative 3 would permanently remove 9 fewer acres of tidal 8 
perennial aquatic habitat in the Sacramento River, 10 fewer acres of valley/foothill riparian habitat 9 
along the eastern bank of the Sacramento River, 11 fewer acres of grassland adjacent to the river, 10 
and 118 acres of cultivated land just east of the river, all associated with less intake construction 11 
along the eastern bank of the Sacramento River in the vicinity of Hood. Alternative 3 would also 12 
permanently affect a smaller acreage of jurisdictional waters (including wetlands) as regulated by 13 
Section 404 of the CWA, when compared with Alternative 1A (10 acres fewer; see Table 12-3-2). 14 
Refer to Table 12-1A-69 for a summary of Alternative 1A permanent and temporary jurisdictional 15 
waters and wetlands impacts. 16 

There would be similar reductions in temporary losses of natural communities along the 17 
Sacramento River, including 32 fewer acres of tidal perennial aquatic, 3 acres fewer of tidal 18 
freshwater emergent wetland, 10 acres fewer of valley/foothill riparian, one acre fewer of nontidal 19 
perennial aquatic, 28 acres fewer grassland, and 348 acres fewer of cultivated land (Table 12-3-1). 20 
Alternative 3 would also temporarily affect a smaller acreage of jurisdictional waters (including 21 
wetlands) as regulated by Section 404 of the CWA, when compared to Alternative 1A (39 acres 22 
fewer; see Table 12-3-2). 23 

Table 12-3-2 Alternative 3 Effects on Jurisdictional Wetlands and Waters Relative to Alternative 1A 24 
(acres) 25 

Wetland/Water Type 

Alternative 3 Impacts on Jurisdictional Wetlands and Waters 

Permanent Impact 
Difference from 
Alernative 1A 

Temporary 
Impact 

Difference from 
Alternative 1A 

Agricultural Ditch  64.8 -0.2 21.0 -2.5 

Alkaline Wetland 0.1 0 0 0 

Clifton Court Forebay 1.0 0 0 0 

Conveyance Channel  12.7 0 1.1 0 

Depression 1.9 0 1.8 0 

Emergent Wetland 46.8 0 4.7 -2.5 

Forest 5.8 0 11.3 -0.7 

Lake 0 0 0 -0.3 

Scrub-Shrub 18.2 -2.4 2.1 -2.2 

Seasonal Wetland 18.7 0 26.6 0 

Tidal Channel  35.0 -7.9 102.8 -31.0 

Vernal Pool  0 0 0 0 

Total 205 -10 171 -39 
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Effects of Restoration-Related Conservation Actions of Alternative 3 1 

NEPA Effects: Alternative 3 would not have adverse effects on the terrestrial natural communities, 2 
special-status species and common species that occupy the study area. The alternative also would 3 
not disrupt wildlife movement corridors, significantly increase the risk of introducing invasive 4 
species, reduce the value of habitat for waterfowl and shorebirds, or conflict with plans and policies 5 
that affect the study area. As with Alternative 1A, there would be large acreages of existing habitat 6 
converted by the Plan’s conservation actions, including the construction of water conveyance 7 
tunnels from the north Delta to Clifton Court Forebay in the south Delta. The temporarily-affected 8 
habitat would be restored to its pre-project condition and the restoration conservation measures 9 
(CM2-CM10) would permanently replace primarily cultivated land and managed wetland with tidal 10 
and nontidal marsh, riparian vegetation, and grassland. The increases in acreage and value of the 11 
sensitive natural communities in the study area would have beneficial effects on covered and 12 
noncovered species. Where conservation actions would not fully offset effects, the Plan has 13 
developed AMMs and this document has included additional mitigation measures to avoid adverse 14 
effects. Alternative 3 would not require mitigation measures beyond what is proposed for 15 
Alternative 1A to offset effects. 16 

CEQA Conclusion: Alternative 3 would not have significant and unavoidable impacts on the 17 
terrestrial natural communities, special-status species and common species that occupy the study 18 
area. The alternative also would not disrupt wildlife movement corridors, significantly increase the 19 
risk of introducing invasive species, reduce the value of habitat for waterfowl and shorebirds, or 20 
conflict with plans and policies that affect the study area. As with Alternative 1A, there would be 21 
large acreages of existing habitat converted by the Plan’s conservation actions, including the 22 
construction of water conveyance tunnels from the north Delta to Clifton Court Forebay in the south 23 
Delta. The temporarily-affected habitat would be restored to its pre-project condition and the 24 
restoration conservation measures (CM2-CM10) would permanently replace primarily cultivated 25 
land and managed wetland with tidal and nontidal marsh, riparian vegetation, and grassland. The 26 
increases in acreage and value of the sensitive natural communities in the study area would have 27 
beneficial effects on covered, noncovered, and common species. Where conservation actions would 28 
not fully offset impacts, the Plan has developed AMMs and this document has included additional 29 
mitigation measures to avoid significant impacts. Alternative 3 would not require mitigation 30 
measures beyond what is proposed for Alternative 1A to offset effects. 31 

As with Alternative 1A, Alternative 3 would require several mitigation measures to be adopted to 32 
reduce all effects on terrestrial biological resources to less-than-significant levels. These mitigation 33 
measures would be needed beyond the impact offsets provided by Alternative 3 AMMs and CM2–34 
CM21 conservation actions. The relevant mitigation measures, which are included in detail in the 35 
analysis of Alternative 1A, are as follows: 36 

 Mitigation Measure BIO-176: Compensatory Mitigation for Fill of Waters of the U.S. 37 
38 
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12.3.3.9 Alternative 4—Dual Conveyance with Modified Pipeline/Tunnel and 1 

Intakes 2, 3, and 5 (9,000 cfs; Operational Scenario H) 2 

Chapter 3, Section 3.5.9, Alternative 4, in this RDEIR/SDEIS provides details of Alternative 4, and 3 
Figures 3-9 and 3-10 depict the alternative.  4 

Natural Communities 5 

Tidal Perennial Aquatic 6 

Construction, operation, maintenance, and management associated with the conservation 7 
components of Alternative 4 would have no long-term adverse effects on the habitats associated 8 
with the tidal perennial aquatic natural community. Initial development and construction of CM1, 9 
CM2, CM4, CM5, and CM6 would result in both permanent and temporary removal or modification of 10 
this community (see Table 12-4-1). Full implementation of Alternative 4 would also include the 11 
following conservation actions over the term of the BDCP to benefit the tidal perennial aquatic 12 
natural community (see Chapter 3, Section 3.3, Biological Goals and Objectives, of the Draft BDCP). 13 

 Restore and protect 65,000 acres of tidal natural communities and transitional uplands to 14 
accommodate sea level rise (Objective L1.3, associated with CM4). 15 

 Within the restored and protected tidal natural communities and transitional uplands, restore 16 
or create tidal perennial aquatic natural community as necessary when creating tidal emergent 17 
wetland (Objective TPANC1.1, associated with CM4). 18 

 Control invasive aquatic vegetation that adversely affects native fish habitat (Objective 19 
TPANC2.1, associated with CM13). 20 

There is a variety of other, less specific conservation goals and objectives in Chapter 3, Section 3.3 of 21 
the Draft BDCP that would improve the value of tidal perennial aquatic natural community for 22 
terrestrial species. As explained below, with the restoration and enhancement of these amounts of 23 
habitat, in addition to AMMs, impacts on tidal aquatic natural community would not be adverse for 24 
NEPA purposes and would be less than significant for CEQA purposes. 25 

Note that two time periods are represented in Table 12-4-1 and the other tables contained in the 26 
analysis of Alternative 4. The near-term (NT) acreage effects listed in the table would occur over the 27 
near-term of Alternative 4 implementation. The late long-term (LLT) effects contained in these 28 
tables represent the combined effects of all activities over the entire 50-year term of the Plan. This 29 
table and all impact tables in the chapter include reference to only those conservation measures that 30 
would eliminate natural community acreage either through construction or restoration activities, or 31 
would result in periodic inundation of the community. 32 
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Table 12-4-1. Changes in Tidal Perennial Aquatic Natural Community Associated with Alternative 4 1 
(acres)a 2 

Conservation Measureb 

Permanent  Temporary  Periodicd 

NT LLTc  NT LLTc  CM2 CM5 

CM1 207 207  2,098e 2,098  0 0 

CM2 8 8  11 11  9–36 0 

CM4 14 18  0 0  0 0 

CM5 0 2  0 5  0 39 

CM6 Unk. Unk.  0 0  0 0 

TOTAL IMPACTS 229 235  2,109 2,114  9–36 39 

a  See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects 
over the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be 
affected over the 50-year life of the BDCP and do not reflect habitat increases that would result 
from restoration and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

e The large acreage of tidal perennial aquatic habitat affected by Alternative 4 is related to dredging of 
Clifton Court Forebay; the habitat would not be permanently removed. 

NT  = near-term 

LLT  = late long-term 

Unk. = unknown 

 3 

Impact BIO-1: Changes in Tidal Perennial Aquatic Natural Community as a Result of 4 
Implementing BDCP Conservation Measures 5 

Construction and land grading activities that would accompany the implementation of CM1, CM2, 6 
CM4, CM5, and CM6 for Alternative 4 would permanently affect an estimated 235 acres and 7 
temporarily remove 2,114 acres of tidal perennial aquatic natural community in the study area. The 8 
large temporary loss of this natural community would be largely related to dredging of Clifton Court 9 
Forebay. These modifications represent less than 3% of the 86,263 acres of the community that is 10 
mapped in the study area. The majority of the permanent and temporary effects would happen 11 
during the near-term time period for Alternative 4 implementation, as water conveyance facilities 12 
are constructed and habitat restoration is initiated. Natural communities restoration would add 13 
8,300 acres of tidal wetlands, including an estimated 3,400 acres of tidal perennial aquatic natural 14 
community during the same period, which would expand the area of that habitat and offset the 15 
losses. The 3,400-acre increase is estimated, based on modeling reported in Draft BDCP Appendix 16 
3.B, Table 5, by comparing existing Plan Area subtidal habitat to near-term subtidal habitat with the 17 
Plan. The effects analysis in Chapter 5, Section 5.4.1.2, Beneficial Effects Analysis, of the Draft BDCP 18 
indicates that, while there would be no minimum restoration requirement for the tidal perennial 19 
aquatic natural community, an estimated approximately 27,000 acres of tidal perennial aquatic 20 
natural community would be restored based on tidal restoration modeling. This estimate is based on 21 
Table 5 in Appendix 3.B, BDCP Tidal Habitat Evolution Assessment, of the Draft BDCP, by subtracting 22 
late long-term acreage without project from late long-term acreage with project. 23 
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The individual effects of each relevant conservation measure are addressed below. A summary 1 
statement of the combined impacts and NEPA and CEQA conclusions follows the individual 2 
conservation measure discussions. 3 

 CM1 Water Facilities and Operation: Construction of the Alternative 4 water conveyance facilities 4 
would permanently remove 207 acres and temporarily remove 2,098 acres of tidal perennial 5 
aquatic community. Most of the permanent loss would occur where Intakes 2, 3, and 5 encroach 6 
on the Sacramento River’s east bank between Clarksburg and Courtland (see Terrestrial Biology 7 
Mapbook in Appendix A, Draft EIR/EIS In-Text Chapter Revisions, of this RDEIR/SDEIS, for a view 8 
of proposed facilities overlain on natural community mapping). The footings and the screens at 9 
the intake sites would be placed into the river margin and would displace moderately deep to 10 
shallow, flowing open water with a mud substrate and very little aquatic vegetation. Permanent 11 
losses would also occur where new control structures would be built into the California 12 
Aqueduct and the Delta Mendota Canal adjacent to Clifton Court Forebay, and where permanent 13 
new transmission lines would be constructed along Lambert Road just west of Interstate 5. 14 

The temporary effects on tidal perennial aquatic habitats would occur at numerous locations, 15 
with the largest affect occurring at Clifton Court Forebay, where the entire forebay would be 16 
dredged to provide additional storage capacity. Other temporary effects would occur in the 17 
Sacramento River at Intakes 2, 3, and 5, and at temporary barge unloading facilities established 18 
at three locations along the tunnel route. The barge unloading construction would temporarily 19 
affect Snodgrass Slough just south of Hood, Potato Slough at the south end of Boldin Island, 20 
Venice Reach of the San Joaquin River at the south end of Venice Island, Old River on the east 21 
side of Clifton Court Forebay, Connection Slough at the north end of Bacon Island, and Old River 22 
just south of its junction with North Victoria Canal. The details of these locations can be seen in 23 
the Terrestrial Biology Mapbook in Appendix A, Draft EIR/EIS In-Text Chapter Revisions, of this 24 
RDEIR/SDEIS. These losses would take place during the near-term construction period. 25 

 CM2 Yolo Bypass Fisheries Enhancement: Implementation of CM2 involves a number of 26 
construction activities within the Yolo and Sacramento Bypasses, including Fremont Weir and 27 
stilling basin improvements, Putah Creek realignment activities, Lisbon Weir modification and 28 
Sacramento Weir improvements. Some of these activities could involve excavation and grading 29 
in tidal perennial aquatic areas to improve passage of fish through the bypasses. Based on 30 
hypothetical construction footprints, a total of 8 acres could be permanently lost and another 11 31 
acres could be temporarily removed. This activity would occur primarily in the near-term 32 
timeframe.  33 

 CM4 Tidal Natural Communities Restoration: Based on the use of hypothetical restoration 34 
footprints, implementation of CM4 would affect 18 acres of tidal perennial aquatic community. 35 
CM4 involves conversion of existing natural communities to a variety of tidal wetlands, 36 
including tidal perennial aquatic, tidal brackish emergent, and tidal freshwater emergent 37 
wetlands. Specific locations for these conversions are not known. The 18 acres could remain 38 
tidal perennial aquatic with a modified tidal prism, or they could eventually be converted to one 39 
of the other tidal wetland types. For purposes of this analysis, a conservative approach has been 40 
taken and the effect has been discussed simultaneously with the habitat losses associated with 41 
other conservation measures.  42 

An estimated 65,000 acres of tidal wetlands and transitional uplands would be restored during 43 
tidal habitat restoration, consistent with BDCP Objective L1.3. Of these acres, an estimated 44 
27,000 acres of tidal perennial aquatic habitat would be restored, based on modeling conducted 45 
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by ESA PWA (refer to Table 5 in Appendix 3.B, BDCP Tidal Habitat Evolution Assessment, of the 1 
Draft BDCP). This restoration would be consistent with BDCP Objective TPANC1.1. 2 
Approximately 3,400 acres of the restoration would happen during the near-term time period of 3 
Alternative 4 implementation, which would coincide with the timeframe of water conveyance 4 
facilities construction. The remaining restoration would be spread over the following years of 5 
Plan implementation. Tidal natural communities restoration is expected to be focused in the 6 
ROAs identified in Figure 12-1. Some of the restoration would occur in the lower Yolo Bypass, 7 
but restoration would also be spread among the Suisun Marsh, South Delta, 8 
Cosumnes/Mokelumne and West Delta ROAs. 9 

 CM5 Seasonally Inundated Floodplain Restoration: Floodplain restoration levee construction 10 
would permanently remove 2 acres and temporarily remove 5 acres of tidal perennial aquatic 11 
habitat. The construction-related losses would be considered a permanent removal of the tidal 12 
perennial aquatic habitats directly affected. This activity is scheduled to start following 13 
construction of water conveyance facilities. Specific locations for the floodplain restoration have 14 
not been identified, but it is expected that much of the activity would occur in the south Delta 15 
along the major rivers. Floodplain restoration along the San Joaquin River would improve 16 
connectivity for a variety of species that rely on tidal perennial aquatic habitat. The regional and 17 
Plan Area landscape linkages along the San Joaquin River are included in Figure 12-2. 18 

 CM6 Channel Margin Enhancement: Channel margin habitat enhancement could result in filling 19 
of small amounts of tidal perennial aquatic habitat along 20 miles of river and sloughs. The 20 
extent of this loss cannot be quantified at this time, but the majority of the enhancement activity 21 
would occur on tidal perennial aquatic habitat margins, including levees and channel banks. The 22 
improvements would occur within the study area on sections of the Sacramento, San Joaquin 23 
and Mokelumne Rivers, and along Steamboat and Sutter Sloughs. 24 

The following paragraphs summarize the combined effects discussed above and describe other 25 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA impact conclusions are 26 
also included. 27 

Near-Term Timeframe 28 

During the near-term timeframe (the first 14 years of BDCP implementation), Alternative 4 would 29 
affect the tidal perennial aquatic community through CM1 construction losses (207 acres permanent 30 
and 2,098 acres temporary) and the CM2 construction losses (8 acres permanent and 11 acres 31 
temporary). These losses would occur primarily at Clifton Court Forebay due to dredging, along the 32 
Sacramento River at intake sites, or in the northern Yolo Bypass. Approximately 14 acres of the 33 
inundation and construction-related effects resulting from CM4 would occur during the near-term 34 
throughout the ROAs mapped in Figure 12-1. 35 

The construction losses of this special-status natural community would represent an adverse effect 36 
if they were not offset by avoidance and minimization measures and restoration actions associated 37 
with BDCP conservation components. Loss of tidal perennial aquatic natural community would be 38 
considered both a loss in acreage of a sensitive natural community and a loss of waters of the United 39 
States as defined by Section 404 of the CWA. The largest loss would occur at Clifton Court Forebay, 40 
and would be temporary. This tidal perennial habitat is of relatively low value to special-status 41 
terrestrial species in the study area. The creation of approximately 3,400 acres of high-value tidal 42 
perennial aquatic natural community as part of CM4 during the first 14 years of Alternative 4 43 
implementation would offset this near-term loss, avoiding any adverse effect. Typical project-level 44 
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mitigation ratios (1:1 for restoration) would indicate 2,338 acres of restoration would be needed to 1 
offset (i.e., mitigate) the 2,338 acres of effect (the total permanent and temporary near-term effects 2 
listed in Table 12-4-1) associated with near-term activities, including water conveyance facilities 3 
construction. 4 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 5 
Construction Best Management Practices and Monitoring, AMM6 Disposal and Reuse of Spoils, 6 
Reusable Tunnel Material, and Dredged Material, AMM7 Barge Operations Plan, and AMM10 7 
Restoration of Temporarily Affected Natural Communities. All of these AMMs include elements that 8 
avoid or minimize the risk of affecting habitats at work areas and storage sites. The AMMs are 9 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 10 
updated version of AMM6 is in Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS. 11 

Late Long-Term Timeframe 12 

Implementation of Alternative 4 as a whole would result in relatively minor (less than 3%) 13 
conversions of or losses to tidal perennial aquatic community in the study area. These losses or 14 
conversions (235 acres of permanent and 2,114 acres of temporary) would be largely associated 15 
with construction of the water conveyance facilities (CM1), construction of Yolo Bypass fish 16 
improvements (CM2), and inundation during tidal marsh restoration (CM4). Inundation conversions 17 
would occur through the course of the BDCP restoration program at various tidal restoration sites 18 
throughout the study area. By the end of the Plan timeframe, a total of more than 27,000 acres of 19 
high-value tidal perennial aquatic natural community would be restored (estimated from Table 5 in 20 
Appendix 3.B, BDCP Tidal Habitat Evolution Assessment, of the Draft BDCP). The restoration would 21 
occur over a wide region of the study area, including within the Suisun Marsh, 22 
Cosumnes/Mokelumne, Cache Creek, and South Delta ROAs (see Figure 12-1).  23 

NEPA Effects: The creation of approximately 3,400 acres of high-value tidal perennial aquatic 24 
natural community as part of CM4 during the first 10 years of Alternative 4 implementation would 25 
offset near-term losses associated with construction activities for CM1, CM2, CM4 and CM6, avoiding 26 
any adverse effect. Alternative 4, which includes restoration of an estimated 27,000 acres of this 27 
natural community over the course of the Plan, would not result in a net long-term reduction in the 28 
acreage of a sensitive natural community; the effect would be beneficial. 29 

CEQA Conclusion: 30 

Near-Term Timeframe 31 

Alternative 4 would result in the near-term loss or conversion of approximately 2,338 acres of tidal 32 
perennial aquatic natural community due to construction of the water conveyance facilities (CM1) 33 
and fish passage improvements (CM2), and inundation during tidal marsh restoration (CM4). The 34 
construction losses would occur primarily at Clifton Court Forebay, along the Sacramento River at 35 
intake sites, along various Delta waterways at barge offloading sites, and within the northern section 36 
of the Yolo Bypass, while inundation conversions would occur at various tidal restoration sites 37 
throughout the study area. The losses and conversions would be spread across the near-term 38 
timeframe. These losses and conversions would be offset by planned restoration of an estimated 39 
3,400 acres of high-value tidal perennial aquatic natural community scheduled for the first 10 years 40 
of Alternative 4 implementation (CM4). AMM1, AMM2, AMM6, AMM7, and AMM10 would also be 41 
implemented to minimize impacts. Because of these offsetting near-term restoration activities and 42 
AMMs, impacts would be less than significant. Typical project-level mitigation ratios (1:1 for 43 
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restoration) would indicate that 2,338 acres of restoration would be needed to offset (i.e., mitigate) 1 
the 2,338 acres of loss or conversion. The restoration would be initiated at the beginning of 2 
Alternative 4 implementation to minimize any time lag in the availability of this habitat to special-3 
status species, and would result in a net gain in acreage of this sensitive natural community. 4 

Late Long-Term Timeframe 5 

At the end of the Plan period, 2,349 acres of the natural community would be lost or converted and 6 
an estimated 27,000 acres of this community would be restored. There would be no net permanent 7 
reduction in the acreage of this sensitive natural community within the study area. Therefore, 8 
Alternative 4 would not have a substantial adverse effect on this natural community; the impact 9 
would be beneficial. 10 

Impact BIO-2: Increased Frequency, Magnitude and Duration of Periodic Inundation of Tidal 11 
Perennial Aquatic Natural Community 12 

Two Alternative 4 conservation measures would modify the water depths and inundation/flooding 13 
regimes of both natural and man-made waterways in the study area. CM2, which is designed to 14 
improve fish passage and shallow flooded habitat for Delta fishes in the Yolo Bypass, would increase 15 
periodic inundation of tidal perennial aquatic natural community on small acreages, while CM5 16 
would expose this community to additional flooding as channel margins are modified and levees are 17 
set back to improve fish habitat along some of the major rivers and waterways throughout the study 18 
area. 19 

 CM2 Yolo Bypass Fisheries Enhancement: Operation of the Yolo Bypass under Alternative 4 would 20 
result in an increase in the frequency, magnitude and duration of inundation and changes in 21 
water depth and velocity of 9–36 acres of tidal perennial aquatic natural community. The 22 
methods used to estimate these inundation acreages are described in Appendix 5.J, Effects on 23 
Natural Communities, Wildlife, and Plants, of the Draft BDCP. The area more frequently affected 24 
by inundation would vary with the flow volume that would pass through the newly constructed 25 
notch in the Fremont Weir. The 9-acre increase in inundation would be associated with a notch 26 
flow of 1,000 cfs, and the 36-acre increase would result from a notch flow of 4,000 cfs. Plan-27 
related increases in flow through Fremont Weir would be expected in 30% of the years. Most of 28 
the tidal perennial aquatic community occurs in the southern section of the bypass on Liberty 29 
Island, and, to a lesser extent, along the eastern edge of the bypass, including the Tule Canal/Toe 30 
Drain. The anticipated change in management of flows in the Yolo Bypass includes more 31 
frequent releases in flows into the bypass from the Fremont and Sacramento Weirs, and in some 32 
years, later releases into the bypass in spring months (April and May). The modification of 33 
periodic inundation events would be expected to be beneficial to the ecological function of tidal 34 
perennial aquatic habitat in the bypass as it relates to BDCP covered aquatic species. The Yolo 35 
Bypass waterway is the key element in the Yolo Bypass landscape linkage mapped in Figure 12-36 
2 and described in detail in Draft BDCP Chapter 3, Table 3.2-3. The change in periodic 37 
inundation in the bypass would not substantially modify its value for special-status or common 38 
terrestrial species. Water depths and water flow rates would increase over Existing Conditions 39 
and the No Action condition in approximately 30% of the years, but it would not fragment the 40 
habitat or make it less accessible to special-status or common terrestrial species. The 41 
modifications would not result in a loss of this community. The plant species associated with 42 
this community are adapted to inundation. The extended inundation would be designed to 43 
expand foraging and spawning habitat for Delta fishes. The effects of these changes in the 44 
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inundation regime on terrestrial species that rely on tidal perennial aquatic habitats are 1 
discussed in detail later in this chapter, under the individual species assessments. 2 

 CM5 Seasonally Inundated Floodplain Restoration: Floodplain restoration would result in a 3 
seasonal increase in the frequency and duration of flooding of 39 acres of tidal perennial aquatic 4 
habitat. Specific locations for this restoration activity have not been identified, but they would 5 
likely be focused in the south Delta area, along the major rivers and Delta channels. The more 6 
frequent exposure of these wetlands to stream flooding events would be beneficial to the 7 
ecological function of tidal perennial aquatic habitats, especially as they relate to BDCP target 8 
aquatic species. The plant species associated with these tidal perennial aquatic areas are 9 
adapted to inundation and would not be substantially modified. 10 

In summary, 48–75 acres of tidal perennial aquatic community in the study area would be subjected 11 
to more frequent increases in water depth and velocity as a result of implementing two Alternative 4 12 
conservation measures (CM2 and CM5). Tidal perennial aquatic community is already, by definition, 13 
permanently inundated aquatic habitat of value to terrestrial and aquatic species in the study area; 14 
therefore, periodic changes in water depth and velocity would not result in a net permanent 15 
reduction in the acreage of this community in the study area.  16 

NEPA Effects: Increasing periodic inundation of tidal perennial aquatic natural community would 17 
not have an adverse effect on the community. 18 

CEQA Conclusion: An estimated 48–75 acres of tidal perennial aquatic community in the study area 19 
would be subjected to more frequent increases in water depth and velocity from flood flows as a 20 
result of implementing CM2 and CM5 under Alternative 4. Tidal perennial aquatic community is 21 
already, by definition, permanently inundated aquatic habitat of value to terrestrial and aquatic 22 
species in the study area. The periodic inundation would not result in a net permanent reduction in 23 
the acreage of this community in the study area. Therefore, there would be no substantial adverse 24 
effect on the community. The impact would be less than significant. 25 

Impact BIO-3: Modification of Tidal Perennial Aquatic Natural Community from Ongoing 26 
Operation, Maintenance and Management Activities 27 

Once the physical facilities associated with Alternative 4 are constructed and the stream flow regime 28 
associated with changed water management is in effect, there would be new ongoing and periodic 29 
actions associated with operation, maintenance and management of the BDCP facilities and 30 
conservation lands that could affect tidal perennial aquatic natural community in the study area. The 31 
ongoing actions include diverting Sacramento River flows in the north Delta, and reduced diversion 32 
from south Delta channels. These actions are associated with CM1 (see Impact BIO-2 for effects 33 
associated with CM2). The periodic actions would involve access road and conveyance facility 34 
repair, vegetation management at the various water conveyance facilities and habitat restoration 35 
sites (CM13), levee repair and replacement of levee armoring, channel dredging, and habitat 36 
enhancement in accordance with natural community management plans. The potential effects of 37 
these actions are described below. 38 

 Modified river flows upstream of and within the study area and reduced diversions from south 39 
Delta channels. Changes in releases from reservoirs upstream of the study area, increased 40 
diversion of Sacramento River flows in the north Delta, and reduced diversion from south Delta 41 
channels (associated with Operational Scenario H) would not result in the permanent reduction 42 
in acreage of a sensitive natural community in the study area. Flow levels in the upstream rivers 43 
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would not change such that the acreage of tidal perennial aquatic community would be reduced 1 
on a permanent basis. Some increases and some decreases would be expected to occur during 2 
some seasons and in some water-year types, but there would be no permanent loss. Similarly, 3 
increased diversions of Sacramento River flows in the north Delta would not result in a 4 
permanent reduction in tidal perennial aquatic community downstream of these diversions. 5 
Tidal influence on water levels in the Sacramento River and Delta waterways would continue to 6 
be dominant. Reduced diversions from the south Delta channels would not create a reduction in 7 
this natural community. 8 

The periodic changes in flows in the Sacramento River, Feather River, and American River 9 
associated with Alternative 4 operations would affect salinity, water temperature, dissolved 10 
oxygen levels, turbidity, contaminant levels, and dilution capacity in these rivers and Delta 11 
waterways. These changes are discussed in detail in Chapter 8, Water Quality, of the Draft 12 
EIR/EIS. Potentially substantial increases in electrical conductivity (salinity) are predicted for 13 
the Delta and Suisun Marsh as a result of increased export of Sacramento River water. These 14 
salinity changes are not expected to result in a permanent reduction in the acreage or value of 15 
tidal perennial aquatic natural community for terrestrial species in the study area. 16 

 Access road, water conveyance facility and levee repair. Periodic repair of access roads, water 17 
conveyance facilities and levees associated with the BDCP actions have the potential to require 18 
removal of adjacent vegetation and could entail earth and rock work in tidal perennial aquatic 19 
habitats. This activity could lead to increased soil erosion, turbidity and runoff entering tidal 20 
perennial aquatic habitats. These activities would be subject to normal erosion, turbidity and 21 
runoff control management practices, including those developed as part of AMM2 Construction 22 
Best Management Practices and Monitoring and AMM4 Erosion and Sediment Control Plan. Any 23 
vegetation removal or earthwork adjacent to or within aquatic habitats would require use of 24 
sediment and turbidity barriers, soil stabilization and revegetation of disturbed surfaces. Proper 25 
implementation of these measures would avoid permanent adverse effects on this community. 26 

 Vegetation management. Vegetation management, in the form of physical removal and chemical 27 
treatment, would be a periodic activity associated with the long-term maintenance of water 28 
conveyance facilities and restoration sites. Vegetation management is also the principal activity 29 
associated with CM13 Invasive Aquatic Vegetation Control and is consistent with BDCP Objective 30 
TPANC2.1. Use of herbicides to control nuisance vegetation could pose a long-term hazard to 31 
tidal perennial aquatic natural community at or adjacent to treated areas. The hazard could be 32 
created by uncontrolled drift of herbicides, uncontrolled runoff of contaminated stormwater 33 
onto the natural community, or direct discharge of herbicides to tidal perennial aquatic areas 34 
being treated for invasive species removal. Environmental commitments and AMM5 Spill 35 
Prevention, Containment, and Countermeasure Plan have been made part of the BDCP to reduce 36 
hazards to humans and the environment from use of various chemicals during maintenance 37 
activities, including the use of herbicides. These commitments, including the commitment to 38 
prepare and implement spill prevention, containment, and countermeasure plans and 39 
stormwater pollution prevention plans, are described in Appendix 3B, Environmental 40 
Commitments, of the Draft EIR/EIS. Best management practices, including control of drift and 41 
runoff from treated areas, and use of herbicides approved for use in aquatic environments 42 
would also reduce the risk of affecting natural communities adjacent to water conveyance 43 
features and levees associated with restoration activities. 44 

Herbicides to remove aquatic invasive species as part of CM13 would be used to restore the 45 
normal ecological function of tidal aquatic habitats in planned restoration areas. The treatment 46 
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activities would be conducted in concert with the California Department of Boating and 1 
Waterways’ invasive species removal program. Eliminating large stands of water hyacinth and 2 
Brazilian waterweed would improve habitat conditions for some aquatic species by removing 3 
cover for nonnative predators, improving water flow and removing barriers to movement (see 4 
Chapter 11, Fish and Aquatic Resources, of the Draft EIR/EIS). These habitat changes should also 5 
benefit terrestrial species that use tidal perennial aquatic natural community for movement 6 
corridors and for foraging. Vegetation management effects on individual species are discussed in 7 
the species sections on following pages. 8 

 Channel dredging. Long-term operation of the Alternative 4 intakes on the Sacramento River 9 
would include periodic dredging of sediments that might accumulate in front of intake screens. 10 
The dredging would occur in tidal perennial aquatic natural community and would result in 11 
short-term increases in turbidity and disturbance of the substrate. These conditions would not 12 
eliminate the community, but would diminish its value for special-status and common species 13 
that rely on it for movement corridor or foraging area. The individual species effects are 14 
discussed later in this chapter. 15 

 Habitat enhancement. The BDCP includes a long-term management element for the natural 16 
communities within the Plan Area (CM11). For tidal perennial aquatic natural community, a 17 
management plan would be prepared that specifies actions to improve the value of the habitats 18 
for covered species. Actions would include control of invasive nonnative plant and animal 19 
species, restrictions on vector control and application of herbicides, and maintenance of 20 
infrastructure that would allow for movement through the community. The enhancement efforts 21 
would improve the long-term value of this community for both special-status and common 22 
species. 23 

The various operations and maintenance activities described above could alter acreage of tidal 24 
perennial aquatic natural community in the study area through changes in flow patterns and 25 
changes in water quality. Activities could also introduce sediment and herbicides that would reduce 26 
the value of this community to common and sensitive plant and wildlife species. Other periodic 27 
activities associated with the Plan, including management, protection and enhancement actions 28 
associated with CM3 Natural Communities Protection and Restoration and CM11 Natural 29 
Communities Enhancement and Management, would be undertaken to enhance the value of the 30 
community. While some of these activities could result in small reductions in acreage, these 31 
reductions would be greatly offset by restoration activities planned as part of CM4 Tidal Natural 32 
Communities Restoration. The management actions associated with levee repair, periodic dredging 33 
and control of invasive plant species would also result in a long-term benefit to the species 34 
associated with tidal perennial aquatic habitats by improving water movement.  35 

NEPA Effects: Ongoing operation, maintenance and management activities would not result in a net 36 
permanent reduction in this sensitive natural community within the study area. Therefore, there 37 
would be no adverse effect on the tidal perennial aquatic natural community. 38 

CEQA Conclusion: The operation and maintenance activities associated with Alternative 4 would 39 
have the potential to create minor losses in total acreage of tidal perennial aquatic natural 40 
community in the study area, and could create temporary increases in turbidity and sedimentation. 41 
The activities could also introduce herbicides periodically to control nonnative, invasive plants. 42 
Implementation of environmental commitments and AMM2, AMM4, and AMM5 would minimize 43 
these impacts, and other operations and maintenance activities, including management, protection 44 
and enhancement actions associated with CM3 Natural Communities Protection and Restoration and 45 
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CM11 Natural Communities Enhancement and Management, would create positive effects, including 1 
improved water movement in these habitats. Long-term restoration activities associated with CM4 2 
Tidal Natural Communities Restoration would greatly expand this natural community in the study 3 
area. Ongoing operation, maintenance and management activities would not result in a net 4 
permanent reduction in the acreage or value of this sensitive natural community within the study 5 
area. Therefore, there would be a less-than-significant impact on the tidal perennial aquatic natural 6 
community. 7 

Tidal Brackish Emergent Wetland 8 

Construction, operation, maintenance and management associated with the conservation 9 
components of Alternative 4 would have no adverse effect on the habitats associated with the tidal 10 
brackish emergent wetland natural community. Habitat restoration and construction associated 11 
with CM1, CM2, CM5 and CM6 would not remove tidal brackish emergent wetland; levee breaching 12 
and minor construction associated with CM4 may temporarily remove small amounts of this natural 13 
community (see Table 12-4-2). Full implementation of Alternative 4 would include the following 14 
conservation actions over the term of the BDCP to benefit the tidal brackish emergent wetland 15 
natural community.  16 

 Restore and protect 65,000 acres of tidal natural communities and transitional uplands to 17 
accommodate sea level rise (Objective L1.3 associated with CM4). 18 

 Within the restored and protected tidal natural communities and transitional uplands, include 19 
sufficient transitional uplands along the fringes of restored brackish and freshwater tidal 20 
emergent wetlands to accommodate up to 3 feet of sea level rise where possible and allow for 21 
the future upslope establishment of tidal emergent wetland communities (Objective L1.7, 22 
associated with CM4). 23 

 Within the restored and protected tidal natural communities and transitional uplands, restore 24 
or create at least 6,000 acres of tidal brackish emergent wetland in Conservation Zone 11 25 
(Objective TBEWNC1.1 associated with CM4). 26 

 Restore connectivity to isolated patches of tidal brackish emergent marsh where isolation has 27 
reduced effective use of these marshes by the species that depend on them (Objective 28 
TBEWNC1.3 associated with CM4). 29 

 Create topographic heterogeneity in restored tidal brackish emergent wetland to provide 30 
variation in inundation characteristics and vegetative composition (Objective TBEWNC1.4 31 
associated with CM4). 32 

 Limit perennial pepperweed to no more than 10% cover in tidal brackish emergent wetland 33 
natural community within the reserve system (Objective TBEWNC2.1 associated with CM11). 34 

There is a variety of other, less specific conservation goals and objectives in Chapter 3, Section 3.3, 35 
Biological Goals and Objectives, in the Draft BDCP that would improve the value of tidal brackish 36 
emergent wetland natural community for terrestrial species. As explained below, with the 37 
restoration and enhancement of these amounts of habitat, in addition to implementation of AMMs, 38 
impacts on this natural community would not be adverse for NEPA purposes and would be less than 39 
significant for CEQA purposes. 40 
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Table 12-4-2. Changes in Tidal Brackish Emergent Wetland Natural Community Associated with 1 
Alternative 4 (acres)a 2 

Conservation Measureb 

Permanent  Temporary  Periodicd 

NT LLTc  NT LLTc  CM2 CM5 

CM1 0 0  0 0  0 0 

CM2 0 0  0 0  0 0 

CM4 Unk. Unk.  Unk. Unk.  0 0 

CM5 0 0  0 0  0 0 

CM6 0 0  0 0  0 0 

TOTAL IMPACTS 0 0  0 0  0 0 

a  See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only.  

NT  = near-term 

LLT  = late long-term 

Unk. = unknown 

 3 

Impact BIO-4: Changes in Tidal Brackish Emergent Wetland Natural Community as a Result of 4 
Implementing BDCP Conservation Measures 5 

Construction of the Alternative 4 water conveyance facilities (CM1) would not affect tidal brackish 6 
emergent wetland natural community. 7 

Restoration of tidal marsh habitats associated with CM4 would require site preparation, earthwork, 8 
and other site activities that could remove tidal brackish emergent wetland. Levee modifications, 9 
grading or contouring, filling to compensate for land subsidence, and creation of new channels could 10 
also result in the removal of tidal brackish emergent wetland. All of this construction and land 11 
modification activity that could affect tidal brackish emergent wetland would take place in Suisun 12 
Marsh (CZ 11). The acreage of loss has not been calculated because the specific locations for site 13 
preparation and earthwork have not been identified, but the loss would likely be very small (less 14 
than 1 acre). These activities would occur in small increments during the course of the CM4 15 
restoration program. The restoration elements of CM4 would greatly exceed any of the short-term 16 
losses described above. At least 6,000 acres of tidal brackish emergent wetland would be restored in 17 
the Plan Area (BDCP Objective TBEWNC1.1, associated with CM4), with 2,000 acres of restoration 18 
occurring in the near-term timeframe. In addition, the habitat and ecosystem functions of BDCP 19 
restored tidal brackish emergent wetland would be maintained and enhanced (CM11). The BDCP 20 
beneficial effects evaluation of Alternative 4 (see Chapter 5, Section 5.4.3.2, Beneficial Effects, of the 21 
Draft BDCP) states that at least 6,000 acres of tidal brackish emergent wetland community would be 22 
restored in CZ 11, and that tidal natural communities restoration would decrease habitat 23 
fragmentation by providing additional connectivity between isolated patches of tidal brackish 24 
emergent wetland. 25 
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The restoration activities associated with CM4 in Suisun Marsh would result in other effects that 1 
could alter the habitat value of tidal brackish emergent wetland. Disturbances associated with levee 2 
breaching and grading or contouring would increase opportunities for the introduction or spread of 3 
invasive species. Implementation of CM11 would limit this risk through invasive species control and 4 
wetland management and enhancement activities to support native species. Tidal flooding of dry 5 
areas could also increase the bioavailability of methylmercury in Suisun Marsh. Site-specific 6 
conditions would dictate the significance of this hazard to tidal brackish marsh vegetation and 7 
associated wildlife. According to the Suisun Marsh Plan EIR/EIS (Bureau of Reclamation et al. 2010, 8 
pg. 5.2-18), marsh creation may generate less methylmercury than is currently being generated by 9 
managed wetlands. A detailed review of the methylmercury issues associated with implementation 10 
of the BDCP is contained in Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS. Because of 11 
the difficulty in assessing this risk at a programmatic level, it will need to be considered at a project 12 
level. Site-specific restoration plans that address the creation and mobilization of mercury, and 13 
monitoring and adaptive management as described in CM12 Methylmercury Management, would be 14 
available to address the uncertainty of methylmercury levels in restored tidal marsh. Water 15 
temperature fluctuations in newly created marsh and the potential for increased nitrogen 16 
deposition associated with construction vehicles are also issues of concern that are difficult to 17 
quantify at the current stage of restoration design. None of these effects is expected to limit the 18 
extent or value of tidal brackish emergent wetland in the study area. 19 

NEPA Effects: The increase of tidal brackish emergent wetland associated with CM4 would be a 20 
beneficial effect on the natural community. 21 

CEQA Conclusion: Tidal brackish emergent wetland natural community could experience small 22 
losses in acreage in Suisun Marsh (CZ 11) as a result of the large-scale tidal marsh restoration 23 
planned as part of CM4. These losses (expected to not exceed 1 acre) would be associated with levee 24 
modification, site preparation, and other earthwork needed to expose diked lands to tidal influence. 25 
Because at least 6,000 acres of tidal brackish emergent wetland would be restored in the Plan Area 26 
as part of CM4, including 2,000 acres restored in the near-term timeframe, there would be a large 27 
increase in tidal brackish emergent wetland both in the near-term and over the life of the Plan. 28 
Indirect effects associated with the expansion of tidal brackish emergent wetland natural 29 
community, including the potential spread of invasive species, the generation of methylmercury, 30 
increases in marsh water temperatures, and increased nitrogen deposition are not expected to have 31 
a significant impact on this natural community in the study area. Therefore, this impact would be 32 
beneficial. 33 

Impact BIO-5: Modification of Tidal Brackish Emergent Wetland Natural Community from 34 
Ongoing Operation, Maintenance and Management Activities 35 

Once the physical facilities associated with CM1 and CM4 of Alternative 4 are constructed and the 36 
water management practices associated with changed reservoir operations, diversions from the 37 
north Delta, and marsh restoration are in effect, there would be new ongoing and periodic actions 38 
that could affect tidal brackish emergent wetland natural community in the study area. The ongoing 39 
actions include water releases and diversions, access road and levee repair, and replacement of 40 
levee armoring, channel dredging, and habitat enhancement in accordance with natural community 41 
management plans. The potential effects of these actions are described below. 42 

 Modified river flows upstream of and within the study area and reduced diversions from south 43 
Delta channels. Changes in releases from reservoirs upstream of the study area, increased 44 
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diversion of Sacramento River flows in the north Delta, and reduced diversion from south Delta 1 
channels (associated with Operational Scenario H) would not result in the permanent reduction 2 
in acreage of tidal brackish emergent wetland natural community in the study area. Flow levels 3 
in the upstream rivers would not directly affect this natural community because it does not exist 4 
upstream of the Delta. Increased diversions of Sacramento River flows in the north Delta would 5 
not result in a permanent reduction in tidal brackish emergent wetland downstream of these 6 
diversions. Salinity levels in Suisun Marsh channels would be expected to increase with reduced 7 
Sacramento River outflows (see Chapter 8, Section 8.4.3.9, Alternative 4, of the Draft EIR/EIS), 8 
but this change would not be sufficient to change the acreage of brackish marsh. This natural 9 
community persists in an environment that experiences natural fluctuations in salinity due to 10 
tidal ebb and flow. Reduced diversions from the south Delta channels would not create a 11 
reduction in this natural community. 12 

The increased diversion of Sacramento River flows in the north Delta would result in reductions 13 
in sediment load (annual mass) flowing into the central and west Delta, and Suisun Marsh. The 14 
reduction is estimated to be approximately 9% of the river’s current sediment load for 15 
Alternative 4, which would have a north Delta diversion capacity of 9,000 cfs under Operational 16 
Scenario H (see Appendix 5.C, Attachment 5C.D, Section 5C.D.3.3, Summary of Changes to 17 
Sediment Supply in the Plan Area due to BDCP Shift in Export Location and Volume, of the Draft 18 
BDCP for a detailed analysis of this issue). This would contribute to a decline in sediment 19 
reaching the Delta and Suisun Marsh that has been occurring over the past 50-plus years due to 20 
a gradual depletion of sediment from the upstream rivers. The depletion has been caused by a 21 
variety of factors, including depletion of hydraulic mining sediment in upstream areas, armoring 22 
of river channels and a cutoff of sediment due to dam construction on the Sacramento River and 23 
its major tributaries (Wright and Schoellhamer 2004; Barnard et al. 2013).  24 

Reduced sediment load flowing into the Delta and Suisun Marsh could have an adverse effect on 25 
tidal marsh, including tidal brackish emergent wetland. Sediment trapped by the marsh 26 
vegetation allows the emergent plants to maintain an appropriate water depth as water levels 27 
gradually rise from the effects of global warming (see Chapter 29, Climate Change, of the Draft 28 
EIR/EIS). The BDCP proponents have incorporated an environmental commitment (see 29 
Appendix 3B, Section 3B.1.19, Disposal and Reuse of Spoil, Reusable Tunnel Material and Dredged 30 
Material, of the Draft EIR/EIS) into the project that would lessen this potential effect. The 31 
Sacramento River water diverted at north Delta intakes would pass through sedimentation 32 
basins before being discharged to water conveyance structures. The commitment states that 33 
sediment collected in these basins would be periodically removed and reused, to the greatest 34 
extent feasible, in the Plan Area for a number of purposes, including marsh restoration, levee 35 
maintenance, subsidence reversal, flood response, and borrow area fill. The portion of the 36 
sediment re-introduced to the Delta and estuary for marsh restoration would remain available 37 
for marsh accretion. With this commitment to reuse in the Plan Area, the removal of sediment at 38 
the north Delta intakes would not result in a net reduction in the acreage and value of this 39 
special-status marsh community. The effect would not be adverse (NEPA) and would be less 40 
than significant (CEQA). 41 

 Access road and levee repair. Periodic repair of access roads and levees associated with the BDCP 42 
actions have the potential to require removal of adjacent vegetation and could entail earth and 43 
rock work in tidal brackish emergent wetland habitats. This activity could lead to increased soil 44 
erosion, turbidity and runoff entering these habitats. The activities would be subject to normal 45 
erosion, turbidity and runoff control management practices, including those developed as part 46 
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of AMM2 Construction Best Management Practices and Monitoring and AMM4 Erosion and 1 
Sediment Control Plan. Any vegetation removal or earthwork adjacent to or within aquatic 2 
habitats would require use of sediment and turbidity barriers, soil stabilization and revegetation 3 
of disturbed surfaces. Proper implementation of these measures would avoid permanent 4 
adverse effects on this community. 5 

 Vegetation management. Vegetation management, in the form of physical removal and chemical 6 
treatment (CM11), would be a periodic activity associated with the long-term maintenance of 7 
restoration sites. Use of herbicides to control nuisance vegetation could pose a long-term hazard 8 
to tidal brackish emergent wetland natural community at or adjacent to treated areas. The 9 
hazard could be created by uncontrolled drift of herbicides, uncontrolled runoff of contaminated 10 
stormwater onto the natural community, or direct discharge of herbicides to wetland areas 11 
being treated for invasive species removal. Environmental commitments and AMM5 Spill 12 
Prevention, Containment, and Countermeasure Plan have been made part of the BDCP to reduce 13 
hazards to humans and the environment from use of various chemicals during maintenance 14 
activities, including the use of herbicides. These commitments, including the commitment to 15 
prepare and implement spill prevention, containment, and countermeasure plans and 16 
stormwater pollution prevention plans, are described in Appendix 3B, Environmental 17 
Commitments, of the Draft EIR/EIS. Best management practices, including control of drift and 18 
runoff from treated areas, and use of herbicides approved for use in aquatic environments 19 
would also reduce the risk of affecting natural communities adjacent to levees associated with 20 
tidal wetland restoration activities. 21 

 Channel dredging. Long-term maintenance of tidal channels that support wetland expansion in 22 
Suisun Marsh would include periodic dredging of sediments. The dredging would occur adjacent 23 
to tidal brackish emergent wetland natural community and would result in short-term increases 24 
in turbidity and disturbance of the substrate. These conditions would not eliminate the 25 
community, but would diminish its value in the short term for special-status and common 26 
species that rely on it for cover, movement corridor or foraging area. The individual species 27 
effects are discussed later in this chapter. 28 

 Habitat enhancement. The BDCP includes a long-term management element for the natural 29 
communities within the Plan Area (CM11). For tidal brackish emergent wetland natural 30 
community, a management plan would be prepared that specifies actions to improve the value 31 
of the habitats for covered species. Actions would include control of invasive nonnative plant 32 
and animal species, fire management, restrictions on vector control and application of 33 
herbicides, and maintenance of infrastructure that would allow for movement through the 34 
community. The enhancement efforts would improve the long-term value of this community for 35 
both special-status and common species. 36 

The various operations and maintenance activities described above could alter acreage and value of 37 
tidal brackish emergent wetland natural community in the study area through water operations, 38 
levee and road maintenance, channel dredging and vegetation management in or adjacent to this 39 
community. Activities could also introduce sediment and herbicides that would reduce the value of 40 
this community to common and sensitive plant and wildlife species. Other periodic activities 41 
associated with the Plan, including management, protection and enhancement actions associated 42 
with CM3 Natural Communities Protection and Restoration and CM11 Natural Communities 43 
Enhancement and Management, would be undertaken to enhance the value of the community. While 44 
some of these activities could result in small changes in acreage, these changes would be greatly 45 
offset by restoration activities planned as part of CM4 Tidal Natural Communities Restoration. The 46 
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management actions associated with levee repair, periodic dredging and control of invasive plant 1 
species would also result in a long-term benefit to the species associated with tidal brackish 2 
emergent wetland habitats by improving water movement.  3 

NEPA Effects: Ongoing operation, maintenance and management activities associated with 4 
Alternative 4 would not result in a net permanent reduction in the tidal brackish emergent wetland 5 
natural community within the study area. There would be no adverse effect on the tidal brackish 6 
emergent wetland natural community. 7 

CEQA Conclusion: The operation and maintenance activities associated with Alternative 4 would 8 
have the potential to create minor changes (not exceeding 1 acre) in total acreage of tidal brackish 9 
emergent wetland natural community in the study area, and could create temporary increases in 10 
turbidity and sedimentation. The activities could also introduce herbicides periodically to control 11 
nonnative, invasive plants. Implementation of environmental commitments and AMM2, AMM4, and 12 
AMM5 would minimize these impacts, and other operations and maintenance activities, including 13 
management, protection and enhancement actions associated with CM3 Natural Communities 14 
Protection and Restoration and CM11 Natural Communities Enhancement and Management, would 15 
create positive effects, including improved water movement in these habitats. Long-term restoration 16 
activities associated with CM4 Tidal Natural Communities Restoration would greatly expand this 17 
natural community in the study area. Ongoing operation, maintenance and management activities 18 
would not result in a net permanent reduction in this sensitive natural community within the study 19 
area. Therefore, there would be a less-than-significant impact. 20 

Tidal Freshwater Emergent Wetland 21 

Construction, operation, maintenance and management associated with the conservation 22 
components of Alternative 4 would have no long-term adverse effects on the habitats associated 23 
with the tidal freshwater emergent wetland natural community. Initial development and 24 
construction of CM1, CM2, CM4, CM5, and CM6 would result in both permanent and temporary 25 
removal of small acreages of this community. (see Table 12-4-3). Full implementation of Alternative 26 
4 would also include the following conservation actions over the term of the BDCP to benefit the 27 
tidal freshwater emergent wetland natural community. 28 

 Restore and protect 65,000 acres of tidal natural communities and transitional uplands to 29 
accommodate sea level rise (Objective L1.3 associated with CM4). 30 

 Within the 65,000 acres of tidal natural communities and transitional uplands, include sufficient 31 
transitional uplands along the fringes of restored brackish and freshwater tidal emergent 32 
wetlands to accommodate up to 3 feet of sea level rise where possible and allow for the future 33 
upslope establishment of tidal emergent wetland communities (Objective L1.7, associated with 34 
CM4). 35 

 Within the 65,000 acres of tidal natural communities, restore or create at least 24,000 acres of 36 
tidal freshwater emergent wetland in Conservation Zones 1, 2, 4, 5, 6 and/or 7 (Objective 37 
TFEWNC1.1, associated with CM4). 38 

 Restore tidal freshwater emergent wetlands in areas that increase connectivity among 39 
conservation lands (Objective TFEWNC1.2, associated with CM4). 40 

 Restore and sustain a diversity of marsh vegetation that reflects historical species compositions 41 
and high structural complexity (Objective TFEWNC2.1, associated with CM4). 42 
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 Create topographic heterogeneity in restored tidal freshwater emergent wetland to provide 1 
variation in inundation characteristics and vegetative composition (Objective TFEWNC2.2, 2 
associated with CM4). 3 

There is a variety of other, less specific conservation goals and objectives in Chapter 3, Section 3.3, 4 
Biological Goals and Objectives, of the Draft BDCP that would improve the value of tidal freshwater 5 
emergent wetland natural community for terrestrial species. As explained below, with the 6 
restoration and enhancement of these amounts of habitat, in addition to implementation of AMMs, 7 
impacts on this natural community would not be adverse for NEPA purposes and would be less than 8 
significant for CEQA purposes. 9 

Table 12-4-3. Changes in Tidal Freshwater Emergent Wetland Natural Community Associated with 10 
Alternative 4 (acres)a 11 

Conservation Measureb 

Permanent  Temporary  Periodicd 

NT LLTc  NT LLTc  CM2 CM5 

CM1 3 3  15 15  0 0 

CM2 6 6  0 0  24–58 0 

CM4 1 1  0 0  0 0 

CM5 0 1  0 1  0 3 

CM6 Unk. Unk.  Unk. Unk.  0 0 

TOTAL IMPACTS 10 11  15 16  24–58 3 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT  = near-term 

LLT  = late long-term 

NA  = not applicable 

Unk. = unknown 

 12 

Impact BIO-6: Changes in Tidal Freshwater Emergent Wetland Natural Community as a Result 13 
of Implementing BDCP Conservation Measures 14 

Construction and land grading activities that would accompany the implementation of CM1, CM2, 15 
CM4, CM5, and CM6 for Alternative 4 would permanently eliminate an estimated 11 acres and 16 
temporarily remove 16 acres of tidal freshwater emergent wetland natural community in the study 17 
area. These modifications represent less than 1% of the 8,856 acres of the community that is 18 
mapped in the study area. The majority of the permanent and temporary losses would happen 19 
during the first 14 years of Alternative 4 implementation, as water conveyance facilities are 20 
constructed and habitat restoration is initiated. Natural communities restoration would add at least 21 
24,000 acres of tidal freshwater emergent wetland natural community during the course of Plan 22 
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restoration activities, which would greatly expand the area of that habitat and offset the losses. The 1 
BDCP beneficial effects evaluation of Alternative 4 (see Chapter 5, Section 5.4.4.2, Beneficial Effects, 2 
of the Draft BDCP) states that the implementation of CM4 Tidal Natural Communities Restoration 3 
would restore at least 24,000 acres of tidal freshwater emergent wetland community in Cache 4 
Slough (Conservation Zones 1, 2, and 3), the Cosumnes/Mokelumne (Conservation Zone 4), West 5 
Delta (Conservation Zone 5 and 6), and South Delta (Conservation Zone 7) ROAs. The BDCP 6 
evaluation also states that the objectives in the Plan would promote vegetation diversity and 7 
structural complexity (as incorporated into the restoration design) in restored tidal freshwater 8 
marsh. 9 

The individual effects of each relevant conservation measure are addressed below. A summary 10 
statement of the combined impacts and NEPA and CEQA conclusions follows the individual 11 
conservation measure discussions. 12 

 CM1 Water Facilities and Operation: Construction of the Alternative 4 water conveyance facilities 13 
would permanently remove 3 acres and temporarily remove 15 acres of tidal freshwater 14 
emergent wetland community. Most of the loss would occur along rivers and canals in the 15 
central Delta from barge unloading facility construction (Old River on the northwest corner of 16 
Victoria Island and Connection Slough at the north end of Mandeville Island), and from 17 
transmission line construction (San Joaquin River and Potato Slough at the south and north ends 18 
of Venice Island, Connection Slough at the north end of Bacon Island, and Railroad Slough at the 19 
north end of Woodward Island; see Terrestrial Biology in Appendix A, Draft EIR/EIS In-Text 20 
Chapter Revisions, of this RDEIR/SDEIS). These losses would take place during the near-term 21 
construction period. 22 

There is the potential for increased nitrogen deposition associated with construction vehicles 23 
during the construction phase of CM1. Appendix 5.J, Attachment 5J.A, Construction-Related 24 
Nitrogen Deposition on BDCP Natural Communities, of the Draft BDCP addresses this issue in 25 
detail. It has been concluded that this potential deposition would pose a low risk of changing 26 
tidal freshwater emergent wetland natural community because the construction would occur 27 
primarily downwind of the natural community and the construction would contribute a 28 
negligible amount of nitrogen to regional projected emissions. No adverse effect is expected. 29 

 CM2 Yolo Bypass Fisheries Enhancement: Implementation of CM2 involves a number of 30 
construction or channel modification activities within the Yolo and Sacramento Bypasses, 31 
including improvements in flow through the west side channel of the bypass, Putah Creek 32 
realignment activities, Lisbon Weir modification and Sacramento Weir improvements. All of 33 
these activities could involve excavation and grading in tidal freshwater emergent wetland areas 34 
to improve passage of fish through the bypasses. Based on hypothetical construction footprints, 35 
a total of 6 acres could be permanently lost to these activities. The loss is expected to occur in 36 
the near-term time period of Alternative 4 implementation. 37 

 CM4 Tidal Natural Communities Restoration: Based on hypothetical footprints of this restoration 38 
activity, initial land grading and levee modification could permanently remove 1 acre of tidal 39 
freshwater emergent wetland natural community. This loss would occur in the near-term 40 
timeframe and would occur throughout the ROAs identified for tidal wetland restoration. At the 41 
same time, an estimated 24,000 acres of tidal freshwater emergent wetland community would 42 
be restored during tidal habitat restoration, consistent with Objective TFEWNC1.1, (associated 43 
with CM4). Approximately 8,850 acres of the restoration would happen during the first 10 years 44 
of Alternative 4 implementation, which would coincide with the timeframe of water conveyance 45 
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facilities construction. The remaining restoration would be spread over the following 30 years. 1 
Tidal wetland communities restoration is expected to be focused in the ROAs identified in Figure 2 
12-1. Restoration would be located and designed to improve habitat connectivity (Objective 3 
TFEWNC1.2), improve marsh species diversity (Objective TFEWNC2.1), and provide variation in 4 
inundation characteristics (Objective TFEWNC2.2). Some of the restoration would be 5 
implemented in the lower Yolo Bypass, but restoration would also be spread among the Suisun 6 
Marsh, South Delta, Cosumnes/Mokelumne and West Delta ROAs. 7 

The restoration activities associated with CM4 in the Plan Area ROAs would result in other 8 
effects that could alter the habitat value of tidal freshwater emergent wetland. Disturbances 9 
associated with levee breaching and grading or contouring would increase opportunities for the 10 
introduction or spread of invasive species. Implementation of CM11 would limit this risk 11 
through invasive species control and wetland management and enhancement activities to 12 
support native species. Flooding of dry areas for tidal freshwater marsh creation could also 13 
increase the bioavailability of methylmercury, especially in the Cache Slough, 14 
Cosumnes/Mokelumne and Suisun Marsh ROAs. Site-specific conditions would dictate the 15 
significance of this hazard to marsh vegetation and associated wildlife. A detailed review of the 16 
methylmercury issues associated with implementation of the BDCP is contained in Appendix D, 17 
Substantive BDCP Revisions, of this RDEIR/SDEIS. Because of the difficulty in assessing this risk 18 
at a programmatic level, it will need to be considered at a project level. Site-specific restoration 19 
plans that address the creation and mobilization of mercury, and monitoring and adaptive 20 
management as described in CM12 Methylmercury Management, would be available to address 21 
the uncertainty of methylmercury levels in restored tidal marsh. Water temperature fluctuations 22 
in newly created marsh is also an issue of concern that is difficult to quantify at the current stage 23 
of restoration design. None of these effects is expected to limit the extent or value of tidal 24 
freshwater emergent wetland in the study area. 25 

 CM5 Seasonally Inundated Floodplain Restoration: Floodplain restoration levee construction 26 
would permanently remove 1 acre and temporarily remove 1 acre of tidal freshwater emergent 27 
wetland habitat. The construction-related losses would be considered a permanent removal of 28 
the habitats directly affected. The majority of seasonally inundated floodplain restoration is 29 
expected to occur along the lower San Joaquin River in the south and central Delta areas. 30 
Floodplain restoration along the San Joaquin River would improve connectivity for a variety of 31 
species that rely on freshwater marsh and riparian habitats. The regional and Plan Area 32 
landscape linkages along the San Joaquin River are included in Figure 12-2. This activity is 33 
scheduled to start following construction of water conveyance facilities. 34 

 CM6 Channel Margin Enhancement: Channel margin habitat enhancement could result in filling 35 
of small amounts of tidal freshwater emergent wetland habitat along 20 miles of river and 36 
sloughs. The extent of this loss cannot be quantified at this time, but the majority of the 37 
enhancement activity would occur on narrow strips of habitat, including levees and channel 38 
banks. The improvements would occur within the study area on sections of the Sacramento, San 39 
Joaquin and Mokelumne Rivers, and along Steamboat and Sutter Sloughs. 40 

The following paragraphs summarize the combined effects discussed above and describe other 41 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA impact conclusions are 42 
also included. 43 
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Near-Term Timeframe 1 

During the near-term timeframe, Alternative 4 would affect the tidal freshwater emergent wetland 2 
natural community through CM1 construction losses (3 acres permanent and 15 acres temporary), 3 
CM2 construction losses (6 acres permanent), and CM4 construction losses (1 acre permanent). 4 
These losses would occur in the central Delta from construction of barge unloading facilities and 5 
transmission lines on the fringes of Venice, Bacon and Woodward Islands, and in various locations 6 
within the Yolo Bypass and the tidal restoration ROAs. 7 

The construction losses of this special-status natural community would represent an adverse effect 8 
if they were not offset by avoidance and minimization measures and restoration actions associated 9 
with BDCP conservation components. Loss of tidal freshwater emergent wetland natural community 10 
would be considered both a loss in acreage of a sensitive natural community and a loss of wetland as 11 
defined by Section 404 of the CWA. However, the creation of 8,850 acres of tidal freshwater 12 
emergent wetland natural community as part of CM4 during the first 10 years of Alternative 4 13 
implementation would more than offset this near-term loss, avoiding any adverse effect. Typical 14 
project-level mitigation ratios (1:1 for restoration) would indicate that 25 acres of restoration would 15 
be needed to offset (i.e., mitigate) the 25 acres of loss (the total permanent and temporary near-term 16 
effects listed in Table 12-4-3). 17 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 18 
Construction Best Management Practices and Monitoring, AMM6 Disposal and Reuse of Spoils, 19 
Reusable Tunnel Material, and Dredged Material, AMM7 Barge Operations Plan, and AMM10 20 
Restoration of Temporarily Affected Natural Communities. All of these AMMs include elements that 21 
avoid or minimize the risk of affecting habitats at work areas. The AMMs are described in detail in 22 
Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an updated version of 23 
AMM6 is provided in Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS. 24 

Late Long-Term Timeframe 25 

Implementation of Alternative 4 as a whole would result in relatively minor (less than 1%) losses of 26 
tidal freshwater emergent wetland community in the study area. These losses (11 acres of 27 
permanent and 16 acres of temporary loss) would be largely associated with construction of the 28 
water conveyance facilities (CM1), construction of Yolo Bypass fish improvements (CM2), and levee 29 
modification and land grading associated with tidal marsh restoration (CM4) and floodplain 30 
restoration (CM5). The CM4 and CM5 losses would occur during the course of conservation actions 31 
at various tidal and floodplain restoration sites throughout the study area. By the end of the Plan 32 
timeframe, a total of 24,000 acres of this natural community would be restored. The restoration 33 
would occur over a wide region of the study area, including within the Suisun Marsh, 34 
Cosumnes/Mokelumne, Cache Creek, and South Delta ROAs (see Figure 12-1).  35 

NEPA Effects: The creation of 8,850 acres of tidal freshwater emergent wetland natural community 36 
as part of CM4 during near-term of Alternative 4 implementation would more than offset the 37 
construction and inundation-related effects of implementing CM1, CM2, CM4 and CM5, avoiding any 38 
adverse effect in the near-term. Because of the 24,000 acres of tidal freshwater emergent wetland 39 
restoration that would occur over the course of the Plan, Alternative 4 would not result in a net 40 
long-term reduction in the acreage of a sensitive natural community; the effect would be beneficial. 41 
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CEQA Conclusion: 1 

Near-Term Timeframe 2 

Alternative 4 would result in the loss of approximately 25 acres of tidal freshwater emergent 3 
wetland natural community (permanent and temporary) due to construction of the water 4 
conveyance facilities (CM1) and fish passage improvements (CM2), and tidal marsh restoration 5 
(CM4). The construction losses would occur in primarily in the central Delta on the fringes of Venice, 6 
Bacon and Victoria Islands, and in the Yolo Bypass and various tidal restoration ROAs. The losses 7 
would be spread across the near-term timeframe and would be offset by planned restoration of 8 
8,850 acres of tidal freshwater emergent wetland natural community scheduled for the first 10 9 
years of Alternative 4 implementation (CM4). AMM1, AMM2, AMM6, AMM7 and AMM10 would also 10 
be implemented to minimize impacts. Because of these offsetting near-term restoration activities 11 
and AMMs, impacts would be less than significant and no mitigation would be required. Typical 12 
project-level mitigation ratios (1:1 for restoration) would indicate that 25 acres of restoration would 13 
be needed to offset (i.e., mitigate) the 25 acres of loss. The restoration would be initiated at the 14 
beginning of Alternative 4 implementation to minimize any time lag in the availability of this habitat 15 
to special-status species. 16 

Late Long-Term Timeframe 17 

At the end of the Plan period, 27 acres of this community would be lost to conservation activities 18 
and 24,000 acres of this community would be restored. There would be no net permanent reduction 19 
in the acreage of this sensitive natural community within the study area. Therefore, Alternative 4 20 
would not have a substantial adverse effect on this natural community; the impact on the tidal 21 
freshwater emergent wetland natural community would be beneficial. 22 

Impact BIO-7: Increased Frequency, Magnitude and Duration of Periodic Inundation of Tidal 23 
Freshwater Emergent Wetland Natural Community 24 

Two Alternative 4 conservation measures would modify the inundation/flooding regimes of both 25 
natural and man-made waterways in the study area. CM2, which is designed to improve fish passage 26 
and shallow flooded habitat for Delta fishes in the Yolo Bypass, would increase periodic inundation 27 
of tidal freshwater emergent wetland natural community on small acreages, while CM5 would 28 
expose this community to additional flooding as channel margins are modified and levees are set 29 
back to improve fish habitat along some of the major rivers and waterways throughout the study 30 
area. 31 

 CM2 Yolo Bypass Fisheries Enhancement: Operation of the Yolo Bypass under Alternative 4 would 32 
result in an increase in the frequency, magnitude and duration of inundation of 24–58 acres of 33 
tidal freshwater emergent wetland natural community. The methods used to estimate these 34 
inundation acreages are described in Appendix 5.J, Effects on Natural Communities, Wildlife, and 35 
Plants, of the Draft BDCP. The area more frequently inundated would vary with the flow volume 36 
that would pass through the newly constructed notch in the Fremont Weir. The 24-acre increase 37 
in inundation would be associated with a notch flow of 1,000 cubic feet per second (cfs), and the 38 
58-acre increase would result from a notch flow of 4,000 cfs. Plan-related increases in flow 39 
through Fremont Weir would be expected in 30% of the years. Most of this community occurs in 40 
the southern section of the bypass on Liberty Island, on the fringes of tidal perennial aquatic 41 
habitats. Smaller areas are scattered among the cropland within the bypass, south of Interstate 42 
80. The anticipated change in management of flows in the Yolo Bypass includes more frequent 43 
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releases in flows into the bypass from the Fremont and Sacramento Weirs, and in some years, 1 
later releases into the bypass in spring months (April and May). The modification of periodic 2 
inundation events would not adversely affect the ecological function of tidal freshwater 3 
emergent wetland habitats and would not substantially modify its value for special-status or 4 
common terrestrial species. The plants in this natural community are adapted to periodic 5 
inundation events within the Yolo Bypass. The effects of this inundation on wildlife and plant 6 
species are described in detail in later sections of this chapter. 7 

 CM5 Seasonally Inundated Floodplain Restoration: Floodplain restoration would result in a 8 
seasonal increase in the frequency and duration of inundation of 3 acres of tidal freshwater 9 
emergent wetland habitats. Specific locations for this restoration activity have not been 10 
identified, but they would likely be focused in the south Delta area, along the major rivers and 11 
Delta channels. The reconnection of these wetlands to stream flooding events would be 12 
beneficial to their ecological function, especially as they relate to BDCP target terrestrial and 13 
aquatic species. Foraging activity and refuge sites would be expanded into areas currently 14 
unavailable or infrequently available to some aquatic species. 15 

In summary, 27-618 acres of tidal freshwater emergent wetland natural community in the study 16 
area would be subjected to more frequent inundation as a result of implementing two Alternative 4 17 
conservation measures (CM2 and CM5). Tidal freshwater emergent wetland natural community is a 18 
habitat of great value to both terrestrial and aquatic species in the study area, and increases in 19 
inundation for relatively short periods of time would not reduce the acreage or the value of this 20 
community. 21 

NEPA Effects: Periodic inundation would not result in a net permanent reduction in the acreage or 22 
value of tidal freshwater emergent wetland in the study area. Therefore, there would be no adverse 23 
effect. 24 

CEQA Conclusion: An estimated 27–61 acres of tidal freshwater emergent wetland natural 25 
community in the study area would be subjected to more frequent inundation as a result of 26 
implementing CM2 and CM5 under Alternative 4. This community is of great value to aquatic and 27 
terrestrial species in the study area. The periodic inundation would not result in a net permanent 28 
reduction in the acreage or value of this community in the study area. Therefore, there would be a 29 
less-than-significant impact on the tidal freshwater emergent wetland natural community. 30 

Impact BIO-8: Modification of Tidal Freshwater Emergent Wetland Natural Community from 31 
Ongoing Operation, Maintenance and Management Activities 32 

Once the physical facilities associated with Alternative 4 are constructed and the stream flow regime 33 
associated with changed water management is in effect, there would be new ongoing and periodic 34 
actions associated with operation, maintenance and management of the BDCP facilities and 35 
conservation lands that could affect tidal freshwater emergent wetland natural community in the 36 
study area. The ongoing actions would include modified operation of upstream reservoirs, the 37 
diversion of Sacramento River flows in the north Delta, and reduced diversions from south Delta 38 
channels. These actions are associated with CM1 (see Impact BIO-7 for effects associated with CM2). 39 
The periodic actions would involve access road and conveyance facility repair, vegetation 40 
management at the various water conveyance facilities and habitat restoration sites (CM11), levee 41 
repair and replacement of levee armoring, channel dredging, and habitat enhancement in 42 
accordance with natural community management plans. The potential effects of these actions are 43 
described below. 44 
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 Modified river flows upstream of and within the study area and reduced diversions from south 1 
Delta channels. Reduced diversions from the south Delta channels would not create a reduction 2 
in tidal freshwater emergent wetland in the study area. However, the periodic changes in flows 3 
in the Sacramento River, Feather River, and American River associated with modified reservoir 4 
operations, and the increased diversion of Sacramento River flows at north Delta intakes 5 
associated with Alternative 4 (Operational Scenario H) would affect salinity, water temperature, 6 
dissolved oxygen levels, turbidity, contaminant levels and dilution capacity in these rivers and 7 
Delta waterways. These changes are discussed in detail in Chapter 8, Water Quality, of the Draft 8 
EIR/EIS. Potentially substantial increases in electrical conductivity (salinity) are predicted for 9 
the west Delta and Suisun Marsh as a result of these changed water operations. These salinity 10 
changes may alter the plant composition of tidal freshwater emergent wetland along the lower 11 
Sacramento and San Joaquin Rivers and west Delta islands. The severity and extent of these 12 
salinity changes would be complicated by anticipated sea level rise and the effects of 13 
downstream tidal restoration over the life of the Plan. There is the potential that some tidal 14 
freshwater marsh may become brackish. These potential changes are not expected to result in a 15 
significant reduction in the acreage and value of tidal freshwater emergent wetland natural 16 
community in the study area. 17 

The increased diversion of Sacramento River flows in the north Delta would result in reductions 18 
in sediment load (annual mass) flowing into the central and west Delta, and Suisun Marsh. The 19 
reduction is estimated to be approximately 9% of the river’s current sediment load for 20 
Alternative 4, which would have a north Delta diversion capacity of 9,000 cfs under Operational 21 
Scenario H (see Appendix 5.C, Attachment 5C.D, Section 5C.D.3.3, Summary of Changes to 22 
Sediment Supply in the Plan Area due to BDCP Shift in Export Location and Volume, in the Draft 23 
BDCP, for a detailed analysis of this issue). This would contribute to a decline in sediment 24 
reaching the Delta and Suisun Marsh that has been occurring over the past 50-plus years due to 25 
a gradual depletion of sediment from the upstream rivers. The depletion has been caused by a 26 
variety of factors, including depletion of hydraulic mining sediment in upstream areas, armoring 27 
of river channels and a cutoff of sediment due to dam construction on the Sacramento River and 28 
its major tributaries (Wright and Schoellhamer 2004; Barnard et al. 2013).  29 

Reduced sediment load flowing into the Delta and Suisun Marsh could have an adverse effect on 30 
tidal marsh, including tidal freshwater emergent wetland. Sediment trapped by the marsh 31 
vegetation allows the emergent plants to maintain an appropriate water depth as water levels 32 
gradually rise from the effects of global warming (see Chapter 29, Climate Change, of the Draft 33 
EIR/EIS). The BDCP proponents have incorporated an environmental commitment (see 34 
Appendix 3B, Section 3B.1.19, Disposal and Reuse of Spoil, Reusable Tunnel Material and Dredged 35 
Material, of the Draft EIR/EIS) into the project that would lessen this potential effect. The 36 
Sacramento River water diverted at north Delta intakes would pass through sedimentation 37 
basins before being discharged to water conveyance structures. The commitment states that 38 
sediment collected in these basins would be periodically removed and reused, to the greatest 39 
extent feasible, in the Plan Area for a number of purposes, including marsh restoration, levee 40 
maintenance, subsidence reversal, flood response, and borrow area fill. The portion of the 41 
sediment re-introduced to the Delta and estuary for marsh restoration would remain available 42 
for marsh accretion. With this commitment to reuse in the Plan Area, the removal of sediment at 43 
the north Delta intakes would not result in a net reduction in the acreage and value of this 44 
special-status marsh community. The effect would not be adverse (NEPA) and would be less 45 
than significant (CEQA). 46 
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 Access road, water conveyance facility and levee repair. Periodic repair of access roads, water 1 
conveyance facilities and levees associated with the BDCP actions have the potential to require 2 
removal of adjacent vegetation and could entail earth and rock work in or adjacent to tidal 3 
freshwater emergent wetland habitats. This activity could lead to increased soil erosion, 4 
turbidity and runoff entering tidal aquatic habitats. These activities would be subject to normal 5 
erosion, turbidity and runoff control management practices, including those developed as part 6 
of AMM2 Construction Best Management Practices and Monitoring and AMM4 Erosion and 7 
Sediment Control Plan. Any vegetation removal or earthwork adjacent to or within emergent 8 
wetland habitats would require use of sediment and turbidity barriers, soil stabilization and 9 
revegetation of disturbed surfaces. Proper implementation of these measures would avoid 10 
permanent adverse effects on this community. 11 

 Vegetation management. Vegetation management, in the form of physical removal and chemical 12 
treatment, would be a periodic activity associated with the long-term maintenance of water 13 
conveyance facilities and restoration sites (CM11). Use of herbicides to control nuisance 14 
vegetation could pose a long-term hazard to tidal freshwater emergent wetland natural 15 
community at or adjacent to treated areas. The hazard could be created by uncontrolled drift of 16 
herbicides, uncontrolled runoff of contaminated stormwater onto the natural community, or 17 
direct discharge of herbicides to tidal aquatic areas being treated for invasive species removal. 18 
Environmental commitments and AMM5 Spill Prevention, Containment, and Countermeasure Plan 19 
have been made part of the BDCP to reduce hazards to humans and the environment from use of 20 
various chemicals during maintenance activities, including the use of herbicides. These 21 
commitments, including the commitment to prepare and implement spill prevention, 22 
containment, and countermeasure plans and stormwater pollution prevention plans, are 23 
described in Appendix 3B, Environmental Commitments, of the Draft EIR/EIS. Best management 24 
practices, including control of drift and runoff from treated areas, and use of herbicides 25 
approved for use in aquatic environments would also reduce the risk of affecting natural 26 
communities adjacent to water conveyance features and levees associated with restoration 27 
activities. 28 

 Channel dredging. Long-term operation of the Alternative 4 intakes on the Sacramento River 29 
would include periodic dredging of sediments that might accumulate in front of intake screens. 30 
The dredging would occur in waterways adjacent to tidal freshwater emergent wetlands and 31 
would result in short-term increases in turbidity and disturbance of the substrate. These 32 
conditions would not eliminate the community, but would diminish its value for special-status 33 
and common species that rely on it for cover or foraging area. The individual species effects are 34 
discussed later in this chapter. 35 

 Habitat enhancement. The BDCP includes a long-term management element for the natural 36 
communities within the Plan Area (CM11). For tidal freshwater emergent wetland community, a 37 
management plan would be prepared that specifies actions to improve the value of the habitats 38 
for covered species. Actions would include control of invasive nonnative plant and animal 39 
species, fire management, restrictions on vector control and application of herbicides, and 40 
maintenance of infrastructure that would allow for movement through the community. The 41 
enhancement efforts would improve the long-term value of this community for both special-42 
status and common species. 43 

The various operations and maintenance activities described above could alter acreage of tidal 44 
freshwater emergent wetland natural community in the study area through changes in flow patterns 45 
and resultant changes in water quality. Activities could also introduce sediment and herbicides that 46 
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would reduce the value of this community to common and sensitive plant and wildlife species. Other 1 
periodic activities associated with the Plan, including management, protection and enhancement 2 
actions associated with CM3 Natural Communities Protection and Restoration and CM11 Natural 3 
Communities Enhancement and Management, would be undertaken to enhance the value of the 4 
community. While some of these activities could result in small changes in acreage, these changes 5 
would be greatly offset by restoration activities planned as part of CM4 Tidal Natural Communities 6 
Restoration. The management actions associated with levee repair, periodic dredging and control of 7 
invasive plant species would also result in a long-term benefit to the species associated with tidal 8 
freshwater emergent wetland habitats by improving water movement.  9 

NEPA Effects: Ongoing operation, maintenance, and management activities would not result in a net 10 
permanent reduction in the tidal freshwater emergent wetland natural community within the study 11 
area. Therefore, there would be no adverse effect on this natural community. 12 

CEQA Conclusion: The operation and maintenance activities associated with Alternative 4, including 13 
changed water operations in the upstream rivers, would have the potential to create minor changes 14 
in total acreage of tidal freshwater emergent wetland natural community in the study area, and 15 
could create temporary increases in turbidity and sedimentation. The activities could also introduce 16 
herbicides periodically to control nonnative, invasive plants. Implementation of environmental 17 
commitments and AMM2, AMM4, and AMM5 would minimize these impacts, and other operations 18 
and maintenance activities, including management, protection and enhancement actions associated 19 
with CM3 Natural Communities Protection and Restoration and CM11 Natural Communities 20 
Enhancement and Management, would create positive effects, including improved water movement 21 
in these habitats. Long-term restoration activities associated with CM4 Tidal Natural Communities 22 
Restoration would greatly expand this natural community in the study area. Ongoing operation, 23 
maintenance and management activities would not result in a net permanent reduction in this 24 
sensitive natural community within the study area. Therefore, there would be a less-than-significant 25 
impact on the tidal freshwater emergent wetland natural community. 26 

Valley/Foothill Riparian 27 

Construction, operation, maintenance and management associated with the conservation 28 
components of Alternative 4 would have no long-term adverse effects on the habitats associated 29 
with the valley/foothill riparian natural community. Initial development and construction of CM1, 30 
CM2, CM4, CM5, and CM6 would result in both permanent and temporary removal of this 31 
community(see Table 12-4-4). Full implementation of Alternative 4 would also include the following 32 
conservation actions over the term of the BDCP to benefit the valley/foothill riparian natural 33 
community. 34 

 Restore or create 5,000 acres of valley/foothill riparian natural community, with at least 3,000 35 
acres occurring on restored seasonally inundated floodplain (Objective VFRNC1.1, associated 36 
with CM7). 37 

 Protect 750 acres of existing valley/foothill riparian natural community in Conservation Zone 7 38 
by year 10 (Objective VFRNC1.2, associated with CM3). 39 

 Maintain 1,000 acres of early- to mid-successional vegetation with a well-developed understory 40 
of dense shrubs on restored seasonally inundated floodplain (Objective VFRNC2.2, associated 41 
with CM5 and CM7). 42 
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 Maintain 500 acres of mature riparian forest in Conservation Zones 4 or 7 (Objective VFRNC2.3, 1 
associated with CM3 and CM7). 2 

 Maintain 500 acres of mature riparian forest (VFRNC2.3) intermixed with a portion of the early- 3 
to late-successional riparian vegetation (VFRNC2.2,) in large blocks with a minimum patch size 4 
of 50 acres and minimum width of 330 feet (Objective VFRNC2.4, associated with CM3 and 5 
CM7).  6 

 Maintain or increase abundance and distribution of valley/foothill riparian natural community 7 
vegetation alliances that are rare or uncommon as recognized by California Department of Fish 8 
and Game (2010), such as button willow thickets alliance and blue elderberry stands alliance 9 
(Objective VFRNC3.1). 10 

There is a variety of other, less specific conservation goals and objectives in Chapter 3, Section 3.3, 11 
Biological Goals and Objectives, of the Draft BDCP that would improve the value of valley/foothill 12 
riparian natural community for terrestrial species. As explained below, with the restoration and 13 
enhancement of these amounts of habitat, in addition to implementation of AMMs, impacts on this 14 
natural community would not be adverse for NEPA purposes and would be less than significant for 15 
CEQA purposes. 16 

Table 12-4-4. Changes in Valley/Foothill Riparian Natural Community Associated with Alternative 17 
4 (acres)a 18 

Conservation Measureb 

Permanent  Temporary  Periodicd 

NT LLTc  NT LLTc  CM2 CM5 

CM1 42 42  31 31  0 0 

CM2 89 89  88 88  51–92 0 

CM4 298 552  0 0  0 0 

CM5 0 43  0 35  0 266 

CM6 Unk. Unk.  Unk. Unk.  0 0 

TOTAL IMPACTS 429 726  119 154  51–92 266 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be 
affected over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT  = near-term 

LLT  = late long-term 

Unk. = unknown 

 19 
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Impact BIO-9: Changes in Valley/Foothill Riparian Natural Community as a Result of 1 
Implementing BDCP Conservation Measures 2 

Construction, land grading and habitat restoration activities that would accompany the 3 
implementation of CM1, CM2, CM4, CM5, and CM6 would permanently eliminate an estimated 726 4 
acres and temporarily remove 154 acres of valley/foothill riparian natural community in the study 5 
area. These modifications represent approximately 5% of the 17,966 acres of the community that is 6 
mapped in the study area. The majority of the permanent and temporary losses would happen 7 
during the near-term time period of Alternative 4 implementation, as water conveyance facilities are 8 
constructed and habitat restoration is initiated. Valley/foothill riparian protection (750 acres) and 9 
restoration (800 acres) would be initiated during the same period, which would begin to offset the 10 
losses. By the end of the Plan period, 5,000 acres of this natural community would be restored. The 11 
analysis in Chapter 5, Section 5.4.5.2, Beneficial Effects, of the Draft BDCP indicates that 12 
implementation of Alternative 4 would restore or create 5,000 acres of riparian forest and scrub in 13 
Conservation Zones 1, 2, 4, 5, 6, and 7, with at least 3,000 acres occurring on restored seasonally 14 
inundated floodplain. Alternative 4 would also protect 750 acres of existing valley/foothill riparian 15 
natural community in Conservation Zone 7.  16 

The individual effects of each relevant conservation measure are addressed below. A summary 17 
statement of the combined impacts and NEPA and CEQA conclusions follows the individual 18 
conservation measure discussions. 19 

 CM1 Water Facilities and Operation: Construction of the Alternative 4 water conveyance facilities 20 
would permanently remove 42 acres and temporarily remove 31 acres of valley/foothill 21 
riparian natural community. The permanent losses would occur where Intakes 2, 3, and 5 22 
encroach on the Sacramento River’s east bank between Freeport and Courtland. The riparian 23 
areas here are very small patches, some dominated by valley oak and others by nonnative trees 24 
(acacia) and scrub vegetation (see Terrestrial Biology Mapbook in Appendix A, Draft EIR/EIS In-25 
Text Chapter Revisions, of this RDEIR/SDEIS). Cottonwood, willow and mixed brambles would be 26 
permanently lost at the ponds created by excavation for the peripheral canal both north and 27 
south of Twin Cities Road just west of Interstate 5, as these sites would be used to deposit 28 
reusable tunnel material. Some cottonwood and valley oak riparian would be lost due to 29 
construction of a permanent access road from the new forebay west to a reusable tunnel 30 
material disposal area. Blackberry brambles would also be lost to deposit of reusable tunnel 31 
material at the east end of Bouldin Island. Smaller areas dominated by blackberry would be 32 
eliminated at the forebay site adjacent to Clifton Court Forebay and patches of willow and 33 
blackberry would be lost along the transmission line corridors where they cross waterways in 34 
the central and south Delta. Permanent losses would occur where the realigned Highway 160 35 
would cross Snodgrass Slough and along Lambert Road where permanent utility lines would be 36 
installed. Temporary losses would also occur adjacent to temporary intake work areas. The 37 
riparian habitat in these areas is also composed of very small patches or stringers bordering 38 
waterways, which are composed of valley oak, cottonwood, willow and scrub vegetation. These 39 
losses would take place during the near-term construction period. 40 

 CM2 Yolo Bypass Fisheries Enhancement: Implementation of CM2 involves a number of 41 
construction activities within the Yolo and Sacramento Bypasses, including Fremont Weir and 42 
stilling basin improvements, Putah Creek realignment activities, Lisbon Weir modification and 43 
Sacramento Weir improvements. All of these activities could involve excavation and grading in 44 
valley/foothill riparian areas to improve passage of fish through the bypasses. Based on 45 
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hypothetical construction footprints, a total of 89 acres could be permanently lost and another 1 
88 acres could be temporarily removed. Most of the riparian losses would occur at the north end 2 
of Yolo Bypass where major fish passage improvements are planned. This vegetation is a mix of 3 
valley oak, cottonwood, sycamore and willow trees. The riparian areas here are primarily small, 4 
disconnected patches with moderate to low value as wildlife movement corridors. Most of these 5 
patches lack structural complexity. Excavation to improve water movement in the Toe Drain and 6 
in the Sacramento Weir would remove similar linear strips of vegetation. These losses would 7 
occur primarily in the near-term timeframe. 8 

 CM4 Tidal Natural Communities Restoration: Based on the use of hypothetical restoration 9 
footprints, implementation of CM4 would permanently inundate or remove 552 acres of 10 
valley/foothill riparian community. The losses would be spread among most of the ROAs 11 
established for tidal restoration (see Figure 12-1). No losses would occur from Suisun Marsh 12 
restoration. These ROAs support a mix of riparian vegetation types, including valley oak stands, 13 
extensive willow and cottonwood stringers along waterways, and areas of scrub vegetation 14 
dominated by blackberry. These areas are considered of low to moderate habitat value (see 15 
Chapter 5, Section 5.4.5.1.1, Permanent Loss and Fragmentation, of the Draft BDCP). The actual 16 
loss of riparian habitat to marsh restoration would be expected to be smaller than predicted by 17 
use of the theoretical footprint. As marsh restoration projects were identified and planned, sites 18 
could be selected that avoid riparian areas as much as possible. 19 

 CM5 Seasonally Inundated Floodplain Restoration: Floodplain restoration levee construction 20 
would permanently remove 43 acres and temporarily remove 35 acres of valley/foothill 21 
riparian natural community. The construction-related losses would be considered a permanent 22 
removal of the habitats directly affected. These losses would be expected to occur along the San 23 
Joaquin River and other major waterways in CZ 7 (see Figure 12-1). This activity is scheduled to 24 
start following construction of water conveyance facilities. 25 

 CM6 Channel Margin Enhancement: Channel margin habitat enhancement could result in 26 
removal of small amounts of valley/foothill riparian habitat along 20 miles of river and sloughs. 27 
The extent of this loss cannot be quantified at this time, but the majority of the enhancement 28 
activity would occur along waterway margins where riparian habitat stringers exist, including 29 
levees and channel banks. The improvements would occur within the study area on sections of 30 
the Sacramento, San Joaquin and Mokelumne Rivers, and along Steamboat and Sutter Sloughs. 31 

 CM7 Riparian Natural Community Restoration: The valley/foothill riparian natural community 32 
would be restored primarily in association with the tidal (CM4) and floodplain (CM5) 33 
restoration and channel margin enhancements. Following community-specific goals and 34 
objectives in the Plan, a total of 5,000 acres of this community would be restored (Objective 35 
VFRNC1.1) and 750 acres would be protected (Objective VFRNC1.2) over the life of the Plan. 36 
Approximately 800 acres would be restored and the entire 750 acres would be protected in the 37 
first 10 years of Plan implementation. Riparian restoration and protection would be focused in 38 
CZ 4 and CZ 7 (Objective VFRNC2.3), with a goal of adding a 500-acre portion of the restoration 39 
in one or the other of these zones. A variety of successional stages would also be sought to 40 
benefit the variety of sensitive plant and animal species that rely on this natural community in 41 
the study area (Objective VFRNC2.4). 42 

The following paragraphs summarize the combined effects discussed above and describe other 43 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA impact conclusions are 44 
also included. 45 
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Near-Term Timeframe 1 

During the near-term timeframe, Alternative 4 would affect the valley/foothill riparian natural 2 
community through CM1 construction losses (42 acres permanent and 31 acres temporary) and the 3 
CM2 construction losses (89 acres permanent and 88 acres temporary). These losses would occur 4 
along the eastern bank of the Sacramento River at intake sites; along transmission lines in the 5 
central and south Delta and along Lambert Road; at reusable tunnel material storage sites near Twin 6 
Cities Road, Clifton Court Forebay, and on Bouldin Island; and in the northern Yolo Bypass. 7 
Approximately 298 acres of the inundation and construction-related loss from CM4 would occur in 8 
the near-term. These losses would occur throughout the ROAs mapped in Figure 12-1. 9 

The construction losses of this special-status natural community would represent an adverse effect 10 
if they were not offset by avoidance and minimization measures and protection/restoration actions 11 
associated with BDCP conservation components. Loss of valley/foothill riparian natural community 12 
would be considered a loss in acreage of a sensitive natural community, and could be considered a 13 
loss of wetlands as defined in Section 404 of the CWA. As indicated above, most of the losses would 14 
be in small patches or narrow strips along waterways, with limited structural complexity. However, 15 
the restoration of 800 acres and protection (including significant enhancement) of 750 acres of 16 
valley/foothill riparian natural community as part of CM7 and CM3 during the first 10 years of 17 
Alternative 4 implementation would minimize this near-term loss, avoiding any adverse effect. At 18 
least 400 acres of the protection is planned for the first 5 years of Alternative 4 implementation. The 19 
restoration areas would be large areas providing connectivity with existing riparian habitats and 20 
would include a variety of trees and shrubs to produce structural complexity. Typical project-level 21 
mitigation ratios (1:1 for restoration and 1:1 for protection) would indicate that 548 acres of 22 
protection and 548 acres of restoration would be needed to offset (i.e., mitigate) the 548 acres of 23 
loss (the combination of permanent and temporary losses in the near-term listed in Table 12-4-4). 24 
The combination of the two approaches (protection and restoration) are designed to avoid a 25 
temporal lag in the value of riparian habitat available to sensitive species. 26 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 27 
Construction Best Management Practices and Monitoring, AMM6 Disposal and Reuse of Spoils, 28 
Reusable Tunnel Material, and Dredged Material, AMM10 Restoration of Temporarily Affected Natural 29 
Communities, and AMM18 Swainson’s Hawk and White-Tailed Kite. All of these AMMs include 30 
elements that avoid or minimize the risk of affecting habitats at work areas and storage sites. The 31 
AMMs are described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft 32 
BDCP, and an updated version of AMM6 is provided in Appendix D, Substantive BDCP Revisions, of 33 
this RDEIR/SDEIS. 34 

Late Long-Term Timeframe 35 

Implementation of Alternative 4 as a whole would result in approximately 5% losses of 36 
valley/foothill riparian natural community in the study area. These losses (726 acres of permanent 37 
and 154 acres of temporary) would be largely associated with construction of the water conveyance 38 
facilities (CM1), construction of Yolo Bypass fish improvements (CM2), inundation during tidal 39 
marsh restoration (CM4), and setback of levees during floodplain expansion (CM5). Inundation 40 
losses would occur through the course of the BDCP restoration program at various tidal restoration 41 
sites throughout the study area. By the end of the Plan timeframe, a total of 5,000 acres of this 42 
natural community would be restored and 750 acres would be protected (CM7 and CM3, 43 
respectively), primarily in CZ 4 and CZ 7 in the Cosumnes/Mokelumne and South Delta ROAs (see 44 
Figure 12-1).  45 
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NEPA Effects: The restoration of 800 acres and protection (including significant enhancement) of 1 
750 acres of valley/foothill riparian natural community as part of CM7 and CM3 during the first 10 2 
years of Alternative 4 implementation would minimize the near-term loss of this community, 3 
avoiding any adverse effect. Because of the Plan’s commitment to restoration of 5,000 acres and 4 
protection of 750 acres of valley/foothill riparian natural community during the course of the Plan, 5 
Alternative 4 would not result in a net long-term reduction in the acreage of a sensitive natural 6 
community; the effect would be beneficial. 7 

CEQA Conclusion: 8 

Near-Term Timeframe 9 

Alternative 4 would result in the loss of approximately 548 acres of valley/foothill riparian natural 10 
community due to construction of the water conveyance facilities (CM1) and fish passage 11 
improvements (CM2), and inundation during tidal marsh restoration (CM4). The construction losses 12 
would occur primarily along the Sacramento River at intake sites; along transmission corridors in 13 
the central and south Delta and along Lambert Road; at reusable tunnel material storage sites on 14 
Bouldin Island, Clifton Court Forebay and near Twin Cities Road; and within the northern section of 15 
the Yolo Bypass, while inundation losses would occur at various tidal restoration sites throughout 16 
the study area. The construction losses would be spread across the near-term timeframe. These 17 
losses would be minimized by planned restoration of 800 acres (CM7) and protection (including 18 
significant enhancement) of 750 acres (CM3) of valley/foothill riparian natural community 19 
scheduled for the first 10 years of Alternative 4 implementation. At least 400 acres of the protection 20 
is planned for the first 5 years of Alternative 4 implementation. AMM1, AMM2, AMM6, AMM7, 21 
AMM10, and AMM18 would also be implemented to minimize impacts. Because of these near-term 22 
restoration and protection activities and AMMs, impacts would be less than significant. Typical 23 
project-level mitigation ratios (1:1 for protection and 1:1 for restoration) would indicate that 548 24 
acres of protection and 548 acres of restoration would be needed to offset (i.e., mitigate) the 548 25 
acres of loss. The combination of the two approaches (protection and restoration) is designed to 26 
avoid a temporal lag in the value of riparian habitat available to sensitive species. The restoration 27 
would be initiated at the beginning of Alternative 4 implementation to minimize any time lag in the 28 
availability of this habitat to special-status species, and would result in a net gain in acreage of this 29 
sensitive natural community. 30 

Late Long-Term Timeframe 31 

At the end of the Plan period, 880 acres of valley/foothill riparian natural community would be 32 
permanently or temporarily removed by conservation actions, 5,000 acres would be restored and 33 
750 acres would be protected. There would be no net permanent reduction in the acreage of this 34 
sensitive natural community within the study area. Therefore, Alternative 4 would not have a 35 
substantial adverse effect on this natural community; the impact would be beneficial. 36 

Impact BIO-10: Increased Frequency, Magnitude and Duration of Periodic Inundation of 37 
Valley/Foothill Riparian Natural Community 38 

Two Alternative 4 conservation measures would modify the inundation/flooding regimes of both 39 
natural and man-made waterways in the study area. CM2, which is designed to improve fish passage 40 
and shallow flooded habitat for Delta fishes in the Yolo Bypass, would increase periodic inundation 41 
of valley/foothill riparian natural community at scattered locations, while CM5 would expose this 42 
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community to additional flooding as channel margins are modified and levees are set back to 1 
improve fish habitat along some of the major rivers and waterways of the study area. 2 

 CM2 Yolo Bypass Fisheries Enhancement: Operation of the Yolo Bypass under Alternative 4 would 3 
result in an increase in the frequency, magnitude and duration of inundation of 51–92 acres of 4 
valley/foothill riparian natural community. The area more frequently inundated would vary 5 
with the flows that would be passed through the newly constructed notch in the Fremont Weir. 6 
The 51 acres would be created by a notch flow of 8,000 cfs and the 92 acres would be created by 7 
a notch flow of 4,000 cfs. The methods used to estimate these inundation acreages are described 8 
in Appendix 5.J, Effects on Natural Communities, Wildlife, and Plants, of the Draft BDCP. These 9 
increased flow conditions would be expected to occur in no more than 30% of all years. The 10 
valley/foothill riparian community occurs throughout the bypass, including a large acreage just 11 
below Fremont Weir in the north end of the bypass. There are other riparian habitat areas on 12 
Liberty Island, and, to a lesser extent, along the eastern and western edges of the bypass, 13 
including along the Tule Canal/Toe Drain, the west side channels and the Sacramento Bypass. 14 
The anticipated change in management of flows in the Yolo Bypass includes more frequent 15 
releases in flows into the bypass from the Fremont and Sacramento Weirs, and in some years, 16 
later releases into the bypass in spring months (April and May). The modification of periodic 17 
inundation events would not adversely affect riparian habitats, as they have persisted under 18 
similar high flows and extended inundation periods in the Yolo Bypass. The effects of this 19 
inundation on wildlife and plant species are described in detail in later sections of this chapter. 20 

 CM5 Seasonally Inundated Floodplain Restoration: Floodplain restoration would result in an 21 
increase in the frequency and duration of inundation of 266 acres of valley/foothill riparian 22 
habitats. Specific locations for this restoration activity have not been identified, but they would 23 
likely be focused in the south Delta area, along the major rivers and Delta channels in CZ 7 (see 24 
Figure 12-1). The reconnection of riparian vegetation to periodic stream flooding events would 25 
be beneficial to the ecological function of this natural community, especially in the germination 26 
and establishment of native riparian plants as flood scour increases. 27 

In summary, 317–368 acres of valley/foothill riparian community in the study area would be 28 
subjected to more frequent inundation as a result of implementing two Alternative 4 conservation 29 
measures (CM2 and CM5). The valley/foothill riparian community is conditioned to and benefits 30 
from periodic inundation; therefore, periodic inundation would not result in a net permanent 31 
reduction in the acreage of this community in the study area. The increased inundation could create 32 
a beneficial effect on the community as it relates to germination and establishment of native riparian 33 
plants.  34 

NEPA Effects: Increasing periodic inundation of valley/foothill riparian natural community in the 35 
Yolo Bypass and along south Delta waterways would have a beneficial effect on the community. 36 

CEQA Conclusion: An estimated 317–368 acres of valley/foothill riparian community in the study 37 
area would be subjected to more frequent inundation as a result of implementing CM2 and CM5 38 
under Alternative 4. The valley/foothill riparian community is conditioned to and benefits from 39 
periodic inundation; therefore, periodic inundation would not result in a net permanent reduction in 40 
the acreage of this community in the study area. Increasing periodic inundation of valley/foothill 41 
riparian natural community in the Yolo Bypass and along south Delta waterways would have a 42 
beneficial impact on the community. 43 
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Impact BIO-11: Modification of Valley/Foothill Riparian Natural Community from Ongoing 1 
Operation, Maintenance and Management Activities 2 

Once the physical facilities associated with Alternative 4 are constructed and the stream flow regime 3 
associated with changed water management is in effect, there would be new ongoing and periodic 4 
actions associated with operation, maintenance and management of the BDCP facilities and 5 
conservation lands that could affect valley/foothill riparian natural community in the study area. 6 
The ongoing actions include modified operation of upstream reservoirs, the diversion of Sacramento 7 
River flows in the north Delta, reduced diversions from south Delta channels, and recreational use of 8 
reserve areas. These actions are associated with CM1 and CM11(see Impact BIO-10 for effects 9 
associated with CM2). The periodic actions would involve access road and conveyance facility 10 
repair, vegetation management at the various water conveyance facilities and habitat restoration 11 
sites (CM11), levee repair and replacement of levee armoring, channel dredging, and habitat 12 
enhancement in accordance with natural community management plans. The potential effects of 13 
these actions are described below. 14 

 Modified releases and water levels in upstream reservoirs. Modified releases and water levels at 15 
Shasta Lake, Lake Oroville, Whiskeytown Lake, Lewiston Lake, and Folsom Lake would not affect 16 
valley/foothill riparian natural community. The anticipated water levels over time with 17 
Alternative 4, as compared to no action, would be slightly lower in the October to May 18 
timeframe. The small changes in frequency of higher water levels in these lakes would not 19 
substantially reduce the small patches of riparian vegetation that occupy the upper fringes of 20 
the reservoir pools. Changes in releases that would influence downstream river flows are 21 
discussed below. 22 

 Modified river flows upstream of and within the study area and reduced diversions from south 23 
Delta channels. Changes in releases from reservoirs upstream of the study area and their 24 
resultant changes in flows in the Sacramento, American and Feather Rivers (associated with 25 
Operational Scenario H) would not be expected to result in the permanent reduction in acreage 26 
of valley/foothill riparian natural community along these waterways. There is no evidence that 27 
flow levels in the upstream rivers would change such that the acreage of this community would 28 
be reduced on a permanent basis. Riparian habitats along the rivers of the Sacramento Valley 29 
have historically been exposed to significant variations in river stage. Based on modeling 30 
conducted for the BDCP (see Appendix 11C, CALSIM II Model Results Utilized in the Fish Analysis, 31 
of the Draft EIR/EIS), flow levels in these upstream rivers could be reduced by as much as 19% 32 
in the July to November time frame when compared to No Action, while flow levels in the 33 
February to May time frame could increase as much as 48% with implementation of Alternative 34 
4. Similarly, increased diversions of Sacramento River flows in the north Delta would not be 35 
expected to result in a permanent reduction in valley/foothill riparian community downstream 36 
of these diversions, even though river flows are modeled to be reduced by 11–27% compared 37 
with No Action, depending on month and water-year type (see Appendix 11C, Section 11C.4, 38 
Alternative 4, in the Draft EIR/EIS). Reduced diversions from the south Delta channels would not 39 
create a reduction in this natural community. 40 

The periodic changes in flows in the Sacramento River, Feather River, and American River 41 
associated with modified reservoir operations, and the increased diversion of Sacramento River 42 
flows at north Delta intakes associated with Alternative 4 would affect salinity, water 43 
temperature, dissolved oxygen levels, turbidity, contaminant levels and dilution capacity in 44 
these rivers and Delta waterways. These changes are discussed in detail in Chapter 8, Water 45 
Quality, of the Draft EIR/EIS. Potentially substantial increases in electrical conductivity (salinity) 46 
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are predicted for the west Delta and Suisun Marsh as a result of these changed water operations. 1 
These salinity changes may alter the plant composition of riparian habitats along the lower 2 
Sacramento and San Joaquin Rivers and west Delta islands. The severity and extent of these 3 
salinity changes would be complicated by anticipated sea level rise and the effects of 4 
downstream tidal restoration over the life of the Plan. There is the potential that some 5 
valley/foothill riparian natural community may be degraded immediately adjacent to river 6 
channels. The riparian communities in the west Delta are dominated by willows, cottonwood 7 
and mixed brambles. These potential changes are not expected to result in a significant 8 
reduction in the acreage and value of valley/foothill riparian natural community in the study 9 
area. 10 

 Access road, water conveyance facility and levee repair. Periodic repair of access roads, water 11 
conveyance facilities and levees associated with the BDCP actions have the potential to require 12 
removal of adjacent vegetation and could entail earth and rock work in valley/foothill riparian 13 
habitats. This activity could lead to increased soil erosion, turbidity and runoff entering these 14 
habitats. These activities would be subject to normal erosion, turbidity and runoff control 15 
management practices, including those developed as part of AMM2 Construction Best 16 
Management Practices and Monitoring and AMM4 Erosion and Sediment Control Plan. Any 17 
vegetation removal or earthwork adjacent to or within riparian habitats would require use of 18 
sediment barriers, soil stabilization and revegetation of disturbed surfaces (AMM10 Restoration 19 
of Temporarily Affected Natural Communities). Proper implementation of these measures would 20 
avoid permanent adverse effects on this community. 21 

 Vegetation management. Vegetation management, in the form of physical removal and chemical 22 
treatment, would be a periodic activity associated with the long-term maintenance of water 23 
conveyance facilities and restoration sites (CM11 Natural Communities Enhancement and 24 
Management). Use of herbicides to control nuisance vegetation could pose a long-term hazard to 25 
valley/foothill riparian natural community at or adjacent to treated areas. The hazard could be 26 
created by uncontrolled drift of herbicides, uncontrolled runoff of contaminated stormwater 27 
onto the natural community, or direct discharge of herbicides to riparian areas being treated for 28 
invasive species removal. Environmental commitments and AMM5 Spill Prevention, Containment, 29 
and Countermeasure Plan have been made part of the BDCP to reduce hazards to humans and 30 
the environment from use of various chemicals during maintenance activities, including the use 31 
of herbicides. These commitments, including the commitment to prepare and implement spill 32 
prevention, containment, and countermeasure plans and stormwater pollution prevention 33 
plans, are described in Appendix 3B, Environmental Commitments, of the Draft EIR/EIS. Best 34 
management practices, including control of drift and runoff from treated areas, and use of 35 
herbicides approved for use in terrestrial environments would also reduce the risk of affecting 36 
natural communities adjacent to water conveyance features and levees associated with 37 
restoration activities. 38 

 Channel dredging. Long-term operation of the Alternative 4 intakes on the Sacramento River 39 
would include periodic dredging of sediments that might accumulate in front of intake screens. 40 
The dredging could occur adjacent to valley/foothill riparian natural community. This activity 41 
should not adversely affect riparian plants as long as dredging equipment is kept out of riparian 42 
areas and dredge spoil is disposed of outside of riparian corridors. 43 

 Habitat enhancement. The BDCP includes a long-term management element for the natural 44 
communities within the Plan Area (CM11). For the valley/foothill riparian natural community, a 45 
management plan would be prepared that specifies actions to improve the value of the habitats 46 
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for covered species. Actions would include control of invasive nonnative plant and animal 1 
species, fire management, restrictions on vector control and application of herbicides, and 2 
maintenance of infrastructure that would allow for movement through the community. The 3 
enhancement efforts would improve the long-term value of this community for both special-4 
status and common species. 5 

 Recreation. The BDCP would allow for certain types of recreation in and adjacent to 6 
valley/foothill riparian natural community in the reserve system. The activities could include 7 
wildlife and plant viewing and hiking. CM11 Natural Communities Enhancement and 8 
Management (Chapter 3, Section 3.4.11 of the Draft BDCP and Appendix D, Section D.3.2.5 of this 9 
RDEIR/SDEIS) describes this program and identifies applicable restrictions on recreation that 10 
might adversely affect riparian habitat. The BDCP also includes an avoidance and minimization 11 
measure (AMM37) that further dictates limits on recreation activities that might affect this 12 
natural community. Priority would be given to use of existing trails and roads, with some 13 
potential for new trails. Limited tree removal and limb trimming could also be involved. 14 

The various operations and maintenance activities described above could alter acreage of 15 
valley/foothill riparian natural community in the study area through changes in flow patterns and 16 
resultant changes in water quality. Activities could also introduce sediment and herbicides that 17 
would reduce the value of this community to common and sensitive plant and wildlife species. 18 
Recreation activities could encroach on riparian areas and require occasional tree removal. Other 19 
periodic activities associated with the Plan, including management, protection and enhancement 20 
actions associated with CM3 Natural Communities Protection and Restoration and CM11 Natural 21 
Communities Enhancement and Management, would be undertaken to enhance the value of the 22 
community. While some of these activities could result in small changes in acreage, these changes 23 
would be greatly offset by restoration and protection activities planned as part of CM7 Riparian 24 
Natural Community Restoration and CM3 Natural Communities Protection and Restoration, or 25 
minimized by implementation of AMM2, AMM4, AMM5, AMM10, AMM18, and AMM37. The 26 
management actions associated with levee repair, periodic dredging and control of invasive plant 27 
species would also result in a long-term benefit to the species associated with riparian habitats by 28 
improving water movement in adjacent waterways and by eliminating competitive, invasive species 29 
of plants.  30 

NEPA Effects: Ongoing operation, maintenance and management activities associated with 31 
implementation of Alternative 4 would not result in a net permanent reduction in the valley/foothill 32 
riparian natural community within the study area. Therefore, there would be no adverse effect on 33 
this natural community. 34 

CEQA Conclusion: The operation and maintenance activities associated with Alternative 4 would 35 
have the potential to create minor changes in total acreage of valley/foothill riparian natural 36 
community in the study area, and could create temporary increases in turbidity and sedimentation. 37 
The activities could also introduce herbicides periodically to control nonnative, invasive plants. 38 
Implementation of environmental commitments and AMM2, AMM4, AMM5, AMM10, and AMM18 39 
would minimize these impacts, and other operations and maintenance activities, including 40 
management, protection and enhancement actions associated with CM3 Natural Communities 41 
Protection and Restoration and CM11 Natural Communities Enhancement and Management, would 42 
create positive effects, including reduced competition from invasive, nonnative plants in these 43 
habitats. Long-term restoration and protection activities associated with CM7 Riparian Natural 44 
Community Restoration and CM3 Natural Communities Protection and Restoration would expand this 45 
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natural community in the study area. Ongoing operation, maintenance and management activities 1 
would not result in a net permanent reduction in this sensitive natural community within the study 2 
area. Therefore, there would be a less-than-significant impact on the valley/foothill riparian natural 3 
community. 4 

Nontidal Perennial Aquatic 5 

Construction, operation, maintenance and management associated with the conservation 6 
components of Alternative 4 would have no long-term adverse effects on the habitats associated 7 
with the nontidal perennial aquatic natural community. Initial development and construction of 8 
CM1, CM2, CM4, CM5, and CM6 would result in both permanent and temporary removal of this 9 
community(see Table 12-4-5). Full implementation of Alternative 4 would also include the following 10 
conservation actions over the term of the BDCP to benefit the nontidal perennial aquatic natural 11 
community. 12 

 Create at least 1,200 acres of nontidal marsh consisting of a mosaic of nontidal perennial aquatic 13 
and nontidal freshwater perennial emergent wetland natural communities (Objective 14 
NFEW/NPANC1.1, associated with CM10). 15 

There is a variety of other, less specific conservation goals and objectives in Chapter 3, Section 3.3, 16 
Biological Goals and Objectives, of the Draft BDCP that would improve the value of nontidal perennial 17 
aquatic natural community for terrestrial species. As explained below, with the restoration and 18 
enhancement of these amounts of habitat, in addition to implementation of AMMs, impacts on this 19 
natural community would not be adverse for NEPA purposes and would be less than significant for 20 
CEQA purposes. 21 
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Table 12-4-5. Changes in Nontidal Perennial Aquatic Natural Community Associated with 1 
Alternative 4 (acres)a 2 

Conservation Measureb 

Permanent  Temporary  Periodicd 

NT LLTc  NT LLTc  CM2 CM5 

CM1 59 59  10 10  0 0 

CM2 24 24  12 12  50–77 0 

CM4 34 189  0 0  0 0 

CM5 0 28  0 16  0 25 

CM6 Unk. Unk.  Unk. Unk.  0 0 

TOTAL IMPACTS 117 300  22 38  50–77 25 

a  See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT  = near-term 

LLT  = late long-term 

NA  = not applicable 

Unk. = unknown 

 3 

Impact BIO-12: Changes in Nontidal Perennial Aquatic Natural Community as a Result of 4 
Implementing BDCP Conservation Measures 5 

Construction and land grading activities that would accompany the implementation of CM1, CM2, 6 
CM4, CM5, and CM6 would permanently eliminate an estimated 300 acres and temporarily remove 7 
38 acres of nontidal perennial aquatic natural community in the study area. These modifications 8 
represent approximately 6% of the 5,567 acres of the community that is mapped in the study area. 9 
Approximately 45% (139 acres) of the permanent and temporary losses would occur during the 10 
near-term of Alternative 4 implementation, as water conveyance facilities are constructed and 11 
habitat restoration is initiated. Natural communities restoration would add 400 acres (CM10) of 12 
nontidal marsh during the same period which would expand the area of that habitat and offset the 13 
losses. The nontidal marsh restoration would include a mosaic of nontidal perennial aquatic and 14 
nontidal freshwater perennial emergent wetland natural communities, as specified in Objective 15 
NFEW/NPANC1.1. The analysis in Chapter 5, Section 5.4.6.2, Beneficial Effects, of the Draft BDCP 16 
indicates that implementation of Alternative 4 would result in the restoration of 1,200 acres of 17 
nontidal marsh, and that the restoration would occur in blocks that are contiguous with the Plan’s 18 
larger reserve system. The nontidal marsh would be restored in the vicinity of giant garter snake 19 
subpopulations identified in the recovery plan for this species (U.S. Fish and Wildlife Service 1998). 20 

The individual effects of each relevant conservation measure are addressed below. A summary 21 
statement of the combined impacts and NEPA and CEQA conclusions follows the individual 22 
conservation measure discussions.  23 
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 CM1 Water Facilities and Operation: Construction of the Alternative 4 water conveyance facilities 1 
would permanently remove 59 acres and temporarily remove 10 acres of nontidal perennial 2 
aquatic community. Most of the permanent loss would occur at the linear ponds associated with 3 
the proposed peripheral canal north and south of Twin Cities Road just west of Interstate 5 and 4 
a reusable tunnel material storage site on Bouldin Island (see Terrestrial Biology Mapbook in 5 
Appendix A, Draft EIR/EIS In-Text Chapter Revisions, of this RDEIR/SDEIS). Most of the 6 
temporary loss would occur where transmission line construction would cross Mandeville 7 
Island. These wetlands are linear ponds or small, isolated areas surrounded by agricultural land. 8 
These losses would take place during the near-term construction period. 9 

 CM2 Yolo Bypass Fisheries Enhancement: Implementation of CM2 involves a number of 10 
construction activities within the Yolo and Sacramento Bypasses, including Fremont Weir and 11 
stilling basin improvements, west side channels modifications, Putah Creek realignment 12 
activities, and Sacramento Weir and Tule Canal improvements. All of these activities could 13 
involve excavation and grading in nontidal perennial aquatic areas to improve passage of fish 14 
through the bypass. Based on hypothetical construction footprints, a total of 24 acres could be 15 
permanently lost and another 12 acres could be temporarily removed. This activity would occur 16 
primarily in the near-term timeframe. 17 

 CM4 Tidal Natural Communities Restoration: Based on the use of hypothetical restoration 18 
footprints, implementation of CM4 would permanently change to tidally influenced inundation 19 
or remove 189 acres of nontidal perennial aquatic community. These losses would be expected 20 
to occur primarily in the Cache Slough and Cosumnes/Mokelumne ROAs (see Figure 12-1). An 21 
estimated 1,200 acres of nontidal marsh would be restored. Approximately 400 acres of the 22 
restoration (CM10) would happen during the first 10 years of Alternative 4 implementation, 23 
which would coincide with the timeframe of water conveyance facilities construction and early 24 
restoration activities. The remaining restoration would be spread over the following 30 years. 25 
Nontidal natural communities restoration is expected to be focused in the CZs 2, 4 and/or 5 in 26 
Figure 12-1. 27 

 CM5 Seasonally Inundated Floodplain Restoration: Based on theoretical footprints, floodplain 28 
restoration levee construction would permanently remove 28 acres and temporarily remove 16 29 
acres of nontidal perennial aquatic habitat. The construction-related losses would be considered 30 
a permanent removal of the nontidal perennial aquatic habitats. It is expected that floodplain 31 
restoration would be focused on the south part of the Plan Area, in CZ 7. Floodplain restoration 32 
along the southern Delta rivers would improve connectivity for a variety of species that rely on 33 
aquatic and riparian habitats. The regional and Plan Area landscape linkages along the San 34 
Joaquin River, Middle River and Old River are included in Figure 12-2. This activity is scheduled 35 
to start following construction of water conveyance facilities. 36 

 CM6 Channel Margin Enhancement: Channel margin habitat enhancement could result in filling 37 
of small amounts of nontidal perennial aquatic habitat along 20 miles of river and sloughs. The 38 
extent of this loss cannot be quantified at this time, but the majority of the enhancement activity 39 
would occur on the edges of tidal perennial aquatic habitat, including levees and channel banks. 40 
Nontidal marsh adjacent to these tidal areas could be affected. The improvements would be 41 
undertaken within the study area on sections of the Sacramento, San Joaquin and Mokelumne 42 
Rivers, and along Steamboat and Sutter Sloughs. 43 

 CM10 Nontidal Marsh Restoration: CM10 would entail restoration of 1,200 acres of nontidal 44 
marsh in CZs 2, 4 and/or 5. The restoration would create a mosaic of nontidal perennial aquatic 45 
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and nontidal freshwater perennial emergent natural communities. This marsh restoration 1 
would occur in 25-acre or larger patches in or near giant garter snake occupied habitat and 2 
would be accompanied by adjacent grassland restoration or protection. 3 

The following paragraphs summarize the combined effects discussed above and describe other 4 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA impact conclusions are 5 
also included. 6 

Near-Term Timeframe 7 

During the near-term timeframe, Alternative 4 would affect the nontidal perennial aquatic 8 
community through CM1 construction losses (59 acres permanent and 10 acres temporary) and the 9 
CM2 construction losses (24 acres permanent and 12 acres temporary). These losses would occur 10 
primarily at linear ponds near Twin Cities Road, on southern Bouldin Island, and along the 11 
transmission corridor as it crosses Mandeville Island. Approximately 34 acres of the inundation and 12 
construction-related losses from CM4 would occur in the near-term throughout several of the ROAs 13 
mapped in Figure 12-1. 14 

The construction losses of this special-status natural community would represent an adverse effect 15 
if they were not offset by avoidance and minimization measures and restoration actions associated 16 
with BDCP conservation components. Loss of nontidal perennial aquatic natural community would 17 
be considered both a loss in acreage of a sensitive natural community and a loss of waters of the 18 
United States as defined by Section 404 of the CWA. However, creating 400 acres of nontidal marsh 19 
as part of CM10 during the first 10 years of Alternative 4 implementation would offset this near-20 
term loss, avoiding any adverse effect. Typical project-level mitigation ratios (1:1 for restoration and 21 
1:1 for protection) would indicate 139 acres of restoration and 139 acres of protection would be 22 
needed to offset (i.e., mitigate) the 139 acres of loss. While the Plan does not include protection of 23 
nontidal perennial aquatic habitat, it includes well in excess of the typical 1:1 restoration acreage 24 
(which includes protection in perpetuity), and therefore compensates for the lack of protection. 25 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 26 
Construction Best Management Practices and Monitoring, AMM6 Disposal and Reuse of Spoils, 27 
Reusable Tunnel Material, and Dredged Material, AMM7 Barge Operations Plan, and AMM10 28 
Restoration of Temporarily Affected Natural Communities. All of these AMMs include elements that 29 
avoid or minimize the risk of affecting habitats at work areas and storage sites. The AMMs are 30 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 31 
updated version of AMM6 is provided in Appendix D, Substantive BDCP Revisions, of this 32 
RDEIR/SDEIS. 33 

Late Long-Term Timeframe 34 

Implementation of Alternative 4 as a whole would result in relatively minor (6%) losses of nontidal 35 
perennial aquatic community in the study area. These losses (300 acres of permanent and 38 acres 36 
of temporary loss) would be largely associated with construction of the water conveyance facilities 37 
(CM1), construction of Yolo Bypass fish improvements (CM2), change to tidally influenced 38 
inundation during tidal marsh restoration (CM4), and floodplain restoration (CM5). The changes to 39 
tidally influenced inundation would occur during the course of the CM4 restoration activities at 40 
various tidal restoration sites throughout the study area. By the end of the Plan timeframe, a total of 41 
1,200 acres of nontidal marsh would be restored. The restoration would occur over a wide region of 42 
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the study area, including within the Cosumnes/Mokelumne, Yolo Bypass, South Delta and East Delta 1 
ROAs (see Figure 12-1).  2 

NEPA Effects: During the implementation of Alternative 4 in the near-term, creating 400 acres of 3 
nontidal marsh as part of CM10 would offset the construction-related and inundation losses of 139 4 
acres of nontidal perennial aquatic natural community. There would be no adverse effect. During the 5 
full duration of Plan implementation, Alternative 4 would not result in a net reduction in the acreage 6 
of a sensitive natural community; there would be an expansion of nontidal marsh and the effect 7 
would be beneficial. 8 

CEQA Conclusion: 9 

Near-Term Timeframe 10 

Alternative 4 would result in the loss of approximately 139 acres of nontidal perennial aquatic 11 
natural community due to construction of the water conveyance facilities (CM1) and fish passage 12 
improvements (CM2), and change to tidally influenced inundation during tidal marsh restoration 13 
(CM4). The construction losses would occur primarily at reusable tunnel material storage sites near 14 
Twin Cities Road and on Bouldin Island, and along the transmission corridor where it crosses 15 
Mandeville Island. The losses would be spread across the near-term timeframe. These losses would 16 
be offset by planned restoration of 400 acres of nontidal marsh scheduled for the first 10 years of 17 
Alternative 4 implementation (CM10). Also, AMM1, AMM2, AMM6, AMM7, and AMM10 would be 18 
implemented to minimize impacts. Because of these offsetting near-term restoration activities and 19 
AMMs, impacts would be less than significant. Typical project-level mitigation ratios (1:1 for 20 
restoration and 1:1 for protection) would indicate that 139 acres of restoration and 139 acres of 21 
protection would be needed to offset (i.e., mitigate) the 139 acres of loss. While the Plan does not 22 
include protection in the near-term, it includes well in excess of the typical 1:1 restoration acreage 23 
(which includes protection in perpetuity), and therefore compensates for the lack of protection. The 24 
restoration would be initiated at the beginning of Alternative 4 implementation to minimize any 25 
time lag in the availability of this habitat to special-status species, and would result in a net gain in 26 
acreage of this sensitive natural community. 27 

Late Long-Term Timeframe 28 

At the end of the Plan period, 338 acres of the natural community would be removed and 1,200 29 
acres of nontidal marsh would be restored. The nontidal marsh would consist of a mosaic of nontidal 30 
perennial aquatic and nontidal freshwater perennial emergent wetland natural communities. There 31 
would be no net permanent reduction in the acreage of this sensitive natural community within the 32 
study area. Therefore, Alternative 4 would not have a substantial adverse effect on the nontidal 33 
perennial aquatic natural community; the impact would be beneficial. 34 

Impact BIO-13: Increased Frequency, Magnitude and Duration of Periodic Inundation of 35 
Nontidal Perennial Aquatic Natural Community 36 

Two Alternative 4 conservation measures would modify the inundation/flooding regimes of both 37 
natural and man-made waterways in the study area. CM2, which is designed to improve fish passage 38 
and shallow flooded habitat for Delta fishes in the Yolo Bypass, would increase periodic inundation 39 
of nontidal perennial aquatic natural community on small acreages, while CM5 would expose this 40 
community to additional flooding as channel margins are modified and levees are set back to 41 
improve fish habitat along some of the major rivers and waterways throughout the study area. 42 
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 CM2 Yolo Bypass Fisheries Enhancement: Operation of the Yolo Bypass under Alternative 4 would 1 
result in an increase in the frequency, magnitude and duration of inundation of 50–77 acres of 2 
nontidal perennial aquatic natural community. The methods used to estimate these inundation 3 
acreages are described in Appendix 5.J, Effects on Natural Communities, Wildlife, and Plants, of 4 
the Draft BDCP. The area more frequently affected by inundation would vary with the flow 5 
volume that would pass through the newly constructed notch in the Fremont Weir. The 50-acre 6 
increase in inundation would be associated with a notch flow of 3,000 cubic feet per second 7 
(cfs), and the 77-acre increase would result from a notch flow of 6,000 cfs. Plan-related 8 
increases in flow through Fremont Weir would be expected in 30% of the years. This community 9 
occurs in small stringers and patches throughout the bypass, including along the Tule Canal/Toe 10 
Drain, the western channels north of Interstate 80, and below the Fremont and Sacramento 11 
Weirs. The anticipated change in management of flows in the Yolo Bypass includes more 12 
frequent releases in flows into the bypass from the Fremont and Sacramento Weirs, and in some 13 
years, later releases into the bypass in spring months (April and May). The modification of 14 
periodic inundation events would not adversely affect the ecological function of this natural 15 
community and would not substantially modify its value for special-status or common wildlife 16 
species. Nontidal perennial aquatic habitats in the Yolo Bypass have developed under a long-17 
term regime of periodic inundation events. The extended inundation would be designed to 18 
expand foraging and spawning habitat for Delta fishes. The effects of this inundation on wildlife 19 
and plant species are described in detail in later sections of this chapter. 20 

 CM5 Seasonally Inundated Floodplain Restoration: Floodplain restoration would result in an 21 
increase in the frequency and duration of inundation of an estimated 25 acres of nontidal 22 
perennial aquatic habitat. Specific locations for this restoration activity have not been identified, 23 
but they would likely be focused in the south Delta area, along the major rivers and Delta 24 
channels. The reconnection of these wetlands to stream flooding events would be beneficial to 25 
the ecological function of nontidal perennial aquatic habitats as they relate to BDCP target 26 
aquatic species. The periodic flooding may also encourage germination of nontidal marsh 27 
vegetation. 28 

In summary, 75-102 acres of nontidal perennial aquatic community in the study area would be 29 
subjected to more frequent inundation as a result of implementing two Alternative 4 conservation 30 
measures (CM2 and CM5). Nontidal perennial aquatic community in the Yolo Bypass has developed 31 
under a long-term regime of periodic inundation events and inundation along expanded river 32 
floodplains would be infrequent.  33 

NEPA Effects: The increased inundation of nontidal perennial aquatic natural community in the Yolo 34 
Bypass and along south Delta waterways would not reduce the acreage of this natural community 35 
and could encourage germination of aquatic vegetation. This increased inundation would not be 36 
adverse. 37 

CEQA Conclusion: An estimated 75–102 acres of nontidal perennial aquatic community in the study 38 
area would be subjected to more frequent inundation as a result of implementing CM2 and CM5 39 
under Alternative 4. The nontidal perennial aquatic community would not be significantly impacted 40 
because its habitats in the Yolo Bypass have developed under a long-term regime of periodic 41 
inundation events and inundation along expanded river floodplains would be infrequent. The 42 
periodic inundation would not result in a net permanent reduction in the acreage of this community 43 
in the study area. Therefore, there would be no substantial adverse effect on the community. The 44 
impact would be less than significant. 45 
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Impact BIO-14: Modification of Nontidal Perennial Aquatic Natural Community from Ongoing 1 
Operation, Maintenance and Management Activities 2 

Once the physical facilities associated with Alternative 4 are constructed and the stream flow regime 3 
associated with changed water management is in effect, there would be new ongoing and periodic 4 
actions associated with operation, maintenance and management of the BDCP facilities and 5 
conservation lands that could affect nontidal perennial aquatic natural community in the study area. 6 
The ongoing actions include modified operation of upstream reservoirs, the diversion of Sacramento 7 
River flows in the north Delta, and reduced diversions from south Delta channels. These actions 8 
would be associated with CM1 (see Impact BIO-13 for effects associated with CM2). The periodic 9 
actions would involve access road and conveyance facility repair, vegetation management at the 10 
various water conveyance facilities and habitat restoration sites (CM11), levee repair and 11 
replacement of levee armoring, channel dredging, and habitat enhancement in accordance with 12 
natural community management plans. The potential effects of these actions are described below. 13 

 Modified releases and water levels in upstream reservoirs. Modified releases and water levels at 14 
Shasta Lake, Lake Oroville, Whiskeytown Lake, Lewiston Lake, and Folsom Lake would affect 15 
nontidal perennial aquatic natural community, in the form of the reservoir pools. The 16 
Alternative 4 operations scheme would alter the surface elevations of these reservoir pools as 17 
described in Chapter 6, Surface Water, of the Draft EIR/EIS. These fluctuations would occur 18 
within historic ranges and would not adversely affect the natural community. Changes in 19 
releases that would influence downstream river flows are discussed below. 20 

 Modified river flows upstream of and within the study area and reduced diversions from south 21 
Delta channels. Changes in releases from reservoirs upstream of the study area, increased 22 
diversion of Sacramento River flows in the north Delta, and reduced diversion from south Delta 23 
channels (associated with Operational Scenario H) would not result in the permanent reduction 24 
in acreage of the nontidal perennial aquatic natural community in the study area. Flow levels in 25 
the upstream rivers would not change such that the acreage of nontidal perennial aquatic 26 
community would be reduced on a permanent basis. Some minor increases and some decreases 27 
would be expected to occur along the major rivers during some seasons and in some water-year 28 
types, but there would be no permanent loss. Similarly, increased diversions of Sacramento 29 
River flows in the north Delta would not result in a permanent reduction in nontidal perennial 30 
aquatic community downstream of these diversions. Nontidal wetlands below the diversions are 31 
not directly connected to the rivers, as this reach of the river is tidally influenced. Reduced 32 
diversions from south Delta channels would not create a reduction in this natural community. 33 

 Access road, water conveyance facility and levee repair. Periodic repair of access roads, water 34 
conveyance facilities and levees associated with the BDCP actions have the potential to require 35 
removal of adjacent vegetation and could entail earth and rock work in nontidal perennial 36 
aquatic habitats. This activity could lead to increased soil erosion, turbidity and runoff entering 37 
nontidal perennial aquatic habitats. These activities would be subject to normal erosion, 38 
turbidity and runoff control management practices, including those developed as part of AMM2 39 
Construction Best Management Practices and Monitoring and AMM4 Erosion and Sediment 40 
Control Plan. Any vegetation removal or earthwork adjacent to or within aquatic habitats would 41 
require use of sediment and turbidity barriers, soil stabilization and revegetation of disturbed 42 
surfaces. Proper implementation of these measures would avoid permanent adverse effects on 43 
this community. 44 
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 Vegetation management. Vegetation management, in the form of physical removal and chemical 1 
treatment, would be a periodic activity associated with the long-term maintenance of water 2 
conveyance facilities and restoration sites (CM11 Natural Communities Enhancement and 3 
Management). Vegetation management is also the principal activity associated with CM13 4 
Invasive Aquatic Vegetation Control. Use of herbicides to control nuisance vegetation could pose 5 
a long-term hazard to nontidal perennial aquatic natural community at or adjacent to treated 6 
areas. The hazard could be created by uncontrolled drift of herbicides, uncontrolled runoff of 7 
contaminated stormwater onto the natural community, or direct discharge of herbicides to 8 
nontidal perennial aquatic areas being treated for invasive species removal. Environmental 9 
commitments and AMM5 Spill Prevention, Containment, and Countermeasure Plan have been 10 
made part of the BDCP to reduce hazards to humans and the environment from use of various 11 
chemicals during maintenance activities, including the use of herbicides. These commitments, 12 
including the commitment to prepare and implement spill prevention, containment, and 13 
countermeasure plans and stormwater pollution prevention plans, are described in Appendix 14 
3B, Environmental Commitments, of the Draft EIR/EIS. Best management practices, including 15 
control of drift and runoff from treated areas, and use of herbicides approved for use in aquatic 16 
environments would also reduce the risk of affecting natural communities adjacent to water 17 
conveyance features and levees associated with restoration activities. 18 

Herbicides to remove aquatic invasive species as part of CM13 would be used to restore the 19 
normal ecological function of tidal and nontidal aquatic habitats in planned restoration areas. 20 
The treatment activities would be conducted in concert with the California Department of 21 
Boating and Waterways’ invasive species removal program. Eliminating large stands of water 22 
hyacinth and Brazilian waterweed would improve habitat conditions for some aquatic species 23 
by removing cover for nonnative predators, improving water flow and removing barriers to 24 
movement (see Chapter 11, Fish and Aquatic Resources, of the Draft EIR/EIS). These habitat 25 
changes should also benefit terrestrial species that use tidal and nontidal perennial aquatic 26 
natural community for movement corridors and for foraging. Vegetation management effects on 27 
individual species are discussed in the species sections on following pages. 28 

 Habitat enhancement. The BDCP includes a long-term management element for the natural 29 
communities within the Plan Area (CM11). For nontidal perennial aquatic natural community, a 30 
management plan would be prepared that specifies actions to improve the value of the habitats 31 
for covered species. Actions would include control of invasive nonnative plant and animal 32 
species, fire management, restrictions on vector control and application of herbicides, and 33 
maintenance of infrastructure that would allow for movement through the community. The 34 
enhancement efforts would improve the long-term value of this community for both special-35 
status and common species. 36 

The various operations and maintenance activities described above could alter acreage of nontidal 37 
perennial aquatic natural community in the study area through changes in flow patterns and 38 
changes in periodic inundation of this community. Activities could also introduce sediment and 39 
herbicides that would reduce the value of this community to common and sensitive plant and 40 
wildlife species. Other periodic activities associated with the Plan, including management, 41 
protection and enhancement actions associated with CM3 Natural Communities Protection and 42 
Restoration and CM11 Natural Communities Enhancement and Management, would be undertaken to 43 
enhance the value of the community. While some of these activities could result in small changes in 44 
acreage, these changes would be greatly offset by restoration activities planned as part of CM4 Tidal 45 
Natural Communities Restoration and protection actions associated with CM3 Natural Communities 46 
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Protection and Restoration. The management actions associated with levee repair and control of 1 
invasive plant species would also result in a long-term benefit to the species associated with 2 
nontidal perennial aquatic habitats by improving water movement.  3 

NEPA Effects: Ongoing operation, maintenance and management activities would not result in a net 4 
permanent reduction in the nontidal perennial aquatic natural community within the study area. 5 
Therefore, there would be no adverse effect on this natural community. 6 

CEQA Conclusion: The operation and maintenance activities associated with Alternative 4 would 7 
have the potential to create minor changes in total acreage of nontidal perennial aquatic natural 8 
community in the study area, and could create temporary increases in turbidity and sedimentation. 9 
The activities could also introduce herbicides periodically to control nonnative, invasive plants. 10 
Implementation of environmental commitments and AMM2, AMM4, and AMM5 would minimize 11 
these impacts, and other operations and maintenance activities, including management, protection 12 
and enhancement actions associated with CM3 Natural Communities Protection and Restoration and 13 
CM11 Natural Communities Enhancement and Management, would create positive effects, including 14 
improved water movement in these habitats. Long-term restoration activities associated with CM10 15 
Nontidal Marsh Restoration and protection actions associated with CM3 Natural Communities 16 
Protection and Restoration would expand this natural community in the study area. Ongoing 17 
operation, maintenance and management activities would not result in a net permanent reduction in 18 
this sensitive natural community within the study area. Therefore, there would be a less-than-19 
significant impact on the nontidal perennial aquatic natural community. 20 

Nontidal Freshwater Perennial Emergent Wetland 21 

Construction, operation, maintenance and management associated with the conservation 22 
components of Alternative 4 would have no long-term adverse effects on the habitats associated 23 
with the nontidal freshwater perennial emergent wetland natural community. Initial development 24 
and construction of CM1, CM2, CM4, and CM6 would result in both permanent and temporary 25 
removal of this community(see Table 12-4-6). Full implementation of Alternative 4 would also 26 
include the following conservation actions over the term of the BDCP to benefit the nontidal 27 
freshwater perennial emergent wetland natural community. 28 

 Create at least 1,200 acres of nontidal marsh consisting of a mosaic of nontidal perennial aquatic 29 
and nontidal freshwater perennial emergent wetland natural communities (Objective 30 
NFEW/NPANC1.1, associated with CM10). 31 

 Protect and manage 50 acres of occupied or recently occupied tricolored blackbird nesting 32 
habitat located within 5 miles of high-value foraging habitat in Conservation Zones 1, 2, 8 or 11. 33 
Nesting habitat will be managed to provide young, lush stands of bulrush/cattail emergent 34 
vegetation (Objective TRBL1.1). 35 

There is a variety of other, less specific conservation goals and objectives in Chapter 3, Section 3.3, 36 
Biological Goals and Objectives, of the Draft BDCP that would improve the value of nontidal 37 
freshwater perennial emergent wetland natural community for terrestrial species. As explained 38 
below, with the restoration and enhancement of these amounts of habitat, in addition to 39 
implementation of AMMs, impacts on this natural community would not be adverse for NEPA 40 
purposes and would be less than significant for CEQA purposes. 41 
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Table 12-4-6. Changes in Nontidal Freshwater Perennial Emergent Wetland Natural Community 1 
Associated with Alternative 4 (acres)a 2 

Conservation Measureb 

Permanent  Temporary  Periodicd 

NT LLTc  NT LLTc  CM2 CM5 

CM1 2 2  6 6  0 0 

CM2 25 25  1 1  6–8 0 

CM4 40 99  0 0  0 0 

CM5 0 0  0 0  0 8 

CM6 Unk. Unk.  Unk. Unk.  0 0 

TOTAL IMPACTS 67 126  7 7  6–8 8 

a  See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects 
over the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be 
affected over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT  = near-term 

LLT  = late long-term 

NA  = not applicable 

Unk. = unknown 

 3 

Impact BIO-15: Changes in Nontidal Freshwater Perennial Emergent Wetland Natural 4 
Community as a Result of Implementing BDCP Conservation Measures 5 

Construction and land grading activities that would accompany the implementation of CM1, CM2, 6 
CM4, and CM6 would permanently eliminate an estimated 126 acres and temporarily remove 7 7 
acres of nontidal freshwater perennial emergent wetland natural community in the study area. 8 
These modifications represent approximately 9% of the 1,509 acres of the community that is 9 
mapped in the study area. Approximately 56% (74 acres) of the permanent and temporary losses 10 
would happen during the near-term of Alternative 4 implementation, as water conveyance facilities 11 
are constructed and habitat restoration is initiated. Natural communities restoration (CM10) would 12 
add 1,200 acres of nontidal marsh, consistent with BDCP Objective NFEW/NPANC1.1, and natural 13 
communities protection (CM3) would protect 50 acres of nontidal marsh, consistent with Objective 14 
TRBL1.1. These actions would be taken over the course of BDCP marsh restoration activities, which 15 
would expand the area of that habitat and offset the losses. The nontidal marsh restoration would 16 
include a mosaic of nontidal perennial aquatic and nontidal freshwater perennial emergent wetland 17 
natural communities, as specified in Objective NFEW/NPANC1.1 (Table 3.3-2 in BDCP Chapter 3, 18 
Conservation Strategy). The nontidal marsh protection would be designed to support tricolored 19 
blackbird populations in the study area. The analysis in Chapter 5, Section 5.4.6.2, Beneficial Effects, 20 
of the Draft BDCP indicates that implementation of Alternative 4 would result in the restoration of 21 
1,200 acres of nontidal marsh. The restoration would occur in blocks that are contiguous with the 22 
alternative’s larger reserve system. The nontidal marsh would be restored in the vicinity of giant 23 
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garter snake subpopulations identified in the recovery plan for this species (U.S. Fish and Wildlife 1 
Service 1998). 2 

The individual effects of each relevant conservation measure are addressed below. A summary 3 
statement of the combined impacts and NEPA and CEQA conclusions follows the individual 4 
conservation measure discussions. 5 

 CM1 Water Facilities and Operation: Construction of the Alternative 4 water conveyance facilities 6 
would permanently remove 2 acres and temporarily remove 6 acres of tidal freshwater 7 
perennial emergent wetland community. The permanent losses would occur at the Clifton Court 8 
Forebay construction site and the reusable tunnel material site on Bouldin Island (see 9 
Terrestrial Biology Mapbook in Appendix A, Draft EIR/EIS In-Text Chapter Revisions, of this 10 
RDEIR/SDEIS). The temporary loss would occur in a temporary work area and where temporary 11 
powerlines would be constructed across Mandeville Island. These wetlands are extremely small 12 
and remote water bodies, surrounded by agricultural operations. These losses would take place 13 
during the near-term construction period. 14 

 CM2 Yolo Bypass Fisheries Enhancement: Implementation of CM2 involves a number of 15 
construction activities within the Yolo and Sacramento Bypasses, including Fremont Weir and 16 
stilling basin improvements, west side channels and Tule Canal modifications, Putah Creek 17 
realignment activities, Lisbon Weir modification and Sacramento Weir improvements. Some of 18 
these activities could involve excavation and grading in nontidal freshwater perennial emergent 19 
wetland areas to improve passage of fish through the bypasses. Based on hypothetical 20 
construction footprints, a total of 25 acres could be permanently lost and 1 acre could be 21 
temporarily removed. These losses would most likely occur in the Tule Canal and west side 22 
channels at the north end of the bypass. The habitat here includes narrow bands within these 23 
side channels of the bypass and is isolated from other marsh or open water habitats. The narrow 24 
bands are bordered by riparian habitats, primarily willows and cottonwoods. This activity 25 
would occur in the near-term timeframe. 26 

 CM4 Tidal Natural Communities Restoration: Based on the use of hypothetical restoration 27 
footprints, implementation of CM4 would permanently inundate or remove 99 acres of nontidal 28 
freshwater perennial emergent wetland community, primarily in the Cache Slough ROA (see 29 
Figure 12-1). An estimated 1,200 acres of nontidal marsh would be restored (CM10) and 50 30 
acres would be protected (CM3) during nontidal habitat conservation actions. Approximately 31 
400 acres of the restoration and 25 acres of the protection would happen during the first 10 32 
years of Alternative 4 implementation, which would coincide with the timeframe of water 33 
conveyance facilities construction and early tidal marsh restoration. The remaining restoration 34 
would be spread over the following 30 years. Nontidal marsh natural communities restoration is 35 
expected to be focused in the vicinity of giant garter snake populations in the eastern Delta and 36 
near the Yolo Bypass. 37 

 CM5 Seasonally Inundated Floodplain Restoration: Based on theoretical footprints, floodplain 38 
restoration levee construction would not affect nontidal freshwater perennial emergent wetland 39 
natural community. 40 

 CM6 Channel Margin Enhancement: Channel margin habitat enhancement could result in filling 41 
of small amounts of nontidal freshwater perennial emergent wetland habitat along 20 miles of 42 
river and sloughs. The extent of this loss cannot be quantified at this time, but the majority of the 43 
enhancement activity would occur on the edges of tidal perennial aquatic habitat, including 44 
levees and channel banks. Nontidal marsh adjacent to these tidal areas could be affected. The 45 



 

Alternative 4 

Terrestrial Biological Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12-95 
2015 

ICF 00139.14 

 

improvements would occur within the study area on sections of the Sacramento, San Joaquin 1 
and Mokelumne Rivers, and along Steamboat and Sutter Sloughs. 2 

 CM10 Nontidal Marsh Restoration: CM10 would entail restoration of 1,200 acres of nontidal 3 
marsh in CZs 2, 4 and/or 5. The restoration would create a mosaic of nontidal perennial aquatic 4 
and nontidal freshwater perennial emergent natural communities. This marsh restoration 5 
would occur in 25-acre or larger patches in or near giant garter snake occupied habitat and 6 
would be accompanied by adjacent grassland restoration or protection. 7 

The following paragraphs summarize the combined effects discussed above and describe other 8 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA impact conclusions are 9 
also included. 10 

Near-Term Timeframe 11 

During the near-term timeframe, Alternative 4 would affect the nontidal freshwater perennial 12 
emergent wetland community through CM1 construction losses (2 acres permanent and 6 acres 13 
temporary) and the CM2 construction losses (25 acres permanent and 1 acre temporary). These 14 
losses would occur at the southern forebay, along powerlines across Mandeville Island, and in the 15 
Yolo Bypass. Approximately 40 acres of the inundation and construction-related losses from CM4 16 
would occur in the near-term. These losses would occur primarily in the Cache Slough ROA mapped 17 
in Figure 12-1. 18 

The construction losses of this special-status natural community would represent an adverse effect 19 
if they were not offset by avoidance and minimization measures and restoration actions associated 20 
with BDCP conservation components. Loss of nontidal freshwater perennial emergent wetland 21 
natural community would be considered both a loss in acreage of a sensitive natural community and 22 
a loss of wetland as defined by Section 404 of the CWA. However, the combination of creating 400 23 
acres and protecting 25 acres of nontidal perennial marsh as part of CM3 and CM10 during the first 24 
10 years of Alternative 4 implementation would offset this near-term loss, avoiding any adverse 25 
effect. Typical project-level mitigation ratios (1:1 for restoration and 1:1 for protection) would 26 
indicate 74 acres of restoration and 74 acres of protection would be needed to offset (i.e., mitigate) 27 
the 74 acres of loss. While the Plan includes just 25 acres of protection in the near-term, it includes 28 
well in excess of the typical 1:1 restoration acreage (which includes protection in perpetuity), and 29 
therefore compensates for the shortfall in protection. 30 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 31 
Construction Best Management Practices and Monitoring, AMM6 Disposal and Reuse of Spoils, 32 
Reusable Tunnel Material, and Dredged Material, AMM7 Barge Operations Plan and AMM10 33 
Restoration of Temporarily Affected Natural Communities. All of these AMMs include elements that 34 
avoid or minimize the risk of affecting habitats at work areas and storage sites. The AMMs are 35 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 36 
updated version of AMM6 is provided in Appendix D, Substantive BDCP Revisions, of this 37 
RDEIR/SDEIS. 38 

Late Long-Term Timeframe 39 

Implementation of Alternative 4 as a whole would result in small (9%) losses of nontidal freshwater 40 
perennial emergent wetland community in the study area. These losses (126 acres of permanent 41 
and 7 acres of temporary loss) would be largely associated with construction of the water 42 
conveyance facilities (CM1), construction of Yolo Bypass fish improvements (CM2), and inundation 43 
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during tidal marsh restoration (CM4). Inundation losses would occur during the course of the CM4 1 
restoration activities primarily at the Cache Slough ROA. By the end of the Plan timeframe, a total of 2 
1,200 acres of nontidal marsh would be restored and 50 acres would be protected. The restoration 3 
would occur near giant garter snake occupied habitat in the eastern Delta and near Yolo Bypass, in 4 
CZs 2, 4 and 5. The 50 acres of protection would occur in CZ 1, 2, 8 or 11 to provide nesting habitat 5 
for tri-colored blackbird (see Figure 12-1).  6 

NEPA Effects: In the near-term, the combination of creating 400 acres and protecting 25 acres of 7 
nontidal perennial marsh as part of CM3 and CM10 would offset the near-term losses associated 8 
with construction of CM1, CM2 and CM4 facilities, avoiding any adverse effect. With 1,200 acres of 9 
nontidal marsh restoration (BDCP Objective NFEW/NPANC1.1) and 50 acres of protection (BDCP 10 
Objective TRBL1.1) included with full implementation of the Plan, Alternative 4 would not result in a 11 
net long-term reduction in the acreage of a sensitive natural community; the effect would be 12 
beneficial. 13 

CEQA Conclusion: 14 

Near-Term Timeframe 15 

Alternative 4 would result in the loss of approximately 34 acres of nontidal freshwater perennial 16 
emergent wetland natural community due to construction of the water conveyance facilities (CM1) 17 
and fish passage improvements (CM2). The construction losses would occur near Clifton Court 18 
Forebay, along transmission line construction areas on Mandeville Island, and in the Yolo Bypass. 19 
Approximately 40 acres of the inundation and construction-related losses from CM4 would occur in 20 
the near-term. These losses would occur primarily in the Cache Slough ROA (see Figure 12-1).The 21 
losses would be spread across the near-term timeframe. These losses would be offset by planned 22 
restoration of 400 acres and protection of 25 acres of nontidal marsh scheduled for the first 10 years 23 
of Alternative 4 implementation (CM3 and CM10). AMM1, AMM2, AMM6, AMM7, and AMM10 would 24 
also be implemented to minimize impacts. Because of these offsetting near-term restoration 25 
activities and AMMs, impacts would be less than significant. Typical project-level mitigation ratios 26 
(1:1 for restoration and 1:1 for protection) would indicate that 74 acres of restoration and 74 acres 27 
of protection would be needed to offset (i.e., mitigate) the 74 acres of loss. While the Plan includes 28 
just 25 acres of protection in the near-term, it includes well in excess of the typical 1:1 restoration 29 
acreage (which includes protection in perpetuity), and therefore compensates for the shortfall in 30 
protection. The restoration and protection would be initiated at the beginning of Alternative 4 31 
implementation to minimize any time lag in the availability of this habitat to special-status species, 32 
and would result in a net gain in acreage of this sensitive natural community. 33 

Late Long-Term Timeframe 34 

At the end of the Plan period, 133 acres of the natural community would be removed, 1,200 acres of 35 
nontidal marsh would be restored (BDCP Objective NFEW/NPANC1.1) and 50 acres of nontidal 36 
marsh would be protected (BDCP Objective TRBL1.1). There would be no net permanent reduction 37 
in the acreage of this sensitive natural community within the study area. Therefore, Alternative 4 38 
would not have a substantial adverse effect on the nontidal freshwater perennial emergent wetland 39 
natural community; the impact would be beneficial. 40 
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Impact BIO-16: Increased Frequency, Magnitude and Duration of Periodic Inundation of 1 
Nontidal Freshwater Perennial Emergent Wetland Natural Community 2 

Two Alternative 4 conservation measures would modify the inundation/flooding regimes of both 3 
natural and man-made waterways in the study area. CM2, which is designed to improve fish passage 4 
and shallow flooded habitat for Delta fishes in the Yolo Bypass, would increase periodic inundation 5 
of nontidal freshwater perennial emergent wetland natural community on small acreages, while 6 
CM5 would expose this community to additional flooding as channel margins are modified and 7 
levees are set back to improve fish habitat along some of the major rivers and waterways 8 
throughout the study area. 9 

 CM2 Yolo Bypass Fisheries Enhancement: Operation of the Yolo Bypass under Alternative 4 would 10 
result in an increase in the frequency and duration of inundation of 6-8 acres of nontidal 11 
freshwater perennial emergent wetland natural community. The methods used to estimate 12 
these inundation acreages are described in Appendix 5.J, Effects on Natural Communities, 13 
Wildlife, and Plants, of the Draft BDCP. The area more frequently affected by inundation would 14 
vary with the flow volume that would pass through the newly constructed notch in the Fremont 15 
Weir. The 6-acre increase in inundation would be associated with a notch flow of 1,000 cubic 16 
feet per second (cfs), and the 8-acre increase would result from a notch flow of 6,000 cfs. Plan-17 
related increases in flow through Fremont Weir would be expected in 30% of the years. This 18 
community occurs in small stringers and isolated patches along the Tule Canal and western 19 
channel in the north end of the bypass. These areas are not connected to other adjacent marsh 20 
and open water habitats; they are surrounded by riparian habitat, scoured grassland and 21 
agricultural lands. The anticipated change in management of flows in the Yolo Bypass includes 22 
more frequent releases in flows into the bypass from the Fremont and Sacramento Weirs, and in 23 
some years, later releases into the bypass in spring months (April and May). The modification of 24 
periodic inundation events would not adversely affect the ecological function of this natural 25 
community and would not substantially modify its value for special-status or common wildlife 26 
species. Nontidal freshwater perennial emergent wetland plant species in the Yolo Bypass have 27 
developed under a long-term regime of periodic inundation events. The extended inundation 28 
would be designed to expand foraging and spawning habitat for Delta fishes. The effects of this 29 
increased inundation on terrestrial wildlife and plant species are described in detail in later 30 
sections of this chapter. 31 

 CM5 Seasonally Inundated Floodplain Restoration: Floodplain restoration would result in an 32 
increase in the frequency and duration of inundation of an estimated 8 acres of nontidal 33 
freshwater perennial emergent wetland habitat. Specific locations for this restoration activity 34 
have not been identified, but they would likely be focused in the south Delta area, along the 35 
major rivers and Delta channels. The reconnection of these wetlands to stream flooding events 36 
would be beneficial to the ecological function of nontidal freshwater perennial emergent 37 
wetland habitats as they relate to BDCP target aquatic species. The added exposure to 38 
inundation could also encourage germination of nontidal marsh plant species. Foraging activity 39 
and refuge sites would be expanded into areas currently unavailable or infrequently available to 40 
some aquatic species. 41 

In summary, from 14-16 acres of nontidal freshwater perennial emergent wetland community in the 42 
study area would be subjected to more frequent inundation as a result of implementing two 43 
Alternative 4 conservation measures (CM2 and CM5). This community would not be adversely 44 
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affected because its habitats in the Yolo Bypass have developed under a long-term regime of 1 
periodic inundation events and inundation along expanded river floodplains would be infrequent.  2 

NEPA Effects: The increased inundation of nontidal freshwater perennial emergent wetland natural 3 
community in the Yolo Bypass and in the southern Delta would not reduce the acreage of this 4 
natural community and could encourage germination of emergent wetland vegetation. The 5 
increased inundation would not be an adverse effect. 6 

CEQA Conclusion: An estimated 16-18 acres of nontidal freshwater perennial emergent wetland 7 
community in the study area would be subjected to more frequent inundation as a result of 8 
implementing CM2 and CM5 under Alternative 4. This community would not be significantly 9 
impacted because its habitats in the Yolo Bypass have developed under a long-term regime of 10 
periodic inundation events and inundation along expanded river floodplains would be infrequent. 11 
The periodic inundation would not result in a net permanent reduction in the acreage of this 12 
community in the study area. Therefore, there would be no substantial adverse effect on the 13 
community. The impact would be less than significant on the nontidal freshwater perennial 14 
emergent wetland natural community. 15 

Impact BIO-17: Modification of Nontidal Freshwater Perennial Emergent Wetland Natural 16 
Community from Ongoing Operation, Maintenance and Management Activities 17 

Once the physical facilities associated with Alternative 4 are constructed and the stream flow regime 18 
associated with changed water management is in effect, there would be new ongoing and periodic 19 
actions associated with operation, maintenance and management of the BDCP facilities and 20 
conservation lands that could affect nontidal freshwater perennial emergent wetland natural 21 
community in the study area. The ongoing actions include modified operation of upstream 22 
reservoirs, the diversion of Sacramento River flows in the north Delta, and reduced diversions from 23 
south Delta channels. These actions are associated with CM1 (see Impact BIO-16 for effects 24 
associated with CM2). The periodic actions would involve access road and conveyance facility 25 
repair, vegetation management at the various water conveyance facilities and habitat restoration 26 
sites (CM11), levee repair and replacement of levee armoring, channel dredging, and habitat 27 
enhancement in accordance with natural community management plans. The potential effects of 28 
these actions are described below. 29 

 Modified releases and water levels in upstream reservoirs. Modified releases and water levels at 30 
Shasta Lake, Lake Oroville, Whiskeytown Lake, Lewiston Lake, and Folsom Lake would not affect 31 
the nontidal freshwater perennial emergent wetland natural community. These reservoirs do 32 
not support significant stands of freshwater emergent wetlands. Changes in releases that would 33 
influence downstream river flows are discussed below. 34 

 Modified river flows upstream of and within the study area and reduced diversions from south 35 
Delta channels. Changes in releases from reservoirs upstream of the study area, increased 36 
diversion of Sacramento River flows in the north Delta, and reduced diversions from south Delta 37 
channels (associated with Operational Scenario H) would not result in the permanent reduction 38 
in acreage of the nontidal freshwater perennial emergent wetland natural community in the 39 
study area. The majority of this wetland type exists outside of the levees of the larger rivers and 40 
would not be affected by flow changes in river or Delta channels. Similarly, increased diversions 41 
of Sacramento River flows in the north Delta would not result in a permanent reduction in 42 
nontidal freshwater perennial emergent wetland community downstream of these diversions. 43 
Nontidal wetlands below the diversions are not directly connected to the rivers, as this reach of 44 
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the river is tidally influenced. Reduced diversions from south Delta channels would not create a 1 
reduction in this natural community. 2 

 Access road, water conveyance facility and levee repair. Periodic repair of access roads, water 3 
conveyance facilities and levees associated with the BDCP actions have the potential to require 4 
removal of adjacent vegetation and could entail earth and rock work in nontidal freshwater 5 
perennial emergent wetland habitats. This activity could lead to increased soil erosion, turbidity 6 
and runoff entering nontidal freshwater perennial habitats. These activities would be subject to 7 
normal erosion, turbidity and runoff control management practices, including those developed 8 
as part of AMM2 Construction Best Management Practices and Monitoring and AMM4 Erosion and 9 
Sediment Control Plan. Any vegetation removal or earthwork adjacent to or within aquatic 10 
habitats would require use of sediment and turbidity barriers, soil stabilization and revegetation 11 
of disturbed surfaces. Proper implementation of these measures would avoid permanent 12 
adverse effects on this community. 13 

 Vegetation management. Vegetation management, in the form of physical removal and chemical 14 
treatment, would be a periodic activity associated with the long-term maintenance of water 15 
conveyance facilities and restoration sites (CM11 Natural Communities Enhancement and 16 
Management). Use of herbicides to control nuisance vegetation could pose a long-term hazard to 17 
nontidal freshwater perennial emergent wetland natural community at or adjacent to treated 18 
areas. The hazard could be created by uncontrolled drift of herbicides, uncontrolled runoff of 19 
contaminated stormwater onto the natural community, or direct discharge of herbicides to 20 
nontidal perennial wetland areas being treated for invasive species removal. Environmental 21 
commitments and AMM5 Spill Prevention, Containment, and Countermeasure Plan have been 22 
made part of the BDCP to reduce hazards to humans and the environment from use of various 23 
chemicals during maintenance activities, including the use of herbicides. These commitments, 24 
including the commitment to prepare and implement spill prevention, containment, and 25 
countermeasure plans and stormwater pollution prevention plans, are described in Appendix 26 
3B, Environmental Commitments, of the Draft EIR/EIS. Best management practices, including 27 
control of drift and runoff from treated areas, and use of herbicides approved for use in aquatic 28 
environments would also reduce the risk of affecting natural communities adjacent to water 29 
conveyance features and levees associated with restoration activities. 30 

Herbicides to remove aquatic invasive species as part of CM13 would be used to restore the 31 
normal ecological function of tidal and nontidal aquatic habitats in planned restoration areas. 32 
The treatment activities would be conducted in concert with the California Department of 33 
Boating and Waterways’ invasive species removal program. Eliminating large stands of water 34 
hyacinth and Brazilian waterweed would improve habitat conditions for some aquatic species 35 
by removing cover for nonnative predators, improving water flow and removing barriers to 36 
movement (see Chapter 11, Fish and Aquatic Resources, of the Draft EIR/EIS). These habitat 37 
changes should also benefit terrestrial species that use tidal and nontidal freshwater perennial 38 
emergent wetland natural community for movement corridors and for foraging. Vegetation 39 
management effects on individual species are discussed in the species sections on following 40 
pages. 41 

 Habitat enhancement. The BDCP includes a long-term management element for the natural 42 
communities within the Plan Area (CM11). For nontidal freshwater perennial emergent wetland 43 
natural community, a management plan would be prepared that specifies actions to improve the 44 
value of the habitats for covered species. Actions would include control of invasive nonnative 45 
plant and animal species, fire management, restrictions on vector control and application of 46 



 

Alternative 4 

Terrestrial Biological Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12-100 
2015 

ICF 00139.14 

 

herbicides, and maintenance of infrastructure that would allow for movement through the 1 
community. The enhancement efforts would improve the long-term value of this community for 2 
both special-status and common species. 3 

The various operations and maintenance activities described above could alter acreage of nontidal 4 
freshwater perennial emergent wetland natural community in the study area through changes in 5 
flow patterns and changes in periodic inundation of this community. Activities could also introduce 6 
sediment and herbicides that would reduce the value of this community to common and sensitive 7 
plant and wildlife species. Other periodic activities associated with the Plan, including management, 8 
protection and enhancement actions associated with CM3 Natural Communities Protection and 9 
Restoration and CM11 Natural Communities Enhancement and Management, would be undertaken to 10 
enhance the value of the community. While some of these activities could result in small changes in 11 
acreage, these changes would be greatly offset by restoration activities planned as part of CM10 12 
Nontidal Marsh Restoration and protection actions associated with CM3 Natural Communities 13 
Protection and Restoration. The management actions associated with levee repair and control of 14 
invasive plant species would also result in a long-term benefit to the species associated with 15 
nontidal freshwater perennial emergent wetland habitats by improving water movement.  16 

NEPA Effects: Ongoing operation, maintenance and management activities associated with 17 
Alternative 4 would not result in a net permanent reduction in the nontidal freshwater perennial 18 
emergent wetland natural community within the study area. Therefore, there would be no adverse 19 
effect on this natural community. 20 

CEQA Conclusion: The operation and maintenance activities associated with Alternative 4 would 21 
have the potential to create minor changes in total acreage of nontidal freshwater perennial 22 
emergent wetland natural community in the study area, and could create temporary increases in 23 
turbidity and sedimentation. The activities could also introduce herbicides periodically to control 24 
nonnative, invasive plants. Implementation of environmental commitments and AMM2, AMM4, and 25 
AMM5 would minimize these impacts, and other operations and maintenance activities, including 26 
management, protection and enhancement actions associated with CM3 Natural Communities 27 
Protection and Restoration and CM11 Natural Communities Enhancement and Management, would 28 
create positive effects, including improved water movement in and adjacent to these habitats. Long-29 
term restoration activities associated with CM10 Nontidal Marsh Restoration and protection actions 30 
associated with CM3 Natural Communities Protection and Restoration would expand this natural 31 
community in the study area. Ongoing operation, maintenance and management activities would not 32 
result in a net permanent reduction in this sensitive natural community within the study area. 33 
Therefore, there would be a less-than-significant impact on the nontidal freshwater perennial 34 
emergent wetland natural community. 35 

Alkali Seasonal Wetland Complex 36 

Construction, operation, maintenance and management associated with the conservation 37 
components of Alternative 4 would have no long-term adverse effects on the habitats associated 38 
with the alkali seasonal wetland complex natural community. Initial development and construction 39 
of CM1, CM2 and CM4 would result in both permanent and temporary removal of this 40 
community(see Table 12-4-7). Full implementation of Alternative 4 would also include the following 41 
conservation actions over the term of the BDCP to benefit the alkali seasonal wetland natural 42 
community. 43 
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 Protect 150 acres of alkali seasonal wetland in Conservation Zones 1, 8 and/or 11 among a 1 
mosaic of protected grasslands and vernal pool complex (Objective ASWNC1.1, associated with 2 
CM3). 3 

 Restore or create alkali seasonal wetlands in Conservation Zones 1, 8, and/or 11 to achieve no 4 
net loss of wetted acres (up to 72 acres of alkali seasonal wetland complex restoration) 5 
(Objective ASWNC1.2, associated with CM3 and CM9). 6 

 Provide appropriate seasonal flooding characteristics for supporting and sustaining alkali 7 
seasonal wetland species (Objective ASWNC2.1, associated with CM3 and CM11). 8 

There is a variety of other, less specific conservation goals and objectives in Chapter 3, Section 3.3, 9 
Biological Goals and Objectives, of the Draft BDCP that would improve the value of alkali seasonal 10 
wetland natural community for terrestrial species. As explained below, with the protection, 11 
restoration, and enhancement of the amounts of habitat listed in the BDCP objectives, in addition to 12 
implementation of AMMs, impacts on this natural community would not be adverse for NEPA 13 
purposes and would be less than significant for CEQA purposes. 14 

Table 12-4-7. Changes in Alkali Seasonal Wetland Complex Natural Community Associated with 15 
Alternative 4 (acres)a 16 

Conservation Measureb 

Permanent  Temporary  Periodicd 

NT LLTc  NT LLTc  CM2 CM5 

CM1 2 2  0 0  0 0 

CM2 45 45  0 0  264–744 0 

CM4 13 27  0 0  0 0 

CM5 0 0  0 0  0 0 

CM6 Unk. Unk.  Unk. Unk.  0 0 

TOTAL IMPACTS 60 74  0 0  264–744 0 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects 
over the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. They represent the total loss of habitat that would occur over the 50-year 
life of the Plan. The LLT totals do not reflect the increases in habitat that would result from 
restoration and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT  = near-term 

LLT  = late long-term 

NA  = not applicable 

Unk. = unknown 

 17 

Impact BIO-18: Changes in Alkali Seasonal Wetland Complex Natural Community as a Result 18 
of Implementing BDCP Conservation Measures 19 

Construction, land grading and habitat restoration activities that would accompany the 20 
implementation of CM1, CM2 and CM4 under Alternative 4 would permanently eliminate an 21 
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estimated 74 acres of alkali seasonal wetland complex natural community in the study area. There 1 
would be no temporary impacts to alkali seasonal wetlands. These modifications represent 2 
approximately 2% of the 3,723 acres of the community that is mapped in the study area. Most of the 3 
losses (60 acres or 83%) would happen during the near-term of Alternative 4 implementation, as 4 
the water conveyance facility is constructed, the Yolo Bypass improvements are initiated, and 5 
habitat restoration is initiated. Alkali seasonal wetland complex protection (120 acres) and 6 
restoration (an estimated 58 acres, but determined by actual level of effect) would be initiated 7 
during the same period; when combined, these actions would offset the losses. By the end of the 8 
Plan period, 150 acres of this natural community would be protected and up to 74 acres would be 9 
restored. The analysis for this community in Chapter 5, Section 5.4.7.2, Beneficial Effects, of the Draft 10 
BDCP states that Alternative 4 would protect 150 acres of alkali seasonal wetland in Conservation 11 
Zones 1, 8, or 11, in a mosaic of protected grasslands and vernal pool complex. This would protect 12 
currently unprotected high-value alkali seasonal wetland complex in the Plan Area.  13 

The individual effects of each relevant conservation measure are addressed below. A summary 14 
statement of the combined impacts and NEPA and CEQA conclusions follows the individual 15 
conservation measure discussions. 16 

 CM1 Water Facilities and Operation: Construction of the Alternative 4 transmission lines 17 
immediately west of Clifton Court Forebay would permanently affect 2 acres of alkali seasonal 18 
wetland complex natural community. The alkali seasonal wetland complex at this location is 19 
scattered and significantly degraded by past agricultural and water development-related 20 
activities. It is surrounded by or adjacent to vernal pool complex natural community.  21 

The construction activity associated with CM1 also has the potential to lead to increased 22 
nitrogen deposition in alkali seasonal wetland habitats in the vicinity of Clifton Court Forebay. A 23 
significant number of cars, trucks, and land grading equipment involved in construction would 24 
emit small amounts of atmospheric nitrogen from fuel combustion; this material could be 25 
deposited in sensitive alkali seasonal wetland areas that are located west of the major 26 
construction areas at Clifton Court Forebay. Nitrogen deposition can pose a risk of adding a 27 
fertilizer to nitrogen-limited soils and their associated plants. Nonnative invasive species can be 28 
encouraged by the added nitrogen available. Appendix 5.J, Attachment 5J.A, Construction-Related 29 
Nitrogen Deposition on BDCP Natural Communities, , of the Draft BDCP addresses this issue in 30 
detail. It has been concluded that this potential deposition would pose a low risk of changing the 31 
alkali seasonal wetland complex in the construction area because the construction would occur 32 
primarily downwind of the natural community and the construction would contribute a 33 
negligible amount of nitrogen to regional projected emissions. No adverse effect is expected. 34 

 CM2 Yolo Bypass Fisheries Enhancement: Implementation of CM2 involves a number of 35 
construction activities within the Yolo and Sacramento Bypasses, including Fremont Weir and 36 
stilling basin improvements, Putah Creek realignment activities, Lisbon Weir modification and 37 
Sacramento Weir improvements. Realignment of Putah Creek could involve excavation and 38 
grading in alkali seasonal wetland complex as a new channel is constructed. Based on 39 
hypothetical construction footprints, a total of 45 acres could be permanently lost. This complex 40 
is located immediately south of the existing Putah Creek channel within the bypass, and is a 41 
relatively large, moderate to high value, contiguous expanse of this community. This loss would 42 
occur in the near-term timeframe. 43 

 CM3 Natural Communities Protection and Restoration: CM3 proposes to protect at least 150 acres 44 
of alkali seasonal wetland complex in CZ 1, CZ 8, and CZ 11 (Objective ASWNC1.1). The 45 
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protection would occur in areas containing a mosaic of grassland and vernal pool complex in 1 
unfragmented natural landscapes supporting a diversity of native plant and wildlife species. 2 
These areas would be both protected and enhanced to increase the cover of alkali seasonal 3 
wetland plants relative to nonnative species. 4 

 CM4 Tidal Natural Communities Restoration: Based on the use of hypothetical restoration 5 
footprints, implementation of CM4 would permanently inundate or remove 13 acres of alkali 6 
seasonal wetland complex in the near-term and inundate or remove 27 acres by the end of the 7 
Plan timeframe. The losses would be expected to occur in the Cache Slough and Suisun Marsh 8 
ROAs established for tidal restoration (see Figure 12-1). The largest losses would likely occur in 9 
the Lindsay Slough area and on the northern fringes of Suisun Marsh, north of the Potrero Hills. 10 
These losses would not fragment the alkali seasonal wetland communities adjacent to these 11 
sloughs because the losses would occur on the edges of the existing habitat. 12 

 CM9 Vernal Pool and Alkali Seasonal Wetland Complex Restoration: CM9 includes both vernal 13 
pool complex and alkali seasonal wetland complex restoration goals. The intent of the 14 
conservation measure is to match the acreage of restoration with the actual acreage lost to other 15 
conservation measures (primarily CM2 and CM4). The current estimate for alkali seasonal 16 
wetland complex restoration is 58 acres in the near-term and a total of 72 acres by the end of 17 
the BDCP restoration period. The goal is for no net loss of this natural community, consistent 18 
with BDCP Objective ASWNC1.2. Restoration in the Lindsay Slough area of the Cache Slough ROA 19 
and the northern region of the Suisun Marsh ROA would be consistent with essential habitat 20 
connectivity goals mapped in Figure 12-2 and described in Table 3.2-2 of Chapter 3, 21 
Conservation Strategy, of the Draft BDCP. 22 

The following paragraphs summarize the combined effects discussed above and describe other 23 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA impact conclusions are 24 
also included. 25 

Near-Term Timeframe 26 

During the near-term timeframe, Alternative 4 would affect the alkali seasonal wetland complex 27 
natural community through CM1 and CM2 construction losses (47acres permanent). These losses 28 
would occur in the Yolo Bypass south of Putah Creek and on land immediately west of Clifton Court 29 
Forebay. Approximately 13 acres of the inundation and construction-related losses in habitat from 30 
CM4 would occur in the near-term. These losses would occur primarily in the Cache Slough and 31 
Suisun Marsh ROAs mapped in Figure 12-1. 32 

The construction losses of this special-status natural community would represent an adverse effect 33 
if they were not offset by avoidance and minimization measures and restoration actions associated 34 
with BDCP conservation components. Loss of alkali seasonal wetland complex natural community 35 
would be considered both a loss in acreage of a sensitive natural community and a loss of wetland as 36 
defined by Section 404 of the CWA. However, the protection of 120 acres of alkali seasonal wetland 37 
complex as part of CM3, the restoration of 58 acres of this community as part of CM9, and the 38 
implementation of AMM30 Transmission Line Design and Alignment Guidelines during the first 10 39 
years of Alternative 4 implementation would offset this near-term loss, avoiding any adverse effect. 40 
AMM30 would require that transmission line construction avoid any losses of alkali seasonal 41 
wetland complex natural community (see Appendix 3.C, Avoidance and Minimization Measures, of 42 
the Draft BDCP for a full description of AMM30). Typical project-level mitigation ratios (2:1 for 43 
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protection and 1:1 for restoration) would indicate 120 acres of protection and 60 acres of 1 
restoration would be needed to offset (i.e., mitigate) the 60 acres of loss. 2 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 3 
Construction Best Management Practices and Monitoring, AMM6 Disposal and Reuse of Spoils, 4 
Reusable Tunnel Material, and Dredged Material, AMM7 Barge Operations Plan, and AMM10 5 
Restoration of Temporarily Affected Natural Communities. All of these AMMs include elements that 6 
avoid or minimize the risk of affecting habitats at work areas. The AMMs are described in detail in 7 
Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an updated version of 8 
AMM6 is provided in Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS. 9 

Late Long-Term Timeframe 10 

Implementation of Alternative 4 as a whole would result in relatively minor (2%) losses of alkali 11 
seasonal wetland natural community in the study area. These losses (74 acres) would be largely 12 
associated with construction of Yolo Bypass fish improvements (CM2) and inundation during tidal 13 
marsh restoration (CM4). Inundation losses would occur during the course of BDCP restoration 14 
activities, primarily in the Cache Slough and Suisun Marsh ROAs.  15 

NEPA Effects: In the first 10 years of implementing Alternative 4 conservation measures, 120 acres 16 
of alkali seasonal wetland complex would be protected as part of CM3 and 58 acres of this 17 
community would be restored as part of CM9. These conservation actions would offset the near-18 
term loss of this community associated with CM1, CM2 and CM4, avoiding any adverse effect. By the 19 
end of the Plan timeframe, Alternative 4 would protect a total of 150 acres of alkali seasonal wetland 20 
natural community (CM3) and would restore up to 72 acres (CM9). The protection and restoration 21 
would occur primarily in CZ 1, CZ 8 and/or CZ 11, in the Cache Slough, Suisun Marsh and Clifton 22 
Court Forebay areas. Therefore, Alternative 4 would not have an adverse effect on the alkali 23 
seasonal wetland complex natural community. 24 

CEQA Conclusion: 25 

Near-Term Timeframe 26 

Alternative 4 would result in the permanent loss of approximately 60 acres of alkali seasonal 27 
wetland complex natural community due to water conveyance facility construction (CM1),to 28 
construction of fish passage improvements (CM2), and inundation during tidal marsh restoration 29 
(CM4). . The construction losses would occur primarily in the area just south of Putah Creek in the 30 
Yolo Bypass and adjacent to Clifton Court Forebay, while inundation losses would occur in the Cache 31 
Slough and Suisun Marsh ROAs. The losses would be spread across the near-term timeframe. 32 

The construction losses of this special-status natural community would represent an adverse effect 33 
if they were not offset by avoidance and minimization measures and other actions associated with 34 
BDCP conservation components. Loss of alkali seasonal wetland complex natural community would 35 
be considered both a loss in acreage of a sensitive natural community and a loss of wetland as 36 
defined by Section 404 of the CWA. However, the protection of 120 acres of alkali seasonal wetland 37 
complex as part of CM3, the restoration of 58 acres of this community as part of CM9, and the 38 
implementation of AMM30 Transmission Line Design and Alignment Guidelines during the first 10 39 
years of Alternative 4 implementation would offset this near-term loss, avoiding any significant 40 
impact. Typical project-level mitigation ratios (2:1 for protection and 1:1 for restoration) would 41 
indicate 120 acres of protection and 60 acres or restoration would be needed to offset (i.e., mitigate) 42 
the 60 acres of loss. AMM1, AMM2, AMM3, AMM4, and AMM10 would also be implemented to 43 
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minimize impacts. Because of the offsetting protection and restoration activities and AMMs, impacts 1 
would be less than significant. 2 

Late Long-Term Timeframe 3 

At the end of the Plan period, 74 acres of alkali seasonal wetland complex natural community would 4 
be permanently removed by conservation actions, 150 acres would be protected and up to 74 acres 5 
would be restored. The restoration acres actually developed would depend on the number of acres 6 
affected during Alternative 4 implementation. There would be no net permanent reduction in the 7 
acreage of this natural community within the study area. Therefore, Alternative 4 would have a less-8 
than-significant impact on the alkali seasonal wetland complex natural community. 9 

Impact BIO-19: Increased Frequency, Magnitude and Duration of Periodic Inundation of 10 
Alkali Seasonal Wetland Complex Natural Community 11 

CM2 Yolo Bypass Fisheries Enhancement would modify the inundation regime of the Yolo Bypass, a 12 
man-made waterway. CM2, which is designed to improve fish passage and shallow flooded habitat 13 
for Delta fishes in the Yolo Bypass, would increase periodic inundation of alkali seasonal wetland 14 
complex natural community at scattered locations in the central and southern sections of the 15 
bypass. 16 

Operation of the Yolo Bypass under Alternative 4 would result in an increase in the frequency and 17 
duration of inundation on an estimated 264–744 acres of alkali seasonal wetland complex natural 18 
community. The methods used to estimate these inundation acreages are described in Appendix 5.J, 19 
Effects on Natural Communities, Wildlife, and Plants, of the Draft BDCP. The area more frequently 20 
affected by inundation would vary with the flow volume that would pass through the newly 21 
constructed notch in the Fremont Weir. The 264-acre increase in inundation would be associated 22 
with a notch flow of 1,000 cubic feet per second (cfs), and the 744-acre increase would result from a 23 
notch flow of 4,000 cfs. Plan-related increases in flow through Fremont Weir would be expected in 24 
30% of the years. The alkali seasonal wetland complex natural community occurs primarily in the 25 
central and southern reaches of the bypass, south of Putah Creek. The stands in this location are 26 
relatively large, with moderate to high value for associated plant and wildlife species. The 27 
anticipated change in management of flows in the Yolo Bypass includes more frequent releases in 28 
flows into the bypass from the Fremont and Sacramento Weirs, and in some years, later releases 29 
into the bypass in spring months (April and May).  30 

NEPA Effects: The modification of periodic inundation events in the Yolo Bypass associated with 31 
Alternative 4 would not adversely affect alkali seasonal wetland complex habitats, as they have 32 
persisted under similar high flows and extended inundation periods. There is the potential for some 33 
change in plant species composition as a result of longer inundation periods, but the natural 34 
community would persist. 35 

CEQA Conclusion: An estimated 264–744 acres of alkali seasonal wetland complex natural 36 
community in the Yolo Bypass would be subjected to more frequent inundation as a result of 37 
implementing CM2 under Alternative 4. This natural community is conditioned to periodic 38 
inundation; the slight increase in periodic inundation would not result in a net permanent reduction 39 
in the acreage of this community in the study area, although some change in plant species 40 
composition could occur. Increasing periodic inundation of alkali seasonal wetland complex natural 41 
community in the Yolo Bypass would have a less-than-significant impact on this natural community. 42 
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The effects of this inundation on wildlife and plant species are described in detail in later sections of 1 
this chapter. 2 

Impact BIO-20: Modification of Alkali Seasonal Wetland Complex Natural Community from 3 
Ongoing Operation, Maintenance and Management Activities 4 

Once the physical facilities associated with Alternative 4 were constructed and the stream flow 5 
regime associated with changed water management was in effect, there would be new ongoing and 6 
periodic actions associated with operation, maintenance and management of the BDCP facilities and 7 
conservation lands that could affect alkali seasonal wetland complex natural community in the study 8 
area. The ongoing actions include modified operation of upstream reservoirs, the diversion of 9 
Sacramento River flows in the north Delta, reduced diversions from south Delta channels, and 10 
recreation in and adjacent to Plan reserves. These actions are associated with CM1 and CM11 (see 11 
Impact BIO-19 for effects associated with CM2). The periodic actions would involve access road and 12 
conveyance facility repair, vegetation management at the various water conveyance facilities and 13 
habitat restoration sites (CM11), levee repair and replacement of levee armoring, channel dredging, 14 
and habitat enhancement in accordance with natural community management plans. The potential 15 
effects of these actions are described below. 16 

 Modified river flows upstream of and within the study area and reduced diversions from south 17 
Delta channels. Changes in releases from reservoirs upstream of the study area, increased 18 
diversion of Sacramento River flows in the north Delta, and reduced diversions from south Delta 19 
channels (associated with Operational Scenario H) would not affect alkali seasonal wetland 20 
natural community. This natural community does not exist within or adjacent to the active 21 
Sacramento River system channels and Delta waterways that would be affected by modified 22 
flow levels. 23 

 Access road, water conveyance facility and levee repair. Periodic repair of access roads, water 24 
conveyance facilities and levees associated with the BDCP actions have the potential to require 25 
removal of adjacent vegetation and could entail earth and rock work in or adjacent to alkali 26 
seasonal wetland complex habitats. This activity could lead to increased soil erosion and runoff 27 
entering these habitats. These activities would be subject to normal erosion and runoff control 28 
management practices, including those developed as part of AMM2 Construction Best 29 
Management Practices and Monitoring and AMM4 Erosion and Sediment Control Plan. Any 30 
vegetation removal or earthwork adjacent to or within alkali seasonal wetland complex habitats 31 
would require use of sediment barriers, soil stabilization and revegetation of disturbed surfaces 32 
as required by AMM10 Restoration of Temporarily Affected Natural Communities. Proper 33 
implementation of these measures would avoid permanent adverse effects on this community. 34 

 Vegetation management. Vegetation management, in the form of physical removal and chemical 35 
treatment, would be a periodic activity associated with the long-term maintenance of water 36 
conveyance facilities and restoration sites (CM11 Natural Communities Enhancement and 37 
Management). Use of herbicides to control nuisance vegetation could pose a long-term hazard to 38 
alkali seasonal wetland complex natural community at or adjacent to treated areas. The hazard 39 
could be created by uncontrolled drift of herbicides, uncontrolled runoff of contaminated 40 
stormwater onto the natural community, or direct discharge of herbicides to alkali seasonal 41 
wetland complex areas being treated for invasive species removal. Environmental commitments 42 
and AMM5 Spill Prevention, Containment, and Countermeasure Plan have been made part of the 43 
BDCP to reduce hazards to humans and the environment from use of various chemicals during 44 
maintenance activities, including the use of herbicides. These commitments, including the 45 
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commitment to prepare and implement spill prevention, containment, and countermeasure 1 
plans and stormwater pollution prevention plans, are described in Appendix 3B, Environmental 2 
Commitments, of the Draft EIR/EIS. Best management practices, including control of drift and 3 
runoff from treated areas, and use of herbicides approved for use in terrestrial environments 4 
would also reduce the risk of affecting natural communities adjacent to water conveyance 5 
features and levees associated with restoration activities. 6 

 Habitat enhancement. The BDCP includes a long-term management element for the natural 7 
communities within the Plan Area (CM11). For the alkali seasonal wetland complex natural 8 
community, a management plan would be prepared that specifies actions to improve the value 9 
of the habitats for covered species. Actions would include control of invasive nonnative plant 10 
and animal species, fire management, restrictions on vector control and application of 11 
herbicides, and maintenance of infrastructure that would allow for movement through the 12 
community. The enhancement efforts would improve the long-term value of this community for 13 
both special-status and common species. 14 

 Recreation. The BDCP would allow for certain types of recreation in and adjacent to alkali 15 
seasonal wetland natural community in the reserve system. The activities could include wildlife 16 
and plant viewing and hiking. CM11 Natural Communities Enhancement and Management 17 
describes this program and identifies applicable restrictions on recreation that might adversely 18 
affect alkali seasonal wetland habitat (see Chapter 3, Section 3.4.11 of the Draft BDCP and 19 
Appendix D, Section D.3.2.5 of this RDEIR/SDEIS). BDCP also includes an avoidance and 20 
minimization measure (AMM37) that further dictates limits on recreation activities that might 21 
affect this natural community. Most recreation would be docent-led wildlife and botanical tours, 22 
using existing trails and roads in the vicinity of the reserves. No new trails would be 23 
constructed. 24 

The various operations and maintenance activities described above could alter acreage of alkali 25 
seasonal wetland complex natural community in the study area. Activities could introduce sediment 26 
and herbicides that would reduce the value of this community to common and sensitive plant and 27 
wildlife species. Other periodic activities associated with the Plan, including management, 28 
protection and enhancement actions associated with CM3 Natural Communities Protection and 29 
Restoration and CM11 Natural Communities Enhancement and Management, would be undertaken to 30 
enhance the value of the community. While some of these activities could result in small changes in 31 
acreage, these changes would be offset by protection and restoration activities planned as part of 32 
CM3 Natural Communities Protection and Restoration and CM9 Vernal Pool and Alkali Seasonal 33 
Wetland Complex Restoration, or minimized by implementation of AMM2, AMM4, AMM5, AMM10 34 
and AMM37. The management actions associated with control of invasive plant species would also 35 
result in a long-term benefit to the species associated with alkali seasonal wetland complex habitats 36 
by eliminating competitive, invasive species of plants.  37 

NEPA Effects: Ongoing operation, maintenance and management activities associated with 38 
Alternative 4 would not result in a net permanent reduction in this natural community within the 39 
study area. Therefore, there would be no adverse effect on the alkali seasonal wetland complex 40 
natural community. 41 

CEQA Conclusion: The operation and maintenance activities associated with Alternative 4 would 42 
have the potential to create minor changes in total acreage of alkali seasonal wetland complex 43 
natural community in the study area, and could create temporary increases sedimentation. The 44 
activities could also introduce herbicides periodically to control nonnative, invasive plants. 45 
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Implementation of environmental commitments and AMM2, AMM4, AMM5, AMM10 and AMM37 1 
would minimize these impacts, and other operations and maintenance activities, including 2 
management, protection and enhancement actions associated with CM3 Natural Communities 3 
Protection and Restoration and CM11 Natural Communities Enhancement and Management, would 4 
create positive effects, including reduced competition from invasive, nonnative plants in these 5 
habitats. Long-term restoration activities associated with CM9 Vernal Pool and Alkali Seasonal 6 
Wetland Complex Restoration and protection actions associated with CM3 Natural Communities 7 
Protection and Restoration would ensure that the acreage of this natural community would not 8 
decrease in the study area. Ongoing operation, maintenance and management activities would not 9 
result in a net permanent reduction in this natural community within the study area. Therefore, 10 
there would be a less-than-significant impact on the alkali seasonal wetland complex natural 11 
community. 12 

Vernal Pool Complex 13 

Construction, operation, maintenance and management associated with the conservation 14 
components of Alternative 4 would have no long-term adverse effects on the habitats associated 15 
with the vernal pool complex natural community. Initial development and construction of CM1 and 16 
CM4 would result in permanent removal of 216 acres of this community (see Table 12-4-8). Full 17 
implementation of Alternative 4 would also include the following conservation actions over the term 18 
of the BDCP to benefit the vernal pool complex natural community. 19 

 Protect 600 acres of existing vernal pool complex in Conservation Zones 1, 8, and 11, primarily 20 
in core vernal pool recovery areas (Objective VPNC1.1, associated with CM3). 21 

 Restore vernal pool complex in Conservation Zones 1, 8, and/or 11 to achieve no net loss of 22 
vernal pool acreage (up to 67 acres of vernal pool complex restoration, assuming that all 23 
anticipated impacts [10 wetted acres] occur and that the restored vernal pool complex has 15% 24 
density of vernal pools) (Objective VPNC1.2, associated with CM3 and CM9). 25 

There is a variety of other, less specific conservation goals and objectives in Chapter 3, Section 3.3 26 
Biological Goals and Objectives, of the Draft BDCP that would improve the value of vernal pool 27 
complex natural community for terrestrial species. As explained below, with the protection, 28 
restoration and enhancement of the amounts of habitat listed in the BDCP objectives, in addition to 29 
implementation of AMMs, impacts on this natural community would not be adverse for NEPA 30 
purposes and would be less than significant for CEQA purposes. 31 
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Table 12-4-8. Changes in Vernal Pool Complex Natural Community Associated with Alternative 4 1 
(acres)a 2 

Conservation Measureb 

Permanent  Temporary  Periodicd 

NT LLTc  NT LLTc  CM2 CM5 

CM1 28 28  3 3  0 0 

CM2 0 0  0 0  0–4 0 

CM4 201 372  0 0  0 0 

CM5 0 0  0 0  0 0 

CM6 Unk. Unk.  Unk. Unk.  0 0 

TOTAL IMPACTS 229 400  3 3  0–4 0 
a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 

Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT  = near-term 

LLT  = late long-term 

NA  = not applicable 

Unk. = unknown 

Impact BIO-21: Changes in Vernal Pool Complex Natural Community as a Result of 3 
Implementing BDCP Conservation Measures 4 

Construction, land grading and habitat restoration activities that would accompany the 5 
implementation of CM1 and CM4 could permanently eliminate an estimated 400 acres and 6 
temporarily remove 3 acres of vernal pool complex natural community in the study area. These 7 
acreages are based on the proposed location of the CM1 construction footprint and a theoretical 8 
footprint for CM4 tidal marsh restoration activities. The loss of this combined 403 acres would 9 
represent approximately 3% of the 12,133 acres of the community that is mapped in the study area. 10 
An estimated 232 acres of the loss could occur during the near-term of Alternative 4 11 
implementation, as the water conveyance facility is constructed and tidal marsh restoration is 12 
initiated. Vernal pool complex protection (400 acres) and restoration (an estimated 40 acres, with 13 
actual restoration based on level of effect) would be initiated during the first 10 years of Alternative 14 
4 implementation to counteract the loss of habitat. By the end of the Plan period, 600 acres of this 15 
natural community would be protected and up to 67 acres would be restored. Because of the high 16 
sensitivity of this natural community and its shrinking presence in the Plan Area, avoidance and 17 
minimization measures have been built into the BDCP to eliminate the majority of this potential loss. 18 
The analysis in Chapter 5, Section 5.4.8.2, Beneficial Effects, of the Draft BDCP indicates that 19 
implementation of Alternative 4 would protect at least 600 acres of vernal pool complex in 20 
Conservation Zones 1, 8, and 11 and additional vernal pool complex would be restored to achieve no 21 
net loss of this community. 22 
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The individual effects of the relevant conservation measure are addressed below. A summary 1 
statement of the combined impacts and NEPA and CEQA conclusions follows the individual 2 
conservation measure discussions. 3 

 CM1 Water Facilities and Operation: Construction of the Alternative 4 water conveyance facilities 4 
would directly affect 31 acres of vernal pool complex natural community, including 28 acres 5 
permanently affected and 3 acres temporarily affected. The permanent loss would occur along 6 
the southern edge of Clifton Court Forebay, where the forebay would be expanded to provide 7 
greater storage capacity and from the construction of permanent transmission lines. The 8 
temporary losses would occur in a temporary work area immediately adjacent to Clifton Court 9 
Forebay (see Figure 12-1 and the Terrestrial Biology Mapbook in Appendix A, Draft EIR/EIS In-10 
Text Chapter Revisions, of this RDEIR/SDEIS).  11 

Because of the close proximity of construction activity to adjacent vernal pool complex near 12 
Clifton Court Forebay, there is also the potential for indirect loss or damage to vernal pools from 13 
changes in pool hydrology or deposition of construction-related sediment. These potential 14 
indirect effects are discussed in detail in the vernal pool crustaceans impact analysis later in this 15 
chapter. 16 

The construction activity associated with CM1 also has the potential to lead to increased 17 
nitrogen deposition in vernal pool complex habitats in the vicinity of Clifton Court Forebay and 18 
Stone Lakes National Wildlife Refuge. A significant number of cars, trucks, and land grading 19 
equipment involved in construction would emit small amounts of atmospheric nitrogen from 20 
fuel combustion; this material could be deposited in sensitive vernal pool areas that are located 21 
west of the major construction areas at Clifton Court Forebay and east of the construction areas 22 
adjacent to Stone Lakes NWR. Nitrogen deposition can pose a risk of adding a fertilizer to 23 
nitrogen-limited soils and their associated plants. Nonnative invasive species can be encouraged 24 
by the added nitrogen available. Appendix 5.J, Attachment 5J.A, Construction-Related Nitrogen 25 
Deposition on BDCP Natural Communities, of the Draft BDCP addresses this issue in detail. It has 26 
been concluded that this potential deposition would pose a low risk of changing the vernal pool 27 
complex in the construction areas because the construction would contribute a negligible 28 
amount of nitrogen to regional projected emissions. Also, the construction at Clifton Court 29 
Forebay would occur primarily downwind of the natural community. At Stone Lakes National 30 
Wildlife Refuge, the USFWS refuge management undertakes active invasive species control, 31 
including use of grazing. No adverse effect is expected. 32 

 CM3 Natural Communities Protection and Restoration: CM3 proposes to protect at least 600 acres 33 
of vernal pool complex in CZ 1, CZ 8, and CZ 11 (BDCP Objective VPNC1.1). The protection would 34 
occur in areas containing a mosaic of grassland and vernal pool complex in unfragmented 35 
natural landscapes supporting a diversity of native plant and wildlife species. These areas would 36 
be both protected and enhanced to increase the cover of vernal pool complex plants relative to 37 
nonnative species. 38 

 CM4 Tidal Natural Communities Restoration: Based on the use of hypothetical restoration 39 
footprints, implementation of CM4 tidal marsh restoration in CZs 1 and 11 (Cache Slough and 40 
Suisun Marsh ROAs; see Figure 12-1) could permanently inundate or remove 201 acres of vernal 41 
pool complex in the near-term timeframe. By the end of the Plan period, a total of 372 acres 42 
could be affected. The principal areas likely to be affected include the Cache Slough drainage just 43 
west of the Yolo Bypass and the Nurse Slough drainage just east of the Potrero Hills. 44 
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 CM9 Vernal Pool and Alkali Seasonal Wetland Complex Restoration: CM9 includes both vernal 1 
pool complex and alkali seasonal wetland complex restoration goals. The current estimate for 2 
vernal pool complex restoration is 40 acres in the near-term and a total of 67 acres by the end of 3 
the BDCP restoration period. This restoration conservation measure includes a “no net loss” 4 
policy normally applied to this natural community (BDCP Objective VPNC1.2). 5 

The following paragraphs summarize the combined effects discussed above and describe other 6 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA impact conclusions are 7 
also included. 8 

Near-Term Timeframe 9 

During the near-term timeframe, Alternative 4 could directly affect 232 acres of vernal pool complex 10 
natural community through inundation or construction-related losses in habitat from CM1 and CM4 11 
activities. This loss would likely occur in the Cache Slough or Suisun Marsh ROAs mapped in Figure 12 
12-1 in Appendix A, Draft EIR/EIS In-Text Chapter Revisions, of this RDEIR/SDEIS, and in the vicinity 13 
of Clifton Court Forebay (see the Terrestrial Biology Mapbook in Appendix A). 14 

The construction or inundation loss of this special-status natural community would represent an 15 
adverse effect if it were not offset by avoidance and minimization measures and restoration actions 16 
associated with BDCP conservation components. Loss of vernal pool complex natural community 17 
would be considered both a loss in acreage of a sensitive natural community and a loss of wetland as 18 
defined by Section 404 of the CWA. The protection of 400 acres of vernal pool complex as part of 19 
CM3 and the restoration of up to 40 acres of this community (including a commitment to have 20 
restoration keep pace with losses; Chapter 3, Section 3.4.9, Conservation Measure 9, in the Draft 21 
BDCP) as part of CM9 during the first 10 years of Alternative 4 implementation would partially 22 
offset this near-term loss. The Plan focuses this protection in the core vernal pool areas identified in 23 
the USFWS vernal pool recovery plan (U.S. Fish and Wildlife Service 2005). The core areas exist in 24 
CZ 1, CZ 8 and CZ 11 (see Figure 12-1). Typical project-level mitigation ratios (2:1 for protection and 25 
1:1 for restoration) would indicate 464 acres of protection and 232 acres of restoration would be 26 
needed to offset (i.e., mitigate) the 232 acres of loss. Without additional avoidance and minimization 27 
measures to reduce the potential effect, the proposed protection and restoration would not meet the 28 
typical mitigation for vernal pool complex losses.  29 

To avoid this adverse effect, the BDCP includes commitments to implement AMM1 Worker 30 
Awareness Training, AMM2 Construction Best Management Practices and Monitoring, AMM3 31 
Stormwater Pollution Prevention Plan, AMM4 Erosion and Sediment Control Plan, AMM10 Restoration 32 
of Temporarily Affected Natural Communities, AMM12 Vernal Pool Crustaceans, and AMM30 33 
Transmission Line Design and Alignment Guidelines. All of these AMMs include elements that avoid or 34 
minimize the risk of affecting habitats at work areas. AMM12 limits the direct removal of vernal pool 35 
crustacean habitat to no more than 10 wetted acres and the indirect effect to no more than 20 36 
wetted acres through the life of the Plan. This is equivalent to approximately 67 acres of direct loss 37 
and 134 acres of indirect loss of vernal pool complex natural community. The AMMs are described in 38 
detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an updated 39 
version of AMM6 is provided in Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS. With 40 
these AMMs in place, Alternative 4 would not adversely affect vernal pool complex natural 41 
community in the near-term. 42 
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Late Long-Term Timeframe 1 

The late long-term effect on vernal pool complex natural community would be 400 acres of 2 
permanent and 3 acres of temporary loss. These losses would be associated with the construction of 3 
CM1 facilities in the vicinity of Clifton Court Forebay and the ongoing restoration of tidal wetland in 4 
the Cache Slough and Suisun Marsh ROAs. However, 600 acres would be protected (CM3) and up to 5 
67 acres would be restored (CM9) through the course of Alternative 4 implementation. In addition, 6 
the avoidance and minimization measures listed above would reduce the actual loss of this 7 
community to no more than 10 wetted acres of vernal pool crustacean habitat from direct activities 8 
and 20 acres of habitat from indirect effects.  9 

NEPA Effects: The conservation measures associated with Alternative 4 include protection of 400 10 
acres (CM3) and restoration of an estimated 40 acres (CM9) of vernal pool complex in the near-term 11 
time frame. The Plan focuses the protection in the core vernal pool areas identified in the USFWS 12 
vernal pool recovery plan (U.S. Fish and Wildlife Service 2005). The core areas exist in CZ 1, CZ 8 and 13 
CZ 11 (see Figure 12-1). In addition, Alternative 4 includes AMM12, which limits the removal of 14 
vernal pool crustacean habitat to no more than 10 wetted acres and the indirect effect to no more 15 
than 20 wetted acres through the life of the Plan. With this and other AMMs in place, the Alternative 16 
4 not adversely affect vernal pool complex natural community in the near-term. With these 17 
conservation measures and AMMs in effect through the entire Plan period, Alternative 4 would not 18 
have an adverse effect on the vernal pool complex natural community in the long term.  19 

CEQA Conclusion: 20 

Near-Term Timeframe 21 

During the 10-year near-term time frame, Alternative 4 could result in the direct loss of 22 
approximately 232 acres of vernal pool complex natural community due to inundation during tidal 23 
marsh restoration (CM4) and construction of the water conveyance facility (CM1). The losses would 24 
likely occur in the Cache Slough or Suisun Marsh ROAs, and immediately adjacent to Clifton Court 25 
Forebay.  26 

The construction- and inundation-related loss of this special-status natural community would 27 
represent a significant impact if it were not offset by avoidance and minimization measures and 28 
other actions associated with BDCP conservation components. Loss of vernal pool complex natural 29 
community would be considered both a loss in acreage of a sensitive natural community and a loss 30 
of wetland as defined by Section 404 of the CWA. The protection of 400 acres of vernal pool complex 31 
as part of CM3 and the restoration of an estimated 40 acres of this community (including a 32 
commitment to have restoration keep pace with losses; Chapter 3, Section 3.4.9, Conservation 33 
Measure 9, in the Draft BDCP) as part of CM9 during the first 10 years of Alternative 4 34 
implementation would partially offset this near-term loss. Typical project-level mitigation ratios 35 
(2:1 for protection and 1:1 for restoration) would indicate 464 acres of protection and 232 acres of 36 
restoration would be needed to offset (i.e., mitigate) the 232 acres of loss. Without additional 37 
avoidance and minimization measures to reduce the potential impact, the proposed protection and 38 
restoration would not meet the typical mitigation for vernal pool complex losses. However, 39 
Alternative 4 also includes AMM1, AMM2, AMM3, AMM4, AMM10, AMM12 and AMM30 to minimize 40 
impacts. AMM12 places a strict limit on the acres of wetted vernal pool crustacean habitat that can 41 
be lost to conservation actions (10 acres of direct and 20 acres of indirect loss). Because of the 42 
offsetting protection and restoration activities and implementation of AMMs, impacts would be less 43 
than significant. 44 
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Late Long-Term Timeframe 1 

At the end of the Plan period, 400 acres of vernal pool complex natural community could be 2 
permanently removed and 3 acres could be temporarily removed. Through CMs 3 and 9, 600 acres 3 
of vernal pool complex natural community would be protected and up to 67 acres would be 4 
restored. In addition, AMM12 would limit the acres of wetted vernal pool crustacean habitat loss to 5 
10 acres from direct actions and 20 acres from indirect actions. This is equivalent to the direct loss 6 
of 67 acres and the indirect loss of 134 acres of vernal pool complex natural community. There 7 
would be no net permanent reduction in the acreage of this natural community within the study 8 
area. Alternative 4 would have a less-than-significant impact on this natural community. 9 

Impact BIO-22: Increased Frequency, Magnitude and Duration of Periodic Inundation of 10 
Vernal Pool Complex Natural Community 11 

CM2 Yolo Bypass Fisheries Enhancement would modify the inundation/flooding regime of the Yolo 12 
Bypass, a man-made waterway. CM2, which is designed to improve fish passage and shallow flooded 13 
habitat for Delta fishes in the Yolo Bypass, could increase periodic inundation of a small acreage of 14 
vernal pool complex natural community in the southern section of the bypass, south of Putah Creek. 15 

Operation of the Yolo Bypass under Alternative 4 would result in an increase in the frequency, 16 
magnitude and duration of inundation on an estimated 0–4 acres of vernal pool complex natural 17 
community. The methods used to estimate this inundation acreage are described in Appendix 5.J, 18 
Effects on Natural Communities, Wildlife, and Plants, of the Draft BDCP. The area more frequently 19 
affected by inundation would vary with the flow volume that would pass through the newly 20 
constructed notch in the Fremont Weir. The 4-acre increase in inundation would only occur at the 21 
highest modeled flow regime, 8,000 cfs. Plan-related increases in flow through Fremont Weir would 22 
be expected in 30% of the years. 23 

The vernal pool complex natural community that would likely be affected occurs in the southern 24 
reaches of the bypass, south of Putah Creek. There are several relatively large, contiguous areas of 25 
vernal pools on the western edge of the bypass in this area. The anticipated change in management 26 
of flows in the Yolo Bypass includes more frequent releases in flows into the bypass from the 27 
Fremont and Sacramento Weirs, and in some years, later releases into the bypass in spring months 28 
(April and May).  29 

NEPA Effects: The modification of periodic inundation events in the Yolo Bypass associated with 30 
Alternative 4 water operations would not adversely affect vernal pool complex habitats, as they 31 
have persisted under similar high flows and extended inundation periods. There is the potential, 32 
however, for some change in plant species composition as a result of longer inundation periods. 33 

CEQA Conclusion: An estimated 0–4 acres of vernal pool complex natural community in the Yolo 34 
Bypass would be subjected to more frequent inundation as a result of implementing CM2 under 35 
Alternative 4. This natural community is conditioned to periodic inundation; the slight increase in 36 
periodic inundation would not result in a net permanent reduction in the acreage of this community 37 
in the study area, although some change in plant species composition could occur. Increasing 38 
periodic inundation of vernal pool complex natural community in the Yolo Bypass would have a less-39 
than-significant impact on the community.  40 
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Impact BIO-23: Modification of Vernal Pool Complex Natural Community from Ongoing 1 
Operation, Maintenance and Management Activities 2 

Once the physical facilities associated with Alternative 4 are constructed and the stream flow regime 3 
associated with changed water management is in effect, there would be new ongoing and periodic 4 
actions associated with operation, maintenance and management of the BDCP facilities and 5 
conservation lands that could affect vernal pool complex natural community in the study area. The 6 
ongoing actions include modified operation of upstream reservoirs, the diversion of Sacramento 7 
River flows in the north Delta, reduced diversions from south Delta channels, and recreation 8 
activities in Plan preserves. These actions are associated with CM1 and CM11(see Impact BIO-22 for 9 
effects associated with CM2). The periodic actions would involve access road and conveyance facility 10 
repair, vegetation management at the various water conveyance facilities and habitat restoration 11 
sites (CM11), levee repair and replacement of levee armoring, channel dredging, and habitat 12 
enhancement in accordance with natural community management plans. The potential effects of 13 
these actions are described below. 14 

 Modified river flows upstream of and within the study area and reduced diversions from south 15 
Delta channels. Changes in releases from reservoirs upstream of the study area, increased 16 
diversion of Sacramento River flows in the north Delta, and reduced diversions from south Delta 17 
channels (associated with Operational Scenario H) would not affect vernal pool complex natural 18 
community. This natural community does not exist within or adjacent to the major Sacramento 19 
River system and Delta waterways. 20 

 Access road, water conveyance facility and levee repair. Periodic repair of access roads, water 21 
conveyance facilities and levees associated with the BDCP actions have the potential to require 22 
removal of adjacent vegetation and could entail earth and rock work adjacent to vernal pool 23 
complex habitats. This activity could lead to increased soil erosion and runoff entering these 24 
habitats. These activities would be subject to normal erosion and runoff control management 25 
practices, including those developed as part of AMM2 Construction Best Management Practices 26 
and Monitoring and AMM4 Erosion and Sediment Control Plan. Any vegetation removal or 27 
earthwork adjacent to vernal pool complex habitats would require use of sediment barriers, soil 28 
stabilization and revegetation of disturbed surfaces as part of AMM10 Restoration of Temporarily 29 
Affected Natural Communities. Proper implementation of these measures would avoid 30 
permanent adverse effects on this community. 31 

 Vegetation management. Vegetation management, in the form of physical removal and chemical 32 
treatment, would be a periodic activity associated with the long-term maintenance of water 33 
conveyance facilities and restoration sites (CM11 Natural Communities Enhancement and 34 
Management). Use of herbicides to control nuisance vegetation could pose a long-term hazard to 35 
vernal pool complex natural community at or adjacent to treated areas. The hazard could be 36 
created by uncontrolled drift of herbicides, uncontrolled runoff of contaminated stormwater 37 
onto the natural community, or direct discharge of herbicides to vernal pool complex areas 38 
being treated for invasive species removal. Environmental commitments and AMM5 Spill 39 
Prevention, Containment, and Countermeasure Plan have been made part of the BDCP to reduce 40 
hazards to humans and the environment from use of various chemicals during maintenance 41 
activities, including the use of herbicides. These commitments, including the commitment to 42 
prepare and implement spill prevention, containment, and countermeasure plans and 43 
stormwater pollution prevention plans, are described in Appendix 3B, Environmental 44 
Commitments, of the Draft EIR/EIS. Best management practices, including control of drift and 45 
runoff from treated areas, and use of herbicides approved for use in terrestrial or aquatic 46 
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environments would also reduce the risk of affecting natural communities adjacent to water 1 
conveyance features and levees associated with restoration activities. 2 

 Habitat enhancement. The BDCP includes a long-term management element for the natural 3 
communities within the Plan Area (CM11). For the vernal pool complex natural community, a 4 
management plan would be prepared that specifies actions to improve the value of the habitats 5 
for covered species. Actions would include control of invasive nonnative plant and animal 6 
species, fire management, restrictions on vector control and application of herbicides, and 7 
maintenance of infrastructure that would allow for movement through the community. The 8 
enhancement efforts would improve the long-term value of this community for both special-9 
status and common species. 10 

 Recreation. The BDCP would allow for certain types of recreation in and adjacent to vernal pool 11 
complexes in the reserve system. The activities could include wildlife and plant viewing and 12 
hiking. CM11 Natural Communities Enhancement and Management describes this program and 13 
identifies applicable restrictions on recreation that might adversely affect vernal pool habitat 14 
(see Chapter 3, Section 3.4.11 of the Draft BDCP and Appendix D, Section D.3.2.5 of this 15 
RDEIR/SDEIS). BDCP also includes an avoidance and minimization measure (AMM37) that 16 
further dictates limits on recreation activities that might affect vernal pools. Recreational trails 17 
would be limited to existing trails and roads. New trail construction would be prohibited within 18 
the vernal pool complex reserves. It is expected that most activities would be docent-led tours of 19 
reserves, minimizing adverse effects. 20 

The various operations and maintenance activities described above could alter acreage of vernal 21 
pool complex natural community in the study area. Activities could introduce sediment and 22 
herbicides that would reduce the value of this community to common and sensitive plant and 23 
wildlife species. Other periodic activities associated with the Plan, including management, 24 
protection and enhancement actions associated with CM3 Natural Communities Protection and 25 
Restoration and CM11 Natural Communities Enhancement and Management, would be undertaken to 26 
enhance the value of the community. While some of these activities could result in small changes in 27 
acreage, these changes would be greatly offset by restoration activities planned as part of CM9 28 
Vernal Pool and Alkali Seasonal Wetland Complex Restoration, or minimized by implementation of 29 
AMM2, AMM4, AMM5, AMM10, AMM12, AMM37 and AMM30. The management actions associated 30 
with control of invasive plant species would also result in a long-term benefit to the species 31 
associated with vernal pool complex habitats by eliminating competitive, invasive species of plants. 32 

NEPA Effects: Ongoing operation, maintenance and management activities associated with 33 
Alternative 4 would not result in a net permanent reduction in the vernal pool complex natural 34 
community within the study area. Therefore, there would be no adverse effect on this natural 35 
community. 36 

CEQA Conclusion: The operation and maintenance activities associated with Alternative 4 would 37 
have the potential to create minor changes in total acreage of vernal pool complex natural 38 
community in the study area, and could create temporary increases in sedimentation or damage 39 
from recreational activity. The activities could also introduce herbicides periodically to control 40 
nonnative, invasive plants. Implementation of environmental commitments and AMM2, AMM4, 41 
AMM5, AMM10, AMM12, AMM37 and AMM30 would minimize these impacts, and other operations 42 
and maintenance activities, including management, protection and enhancement actions associated 43 
with CM3 Natural Communities Protection and Restoration and CM11 Natural Communities 44 
Enhancement and Management, would create positive effects, including reduced competition from 45 
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invasive, nonnative plants in these habitats. Long-term restoration activities associated with CM9 1 
Vernal Pool and Alkali Seasonal Wetland Complex Restoration and protection actions associated with 2 
CM3 Natural Communities Protection and Restoration would ensure that the acreage of this natural 3 
community would not decrease in the study area. Ongoing operation, maintenance and management 4 
activities would not result in a net permanent reduction in this natural community within the study 5 
area. Therefore, there would be a less-than-significant impact on the vernal pool complex natural 6 
community. 7 

Managed Wetland 8 

The conservation components of Alternative 4 would reduce the acreage of managed wetland 9 
currently found in the study area. Initial development and construction of CM1, CM2, CM4, and CM6 10 
would result in both permanent and temporary removal of this community (see Table 12-4-9). Full 11 
implementation of Alternative 4 would also include the following conservation action over the term 12 
of the BDCP to benefit the managed wetland natural community. 13 

 Protect and enhance 8,100 acres of managed wetland, at least 1,500 acres of which are in the 14 
Grizzly Island Marsh Complex (Objective MWNC1.1, associated with CM3). 15 

 Create 320 acres of managed wetlands consisting of greater sandhill crane roosting habitat in 16 
minimum patch sizes of 40 acres within the Greater Sandhill Crane Winter Use Area in 17 
Conservation Zones 3, 4, 5, or 6, with consideration of sea level rise and local seasonal flood 18 
events (Objective GSHC1.3, associated with CM10). 19 

 Create two wetland complexes within the Stone Lakes NWR refuge boundary. Each complex will 20 
consist of at least three wetlands totaling 90 acres of greater sandhill crane roosting habitat. One 21 
of the wetland complexes may be replaced by 180 acres of cultivated lands that are flooded 22 
following harvest for crane roosting and foraging habitat (Objective GSHC1.4, associated with 23 
CM10). 24 

In addition to this conservation action, creation of similar habitat values by restoring tidal brackish 25 
emergent wetland and tidal freshwater emergent wetland as part of CM4 would further offset the 26 
losses of managed wetland. The net effect would be a substantial decrease in the amount of 27 
managed wetland, but an increase in similar habitat value for special-status and common species as 28 
the managed wetland is converted to tidal marsh. Impacts on this natural community would not be 29 
adverse for NEPA purposes and would be less than significant for CEQA purposes. Refer to Impacts 30 
BIO-178 through BIO-183 in the Shorebirds and Waterfowl discussion at the end of this section 31 
(Section 12.3.3.9) for further consideration of the effects of removing managed wetland natural 32 
community. 33 
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Table 12-4-9. Changes in Managed Wetland Associated with Alternative 4 (acres)a 1 

Conservation Measureb 

Permanent  Temporary  Periodicd 

NT LLTc  NT LLTc  CM2 CM5 

CM1 22 22  29 29  0 0 

CM2 24 24  44 44  931–2,612 0 

CM4 5,718 13,746  0 0  0 0 

CM5 0 0  0 0  0 6 

CM6 Unk. Unk.  Unk. Unk.  0 0 

TOTAL IMPACTS 5,764 13,792  73 73  931–2,612 6 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT  = near-term 

LLT  = late long-term 

NA  = not applicable 

Unk. = unknown 

 2 

Impact BIO-24: Changes in Managed Wetland Natural Community as a Result of Implementing 3 
BDCP Conservation Measures 4 

Construction, land grading and habitat restoration activities that would accompany the 5 
implementation of CM1, CM2, CM4, and CM6 would permanently eliminate an estimated 13,792 6 
acres of managed wetland in the study area. This modification represents approximately 19% of the 7 
70,798 acres of managed wetland that is mapped in the study area. This loss would occur over the 8 
course of BDCP restoration activity, as construction and tidal marsh restoration proceed. Managed 9 
wetland protection (8,100 acres) and restoration (500 acres) would take place over the same 10 
period, but would not replace the acreage lost. The analysis in Chapter 5, Section 5.4.9.2, Beneficial 11 
Effects, of the Draft BDCP states that at least 8,100 acres of managed wetlands would be protected, of 12 
which at least 1,500 acres would be located within the Grizzly Island marsh complex, consistent 13 
with the U.S. Fish and Wildlife Service salt marsh harvest mouse recovery plan. Although the 14 
primary purpose of the 1,500 acres of protection is to protect and enhance habitat for the salt marsh 15 
harvest mouse, it is also expected to benefit the managed wetland natural community and the 16 
diversity of species that use it, including migratory waterfowl and the western pond turtle. 17 

The individual effects of the relevant conservation measure are addressed below. A summary 18 
statement of the combined impacts and NEPA and CEQA conclusions follows the individual 19 
conservation measure discussions. 20 

 CM1 Water Facilities and Operation: Construction of the Alternative 4 water conveyance facilities 21 
would permanently remove 22 acres and temporarily remove 29 acres of managed wetland 22 
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community. The permanent losses would occur near the northeast corner of Clifton Court 1 
Forebay for the construction of a permanent shaft location and a permanent access road on 2 
Bouldin Island. Temporary impacts would occur in association with temporary work areas for a 3 
concrete batch plant on Mandeville Island and the reusable tunnel material conveyor facility 4 
near Clifton Court Forebay (see Terrestrial Biology Mapbook in Appendix A, Draft EIR/EIS In-5 
Text Chapter Revisions, of this RDEIR/SDEIS). Smaller losses would occur from construction of 6 
the temporary transmission lines that parallel the tunnel alignment northwest of the 7 
intermediate forebay and across the length of Mandeville Island. These losses would take place 8 
during the near-term construction period. 9 

 CM2 Yolo Bypass Fisheries Enhancement: Implementation of CM2 involves a number of 10 
construction activities that could permanently or temporarily remove managed wetland, 11 
including west side channels modifications, Putah Creek realignment activities, Lisbon Weir 12 
modification and Sacramento Weir improvements. All of these activities could involve 13 
excavation and grading in managed wetland areas to improve passage of fish through the 14 
bypasses. Based on hypothetical construction footprints, a total of 24 acres could be 15 
permanently removed and 44 acres could be temporarily removed. This activity would occur 16 
primarily in the near-term timeframe. 17 

 CM4 Tidal Natural Communities Restoration: Based on the use of hypothetical restoration 18 
footprints, implementation of CM4 would permanently inundate or remove 13,746 acres of 19 
managed wetland community. These losses would be expected to occur primarily in the Suisun 20 
Marsh ROA, but could also occur in the Cache Slough and West Delta ROAs (see Figure 12-1). 21 
These acres of managed wetland would be converted to natural wetland, including large 22 
acreages of tidal brackish emergent wetland and tidal freshwater emergent wetland. These 23 
natural wetlands provide comparable or improved habitat for the special-status species that 24 
occupy managed wetland. The newly created tidal marsh would not create a barrier or result in 25 
fragmentation of managed wetland, as most species are capable of utilizing both communities. 26 
An estimated 500 acres of managed wetland would be restored and 8,100 acres would be 27 
enhanced and protected through CM3 Natural Communities Protection and Restoration, as 28 
established by BDCP Objective MWNC1.1 All of the restoration and 4,800 acres of the protection 29 
would happen during the first 10 years of Alternative 4 implementation, which would coincide 30 
with the timeframe of water conveyance facilities construction and early implementation of 31 
CM4. The remaining restoration would be spread over the following 30 years. Managed wetland 32 
restoration is expected to include at least 320 acres in CZ 3, CZ 4, CZ 5, and CZ 6 (Figure 12-1) to 33 
benefit sandhill crane, as stated in BDCP Objective GSHC1.3. The enhancement and protection 34 
would be focused in Suisun Marsh, but could also occur in CZs with existing managed wetland 35 
(CZ 1, CZ 2, CZ 4, CZ 5, CZ 6, and CZ 7). 36 

 CM6 Channel Margin Enhancement: Channel margin habitat enhancement could result in filling 37 
of small amounts of managed wetland habitat along 20 miles of river and sloughs. The extent of 38 
this loss cannot be quantified at this time, but the majority of the enhancement activity would 39 
occur on the edges of tidal perennial aquatic habitat, including levees and channel banks. 40 
Managed wetland adjacent to these tidal areas could be affected. The improvements would 41 
occur within the study area on sections of the Sacramento, San Joaquin and Mokelumne Rivers, 42 
and along Steamboat and Sutter Sloughs. 43 

The following paragraphs summarize the combined effects discussed above and describe other 44 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA impact conclusions are 45 
also included. 46 
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Near-Term Timeframe 1 

During the near-term timeframe, Alternative 4 would permanently remove 5,764 acres and 2 
temporarily remove 73 acres of managed wetland through inundation or construction-related losses 3 
in habitat from CM1, CM2, and CM4 activities. Twenty-two acres of the permanent loss and 29 acres 4 
of the temporary loss would be associated with construction of the water conveyance facilities 5 
(CM1). These near-term losses would occur in various locations, but the majority would occur in 6 
Suisun Marsh and the lower Yolo Bypass as tidal marsh is restored. 7 

The construction or inundation loss of this special-status natural community would represent an 8 
adverse effect if it were not offset by other conservation actions. Loss of managed wetland natural 9 
community would be considered both a loss in acreage of a sensitive natural community and 10 
potentially a loss of wetland as defined by Section 404 of the CWA. Many managed wetland areas are 11 
interspersed with small natural wetlands that would be regulated under Section 404. The 12 
restoration of 500 acres (CM10) and protection and enhancement of 4,800 acres (CM3) of managed 13 
wetland during the first 10 years of Alternative 4 implementation would fully offset the losses 14 
associated with CM1, but would only partially offset the total near-term loss. Typical project-level 15 
mitigation ratios (1:1 for protection) would indicate 22 acres of protection would be needed to 16 
offset the 22 acres of loss associated with CM1; a total of 5,837 acres of protection would be needed 17 
to offset (i.e., mitigate) the 5,837 acres of permanent and temporary loss from all near-term actions. 18 
The combined protection and restoration proposed for managed wetland in the near-term would 19 
fall 537 acres short of full replacement. However, the CM4 marsh restoration activities that would be 20 
creating this loss would be simultaneously creating 2,000 acres of tidal brackish emergent wetland 21 
and 8,850 acres of tidal freshwater emergent wetland in place of the managed wetland in the near-22 
term. This acreage would significantly exceed the number of acres of managed wetland lost. 23 
Mitigation measures would also be undertaken to reduce the effects of managed wetland loss on 24 
waterfowl in Suisun Marsh (Mitigation Measure BIO-179a) and the Yolo/Delta basins (Mitigation 25 
Measure 179b) if the protection and enhancement actions of CM3 and CM10 were not sufficient to 26 
replace the value of managed wetlands for waterfowl in these basins. Refer to the General Terrestrial 27 
Biology Effects discussion later in this section. 28 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 29 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 30 
Plan, AMM4 Erosion and Sediment Control Plan, and AMM10 Restoration of Temporarily Affected 31 
Natural Communities. All of these AMMs include elements that avoid or minimize the risk of affecting 32 
habitats at work areas. The AMMs are described in detail in Appendix 3.C, Avoidance and 33 
Minimization Measures, of the Draft BDCP, and an updated version of AMM6 is provided in Appendix 34 
D, Substantive BDCP Revisions, of this RDEIR/SDEIS. 35 

In spite of the managed wetland protection, restoration and avoidance measures contained in 36 
Alternative 4, there would be a net reduction in the acreage of this special-status natural community 37 
in the near-term. This would be an adverse effect when judged by the significance criteria listed 38 
earlier in this chapter. However, the conversion of these managed habitats to natural tidal wetland 39 
types that support similar ecological functions (2,000 acres of tidal brackish emergent wetland and 40 
8,850 acres of tidal freshwater emergent wetland) would offset this adverse effect. Also, there are 41 
other conservation actions contained in the BDCP (CM3 and CM11) that would improve 42 
management and enhance existing habitat values, further offsetting the effects of managed wetland 43 
loss on covered and noncovered special-status terrestrial species and on common species that rely 44 
on this natural community for some life phase. As a result, there would be no adverse effect. 45 
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Late Long-Term Timeframe 1 

At the end of the Plan period, 13,792 acres of managed wetland natural community would be 2 
permanently removed by conservation actions, 8,100 acres would be protected and 500 acres would 3 
be restored. There would be a net permanent reduction in the acreage of this special-status natural 4 
community within the study area. Simultaneously, there would be the creation of 6,000 acres of tidal 5 
brackish emergent wetland and 24,000 acres of tidal freshwater emergent wetland in place of this 6 
managed wetland.  7 

NEPA Effects: Alternative 4 would result in a loss 13,792 acres of managed wetland within the study 8 
area; however, it would also protect and enhance 8,100 acres and restore 500 acres of this habitat. 9 
In addition, Alternative 4 would restore 6,000 acres of tidal brackish emergent wetland and 24,000 10 
acres of tidal freshwater emergent wetland that support similar ecological functions to those of 11 
managed wetland. Therefore, there would be no adverse effect on managed wetland natural 12 
community. 13 

CEQA Conclusion:  14 

Near-Term Timeframe 15 

During the near-term timeframe, Alternative 4 would permanently remove 5,764 acres and 16 
temporarily remove 73 acres of managed wetland through inundation or construction-related losses 17 
in habitat from CM1, CM2, and CM4 activities. Seven acres of permanent loss and 29 acres of 18 
temporary loss would be associated with construction of the water conveyance facilities (CM1) in 19 
various locations. The majority of the near-term loss would be in Suisun Marsh and the lower Yolo 20 
Bypass as tidal marsh is restored. 21 

The construction or inundation loss of this special-status natural community would represent a 22 
significant impact if it were not offset by other conservation actions. Loss of managed wetland 23 
natural community would be considered both a loss in acreage of a sensitive natural community and 24 
potentially a loss of wetland as defined by Section 404 of the CWA. The restoration of 500 acres and 25 
protection and enhancement of 4,800 acres of managed wetland as part of CM3 and CM10 during 26 
the first 10 years of Alternative 4 implementation would fully offset the losses associated with CM1, 27 
but would only partially offset the total near-term loss. Typical project-level mitigation ratios (1:1 28 
for protection) would indicate 22 acres of protection would be needed to offset the 22 acres of loss 29 
associated with CM1; a total of 5,837 acres of protection would be needed to offset (i.e., mitigate) the 30 
5,837 acres of permanent and temporary loss from all near-term actions. The combined protection 31 
and restoration proposed for managed wetland in the near-term would fall 537 acres short of full 32 
replacement. However, the CM4 marsh restoration activities that would be creating this loss would 33 
be simultaneously creating 2,000 acres of tidal brackish emergent wetland and 8,850 acres of tidal 34 
freshwater emergent wetland in place of the managed wetland in the near-term. This acreage would 35 
significantly exceed the number of acres of managed wetland lost. Mitigation measures would also 36 
be undertaken to reduce the effects of managed wetland loss on waterfowl in Suisun Marsh 37 
(Mitigation Measure BIO-179a) and the Yolo/Delta basins (Mitigation Measure 179b) if the 38 
protection and enhancement actions of CM3 and CM10 were not sufficient to replace the value of 39 
managed wetlands for waterfowl in these basins. Refer to the General Terrestrial Biology Effects 40 
discussion later in this section (Section 12.3.3.9). 41 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 42 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 43 
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Plan, AMM4 Erosion and Sediment Control Plan, and AMM10 Restoration of Temporarily Affected 1 
Natural Communities. All of these AMMs include elements that avoid or minimize the risk of affecting 2 
habitats at work areas. The AMMs are described in detail in Appendix 3.C, Avoidance and 3 
Minimization Measures, of the Draft BDCP, and an updated version of AMM6 is provided in Appendix 4 
D, Substantive BDCP Revisions, of this RDEIR/SDEIS. 5 

In spite of the managed wetland protection, restoration and avoidance measures contained in 6 
Alternative 4, there would be a net reduction in the acreage of this special-status natural community 7 
in the near-term. This would be a significant impact when judged by the significance criteria listed 8 
earlier in this chapter. However, the conversion of these managed habitats to natural tidal wetland 9 
types that support similar ecological functions (2,000 acres of tidal brackish emergent wetland and 10 
8,850 acres of tidal freshwater emergent wetland) would offset this significant impact. Also, there 11 
are other conservation actions contained in the BDCP (CM3 and CM11) that would improve 12 
management and enhance existing habitat values, further offsetting the impacts of managed wetland 13 
loss on covered and noncovered special-status terrestrial species and on common species that rely 14 
on this natural community for some life phase. As a result, there would be a less-than-significant 15 
impact. 16 

Late Long-Term Timeframe 17 

At the end of the Plan period, 13,792 acres of managed wetland natural community would be 18 
permanently removed by conservation actions, 8,100 acres would be protected and 500 acres would 19 
be restored. There would be a net permanent reduction in the acreage of this special-status natural 20 
community within the study area. Simultaneously, there would be the creation of 6,000 acres of tidal 21 
brackish emergent wetland and 24,000 acres of tidal freshwater emergent wetland in place of this 22 
managed wetland. Because these natural wetlands support similar ecological functions to those of 23 
managed wetland, there would be a less-than-significant impact. 24 

Impact BIO-25: Increased Frequency, Magnitude and Duration of Periodic Inundation of 25 
Managed Wetland Natural Community 26 

Two Alternative 4 conservation measures would modify the inundation/flooding regimes of both 27 
natural and man-made waterways in the study area. CM2, which is designed to improve fish passage 28 
and shallow flooded habitat for Delta fishes in the Yolo Bypass, would increase periodic inundation 29 
of managed wetland on wildlife management areas and duck clubs scattered up and down the 30 
central and southern bypass. CM5 would expose this community to additional flooding as channel 31 
margins are modified and levees are set back to improve fish habitat along some of the major rivers 32 
and waterways in the south Delta. 33 

 CM2 Yolo Bypass Fisheries Enhancement: Operation of the Yolo Bypass under Alternative 4 would 34 
result in an increase in the frequency, magnitude and duration of inundation of 931-2,612 acres 35 
of managed wetland natural community. The methods used to estimate these inundation 36 
acreages are described in Appendix 5.J, Effects on Natural Communities, Wildlife, and Plants, of 37 
the Draft BDCP. The area more frequently affected by inundation would vary with the flow 38 
volume that would pass through the newly constructed notch in the Fremont Weir. The 931-39 
acre increase in inundation would be associated with a notch flow of 8,000 cubic feet per second 40 
(cfs), and the 2,612-acre increase would result from a notch flow of 4,000 cfs. Plan-related 41 
increases in flow through Fremont Weir would be expected in 30% of the years. Based on the 42 
theoretical modeling that has been completed to-date, the largest acreages would be associated 43 
with the Sacramento Bypass Wildlife Area, the Yolo Bypass Wildlife Area, and private managed 44 
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wetlands south of Putah Creek. The anticipated change in management of flows in the Yolo 1 
Bypass includes more frequent releases in flows into the bypass from the Fremont and 2 
Sacramento Weirs, and in some years, later releases into the bypass in spring months (April and 3 
May). With larger flows, the water depths may also increase over Existing Conditions. While the 4 
managed wetlands of the Yolo Bypass are conditioned to periodic inundation events, the more 5 
frequent and extended inundation periods may make it more difficult to actively manage the 6 
areas for maximum food production for certain species (waterfowl primarily) and may alter the 7 
plant assemblages in some years. The effects of this periodic inundation on birds and other 8 
terrestrial species are discussed later in this chapter. The additional inundation would not be 9 
expected to reduce the acreage of managed wetland on a permanent basis. The extended 10 
inundation would be designed to expand foraging and spawning habitat for Delta fishes. 11 

 CM5 Seasonally Inundated Floodplain Restoration: Floodplain restoration would result in an 12 
increase in the frequency, magnitude and duration of inundation of an estimated 6 acres of 13 
managed wetland. Specific locations for this restoration activity have not been identified, but 14 
they would likely be focused in the south Delta area, along the major rivers and Delta channels. 15 
The connection of these wetlands to stream flooding events would be beneficial to the ecological 16 
function of managed wetlands, especially as they relate to BDCP target aquatic species. Foraging 17 
activity and refuge sites would be expanded into areas currently unavailable or infrequently 18 
available to some aquatic species. The more frequent flooding would periodically interfere with 19 
management activities associated with terrestrial species (primarily waterfowl) and may result 20 
in changes in plant composition and management strategies over time. 21 

In summary, 937–2,6181 acres of managed wetland community in the study area would be 22 
subjected to more frequent inundation as a result of implementing two Alternative 4 conservation 23 
measures (CM2 and CM5). 24 

NEPA Effects: Managed wetland community would not be adversely affected because much of the 25 
acreage affected is conditioned to periodic inundation. The more frequent inundation could create 26 
management problems associated with certain species, especially waterfowl, and result in changes 27 
over time in plant species composition. The total acreage of managed wetland would not be 28 
expected to change permanently as a result of the periodic inundation. 29 

CEQA Conclusion: An estimated 937–2,618 acres of managed wetland community in the study area 30 
would be subjected to more frequent inundation as a result of implementing CM2 and CM5 under 31 
Alternative 4. Managed wetland community would not be significantly impacted because periodic 32 
inundation is already experienced by most of the land that would be affected. There could be 33 
increased management problems and a long-term shift in plant species composition. The periodic 34 
inundation would not be expected to result in a net permanent reduction in the acreage of this 35 
community in the study area. Therefore, there would be a less-than-significant impact on the 36 
community. 37 

Impact BIO-26: Modification of Managed Wetland Natural Community from Ongoing 38 
Operation, Maintenance and Management Activities 39 

Once the physical facilities associated with Alternative 4 are constructed and the stream flow regime 40 
associated with changed water management is in effect, there would be new ongoing and periodic 41 
actions associated with operation, maintenance and management of the BDCP facilities and 42 
conservation lands that could affect managed wetland natural community in the study area. The 43 
ongoing actions include changes in operation of upstream reservoirs, the diversion of Sacramento 44 
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River flows in the north Delta, reduced diversions from south Delta channels, and recreational use of 1 
reserve areas. These actions are associated with CM1 and CM11 (see the impact discussion above for 2 
effects associated with CM2). The periodic actions would involve access road and conveyance facility 3 
repair, vegetation management at the various water conveyance facilities and habitat restoration 4 
sites (CM11), levee repair and replacement of levee armoring, channel dredging, and habitat 5 
enhancement in accordance with natural community management plans. The potential effects of 6 
these actions are described below. 7 

 Modified river flows upstream of and within the study area and reduced diversions from south 8 
Delta channels. Changes in releases from reservoirs upstream of the study area, increased 9 
diversion of Sacramento River flows in the north Delta, and reduced diversions from south Delta 10 
channels (associated with Operational Scenario H) would not result in the reduction in acreage 11 
of the managed wetland natural community in the study area. Flow levels in the upstream rivers 12 
would not change to the degree that water levels in adjacent managed wetlands would be 13 
altered. Similarly, increased diversions of Sacramento River flows in the north Delta would not 14 
result in a permanent reduction in the managed wetland community downstream of these 15 
diversions. The majority of the managed wetlands below the diversions is not directly connected 16 
to the rivers. Reduced diversions from the south Delta channels would not create a reduction in 17 
this natural community. 18 

 Access road, water conveyance facility and levee repair. Periodic repair of access roads, water 19 
conveyance facilities and levees associated with the BDCP actions have the potential to require 20 
removal of adjacent vegetation and could entail earth and rock work in managed wetland 21 
habitats. This activity could lead to increased soil erosion, turbidity and runoff entering 22 
managed wetlands. These activities would be subject to normal erosion, turbidity and runoff 23 
control management practices, including those developed as part of AMM2 Construction Best 24 
Management Practices and Monitoring and AMM4 Erosion and Sediment Control Plan. Any 25 
vegetation removal or earthwork adjacent to or within managed wetland habitats would require 26 
use of sediment and turbidity barriers, soil stabilization and revegetation of disturbed surfaces. 27 
Proper implementation of these measures would avoid permanent adverse effects on this 28 
community. 29 

 Vegetation management. Vegetation management, in the form of physical removal and chemical 30 
treatment, would be a periodic activity associated with the long-term maintenance of water 31 
conveyance facilities and restoration sites (CM11 Natural Communities Enhancement and 32 
Management). Use of herbicides to control nuisance vegetation could pose a long-term hazard to 33 
managed wetland natural community at or adjacent to treated areas. The hazard could be 34 
created by uncontrolled drift of herbicides, uncontrolled runoff of contaminated stormwater 35 
onto the community, or direct discharge of herbicides to managed wetland areas being treated 36 
for invasive species removal. Environmental commitments and AMM5 Spill Prevention, 37 
Containment, and Countermeasure Plan have been made part of the BDCP to reduce hazards to 38 
humans and the environment from use of various chemicals during maintenance activities, 39 
including the use of herbicides. These commitments, including the commitment to prepare and 40 
implement spill prevention, containment, and countermeasure plans and stormwater pollution 41 
prevention plans, are described in Appendix 3B, Environmental Commitments, of the Draft 42 
EIR/EIS. Best management practices, including control of drift and runoff from treated areas, 43 
and use of herbicides approved for use in aquatic and terrestrial environments would also 44 
reduce the risk of affecting natural communities adjacent to water conveyance features and 45 
levees associated with restoration activities. 46 
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Herbicides to remove aquatic invasive species as part of CM13 would be used to restore the 1 
normal ecological function of tidal and nontidal aquatic habitats in planned restoration areas. 2 
The treatment activities would be conducted in concert with the California Department of 3 
Boating and Waterways’ invasive species removal program. Eliminating large stands of water 4 
hyacinth and Brazilian waterweed would improve habitat conditions for some aquatic species 5 
by removing cover for nonnative predators, improving water flow and removing barriers to 6 
movement (see Chapter 11, Fish and Aquatic Resources, of the Draft EIR/EIS). These habitat 7 
changes should also benefit terrestrial species that use managed wetland natural community for 8 
movement corridors and for foraging. Vegetation management effects on individual species are 9 
discussed in the species sections on following pages. 10 

 Habitat enhancement. The BDCP includes a long-term management element for the natural 11 
communities within the Plan Area (CM11). For the managed wetland natural community, a 12 
management plan would be prepared that specifies actions to improve the value of the habitats 13 
for covered species. Actions would include control of invasive nonnative plant and animal 14 
species, fire management, restrictions on vector control and application of herbicides, and 15 
maintenance of infrastructure that would allow for movement through the community. The 16 
enhancement efforts would improve the long-term value of this community for both special-17 
status and common species. 18 

 Recreation. The BDCP would allow hunting, fishing and hiking in managed wetland reserve 19 
areas. CM11 Natural Communities Enhancement and Management describes this program and 20 
identifies applicable restrictions on recreation that might adversely affect managed wetland 21 
habitat (see Chapter 3, Section 3.4.11 of the Draft BDCP and Appendix D, Section D.3.2.5 of this 22 
RDEIR/SDEIS). BDCP also includes an avoidance and minimization measure (AMM37) that 23 
further dictates limits on recreation activities that might affect this natural community. Hunting 24 
would be the dominant activity in fall and winter months, while fishing and hiking would be 25 
allowed in non-hunting months. 26 

The various operations and maintenance activities described above could alter acreage of managed 27 
wetland natural community in the study area through facilities maintenance, vegetation 28 
management, and recreation. Activities could also introduce sediment and herbicides that would 29 
reduce the value of this community to common and sensitive plant and wildlife species. Other 30 
periodic activities associated with the Plan, including management, protection and enhancement 31 
actions associated with CM3 Natural Communities Protection and Restoration and CM11 Natural 32 
Communities Enhancement and Management, would be undertaken to enhance the value of the 33 
community. While some of these activities could result in small changes in acreage, these changes 34 
would be offset by restoration activities planned as part of CM10 Nontidal Marsh Restoration, CM4 35 
Tidal Natural Communities Restoration, and protection and restoration actions associated with CM3 36 
Natural Communities Protection and Restoration. Recreation activity effects would be minimized by 37 
AMM37 (see Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP). The 38 
management actions associated with levee repair and control of invasive plant species would also 39 
result in a long-term benefit to the species associated with managed wetland habitats by improving 40 
water movement.  41 

NEPA Effects: Ongoing operation, maintenance and management activities associated with 42 
Alternative 4 would not result in a net permanent reduction in acreage of managed wetland natural 43 
community within the study area. Therefore, there would be no adverse effect on this natural 44 
community. 45 
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CEQA Conclusion: The operation and maintenance activities associated with Alternative 4 would 1 
have the potential to create minor changes in total acreage of managed wetland natural community 2 
in the study area, and could create temporary increases in turbidity and sedimentation. The 3 
activities could also introduce herbicides periodically to control nonnative, invasive plants. Hunting 4 
could intermittently reduce the availability of this community to special-status and common wildlife 5 
species. Implementation of environmental commitments and AMM2, AMM4, AMM5, and AMM37 6 
would minimize these impacts, and other operations and maintenance activities, including 7 
management, protection and enhancement actions associated with CM3 Natural Communities 8 
Protection and Restoration and CM11 Natural Communities Enhancement and Management, would 9 
create positive effects, including improved water movement in and adjacent to these habitats. Long-10 
term restoration activities associated with CM10 Nontidal Marsh Restoration and CM4 Tidal Natural 11 
Communities Restoration, and protection and restoration actions associated with CM3 Natural 12 
Communities Protection and Restoration would greatly expand the ecological functions of this natural 13 
community in the study area. Ongoing operation, maintenance and management activities would not 14 
result in a net permanent reduction in this sensitive natural community within the study area. 15 
Therefore, there would be a less-than-significant impact on the managed wetland natural 16 
community. 17 

Other Natural Seasonal Wetland 18 

The other natural seasonal wetlands natural community encompasses all the remaining natural (not 19 
managed) seasonal wetland communities other than vernal pools and alkali seasonal wetlands. 20 
These areas mapped by CDFW (Hickson and Keeler-Wolf 2007) and ICF biologists (the western area 21 
of additional analysis; see Figure 12-1) consist of seasonally ponded, flooded, or saturated soils 22 
dominated by grasses, sedges, or rushes. The largest segments of this community in the study area 23 
are located along the Cosumnes River northeast of Thornton, and in the western extension of the 24 
study area northwest of Rio Vista. Most of the smaller mapped areas are located in the Suisun Marsh 25 
ROA on the western edge of the Montezuma Hills and in the interior of the Potrero Hills. There are 26 
also other natural seasonal wetlands mapped along Old River and Middle River in CZ 7 (Figure 27 
12-1). The only BDCP conservation component that would potentially affect this natural community 28 
is the seasonally inundated floodplain restoration conservation measure (CM5) (see Table 12-4-10). 29 
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Table 12-4-10. Changes in Other Natural Seasonal Wetland Associated with Alternative 4 (acres)a 1 

Conservation Measureb 

Permanent  Temporary  Periodicd 

NT LLTc  NT LLTc  CM2 CM5 

CM1 0 0  0 0  0 0 

CM2 0 0  0 0  0 0 

CM4 0 0  0 0  0 0 

CM5 0 0  0 0  0 2 

CM6 Unk. Unk.  Unk. Unk.  0 0 

TOTAL IMPACTS 0 0  0 0  0 2 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. 

NT  = near-term 

LLT  = late long-term 

NA  = not applicable 

Unk. = unknown 

 2 

Impact BIO-27: Modification of Other Natural Seasonal Wetland Natural Community as a 3 
Result of Implementing BDCP Conservation Measures 4 

Based on theoretical footprints for this activity, CM5 Seasonally Inundated Floodplain Restoration 5 
could expose 2 acres of other natural seasonal wetland community to additional flooding as channel 6 
margins are modified and levees are set back to improve fish habitat along some of the major rivers 7 
and waterways throughout the study area. Specific locations for this restoration activity have not 8 
been identified, but they would likely be focused in the south Delta area, along the major rivers and 9 
Delta channels, including the channels of Old River and Middle River. Several small patches of other 10 
natural seasonal wetland natural community are mapped along these waterways. The exposure of 11 
these seasonal wetlands to increased but infrequent episodes of stream flooding would not alter 12 
their ecological function or species composition. Their value to special-status and common plants 13 
and wildlife in the study area would not be affected. The effects of this inundation on wildlife and 14 
plant species are described in detail in later sections of this chapter. 15 

NEPA Effects: Alternative 4 conservation actions would not adversely affect other natural seasonal 16 
wetland natural community because the small increase in periodic flooding of up to 2 acres would 17 
not alter its function or general species makeup.  18 

CEQA Conclusion: An estimated 2 acres of other natural seasonal wetland community in the study 19 
area would be subjected to more frequent inundation from flood flows as a result of implementing 20 
CM5 under Alternative 4. This community would not be significantly impacted because a small 21 
increase in periodic flooding would not alter its ecological function or species composition. The 22 
periodic inundation would not result in a net permanent reduction in the acreage of this community 23 
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in the study area. Therefore, there would be no substantial adverse effect on the community. The 1 
impact would be less than significant. 2 

Impact BIO-28: Modification of Other Natural Seasonal Wetland Natural Community from 3 
Ongoing Operation, Maintenance and Management Activities 4 

Once the physical facilities associated with Alternative 4 are constructed and the stream flow regime 5 
associated with changed water management is in effect, there would be new ongoing and periodic 6 
actions associated with operation, maintenance and management of the BDCP facilities and 7 
conservation lands that could affect other natural seasonal wetland natural community in the study 8 
area. The ongoing actions include modified operation of upstream reservoirs, the diversion of 9 
Sacramento River flows in the north Delta, and reduced diversions from south Delta channels. These 10 
actions are associated with CM1. The periodic actions would involve access road and conveyance 11 
facility repair, vegetation management at the various water conveyance facilities and habitat 12 
restoration sites (CM11), levee repair and replacement of levee armoring, channel dredging, and 13 
habitat enhancement in accordance with natural community management plans. The potential 14 
effects of these actions are described below. 15 

 Modified river flows upstream of and within the study area and reduced diversions from south 16 
Delta channels. Changes in releases from reservoirs upstream of the study area, increased 17 
diversion of Sacramento River flows in the north Delta, and reduced diversions from south Delta 18 
channels (associated with Operational Scenario H) would not affect other natural seasonal 19 
wetland natural community. The small areas mapped in the study area are not in or adjacent to 20 
streams that would experience changes in water levels as a result of these operations. 21 

 Access road, water conveyance facility and levee repair. Periodic repair of access roads, water 22 
conveyance facilities and levees associated with the BDCP actions have the potential to require 23 
removal of adjacent vegetation and could entail earth and rock work in other natural seasonal 24 
wetland habitats. This activity could lead to increased soil erosion and runoff entering these 25 
habitats. These activities would be subject to normal erosion and runoff control management 26 
practices, including those developed as part of AMM2 Construction Best Management Practices 27 
and Monitoring and AMM4 Erosion and Sediment Control Plan. Any vegetation removal or 28 
earthwork adjacent to or within other natural seasonal wetland habitats would require use of 29 
sediment barriers, soil stabilization and revegetation of disturbed surfaces as required by 30 
AMM10 Restoration of Temporarily Affected Natural Communities. Proper implementation of 31 
these measures would avoid permanent adverse effects on this community. 32 

 Vegetation management. Vegetation management, in the form of physical removal and chemical 33 
treatment, would be a periodic activity associated with the long-term maintenance of water 34 
conveyance facilities and restoration sites (CM11 Natural Communities Enhancement and 35 
Management). Use of herbicides to control nuisance vegetation could pose a long-term hazard to 36 
the other natural seasonal wetland natural community at or adjacent to treated areas. The 37 
hazard could be created by uncontrolled drift of herbicides, uncontrolled runoff of contaminated 38 
stormwater onto the natural community, or direct discharge of herbicides to wetland areas 39 
being treated for invasive species removal. Environmental commitments and AMM5 Spill 40 
Prevention, Containment, and Countermeasure Plan have been made part of the BDCP to reduce 41 
hazards to humans and the environment from use of various chemicals during maintenance 42 
activities, including the use of herbicides. These commitments, including the commitment to 43 
prepare and implement spill prevention, containment, and countermeasure plans and 44 
stormwater pollution prevention plans, are described in Appendix 3B, Environmental 45 
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Commitments, of the Draft EIR/EIS. Best management practices, including control of drift and 1 
runoff from treated areas, and use of herbicides approved for use in terrestrial or aquatic 2 
environments would also reduce the risk of affecting natural communities adjacent to water 3 
conveyance features and levees associated with restoration activities. 4 

 Habitat enhancement. The BDCP includes a long-term management element for the natural 5 
communities within the Plan Area (CM11). For the other natural seasonal wetland natural 6 
community, a management plan would be prepared that specifies actions to improve the value 7 
of the habitats for covered species. Actions would include control of invasive nonnative plant 8 
and animal species, fire management, restrictions on vector control and application of 9 
herbicides, and maintenance of infrastructure that would allow for movement through the 10 
community. The enhancement efforts would improve the long-term value of this community for 11 
both special-status and common species. 12 

The various operations and maintenance activities described above could alter acreage of other 13 
natural seasonal wetland natural community in the study area. Activities could introduce sediment 14 
and herbicides that would reduce the value of this community to common and sensitive plant and 15 
wildlife species. Other periodic activities associated with the Plan, including management, 16 
protection and enhancement actions associated with CM3 Natural Communities Protection and 17 
Restoration and CM11 Natural Communities Enhancement and Management, would be undertaken to 18 
enhance the value of the community. While some of these activities could result in small changes in 19 
acreage, these changes would be minor when compared to the restoration activities planned as part 20 
of CM9 Vernal Pool and Alkali Seasonal Wetland Complex Restoration, or minimized by 21 
implementation of AMM2, AMM4, AMM5, and AMM10. The vernal pool complex conservation 22 
measure includes restoration of 139 acres of seasonal wetlands with similar ecological values as the 23 
other natural seasonal wetland community. The management actions associated with control of 24 
invasive plant species would also result in a long-term benefit to the species associated with other 25 
natural seasonal wetland habitats by eliminating competitive, invasive species of plants.  26 

NEPA Effects: Ongoing operation, maintenance and management activities associated with 27 
Alternative 4 would not result in a net permanent reduction in this natural community within the 28 
study area. Therefore, there would be no adverse effect on the other natural seasonal wetland 29 
natural community. 30 

CEQA Conclusion: The operation and maintenance activities associated with Alternative 4 would 31 
have the potential to create minor changes in total acreage of other natural seasonal wetland natural 32 
community in the study area, and could create temporary increases in sedimentation. The activities 33 
could also introduce herbicides periodically to control nonnative, invasive plants. Implementation of 34 
environmental commitments and AMM2, AMM4, AMM5, and AMM10 would minimize these impacts, 35 
and other operations and maintenance activities, including management, protection and 36 
enhancement actions associated with CM3 Natural Communities Protection and Restoration and 37 
CM11 Natural Communities Enhancement and Management, would create positive effects, including 38 
reduced competition from invasive, nonnative plants in these habitats. Long-term restoration 39 
activities associated with CM9 Vernal Pool and Alkali Seasonal Wetland Complex Restoration and 40 
protection actions associated with CM3 Natural Communities Protection and Restoration would 41 
ensure that the ecological values provided by this small natural community would not decrease in 42 
the study area. Ongoing operation, maintenance and management activities would not result in a net 43 
permanent reduction in this natural community within the study area. Therefore, there would be a 44 
less-than-significant impact on the other natural seasonal wetland natural community. 45 
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Grassland 1 

Construction, operation, maintenance and management associated with the conservation 2 
components of Alternative 4 would have no long-term adverse effects on the habitats associated 3 
with the grassland natural community. Initial development and construction of CM1, CM2, CM4, 4 
CM5, CM6, CM7, CM11 and CM18 would result in both permanent and temporary removal of this 5 
community (see Table 12-4-11). Full implementation of Alternative 4 would also include the 6 
following conservation actions over the term of the BDCP to benefit the grassland natural 7 
community. 8 

 Protect 8,000 acres of grassland with at least 2,000 acres protected in Conservation Zone 1, at 9 
least 1,000 acres protected in Conservation Zone 8, and at least 2,000 acres protected in 10 
Conservation Zone 11 (Objective GNC1.1, associated with CM3). 11 

 Restore 2,000 acres of grasslands to connect fragmented patches of protected grassland and to 12 
provide upland habitat adjacent to riparian, tidal, and nontidal natural communities for wildlife 13 
foraging and upland refugia (Objective GNC1.2, associated with CM3 and CM8). 14 

 Of the 8,000 acres of grassland protected and at least 2,000 acres of grassland restored, protect 15 
or restore grasslands adjacent to restored tidal brackish emergent wetlands to provide 200 feet 16 
of adjacent grasslands beyond the sea level rise accommodation (Objective GNC1.4, associated 17 
with CM3 and CM8). 18 

There is a variety of other, less specific conservation goals and objectives in Chapter 3, Section 3.3, 19 
Biological Goals and Objectives, of the Draft BDCP that would improve the value of grassland natural 20 
community for terrestrial species. As explained below, with the protection, restoration and 21 
enhancement of the amounts of habitat listed in the BDCP objectives, in addition to implementation 22 
of AMMs, impacts on this natural community would not be adverse for NEPA purposes and would be 23 
less than significant for CEQA purposes. 24 
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Table 12-4-11. Changes in Grassland Natural Community Associated with Alternative 4 (acres)a 1 

Conservation Measureb 

Permanent  Temporary  Periodicd 

NT LLTc  NT LLTc  CM2 CM5 

CM1 506 506  151 151  0 0 

CM2 388 388  239 239  385–1,277 0 

CM4 448 1,122  0 0  0 0 

CM5 0 51  0 34  0 514 

CM6 Unk. Unk.  Unk. Unk.  0 0 

CM7 4 410  0 0  0 0 

CM11 13 50  0 0  0 0 

CM18 35 35  0 0  0 0 

TOTAL IMPACTS 1,394 2,562  390 424  385–1,277 514 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects 
over the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be 
affected over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT  = near-term 

LLT  = late long-term 

NA  = not applicable 

Unk. = unknown 

 2 

Impact BIO-29: Changes in Grassland Natural Community as a Result of Implementing BDCP 3 
Conservation Measures 4 

Construction, land grading and habitat restoration activities that would accompany the 5 
implementation of CM1, CM2, CM4, CM5, CM6, CM7, CM11 and CM18 would permanently eliminate 6 
an estimated 2,562 acres and temporarily remove 424 acres of grassland natural community in the 7 
study area. These modifications represent approximately 4% of the 78,047 acres of the community 8 
that is mapped in the study area. Approximately60% (1,784 acres) of the permanent and temporary 9 
losses would happen during the near-term time period of Alternative 4 implementation, as water 10 
conveyance facilities are constructed and habitat restoration is initiated. Grassland protection 11 
(2,000 acres), restoration (1,140 acres) and enhancement would be initiated during the same 12 
period. By the end of the Plan period, 2,000 acres of this natural community would be restored and 13 
8,000 acres would be protected. The analysis for grassland in Chapter 5, Section 5.4.11.2, Beneficial 14 
Effects, of the Draft BDCP indicates that 8,000 acres of grasslands would be protected in 15 
Conservation Zones 1, 2, 4, 5, 7, 8, and 11, and 2,000 acres of grassland would be restored. Grassland 16 
protection and restoration would improve connectivity among habitat areas in and adjacent to the 17 
Plan Area, improve genetic interchange among native species’ populations, and contribute to the 18 
long-term conservation of grassland-associated covered species. 19 
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The individual effects of each relevant conservation measure are addressed below. A summary 1 
statement of the combined impacts and NEPA and CEQA conclusions follows the individual 2 
conservation measure discussions. 3 

 CM1 Water Facilities and Operation: Construction of the Alternative 4 water conveyance facilities 4 
would permanently remove 506 acres and temporarily remove 151 acres of grassland natural 5 
community. The permanent losses would occur where Intakes 2, 3, and 5 encroach on the 6 
Sacramento River’s east bank between Clarksburg and Courtland; the rerouting of Highway 160; 7 
construction of the intermediate forebay; a reusable tunnel material storage site on Bouldin 8 
Island; at a permanent pipeline shaft access road on the east side of Bacon Island; and at various 9 
permanent facility sites around Clifton Court Forebay, including a reusable tunnel material 10 
storage site, new canal connections from Clifton Court Forebay to the two aqueducts, and in the 11 
forebay expansion area on the south side of the existing forebay. Most of the permanent losses 12 
would be of ruderal and herbaceous grassland areas that exist in very narrow bands adjacent to 13 
waterways, levees and roads (see Terrestrial Biology Mapbook in Appendix A, Draft EIR/EIS In-14 
Text Chapter Revisions, of this RDEIR/SDEIS). Some of the grassland lost at the sites of new 15 
canals south of Clifton Court Forebay is composed of larger stands of ruderal and herbaceous 16 
vegetation and California annual grassland. The temporary losses would be associated with 17 
construction of the pump stations and temporary access roads along the Sacramento River; at 18 
work areas and barge offloading facility construction sites at the south end of Bouldin Island, at 19 
the north end of Bacon Island, and the south end of Venice Island and at the northwest corner of 20 
Victoria Island; at temporary access road sites on the northern and southern ends of Bacon 21 
Island and the northwest corner of Victoria Island; at temporary work areas on Mandeville and 22 
Bacon Islands; at the operable barrier construction site at the head of Old River, and various 23 
locations around Clifton Court Forebay. These losses would take place during the near-term 24 
construction period. 25 

The construction activity associated with CM1 also has the potential to lead to increased 26 
nitrogen deposition in grassland habitats in the vicinity of Clifton Court Forebay. A significant 27 
number of cars, trucks, and land grading equipment involved in construction in and around the 28 
forebay would emit small amounts of atmospheric nitrogen from fuel combustion; this material 29 
could be deposited in sensitive grassland areas that are located west of the major construction 30 
areas at Clifton Court Forebay. Nitrogen deposition can pose a risk of adding a fertilizer to 31 
nitrogen-limited soils and their associated plants. Nonnative invasive species can be encouraged 32 
by the added nitrogen available. Appendix 5.J, Attachment 5J.A, Construction-Related Nitrogen 33 
Deposition on BDCP Natural Communities, of the Draft BDCP addresses this issue in detail. It has 34 
been concluded that this potential deposition would pose a low risk of changing the grassland in 35 
and adjacent to the construction areas because the construction would contribute a negligible 36 
amount of nitrogen to regional projected emissions and the existing grassland is dominated by 37 
nonnative invasive species of plants. Also, the construction at Clifton Court Forebay would occur 38 
primarily downwind of the natural community. No adverse effect is expected. 39 

 CM2 Yolo Bypass Fisheries Enhancement: Implementation of CM2 would involve a number of 40 
construction activities within the Yolo and Sacramento Bypasses, including Fremont Weir and 41 
stilling basin improvements, Putah Creek realignment activities, Toe Drain/Tule Canal and 42 
Lisbon Weir modification and Sacramento Weir improvements. All of these activities could 43 
involve excavation and grading in grassland areas to improve passage of fish through the 44 
bypasses. Based on hypothetical construction footprints, a total of 388 acres could be 45 
permanently lost and another 239 acres could be temporarily removed. Most of the grassland 46 
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losses would occur at the north end of the bypass below Fremont Weir where a large expanse of 1 
grassland is present, along the Toe Drain/Tule Canal, and along the west side channels. These 2 
grasslands are composed primarily of upland annual grassland and forbs. Some of this grassland 3 
removal along the side channels of the bypass could pose barriers to grassland species moving 4 
within the bypass. These losses would occur primarily in the near-term timeframe. 5 

 CM4 Tidal Natural Communities Restoration: Based on the use of hypothetical restoration 6 
footprints, implementation of CM4 would permanently inundate or remove 448 acres of 7 
grassland in the near-term and inundate or remove 1,122 acres of grassland by the end of the 8 
Plan timeframe. The losses would occur in a number of ROAs established for tidal restoration 9 
(see Figure 12-1). The largest losses would likely occur in the vicinity of Cache Slough, on 10 
Decker Island in the West Delta ROA, on the upslope fringes of Suisun Marsh, and along narrow 11 
bands adjacent to waterways in the South Delta ROA. Most of this grassland is ruderal and 12 
herbaceous vegetation with low habitat value; some of the larger patches of grassland in the 13 
Cache Slough ROA are annual grassland with higher values. 14 

 CM5 Seasonally Inundated Floodplain Restoration: Floodplain restoration levee construction 15 
would permanently remove 51 acres and temporarily remove 34 acres of grassland natural 16 
community. The construction-related losses would be considered a permanent removal of the 17 
habitats directly affected. These losses would be expected to occur along the San Joaquin River 18 
and other major waterways in CZ 7 (see Figure 12-1). The grassland in this area is primarily 19 
composed of narrow bands and small patches of ruderal herbaceous grasses and forbs. This 20 
activity is scheduled to start following construction of water conveyance facilities. 21 

 CM6 Channel Margin Enhancement: Channel margin habitat enhancement could result in 22 
removal of small amounts of grassland natural community along 20 miles of river and sloughs. 23 
The extent of this loss cannot be quantified at this time, but the majority of the enhancement 24 
activity would occur along waterway margins where grassland habitat stringers exist, including 25 
along levees and channel banks. The improvements would occur within the study area on 26 
sections of the Sacramento, San Joaquin and Mokelumne Rivers, and along Steamboat and Sutter 27 
Sloughs. 28 

 CM7 Riparian Natural Community Restoration: Riparian natural community restoration would 29 
occur in a variety of settings in the Plan Area, with an emphasis on improving connectivity of 30 
existing riparian areas and stream/river corridors, to benefit the movement and interchange of 31 
special-status and common species that use these areas. Large tracts would be restored in 32 
concert with floodplain restoration (CM5), while narrower bands would be developed as part of 33 
channel margin enhancement (CM6) and tidal marsh restoration (CM4). In the process of 34 
expanding woody riparian habitat, existing nonnative grassland would be removed. While 35 
specific locations for these restoration activities have not been fully developed, use of 36 
theoretical footprints for this activity indicate that up to 410 acres of grassland could be lost 37 
through the course of Plan implementation. A majority of this activity would occur in the South 38 
Delta and Cosumnes/Mokelumne ROAs (see Figure 12-1).  39 

 CM8 Grassland Natural Community Restoration: The grassland natural community would be 40 
restored primarily on the fringes of the Delta, where upland areas merge with Delta wetland and 41 
agricultural lands. Restoration would focus on CZ 1, CZ 8, and CZ 11, as proposed by BDCP 42 
Objective GNC1.1 (Figure 12-1), with a goal of improving habitat connectivity and increasing the 43 
diversity of grassland species (Objective GNC1.2). Some of the planned 2,000 acres of 44 
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restoration would occur around existing populations of giant garter snake in the east Delta and 1 
the Yolo Bypass area. 2 

 CM11 Natural Communities Enhancement and Management: Natural communities enhancement 3 
and management would include a wide range of activities designed to improve habitat 4 
conditions in restored and protected lands associated with the BDCP. This measure also 5 
promotes sound use of pesticides, vector control activities, invasive species control and fire 6 
management in preserve areas. To improve the public’s ability to participate in recreational 7 
activities in and adjacent to restored and protected habitats, a system of trails is proposed. The 8 
location and extent of this system are not yet known, so the analysis of this activity is 9 
programmatic. At the current level of planning, it is assumed that the trail system would be 10 
located entirely in grassland habitats and would include up to 50 acres of habitat loss. 11 

 CM18. Conservation Hatcheries: The BDCP includes a proposal to design and construct a 12 
conservation hatchery to maintain populations of delta smelt and longfin smelt. The location of 13 
this facility is not yet firmly established, but for planning purposes it has been assumed that it 14 
would be constructed in the vicinity of Rio Vista and would be located in grassland habitat. The 15 
grassland in the Rio Vista area includes both California annual grassland and ruderal herbaceous 16 
grasses and forbs. The current estimate of the land needed for this facility is 35 acres. 17 

The following paragraphs summarize the combined effects discussed above and describe other 18 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA impact conclusions are 19 
also included. 20 

Near-Term Timeframe 21 

During the near-term timeframe, Alternative 4 would affect the grassland natural community 22 
through CM1 construction losses (506 acres permanent and 151 acres temporary), CM2 23 
construction losses (388 acres permanent and 239 acres temporary), CM11 recreational trail 24 
construction (13 acres permanent), CM18 fish hatchery construction (35 acres permanent), and 25 
CM7 riparian habitat restoration (4 acres permanent). These losses would occur along the eastern 26 
bank of the Sacramento River at intake sites, adjacent to Clifton Court Forebay associated with 27 
forebay expansion, at various permanent and temporary construction sites for barge unloading 28 
facilities and tunnel shaft sites through the central Delta, at currently unspecified sites for hatchery 29 
and recreational trail construction and riparian restoration, at fish passage construction sites in the 30 
northern Yolo Bypass, and along the east and west channels within the Yolo Bypass. Approximately 31 
448 acres of the inundation and construction-related losses in habitat from CM4 would occur in the 32 
near-term. These tidal restoration losses would occur throughout the ROAs mapped in Figure 12-1. 33 

The construction losses of this natural community would not represent an adverse effect based on 34 
the significance criteria used for this chapter because grassland is not considered a special-status or 35 
sensitive natural community. Most Central Valley grasslands are dominated by nonnative annual 36 
grasses and herbs. However, the importance of grassland as a habitat that supports life stages of 37 
numerous special-status plants and wildlife is well documented (see Chapter 3, Conservation 38 
Strategy, of the Draft BDCP). The significance of losses in grassland habitat is, therefore, discussed in 39 
more detail in species analyses later in this chapter. The combination of restoring 1,140 acres (CM8) 40 
and protecting 2,000 acres (CM3) of grassland natural community during the first 10 years of BDCP 41 
implementation, and the commitment to restore temporarily affected grassland (397 acres) to its 42 
pre-project condition within one year of completing construction as required by AMM10 Restoration 43 
of Temporarily Affected Natural Communities, would offset this near-term loss, avoiding any loss in 44 
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the value of this habitat for special-status species. The restoration of grassland would include 1 
protection in perpetuity, and the protected and restored habitat would be managed and enhanced to 2 
benefit special-status and common wildlife species (CM3 and CM11). Typical project-level mitigation 3 
ratios (2:1 for protection) would indicate that 3,568 acres of protection would be needed to offset 4 
(i.e., mitigate) the 1,784 acres of combined permanent and temporary loss. The combination of 5 
restoration and protection, along with the enhancement and management associated with CM3 and 6 
CM11 contained in the BDCP, is designed to avoid a temporal lag in the value of grassland habitat 7 
available to sensitive species. 8 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 9 
Construction Best Management Practices and Monitoring, AMM6 Disposal and Reuse of Spoils, 10 
Reusable Tunnel Material, and Dredged Material, and AMM7 Barge Operations Plan. All of these 11 
AMMs include elements that avoid or minimize the risk of affecting habitats at work areas and 12 
storage sites. The AMMs are described in detail in Appendix 3.C, Avoidance and Minimization 13 
Measures, of the Draft BDCP, and an updated version of AMM6 is provided in Appendix D, 14 
Substantive BDCP Revisions, of this RDEIR/SDEIS. 15 

Late Long-Term Timeframe 16 

Implementation of Alternative 4 as a whole would result in less than 4% losses of grassland natural 17 
community in the study area. These losses (2,562 acres of permanent and 424 acres of temporary 18 
loss) would be largely associated with construction of the water conveyance facilities (CM1), 19 
construction of Yolo Bypass fish improvements (CM2), inundation during tidal marsh restoration 20 
(CM4), and riparian habitat restoration (CM7). Inundation losses would occur through the course of 21 
BDCP restoration activities at various tidal restoration sites throughout the study area.  22 

NEPA Effects: By the end of the Plan timeframe, a total of 2,000 acres of this natural community 23 
would be restored (CM8) and 8,000 acres would be protected (CM3). The restoration would occur 24 
primarily in CZ 1, CZ 8, and CZ 11, in the Cache Slough, Suisun Marsh and Clifton Court Forebay 25 
areas. Temporarily affected grassland would also be restored following construction activity. The 26 
2,000 acres of restoration associated with CM8, and the restoration of temporarily affected 27 
grassland required by AMM10 (424 acres for Alternative 4) would not totally replace the grassland 28 
acres lost through the Plan timeframe (2,986 acres). There would be a permanent loss of 562 acres 29 
of grassland in the study area. However, the combination of restoration, protection and 30 
enhancement of grassland associated with Alternative 4 would improve the habitat value of this 31 
community in the study area; there would not be an adverse effect on the grassland natural 32 
community. 33 

CEQA Conclusion: 34 

Near-Term Timeframe 35 

Alternative 4 would result in the loss of approximately 1,784 acres of grassland natural community 36 
due to construction of the water conveyance facilities (CM1), fish passage improvements (CM2), 37 
riparian habitat restoration (CM7), recreational trail development (CM11), fish hatchery 38 
construction (CM18), and inundation during tidal marsh restoration (CM4). The construction losses 39 
would occur along the eastern bank of the Sacramento River at intake sites, adjacent to Clifton Court 40 
Forebay associated with forebay expansion, at various permanent and temporary construction sites 41 
for barge unloading facilities and tunnel shaft sites through the central Delta, at currently 42 
unspecified sites for hatchery and recreational trail construction and riparian habitat restoration, at 43 
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fish passage improvement sites in the northern Yolo Bypass, and along the east and west channels 1 
within the Yolo Bypass. Inundation losses would occur at various tidal restoration sites throughout 2 
the study area. The construction losses would be spread across the near-term timeframe. 3 

The construction losses of this natural community would not represent a significant impact based 4 
on the significance criteria used for this chapter because grassland is not considered a special-status 5 
or sensitive natural community. Nonetheless, these losses would be offset by planned restoration of 6 
1,140 acres and protection of 2,000 acres of grassland natural community scheduled for the first 10 7 
years of Alternative 4 implementation, and the restoration of temporarily affected grassland (397 8 
acres for Alternative 4) as dictated by AMM10. Also, AMM1, AMM2, AMM6, and AMM7 would be 9 
implemented to minimize impacts. Because of these offsetting near-term restoration and protection 10 
activities and AMMs, impacts would be less than significant. Typical project-level mitigation ratios 11 
(2:1 for protection) would indicate that 3,568 acres of protection would be needed to offset (i.e., 12 
mitigate) the 1,784 acres of loss. The combination of two approaches (protection and restoration) 13 
contained in the BDCP conservation measures and avoidance and minimization measures is 14 
designed to avoid a temporal lag in the value of grassland habitat available to special-status species. 15 
The protection and restoration would be initiated at the beginning of Alternative 4 implementation 16 
to minimize any time lag in the availability of this habitat to special-status species. 17 

Late Long-Term Timeframe 18 

At the end of the Plan period, 2,986 acres of grassland natural community would be permanently or 19 
temporarily removed by conservation actions, 2,000 acres would be restored and 8,000 acres would 20 
be protected. Temporarily affected areas would also be restored (424 acres for Alternative 4). While 21 
there would be a net permanent reduction in the acreage of this natural community within the study 22 
area (total loss of 562 acres), there would be an increase in the value of grassland for special-status 23 
and common species in the study area through the combination of conservation actions (CM3 and 24 
CM8) and avoidance and minimization measures (AMM1, AMM2, AMM6, AMM7, and AMM10). 25 
Therefore, Alternative 4 would have a less-than-significant impact on this natural community. 26 

Impact BIO-30: Increased Frequency, Magnitude and Duration of Periodic Inundation of 27 
Grassland Natural Community 28 

Two Alternative 4 conservation measures would modify the inundation/flooding regimes of both 29 
natural and man-made waterways in the study area. CM2, which is designed to improve fish passage 30 
and shallow flooded habitat for Delta fishes in the Yolo Bypass, would increase periodic inundation 31 
of grassland natural community at scattered locations, while CM5 would expose this community to 32 
additional flooding as channel margins are modified and levees are set back to improve fish habitat 33 
along some of the major rivers and waterways of the study area. 34 

 CM2 Yolo Bypass Fisheries Enhancement: Operation of the Yolo Bypass under Alternative 4 would 35 
result in an increase in the frequency, magnitude and duration of inundation of 385–1,277 acres 36 
of grassland natural community. The methods used to estimate this inundation acreage are 37 
described in Appendix 5.J, Effects on Natural Communities, Wildlife, and Plants, of the Draft BDCP. 38 
The area more frequently affected by inundation would vary with the flow volume that would 39 
pass through the newly constructed notch in the Fremont Weir. The 385-acre increase in 40 
inundation would occur at the 1,000 cfs flow regime, while the 1,277-acre increase would occur 41 
at the 4,000 cfs flow regime. Plan-related increases in flow through Fremont Weir would be 42 
expected in 30% of the years. The grassland community occurs throughout the bypass, including 43 
a large acreage just below Fremont Weir in the north end of the bypass, in stringers along the 44 
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internal waterways of the bypass and in larger patches in the lower bypass. The anticipated 1 
change in management of flows in the Yolo Bypass includes more frequent releases in flows into 2 
the bypass from the Fremont and Sacramento Weirs, and in some years, later releases into the 3 
bypass in spring months (April and May). The modification of periodic inundation events would 4 
not adversely affect grassland habitats, as they have persisted under similar high flows and 5 
extended inundation periods. There is the potential for some change in grass species 6 
composition as a result of longer inundation periods. The effects of this inundation on wildlife 7 
and plant species are described in detail in later sections of this chapter. 8 

 CM5 Seasonally Inundated Floodplain Restoration: Floodplain restoration would result in an 9 
increase in the frequency and duration of inundation of 514 acres of grassland habitats. Specific 10 
locations for this restoration activity have not been identified, but they would likely be focused 11 
in the south Delta area, along the major rivers and Delta channels in CZ 7 (see Figure 12-1). The 12 
increase in periodic stream flooding events would not adversely affect the habitat values and 13 
functions of grassland natural community. 14 

In summary, 899–1,791 acres of grassland natural community in the study area would be subjected 15 
to more frequent inundation as a result of implementing two Alternative 4 conservation measures 16 
(CM2 and CM5).  17 

NEPA Effects: The grasslands in the Yolo Bypass and along river floodplains in the south Delta are 18 
conditioned to periodic inundation from flood flows; therefore, periodic inundation would not result 19 
in a net permanent reduction in the acreage of this community in the study area. Increasing periodic 20 
inundation of grassland natural community in the Yolo Bypass and along south Delta waterways 21 
would not constitute an adverse effect. 22 

CEQA Conclusion: An estimated 899–1,791 acres of grassland natural community in the study area 23 
would be subjected to more frequent inundation as a result of implementing CM2 and CM5 under 24 
Alternative 4. The grassland natural community is conditioned to periodic inundation; therefore, 25 
periodic inundation would not result in a net permanent reduction in the acreage of this community 26 
in the study area. Increasing periodic inundation of grassland natural community in the Yolo Bypass 27 
and along south Delta waterways would have a less-than-significant impact on the community. 28 

Impact BIO-31: Modification of Grassland Natural Community from Ongoing Operation, 29 
Maintenance and Management Activities 30 

Once the physical facilities associated with Alternative 4 are constructed and the stream flow regime 31 
associated with changed water management is in effect, there would be new ongoing and periodic 32 
actions associated with operation, maintenance and management of the BDCP facilities and 33 
conservation lands that could affect grassland natural community in the study area. The ongoing 34 
actions include modified operation of upstream reservoirs, the diversion of Sacramento River flows 35 
in the north Delta, and reduced diversions from south Delta channels. These actions are associated 36 
with CM1 (see Impact BIO-30 for effects associated with CM2). The periodic actions would involve 37 
access road and conveyance facility repair, vegetation management at the various water conveyance 38 
facilities and habitat restoration sites (CM11), levee repair and replacement of levee armoring, 39 
channel dredging, and habitat enhancement in accordance with natural community management 40 
plans. The potential effects of these actions are described below. 41 

 Modified river flows upstream of and within the study area and reduced diversions from south 42 
Delta channels. Changes in releases from reservoirs upstream of the study area, increased 43 
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diversion of Sacramento River flows in the north Delta, and reduced diversions from south Delta 1 
channels (associated with Operational Scenario H) would not result in the permanent reduction 2 
in acreage of grassland natural community in the study area. Flow levels in the upstream rivers 3 
would not change such that the acreage of this community would be reduced on a permanent 4 
basis. The grassland along rivers upstream of planned north Delta diversions is primarily 5 
ruderal vegetation on levee banks and is dependent on winter and spring rains for germination 6 
and growth rather on than river levels. Similarly, increased diversions of Sacramento River 7 
flows in the north Delta would not result in a permanent reduction in grassland natural 8 
community downstream of these diversions. The reductions in flows below the intakes would 9 
occur primarily in the wet months when the existing nonnative annual grasslands along river 10 
levees are dormant, and like upstream grassland, this community is dependent on winter and 11 
spring rains for germination and growth in the winter and spring months, not on river stage. 12 
Anticipated small changes in river salinity in the west Delta and Suisun Marsh would not create 13 
a substantial change in grassland acreage in these areas. Reduced diversions from south Delta 14 
channels would not create a reduction in this natural community. 15 

 Access road, water conveyance facility and levee repair. Periodic repair of access roads, water 16 
conveyance facilities and levees associated with the BDCP actions have the potential to require 17 
removal of adjacent vegetation and could entail earth and rock work in grassland habitats. This 18 
activity could lead to increased soil erosion and runoff entering these habitats. These activities 19 
would be subject to normal erosion and runoff control management practices, including those 20 
developed as part of AMM2 Construction Best Management Practices and Monitoring and AMM4 21 
Erosion and Sediment Control Plan. Any vegetation removal or earthwork adjacent to or within 22 
grassland habitats would require use of sediment barriers, soil stabilization and revegetation of 23 
disturbed surfaces (AMM10 Restoration of Temporarily Affected Natural Communities). Proper 24 
implementation of these measures would avoid permanent adverse effects on this community. 25 

 Vegetation management. Vegetation management, in the form of physical removal and chemical 26 
treatment, would be a periodic activity associated with the long-term maintenance of water 27 
conveyance facilities and restoration sites (CM11 Natural Community Enhancement and 28 
Management). Use of herbicides to control nuisance vegetation could pose a long-term hazard to 29 
grassland natural community at or adjacent to treated areas. The hazard could be created by 30 
uncontrolled drift of herbicides, uncontrolled runoff of contaminated stormwater onto the 31 
natural community, or direct discharge of herbicides to grassland areas being treated for 32 
invasive species removal. Environmental commitments and AMM5 Spill Prevention, Containment, 33 
and Countermeasure Plan have been made part of the BDCP to reduce hazards to humans and 34 
the environment from use of various chemicals during maintenance activities, including the use 35 
of herbicides. These commitments, including the commitment to prepare and implement spill 36 
prevention, containment, and countermeasure plans and stormwater pollution prevention 37 
plans, are described in Appendix 3B, Environmental Commitments, of the Draft EIR/EIS. Best 38 
management practices, including control of drift and runoff from treated areas, and use of 39 
herbicides approved for use in terrestrial environments would also reduce the risk of affecting 40 
natural communities adjacent to water conveyance features and levees associated with 41 
restoration activities. 42 

 Channel dredging. Long-term operation of the Alternative 4 intakes on the Sacramento River 43 
would include periodic dredging of sediments that might accumulate in front of intake screens. 44 
The dredging could occur adjacent to grassland natural community. This activity should not 45 
permanently reduce the acreage of grassland natural community because it is periodic in 46 
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nature; the grassland in the vicinity of the proposed intakes is ruderal grasses and herbs with 1 
low habitat value. 2 

 Habitat enhancement. The BDCP includes a long-term management element for the natural 3 
communities within the Plan Area (CM11). For the grassland natural community, a management 4 
plan would be prepared that specifies actions to improve the value of the habitats for covered 5 
species. Actions would include control of invasive nonnative plant and animal species, fire 6 
management, restrictions on vector control and application of herbicides, and maintenance of 7 
infrastructure that would allow for movement through the community. The enhancement efforts 8 
would improve the long-term value of this community for both special-status and common 9 
species. 10 

The various operations and maintenance activities described above could alter acreage of grassland 11 
natural community in the study area through changes in flow patterns and changes in periodic 12 
inundation of this community. Activities could also introduce sediment and herbicides that would 13 
reduce the value of this community to common and sensitive plant and wildlife species. Other 14 
periodic activities associated with the Plan, including management, protection and enhancement 15 
actions associated with CM3 Natural Communities Protection and Restoration and CM11 Natural 16 
Communities Enhancement and Management, would be undertaken to enhance the value of the 17 
community. While some of these activities could result in small changes in acreage, these changes 18 
would be greatly offset by restoration activities planned as part of CM8 Grassland Natural 19 
Community Restoration, or minimized by implementation of AMM2, AMM4, AMM5, and AMM10. The 20 
management actions associated with levee repair, periodic dredging and control of invasive plant 21 
species would also result in a long-term benefit to the species associated with grassland habitats by 22 
improving water movement in adjacent waterways and by eliminating competitive, invasive species 23 
of plants.  24 

NEPA Effects: Ongoing operation, maintenance and management activities associated with 25 
Alternative 4 would not result in a net permanent reduction in grassland natural community within 26 
the study area. Therefore, there would be no adverse effect on this natural community. 27 

CEQA Conclusion: The operation and maintenance activities associated with Alternative 4 would 28 
have the potential to create minor changes in total acreage of grassland natural community in the 29 
study area, and could create temporary increases sedimentation. The activities could also introduce 30 
herbicides periodically to control nonnative, invasive plants. Implementation of environmental 31 
commitments and AMM2, AMM4, AMM5, and AMM10 would minimize these impacts, and other 32 
operations and maintenance activities, including management, protection and enhancement actions 33 
associated with CM3 Natural Communities Protection and Restoration and CM11 Natural 34 
Communities Enhancement and Management, would create positive effects, including reduced 35 
competition from invasive, nonnative plants in these habitats. Long-term restoration activities 36 
associated with CM8 Grassland Natural Community Restoration and protection actions associated 37 
with CM3 Natural Communities Protection and Restoration would increase the value of this natural 38 
community in the study area. Ongoing operation, maintenance and management activities would not 39 
result in a net permanent reduction in this natural community within the study area. Therefore, 40 
there would be a less-than-significant impact on the grassland natural community. 41 

Inland Dune Scrub 42 

The inland dune scrub natural community is composed of vegetated, stabilized sand dunes 43 
associated with river and estuarine systems. In the study area, the inland dune scrub community 44 
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consists of remnants of low-lying ancient stabilized dunes related to the Antioch Dunes formation 1 
located near the town of Antioch (CZ 10; see Figure 12-1). While inland dune scrub is within the 2 
BDCP Plan Area, none of the Alternative 4 conservation measures or covered actions is expected to 3 
affect this community. 4 

Cultivated Lands 5 

Cultivated lands is the major land cover type in the study area (487,106 acres, see Table 12-1 in the 6 
Draft EIR/EIS). The Delta, the Yolo Bypass and the Cache Slough drainage are dominated by various 7 
types of agricultural activities, with crop production the dominant element (see Figure 12-1). Major 8 
crops and cover types in agricultural production include grain and hay crops (wheat, oats and 9 
barley), field crops (corn, beans and safflower), truck crops (tomatoes, asparagus and melons), 10 
pasture (alfalfa, native and nonnative pasture), rice, orchards, and vineyards. Tables 12-2 and 12-3 11 
in the Draft EIR/EIS list special-status wildlife species supported by cultivated lands. 12 

The effects of Alternative 4 on cultivated lands are discussed from various perspectives in this 13 
document. Chapter 14, Agricultural Resources, of the Draft EIR/EIS includes a detailed analysis of 14 
cropland conversion as it relates to agricultural productivity. Many of the discussions of individual 15 
terrestrial plant and wildlife species in this chapter also focus on the relevance of cultivated land 16 
loss. Because cultivated lands is not a natural community and because the effects of its loss are 17 
captured in the individual species analyses, there is no separate analysis of this land cover type 18 
presented here. Table 14-8 in Chapter 14 of the Draft EIR/EIS provides a comparison of important 19 
farmland losses that would result from construction of CM1 water conveyance facilities for each 20 
alternative, and Table 14A-1 in Appendix 14A, Individual Crop Effects as a Result of BDCP Water 21 
Conveyance Facility Construction, of the Draft EIR/EIS provides a similar comparison for losses of 22 
individual crops. For Alternative 4, the total loss (permanent and temporary) is estimated to be 23 
57,448 acres. The majority of the permanent loss would be associated with habitat restoration 24 
activities, specifically Yolo Bypass fisheries enhancement (CM2; 629 acres), tidal marsh restoration 25 
(CM4; 39,565 acres), floodplain restoration (CM5; 2,087 acres), riparian natural community 26 
restoration (CM7; 4,553 acres), grassland restoration (CM8; 2,000 acres) and nontidal marsh 27 
restoration (CM10; 1,950 acres). Construction of the modified tunnel and associated water 28 
conveyance facilities (CM1) would permanently remove 3,768 acres of cultivated lands. 29 

Developed Lands 30 

Additional lands in the study area that were not designated with a natural community type have 31 
been characterized as developed lands (90,660 acres). Developed lands include lands with 32 
residential, industrial, and urban land uses, as well as landscaped areas, riprap, road surfaces and 33 
other transportation facilities (see Figure 12-1 and the Terrestrial Biology Mapbook in Appendix A, 34 
Draft EIR/EIS In-Text Chapter Revisions, of this RDEIR/SDEIS). Developed lands support some 35 
common plant and wildlife species, whose abundance and species richness vary with the intensity of 36 
development. One special-status species, the giant garter snake, is closely associated with a small 37 
element of developed lands; specifically, embankments and levees near water that are covered with 38 
riprap provide giant garter snake habitat. 39 

As with cultivated lands, no effort has been made to analyze the effects of Alternative 4 conservation 40 
measures on this land cover type because it is not a natural community. The effects of its conversion 41 
are discussed in Chapter 13, Land Use, of the Draft EIR/EIS. Where the loss of developed lands may 42 
affect individual special-status species or common species, the impact analysis is contained in that 43 
species discussion. 44 
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Wildlife Species 1 

Vernal Pool Crustaceans 2 

This section describes the effects of Alternative 4, including water conveyance facilities construction 3 
and implementation of other conservation components, on vernal pool crustaceans (California 4 
linderiella, Conservancy fairy shrimp, longhorn fairy shrimp, midvalley fairy shrimp, vernal pool 5 
fairy shrimp, and vernal pool tadpole shrimp). The habitat model used to assess effects for the 6 
vernal pool crustaceans consists of: vernal pool complex, which consists of vernal pools and uplands 7 
that display characteristic vernal pool and swale visual signatures that have not been significantly 8 
affected by agricultural or development practices; alkali seasonal wetlands in CZ 8; and degraded 9 
vernal pool complex, which consists of low-value ephemeral habitat ranging from areas with vernal 10 
pool and swale visual signatures that display clear evidence of significant disturbance due to 11 
plowing, disking, or leveling to areas with clearly artificial basins such as shallow agricultural 12 
ditches, depressions in fallow fields, and areas of compacted soils in pastures. For the purpose of the 13 
effects analysis, vernal pool complex is categorized as high-value for vernal pool crustaceans and 14 
degraded vernal pool complex is categorized as low-value for these species. Alkali seasonal wetlands 15 
in CZ 8 were included in the model as high-value habitat for vernal pool crustaceans. Also included 16 
as low-value habitat for vernal pool crustaceans are areas along the eastern boundary of CZ 11 that 17 
are mapped as vernal pool complex because they flood seasonally and support typical vernal pool 18 
plants, but which do not include topographic depressions that are characteristic of vernal pool 19 
crustacean habitat. 20 

Construction and restoration associated with Alternative 4 conservation measures would result in 21 
permanent losses (see Table 12-4-12) and indirect conversions of vernal pool crustacean modeled 22 
habitat. The majority of the losses would take place over an extended period of time as tidal marsh is 23 
restored in the Plan Area. Full implementation of Alternative 4 would also include the following 24 
conservation actions over the term of the BDCP to benefit vernal pool crustaceans (see Chapter 3, 25 
Conservation Strategy, of the Draft BDCP).  26 

 Protect 600 acres of vernal pool complex in CZ 1, CZ 8, or CZ 11, primarily in core vernal pool 27 
recovery areas (Objective VPNC1.1, associated with CM3). 28 

 Restore vernal pool complex in CZ 1, CZ 8, and CZ 11 to achieve no net loss of vernal pool 29 
acreage (up to 67 acres of vernal pool complex restoration [10 wetted acres])(Objective 30 
VPNC1.2, associated with CM9).  31 

 Increase size and connectivity of protected vernal pool complexes in plan area and increase 32 
connectivity with complexes outside the Plan Area (Objective VPNC1.3) 33 

 Protect the range of inundation characteristics of vernal pools in the Plan Area (Objective 34 
VPNC1.4) 35 

 Maintain and enhance vernal pool complexes to provide appropriate inundation (ponding) for 36 
supporting and sustaining vernal pool species (Objective VPNC2.1) 37 

 Protect one currently unprotected occurrence of conservancy fairy shrimp (Objective VPC1.1) 38 

As explained below, with the restoration or protection of these amounts of habitat, in addition to 39 
implementation of AMMs, impacts on vernal pool crustaceans would not be adverse for NEPA 40 
purposes and would be less than significant for CEQA purposes. 41 
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Table 12-4-12. Changes in Vernal Pool Crustacean Modeled Habitat Associated with Alternative 4 1 
(acres)a 2 

Conservation 
Measureb Habitat Type 

Permanent  Temporary  Periodicd 

NT LLTc  NT LLTc  CM2 CM5 

CM1 
High-value 24 24  1 1  NA NA 

Low-value  7 7  2 2  NA NA 

Total Impacts CM1 31 31  3 3  NA NA 

CM2–CM18 b 
High-value  0 0  0 0  0–4 0 

Low-value  201 372  0 0  0 0 

Total Impacts CM2–CM18 201 372  0 0  0–4 0 

TOTAL IMPACTS 232 403  3 3  0–4 0 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be 
affected over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT = near-term 

LLT = late long-term 

NA = not applicable 

 3 

Impact BIO-32: Loss or Conversion of Habitat for and Direct Mortality of Vernal Pool 4 
Crustaceans 5 

Alternative 4 conservation measures would result in the direct, permanent loss of up to 403 acres of 6 
modeled vernal pool crustacean habitat from conveyance facilities construction (CM1) and tidal 7 
restoration (CM4). In addition, the conservation measures could result in the indirect conversion 8 
due to hydrologic changes of an additional 176 acres of vernal pool crustacean habitat (131 acres of 9 
high-value habitat and 45 acres of low-value habitat) from conveyance facilities construction (CM1) 10 
and based on the hypothetical footprints for tidal restoration (CM4). Construction of the water 11 
conveyance facilities and restoration activities may result in the modification of hardpan and 12 
changes to the perched water table, which could lead to alterations in the rate, extent, and duration 13 
of inundation of nearby vernal pool crustacean habitat. USFWS typically considers construction 14 
within 250 feet of vernal pool crustacean habitat to constitute a possible conversion of crustacean 15 
habitat unless more detailed information is provided to further refine the limits of any such effects. 16 
For the purposes of this analysis, the 250-foot buffer was applied to the water conveyance facilities 17 
work areas where surface and subsurface disturbance activities would take place and to restoration 18 
hypothetical footprints. Habitat enhancement and management activities (CM11), which include 19 
disturbance or removal of nonnative vegetation, could result in local adverse habitat effects. 20 

Alternative 4 would also result in impacts on critical habitat for Conservancy fairy shrimp (248 21 
acres), vernal pool fairy shrimp (465 acres), and vernal pool tadpole shrimp (270 acres). The 22 
hypothetical tidal restoration (CM4) footprints in CZ 11 account for all of the effects on critical 23 
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habitat for Conservancy fairy shrimp and vernal pool tadpole shrimp. Vernal pool fairy shrimp 1 
critical habitat would also be affected by CM4 in this same area and would be affected by 2 
conveyance facilities construction (CM1) west of Clifton Court Forebay. AMM12 Vernal Pool 3 
Crustaceans would ensure that there would be no adverse modification of the primary constituent 4 
elements of critical habitat for these species in association with restoration projects in CZ 1 and CZ 5 
11. 6 

Because the estimates of habitat loss resulting from tidal inundation are based on projections of 7 
where restoration may occur, actual effects are expected to be lower because sites would be selected 8 
and restoration projects designed to minimize or avoid effects on the covered vernal pool 9 
crustaceans. As specified in AMM12 Vernal Pool Crustaceans and CM9 Vernal Pool and Alkali Seasonal 10 
Wetland Complex Restoration, the BDCP Implementation Office would ensure that tidal restoration 11 
projects and other covered activities would be designed such that no more than a total of 10 wetted 12 
acres of vernal pool crustacean habitat are permanently lost. AMM12 would also ensure that no 13 
more than 20 wetted acres of vernal pool crustacean habitat are indirectly affected by alterations to 14 
hydrology resulting from adjacent BDCP covered activities, in particular tidal restoration. AMM30 15 
Transmission Line Design and Alignment Guidelines would ensure that transmission lines avoid 16 
removal of wetted acres of aquatic habitats to the maximum extent practicable. The term wetted 17 
acres refers to an area that would be defined by the three parameter wetland delineation method 18 
used by the U.S. Army Corps of Engineers to determine the limits of a wetland, which involve an 19 
evaluation of wetland soil, vegetation, and hydrology characteristics. This acreage differs from 20 
vernal pool complex acreages in that a vernal pool complex is composed of individual wetlands 21 
(vernal pools) and those upland areas that are in between and surrounding them, which provide the 22 
supporting hydrology (surface runoff and groundwater input), organic and nutrient inputs, and 23 
refuge for the terrestrial phase of some vernal pool species. 24 

A summary statement of the combined impacts and NEPA and CEQA conclusions follows the 25 
individual conservation measure discussions. 26 

 CM1 Water Facilities and Operation: Construction of Alternative 4 conveyance facilities would 27 
result in the permanent and temporary combined loss of approximately 34 acres of vernal pool 28 
crustacean habitat, composed of 25 acres of high -value and 9 acres of low-value habitat (Table 29 
12-4-12). The construction of the conveyance facilities would result in the permanent loss of one 30 
vernal pool fairy shrimp CNDDB occurrence as a result of the expansion of Clifton Court 31 
Forebay. In addition, conveyance facility construction could result in the indirect conversion of 32 
41 acres of high quality vernal pool crustacean habitat in the vicinity of Clifton Court Forebay. 33 
The indirect effects would result from the construction of permanent transmission lines, from 34 
the storage of RTM, and permanent access roads. There are records of vernal pool fairy shrimp 35 
and midvalley fairy shrimp in the vicinity of these areas (California Department of Fish and 36 
Game 2012). Alternative 4 would also result in the permanent loss of 195 acres of critical 37 
habitat for vernal pool fairy shrimp. The permanent impacts on critical habitat are associated 38 
with the RTM disposal areas and an associated access road west of Clifton Court Forebay (177 39 
acres), a new transmission line (15 acres), and upgrades to a permanent access road just south 40 
of this area (3 acres). The RTM disposal areas have been mapped by the BDCP as mostly 41 
cultivated lands with the more eastern portion mapped as grasslands. Existing roads would 42 
serve as the permanent access roads, so there likely would be minimal disturbance to vernal 43 
pool crustacean habitat associated with any improvements to this road. AMM30 Transmission 44 
Line Design and Alignment Guidelines would ensure that transmission lines are designed to avoid 45 
removal of aquatic habitats to the maximum extent feasible. 46 
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 CM4 Tidal Natural Communities Restoration: Tidal natural communities restoration would result 1 
in the permanent loss of approximately 372 acres of low-value vernal pool crustacean habitat, 2 
which consists of degraded vernal pool complex. The BDCP describes degraded vernal pool 3 
complex as areas of low-value ephemeral habitat ranging from areas with vernal pool and swale 4 
visual signatures that display clear evidence of significant disturbance due to plowing, disking, 5 
or leveling to areas with clearly artificial basins such as shallow agricultural ditches, depressions 6 
in fallow fields, and areas of compacted soils in pastures. The actual density of vernal pools or 7 
other aquatic features in these areas is unknown, but a 2012 review of Google Earth imagery of 8 
these habitats found that they appear to generally have low densities. However, areas mapped 9 
as degraded vernal pool complex may still provide habitat for vernal pool crustaceans as 10 
evidenced by records of vernal pool fairy shrimp, vernal pool tadpole shrimp, and California 11 
linderiella occurring in degraded vernal pool complex in CZ 4 (California Department of Fish and 12 
Game 2012). Helm (1998) notes that many vernal pool crustaceans can occur in degraded 13 
vernal pool habitats and artificial habitats. In CZ 2 and CZ 4, there are several records of covered 14 
vernal pool crustaceans occurring outside of modeled habitat in areas that appear to be road 15 
side ditches. So though degraded vernal pool complexes may not represent botanically diverse 16 
vernal pools they still can provide habitat for vernal pool crustaceans and thus the loss of 372 17 
acres of degraded vernal pool complex may result in the loss of occupied vernal pool crustacean 18 
habitat. In addition, tidal restoration could result in the indirect conversion of 135 acres of 19 
vernal pool crustacean habitat, which consist of 90 acres of high-value and 45 acres of low-value 20 
habitat. The hypothetical restoration footprints overlap with a CNDDB record for vernal pool 21 
fairy shrimp near the current edge of Suisun Marsh. Tidal natural community restoration under 22 
Alternative 4 would also result in impacts on critical habitat for Conservancy fairy shrimp (248 23 
acres), vernal pool tadpole shrimp (270 acres), and vernal pool fairy shrimp (270 acres). AMM12 24 
Vernal Pool Crustaceans would ensure that there would be no adverse modification of the 25 
primary constituent elements of critical habitat for these species. 26 

 CM11 Natural Communities Enhancement and Management: As described in the BDCP, 27 
restoration/creation of vernal pools to achieve no net loss and the protection of 600 acres of 28 
vernal pool complex would benefit vernal pool crustaceans. A variety of habitat management 29 
actions included in CM11 that are designed to enhance wildlife values in BDCP-protected 30 
habitats may result in localized ground disturbances that could temporarily affect vernal pool 31 
crustacean habitat. Ground-disturbing activities, such as removal of nonnative vegetation and 32 
road and other infrastructure maintenance, are expected to have minor effects on vernal pool 33 
crustacean habitat and are expected to result in overall improvements to and maintenance of 34 
vernal pool crustacean habitat values over the term of the BDCP. These effects cannot be 35 
quantified, but are expected to be minimal and would be avoided and minimized by the AMMs 36 
listed below. 37 

The following paragraphs summarize the combined effects discussed above and describe other 38 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA impact conclusions are 39 
also included. Table 12-4-13 was prepared to further analyze BDCP effects on vernal pool 40 
crustaceans using wetted acres of habitat in order to compare the effects of this alternative with the 41 
effect limits established in Chapter 3, Section 3.3, Biological Goals and Objectives, of the Draft BDCP 42 
and AMM12 Vernal Pool Crustaceans, which are measured in wetted acres of habitat. Wetted acres 43 
were estimated by using the BDCP’s assumption that restored vernal pool complexes would have a 44 
15% density of vernal pools (i.e., of 100 acres of vernal pool complex 15 acres would constitute 45 
vernal pools and the remaining 85 acres supporting uplands). Based on an informal evaluation of 46 
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aerial photographs of the Plan Area it is likely that the actual densities within the Plan Area are 1 
approximately 10%, but the 15% density value was chosen as a conservative estimate for 2 
determining effects. 3 

Table 12-4-13. Estimated Effects on Wetted Vernal Pool Crustacean Habitat under Alternative 4 4 
(acres) 5 

 Direct Loss Indirect Conversion 

Near-Term Late Long-Term Near-Term Late Long-Term 

BDCP Impact Limita  5 10 10 20 

Alternative 4 Impactb CM1 5.1 5.1 6.2 6.2 

CM4c 30.2 55.8 11.0 20.3 

Total  35.3 60.9 17.2 26.5 

a Because roughly half of the impacts would occur in the near–term, it is assumed that the impact limit 
in the near-term would be 5 wetted acres for direct loss and 10 acres for indirect.  

b These acreages were generated by assuming that the modeled habitat identified in Table 12-4-12 has 
densities of wetted habitat at 15%. The direct effects numbers include permanent and temporary 
impacts.  

  
c These impacts are based on the hypothetical restoration footprints and would likely be lower based on 

the BDCP’s commitment to minimize and avoid effects on vernal pool crustacean habitat as much as 
practicable. The values for near-term indirect effects were assumed to be slightly more than half of 
what the late long-term value would be. 

 6 

Near-Term Timeframe 7 

Because the water conveyance facilities construction is being evaluated at the project level, the near-8 
term BDCP conservation strategy has been evaluated to determine whether it would provide 9 
sufficient habitat protection or restoration in an appropriate timeframe to ensure that the effects of 10 
construction would not be adverse under NEPA and would be less than significant under CEQA. 11 
Table 12-4-12 lists the impacts on modeled vernal pool crustacean habitat that is based on the 12 
natural community mapping done within the study area. The impacts from tidal natural 13 
communities restoration (CM4) are based on hypothetical footprints and do not reflect actual 14 
impacts on vernal pool crustacean habitat considering the BDCP’s commitment to design projects to 15 
minimize or avoid effects on covered vernal pool crustaceans (see AMM12 and AMM30). As seen in 16 
Table 12-4-13, Alternative 4 would not meet the Plan’s near-term biological goals and objectives for 17 
direct loss and indirect conversion unless near-term projects are designed to ensure that they do not 18 
exceed these impact limits.  19 

Typical NEPA and CEQA project-level mitigation ratios for loss of vernal pools affected by CM1 20 
would be 1:1 for restoration and 2:1 for protection. Typically, indirect conversion impacts are 21 
mitigated by protecting vernal pools at a 2:1 ratio. Using these typical ratios would indicate that 5.1 22 
wetted acres of vernal pool crustacean habitat (or 34 acres of vernal pool complex) should be 23 
restored and 22.6 wetted acres (or 150 acres of vernal pool complex) protected to mitigate the CM1 24 
direct and indirect effects on vernal pool crustacean habitat. With the implementation of AMM30 the 25 
effects on aquatic habitat would be avoided to the maximum extent feasible during the designing of 26 
the transmission line west of Clifton Court Forebay. Assuming that the BDCP would apply the impact 27 
limits presented in Table 12-4-13 and implement AMM30, direct impacts on wetted vernal pools 28 
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resulting from tidal restoration in the near-term would have to be avoided and indirect impacts 1 
from tidal restoration could not exceed 3.8 wetted acres of indirect effects (10 acre limit minus the 2 
6.2 acres from CM1). The impacts based on the hypothetical tidal restoration footprints would 3 
exceed these limits. When and if these limits are met, the BDCP would need to restore up to 5.1 4 
wetted acres (34 acres of vernal pool complex) and protect up to 30 wetted acres (2:1 protection for 5 
5.1 acres of direct and 10 acres of indirect impact) (200 acres of vernal pool complex) in the near-6 
term to offset the effects of CM1 and CM4. 7 

The BDCP has committed to near-term goal of protecting 400 acres of vernal pool complex (see 8 
Table 3-4 in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS) by protecting at least 2 9 
wetted acres of vernal pools for each wetted acre directly or indirectly affected. The BDCP has also 10 
committed to restoring/creating vernal pools such that there is no net loss of vernal pool acreage. 11 
The amount of restoration would be determined during implementation based on the following 12 
criteria. 13 

 If restoration is completed (i.e., restored natural community meets all success criteria) prior to 14 
impacts, then 1.0 wetted acre of vernal pools would be restored for each wetted acre directly 15 
affected (1:1 ratio). 16 

 If restoration takes place concurrent with impacts (i.e., restoration construction is completed, 17 
but restored habitat has not met all success criteria, prior to impacts occurring), then 1.5 wetted 18 
acres of vernal pools would be restored for each wetted acre directly affected (1.5:1 ratio). 19 

The species-specific biological goals and objectives would also inform the near-term protection and 20 
restoration efforts. These Plan goals represent performance standards for considering the 21 
effectiveness of restoration actions. The acres of protection and restoration contained in the near-22 
term Plan goals would keep pace with the loss of habitat and effects on vernal pool crustacean 23 
habitat. 24 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 25 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 26 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 27 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 28 
Material, AMM10 Restoration of Temporarily Affected Natural Communities, AMM12 Vernal Pool 29 
Crustaceans, AMM30 Transmission Line Design and Alignment Guidelines, and AMM37 Recreation. All 30 
of these AMMs include elements that avoid or minimize the risk of affecting habitats and species 31 
adjacent to work areas. The AMMs are described in detail in Appendix 3.C, Avoidance and 32 
Minimization Measures, of the Draft BDCP, and an updated version of AMM6 is provided in Appendix 33 
D, Substantive BDCP Revisions, of this RDEIR/SDEIS. 34 

Late Long-Term Timeframe 35 

The BDCP states that covered activities would not result in more than 10 wetted acres of direct loss 36 
and no more than 20 wetted acres of indirect conversion effects on vernal pools by the late long-37 
term (see Objective VPNC1.2 and AMM12). As seen in Table 12-4-13 and discussed above, the effects 38 
of CM1 alone would be generally within the near-term limits, but overall Alternative 4 would not 39 
meet the Plan’s late long-term biological goals and objectives for direct and indirect effects unless 40 
tidal restoration projects are designed to ensure that that they do not exceed these impact limits. 41 

The Plan has committed to a late long-term goal of protecting 600 acres of vernal pool complex in 42 
either Conservation Zones 1, 8, or 11, primarily in core vernal pool recovery areas (Objective 43 
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VPNC1.1) by protecting at least 2 wetted acres of vernal pools protected for each wetted acre 1 
directly or indirectly affected. The Plan also includes a commitment to restore or create vernal pools 2 
such that the Plan results in no net loss of vernal pool acreage (Objective VPNC1.2). The protection 3 
and restoration would be achieved using the criteria presented above as well as by following the 4 
other specific biological goals and objectives, which include: 5 

 Increasing the size and connectivity of protected vernal pool complexes (Objective VPNC1.3) 6 

 Protecting the range of inundation characteristics that are currently represented by vernal pool 7 
throughout the Plan Area (Objective VPNC1.4) 8 

 Protecting one currently unprotected occurrence of conservancy fairy shrimp (Objective 9 
VPC1.1) 10 

The BDCP’s beneficial effects analysis (see Chapter 5, Section 5.6, Effects on Covered Wildlife and 11 
Plant Species, of the Draft BDCP) estimates that the restoration and protection actions discussed 12 
above, as well as the restoration and protection of alkali seasonal wetlands that could overlap with 13 
the species model, could result in the restoration of 51 acres and the protection of 608 acres of 14 
modeled habitat for vernal pool crustaceans. 15 

NEPA Effects: The near-term loss of vernal pool crustacean habitat under Alternative 4 would not be 16 
adverse under NEPA because the BDCP has committed to avoiding and minimizing effects from tidal 17 
restoration and to restoring and protecting an acreage that meets or exceeds the typical mitigation 18 
ratios described above. In the absence of other conservation actions, the modification of vernal pool 19 
crustacean habitat and potential mortality of a special-status species resulting from Alternative 4 in 20 
the late long-term would represent an adverse effect. However, the BDCP has committed to impact 21 
limits for vernal pool crustacean habitat and to habitat protection, restoration, management, and 22 
enhancement associated with CM3, CM9, and CM11. This habitat protection, restoration, 23 
management and enhancement would be guided by species-specific goals and objectives, and by 24 
AMM1–AMM6, AMM10, AMM12, AMM30, and AMM37, which would be in place throughout the 25 
BDCP permit term. Considering these commitments, losses and conversion of vernal pool crustacean 26 
habitat under Alternative 4 would not be an adverse effect. 27 

CEQA Conclusion: 28 

Near-Term Timeframe 29 

Because the water conveyance facilities construction is being evaluated at the project level, the near-30 
term BDCP conservation strategy has been evaluated to determine whether it would provide 31 
sufficient habitat protection or restoration in an appropriate timeframe to ensure that the impacts of 32 
construction would be less than significant. Table 12-4-12 above lists the impacts on modeled vernal 33 
pool crustacean habitat that is based on the natural community mapping done within the study area. 34 
The impacts from tidal natural communities restoration (CM4) are based on hypothetical footprints 35 
and do not reflect actual impacts on vernal pool crustacean habitat considering the BDCP’s 36 
commitment to design restoration projects to minimize or avoid effects on covered vernal pool 37 
crustaceans (see AMM12 and AMM30). As seen in Table 12-4-13, Alternative 4 would not meet the 38 
Plan’s near-term biological goals and objectives for direct and indirect effects unless near-term tidal 39 
restoration projects are designed to ensure that they do not exceed these impact limits. 40 

Typical NEPA and CEQA project-level mitigation ratios for loss of vernal pools affected by CM1 41 
would be 1:1 for restoration and 2:1 for protection. Typically, indirect conversion impacts are 42 
mitigated by protecting vernal pools at a 2:1 ratio. Using these typical ratios would indicate that 5.1 43 
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wetted acres of vernal pool crustacean habitat (or 34 acres of vernal pool complex) should be 1 
restored and 22.6 wetted acres (or 151 acres of vernal pool complex) protected to mitigate the CM1 2 
direct and indirect effects on vernal pool crustacean habitat. With the implementation of AMM30 the 3 
effects on aquatic habitat would be avoided to the maximum extent feasible during the designing of 4 
the transmission line west of Clifton Court Forebay. Assuming that the BDCP would apply the impact 5 
limits presented in Table 12-4-13 and implement AMM30, direct impacts on wetted vernal pools 6 
resulting from tidal restoration in the near-term would have to be avoided and indirect impacts 7 
could not exceed 3.8 wetted acres of indirect effects. The impacts based on the hypothetical tidal 8 
restoration footprints would exceed these limits. When and if these limits are met, the BDCP would 9 
need to restore up to 5.1 wetted acres (34 acres of vernal pool complex) and protect up to 30 wetted 10 
acres (200 acres of vernal pool complex) in the near-term to offset the effects of CM1 and CM4. 11 

The BDCP has committed to near-term goal of protecting 400 acres of vernal pool complex (see 12 
Table 3-4 in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS) by protecting at least 2 13 
wetted acres of vernal pools for each wetted acre directly or indirectly affected. The BDCP has also 14 
committed to restoring/creating vernal pools such that there is no net loss of vernal pool acreage. 15 
The amount of restoration would be determined during implementation based on the following 16 
criteria. 17 

 If restoration is completed (i.e., restored natural community meets all success criteria) prior to 18 
impacts, then 1.0 wetted acre of vernal pools would be restored for each wetted acre directly 19 
affected (1:1 ratio). 20 

 If restoration takes place concurrent with impacts (i.e., restoration construction is completed, 21 
but restored habitat has not met all success criteria, prior to impacts occurring), then 1.5 wetted 22 
acres of vernal pools would be restored for each wetted acre directly affected (1.5:1 ratio). 23 

The species-specific biological goals and objectives would also inform the near-term protection and 24 
restoration efforts. These Plan goals represent performance standards for considering the 25 
effectiveness of restoration actions. The acres of protection and restoration contained in the near-26 
term Plan goals would keep pace with the loss of habitat and effects on vernal pool crustacean 27 
habitat. 28 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 29 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 30 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 31 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 32 
Material, AMM10 Restoration of Temporarily Affected Natural Communities, AMM12 Vernal Pool 33 
Crustaceans, AMM30 Transmission Line Design and Alignment Guidelines, and AMM37 Recreation. All 34 
of these AMMs include elements that avoid or minimize the risk of affecting habitats and species 35 
adjacent to work areas. The AMMs are described in detail in Appendix 3.C, Avoidance and 36 
Minimization Measures, of the Draft BDCP, and an updated version of AMM6 is provided in Appendix 37 
D, Substantive BDCP Revisions, of this RDEIR/SDEIS. 38 

The natural community restoration and protection activities are expected to be concluded in the 39 
first 10 years of Plan implementation, which is close enough in time to the occurrence of impacts on 40 
constitute adequate mitigation for CEQA purposes. These commitments, implemented together with 41 
the AMMs and biological goals and objectives, are more than sufficient to support the conclusion 42 
that the near-term effects of Alternative 4 would be less than significant under CEQA.  43 
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Late Long-Term Timeframe 1 

The BDCP states that covered activities would not result in more than 10 wetted acres of direct loss 2 
and no more than 20 wetted acres of indirect conversion effects on vernal pools by the late long-3 
term (see Objective VPNC1.2 and AMM12). As seen in Table 12-4-13, the effects of CM1 alone would 4 
be generally within the near-term limits, but overall Alternative 4 would not meet the Plan’s late 5 
long-term biological goals and objectives for direct and indirect effects unless tidal restoration 6 
projects are designed to ensure that that they do not exceed these impact limits. 7 

The Plan has committed to late long-term goal of protecting 600 acres of vernal pool complex in 8 
either Conservation Zones 1, 8, or 11, primarily in core vernal pool recovery areas (Objective 9 
VPNC1.1) by protecting at least 2 wetted acres of vernal pools protected for each wetted acre 10 
directly or indirectly affected. The Plan also includes a commitment to restore or create vernal pools 11 
such that the Plan results in no net loss of vernal pool acreage (Objective VPNC1.2). The protection 12 
and restoration would be achieved using the criteria presented above as well as by following the 13 
other specific biological goals and objectives, which include: 14 

 Increasing the size and connectivity of protected vernal pool complexes (Objective VPNC1.3) 15 

 Protecting the range of inundation characteristics that are currently represented by vernal pool 16 
throughout the Plan Area (Objective VPNC1.4) 17 

 Protecting one currently unprotected occurrence of conservancy fairy shrimp (Objective 18 
VPC1.1) 19 

The BDCP’s beneficial effects analysis (see Chapter 5, Section 5.6, Effects on Covered Wildlife and 20 
Plant Species, of the Draft BDCP) estimates that the restoration and protection actions discussed 21 
above, as well as the restoration and protection of alkali seasonal wetlands that could overlap with 22 
the species model, could result in the restoration of 51 acres and the protection of 608 acres of 23 
modeled habitat for vernal pool crustaceans. 24 

The effects on vernal pool crustacean habitat from Alternative 4 would represent an adverse effect 25 
as a result of habitat modification of a special-status species and potential for direct mortality in the 26 
absence of other conservation actions. However, the BDCP has committed to impact limits for vernal 27 
pool crustacean habitat and to habitat protection, restoration, management and enhancement 28 
associated with CM3, CM9, and CM11. These conservation activities would be guided by species-29 
specific goals and objectives, and by AMM1–AMM6, AMM10,AMM12, AMM30, and AMM37, which 30 
would be in place throughout the time BDCP permit term. Considering these commitments, 31 
Alternative 4 over the term of the BDCP would not result in a substantial adverse effect through 32 
habitat modifications and would not substantially reduce the number or restrict the range of vernal 33 
pool crustaceans. Therefore, Alternative 4 would have a less-than-significant impact on vernal pool 34 
crustaceans.  35 

Impact BIO-33: Indirect Effects of Plan Implementation on Vernal Pool Crustaceans 36 

Construction and maintenance activities associated with water conveyance facilities, and restoration 37 
actions could indirectly affect vernal pool crustaceans and their habitat in the vicinity of 38 
construction and restoration areas, and maintenance activities. These potential effects would be 39 
minimized or avoided through AMM1–AMM6, AMM10, and AMM12, which would be in effect 40 
throughout the BDCP permit term. 41 
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NEPA Effects: Water conveyance facilities construction and restoration activities could indirectly 1 
affect vernal pool crustaceans and their habitat in the vicinity of construction areas. Ground-2 
disturbing activities, stockpiling of soils, and maintenance and refueling of heavy equipment could 3 
result in the inadvertent release of sediment and hazardous substances into this habitat. These 4 
potential effects would be avoided and minimized through AMM1–AMM6, which would be in effect 5 
throughout the BDCP permit term. Vernal pool crustaceans and their habitat could be periodically 6 
indirectly affected by maintenance activities at water conveyance facilities. Embankment 7 
maintenance activities around Clifton Court Forebay could result in the inadvertent discharge of 8 
sediments and hazardous materials into vernal pool crustacean habitat that occurs along the 9 
southern and western boundaries of the forebays. These potential effects would be avoided and 10 
minimized through AMM1–AMM6, which would be in effect throughout the BDCP permit term. The 11 
indirect effects of Alternative 4 on vernal pool crustacean habitat would not be adverse under NEPA. 12 

CEQA Conclusion: Construction and maintenance activities associated with water conveyance 13 
facilities, and restoration actions could indirectly impact vernal pool crustaceans and their habitat in 14 
the vicinity of construction and restoration areas, and maintenance activities. These potential 15 
impacts would be minimized or avoided through AMM1–AMM6, AMM10, and AMM12, which would 16 
be in effect throughout the BDCP permit term. The indirect impacts of Alternative 4 would be less 17 
than significant under CEQA. 18 

Impact BIO-34: Periodic Effects of Inundation of Vernal Pool Crustacean Habitat as a Result of 19 
Implementation of Conservation Components 20 

Flooding of the Yolo Bypass under CM2 Yolo Bypass Fisheries Enhancement would periodically affect 21 
0 to 4 acres of modeled vernal pool crustacean habitat (Table 12-4-12). There would be no periodic 22 
effects from CM5 Seasonally Inundated Floodplain Restoration. 23 

NEPA Effects: Appendix 5.J, Effects on Natural Communities, Wildlife, and Plants, of the Draft BDCP 24 
describes the methods used to estimate periodic inundation effects in the Yolo Bypass. Based on this 25 
method, periodic inundation could affect vernal pool crustaceans occupying areas ranging from 0 26 
acres of habitat during most notch flows to an estimated 4 acres during a notch flow of 6,000 cfs. 27 
BDCP-associated inundation of areas that would not otherwise have been inundated is expected to 28 
occur in no more than 30% of all years, because Fremont Weir is expected to overtop the remaining 29 
70% of all years, and during those years notch operations would not typically affect the maximum 30 
extent of inundation. In more than half of all years under Existing Conditions, an area greater than 31 
the BDCP-related inundation area already inundates in the bypass. Yolo Bypass flooding is expected 32 
to have a minimal effect on vernal pool crustaceans and would thus not be adverse under NEPA. 33 

CEQA Conclusion: Alternative 4 would periodically inundate at most 4 acres of vernal pool 34 
crustacean habitat during the maximum flows over the Fremont Weir. The periodic inundation is 35 
not anticipated to result in a conversion of vernal pool crustacean habitat into different wetland 36 
habitat. BDCP-associated inundation of areas that would not otherwise have been inundated is 37 
expected to occur in no more than 30% of all years, because Fremont Weir is expected to overtop 38 
the remaining 70% of all years, and during those years notch operations would not typically affect 39 
the maximum extent of inundation. In more than half of all years under Existing Conditions, an area 40 
greater than the BDCP-related inundation area already inundates in the bypass. Yolo Bypass 41 
flooding is expected to have a minimal effect on vernal pool crustaceans and would thus result in 42 
less-than-significant impacts on the species. 43 
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Valley Elderberry Longhorn Beetle 1 

The habitat model used to assess the effects for valley elderberry longhorn beetle is based on 2 
riparian habitat and nonriparian habitat (vernal pool complexes and grasslands within 200 feet of 3 
channels). Construction and restoration associated with Alternative 4 conservation measures would 4 
result in both temporary and permanent losses of valley elderberry longhorn beetle modeled habitat 5 
as indicated in Table 12-4-14. The majority of the losses would take place over an extended period 6 
of time as the restoration conservation measures are being implemented. In addition, an estimated 7 
10 elderberry shrubs that were previously mapped by DWR in the DHCCP Conveyance Planning 8 
Area could be impacted by the Alternative 4 conveyance alignment (CM1). Full implementation of 9 
Alternative 4 would also include the following conservation actions over the term of the BDCP to 10 
benefit valley elderberry longhorn beetle (see Chapter 3, Conservation Strategy, of the Draft BDCP). 11 

 Mitigate impacts on elderberry shrubs consistent with USFWS conservation guidelines for the 12 
species (Objective VELB1.1). 13 

 Site elderberry longhorn beetle habitat restoration adjacent to occupied habitat (Objective 14 
VELB1.2). 15 

 Restore 5,000 acres of valley/foothill riparian (Objective VFRNC1.1, associated with CM7). 16 

 Protect 750 acres of valley/foothill riparian (Objective VFRNC1.2, associated with CM3). 17 

 Maintain or increase the abundance and distribution of rare or uncommon vegetation alliances, 18 
such as Sambuca nigra (blue elderberry stands) alliance (Objective VFRNC3.1, associated with 19 
CM7 and CM11). 20 

As explained below, with the restoration or protection of these amounts of habitat, impacts on valley 21 
elderberry longhorn beetle would not be adverse for NEPA purposes and would be less than 22 
significant for CEQA purposes.  23 
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Table 12-4-14. Changes in Valley Elderberry Longhorn Beetle Modeled Habitat Associated with 1 
Alternative 4 (acres)a 2 

Conservatio
n Measureb Habitat Type 

Permanent  Temporary  Periodicd 

NT LLTc  NT LLTc  CM2 CM5 

CM1 
Riparian 42 42  31 31  NA NA 

Non-riparian 211 211  86 86  NA NA 

Total Impacts CM1 253 253  117 117  NA NA 

CM2–CM18 
Riparian 381 678  76 111  44–80 266 

Non-riparian 142 311  94 108  103–244 287 

Total Impacts CM2–CM18 523 989  170 219  161–325 553 

TOTAL IMPACTS 776 1,242  287 336  161–325 553 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT = near-term 

LLT = late long-term 

NA = not applicable 

 3 

Impact BIO-35: Loss of Valley Elderberry Longhorn Beetle Habitat 4 

Alternative 4 conservation measures would result in the permanent and temporary loss combined 5 
of up to 1,578 acres of modeled valley elderberry longhorn beetle habitat (862 acres of riparian 6 
habitat and 716 acres of nonriparian habitat), and an estimated 10 elderberry shrubs from CM1, 7 
which represent potential habitat for the species (Table 12-4-14). Due to the limitation of the habitat 8 
suitability model, all of these effects are assumed to be a large overestimate of the true effect on 9 
potential valley elderberry longhorn beetle habitat. Conservation measures that would result in 10 
these losses are conveyance facilities and transmission line construction, and establishment and use 11 
of borrow and spoil areas (CM1), Fremont Weir/Yolo Bypass improvements (CM2), tidal habitat 12 
restoration (CM4), and floodplain restoration (CM5). Habitat enhancement and management 13 
activities (CM11), which include ground disturbance or removal of nonnative vegetation, could 14 
result in local adverse habitat effects. In addition, maintenance activities associated with the long-15 
term operation of the water conveyance facilities and other BDCP physical facilities could degrade 16 
or eliminate valley elderberry longhorn beetle habitat. Timely implementation of the near-term 17 
habitat protection and restoration contained in the Plan and implementation of AMMs committed to 18 
in the Plan would result in no adverse effects under NEPA and less-than-significant impacts under 19 
CEQA. Each of these activities is described below. 20 

 CM1 Water Facilities and Operation: Construction of Alternative 4 conveyance facilities would 21 
result in the permanent and temporary combined loss of approximately 370 acres of modeled 22 
valley elderberry longhorn beetle habitat, composed of 73 acres of riparian habitat and 297 23 
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acres of nonriparian habitat (Table 12-4-14). In addition, an estimated 10 shrubs could be 1 
removed as a result of conveyance facilities construction. As noted in Section 12.3.2.3 Methods 2 
Used to Assess Species Effects, elderberry shrubs were mapped in the DHCCP Conveyance 3 
Planning Area where accessible and thus the entire footprint of CM1 was not surveyed. In many 4 
cases, the data collected did not always specify the number of shrubs observed but rather the 5 
size class and a range of stem numbers. The exact number of shrubs to be impacted would be 6 
determined during pre-construction surveys of the footprints of the conveyance facility and 7 
associated work areas as part of the implementation of AMM15 Valley Elderberry Longhorn 8 
Beetle. Most of these impacts are associated with the intake and forebay construction in the 9 
north delta. There are no records of valley elderberry longhorn beetle within these impact areas. 10 
The portion of the above impacts that result from temporary habitat loss includes 117 acres of 11 
modeled valley elderberry longhorn beetle habitat (31 acres riparian and 86 acres nonriparian 12 
habitat). Elderberry shrubs could be affected from ground-disturbing activities associated with 13 
conveyance construction footprints, reusable tunnel material storage areas, geotechnical boring 14 
areas, temporary access roads, and staging areas. 15 

 CM2 Yolo Bypass Fisheries Enhancement: Construction activity associated with fisheries 16 
improvements in the Yolo Bypass would result in the permanent and temporary removal of 17 
approximately 295 acres of modeled valley elderberry longhorn beetle habitat, composed of 159 18 
acres of riparian habitat and 136 acres of nonriparian habitat. Approximately 125 acres of 19 
permanent impacts (83 acres of riparian and 41 acres of nonriparian) would mostly occur at the 20 
north end of the Yolo Bypass from Fremont Weir improvements. The 170 acres of temporary 21 
impacts (76 acres of riparian and 94 acres of nonriparian) would mostly be from work on the 22 
Fremont Weir, the Sacramento Weir, and levees along the Bypass. Elderberry shrubs could be 23 
affected from ground-disturbing activities associated with the re-contouring of surface 24 
topography, excavation or modification of channels, levee modification, and removal of riprap 25 
and other protections from channel banks. 26 

 CM4 Tidal Natural Communities Restoration: Tidal natural communities restoration would result 27 
in the permanent loss of approximately 813 acres of modeled valley elderberry longhorn beetle 28 
habitat, composed of 552 acres of riparian and 260 acres of nonriparian habitat. The majority of 29 
these impacts would be associated with tidal restoration in the Delta and only 42 acres of these 30 
impacts (all nonriparian) would be from tidal restoration in Suisun Marsh. Elderberry shrubs 31 
could be affected from ground-disturbing activities associated with the re-contouring of surface 32 
topography, excavation or modification of channels, type conversion from riparian and 33 
grasslands to tidal habitat, levee removal and modification, and removal of riprap and other 34 
protections from channel banks. 35 

 CM5 Seasonally Inundated Floodplain Restoration: Levee construction associated with floodplain 36 
restoration in the south Delta (CZ 7) would result in the permanent and temporary removal of 37 
approximately 101 acres of valley elderberry longhorn beetle habitat, composed of 78 acres of 38 
riparian and 23 acres of nonriparian. Approximately half of these impacts (52 acres) would be 39 
permanent impacts from levee construction and the other half (49 acres) would be temporary 40 
impacts associated with the levee construction. There is one CNDDB record of valley elderberry 41 
longhorn beetle occurring in CZ 7 just west of Middle River on Union Island. This record and 42 
other elderberry shrubs could be affected from ground-disturbing activities associated with the 43 
re-contouring of surface topography, excavation or modification of channels, levee removal and 44 
modification, and removal of riprap and other protections from channel banks. 45 
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 CM11 Natural Communities Enhancement and Management: Activities associated with natural 1 
communities enhancement and management, such as grazing practices and ground disturbance 2 
or herbicide use in the control of nonnative vegetation, intended to maintain and improve 3 
habitat functions of BDCP protected habitats for covered species could result in loss of 4 
elderberry shrubs and the potential for injury or mortality to beetles. These effects cannot be 5 
quantified, but are expected to be minimal and would be avoided and minimized by the AMMs 6 
listed below. 7 

 Operations and maintenance: Post-construction operation and maintenance of the above-8 
ground water conveyance facilities and restoration infrastructure could result in ongoing but 9 
periodic disturbances that could affect valley elderberry beetle. Maintenance activities would 10 
include vegetation management, levee and structure repair, and re-grading of roads and 11 
permanent work areas could affect elderberry shrubs occupied by the species. These effects, 12 
however, would be reduced by AMMs listed below. 13 

The following paragraphs summarize the combined effects discussed above and describe other 14 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA impact conclusions are 15 
also included. 16 

Near-Term Timeframe 17 

Because the water conveyance facilities construction is being evaluated at the project level, the near-18 
term BDCP conservation strategy has been evaluated to determine whether it would provide 19 
sufficient habitat protection or restoration in an appropriate timeframe to ensure that the effects of 20 
construction would not be adverse under NEPA and would be less than significant under CEQA. 21 
Alternative 4 would result in permanent and temporary impacts on 1,063 acres of modeled habitat 22 
(530 acres of riparian and 533 acres of nonriparian) for valley elderberry longhorn beetle in the 23 
study area in the near-term. These effects would result from the construction of the water 24 
conveyance facilities (CM1, 73 acres of riparian and 297 acres of nonriparian), and implementing 25 
other conservation measures (Yolo Bypass fisheries improvements [CM2] and tidal restoration 26 
[CM4], 693 acres of modeled habitat). These conservation measures (CM2 and CM4) account for 457 27 
of the 530 acres (86%) of impacts on riparian habitat. Based on the DHCCP survey data of the 28 
Conveyance Planning Area (see Appendix 12C of the Draft EIR/EIS), an estimated ten elderberry 29 
shrubs would be impacted in the near-term by CM1 (see Section 12.3.2.3 for a discussion on the 30 
methods used to make this estimate). 31 

Typical NEPA and CEQA project-level mitigation ratios for those natural communities affected by 32 
CM1 and that are identified as habitat for valley elderberry longhorn beetle in Chapter 3, 33 
Conservation Strategy, of the Draft BDCP would be 1:1 for restoration and 1:1 for protection for 34 
riparian habitat. Using these typical ratios would indicate that 73 acres of the riparian habitat 35 
should be restored/created and 73 acres of existing riparian should be protected to mitigate the 36 
CM1 losses of valley elderberry longhorn beetle habitat. The near-term effects of other conservation 37 
actions would require 457 acres of riparian restoration and 457 acres of riparian protection using 38 
the same typical NEPA and CEQA ratios (1:1 for restoration and 1:1 for protection). 39 

The BDCP has committed to near-term goals of protecting 750 acres of riparian and restoring 800 40 
acres of riparian habitat in the Plan Area. These conservation actions would occur in the same 41 
timeframe as the construction and losses from other conservation measures, thereby minimizing 42 
adverse effects on valley elderberry longhorn beetle. In addition, BDCP Objectives VELB 1.1 and 1.2, 43 
which call for implementing the USFWS (1999) conservation guidelines for valley elderberry 44 
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longhorn beetle (transplanting elderberry shrubs and planting elderberry seedlings and associated 1 
natives) and siting elderberry restoration within drainages immediately adjacent to or in the vicinity 2 
of sites confirmed to be occupied by valley elderberry longhorn beetle. These objectives would be 3 
met through the implementation of CM7 Riparian Natural Community Restoration. CM7 Riparian 4 
Natural Community Restoration specifically calls for the planting of elderberry shrubs in large, 5 
contiguous clusters with a mosaic of associated natives as part of riparian restoration consistent 6 
with USFWS (1999) conservation guidelines. These Plan goals represent performance standards for 7 
considering the effectiveness of restoration actions. The acres of protection and restoration 8 
contained in the near-term Plan goals and the additional species specific measures within CM7 9 
satisfy the typical mitigation that would be applied to the project-level effects of CM1, as well as 10 
mitigating the near-term effects of the other conservation measures. 11 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 12 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 13 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 14 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 15 
Material, and AMM15 Valley Elderberry Longhorn Beetle. AMM15 requires surveys for elderberry 16 
shrubs within 100 feet of any ground disturbing activities, the implementation of avoidance and 17 
minimize measures for any shrubs that are identified within this 100-foot buffer, and transplanting 18 
shrubs that can’t be avoided. All of these AMMs include elements that avoid or minimize the risk of 19 
affecting habitats and species adjacent to work areas and RTM storage sites. The AMMs are 20 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 21 
updated version of AMM6 is provided in Appendix D, Substantive BDCP Revisions, of this 22 
RDEIR/SDEIS. 23 

Late Long-Term Timeframe 24 

Based on modeled habitat, the study area supports approximately 34,456 acres of modeled habitat 25 
(17,786 acres of riparian and 16,670 acres of nonriparian) for valley elderberry longhorn beetle. 26 
Alternative 4 as a whole would result in the permanent loss of and temporary effects on 1,578 acres 27 
of modeled valley elderberry longhorn beetle habitat (862 acres of riparian habitat and 716 acres of 28 
nonriparian habitat)during the BDCP permit term (5% of the modeled habitat in the study area). 29 
The locations of these losses are described above in the analyses of individual conservation 30 
measures. These losses would not fragment any known populations of valley elderberry longhorn 31 
beetle. The Plan includes a commitment to protect 750 acres of riparian habitat and 32 
restoring/creating 5,000 acres of riparian habitat in the Plan Area. According to Objective VELB1.2, 33 
the restoration of elderberry longhorn beetle habitat would occur adjacent to occupied habitat, 34 
which would provide connectivity between occupied and restored habitats and improve the species’ 35 
ability to disperse within and outside the Plan Area. Other factors relevant to effects on valley 36 
elderberry longhorn beetle include: 37 

 Habitat loss is widely dispersed throughout the study area and would not be concentrated in 38 
any one location. 39 

 There would be a temporal loss of riparian habitat during the near-term evaluation period 40 
because most of the affected riparian vegetation would be removed during the near-term 41 
timeframe, while large quantities of riparian habitat would not be restored until the early and 42 
late long-term timeframes. Effects on valley elderberry longhorn beetle of this temporal loss of 43 
riparian vegetation are expected to be minimal because much of the riparian habitat in the Plan 44 
Area is not known to be currently occupied by the species, because all elderberry shrubs that 45 
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are suitable for transplantation would be moved to conservation areas in the Plan Area, and 1 
because most of the affected community is composed of small patches of riparian scrub and 2 
herbaceous vegetation that are fragmented and distributed across the agricultural landscape of 3 
the Plan Area and thus are likely to provide no or low-value habitat for the beetle. 4 

 Temporarily disturbed areas would be restored within 1 year following completion of 5 
construction and management activities. Under AMM10, a restoration and monitoring plan 6 
would be developed prior to initiating any construction-related activities associated with the 7 
conservation measures or other covered activities that would result in temporary effects on 8 
natural communities. 9 

The BDCP’s beneficial effects analysis (see Chapter 5, Section 5.6, Effects on Covered Wildlife and 10 
Plant Species, of the Draft BDCP) estimates that the restoration and protection actions discussed 11 
above, as well as other actions that overlap with the nonriparian portions of the species model, 12 
could result in the restoration of 4,857 acres (riparian) and the protection of 2,363 acres (729 acres 13 
of riparian and 1,634 acres of nonriparian channels and grassland) of modeled habitat for valley 14 
elderberry longhorn beetle.  15 

NEPA Effects: The near-term loss of valley elderberry longhorn beetle habitat under Alternative 4 16 
would not be adverse because the BDCP has committed to restoring and protecting an acreage that 17 
exceeds the typical mitigation ratios described above, in addition to avoiding impacts on shrubs and 18 
transplanting those that can’t be avoided. In the absence of other conservation actions, the losses of 19 
valley elderberry longhorn beetle habitat and potential for direct mortality of a special-status 20 
species associated with Alternative 4 in the late long-term would represent an adverse effect. 21 
However, with habitat protection and restoration associated with CM7, guided by species-specific 22 
goals and objectives and by AMM1–AMM6, AMM10, and AMM15, which would be in place 23 
throughout the BDCP permit term, the effects of Alternative 4 as a whole on valley elderberry 24 
longhorn beetle would not be adverse under NEPA.  25 

CEQA Conclusion:  26 

Near-Term Timeframe 27 

Because the water conveyance facilities construction is being evaluated at the project level, the near-28 
term BDCP conservation strategy has been evaluated to determine whether it would provide 29 
sufficient habitat protection or restoration in an appropriate timeframe to ensure that the impacts of 30 
construction would be less than significant. Alternative 4 would result in permanent and temporary 31 
impacts on 1,063 acres of modeled habitat (530 acres of riparian and 533 acres of nonriparian) for 32 
valley elderberry longhorn beetle in the study area in the near-term. These effects would result from 33 
the construction of the water conveyance facilities (CM1, 73 acres of riparian and 297 acres of 34 
nonriparian), and implementing other conservation measures (Yolo Bypass fisheries improvements 35 
[CM2] and tidal restoration [CM4], 693 acres of modeled habitat). Based on the DHCCP survey data 36 
of the Conveyance Planning Area, an estimated ten elderberry shrubs would be impacted in the 37 
near-term (see Section 12.3.2.3 for a discussion on the methods used to make this estimate). 38 

Typical NEPA and CEQA project-level mitigation ratios for those natural communities affected by 39 
CM1 and that are identified in the biological goals and objectives for valley elderberry longhorn 40 
beetle in Chapter 3, Conservation Strategy, of the Draft BDCP would be 1:1 for restoration and 1:1 for 41 
protection for riparian habitat. Using these typical ratios would indicate that 73 acres of the riparian 42 
habitat should be restored/created and 73 acres of existing riparian should be protected to mitigate 43 
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the CM1 losses of valley elderberry longhorn beetle habitat. The near-term effects of other 1 
conservation actions would require 457 acres of riparian restoration and 457 acres of riparian 2 
protection using the same typical NEPA and CEQA ratios (1:1 for restoration and 1:1 for protection). 3 

The BDCP has committed to near-term goals of protecting 750 acres of riparian and restoring 800 4 
acres of riparian habitat in the Plan Area. These conservation actions would occur in the same 5 
timeframe as the construction and early restoration losses, thereby minimizing adverse effects on 6 
valley elderberry longhorn beetle. In addition, BDCP Objectives VELB 1.1 and 1.2, which call for 7 
implementing the USFWS (1999) conservation guidelines for valley elderberry longhorn beetle 8 
(transplanting elderberry shrubs and planting elderberry seedlings and associated natives) and 9 
siting elderberry restoration within drainages immediately adjacent to or in the vicinity of sites 10 
confirmed to be occupied by valley elderberry longhorn beetle. These objectives would be met 11 
through the implementation of CM7 Riparian Natural Community Restoration. CM7 specifically calls 12 
for the planting of elderberry shrubs in large, contiguous clusters with a mosaic of associated 13 
natives as part of riparian restoration consistent with USFWS (1999) conservation guidelines. 14 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 15 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 16 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 17 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 18 
Material, and AMM15 Valley Elderberry Longhorn Beetle. AMM15 requires surveys for elderberry 19 
shrubs within 100 feet of any ground disturbing activities, the implementation avoidance and 20 
minimize measures for any shrubs that are identified within this 100-foot buffer, and transplanting 21 
shrubs that can’t be avoided. All of these AMMs include elements that avoid or minimize the risk of 22 
affecting habitats and species adjacent to work areas and RTM storage sites. The AMMs are 23 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 24 
updated version of AMM6 is provided in Appendix D, Substantive BDCP Revisions, of this 25 
RDEIR/SDEIS. 26 

The natural community restoration and protection activities are expected to be concluded in the 27 
first 10 years of Plan implementation, which is close enough in time to the occurrence of impacts to 28 
constitute adequate mitigation for CEQA purposes. These commitments, implemented together with 29 
the AMMs, are more than sufficient to support the conclusion that the near-term impacts of 30 
Alternative 4 would be less than significant under CEQA. 31 

Late Long-Term Timeframe 32 

Alternative 4 as a whole would result in the permanent loss of and temporary effects on 1,578 acres 33 
of modeled valley elderberry longhorn beetle habitat (862 acres of riparian habitat and 716 acres of 34 
nonriparian habitat)during the BDCP permit term (5% of the modeled habitat in the study area). 35 
The locations of these losses are described above in the analyses of individual conservation 36 
measures. The Plan includes a commitment to protect 750 acres of riparian habitat and restore or 37 
create 5,000 acres of riparian habitat in the Plan Area. According to Objective VELB1.2, the 38 
restoration of elderberry longhorn beetle habitat would occur adjacent to occupied habitat, which 39 
would provide connectivity between occupied and restored habitats and improve the species’ ability 40 
to disperse within and outside the Plan Area. The BDCP also includes a number of AMMs (AMM1–41 
AMM6, AMM10, and AMM15) directed at minimizing or avoiding potential impacts on valley 42 
elderberry longhorn beetle. The large acreages of conservation would adequately compensate for 43 
the modeled habitats lost to construction and restoration activities. 44 
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The BDCP’s beneficial effects analysis (see Chapter 5, Section 5.6, Effects on Covered Wildlife and 1 
Plant Species, of the Draft BDCP) estimates that the restoration and protection actions discussed 2 
above, as well as others actions that overlap with the nonriparian portions of the species model, 3 
could result in the restoration of 4,857 acres (riparian) and the protection of 2,363 acres (729 acres 4 
of riparian and 1,634 acres of nonriparian channels and grassland) of modeled habitat for valley 5 
elderberry longhorn beetle. 6 

Considering these protection and restoration provisions, which would provide acreages of new or 7 
enhanced habitat in amounts greater than necessary to compensate for habitats lost to construction 8 
and restoration activities, implementation of Alternative 4 as a whole would not result in a 9 
substantial adverse effect through habitat modifications and would not substantially reduce the 10 
number or restrict the range of the species. Therefore, the alternative would have a less-than-11 
significant impact on valley elderberry longhorn beetle.  12 

Impact BIO-36: Indirect Effects on Valley Elderberry Longhorn Beetle and its Habitat 13 

Construction activities associated with water conveyance facilities, conservation components and 14 
ongoing habitat enhancement, as well as operation and maintenance of above-ground water 15 
conveyance facilities, including the transmission facilities, could result in ongoing periodic post-16 
construction disturbances with localized impacts on valley elderberry longhorn beetle over the term 17 
of the BDCP. Construction related effects could result from ground-disturbing activities, stockpiling 18 
of soils, and maintenance and refueling of heavy equipment could result in dust and the inadvertent 19 
release of hazardous substances in areas where elderberry shrubs occur. A GIS analysis (see Section 20 
12.3.2.3 for a discussion on the methods used to make this estimate) estimates that approximately 21 
34 shrubs could be indirectly affected by conveyance facilities construction (CM1). Restoration 22 
activities could result in excavation or modification of channels, type conversion from riparian and 23 
grasslands to tidal habitat, levee removal and modification, and removal of riprap and other 24 
protections from channel banks that occur within 100 feet of an elderberry shrubs. These potential 25 
effects would be minimized or avoided through AMM1–AMM6, AMM10, and AMM15, which would 26 
be in effect throughout the BDCP permit term.  27 

NEPA Effects: The indirect effects on valley elderberry longhorn beetle as a result of implementing 28 
Alternative 4 conservation actions would not have an adverse effect on valley elderberry longhorn 29 
beetle. 30 

CEQA Conclusion: Ground-disturbing activities, stockpiling of soils, and the potential release of dust 31 
and hazardous substances would accompany construction of the water conveyance facilities. An 32 
estimated 34 shrubs could be indirectly affected by conveyance facilities construction (CM1). In 33 
addition, ground-disturbing activities associated with the re-contouring of surface topography, 34 
excavation or modification of channels, type conversion from riparian and grasslands to tidal 35 
habitat, levee removal and modification, and removal of riprap and other protections from channel 36 
banks could indirectly affected elderberry shrubs that occur within 100 feet of these restoration 37 
activities. With the implementation of AMM1–AMM6, AMM10, and AMM15 as part of Alternative 4 38 
construction, operation, and maintenance, the BDCP would avoid the potential for substantial 39 
adverse indirect effects on valley elderberry longhorn beetle in that the Plan would not result in a 40 
substantial reduction in numbers or a restriction in the range of valley elderberry longhorn beetle. 41 
Therefore, the indirect effects under this alternative would have a less-than-significant impact on 42 
valley elderberry longhorn beetle.  43 
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Impact BIO-37: Periodic Effects of Inundation of Valley Elderberry Longhorn Beetle Habitat 1 
as a Result of Implementation of Conservation Components 2 

Flooding of the Yolo Bypass from CM2 Yolo Bypass Fisheries Enhancement would periodically affect 3 
161 to 325 acres of modeled valley elderberry longhorn beetle habitat (Table 12-4-14). 4 

CM5 Seasonally Inundated Floodplain Restoration would periodically inundate 553 acres of modeled 5 
valley elderberry longhorn beetle habitat (Table 12-4-14). 6 

It is unknown at this time how much of the modeled habitat that would be inundated as a result of 7 
CM2 and CM5 actually contains elderberry shrubs. Elderberry shrubs have been found to be 8 
intolerant of long periods of inundation and there is evidence that they die very quickly after even 9 
short periods of flooding (River Partners 2008). During monitoring of a restoration project at the 10 
San Joaquin River National Wildlife Refuge, River Partners found that nearly all (99 to 100%) of the 11 
four year old elderberry shrubs in restoration plots died after 15–17 weeks of inundation, and River 12 
Partners noted in general that the shrubs died very quickly after even short periods of flooding 13 
(River Partners 2008). Talley et al (2006) in their report assisting the USFWS 5-year review of the 14 
species, note that elderberry shrubs respond negatively to saturated soil conditions and that they 15 
can only tolerate temporary root crown inundation. Therefore, in the areas that would be 16 
periodically inundated by the implementation of CM2 it is likely that there are few, if any, mature 17 
shrubs in these areas because under current conditions they would be inundated in about 50% of all 18 
years for approximately 7 weeks. The areas affected by CM5 are not currently inundated and thus 19 
elderberry shrubs could be present in these areas. 20 

The periodic effects on modeled habitat for valley elderberry longhorn beetle associated with 21 
implementing Alternative 4 could adversely affect valley elderberry longhorn beetle habitat 22 
(elderberry shrubs) and make modeled habitat there unsuitable for future elderberry 23 
establishment. Based on the information presented above, the current conditions in those areas that 24 
would be periodically inundated in Yolo Bypass (CM2) are not likely very suitable for elderberry 25 
shrubs and, thus, CM2 would likely have minimal effects, if any, on the species. The modeled habitat 26 
that would be periodically inundated from the implementation of CM5 could result in adverse effects 27 
on valley elderberry longhorn beetle.  28 

NEPA Effects: Periodic effects of the inundation of valley elderberry longhorn beetle habitat as a 29 
result of implementing Alternative 4 conservation actions would not be adverse under NEPA when 30 
taking into consideration CM7 habitat protection and restoration. This habitat protection and 31 
restoration would be guided by species-specific goals and objectives, and by AMM1–AMM6, AMM10, 32 
and AMM15, which would be in place throughout the time period that periodic effects would occur. 33 

CEQA Conclusion: Alternative 4 (CM2 and CM5) would have periodic impacts on modeled valley 34 
elderberry longhorn beetle habitat. The periodic inundation of between 161 and 325 acres (CM2) 35 
and 553 acres (CM5) of modeled habitat could result in the death of elderberry shrubs that may 36 
occur there and thus potentially impact valley elderberry longhorn beetle. The Plan includes the 37 
restoration of 5,000 acres of riparian habitat (Objective VFRNC1.1) and the protection of 750 acres 38 
riparian habitat (VFRNC1.2) would include areas for elderberry restoration and protection. The 39 
BDCP also includes AMM1–AMM6, AMM10, and AMM15, which would minimize and avoid impacts 40 
on valley elderberry longhorn beetle prior to Yolo Bypass fisheries enhancement and floodplain 41 
restoration activities. AMM15, which includes a measure for following the USFWS (1999) 42 
conservation guidelines for valley elderberry longhorn beetle, would be used to identify shrubs for 43 
transplanting to conservation areas that otherwise could be adversely affected by periodic 44 
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inundation in Yolo Bypass and floodplain restoration areas. These conservation actions would 1 
compensate for the periodic impacts on valley elderberry longhorn beetle. 2 

Considering these protection and restoration provisions and avoidance and minimization measures, 3 
implementation of Alternative 4 as a whole would not result in a substantial adverse effect through 4 
habitat modifications and would not substantially reduce the number or restrict the range of the 5 
species. Therefore, periodic effects of inundation resulting from Alternative 4 would have a less-6 
than-significant impact on valley elderberry longhorn beetle.  7 

Nonlisted Vernal Pool Invertebrates 8 

This section describes the effects of Alternative 4, including water conveyance facilities construction 9 
and implementation of other conservation components, on nonlisted vernal pool invertebrates that 10 
are not covered by the Plan (Blennosperma vernal pool andrenid bee, hairy water flea, Ricksecker’s 11 
water scavenger beetle, curved-foot hygrotus beetle, molestan blister beetle). Little is known about 12 
the range of these species so it is assumed that they have potential to occur in the same areas 13 
described by the vernal pool crustacean modeled habitat. That habitat model consists of: vernal pool 14 
complex, which consists of vernal pools and uplands that display characteristic vernal pool and 15 
swale visual signatures that have not been significantly affected by agricultural or development 16 
practices; alkali seasonal wetlands in CZ 8; and degraded vernal pool complex, which consists of 17 
low-value ephemeral habitat ranging from areas with vernal pool and swale visual signatures that 18 
display clear evidence of significant disturbance due to plowing, disking, or leveling to areas with 19 
clearly artificial basins such as shallow agricultural ditches, depressions in fallow fields, and areas of 20 
compacted soils in pastures. For the purpose of the effects analysis, vernal pool complex is 21 
categorized as high-value and degraded vernal pool complex is categorized as low-value for these 22 
species. Alkali seasonal wetlands in CZ 8 were also included as high-value habitat for vernal pool 23 
crustaceans in the model. Also included as low-value for vernal pool habitat are areas along the 24 
eastern boundary of CZ 11 that are mapped as vernal pool complex because they flood seasonally 25 
and support typical vernal pool plants, but do not include topographic depressions that are 26 
characteristic of vernal pools. 27 

Construction and restoration associated with Alternative 4 conservation measures would result in 28 
permanent losses of habitat for nonlisted vernal pool invertebrates as indicated in Table 12-4-15 29 
and indirect conversions of vernal pool habitat. The majority of the losses would take place over an 30 
extended period of time as tidal marsh is restored in the Plan Area. Full implementation of 31 
Alternative 4 would also include the following conservation actions over the term of the BDCP that 32 
would benefit nonlisted vernal pool invertebrates (see Chapter 3, Conservation Strategy, of the Draft 33 
BDCP). 34 

 Protect 600 acres of vernal pool complex in CZ 1, CZ 8, or CZ 11, primarily in core vernal pool 35 
recovery areas (ObjectiveVPNC1.1, associated with CM3). 36 

 Restore vernal pool complex in CZ 1, CZ 8, and CZ 11 to achieve no net loss of vernal pool 37 
acreage (up to 67 acres of vernal pool complex restoration [10 wetted acres])(Objective 38 
VPNC1.2, associated with CM9).  39 

 Increase size and connectivity of protected vernal pool complexes in plan area and increase 40 
connectivity with complexes outside the Plan Area (ObjectiveVPNC1.3) 41 

 Protect the range of inundation characteristics of vernal pools in the Plan Area (Objective 42 
VPNC1.4) 43 
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 Maintain and enhance vernal pool complexes to provide appropriate inundation (ponding) for 1 
supporting and sustaining vernal pool species (Objective VPNC2.1) 2 

As explained below, with the restoration or protection of these amounts of habitat, impacts on 3 
nonlisted vernal pool invertebrates would not be adverse for NEPA purposes and would be less-than 4 
significant for CEQA purposes. 5 

Table 12-4-15. Changes in Nonlisted Vernal Pool Invertebrate Habitat Associated with 6 
Alternative 4 (acres)a 7 

Conservatio
n Measureb Habitat Type 

Permanent  Temporary  Periodicd 

NT LLTc  NT LLTc  CM2 CM5 

CM1g 

High-value  

(vernal pool complex) 
24 24  1 1  NA NA 

Low-value  

(degraded vernal pool 
complex) 

7 7  2 2  NA NA 

Total Impacts CM1 31 31  3 3  NA NA 

CM2–CM18g 

High-value (vernal pool 
complex) 

0 0  0 0  0–4 0 

Low-value (degraded 
vernal pool complex) 

201 372  0 0  0 0 

Total Impacts CM2–CM18 201 372  0 0  0–4 0 

TOTAL IMPACTS 232 403  3 3  0–4 0 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT = near-term 

LLT = late long-term 

NA = not applicable 

 8 

Impact BIO-38: Loss or Conversion of Habitat for and Direct Mortality of Nonlisted Vernal 9 
Pool Invertebrates 10 

Alternative 4 conservation measures would result in the direct, permanent loss of up to 403 acres of 11 
vernal pool habitat from conveyance facilities construction (CM1) and the hypothetical footprints 12 
for tidal natural communities restoration (CM4). In addition, the conservation measures could result 13 
in the indirect conversion due to hydrologic alteration of an additional 176 acres of vernal pool 14 
habitat (131 acres of high-value habitat and 45 acres of low-value habitat) from conveyance 15 
facilities construction (CM1) and based on the hypothetical footprints for tidal restoration (CM4). 16 
Construction of the water conveyance facilities and restoration activities may result in the 17 
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modification of hardpan and changes to the perched water table, which could lead to alterations in 1 
the rate, extent, and duration of inundation of nearby vernal pool habitat. USFWS typically considers 2 
construction within 250 feet of vernal pools to constitute an indirect effect unless more detailed 3 
information is provided to further refine the limits of any such effects. For the purposes of this 4 
analysis, the 250-foot buffer was applied to the water conveyance facilities work areas where 5 
surface and subsurface disturbance activities would take place and to restoration hypothetical 6 
footprints. Habitat enhancement and management activities (CM11), which include disturbance or 7 
removal of nonnative vegetation, could result in local adverse habitat effects. 8 

Because the estimates of habitat loss resulting from tidal inundation are based on projections of 9 
where restoration may occur, actual effects are expected to be lower because sites would be selected 10 
and restoration projects designed to minimize or avoid effects on the vernal pools. As specified in 11 
the BDCP, the BDCP Implementation Office would ensure that tidal restoration projects and other 12 
covered activities would be designed such that no more than a total of 10 wetted acres of vernal 13 
pools are permanently lost. AMM12 Vernal Pool Crustaceans would ensure that no more than 20 14 
wetted acres of vernal pool habitat are indirectly affected by alterations to hydrology resulting from 15 
adjacent BDCP covered activities, in particular tidal restoration. The term wetted acres refers to an 16 
area that would be defined by the three parameter wetland delineation method used by the U.S. 17 
Army Corps of Engineers to determine the limits of a wetland, which involves an evaluation of 18 
wetland soil, vegetation, and hydrology characteristics. This acreage differs from vernal pool 19 
complex acreages in that a vernal pool complex is composed of individual wetlands (vernal pools) 20 
and those upland areas that are in between and surrounding them, which provide the supporting 21 
hydrology (surface runoff and groundwater input), organic and nutrient inputs, and refuge for the 22 
terrestrial phase of some vernal pool species. 23 

A summary statement of the combined impacts and NEPA and CEQA conclusions follows the 24 
individual conservation measure discussions. 25 

 CM1 Water Facilities and Operation: Construction of Alternative 4 conveyance facilities would 26 
result in the permanent and temporary combined loss of approximately 34 acres of vernal pool 27 
habitat, composed of 25 acres of high-value and 9 acres of low-value habitat (Table 12-4-15). In 28 
addition, the conveyance facilities could result in the indirect conversion of 41 acres of vernal 29 
pool habitat in the vicinity of Clifton Court Forebay. The indirect effects would result from the 30 
construction of permanent transmission lines, from the storage of reusable tunnel material, and 31 
permanent access roads. AMM30 Transmission Line Design and Alignment Guidelines would 32 
ensure that temporary transmission lines are designed to avoid removal wetted acres of aquatic 33 
habitats to the maximum extent practicable. There are no records of these nonlisted vernal pool 34 
invertebrates at this location (California Department of Fish and Game 2012). 35 

 CM4 Tidal Natural Communities Restoration: Tidal natural communities restoration would result 36 
in the permanent loss of approximately 372 acres of low-value vernal pool habitat, which 37 
consists of degraded vernal pool complex. The BDCP describes degraded vernal pool complex as 38 
areas of low-value ephemeral habitat ranging from areas with vernal pool and swale visual 39 
signatures that display clear evidence of significant disturbance due to plowing, disking, or 40 
leveling to areas with clearly artificial basins such as shallow agricultural ditches, depressions in 41 
fallow fields, and areas of compacted soils in pastures. The actual density of vernal pools or 42 
other aquatic features in these areas is unknown but a 2012 review of Google Earth imagery of 43 
these habitats found that they appear to generally have low densities. However, areas mapped 44 
as degraded vernal pool complex may still provide habitat for vernal pool species as evidenced 45 
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by records of vernal pool fairy shrimp, vernal pool tadpole shrimp, and California linderiella 1 
occurring in degraded vernal pool complex in CZ 4 (California Department of Fish and Game 2 
2012). So though degraded vernal pool complexes may not represent botanically diverse vernal 3 
pools they still can provide habitat for vernal pool invertebrates and thus the loss of 372 acres of 4 
degraded vernal pool complex may result in the loss of occupied vernal pool invertebrate 5 
habitat. In addition, tidal restoration could result in the indirect conversion of 135 acres of 6 
vernal pool habitat, which consist of 90 acres of high-value and 45 acres of low-value habitat. No 7 
records of nonlisted vernal pool invertebrates would be directly impacted. 8 

 CM11 Natural Communities Enhancement and Management: As described in the BDCP, 9 
restoration/creation of vernal pools to achieve no net loss and the protection of 600 acres of 10 
vernal pool complex would benefit vernal pool invertebrates. A variety of habitat management 11 
actions included in CM11 that are designed to enhance wildlife values in BDCP-protected 12 
habitats may result in localized ground disturbances that could temporarily affect vernal pool 13 
invertebrate habitat. Ground-disturbing activities, such as removal of nonnative vegetation and 14 
road and other infrastructure maintenance, are expected to have minor effects on vernal pool 15 
invertebrate habitat and are expected to result in overall improvements to and maintenance of 16 
vernal pool habitat values over the term of the BDCP. These effects cannot be quantified, but are 17 
expected to be minimal and would be avoided and minimized by the AMMs listed below. 18 

The following paragraphs summarize the combined effects discussed above and describe other 19 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA impact conclusions are 20 
also included. Table 12-4-16 was prepared to further analyze BDCP effects on nonlisted vernal pool 21 
invertebrates using wetted acres of habitat in order to compare the effects of this alternative with 22 
the effect limits established in Chapter 3, Section 3.3, Biological Goals and Objectives, of the Draft 23 
BDCP and AMM12, which are measured in wetted acres of habitat. Wetted acres were estimated by 24 
using the BDCP’s assumption that vernal pool complexes and degraded vernal pool complexes 25 
would have a 15% density of vernal pools (i.e., of 100 acres of vernal pool complex 15 acres would 26 
constitute vernal pools and the remaining 85 acres supporting uplands). Based on an informal 27 
evaluation of aerial photographs of the Plan Area it is likely that the actual densities within the Plan 28 
Area are approximately 10%, but the 15% density value was chosen as a conservative estimate for 29 
determining effects. 30 
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Table 12-4-16. Estimated Effects on Wetted Nonlisted Vernal Pool Species Habitat under 1 
Alternative 4 (acres) 2 

 Direct Loss Indirect Conversion 

Near-Term Late Long-Term Near-Term Late Long-Term 

BDCP Impact Limita  5 10 10 20 

Alternative 4 
Impact b 

CM1 5.1 5.1 6.2 6.2 

CM4c 30.2 55.8 11.0 20.3 

Total  35.3 60.9 17.2 26.5 

a Because roughly half of the impacts would occur in the near-term, it is assumed that the impact limit 
in the near-term would be 5 wetted acres for direct loss and 10 acres for indirect. 

b These acreages were generated by assuming that the modeled habitat identified in Table 12-4-15 has 
densities of wetted habitat at 15%. The direct effects numbers include permanent and temporary 
impacts. 

 
c These impacts are based on the hypothetical restoration footprints and would likely be lower based 

on the BDCP’s commitment to minimize and avoid effects on vernal pool habitat as much as 
practicable. The values for near-term indirect effects were assumed to be slightly more than half of 
what the late long-term value would be.  

 3 

Near-Term Timeframe 4 

Because the water conveyance facilities construction is being evaluated at the project level, the near-5 
term BDCP conservation strategy has been evaluated to determine whether it would provide 6 
sufficient habitat protection or restoration in an appropriate timeframe to ensure that the effects of 7 
construction would not be adverse under NEPA and would be less than significant under CEQA. 8 
Table 12-4-15 above lists the impacts on nonlisted vernal pool invertebrate habitat that are based 9 
on the natural community mapping done within the study area. The impacts from tidal natural 10 
communities restoration (CM4) are based on hypothetical footprints and do not reflect actual 11 
impacts on vernal pool habitat considering the BDCP’s commitment to design restoration projects to 12 
minimize or avoid effects on vernal pools (see AMM12 and AMM30). As seen in Table 12-4-16, the 13 
effects of CM1 alone would be well within the near-term limits. As seen in Table 12-4-16, Alternative 14 
4 would not meet the Plan’s near-term biological goals and objectives for direct and indirect effects 15 
unless near-term projects are designed to ensure that they do not exceed these impact limits. 16 

Typical NEPA and CEQA project-level mitigation ratios for loss of vernal pools affected by CM1 17 
would be 1:1 for restoration and 2:1 for protection. Typically, indirect conversion impacts are 18 
mitigated by protecting vernal pools at a 2:1 ratio. Using these typical ratios would indicate that 5.1 19 
wetted acres of vernal pool (or 34 acres of vernal pool complex) should be restored and 22.6 wetted 20 
acres (or 151 acres of vernal pool complex) protected to mitigate the CM1 direct and indirect effects 21 
on nonlisted vernal pool species habitat. However, with the implementation of AMM30 the effects on 22 
aquatic habitat would be avoided to the maximum extent feasible during the designing of the 23 
transmission line west of Clifton Court Forebay. Assuming that the BDCP would apply the impact 24 
limits presented in Table 12-4-13 and implement AMM30, direct impacts on wetted vernal pools 25 
resulting from tidal restoration in the near-term would have to be avoided and indirect impacts 26 
could not exceed 3.8 wetted acres of indirect effects. The impacts based on the hypothetical tidal 27 
restoration footprints would exceed these limits. When and if these limits are met, the BDCP would 28 
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need to restore up to 5.1 wetted acres (34 acres of vernal pool complex) and protect up to 30 wetted 1 
acres (200 acres of vernal pool complex) in the near-term to offset the effects of CM1 and CM4. 2 

The BDCP has committed to near-term goal of protecting 400 acres of vernal pool complex (see 3 
Table 3-4 in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS) by protecting at least 2 4 
wetted acres of vernal pools for each wetted acre directly or indirectly affected. The BDCP has also 5 
committed to restoring/creating vernal pools such that there is no net loss of vernal pool acreage. 6 
The amount of restoration would be determined during implementation based on the following 7 
criteria. 8 

 If restoration is completed (i.e., restored natural community meets all success criteria) prior to 9 
impacts, then 1.0 wetted acre of vernal pools would be restored for each wetted acre directly 10 
affected (1:1 ratio). 11 

 If restoration takes place concurrent with impacts (i.e., restoration construction is completed, 12 
but restored habitat has not met all success criteria, prior to impacts occurring), then 1.5 wetted 13 
acres of vernal pools would be restored for each wetted acre directly affected (1.5:1 ratio). 14 

The Plan’s biological goals and objectives would also inform the near-term protection and 15 
restoration efforts. These Plan goals represent performance standards for considering the 16 
effectiveness of restoration actions. The acres of protection and restoration contained in the near-17 
term Plan goals would keep pace with the loss of habitat and effects on nonlisted vernal pool 18 
invertebrate habitat. 19 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 20 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 21 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 22 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 23 
Material, AMM10 Restoration of Temporarily Affected Natural Communities, AMM30 Transmission 24 
Line Design and Alignment Guidelines, and AMM37 Recreation. AMM12 Vernal Pool Crustaceans, 25 
though developed for vernal pool crustaceans, includes measures to avoid and minimize direct and 26 
indirect effects on vernal pools and would thus be applicable to nonlisted vernal pool invertebrates 27 
as well. All of these AMMs include elements that avoid or minimize the risk of affecting habitats and 28 
species adjacent to work areas. The AMMs are described in detail in Appendix 3.C, Avoidance and 29 
Minimization Measures, of the Draft BDCP, and an updated version of AMM6 is provided in Appendix 30 
D, Substantive BDCP Revisions, of this RDEIR/SDEIS. 31 

Late Long-Term Timeframe 32 

The BDCP states that covered activities would not result in more than 10 wetted acres of direct loss 33 
and no more than 20 wetted acres of indirect conversion effects on vernal pools by the late long-34 
term (see Objective VPNC1.2 and AMM12). As seen in Table 12-4-16, the effects of CM1 alone would 35 
be generally within the near-term limits, but overall Alternative 4 would not meet the Plan’s late 36 
long-term biological goals and objectives for direct and indirect effects unless tidal restoration 37 
projects are designed to ensure that that they do not exceed these impact limits. 38 

The Plan has committed to late long-term goal of protecting 600 acres of vernal pool complex in 39 
either Conservation Zones 1, 8, or 11, primarily in core vernal pool recovery areas (Objective 40 
VPNC1.1) by protecting at least 2 wetted acres of vernal pools protected for each wetted acre 41 
directly or indirectly affected. The Plan also includes a commitment to restore or create vernal pools 42 
such that the Plan results in no net loss of vernal pool acreage (Objective VPNC1.2). The protection 43 
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and restoration would be achieved using the criteria presented above as well as by following the 1 
other specific biological goals and objectives, which include: 2 

 Increasing the size and connectivity of protected vernal pool complexes (Objective VPNC1.3) 3 

 Protecting the range of inundation characteristics that are currently represented by vernal pool 4 
throughout the Plan Area (Objective VPNC1.4) 5 

NEPA Effects: The near-term loss of vernal pool habitat under Alternative 4 would not be adverse 6 
under NEPA because the BDCP has committed to avoiding and minimizing effects from tidal 7 
restoration and to restoring and protecting an acreage that meets or exceeds the typical mitigation 8 
ratios described above. In the absence of other conservation actions, he potential modification of 9 
vernal pool habitat and potential mortality of special-status species resulting from Alternative 4 in 10 
the late long-term would represent an adverse effect. However, the BDCP has committed to impact 11 
limits for vernal pool habitat and to habitat protection, restoration, management and enhancement 12 
associated with CM3, CM9, and CM11. This habitat protection, restoration, management, and 13 
enhancement would be guided by species-specific goals and objectives, and by AMM1–AMM6, 14 
AMM10, AMM12, AMM30, and AMM37, which would be in place throughout the time BDCP permit 15 
term. Considering these commitments, losses and conversions of nonlisted vernal pool invertebrates 16 
habitat under Alternative 4 would not be adverse. 17 

CEQA Conclusion: 18 

Near-Term Timeframe 19 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 20 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 21 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 22 
impacts of construction would be less than significant under CEQA. Table 12-4-15 above lists the 23 
impacts on vernal pool habitat that is based on the natural community mapping done within the 24 
study area. The impacts from tidal natural communities restoration (CM4) are based on hypothetical 25 
footprints and do not reflect actual impacts on vernal pool habitat considering the BDCP’s 26 
commitment to design restoration projects to minimize or avoid effects on vernal pools (see AMM12 27 
and AMM30). As seen in Table 12-4-16, the effects of CM1 alone would be generally within the near-28 
term limits. As seen in Table 12-4-16, Alternative 4 would not meet the Plan’s near-term biological 29 
goals and objectives for direct and indirect effects unless near-term tidal restoration projects are 30 
designed to ensure that they do not exceed these impact limits. 31 

Typical NEPA and CEQA project-level mitigation ratios for loss of vernal pools affected by CM1 32 
would be 1:1 for restoration and 2:1 for protection. Typically, indirect conversion impacts are 33 
mitigated by protecting vernal pools at a 2:1 ratio. Using these typical ratios would indicate that 5.1 34 
wetted acres of vernal pool (or 34 acres of vernal pool complex) should be restored and 22.6 wetted 35 
acres (or 151 acres of vernal pool complex) protected to mitigate the CM1 direct and indirect effects 36 
on nonlisted vernal pool species habitat. However, with the implementation of AMM30 the aquatic 37 
habitat would be avoided to the maximum extent feasible during the designing of the transmission 38 
line west of Clifton Court Forebay. Assuming that the BDCP would apply the impact limits presented 39 
in Table 12-4-13 and implement AMM30, impacts on wetted vernal pools resulting from tidal 40 
restoration in the near-term would have to be avoided and indirect impacts could not exceed xx 41 
wetted acres of indirect effects. The impacts based on the hypothetical tidal restoration footprints 42 
would exceed these limits. When and if these limits are met, the BDCP would need to restore up to 43 
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5.1 wetted acres (34 acres of vernal pool complex) and protect up to 30 wetted acres (200 acres of 1 
vernal pool complex) in the near-term to offset the effects of CM1 and CM4. 2 

The BDCP has committed to near-term goal of protecting 400 acres of vernal pool complex (see 3 
Table 3-4 in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS) by protecting at least 2 4 
wetted acres of vernal pools for each wetted acre directly or indirectly affected. The BDCP has also 5 
committed to restoring/creating vernal pools such that there is no net loss of vernal pool acreage. 6 
The amount of restoration would be determined during implementation based on the following 7 
criteria. 8 

 If restoration is completed (i.e., restored natural community meets all success criteria) prior to 9 
impacts, then 1.0 wetted acre of vernal pools would be restored for each wetted acre directly 10 
affected (1:1 ratio). 11 

 If restoration takes place concurrent with impacts (i.e., restoration construction is completed, 12 
but restored habitat has not met all success criteria, prior to impacts occurring), then 1.5 wetted 13 
acres of vernal pools would be restored for each wetted acre directly affected (1.5:1 ratio). 14 

The species-specific biological goals and objectives would also inform the near-term protection and 15 
restoration efforts. These Plan goals represent performance standards for considering the 16 
effectiveness of restoration actions. The acres of protection and restoration contained in the near-17 
term Plan goals would keep pace with the loss of habitat and effects on nonlisted vernal pool 18 
invertebrates. 19 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 20 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 21 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 22 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 23 
Material, and AMM10 Restoration of Temporarily Affected Natural Communities, AMM30 Transmission 24 
Line Design, and Alignment Guidelines, and AMM37 Recreation. AMM12 Vernal Pool Crustaceans, 25 
though developed for vernal pool crustaceans, includes measures to avoid and minimize direct and 26 
indirect effects on vernal pools and would thus be applicable to nonlisted vernal pool invertebrates 27 
as well. All of these AMMs include elements that avoid or minimize the risk of affecting habitats and 28 
species adjacent to work areas. The AMMs are described in detail in Appendix 3.C, Avoidance and 29 
Minimization Measures, of the Draft BDCP, and an updated version of AMM6 is provided in Appendix 30 
D, Substantive BDCP Revisions, of this RDEIR/SDEIS. 31 

The natural community restoration and protection activities are expected to be concluded in the 32 
first 10 years of Plan implementation, which is close enough in time to the occurrence of impacts on 33 
constitute adequate mitigation for CEQA purposes. These commitments, implemented together with 34 
the AMMs and biological goals and objectives, are more than sufficient to support the conclusion 35 
that the near-term effects of Alternative 4 would be less than significant under CEQA.  36 

Late Long-Term Timeframe 37 

The BDCP states that covered activities would not result in more than 10 wetted acres of direct loss 38 
and no more than 20 wetted acres of indirect effects on vernal pools by the late long-term (see 39 
Objective VPNC1.2 and AMM12). As seen in Table 12-4-16, the impacts of CM1 alone would be 40 
generally within the near-term limits, but overall Alternative 4 would not meet the Plan’s late long-41 
term biological goals and objectives for direct and indirect effects unless near-term tidal restoration 42 
projects are designed to ensure that that they do not exceed these impact limits. 43 
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The Plan has committed to late long-term goal of protecting 600 acres of vernal pool complex in 1 
either Conservation Zones 1, 8, or 11, primarily in core vernal pool recovery areas (Objective 2 
VPNC1.1) by protecting at least 2 wetted acres of vernal pools protected for each wetted acre 3 
directly or indirectly affected. The Plan also includes a commitment to restore or create vernal pools 4 
such that the Plan results in no net loss of vernal pool acreage (Objective VPNC1.2). The protection 5 
and restoration would be achieved using the criteria presented above as well as by following the 6 
other specific biological goals and objectives, which include: 7 

 Increasing the size and connectivity of protected vernal pool complexes (Objective VPNC1.3) 8 

 Protecting the range of inundation characteristics that are currently represented by vernal pool 9 
throughout the Plan Area (Objective VPNC1.4) 10 

The effects on nonlisted vernal pool invertebrate habitat from Alternative 4 would represent an 11 
adverse effect as a result of habitat modification of a special-status species and potential for direct 12 
mortality in the absence of other conservation actions. However, the BDCP has committed to impact 13 
limits for vernal pool habitat and to habitat protection, restoration, management and enhancement 14 
associated with CM3, CM9, and CM11. These conservation activities would be guided by goals and 15 
objectives, and by AMM1–AMM6, AMM10,AMM12, AMM30, and AMM37, which would be in place 16 
throughout the BDCP permit term. Considering these commitments, Alternative 4 over the term of 17 
the BDCP would not result in a substantial adverse effect through habitat modifications and would 18 
not substantially reduce the number or restrict the range of nonlisted vernal pool invertebrates. 19 
Therefore, Alternative 4 would have a less-than-significant impact on nonlisted vernal pool 20 
invertebrates.  21 

Impact BIO-39: Indirect Effects of Plan Implementation on Nonlisted Vernal Pool 22 
Invertebrates 23 

Construction and maintenance activities associated with water conveyance facilities, and restoration 24 
actions could indirectly affect nonlisted vernal pool invertebrates and their habitat in the vicinity of 25 
construction and restoration areas, and maintenance activities. These potential effects would be 26 
minimized or avoided through AMM1–AMM6, and AMM10, which would be in effect throughout the 27 
BDCP permit term. 28 

NEPA Effects: Water conveyance facilities construction and restoration activities could indirectly 29 
affect nonlisted vernal pool invertebrates and their habitat in the vicinity of construction areas. 30 
Ground-disturbing activities, stockpiling of soils, and maintenance and refueling of heavy equipment 31 
could result in the inadvertent release of sediment and hazardous substances into this habitat. 32 
These potential effects would be avoided and minimized through AMM1–AMM6, which would be in 33 
effect throughout the BDCP permit term. Nonlisted vernal pool invertebrates and their habitat could 34 
be periodically indirectly affected by maintenance activities at water conveyance facilities. 35 
Embankment maintenance activities around Clifton Court Forebays could result in the inadvertent 36 
discharge of sediments and hazardous materials into vernal pool habitat that occurs along the 37 
southern and western boundaries of the forebays. These potential effects would be avoided and 38 
minimized through AMM1–AMM6, which would be in effect throughout the BDCP permit term. The 39 
indirect effects of plan implementation under Alternative 4 would not be adverse. 40 

CEQA Conclusion: Construction and maintenance activities associated with water conveyance 41 
facilities, and restoration actions could indirectly impact nonlisted vernal pool invertebrates and 42 
their habitat in the vicinity of construction and restoration areas, and maintenance activities. These 43 
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potential impacts would be minimized or avoided through AMM1–AMM6, and AMM10, which would 1 
be in effect throughout BDCP permit term. The indirect impacts of Alternative 4 would be less than 2 
significant. 3 

Impact BIO-40: Periodic Effects of Inundation of Nonlisted Vernal Pool Invertebrates’ Habitat 4 
as a Result of Implementation of Conservation Components 5 

Flooding of the Yolo Bypass under CM2 Yolo Bypass Fisheries Enhancement would periodically affect 6 
0 to 4 acres of modeled habitat for nonlisted vernal pool invertebrates (Table 12-4-15). There would 7 
be no periodic effects from CM5 Seasonally Inundated Floodplain Restoration 8 

NEPA Effects: Appendix 5.J, Effects on Natural Communities, Wildlife, and Plants, of the Draft BDCP 9 
describes the methods used to estimate periodic inundation effects in the Yolo Bypass. Based on this 10 
method, periodic inundation could affect nonlisted vernal pool invertebrates occupying areas 11 
ranging from 0 acres of habitat during most notch flows to an estimated 4 acres during a notch flow 12 
of 6,000 cfs. BDCP-associated inundation of areas that would not otherwise have been inundated is 13 
expected to occur in no more than 30% of all years, because Fremont Weir is expected to overtop 14 
the remaining 70% of all years, and during those years notch operations would not typically affect 15 
the maximum extent of inundation. In more than half of all years under Existing Conditions, an area 16 
greater than the BDCP-related inundation area already inundates in the bypass. Yolo Bypass 17 
flooding is expected to have a minimal effect on nonlisted vernal pool invertebrates and would thus 18 
not be adverse. 19 

CEQA Conclusion: Alternative 4 would periodically inundate at most 4 acres of nonlisted vernal pool 20 
invertebrates’ habitat during the maximum flows over the Fremont Weir. The periodic inundation is 21 
not anticipated to result in a conversion of nonlisted vernal pool invertebrates’ habitat into different 22 
wetland habitat. BDCP-associated inundation of areas that would not otherwise have been 23 
inundated is expected to occur in no more than 30% of all years, because Fremont Weir is expected 24 
to overtop the remaining 70% of all years, and during those years notch operations would not 25 
typically affect the maximum extent of inundation. In more than half of all years under Existing 26 
Conditions, an area greater than the BDCP-related inundation area already inundates in the bypass. 27 
Yolo Bypass flooding is expected to have a minimal effect on nonlisted vernal pool invertebrates and 28 
would thus result in less-than-significant impacts on the species. 29 

Sacramento and Antioch Dunes Anthicid Beetles 30 

This section describes the effects of Alternative 4, including water conveyance facilities construction 31 
and implementation of other conservation components, on Sacramento and Antioch Dunes anthicid 32 
beetles. Potential habitat in the study area includes the inland dune scrub at Antioch Dunes NWR, 33 
sand bars along the Sacramento and San Joaquin Rivers, and sandy dredge spoil piles (California 34 
Department of Fish and Game 2006c and 2006d). 35 

The construction, and operations and maintenance of the water conveyance facilities under 36 
Alternative 4 would not likely affect Sacramento and Antioch Dunes anthicid beetles. The 37 
construction of the water conveyance structure and associated infrastructure would generally avoid 38 
affects to channel margins where sand bars are likely to form. Conveyance construction would not 39 
affect inland dune scrub habitat at Antioch Dunes NWR. No dredge spoil areas that could be 40 
occupied by Sacramento anthicid beetle were identified within conveyance facilities footprints 41 
during a review of Google Earth imagery. Also, a review of the locations of the Alternative 4 water 42 
intake facilities on aerial imagery did not reveal any sandbars along the channel margins. These 43 
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portions of the Sacramento River have steep, riprap lined channel banks that are likely not 1 
conducive to the formation of sandbars. 2 

Implementation of BDCP restoration based conservation measures could affect habitat for 3 
Sacramento and Antioch Dunes anthicid beetles. Both species are known to utilize interior sand 4 
dunes and sandbar habitat. The only interior sand dune habitat within the Plan Area is at Antioch 5 
Dunes, which would not be impacted by the Alternative 4 conservation measures. Both species are 6 
known to occur along the Sacramento River and San Joaquin Rivers. The implementation of BDCP 7 
restoration actions, and other covered activities could affect habitat for Sacramento and Antioch 8 
Dunes anthicid beetles along channels throughout the Plan Area; however the extent of these 9 
habitats in the Plan Area is unknown because these areas were not identified at the scale of mapping 10 
done within the study area. Because of current and historic channel modifications (channel 11 
straightening and dredging) and levee construction throughout the Delta, sandbar habitat is likely 12 
very limited and restricted to channel margins. The implementation of CM4 Tidal Natural 13 
Communities Restoration, CM5 Seasonally Inundated Floodplain Restoration, and CM6 Channel Margin 14 
Enhancement could impact sandbar habitat along the river channels and possibly sandy, dredge 15 
piles on Delta islands. 16 

Over the term of the BDCP, Alternative 4 would likely result in beneficial effects on Sacramento and 17 
Antioch Dunes anthicid beetles. The following Alternative 4 objectives would generally increase 18 
opportunities for the formation of sandbars in the Plan Area. 19 

 Restore 10,000 acres of seasonally inundated floodplain (Objective L2.11, associated with CM5),. 20 

 Enhance 20 miles of channel margin habitat (Objective L2.12, associated with CM6).,  21 

 Restore 5,000 acres of riparian habitat, with at least 3,000 acres occurring on restored 22 
seasonally inundated floodplain. (VFRNC1.1, associated with CM7).  23 

These measures would improve shoreline conditions by creating benches along levees, shallow 24 
habitat along margins and in floodplains, and increasing shoreline vegetation, all of which would 25 
likely contribute to the formation of sandbars along Delta river channels where these measures 26 
would be implemented. Increasing the structural diversity of Delta river channel margins and 27 
floodplains would create opportunities for sand to be deposited and for sandbars to subsequently 28 
form. As explained below, potential impacts on Sacramento and Antioch Dunes anthicid beetle 29 
would not be adverse for NEPA purposes and would be less than significant for CEQA purposes.  30 
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Table 12-4-17. Changes in Sacramento and Antioch Dunes Anthicid Beetles’ Habitat Associated 1 
with Alternative 4 (acres)a 2 

Conservation 
Measureb 

Habitat 
Type 

Permanent  Temporary  Periodicd 

NT LLTc  NT LLTc  CM2 CM5 

CM1  0 0  0 0  NA NA 

Total Impacts CM1 0 0  0 0  NA NA 

CM2–CM18 
 

 UNK UNK  UNK UNK  0 UNK 

Total Impacts CM2–CM18 UNK UNK  UNK UNK  0 UNK 

TOTAL IMPACTS UNK UNK  UNK INK  0 UNK 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT = near-term 

LLT = late long-term 

NA = not applicable 

UNK = unknown 

 3 

Impact BIO-41: Loss or Conversion of Habitat for and Direct Mortality of Sacramento and 4 
Antioch Dunes Anthicid Beetles 5 

Implementation of Alternative 4 conservation measures could affect Sacramento and Antioch Dunes 6 
anthicid beetles and their habitat. As mentioned above, the extent of this habitat in the study area is 7 
unknown but it is assumed that sand bars likely occur along to some degree along the Sacramento 8 
and San Joaquin Rivers and that some islands in the Delta may contain sandy dredge spoil piles. A 9 
review of Google Earth imagery in the north Delta did identify three general areas that appear to 10 
have accumulations of sandy soils (with some vegetation), possibly from dredge disposal, are 11 
Decker Island, the western portion of Bradford Island, and the southwestern tip of Grand Island. A 12 
review of Google Earth imagery in the south Delta did identify sandbar habitat along the San Joaquin 13 
River from the southern end of the Plan Area downstream to an area just west of Lathrop. An 14 
additional area along Paradise Cut was identified just north of I-5. Conservation measures that could 15 
result in impacts on Sacramento and Antioch Dunes anthicid beetles are tidal habitat restoration 16 
(CM4), floodplain restoration (CM5), and channel margin enhancement (CM6). In addition, 17 
maintenance activities associated with the long-term operation of the water conveyance facilities 18 
and other BDCP physical facilities could degrade or eliminate habitat for Sacramento and Antioch 19 
Dunes anthicid beetles. Each of these individual activities is described below. A summary statement 20 
of the combined impacts and NEPA and CEQA conclusions follows the individual conservation 21 
measure discussions. 22 
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 CM4 Tidal Natural Communities Restoration: Tidal natural communities restoration could impact 1 
the areas of sandy soils identified from aerial photographs on Decker Island, the western 2 
portion of Bradford Island, and on the southwestern tip of Grand Island because these areas fall 3 
within the West Delta Restoration Opportunity Area (ROA). The West Delta ROA has been 4 
identified in the BDCP (see Chapter 3, Section 3.4.4, Conservation Measure 4, of the Draft BDCP) 5 
as providing opportunities for creating subtidal aquatic and tidal marsh habitats. The methods 6 
and techniques identified in Chapter 3, Section 3.4.4.3.3, Methods and Techniques, of the Draft 7 
BDCP that may be used for tidal restoration include the recontouring of lands so that they have 8 
elevations suitable for the establishment of marsh plains and the eventual breaching of levees. 9 
There are three CNDDB records of Sacramento anthicid beetle (just north of Rio Vista, one just 10 
south of Rio Vista along the west shore of the Sacramento River, and one on Grand Island) and 11 
one CNDDB record of Antioch Dunes anthicid beetle (just north of Rio Vista) that fall within the 12 
West Delta ROA (California Department of Fish and Wildlife 2013). Tidal restoration actions in 13 
the West Delta ROA may eliminate potential habitat and impact occupied habitat of both 14 
Sacramento and Antioch Dunes anthicid beetles. 15 

 CM5 Seasonally Inundated Floodplain Restoration: Seasonally inundated floodplain restoration 16 
could impact areas with sandbars that were identified in a review of aerial photographs. The 17 
sandbars identified along the San Joaquin River and Paradise Cut are within the conceptual 18 
corridors (Corridors 1a, 1b, 2a, and 4) identified in Figure 3.4-20 of the BDCP. There are four 19 
CNDDB records for Sacramento anthicid beetle in the conceptual corridor along the San Joaquin 20 
River (California Department of Fish and Wildlife 2013). Floodplain restoration actions in these 21 
conceptual corridors could impact potential habitat for both these species and occupied habitat 22 
of Sacramento anthicid beetle. 23 

 CM6 Channel Margin Enhancement: Channel margin enhancement could result in impacts on 20 24 
miles of channel margin that could contain sandbars. 25 

The following paragraphs summarize the combined effects discussed above and describe other 26 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA impact conclusions are 27 
also included. 28 

Alternative 4 could result in substantial affects on Sacramento and Antioch Dunes anthicid beetles 29 
because all of the habitat identifiable from aerial photo review falls within either the West Delta 30 
ROA, which is being considered for tidal restoration (CM4), or within three of the conceptual 31 
corridors being considered for floodplain restoration (CM5). Furthermore, all seven of the records 32 
for Sacramento anthicid beetle within the study area fall within areas being considered for 33 
restoration (CM4 and CM5), which represent over half of the extant records for this species range 34 
wide (7 of 13), and the only extant record for Antioch Dunes anthicid beetle, which represent one of 35 
five extant records range wide, falls within the West Delta ROA that is just north of Rio Vista. These 36 
occurrences could be affected by restoration if these areas are chosen as restoration projects. 37 
However, over the term of the BDCP, implementation of conservation components would likely 38 
benefit Sacramento and Antioch Dunes anthicid beetles. Under Alternative 4, CM5, CM6, and CM7, 39 
would generally contribute to the formation of sandbar habitat in the Plan Area. These measures 40 
would improve shoreline conditions by creating benches along levees (CM6), creating shallow 41 
margin and floodplain habitat (CM5), and increasing shoreline vegetation (CM7), all of which would 42 
likely contribute to the formation of sandbars along Delta river channels where these measures 43 
would be implemented. Increasing the structural diversity of Delta river channel margins would 44 
create areas of slow water that would allow for sand to be deposited and for sandbars to 45 
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subsequently form. Other factors relevant to effects on Sacramento and Antioch Dunes anthicid 1 
beetles are listed below. 2 

 The actual extent of suitable and occupied habitat for these species in the plan is unknown. 3 

 The sandbar habitat occupied by Sacramento anthicid beetle along the San Joaquin River would 4 
likely not be directly impacted where floodplain restoration occurs because the physical 5 
disturbance would be to adjacent levees and agricultural areas. Though these actions would 6 
change hydrologic conditions that could overtime remove the existing sandbars, the expanded 7 
floodplain would create conditions suitable for the formation of new and possibly larger 8 
sandbars. 9 

 Floodplain restoration would be phased over a period of 30 years so that not all sandbar habitat 10 
within these areas would be affected at once. Furthermore, as floodplain restoration is being 11 
implemented new sandbar habitat would likely be forming prior and/or concurrent with future 12 
floodplain restoration projects that may affect sandbar habitat on the San Joaquin River and/or 13 
Paradise Cut. 14 

NEPA Effects: The potential impacts on Sacramento and Antioch Dunes anthicid beetles associated 15 
with Alternative 4 as a whole would represent an adverse effect as a result of habitat modification of 16 
a special-status species and potential for direct mortality in the absence of other conservation 17 
actions. However, with implementation of restoration associated with CM5, CM6, and CM7, which 18 
would be phased throughout the time period when the impacts would be occurring, the effects of 19 
Alternative 4 as a whole on Sacramento and Antioch Dunes anthicid beetles would not be adverse 20 
under NEPA. 21 

CEQA Conclusion: Alternative 4 would impact Sacramento and Antioch Dunes anthicid beetles’ 22 
habitat and could impact seven occurrences of Sacramento anthicid beetle and one occurrence of 23 
Antioch Dunes anthicid beetle. However, over the term of the BDCP, implementation of conservation 24 
components would likely benefit Sacramento and Antioch Dunes anthicid beetles. BDCP 25 
conservation components, particularly conservation measures CM5, CM6, and CM7, would generally 26 
contribute to the formation of sandbar habitat in the Plan Area. Floodplain restoration (CM5) would 27 
be phased over a period of 30 years so that not all sandbar habitat within these areas would be 28 
affected at once. Furthermore, as floodplain restoration is being implemented new sandbar habitat 29 
would likely be forming prior and/or concurrent with future floodplain restoration projects that 30 
may affect sandbar habitat on the San Joaquin River and/or Paradise Cut. 31 

Considering that floodplain (CM5), channel margin enhancement (CM6), and riparian restoration 32 
(CM7) would contribute to the replacement of and possible expansion of sandbar habitat in the 33 
Delta and be phased throughout the time period when the impacts would be occurring, the 34 
implementation of Alternative 4 as a whole would not result in a substantial adverse effect though 35 
habitat modification and would not substantially reduce the number or restrict the range of these 36 
species. Therefore, the alternative would have a less-than-significant impact on Sacramento and 37 
Antioch Dunes anthicid beetles.  38 

Delta Green Ground Beetle 39 

Suitable habitat in the study area would be vernal pool complexes and annual grasslands in the 40 
general Jepson Prairie area. The construction, and operations and maintenance of the water 41 
conveyance facilities under Alternative 4 would not affect delta green ground beetle because the 42 
facilities and construction area are outside the known range of the species. Implementation of 43 
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Alternative 4 could affect delta green ground beetle through the protection of grasslands and vernal 1 
pool complex (CM3) in the vicinity of Jepson Prairie and the subsequent implementation of habitat 2 
enhancement and management actions and recreational trail construction (CM11) in these areas. In 3 
addition, tidal natural communities restoration (CM4) could result in potential impacts on delta 4 
green ground beetle and its habitat. Full implementation of Alternative 4 would likely result in 5 
beneficial effects on delta green ground beetle through the following conservation actions. 6 

 Protect 2,000 acres of grassland in CZ 1 (Objective GNC1.1, associated with CM3). 7 

 Protect 600 acres of vernal pool complex in CZs 1, 8, and 11 (Objective VPNC1.1, associated with 8 
CM3). 9 

 Restore up to 67 acres of vernal pool complex in CZs 1, 8, and/or 11 (Objective VPNC1.2, 10 
associated with CM9). 11 

These areas could contain currently occupied habitat for delta green ground beetle and/or create 12 
conditions suitable for eventual range expansion. As explained below, potential impacts on delta 13 
green ground beetle would be adverse for NEPA purposes and would be significant for CEQA 14 
purposes. Mitigation Measure BIO-42 would reduce the effects under NEPA and reduce the impacts 15 
to a less-than-significant level under CEQA. 16 

Table 12-4-18. Changes in Delta Green Ground Beetle Habitat Associated with Alternative 4 17 
(acres)a 18 

Conservation 
Measureb 

Habitat 
Type 

Permanent  Temporary  Periodicd 

NT LLTc  NT LLTc  CM2 CM5 

CM1  
0 0  0 0  NA NA 

 
0 0  0 0  NA NA 

Total Impacts CM1 0 0  0 0  NA NA 

CM2–CM18  
0 0  0 0  0 0 

 
0 0  0 0  0 0 

Total Impacts CM2–CM18 0 0  0 0  0 0 

TOTAL IMPACTS 0 0  0 0  0 0 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT = near-term 

LLT = late long-term 

NA = not applicable 

 19 
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Impact BIO-42: Loss or Conversion of Habitat for and Direct Mortality of Delta Green Ground 1 
Beetle 2 

Alternative 4 conservation measures could result in the conversion of habitat and/or direct 3 
mortality to delta green ground beetle. Conservation measure that could affect delta green ground 4 
beetle include tidal natural communities habitat restoration (CM4) and habitat enhancement and 5 
management activities (CM11) in CZ 1. CZ 1 is the only portion of the Plan Area that contains 6 
occupied and potential habitat for delta green ground beetle. The range of the delta green ground 7 
beetle is currently believed to be generally bound by Travis Air Force Base to the west, Highway 113 8 
to the east, Hay Road to the north, and Creed Road to the south (Arnold and Kavanaugh 2007; 9 
USFWS 2009). Further discussion of this potential effect is provided below, and NEPA and CEQA 10 
conclusions follow. 11 

 CM4 Tidal Natural Communities Restoration: Tidal restoration in the Cache Slough ROA could 12 
result in the loss of delta green ground beetle habitat if restoration is planned in areas known to 13 
be or potentially occupied by the species. CM4 identifies 5,000 acres of freshwater tidal natural 14 
communities restoration in the Cache Slough ROA, and Lindsey Slough and Calhoun Cut have 15 
been identified as areas suitable for restoration. Lindsey Slough is just east of Jepson Prairie, and 16 
Calhoun Cut, which is off of Lindsey Slough (see Figure 12-1), goes into the general Jepson 17 
Prairie area and is adjacent to areas of potential habitat for delta green ground beetle. The tidal 18 
restoration methods and techniques identified in CM4 (see Chapter 3, Section 3.4.4.3.3, Methods 19 
and Techniques, of the Draft BDCP) includes excavating channels; modifying ditches, cuts, and 20 
levees to encourage tidal circulation; and scalping higher elevation areas to create marsh plains. 21 
These disturbances could affect delta green ground beetle through habitat modification, either 22 
directly or indirectly through hydrologic modifications, and/or result in direct mortality to the 23 
species. No CNDDB records for delta green ground beetle are intersected by the hypothetical 24 
tidal restoration footprints being used by the BDCP. 25 

 CM11 Natural Communities Enhancement and Management: As described in CM3 Natural 26 
Communities Protection and Restoration, up to 2,000 acres of grasslands would be protected in 27 
CZ 1 and a portion of the 600 acres of protection and possibly some of the up to 10 wetted acres 28 
of vernal pool restoration could also occur in CZ 1. Potential effects from CM11 could include 29 
direct mortality to larvae and adults from the implementation of grassland management 30 
techniques, which may include livestock grazing, prescribed burning, and mowing. In addition to 31 
these grassland and vernal pool complex management actions, CM11 also includes guidelines 32 
and techniques for invasive plant control, which may include manual control (hand-pulling and 33 
digging), mechanical control (large equipment), and chemical control, though some of these 34 
methods would be restricted in areas where rare plants occur or in critical habitat for vernal 35 
pool species. The creation of new recreation trails as part of CM11 would result in impacts on 36 
15.5 acres of grasslands within CZ 1, which could affect delta green ground beetle if present. 37 

NEPA Effects: The protection of 2,000 acres of grassland in CZ 1 (CM3) and the protection of 600 38 
acres of vernal pool complex and up 10 wetted acres of vernal pool complex restoration, some of 39 
which could occur in CZ 1 (CM3 and CM9) could benefit delta green ground beetle if these areas 40 
occur within the range of the species. The management of these grasslands and vernal pool 41 
complexes according to CM11 Natural Communities Enhancement and Management and the 42 
construction of recreational trails in CZ 1 has a potential to affect this species. AMM37 would ensure 43 
that new trails in vernal pool complexes be sited at least 250 feet from wetland features, or closer if 44 
site-specific information indicates that local watershed surrounding a vernal pools is not adversely 45 
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affected. Direct mortality and/or the affects to delta green ground beetle habitat would be an 1 
adverse effect under NEPA. Implementation of mitigation measure BIO-42, Avoid Impacts on Delta 2 
Green Ground Beetle and its Habitat, would reduce this effect. 3 

CEQA Conclusion: The implementation of grassland and vernal pool complex protection (CM3), tidal 4 
natural communities restoration (CM4), vernal pool restoration (CM9), and recreational trail 5 
construction and subsequent enhancement and management actions (CM11) could impact delta 6 
green ground beetle. Tidal restoration projects around Calhoun Cut and possible Lindsey Slough 7 
could affect habitat and result in direct mortality to the species from excavating channels; modifying 8 
ditches, cuts, and levees to encourage tidal circulation; and scalping higher elevation areas to create 9 
marsh plains. Potential impacts from CM11 could include direct mortality to larvae and adults 10 
resulting from the implementation of recreation trail construction in 15.5 acres of grassland in CZ 1 11 
and from grassland management techniques, which may include livestock grazing, prescribed 12 
burning, and mowing. AMM37 would ensure that new trails in vernal pool complexes be sited at 13 
least 250 feet from wetland features, or closer if site-specific information indicates that local 14 
watershed surrounding a vernal pools is not adversely affected. CM11 also includes guidelines and 15 
techniques for invasive plant control, which may include manual control (hand-pulling and digging), 16 
mechanical control (large equipment), and chemical control, though some of these methods would 17 
be restricted in areas where rare plants occur and in critical habitat for vernal pool species. These 18 
actions could result in adverse effects through habitat modification and a possible reduction in the 19 
number of the species or restrict its range, and therefore result in significant impacts on delta green 20 
ground beetle. Implementation of Mitigation Measure BIO-42, Avoid Impacts on Delta Green Ground 21 
Beetle and its Habitat, would reduce these potential impacts to a less-than-significant level. 22 

Mitigation Measure BIO-42: Avoid Impacts on Delta Green Ground Beetle and its Habitat 23 

As part of the design of recreational trails in CZ 1, the development of tidal restoration plans, 24 
and site-specific management plans on protected grasslands and vernal pool complexes, and the 25 
possible implementation of vernal pool restoration in the area of Jepson Prairie, BDCP 26 
proponents will implement the following measures to avoid effects on delta green ground 27 
beetle. 28 

 If recreational trail construction, habitat restoration or protection is planned for the lands 29 
adjacent to Calhoun Cut and noncultivated lands on the western side of Lindsey Slough, 30 
these area will be evaluated by a USFWS approved biologist for potential delta green ground 31 
beetle habitat (large playa pools, or other similar aquatic features, with low growing 32 
vegetation or bare soils around the perimeter). The biologist will have previous experience 33 
with identifying suitable habitat requirements for delta green ground beetle. 34 

 Any suitable habitat identified by the biologist (with previous experience with delta green 35 
ground beetle) within the species current range will be considered potentially occupied and 36 
all ground disturbing covered activities in these areas will be avoided, which for the Plan 37 
Area is generally the area west of State Route 113. 38 

 Any other areas identified as suitable habitat outside of the current range of the species will 39 
be surveyed by a biologist with previous experience in surveying for and identifying delta 40 
green ground beetle. No ground disturbing covered activities will occur in areas identified as 41 
occupied by delta green ground beetle. 42 

 Based on the results of the habitat evaluations and surveys, recreational trail construction 43 
plans, and site-specific restoration and management plans will be developed so that they 44 
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don’t conflict with the recovery goals for delta green ground beetle in the USFWS’s 2005 1 
Recovery Plan for Vernal Pool Ecosystems of California and Southern Oregon (U.S. Fish and 2 
Wildlife Service 2005). Plans will include measures to protect and manage for delta green 3 
ground beetle so that they continue to support existing populations or allow for future 4 
colonization. 5 

Callippe Silverspot Butterfly 6 

This section describes the effects of Alternative 4 on callippe silverspot butterfly. Suitable habitats 7 
are typically in areas influenced by coastal fog with hilltops that support the specie’s host-plant, 8 
Johnny jump-ups. Preferred nectar flowers used by adults include thistles, blessed milk thistle, and 9 
coyote wild mint. Other native nectar sources include hairy false goldenaster, coast buckwheat, 10 
mourning bride, and California buckeye. Suitable habitat in the Plan Area is located in CZ11 in the 11 
Cordellia Hills west of I-680 and in the Potrero Hills on the northern edge of Suisun Marsh. The 12 
construction, and operations and maintenance of the water conveyance facilities under Alternative 4 13 
would not result in impacts on callippe silverspot butterfly or its habitat. If Cordelia Hills and 14 
Potrero Hills are identified for grassland protection opportunities as part of CM3 Natural 15 
Communities Protection and Restoration and the subsequent implementation of CM11 Natural 16 
Communities Enhancement and Management, could affect callippe silverspot butterfly. Callippe 17 
silverspot butterfly has been documented in the western most portion of the Plan Area (CZ 11) in 18 
the Cordelia Hills (Solano County Water Agency 2009). Potential habitat for the species (grassy hills 19 
with Viola pedunculata) is present in the Potrero Hills, but it has not been observed there (EDAW 20 
2005, California Department of Fish and Wildlife 2013). Though CZ 11 has been identified as 21 
potential area for grassland restoration in CM8 Grassland Natural Community Restoration, the 22 
primary goal there is to restore small patches of grassland to connect to Jepson Prairie and/or the 23 
restoration of upland grasses adjacent to tidal brackish emergent wetland in Suisun Marsh, both of 24 
which would not be areas suitable for callippe silverspot butterfly. The full implementation of 25 
Alternative 4 would protect up to 2,000 acres of grassland in CZ 11 (Objective GNC1.1, associated 26 
with CM3), some of which may contain habitat for callippe silverspot butterfly. As explained below, 27 
potential impacts on callippe silverspot would be adverse for NEPA purposes and would be 28 
significant for CEQA purposes. Mitigation Measure BIO-43 would reduce the effects under NEPA and 29 
reduce the impacts to a less-than-significant level under CEQA. 30 
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Table 12-4-19. Changes in Callippe Silverspot Butterfly Habitat Associated with Alternative 4 1 
(acres)a 2 

Conservation 
Measureb 

Habitat 
Type 

Permanent  Temporary  Periodicd 

NT LLTc  NT LLTc  CM2 CM5 

CM1  
0 0  0 0  NA NA 

 
0 0  0 0  NA NA 

Total Impacts CM1 0 0  0 0  NA NA 

CM2–CM18  
0 0  0 0  0 0 

 
0 0  0 0  0 0 

Total Impacts CM2–CM18 0 0  0 0  0 0 

TOTAL IMPACTS 0 0  0 0  0 0 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT = near-term 

LLT = late long-term 

NA = not applicable 

 3 

Impact BIO-43: Loss or Conversion of Habitat for and Direct Mortality of Callippe Silverspot 4 
Butterfly 5 

Alternative 4 conservation measures could result in the conversion of habitat and/or direct 6 
mortality to callippe silverspot butterfly. Only one conservation measure was identified as 7 
potentially affecting Callippe silverspot butterfly, CM11 Natural Communities Enhancement and 8 
Management, which could result in the disturbance of callippe silverspot butterfly habitat if such 9 
areas are acquired as part of grassland protection under CM3 Natural Communities Protection and 10 
Restoration. Further discussion of this potential effect is provided below and NEPA and CEQA 11 
conclusions follow. 12 

As described in CM3 Natural Communities Protection and Restoration, up to 2,000 acres of grasslands 13 
would be protected in CZ 11. If areas chosen for protection include Cordelia Hills or Potrero Hills, 14 
where there is known and potential habitat, respectively, then grassland enhancement and 15 
management actions could affect the callippe silverspot butterfly. Potential effects from CM11 could 16 
include the loss of larval host and nectar sources and direct mortality to larvae and adults from the 17 
installation of artificial nesting burrows and structures and the implementation of grassland 18 
management techniques, which may include livestock grazing, prescribed burning, and mowing. In 19 
addition to these grassland management actions, CM11 also includes guidelines and techniques for 20 
invasive plant control, which may include manual control (hand-pulling and digging), mechanical 21 
control (large equipment), and chemical control. Several of the preferred nectar sources are thistles, 22 
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some of which have been identified by the California Invasive Plant Council as having limited to 1 
moderate ecological impacts (California Invasive Plant Council 2006). 2 

NEPA Effects: The protection of 2,000 acres of grassland within CZ 11 could benefit callippe 3 
silverspot butterfly if these protected areas include occupied and potential habitat on the hill tops in 4 
Cordelia Hills and Potrero Hills. However, the management of these grasslands according to CM11 5 
Natural Communities Enhancement and Management also has a potential to adversely affect this 6 
species. Direct mortality and/or the removal of larval host plants and nectar sources for adults 7 
would be an adverse effect under NEPA. Implementation of Mitigation Measure BIO-43, Avoid and 8 
Minimize Loss of Callippe Silverspot Butterfly Habitat, would ensure the effect is not adverse. 9 

CEQA Conclusion: If grasslands within the Cordelia Hills and Potrero Hills are protected as part of 10 
CM3 Natural Communities Protection and Restoration then the subsequent management of these 11 
grasslands according to CM11 Natural Communities Enhancement and Management has a potential to 12 
affect this species. Potential impacts from CM11 could include the loss of larval host and nectar 13 
sources and direct mortality to larvae and adults resulting from the installation of artificial nesting 14 
burrows and structures and the implementation of grassland management techniques, which may 15 
include livestock grazing, prescribed burning, and mowing. In addition to these grassland 16 
management actions, CM11 also includes guidelines and techniques for invasive plant control, which 17 
may include manual control (hand-pulling and digging), mechanical control (large equipment), and 18 
chemical control, which could result in direct and indirect effects on larval host plants and nectar 19 
plants. These actions could result in adverse effects through habitat modification and a possible 20 
reduction in the number of the species or restrict its range and would therefore result in significant 21 
impact on the species under CEQA. However, over the term of BDCP callippe silverspot butterfly 22 
could benefit from the protection of occupied and potential habitat for the species with the 23 
implementation of Mitigation Measure BIO-43, which would avoid and minimize effects from 24 
management actions and thus reduce the potential impact to a less-than-significant level. 25 

Mitigation Measures BIO-43: Avoid and Minimize Loss of Callippe Silverspot Butterfly 26 
Habitat 27 

As part of the development of site-specific management plans on protected grasslands in the 28 
Cordelia Hills and/or Potrero Hills, BDCP proponents will implement the following measures to 29 
avoid and minimize the loss of callippe silverspot habitat. 30 

 Hilltops in Cordelia Hills and Potrero Hills will be surveyed for callippe silverspot larval host 31 
plants (Johnny jump-ups) by a biologist familiar with identifying this plant species. These 32 
surveys should occur during the plant’s blooming period (typically early January through 33 
April) 34 

 If larval host plants are present, then presence/absence surveys for callippe silverspot 35 
butterfly larvae will be conducted according to the most recent USFWS approved survey 36 
methods by a biologist with previous experience in surveying for and identifying callippe 37 
larvae and/or signs of larval presence. These surveys should be conducted prior to the adult 38 
flight season, which usually starts in mid-May. 39 

 If larvae are detected then no further surveys are necessary. If larvae are not detected then 40 
surveys for adults will be conducted by a biologist familiar with surveying for and 41 
identifying callippe silverspot. Surveys typically start in mid-May and continue weekly for 8 42 
to 10 weeks. 43 
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 If callippe silverspot butterflies are detected, then the site-specific management plans will 1 
be written to include measures to protect and manage for larval host plants and nectar 2 
sources so that they continue to support existing populations and/or allow for future 3 
colonization. Mapping of both larval host plants and nectar sources will be incorporated into 4 
the management plans. 5 
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California Red-Legged Frog 1 

Modeled California red-legged frog habitat in the study area is restricted to freshwater aquatic and 2 
grassland habitat, and immediately adjacent cultivated lands along the study area’s southwestern 3 
edge in CZ 7, CZ 8, CZ 9, and CZ 11. Pools in perennial and seasonal streams and stock ponds provide 4 
potential aquatic habitat for this species. While stock ponds are underrepresented as a modeled 5 
habitat, none is expected to be affected by BDCP actions. 6 

Construction and restoration associated with Alternative 4 conservation measures would result in 7 
both temporary and permanent losses of California red-legged frog modeled habitat as indicated in 8 
Table 12-4-20. Factors considered in assessing the value of affected habitat for the California red-9 
legged frog, to the extent that information is available, are presence of limiting habitat (aquatic 10 
breeding habitat), known occurrences and clusters of occurrences, proximity of the affected habitat 11 
to existing protected lands, and the overall degraded or fragmented nature of the habitat. The study 12 
area represents the extreme eastern edge of the species’ coastal range, and species’ occurrences are 13 
reported only from CZ 8 and CZ 11. Full implementation of Alternative 4 would also include the 14 
following biological objectives over the term of the BDCP to benefit the California red-legged frog 15 
(see Chapter 3, Conservation Strategy, of the Draft BDCP). 16 

 Increase native species diversity and relative cover of native plant species, and reduce the 17 
introduction and proliferation of nonnative species (Objective L2.6, associated with CM11, 18 
CM13, and CM20). 19 

 Protect 8,000 acres of grassland (Objective GNC1.1, associated with CM3). 20 

 Protect stock ponds and other aquatic features within protected grasslands to provide aquatic 21 
breeding habitat for native amphibians and aquatic reptiles (Objective GNC1.3, associated with 22 
CM3) 23 

 Increase burrow availability for burrow-dependent species (Objective GNC2.3, associated with 24 
CM11). 25 

 Maintain and enhance aquatic features in grasslands to provide suitable inundation depth and 26 
duration and suitable composition of vegetative cover to support breeding for covered 27 
amphibian and aquatic reptile species (Objective GNC2.5, associated with CM11). 28 

As explained below, with the restoration and protection of these amounts of habitat, in addition to 29 
implementation of AMMs, impacts on California red-legged frog would not be adverse for NEPA 30 
purposes and would be less than significant for CEQA purposes.  31 
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Table 12-4-20. Changes in California Red-Legged Frog Modeled Habitat Associated with 1 
Alternative 4 (acres)a 2 

Conservation Measureb 
Habitat 
Type 

Permanent  Temporary  Periodicd 

NT LLT c  NT LLT c  CM2 CM5 

CM1 
Aquatic 1 1  0 0  NA NA 

Upland  36 36  32 32  NA NA 

Total Impacts CM1 37 37  32 32  NA NA 

CM2–CM18 
Aquatic 0 0  0 0  0 0 

Upland 8 24  0 0  0 0 

Total Impacts CM2–CM18 8 24  0 0  0 0 

TOTAL IMPACTS 45 61  32 32  0 0 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only.  

NT = near-term 

LLT = late long-term 

NA = not applicable 

 3 

Impact BIO-44: Loss or Conversion of Habitat for and Direct Mortality of California Red-4 
Legged Frog 5 

Alternative 4 conservation measures would result in the permanent and temporary loss combined 6 
of up to 1 acre of modeled aquatic habitat and 92 acres of modeled upland habitat for California red-7 
legged frog (Table 12-4-20). Conservation measures that would result in these losses are 8 
conveyance facilities and transmission line construction (CM1) and recreational facility construction 9 
for CM11. Construction activities associated with the water conveyance facilities and recreational 10 
facilities, including operation of construction equipment, could result in temporary effects on, as 11 
well as injury and mortality of, California red-legged frogs. In addition, natural enhancement and 12 
management activities (CM11), which include ground disturbance or removal of nonnative 13 
vegetation, could result in local adverse habitat effects. In addition, maintenance activities 14 
associated with the long-term operation of the water conveyance facilities and other BDCP physical 15 
facilities could degrade or eliminate California red-legged frog habitat including injury and mortality 16 
of California red-legged frogs. Each of these individual activities is described below. A summary 17 
statement of the combined impacts and NEPA effects and a CEQA conclusion follow the individual 18 
conservation measure discussions. 19 

 CM1 Water Facilities and Operation: Construction of Alternative 4, including transmission line 20 
construction, would result in the permanent loss of up to 1 acre of aquatic habitat and 36 acres 21 
of upland habitat for California red-legged frog in CZ 8 (Table 12-4-20). Permanent effects 22 
would be associated with RTM, borrow, and spoils areas, grading, paving, excavating, extension 23 
and installation of cross culverts, installation of structural hardscape, and installation and 24 
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relocation of utilities. Construction-related effects would temporarily disturb 32 acres of upland 1 
habitat for the California red-legged frog (Table 12-4-20). Although there are no California red-2 
legged frog occurrences that overlap with the CM1 construction footprint there are a number of 3 
occurrences to the west of Clifton Court Forebay. 4 

 CM11 Natural Communities Enhancement and Management: Based on the recreation 5 
assumptions described in Chapter 4, Covered Activities and Associated Federal Actions, of the 6 
Draft BDCP an estimated 24 acres of upland cover and dispersal habitat for the California red-7 
legged frog would be removed as a result of constructing trails and associated recreational 8 
facilities. Passive recreation in the reserve system could result in trampling and disturbance of 9 
egg masses in water bodies, degradation of water quality through erosion and sedimentation, 10 
and trampling of sites adjacent to upland habitat used for cover and movement. However, 11 
AMM37 Recreation requires protection of water bodies from recreational activities and requires 12 
trail setbacks from wetlands. With these restrictions, recreation related effects on California 13 
red-legged frog are expected to be minimal.  14 

Activities associated with natural communities enhancement and management in protected 15 
California red-legged frog habitat, such as ground disturbance or herbicide use to control 16 
nonnative vegetation, could result in local adverse habitat effects on, and injury or mortality of, 17 
California red-legged frogs. These effects would be avoided and minimized with implementation 18 
of the AMMs discussed below. Herbicides would only be used in California red-legged frog 19 
habitat in accordance with the written recommendation of a licensed, registered pest control 20 
advisor and in conformance with label precautions and federal, state, and local regulations in a 21 
manner that avoids or minimizes harm to the California red-legged frog. 22 

 Critical habitat: Several conservation measures would be implemented in California red-legged 23 
frog habitat and designated critical habitat in CZ 8 and CZ 11. Approximately 2,460 acres of 24 
designated critical habitat for the California red-legged frog overlaps with the study area along 25 
the western edge of CZ 11 in critical habitat unit SOL-1. An additional 862 acres of designated 26 
critical habitat is also present along the western edge of CZ 8 in critical habitat unit ALA-2. 27 
Conservation actions to protect and enhance grassland habitat for covered species, including 28 
California red-legged frog, in CZ 8 could include acquisition and enhancement of designated 29 
critical habitat for the California red-legged frog and California tiger salamander. Any habitat 30 
enhancement actions for these species in designated critical habitat are expected to enhance the 31 
value of any affected designated critical habitat for conservation of California red-legged frog. 32 
These actions would result in an overall benefit to California red-legged frog within the study 33 
area through protection and management of grasslands with associated intermittent stream 34 
habitat and through restoration of vernal pool complex habitat and its associated grassland 35 
habitat. 36 

 Operations and maintenance: Ongoing water conveyance facilities operation and maintenance is 37 
expected to have little if any adverse effect on the California red-legged frog. Postconstruction 38 
operation and maintenance of the above-ground water conveyance facilities could result in 39 
ongoing but periodic postconstruction disturbances that could affect California red-legged frog 40 
use of the surrounding habitat. Operation of maintenance equipment, including vehicle use 41 
along transmission corridors in CZ 8, could also result in injury or mortality of California red-42 
legged frogs if present in work sites. Implementation conservation actions and AMM1–AMM6, 43 
AMM10, AMM14, and AMM37, would reduce these effects. 44 
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 Injury and direct mortality: Construction activities associated with the water conveyance 1 
facilities, vernal pool complex restoration, and habitat and management enhancement-related 2 
activities, including operation of construction equipment, could result in injury or mortality of 3 
California red-legged frogs. Breeding, foraging, dispersal, and overwintering behavior may be 4 
altered during construction activities, resulting in injury or mortality of California red-legged 5 
frog. Frogs occupying burrows could be trapped and crushed during ground-disturbing 6 
activities. Degradation and loss of estivation habitat is also anticipated to result from the 7 
removal of vegetative cover and collapsing of burrows. Injury or mortality would be avoided and 8 
minimized through implementation of seasonal constraints and preconstruction surveys in 9 
suitable habitat, collapsing unoccupied burrows, and relocating frogs outside of the construction 10 
area as described in AMM1–AMM6, AMM10, AMM14, and AMM37. 11 

The following paragraphs summarize the combined effects discussed above and describe other 12 
BDCP conservation actions that offset or avoid these effects. NEPA effects and a CEQA conclusion are 13 
also included. 14 

Near-Term Timeframe 15 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 16 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 17 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 18 
effects of construction would not be adverse under NEPA  19 

Alternative 4 would result in permanent and temporary effects combined on approximately 1 acre 20 
of aquatic habitat and 76 acres of upland habitat for California red-legged frog. The effects would 21 
result from construction of the water conveyance facilities (CM1, 68 acres) and recreational facilities 22 
(CM11, 8 acres). 23 

Typical NEPA project-level mitigation ratios for those natural communities that would be affected 24 
and that are identified in the biological goals and objectives for California red-legged frog in Chapter 25 
3, Conservation Strategy, of the BDCP would be 1:1 for restoration and 1:1 for protection of nontidal 26 
wetlands and 2:1 for protection of grassland habitats. Using these ratios would indicate that 1 acre 27 
of aquatic habitat should be restored, 1 acre of aquatic habitat should be protected, and 152 acres of 28 
grassland should be protected for California red-legged frog to mitigate the near-term losses. 29 

The BDCP has committed to near-term protection of up to 2,000 acres grassland in the Plan Area 30 
(see Table 3-4 in Chapter 3, Description of Alternatives, in this RDEIR/SDEIS). Protection of at least 31 
1,000 acres of grassland in CZ 8, west of Byron Highway, would benefit California red-legged frog by 32 
providing habitat in the portion of the Plan Area with the highest long-term conservation value for 33 
the species based on known species occurrences and large, contiguous habitat areas (Objective 34 
GNC1.1). Consistent with Objective GNC1.3, ponds and other aquatic features within the grasslands 35 
would be protected to provide aquatic habitat for this species, and surrounding grassland would 36 
provide dispersal and aestivation habitat which would compensate for the loss of 1 acre of aquatic 37 
habitat. In addition, aquatic features in grasslands would be maintained and enhanced to provide 38 
suitable inundation depth and duration to support breeding habitat for covered amphibians 39 
(Objective GNC2.5). 40 

These conservation actions would occur in the same timeframe as the construction losses, thereby 41 
avoiding adverse effects of habitat loss on California red-legged frog. These Plan objectives 42 
represent performance standards for considering the effectiveness of CM3 protection and 43 
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restoration actions. The acres of restoration and protection contained in the near-term Plan goals 1 
and the additional detail in the biological objectives for California red-legged frog satisfy the typical 2 
mitigation that would be applied to the project-level effects of CM1, as well as mitigate the near-3 
term effects of the other conservation measures. 4 

The plan also contains commitments to implement AMM1 Worker Awareness Training, AMM2 5 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 6 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 7 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 8 
Material, AMM10 Restoration of Temporarily Affected Natural Communities, AMM14 California Red-9 
Legged Frog, and AMM37 Recreation. These AMMs include elements that avoid or minimize the risk 10 
of affecting individuals and species habitats adjacent to work areas and storage sites. The AMMs are 11 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 12 
updated version of AMM6 is provided in Appendix D, Substantive BDCP Revisions, of this 13 
RDEIR/SDEIS. 14 

Late Long-Term Timeframe 15 

The habitat model indicates that the study area supports approximately 159 acres of aquatic habitat 16 
and 7,766 acres of upland habitat for California red-legged frog. Alternative 4 as a whole would 17 
result in the permanent loss of and temporary effects on 1 acre of aquatic habitat and 92 acres of 18 
upland habitat for California red-legged frog for the term of the plan (less than 1% of the total 19 
aquatic habitat in the study area and approximately 1% of the total upland habitat in the study 20 
area). The 1 acre of aquatic habitat that would be permanently lost is not known to be used for 21 
breeding. Most of the California red-legged frog upland habitat that would be removed consists of 22 
naturalized grassland or cultivated land in a highly disturbed or modified setting on lands 23 
immediately adjacent to Clifton Court Forebay. The removed upland cover and dispersal habitat is 24 
within 0.5 mile of a cluster of known California red-legged frog occurrences to the west. However, 25 
this habitat consists mostly of cultivated lands and small patches of grasslands, and past and current 26 
surveys in this area have not found any evidence that this habitat is being used (see Appendix 12C, 27 
2009 to 2011 Bay Delta Conservation Plan EIR/EIS Environmental Data Report, of the Draft EIR/EIS). 28 

The BDCP has committed to long-term protection of 8,000 acres grassland in the Plan Area (see 29 
Table 3-4 in Chapter 3, Description of Alternatives, in this RDEIR/SDEIS). Protection of at least 1,000 30 
acres of grassland in CZ 8 west of Byron Highway would benefit the California red-legged frog by 31 
providing habitat in the portion of the study area with the highest long-term conservation value for 32 
the species based on known species occurrences and large, contiguous habitat areas (Objective 33 
GNC1.1). Consistent with Objective GNC1.3, ponds and other aquatic features in the grasslands 34 
would also be protected to provide aquatic habitat for this species, and the surrounding grassland 35 
would provide dispersal and aestivation habitat. Aquatic features in the protected grasslands in CZ 8 36 
would be maintained and enhanced to provide suitable inundation depth and duration and suitable 37 
composition of vegetative cover to support breeding California red-legged frogs (Objective GNC2.5). 38 
Additionally, livestock exclusion from streams and ponds and other measures would be 39 
implemented as described in CM11 to promote growth of aquatic vegetation with appropriate cover 40 
characteristics favorable to California red-legged frogs. Lands protected in CZ 8 would connect with 41 
lands protected under the East Contra Costa County HCP/NCCP and the extensive Los Vaqueros 42 
Watershed lands, including grassland areas supporting this species. This objective would ensure 43 
that California red-legged frog upland and associated aquatic habitats would be protected and 44 
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enhanced in the largest possible patch sizes adjacent to occupied habitat within and adjacent to the 1 
study area.  2 

The BDCP’s beneficial effects analysis (see Chapter 5, Section 5.6, Effects on Covered Wildlife and 3 
Plant Species, of the Draft BDCP) estimates that the restoration and protection actions discussed 4 
above, as well as the restoration of tidal freshwater emergent wetland, grassland, valley/foothill 5 
riparian, and vernal pool complex that could overlap with the species model, would result in the 6 
restoration of 16 acres of aquatic and 351 acres of upland modeled habitat for California red-legged 7 
frog. In addition, protection of managed wetland, grassland, valley/foothill riparian, and vernal pool 8 
complex could overlap with the species model and would result in the protection of 3 acres of 9 
aquatic and 1,047 acres of upland California red-legged frog modeled habitat. 10 

NEPA Effects: In the near-term, the loss of California red-legged frog habitat under Alternative 4 11 
would be not be adverse because the BDCP has committed to protecting and restoring the acreage 12 
required to meet the typical mitigation ratios described above. In the late long-term, the losses of 13 
California red-legged frog aquatic and upland habitat associated with Alternative 4, in the absence of 14 
other conservation actions, would represent an adverse effect as a result of habitat modification and 15 
potential direct mortality of a special-status species. However, with habitat protection and 16 
restoration associated with the conservation components, guided by landscape-scale goals and 17 
objectives and by AMM1–AMM6, AMM10, AMM14, and AMM37, the effects of Alternative 4 as a 18 
whole on California red-legged frog would not be adverse. 19 

CEQA Conclusion: 20 

Near-Term Timeframe 21 

Because the water conveyance facilities construction is being evaluated at the project level, the near-22 
term BDCP conservation strategy has been evaluated to determine whether it would provide 23 
sufficient habitat protection or restoration in an appropriate timeframe to ensure that the impact of 24 
conveyance facilities construction would be less than significant under CEQA.  25 

Alternative 4 would result in permanent and temporary effects combined on approximately 1 acre 26 
of aquatic habitat and 76 acres of upland terrestrial cover habitat for California red-legged frog. The 27 
effects would result from construction of the water conveyance facilities (CM1, 68 acres and CM11, 8 28 
acres). 29 

Typical CEQA project-level mitigation ratios of 1:1 for restored and 1:1 protected for nontidal 30 
wetlands and a ratio of 2:1 for protected grassland habitats would indicate that 1 acre of aquatic 31 
habitat should be protected, 1 acre of aquatic habitat should be protected, and 152 acres of 32 
grassland should be protected in for California red-legged frog to mitigate the near-term losses. 33 

The BDCP has committed to near-term protection of up to 2,000 acres grassland in the Plan Area 34 
(see Table 3-4 in Chapter 3, Description of Alternatives, in this RDEIR/SDEIS). Protection of at least 35 
1,000 acres of grassland in CZ 8, west of Byron Highway, will benefit California red-legged frog by 36 
providing habitat in the portion of the Plan Area with the highest long-term conservation value for 37 
the species based on known species occurrences and large, contiguous habitat areas (Objective 38 
GNC1.1). Consistent with Objective GNC1.3, ponds and other aquatic features within the grasslands 39 
will be protected to provide aquatic habitat for this species, and surrounding grassland will provide 40 
dispersal and aestivation habitat which would compensate for the loss of 1 acre of aquatic habitat. In 41 
addition, aquatic features in grasslands would be maintained and enhanced to provide suitable 42 



 

Alternative 4 

Terrestrial Biological Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12-188 
2015 

ICF 00139.14 

 

inundation depth and duration to support breeding habitat for covered amphibians (Objective 1 
GNC2.5 in Chapter 3, Conservation Strategy, of the Draft BDCP). 2 

These conservation actions would occur in the same timeframe as the construction losses, thereby 3 
avoiding adverse effects of habitat loss on California red-legged frog. These Plan objectives 4 
represent performance standards for considering the effectiveness of CM3 protection and 5 
restoration actions. The acres of restoration and protection contained in the near-term Plan goals 6 
and the additional detail in the biological objectives for California red-legged frog satisfy the typical 7 
mitigation that would be applied to the project-level effects of CM1, as well as mitigate the near-8 
term effects of the other conservation measures. 9 

The BDCP also contains commitments to implement AMM1–AMM6, AMM10, AMM14, and AMM37. 10 
These AMMs include elements that avoid or minimize the risk of affecting individuals and species 11 
habitats adjacent to work areas and storage sites. The AMMs are described in detail in Appendix 3.C, 12 
Avoidance and Minimization Measures, of the Draft BDCP, and an updated version of AMM6 is 13 
provided in Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS. 14 

These commitments are more than sufficient to support the conclusion that the near-term effects of 15 
Alternative 4 on California red-legged frog would be less than significant, because the number of 16 
acres required to meet the typical ratios described above would be only 1 acre of aquatic habitat 17 
restored, 1 acre of aquatic habitat protected, and 106 acres of upland communities protected. 18 

Late Long-Term Timeframe 19 

The habitat model indicates that the study area supports approximately 159 acres of aquatic habitat 20 
and 7,766 acres of upland habitat for California red-legged frog. Alternative 4 as a whole would 21 
result in the permanent loss of and temporary effects on 1 acre of aquatic habitat and 92 acres of 22 
upland habitat for California red-legged frog for the term of the plan (less than 1% of the total 23 
aquatic habitat in the study area and approximately 1% of the total habitat in the study area). The 1 24 
acre of aquatic habitat that would be permanently lost is not known to be used for breeding. Most of 25 
the California red-legged frog upland habitat that would be removed consists of naturalized 26 
grassland or cultivated land in a highly disturbed or modified setting on lands immediately adjacent 27 
to Clifton Court Forebay. The removed upland cover and dispersal habitat is within 0.5 mile of a 28 
cluster of known California red-legged frog occurrences to the west. However, this habitat consists 29 
mostly of cultivated lands and small patches of grasslands, and past and current surveys in this area 30 
have not found any evidence that this habitat is being used (see Appendix 12C, 2009 to 2011 Bay 31 
Delta Conservation Plan EIR/EIS Environmental Data Report, of the Draft EIR/EIS). 32 

The BDCP has committed to long-term protection of up to 8,000 acres grassland in the Plan Area 33 
(see Table 3-4 in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS). Protection of at least 34 
1,000 acres of grassland in CZ 8 west of Byron Highway would benefit the California red-legged frog 35 
by providing habitat in the portion of the study area with the highest long-term conservation value 36 
for the species based on known species occurrences and large, contiguous habitat areas (Objective 37 
GNC1.1). Consistent with Objective GNC1.3, ponds and other aquatic features in the grasslands 38 
would also be protected to provide aquatic habitat for this species, and the surrounding grassland 39 
would provide dispersal and aestivation habitat. Aquatic features in the protected grasslands in CZ 8 40 
would be maintained and enhanced to provide suitable inundation depth and duration and suitable 41 
composition of vegetative cover to support breeding California red-legged frogs (Objective GNC2.5). 42 
Additionally, livestock exclusion from streams and ponds and other measures would be 43 
implemented as described in CM11 to promote growth of aquatic vegetation with appropriate cover 44 
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characteristics favorable to California red-legged frogs. Lands protected in CZ 8 would connect with 1 
lands protected under the East Contra Costa County HCP/NCCP and the extensive Los Vaqueros 2 
Watershed lands, including grassland areas supporting this species. This objective would ensure 3 
that California red-legged frog upland and associated aquatic habitats would be protected and 4 
enhanced in the largest possible patch sizes adjacent to occupied habitat within and adjacent to the 5 
Plan Area.  6 

The BDCP’s beneficial effects analysis (see Chapter 5, Section 5.6, Effects on Covered Wildlife and 7 
Plant Species, of the Draft BDCP) estimates that the restoration and protection actions discussed 8 
above, as well as the restoration of tidal freshwater emergent wetland, grassland, valley/foothill 9 
riparian, and vernal pool complex that could overlap with the species model, would result in the 10 
restoration of 16 acres of aquatic and 351 acres of upland modeled habitat for California red-legged 11 
frog. In addition, protection of managed wetland, grassland, valley/foothill riparian, and vernal pool 12 
complex could overlap with the species model and would result in the protection of 3 acres of 13 
aquatic and 1,047 acres of upland California red-legged frog modeled habitat. 14 

In the absence of other conservation actions, the losses of California red-legged frog aquatic and 15 
upland habitat associated with Alternative 4 would represent a significant impact as a result of 16 
habitat modification and potential direct mortality of a special-status species. However, with habitat 17 
protection and restoration associated with the conservation components, guided by landscape-scale 18 
goals and objectives and AMM1–AMM6, AMM10, AMM14, and AMM37, the effects of Alternative 4 19 
would have a less-than-significant impact on California red-legged frog. 20 

Impact BIO-45: Indirect Effects of Plan Implementation on California Red-Legged Frog 21 

Noise and visual disturbance outside the project footprint but within 500 feet of construction 22 
activities are indirect effects that could temporarily affect the use of California red-legged frog 23 
habitat, all of which is upland cover and dispersal habitat. The areas to be affected are near Clifton 24 
Court Forebay, and no California red-legged frogs were detected during recent surveys conducted by 25 
DWR in this area (see Appendix 12C, 2009 to 2011 Bay Delta Conservation Plan EIR/EIS 26 
Environmental Data Report, of the Draft EIR/EIS). 27 

Maintenance and refueling of heavy equipment could result in the inadvertent release of sediment 28 
and hazardous substances into species habitat. Increased sedimentation could reduce the suitability 29 
of California red-legged frog habitat downstream of the construction area by filling in pools and 30 
smothering eggs. Accidental spills of toxic fluids also could result in the subsequent loss of California 31 
red-legged frog if these materials enter the aquatic system. Hydrocarbon and heavy metal pollutants 32 
associated with roadside runoff also have the potential to enter the aquatic system, affecting water 33 
quality and California red-legged frog. 34 

NEPA Effects: Implementation of AMM1–AMM6, AMM10, AMM14, and AMM37 as part of 35 
implementing Alternative 4 would avoid the potential for adverse effects on California red-legged 36 
frogs, either indirectly or through habitat modifications. These AMMs would also avoid and 37 
minimize effects that could substantially reduce the number of California red-legged frogs, or 38 
restrict the species’ range. Therefore, the indirect effects of Alternative 4 would not have an adverse 39 
effect on California red-legged frog. 40 

CEQA Conclusion: Indirect effects from conservation measure operations and maintenance, as well 41 
as construction-related noise and visual disturbances, could impact California red-legged frog in 42 
aquatic and upland habitats. The use of mechanical equipment during construction could cause the 43 
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accidental release of petroleum or other contaminants that could impact California red-legged frog 1 
or its prey. The inadvertent discharge of sediment or excessive dust adjacent to California red-2 
legged frog habitat could also have a negative impact on the species or its prey. With 3 
implementation of AMM1–AMM6, AMM10, AMM14, and AMM37, Alternative 4 construction, 4 
operation, and maintenance under Alternative 4 would avoid the potential for significant impacts on 5 
California red-legged frog, either indirectly or through habitat modifications, and would not result in 6 
a substantial reduction in numbers or a restriction in the range of California red-legged frogs. The 7 
indirect effects of BDCP Alternative 4 would have a less-than-significant impact on California red-8 
legged frogs. 9 

California Tiger Salamander 10 

Modeled California tiger salamander habitat in the study area contains two habitat types: terrestrial 11 
cover and aestivation habitat, and aquatic breeding habitat and is restricted to CZ 1, CZ 2, CZ 4, CZ 5, 12 
CZ 7, CZ 8, and CZ 11 (Figure 12-14). Modeled terrestrial cover and aestivation habitat contains all 13 
grassland types and alkali seasonal wetland with a minimum patch size of 100 acres and within a 14 
geographic area defined by species records and areas most likely to support the species. Patches of 15 
grassland that were below the 100-acre minimum patch size but were contiguous with grasslands 16 
outside of the study area boundary were included. Modeled aquatic breeding habitat for the 17 
California tiger salamander includes vernal pools and seasonal and perennial ponds. 18 

California tiger salamander occurs within the study area in CZ 8 west of Clifton Court Forebay and in 19 
CZ 11 in the Potrero Hills (Figure 12-14). Potential habitat exists in vernal pool habitats in Yolo and 20 
Solano Counties (CZs 1, 2, and 3) west of Liberty Island and in the vicinity of Stone Lakes and the 21 
Cosumnes River Preserve in Sacramento County (CZ 4). DWR found California tiger salamander west 22 
of Clifton Court Forebay in the same vicinity as several of the CNNDB records (California 23 
Department of Fish and Wildlife 2013) (see Appendix 12C, 2009 to 2011 Bay Delta Conservation Plan 24 
EIR/EIS Environmental Data Report, of the Draft EIR/EIS). There is also a small, isolated population 25 
near Manteca, south of Highway 120 in CZ 7. 26 

Factors considered in assessing the value of affected habitat for California tiger salamander, to the 27 
extent that information is available, include presence of limiting habitat (aquatic breeding habitat), 28 
known occurrences and clusters of occurrences, proximity of the affected habitat to existing 29 
protected lands, and the overall degraded or fragmented nature of the habitat. While conservation 30 
measures implemented in other CZs could have potential effects on California tiger salamander, 31 
those activities in CZ 8 and CZ 11 are considered to have a proportionately larger effect due to their 32 
closer proximity to known occurrences of the species.  33 

Alternative 4 is expected to result in the temporary, permanent, and periodic removal of upland 34 
habitat that California tiger salamander uses for cover and dispersal (Table 12-4-21). Potential 35 
aquatic habitat for this species would not be affected. While stock ponds are underrepresented as a 36 
modeled habitat, none is expected to be affected by BDCP actions. Full implementation of Alternative 37 
4 would also include the following biological objectives over the term of the BDCP to benefit the 38 
California tiger salamander (see Chapter 3, Conservation Strategy, of the Draft BDCP). 39 

 Increase the size and connectivity of the reserve system by acquiring lands adjacent to and 40 
between existing conservation lands (Objective L1.6, associated with CM3). 41 

 Increase native species diversity and relative cover of native plant species, and reduce the 42 
introduction and proliferation of nonnative species (Objective L2.6, associated with CM11). 43 
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 Protect and improve habitat linkages that allow terrestrial covered and other native species to 1 
move between protected habitats within and adjacent to the Plan Area (Objective L3.1, 2 
associated with CM3, CM8, and CM11). 3 

 Protect 150 acres of alkali seasonal wetland in CZ 1, CZ 8, and/or CZ 11 among a mosaic of 4 
protected grasslands and vernal pool complex (Objective ASWNC1.1, associated with CM3). 5 

 Provide appropriate seasonal flooding characteristics for supporting and sustaining alkali 6 
seasonal wetland species (Objective ASWNC2.1, associated with CM3 and CM11). 7 

 Increase burrow availability for burrow-dependent species in grasslands surrounding alkali 8 
seasonal wetlands within restored and protected alkali seasonal wetland complex (Objective 9 
ASWNC2.3, associated with CM11). 10 

 Protect 600 acres of existing vernal pool complex in in CZ 1, CZ 8, and/or CZ 11, primarily in 11 
core vernal pool recovery areas identified in the Recovery Plan for Vernal Pool Ecosystems of 12 
California and Southern Oregon (U.S. Fish and Wildlife Service 2005) (Objective VPNC1.1, 13 
associated with CM3). 14 

 Restore vernal pool complex in in CZ 1, CZ 8, and/or CZ 11 to achieve no net loss of vernal pool 15 
acreage (up to 67 acres of vernal pool complex restoration, assuming that all anticipated 16 
impacts [10 wetted acres] occur and that the restored vernal pool complex has 15% density of 17 
vernal pools) (Objective VPNC1.2, associated with CM3 and CM9). 18 

 Increase the size and connectivity of protected vernal pool complex within the Plan Area and 19 
increase connectivity with protected vernal pool complex adjacent to the Plan Area (Objective 20 
VPNC1.3, associated with CM3). 21 

 Protect the range of inundation characteristics that are currently represented by vernal pools 22 
throughout the Plan Area (Objective VPNC1.4, associated with CM3). 23 

 Protect 8,000 acres of grassland (Objective GNC1.1, associated with CM3).  24 

 Restore 2,000 acres of grasslands to connect fragmented patches of protected (Objective 25 
GNC1.2, associated with CM3 and CM8). 26 

 Protect stock ponds and other aquatic features within protected grasslands to provide aquatic 27 
breeding habitat for native amphibians and aquatic reptiles (Objective GNC1.3, associated with 28 
CM3). 29 

 Increase burrow availability for burrow-dependent species (Objective GNC2.3, associated with 30 
CM11). 31 

 Maintain and enhance aquatic features in grasslands to provide suitable inundation depth and 32 
duration and suitable composition of vegetative cover to support breeding for covered 33 
amphibian and aquatic reptile species (Objective GNC2.5, associated with CM11). 34 

As explained below, with the restoration or protection of these amounts of habitat, in addition to the 35 
implementation of AMMs, impacts on California tiger salamander would not be adverse for NEPA 36 
purposes and would be less than significant for CEQA purposes.  37 
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Table 12-4-21. Changes in California Tiger Salamander Modeled Habitat Associated with 1 
Alternative 4 (acres)a 2 

Conservation 
Measureb 

Habitat 
Type 

Permanent  Temporary  Periodicd 

NT LLTc  NT LLT c  CM2 CM5 

CM1 
Aquatic 0 0  0 0  NA NA 

Upland 29 29  32 32  NA NA 

Total Impacts CM1 29 29  32 32  NA NA 

CM2–CM18 
Aquatic 0 0  0 0  0 0 

Upland 292 634  0 0  191–639 0 

Total Impacts CM2–CM18 292 634  0 0  191–639 0 

TOTAL IMPACTS 321 663  32 32  191–639 0 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT = near-term 

LLT = late long-term 

NA = not applicable 

 3 

Impact BIO-46: Loss or Conversion of Habitat for and Direct Mortality of California Tiger 4 
Salamander 5 

Alternative 4 conservation measures would result in the permanent and temporary loss combined 6 
of up to 695 acres of modeled upland habitat for California tiger salamander (Table 12-4-21). There 7 
would be no effects on aquatic habitat. Conservation measures that would result in these losses are 8 
conveyance facilities and transmission line construction, and establishment and use of RTM, borrow, 9 
and spoils areas (CM1), Fremont Weir/Yolo Bypass improvements (CM2), tidal habitat restoration 10 
(CM4), construction of recreation facilities (CM11), and construction of a conservation fish hatchery 11 
(CM18). Habitat enhancement and management activities (CM11), which include ground 12 
disturbance or removal of nonnative vegetation, could result in local adverse habitat effects. In 13 
addition, maintenance activities associated with the long-term operation of the water conveyance 14 
facilities and other BDCP physical facilities could degrade or eliminate California tiger salamander 15 
habitat. Each of these individual activities is described below. A summary statement of the combined 16 
impacts and NEPA effects and a CEQA conclusion follow the individual conservation measure 17 
discussions. 18 

 CM1 Water Facilities and Operation: Construction of Alternative 4 conveyance facilities, 19 
including transmission lines, would result in the permanent loss of 29 acres of upland habitat 20 
for California tiger salamander habitat, primarily in CZ 8 (Table 12-4-21). Permanent effects 21 
would be associated with RTM, borrow, and spoils areas, grading, paving, excavating, extension 22 
and installation of cross culverts, installation of structural hardscape, and installation and 23 
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relocation of utilities. Construction-related effects would temporarily disturb 32 acres of upland 1 
habitat for the California tiger salamander (Table 12-4-21). There is one California tiger 2 
salamander occurrence just south of the City of Byron that overlaps with the area of temporary 3 
effects. The area that would be affected by conveyance facilities construction is south of Clifton 4 
Court Forebay, where modeled California tiger salamander habitat is of relatively low value in 5 
that it consists of fragmented patches of primarily terrestrial habitat surrounded by actively 6 
cultivated lands. The highest concentration of California tiger salamander occurrences are in CZ 7 
8 and west of the conveyance facilities alignment, while lands to the east consist primarily of 8 
actively cultivated lands that are not suitable for the species. Habitat loss in this area is not 9 
expected to contribute to habitat fragmentation or impede important California tiger 10 
salamander dispersal. 11 

 CM2 Yolo Bypass Fisheries Enhancement: Improvements in the Yolo Bypass would result in the 12 
permanent removal of approximately 42 acres of terrestrial cover and aestivation habitat for the 13 
California tiger salamander in the late long-term. The modeled habitat in the Yolo Bypass is of 14 
low potential for California tiger salamander: There have been no observations of California 15 
tiger salamander in this area based on the results of a number of surveys for vernal pool 16 
invertebrates and plants and the bypass lacks vernal pool complexes with large, deep pools or 17 
large grassland areas with stock ponds and similar aquatic features that hold water long enough 18 
to provide potential breeding habitat for this species. 19 

 CM4 Tidal Natural Communities Restoration: This activity would result in the permanent 20 
removal of approximately 517 acres of terrestrial cover and aestivation habitat in the study area 21 
in the late long-term. Tidal restoration in the Cache Slough area would result in habitat loss 22 
along the edges of Lindsey Slough and Duck Slough, and adjacent to cultivated land along the 23 
eastern edge of a block of modeled habitat. The modeled aquatic breeding habitat nearby the 24 
hypothetical tidal restoration footprint is of relatively high value, consisting of vernal pool 25 
complex along Lindsey Slough within the Jepson Prairie area in and near open space. The Jepson 26 
Prairie area includes numerous California tiger salamander CNDDB recorded occurrences and 27 
overlaps with Critical Habitat Unit 2, Jepson Prairie Unit, for this species. However, the 28 
hypothetical tidal restoration footprint does not overlap with critical habitat or recorded 29 
occurrences in this area. The tidal restoration at Lindsey Slough would occur along the 30 
northeastern edge of the Jepson Prairie block of habitat and would not contribute to 31 
fragmentation. Because the estimates of habitat loss resulting from tidal inundation are based 32 
on projections of where restoration may occur, actual effects are expected to be lower because 33 
of the ability to select sites that minimize effects on California tiger salamander. 34 

 CM11 Natural Communities Enhancement and Management: Based on the recreation 35 
assumptions described in Chapter 4, Covered Activities and Associated Federal Actions, of the 36 
Draft BDCP, an estimated 40 acres of terrestrial cover and aestivation habitat for the California 37 
tiger salamander would be removed as a result of constructing trails and associated recreational 38 
facilities. Passive recreation in the reserve system could result in trampling and disturbance of 39 
eggs and larvae in water bodies, degradation of water quality through erosion and 40 
sedimentation, and trampling of sites adjacent to upland habitat used for cover and movement. 41 
However, AMM37 Recreation requires protection of water bodies from recreational activities 42 
and requires trail setbacks from wetlands. With these restrictions, recreation related effects on 43 
California tiger salamander are expected to be minimal. 44 

Habitat enhancement- and management-related activities in protected California tiger 45 
salamander habitats would result in overall improvements to and maintenance of California 46 



 

Alternative 4 

Terrestrial Biological Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12-194 
2015 

ICF 00139.14 

 

tiger salamander habitat values over the term of the BDCP. Activities associated with natural 1 
communities enhancement and management over the term of the BDCP in protected California 2 
tiger salamander habitat, such as ground disturbance or herbicide use to control nonnative 3 
vegetation, could result in local adverse habitat effects and injury or mortality of California tiger 4 
salamander and disturbance effects if individuals are present in work sites. Implementation of 5 
AMM1–AMM6, AMM10, AMM13, and AMM37 would reduce these effects. Herbicides would only 6 
be used in California tiger salamander habitat in accordance with the written recommendation 7 
of a licensed, registered Pest Control Advisor and in conformance with label precautions and 8 
federal, state, and local regulations in a manner that avoids or minimizes harm to the California 9 
tiger salamander. 10 

 CM18 Conservation Hatcheries: This activity could result in the permanent removal of 11 
approximately 35 acres of terrestrial cover and aestivation habitat for California tiger 12 
salamander in the Yolo Bypass area (CZ 2). The specifications and operations of this facility have 13 
not been developed, although the facility is expected to be constructed near Rio Vista on 14 
cultivated lands in low-value habitat for the species. 15 

 Critical habitat: Approximately 1,781 acres of designated Critical Habitat Unit 2, Jepson Prairie 16 
Unit, for California tiger salamander overlap the study area in CZ 1. While this area is located 17 
within the Cache Slough Complex, it is not expected to be affected by BDCP tidal habitat 18 
restoration actions. Tidal habitat would be restored approximately 2 miles east of SR 113, with 19 
some restoration taking place along the Barker and Lindsey Slough channels west to 20 
approximately SR 113 and a small amount (0.4 acre) taking place along the Lindsey Slough 21 
Channel west of SR 113 into Critical Habitat Unit 2. 22 

 Operations and maintenance: Ongoing facilities operation and maintenance is expected to have 23 
little if any adverse effect on the California tiger salamander. Postconstruction operation and 24 
maintenance of the above-ground water conveyance facilities could result in ongoing but 25 
periodic disturbances that could affect California tiger salamander use of the surrounding 26 
habitat. Operation of maintenance equipment, including vehicle use along transmission 27 
corridors in CZ 8, could also result in injury or mortality of California tiger salamanders if 28 
present in work sites. These effects, however, would be minimized with implementation of the 29 
California tiger salamander measures described in AMM1–AMM6, AMM10, AMM13, and 30 
AMM37. 31 

 Injury and direct mortality: Construction activities associated with the water conveyance 32 
facilities, vernal pool complex restoration, and habitat and management enhancement-related 33 
activities, including operation of construction equipment, could result in injury or mortality of 34 
California tiger salamanders. Foraging, dispersal, and overwintering behavior may be altered 35 
during construction activities, resulting in injury or mortality of California tiger salamander if 36 
the species is present. Salamanders occupying burrows could be trapped and crushed during 37 
ground-disturbing activities. Degradation and loss of estivation habitat is also anticipated to 38 
result from the removal of vegetative cover and collapsing of burrows. Injury or mortality would 39 
be avoided and minimized through implementation of seasonal constraints and preconstruction 40 
surveys in suitable habitat, collapsing unoccupied burrows, and relocating salamanders outside 41 
of the construction area as described in AMM1–AMM6, AMM10, AMM13, and AMM37. 42 

The following paragraphs summarize the combined effects discussed above and describe other 43 
BDCP conservation actions that offset or avoid these effects. NEPA effects and CEQA conclusions are 44 
also included. 45 



 

Alternative 4 

Terrestrial Biological Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12-195 
2015 

ICF 00139.14 

 

Near-Term Timeframe 1 

Because the water conveyance facilities construction is being evaluated at the project level, the near-2 
term BDCP conservation strategy has been evaluated to determine whether it would provide 3 
sufficient habitat protection or restoration in an appropriate timeframe to ensure that the effects of 4 
construction would not be adverse under NEPA. 5 

Alternative 4 would permanently remove and temporarily affect approximately 353 acres of upland 6 
terrestrial cover habitat for California tiger salamander. There would be no effects on aquatic 7 
habitat. The effects would result from construction of the water conveyance facilities (CM1, 61 8 
acres), Yolo Bypass improvements (CM2, 42 acres), tidal habitat restoration (CM4, 203 acres), 9 
construction of recreational facilities (CM11, 12 acres), and construction of conservation hatcheries 10 
(CM18, 35 acres). 11 

Typical NEPA project-level mitigation ratios of 2:1 for protected grassland habitats would indicate 12 
that 706 acres of grassland should be protected in the near-term for California tiger salamander to 13 
mitigate the near-term losses. 14 

The BDCP has committed to near-term restoration of up to 1,140 acres of upland habitat (Objective 15 
GNC1.2) and 40 acres of aquatic habitat and to protection of at least 520 acres of aquatic habitat 16 
(Objective ASWNC1.1 and Objective VPNC1.1) and 2,000 acres of upland habitat (Objective GNC1.1). 17 
The landscape-scale goals and objectives would inform the near-term protection and restoration 18 
efforts. The natural community restoration and protection activities are expected to be concluded 19 
during the first 10 years of plan implementation, which is close enough in time to the occurrence of 20 
impacts to constitute adequate mitigation for NEPA purposes. 21 

In addition, the plan contains commitments to implement AMM1 Worker Awareness Training, AMM2 22 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 23 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 24 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 25 
Material, AMM10 Restoration of Temporarily Affected Natural Communities, AMM13 California Tiger 26 
Salamander, and AMM37 Recreation. These AMMs include elements that avoid or minimize the risk 27 
of affecting habitats and species adjacent to work areas and storage sites. The AMMs are described 28 
in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an updated 29 
version of AMM6 is provided in Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS. 30 

Late Long-Term Timeframe 31 

Based on the habitat model, the study area supports approximately 8,273 acres of aquatic and 32 
29,459 acres of upland modeled habitat for California tiger salamander. Alternative 4 as a whole 33 
would result in the permanent loss of, and temporary effects on, 695 acres of upland habitat for 34 
California tiger salamander for the term of the plan (approximately 2% of the total upland habitat in 35 
the study area). The location of these losses is described above in the discussions of CM2, CM4, 36 
CM11, and CM18. 37 

The BDCP has committed to long-term protection of 8,000 acres of grassland in the Plan Area (see 38 
Table 3-4 in Chapter 3, Description of Alternatives, in this RDEIR/SDEIS). Protection of at least 1,000 39 
acres of grassland in CZ 8 west of Byron Highway would benefit the California tiger salamander by 40 
providing habitat in the portion of the study area with the highest long-term conservation value for 41 
the species based on known species occurrences and large, contiguous habitat areas (Objective 42 
GNC1.1). Consistent with Objective GNC1.3, ponds and other aquatic features in the grasslands 43 
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would also be protected to provide aquatic habitat for this species, and the surrounding grassland 1 
would provide dispersal and aestivation habitat. Aquatic features in the protected grasslands in CZ 8 2 
would be maintained and enhanced to provide suitable inundation depth and duration and suitable 3 
composition of vegetative cover to support breeding California tiger salamanders (Objective 4 
GNC2.5). Additionally, livestock exclusion from streams and ponds and other measures would be 5 
implemented as described in CM11 to promote growth of aquatic vegetation with appropriate cover 6 
characteristics favorable to California tiger salamanders. Lands protected in CZ 8 would connect 7 
with lands protected under the East Contra Costa County HCP/NCCP and the extensive Los Vaqueros 8 
Watershed lands, including grassland areas supporting this species. This objective would ensure 9 
that California tiger salamander upland and associated aquatic habitats would be protected and 10 
enhanced in the largest possible patch sizes adjacent to occupied habitat within and adjacent to the 11 
study area.  12 

The BDCP’s beneficial effects analysis (see Chapter 5, Section 5.6, Effects on Covered Wildlife and 13 
Plant Species, of the Draft BDCP) estimates that the restoration and protection actions discussed 14 
above, as well as the restoration of alkali seasonal wetland complex, vernal pool complex, and 15 
grassland that could overlap with the species model, would result in the restoration of 88 acres of 16 
aquatic and 598 acres of upland modeled habitat for California tiger salamander. In addition, 17 
protection of alkali seasonal wetland complex, vernal pool complex, and grassland that could 18 
overlap with the species model, would result in the protection of 750 acres of aquatic and 5,000 19 
acres of upland California tiger salamander modeled habitat. 20 

NEPA Effects: In the near-term, the loss of California tiger salamander habitat under Alternative 4 21 
would be not be adverse because the BDCP has committed to protecting the acreage required to 22 
meet the typical mitigation ratios described above. In the late long-term, the losses of California tiger 23 
salamander upland habitat associated with Alternative 4, in the absence of other conservation 24 
actions, would represent an adverse effect as a result of habitat modification and potential direct 25 
mortality of a special-status species. However, with habitat protection and restoration associated 26 
with the conservation components, guided by landscape-scale goals and objectives and by AMM1–27 
AMM6, AMM10, AMM13, and AMM37, the effects of Alternative 4 as a whole on California tiger 28 
salamander would not be adverse. 29 

CEQA Conclusion: 30 

Near-Term Timeframe 31 

Because the water conveyance facilities construction is being evaluated at the project level, the near-32 
term BDCP conservation strategy has been evaluated to determine whether it would provide 33 
sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 34 
construction impacts would be less than significant under CEQA.  35 

Alternative 4 would permanently and temporarily combined remove approximately 353 acres of 36 
upland terrestrial cover habitat for California tiger salamander. There would be no effects on aquatic 37 
habitat. The effects would result from construction of the water conveyance facilities (CM1, 61 38 
acres), Yolo Bypass improvements (CM2, 42 acres), tidal habitat restoration (CM4, 203 acres) 39 
construction of conservation hatcheries (CM18, 35 acres), and construction of recreational facilities 40 
(CM11, 12 acres). 41 



 

Alternative 4 

Terrestrial Biological Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12-197 
2015 

ICF 00139.14 

 

Typical CEQA project-level mitigation ratios of 2:1 for protected grassland habitats would indicate 1 
that 706 acres of grassland should be protected in the near-term for California tiger salamander to 2 
mitigate the near-term losses. 3 

The BDCP has committed to near-term restoration of 1,140 acres of upland habitat (Objective 4 
GNC1.2) and 40 acres of aquatic habitat and to protection of 520 acres of aquatic habitat (Objective 5 
ASWNC1.1 and Objective VPNC1.1) and 2,000 acres of upland habitat (Objective GNC1.1). The 6 
landscape-scale goals and objectives would inform the near-term protection and restoration efforts. 7 
The natural community restoration and protection activities are expected to be concluded during 8 
the first 10 years of plan implementation, which is close enough in time to the occurrence of impacts 9 
to constitute adequate mitigation for CEQA purposes. 10 

In addition, the plan contains commitments to implement AMM1–6, AMM10, AMM13, and AMM37, 11 
which include elements that avoid or minimize the risk of affecting habitats and species adjacent to 12 
work areas and storage sites. The AMMs are described in detail in Appendix 3.C, Avoidance and 13 
Minimization Measures, of the Draft BDCP, and an updated version of AMM6 is provided in Appendix 14 
D, Substantive BDCP Revisions, of this RDEIR/SDEIS. These commitments are more than sufficient to 15 
support the conclusion that the near-term impacts of Alternative 4 on California tiger salamander 16 
would be less than significant, because the number of acres required to meet the typical ratios 17 
described above would be only 636 acres of upland communities protected. 18 

Late Long-Term Timeframe 19 

Based on the habitat model, the study area supports approximately 8,273 acres of aquatic and 20 
29,459 acres of upland habitat for California tiger salamander. Alternative 4 as a whole would result 21 
in the permanent loss of, and temporary effects on, 695 acres of upland habitat for California tiger 22 
salamander for the term of the plan (approximately 2% of the total upland habitat in the study area). 23 
The location of these losses is described above in the discussions of CM1, CM2, CM4, and CM18. 24 

Implementation of BDCP conservation components would result in protection of at least 8,000 acres 25 
of grasslands, 600 acres of vernal pool complex and 150 acres of alkali seasonal wetland complex in 26 
CZ 1, CZ 8, and CZ 11, and restoration of 2,000 acres of grasslands and 67 acres of vernal pool 27 
complex, all of which would benefit California tiger salamander. The protection and restoration 28 
would provide habitat in the portions of the study area with the highest long-term conservation 29 
value for the species based on known species occurrences and large, contiguous habitat areas. Ponds 30 
and other aquatic features in the grasslands would be protected to provide aquatic habitat for this 31 
species, and surrounding grassland would provide dispersal and aestivation habitat. Protected 32 
grassland and vernal pool complex in CZ 8 would connect with the East Contra Costa County 33 
HCP/NCCP reserve system, including grassland areas supporting this species. Protected lands in CZ 34 
11 would connect with the future Solano County reserve system, including grassland and vernal 35 
pool complex areas supporting this species. The larger habitat area and improved connectivity 36 
would increase opportunities for genetic exchange and allow for colonization of restored habitats in 37 
areas where the species has been extirpated. Protecting seasonal ponds associated with grasslands 38 
would ensure that California tiger salamander aquatic habitat and associated uplands would be 39 
preserved and enhanced in the largest possible patch sizes adjacent to occupied habitat within and 40 
adjacent to the study area. Grassland restoration would focus specifically on connecting fragmented 41 
patches of protected grasslands, thereby increasing dispersal opportunities for the California tiger 42 
salamander. Grasslands would be enhanced to increase burrow availability to provide refugia and 43 
cover for aestivating and dispersing California tiger salamanders. 44 
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The BDCP’s beneficial effects analysis (see Chapter 5, Section 5.6, Effects on Covered Wildlife and 1 
Plant Species, of the Draft BDCP) estimates that the restoration and protection actions discussed 2 
above, as well as the restoration of alkali seasonal wetland complex, vernal pool complex, and 3 
grassland that could overlap with the species model, would result in the restoration of 88 acres of 4 
aquatic and 598 acres of upland modeled habitat for California tiger salamander. In addition, 5 
protection of alkali seasonal wetland complex, vernal pool complex, and grassland that could 6 
overlap with the species model, would result in the protection of 750 acres of aquatic and 5,000 7 
acres of upland California tiger salamander modeled habitat. In the absence of other conservation 8 
actions, the losses of California tiger salamander upland habitat associated with Alternative 4 would 9 
represent a significant impact as a result of habitat modification and potential direct mortality of a 10 
special-status species. However, with habitat protection and restoration associated with the 11 
conservation components, guided by landscape-scale goals and objectives and by AMM1–AMM6, 12 
AMM10, AMM13, and AMM37, which would be in place throughout the construction phase, the 13 
impacts of Alternative 4 as a whole on California tiger salamander would not be significant. 14 

Impact BIO-47: Indirect Effects of Plan Implementation on California Tiger Salamander 15 

Indirect effects could occur outside of the construction footprint but within 500 feet of California 16 
tiger salamander habitat. Activities associated with conservation component construction and 17 
ongoing habitat enhancement, as well as operation and maintenance of above-ground water 18 
conveyance facilities, including the transmission facilities, could result in ongoing but periodic 19 
postconstruction disturbances with localized effects on California tiger salamander and its habitat, 20 
and temporary noise and visual disturbances over the term of the BDCP. Most of the areas indirectly 21 
affected are associated with the construction of Byron Forebay and its borrow and spoil areas in CZ 22 
8. 23 

Maintenance and refueling of heavy equipment could result in the inadvertent release of sediment 24 
and hazardous substances into species habitat. Increased sedimentation could reduce the suitability 25 
of California tiger salamander habitat downstream of the construction area by filling in pools and 26 
smothering eggs. Accidental spills of toxic fluids into the aquatic system could result in the 27 
subsequent loss of California tiger salamander habitat. Hydrocarbon and heavy metal pollutants 28 
associated with roadside runoff also have the potential to enter the aquatic system, affecting water 29 
quality and California tiger salamander. 30 

NEPA Effects: Implementation of AMM1–AMM6, AMM10, AMM13, and AMM37 under Alternative 4 31 
would avoid or minimize the potential for adverse effects on California tiger salamanders, either 32 
indirectly or through habitat modifications. These AMMs would also avoid and minimize effects that 33 
could substantially reduce the number of California tiger salamanders or restrict the species’ range. 34 
Therefore, the indirect effects of Alternative 4 would not have an adverse effect on California tiger 35 
salamander. 36 

CEQA Conclusion: Indirect effects resulting from conservation measure operations and maintenance 37 
as well as construction-related noise and visual disturbances could impact California tiger 38 
salamander in aquatic and upland habitats. The use of mechanical equipment during construction 39 
could cause the accidental release of petroleum or other contaminants that could impact California 40 
tiger salamander or its prey. The inadvertent discharge of sediment or excessive dust adjacent to 41 
California tiger salamander habitat could also have a negative impact on the species or its prey. With 42 
implementation of AMM1–AMM6, AMM10, AMM13, and AMM37 as part of Alternative 4, the BDCP 43 
would avoid the potential for significant impacts on California tiger salamander, either indirectly or 44 
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through habitat modifications, and would not result in a substantial reduction in numbers or a 1 
restriction in the range of California tiger salamanders. The indirect effects of Alternative 4 would 2 
have a less-than-significant impact on California tiger salamander. 3 

Impact BIO-48: Periodic Effects of Inundation of California Tiger Salamander Habitat as a 4 
Result of Implementation of Conservation Components  5 

CM2 Yolo Bypass Fisheries Enhancement is the only conservation measure expected to result in 6 
periodic inundation of California tiger salamander habitat. Periodic inundation of Yolo Bypass could 7 
affect from an estimated 191 acres of terrestrial habitat during a notch flow of 1,000 cfs, to an 8 
estimated 639 acres of terrestrial habitat during a notch flow of 4,000 cfs in CZ 1 (Table 12-4-21). 9 
This effect would only occur during an estimated maximum of 30% of years and in areas that are 10 
already inundated in more than half of all years; therefore, these areas are expected to provide only 11 
marginal terrestrial habitat for the California tiger salamander under Existing Conditions. No aquatic 12 
breeding habitat would be affected (Table 12-4-21): the modeled habitat in the Yolo Bypass, in the 13 
vicinity of terrestrial habitat is of low value in that there are no California tiger salamander records 14 
in this area and the bypass lacks vernal pool complexes with large, deep pools, or large grassland 15 
areas with stock ponds and similar aquatic features that provide the habitat of highest value for this 16 
species. Therefore, the terrestrial habitat that would be affected has a small likelihood of supporting 17 
California tiger salamanders, and Yolo Bypass operations are expected to have a minimal effect on 18 
the species, if any. 19 

NEPA Effects: The effects of periodic inundation from Alternative 4 would not have an adverse effect 20 
on California tiger salamander. 21 

CEQA Conclusion: Flooding of the Yolo Bypass from Fremont Weir operations would periodically 22 
increase the frequency and duration of inundation of 191–639 acres of terrestrial habitat for 23 
California tiger salamander. Because this area is considered low-value habitat and there are no 24 
California tiger salamander records in the area, and because of the lack of suitable breeding habitat 25 
in this area, the effects of periodic inundation of California tiger salamander habitat from Alternative 26 
4 would have a less-than-significant impact. 27 

Giant Garter Snake 28 

The habitat model used to assess effects for the giant garter snake is based on aquatic habitat and 29 
upland habitat. Modeled aquatic habitat is composed of tidal perennial aquatic (except in Suisun 30 
Marsh), tidal freshwater perennial emergent wetland, nontidal freshwater emergent wetland, and 31 
nontidal perennial aquatic natural communities; rice fields; and artificial canals and ditches. 32 
Modeled upland habitat is composed of all nonwetland and nonaquatic natural communities 33 
(primarily grassland and cropland) within 200 feet of modeled aquatic habitat features. The 34 
modeled upland habitat is ranked as high-, moderate-, or low-value based on giant garter snake 35 
associations between vegetation and cover types (U.S. Fish and Wildlife Service 2012) and historical 36 
and recent occurrence records (see Appendix 12C, 2009 to 2011 Bay Delta Conservation Plan EIR/EIS 37 
Environmental Data Report, of the Draft EIR/EIS), and presence of features necessary to fulfill the 38 
species’ life cycle requirements. Modeled habitat is expressed in acres for aquatic and upland 39 
habitats, and in miles for linear movement corridors in aquatic habitat. Other factors considered in 40 
assessing the value of affected habitat for the giant garter snake, to the extent that information is 41 

available, are proximity to conserved lands and recorded occurrences of the species, proximity to 42 
giant garter snake subpopulations (Yolo Basin/Willow Slough and Coldani Marsh/White Slough) in 43 
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the study area that are identified in the draft recovery plan for this species (U.S. Fish and Wildlife 1 
Service 1999b), and contribution to connectivity between giant garter snake subpopulations.  2 

Construction and restoration associated with Alternative 4 conservation measures would result in 3 
both temporary and permanent losses of giant garter snake modeled habitat as indicated in Table 4 
12-4-22. The majority of the losses would take place over an extended period of time as tidal marsh 5 
is restored in the study area. Full implementation of Alternative 4 would also include the following 6 
biological objectives over the term of the BDCP to benefit the giant garter snake (see Chapter 3, 7 
Conservation Strategy, of the Draft BDCP). 8 

 Increase native species diversity and relative cover of native plant species, and reduce the 9 
introduction and proliferation of nonnative species (Objective L2.6, associated with CM11). 10 

 Within the 65,000 acres of tidal natural communities (L1.3), restore or create 24,000 acres of 11 
tidal freshwater emergent wetland in CZ 1, CZ 2, CZ 4, CZ 5, CZ 6, and/or CZ 7 (Objective 12 
TFEWNC1.1, associated with CM3 and CM4). 13 

 Create at least 1,200 acres of nontidal marsh consisting of a mosaic of nontidal perennial aquatic 14 
and nontidal freshwater emergent wetland natural communities, with suitable habitat 15 
characteristics for giant garter snake and western pond turtle (Objective NFEW/NPANC1.1, 16 
associated with CM3 and CM10). 17 

 Protect 48,625 acres of cultivated lands that provide suitable habitat for covered and other 18 
native wildlife species (Objective CLNC1.1, associated with CM3 and CM11). 19 

 Target cultivated land conservation to provide connectivity between other conservation lands 20 
(Objective CLNC1.2, associated with CM3). 21 

 Maintain and protect the small patches of important wildlife habitats associated with cultivated 22 
lands that occur in cultivated lands within the reserve system, including isolated valley oak 23 
trees, trees and shrubs along field borders and roadsides, remnant groves, riparian corridors, 24 
water conveyance channels, grasslands, ponds, and wetlands (Objective CLNC1.3, associated 25 
with CM3 and CM11). 26 

 Of the at least 1,200 acres of nontidal marsh created under (Objective NFEW/NPANC1.1), create 27 
600 acres of aquatic habitat giant garter snake aquatic habitat that is connected to the 1,500 28 
acres of rice land or equivalent-value habitat described below in Objective GGS1.4 (Objective 29 
GGS1.1, associated with CM3, CM4, and CM10). 30 

 Of the 8,000 acres of grassland protected under Objective GNC1.1 and 2,000 acres restored 31 
under Objective GNC1.2, create or protect 200 acres of high-value upland giant garter snake 32 
habitat adjacent to the at least 600 acres of nontidal perennial habitat being restored and/or 33 
created in CZ 4 and/or CZ 5 (Objective GGS1.2, associated with CM3 and CM8).  34 

 Protect giant garter snakes on restored and protected nontidal marsh and adjacent uplands 35 
(Objectives GGS1.1 and GGS1.2) from incidental injury or mortality by establishing 200-foot 36 
buffers between protected giant garter snake habitat and roads (other than those roads 37 
primarily used to support adjacent cultivated lands and levees). Establish giant garter snake 38 
reserves at least 2,500 feet from urban areas or areas zoned for urban development (Objective 39 
GGS1.3, associated with CM3). 40 

 Create connections from the White Slough population to other areas in the giant garter snake’s 41 
historical range in the Stone Lakes vicinity by protecting, restoring, and/or creating at least 42 



 

Alternative 4 

Terrestrial Biological Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12-201 
2015 

ICF 00139.14 

 

1,500 acres of rice land or equivalent-value habitat (e.g., perennial wetland) for the giant garter 1 
snake in CZ 4 and/or CZ 5. Any portion of the 1,500 acres may consist of tidal freshwater 2 
emergent wetland and may overlap with the 24,000 acres of tidally restored freshwater 3 
emergent wetland if it meets specific giant garter snake habitat criteria described in CM4. Up to 4 
500 (33%) of the 1,500 acres may consist of suitable uplands adjacent to protected or restored 5 
aquatic habitat (Objective GGS1.4, associated with CM3 and CM4). 6 

 Of the at least 1,200 acres of nontidal marsh created under Objective NFEW/NPANC1.1, create 7 
600 acres of connected aquatic giant garter snake habitat outside the Yolo Bypass in CZ 2 8 
(Objective GGS2.1, associated with CM3 and CM10).  9 

 Of the 8,000 acres of grasslands protected under Objective GNC1.1 and the 2,000 acres restored 10 
under Objective GNC1.2, create or protect 200 acres of high-value upland habitat adjacent to the 11 
600 acres of nontidal marsh created in CZ 2 outside of Yolo Bypass (GGS2.1) (Objective GGS2.2, 12 
associated with CM3 and CM8). 13 

 To expand upon and buffer the newly restored/created nontidal perennial habitat in CZ 2, 14 
protect 700 acres of cultivated lands, with 500 acres consisting of rice land and the remainder 15 
consisting of compatible cultivated land that can support giant garter snakes. The cultivated 16 
lands may be a subset of lands protected for the cultivated lands natural community and other 17 
covered species (Objective GGS2.3, associated with CM3). 18 

 Protect giant garter snakes on created nontidal marsh (Objective GGS2.1) and created or 19 
protected adjacent uplands (Objective GGS2.2) from incidental injury or mortality by 20 
establishing 200-foot buffers between protected giant garter snake habitat and roads, and 21 
establishing giant garter snake reserves at least 2,500 feet from urban areas or areas zoned for 22 
urban development (Objective GGS2.4, associated with CM3). 23 

 Protect, restore, and/or create 2,740 acres of rice land or equivalent-value habitat (e.g., 24 
perennial wetland) for the giant garter snake in CZ 1, CZ 2, CZ 4, or CZ 5. Up to 500 acres may 25 
consist of tidal freshwater emergent wetland and may overlap with the at least 5,000 acres of 26 
tidally restored freshwater emergent wetland in the Cache Slough ROA if this portion meets 27 
giant garter snake habitat criteria specified in CM4. Up to 1,700 acres may consist of rice fields 28 
in the Yolo Bypass if this portion meets the criteria specified in CM3, Reserve Design 29 
Requirements by Species. Any remaining acreage will consist of rice land or equivalent-value 30 
habitat outside the Yolo Bypass. Up to 915 (33%) of the 2,740 acres may consist of suitable 31 
uplands adjacent to protected or restored aquatic habitat (Objective GGS3.1, associated with 32 
CM3, CM4, and CM10). 33 

As explained below, with the restoration or protection of these amounts of habitat, in addition to the 34 
implementation of AMMs, impacts on giant garter snake would not be adverse for NEPA purposes 35 
and would be less than significant for CEQA purposes.  36 
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Table 12-4-22. Changes in Giant Garter Snake Modeled Habitat Associated with Alternative 4a 1 

Conservation 
Measureb Habitat Type c 

Permanent  Temporary  Periodice 

NT LLTd  NT LLT d  CM2 CM5 

CM1 

Aquatic (acres) 217 217  120 120  NA NA 

Upland (acres) 455 455  193 193  NA NA 

Aquatic (miles) 13 13  7 7  NA NA 

Total Impacts CM1 (acres) 672 672  313 313  NA NA 

CM2–CM18 

Aquatic (acres) 179 498  15 38  NA NA 

Upland (acres) 1,467 2,443  219 261  582–1,402 606 

Aquatic (miles) 49 189  9 10  NA NA 

Total Impacts CM2–CM18 (acres) 1,646 2,941  234 299  582–1,402 606 

TOTAL IMPACTS CM1–CM18 (acres) 2,318 3,613  547 612  582–1,402 606 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c Aquatic acres represent tidal and nontidal habitat combined, and upland acres represent low-, 

moderate-, and high-value acreages combined. 
d LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

e Periodic effects were estimated for the late long-term only. CM2 periodic impacts on upland habitats 
only are presented as a range based on different flow regimes at the proposed notch in Fremont Weir. 

NT = near-term 

LLT = late long-term 

NA = not applicable 

 2 

Impact BIO-49: Loss or Conversion of Habitat for and Direct Mortality of Giant Garter Snake 3 

Alternative 4 conservation measures would result in the permanent and temporary loss combined 4 
of up to 873 acres of modeled aquatic habitat (tidal and nontidal combined), up to 3,352 acres of 5 
modeled upland habitat, and up to 219 miles of channels providing aquatic movement habitat for 6 
the giant garter snake (Table 12-4-22). Conservation measures that would result in these losses are 7 
conveyance facilities and transmission line construction, geotechnical investigation, and 8 
establishment and use of RTM, borrow, and spoils areas (CM1), Fremont Weir/Yolo Bypass 9 
improvements (CM2), tidal habitat restoration (CM4), floodplain restoration (CM5), and 10 
construction of a conservation fish hatchery (CM18). Habitat enhancement and management 11 
activities (CM11), which include ground disturbance or removal of nonnative vegetation, could 12 
result in local adverse habitat effects. Ground-disturbing activities, such as removal of nonnative 13 
vegetation and road and other infrastructure maintenance, are expected to have minor effects on 14 
available giant garter snake habitat and are expected to result in overall improvements to and 15 
maintenance of giant garter snake habitat values. In addition, maintenance activities associated with 16 
the long-term operation of the water conveyance facilities and other BDCP physical facilities could 17 
degrade or eliminate giant garter snake habitat. Each of these individual activities is described 18 
below. Each of these individual activities is described below. A summary statement of the combined 19 
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impacts and NEPA effects and a CEQA conclusion follow the individual conservation measure 1 
discussions. 2 

 CM1 Water Facilities and Operation: Construction of Alternative 4 conveyance facilities would 3 
result in the permanent loss of approximately 672 acres of modeled giant garter snake habitat, 4 
composed of 217 acres of aquatic habitat and 455 acres of upland habitat (Table 12-4-22). The 5 
455 acres of upland habitat that would be removed for the construction of the conveyance 6 
facilities consists of 130 acres of high-, 292 acres of moderate-, and 33 acres of low-value 7 
habitat. In addition, approximately 13 miles of channels providing giant garter snake movement 8 
habitat would be removed as a result of conveyance facilities construction. Development of the 9 
water conveyance facilities would also result in the temporary removal of up to 120 acres of 10 
giant garter snake aquatic habitat and up to 193 acres of adjacent upland habitat in areas near 11 
construction and geotechnical investigation in CZ 5 and CZ 6 (see Table 12-4-22 and the 12 
Terrestrial Biology Mapbook in Appendix A of this RDEIR/SDEIS). In addition, approximately 7 13 
miles of channels providing giant garter snake movement habitat would be temporarily 14 
removed as a result of conveyance facilities construction. There are three giant garter snake 15 
occurrences in the vicinity of the CM1 construction footprint in Snodgrass Slough and Middle 16 
River. 17 

Most of the habitat to be lost is in CZ 6 on Mandeville Island. Refer to the Terrestrial Biology 18 
Mapbook in Appendix A of this RDEIR/SDEIS for a detailed view of Alternative 4 construction 19 
locations. Water facilities construction and operation is expected to have low to moderate 20 
potential for adverse effects on giant garter snake aquatic habitat on Mandeville Island because 21 
it is not located near or between populations identified in the draft recovery plan. An estimated 22 
301 of the 672 acres would be lost as storage areas for reusable tunnel material, which would 23 
likely be moved to other sites for use in levee build-up and restoration, and the affected area 24 
would likely be restored: while this effect is categorized as permanent because there is no 25 
assurance that the material would eventually be moved, the effect would likely be temporary. 26 
Furthermore, the amount of storage area needed for reusable tunnel material is flexible and the 27 
footprint used in the effects analysis is based on a worst case scenario: the actual area to be 28 
affected by reusable tunnel material storage would likely be less than the estimated acreage. 29 

 CM2 Yolo Bypass Fisheries Enhancement: Construction activity associated with fisheries 30 
improvements in the Yolo Bypass would result in the permanent and temporary removal of 31 
approximately 83 acres of aquatic habitat and 458 acres of upland habitat for the giant garter 32 
snake in the late long-term. The upland habitat that would be removed is composed of 336 acres 33 
of high-value, 121 acres of moderate-value, and 1 acre of low-value habitat. Approximately 14 34 
miles (less than 1% of total miles in Plan Area) of channels providing giant garter snake habitat 35 
for movements would be removed as a result of Freemont Weir/Yolo Bypass Improvements. 36 
Most of this habitat removal would occur at the north end of the Yolo Bypass, near Fremont 37 
Weir. Construction is expected to have adverse effects on giant garter snake aquatic habitat in 38 
the Yolo Bypass area because it is near the Yolo Basin/Willow Slough subpopulation.  39 

In addition to habitat loss from construction related activities in Yolo Bypass, late season 40 
flooding in the bypass may result in loss of rice habitat (considered aquatic habitat for giant 41 
garter snake) by precluding the preparation and planting of rice fields. The methods for 42 
estimating loss of rice in the bypass and results are provided in Draft BDCP Appendix 5.J, 43 
Attachment 5J.E, Estimation of BDCP Impact on Giant Garter Snake Summer Foraging Habitat in 44 
the Yolo Bypass. This analysis concludes that the estimated loss of rice is 1,662 acres which was 45 
considered to occur late long-term. 46 
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 CM4 Tidal Natural Communities Restoration: Tidal natural communities restoration would result 1 
in the permanent loss of approximately 395 acres of aquatic habitat and 2,123 acres of upland 2 
habitat for the giant garter snake to tidal marsh in the late long-term. The upland habitat 3 
affected by tidal inundation includes 594 acres of high-value, 1,375 acres of moderate-value, and 4 
154 acres of low-value habitat. In addition, approximately 138 miles of channels providing giant 5 
garter snake movement habitat would be removed as a result of tidal natural communities 6 
restoration. 7 

Most of the effects of tidal natural communities restoration would occur in the Cache Slough and 8 
Yolo Bypass areas (CZ 1 and CZ 2). This aquatic habitat is of low to moderate value: it is in and 9 
near Category 1 open space but is not near any giant garter snake occurrences and is not near or 10 
between giant garter snake subpopulations identified in the draft recovery plan. Tidal natural 11 
communities restoration is expected to have little to no adverse effects on giant garter snake 12 
aquatic or upland habitat in the Cache Slough ROA. There are no giant garter snake occurrences 13 
in this area, which is already tidally influenced so it has limited value for the giant garter snake 14 
(giant garter snakes may occur in tidally muted areas but are not likely to use aquatic areas with 15 
a strong tidal influence).  16 

 CM5 Seasonally Inundated Floodplain Restoration: Levee construction associated with floodplain 17 
restoration in the south Delta (CZ 7) would result in the permanent and temporary removal of 18 
approximately 60 acres of aquatic habitat and 89 acres of upland habitat for giant garter snake. 19 
The upland habitat to be removed is composed of 51 acres of moderate-value and 38 acres of 20 
low-value upland habitat. Approximately 2 miles of channels providing giant garter snake 21 
movement habitat would be removed as a result of floodplain restoration. Seasonally inundated 22 
floodplain restoration is expected to have little to no adverse effects on giant garter snake 23 
aquatic habitat because the site is not located near or between giant garter snake populations 24 
identified in the draft recovery plan. As with CM4, the estimates of the effect of seasonal 25 
floodplain levee construction and inundation are based on projections of where restoration may 26 
occur. Actual effects are expected to be lower because sites would be selected to minimize 27 
effects on giant garter snake habitat. 28 

 CM11 Natural Communities Enhancement and Management: A variety of habitat management 29 
actions included in CM11 that are designed to enhance wildlife values in BDCP-protected 30 
habitats may result in localized ground disturbances that could temporarily remove small 31 
amounts of giant garter snake habitat. Ground-disturbing activities, such as removal of 32 
nonnative vegetation and road and other infrastructure maintenance, are expected to have 33 
minor effects on available giant garter snake habitat and are expected to result in overall 34 
improvements to and maintenance of giant garter snake habitat values over the term of the 35 
BDCP. These effects cannot be quantified, but are expected to be minimal because vegetation 36 
removal would occur around existing infrastructure and roads where giant garter snake are not 37 
as likely to be present. Any of these minor impacts would be avoided and minimized by the 38 
AMMs listed below. 39 

Passive recreation in the reserve system could result in human disturbance of giant garter 40 
snakes basking in upland areas and compaction of upland burrow sites used for brumation. 41 
However, AMM37, described in Appendix 3.C, Avoidance and Minimization Measures, of the Draft 42 
BDCP, requires setbacks for trails in giant garter snake habitat. With this measure in place, 43 
recreation related effects on giant garter snake are expected to be minimal. 44 
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 CM18 Conservation Hatcheries: Construction for conservation hatcheries could result in the 1 
permanent removal of 35 acres of moderate-value upland habitat for the giant garter snake in 2 
the Yolo Bypass area (CZ 2). 3 

 Operations and maintenance: Postconstruction operation and maintenance of the above-ground 4 
water conveyance facilities and restoration infrastructure could result in ongoing but periodic 5 
disturbances that could affect giant garter snake use of the surrounding habitat in the Yolo 6 
Bypass, the Cache Slough area, and the north and south Delta (CZ 1, CZ 2, CZ 4, CZ 5, CZ 6, CZ 7, 7 
and CZ 8). Maintenance activities would include vegetation management, levee and structure 8 
repair, and regrading of roads and permanent work areas. These effects, however, would be 9 
reduced by AMMs and conservation actions as described below. 10 

 Injury and direct mortality: Construction vehicle activity may cause injury or mortality of the 11 
giant garter snake. If snakes reside where activities take place (most likely in the vicinity of the 12 
two subpopulations: Yolo Basin/Willow Slough [CZ 2] and the Coldani Marsh/White Slough [CZ 13 
4]), the operation of equipment for land clearing, construction, conveyance facilities operation 14 
and maintenance, and habitat restoration, enhancement, and management could result in injury 15 
or mortality of giant garter snakes. This risk is highest from late fall through early spring, when 16 
the snakes are dormant. Increased vehicular traffic associated with BDCP actions could 17 
contribute to a higher incidence of road kill. However, preconstruction surveys would be 18 
implemented after the project planning phase and prior to any ground-disturbing activity. Any 19 
disturbance to suitable aquatic and upland sites in or near the project footprint would be 20 
avoided to the extent feasible, and the loss of aquatic habitat and grassland vegetation would be 21 
minimized through adjustments to project design, as practicable. Construction monitoring and 22 
other measures would be implemented to avoid and minimize injury or mortality of this species 23 
during construction as described in AMM16 Giant Garter Snake. 24 

The following paragraphs summarize the combined effects discussed above and describe other 25 
BDCP conservation actions that offset or avoid these effects. NEPA effects and a CEQA conclusion are 26 
also included. 27 

Near-Term Timeframe 28 

Because the water conveyance facilities construction is being evaluated at the project level, the near-29 
term BDCP conservation strategy has been evaluated to determine whether it would provide 30 
sufficient habitat protection or restoration in an appropriate timeframe to ensure that the effects of 31 
construction would not be adverse under NEPA. 32 

Alternative 4 would permanently and temporarily remove 531 acres of aquatic habitat and 2,334 33 
acres of upland habitat for giant garter snake in the study area during the near-term. These effects 34 
would result from the construction of the water conveyance facilities (CM1, 337 acres of aquatic and 35 
648 acres of upland habitat), Yolo Bypass fisheries improvements (CM2, 83 acres of aquatic and 458 36 
acres of upland habitat), from tidal restoration (CM4, 111 acres of aquatic and 1,193 acres of upland 37 
habitat), and conservation hatcheries (CM18, 35 acres of upland habitat). The aquatic habitat losses 38 
would occur in tidal and nontidal wetland natural communities and rice fields. The upland habitat 39 
losses would occur in cropland and grassland communities. In addition, approximately 78 miles of 40 
channels (irrigation and drainage canals) providing giant garter snake movement habitat would be 41 
removed. The habitat model likely overestimates the relative value of irrigation and drainage canals 42 
in the vicinity of White Slough and south due to its proximity to records that likely represent single 43 
displaced snakes, not viable populations. 44 
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Typical NEPA project-level mitigation ratios for those natural communities that would be affected 1 
and that are identified in the biological goals and objectives for giant garter snake in Chapter 3, 2 
Conservation Strategy, of the Draft BDCP would be 1:1 for restoration and 1:1 for protection of 3 
aquatic habitats and 2:1 for protection of upland habitats. Using these ratios would indicate that 531 4 
acres of aquatic habitat should be restored, 531 acres of aquatic habitat should be protected, and 5 
4,668 acres of upland habitat should be protected for giant garter snake to mitigate the near-term 6 
losses. 7 

The BDCP has committed to near‐term restoration of up to 8,100 acres of aquatic habitat and up to 8 
1,140 acres of upland habitat, and to protection of at least 16,900 acres of upland habitat. Lands to 9 
be protected and restored in the near-term specifically for the giant garter snake total 3,900 acres 10 
(400 acres nontidal marsh, 400 acres of grassland, 700 acres of cultivated lands including at least 11 
500 acres of rice in CZ 2, and acres of rice or habitat of equivalent value in CZ 2, CZ 4, and CZ 5. 12 
Additionally, 2,400 acres of rice or habitat equivalent (1,500 acres under Objective GGS1.4 and 900 13 
acres under Objective GGS3.1) would be restored or protected to create connections from the 14 
Coldani Marsh/White Slough population to other areas in the giant garter snake historical range. 15 
Additionally, 900 of the 2,400 acres of rice land or habitat of equivalent value would be protected 16 
and restored for the giant garter snake to achieve a 1:1 ratio of habitat conserved to habitat affected 17 
(habitat affected includes uplands periodically flooded and rice lost due to late season flooding in 18 
Yolo Bypass as a result of CM2) (Objective GGS3.1). An unknown number of irrigation and drainage 19 
ditches located in cultivated lands and suitable for giant garter snake movement would be 20 
maintained and protected within the reserve system, which would include isolated valley oak trees, 21 
trees and shrubs along field borders and roadsides, remnant groves, riparian corridors, water 22 
conveyance channels, grasslands, ponds, and wetlands (Objective CLNC1.3). 23 

These habitat protection and restoration measures would benefit the giant garter snake and the 24 
plan’s species‐specific biological goals and objectives would inform the near‐term protection and 25 
restoration efforts. Protecting and expanding existing giant garter snake subpopulations, and 26 
providing connectivity between protected areas, is considered the most effective approach to giant 27 
garter snake conservation in the Plan Area. The Coldani Marsh/White Slough and Yolo Basin/Willow 28 
Slough subpopulations are the only known populations of giant garter snakes in the Plan Area and 29 
are identified as important for the recovery of the species in the draft recovery plan for the species 30 
(U.S. Fish and Wildlife Service 1999b). Implementation actions that target giant garter snake habitat 31 
would focus on these two important subpopulations. 32 

The species-specific biological goals and objectives would inform the near-term protection and 33 
restoration efforts. The natural community restoration and protection activities are expected to be 34 
concluded during the first 10 years of plan implementation, which is close enough in time to the 35 
occurrence of impacts to constitute adequate mitigation for NEPA purposes. These commitments are 36 
more than sufficient to support the conclusion that the near-term effects of Alternative 4 would be 37 
not be adverse under NEPA, because the number of acres required to meet the typical ratios 38 
described above would be only 531 acres of aquatic communities restored, 531 acres of aquatic 39 
communities protected, and 4,668 acres of upland communities protected. 40 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 41 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 42 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 43 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 44 
Material, AMM7 Barge Operations Plan, AMM10 Restoration of Temporarily Affected Natural 45 
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Communities, AMM16 Giant Garter Snake, and AMM37 Recreation. All of these AMMs include 1 
elements that avoid or minimize the risk of BDCP activities affecting habitats and species adjacent to 2 
work areas and storage sites. The AMMs are described in detail in Appendix 3.C, Avoidance and 3 
Minimization Measures, of the Draft BDCP, and an updated version of AMM6 is provided in Appendix 4 
D, Substantive BDCP Revisions, of this RDEIR/SDEIS. 5 

Late Long-Term Timeframe 6 

Based on modeled habitat, the study area supports approximately 31,281 acres of aquatic and 7 
53,285 acres of upland habitat for giant garter snake. Alternative 4 as a whole would result in the 8 
permanent loss of and temporary effects on 873 acres of aquatic habitat and to 3,352 acres of 9 
upland habitat for giant garter snake during the term of the plan (3% of the total aquatic habitat and 10 
6% of the total upland habitat in the study area). The locations of these losses are described above in 11 
the analyses of individual conservation measures. 12 

The BDCP has committed to protecting 8,000 acres of grassland and 48,625 acres of cultivated lands 13 
in the study area, and restoring 25,100 acres tidal and nontidal wetlands and 2,000 acres of 14 
grasslands in the study area. Lands to be protected and restored specifically for the giant garter 15 
snake total 6,540 acres (1,200 acres nontidal marsh, 400 acres of grassland, 700 acres of cultivated 16 
lands including at least 500 acres of rice in CZ 2, and acres of rice or habitat of equivalent value in CZ 17 
2, CZ 4, and CZ 5. Additionally, 4,240 acres of rice or habitat equivalent (1,500 acres under Objective 18 
GGS1.4 and 2,740 acres under Objective GGS3.1) would be restored or protected to create 19 
connections from the Coldani Marsh/White Slough population to other areas in the giant garter 20 
snake historical range. Additionally, the 2,740 acres of rice land or habitat of equivalent value under 21 
Objective GGS3.1 would be protected and restored for the giant garter snake to achieve a 1:1 ratio of 22 
habitat conserved to habitat affected (habitat affected includes uplands periodically flooded and rice 23 
lost due to late season flooding in Yolo Bypass as a result of CM2) (Objective GGS3.1). In addition to 24 
the 6,540 acres of high value habitat targeted specifically for giant garter snake, the protection and 25 
restoration of other natural communities is expected to provide additional restoration of 4,430 26 
acres and protection of 3,733 acres of garter snake habitat. 27 

Protection and management of cultivated lands (CM3 and CM11) would also benefit the giant garter 28 
snake by providing connectivity and maintaining irrigation and drainage channels that provide 29 
aquatic habitat for the snake. Assuming the length of canals and ditches providing giant garter snake 30 
movement habitat on the protected cultivated lands is proportional to the modeled habitat on 31 
cultivated lands in the Plan Area, the 48,625 acres of protected cultivated lands would support 32 
approximately 281 miles of movement habitat for the giant garter snake (2,784 miles multiplied by 33 
0.101 [48,625 acres protected of 481,909 acres in Plan Area]). 34 

Giant garter snake habitat would be restored and protected specifically, to conserve and expand the 35 
Coldani Marsh/White Slough and Yolo Basin/Willow Slough subpopulations of the giant garter 36 
snake. Protecting and expanding existing giant garter snake subpopulations, and providing 37 
connectivity between protected areas, is considered the most effective approach to giant garter 38 
snake conservation in the Plan Area. The Coldani Marsh/White Slough and Yolo Basin/Willow 39 
Slough subpopulations are the only known subpopulations of giant garter snakes in the Plan Area 40 
and are identified as important for the recovery of the species in the draft recovery plan for the 41 
species (U.S. Fish and Wildlife Service 1999b). Implementation actions that target giant garter snake 42 
habitat would focus on these two important subpopulations. 43 
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The BDCP’s beneficial effects analysis (see Chapter 5, Section 5.6, Effects on Covered Wildlife and 1 
Plant Species, of the Draft BDCP) estimates that the restoration and protection actions discussed 2 
above, as well as the restoration of managed wetland, nontidal freshwater perennial emergent 3 
wetland, nontidal perennial aquatic, tidal freshwater emergent wetland, alkali seasonal wetland, 4 
grassland, and vernal pool complex that could overlap with the species model, would result in the 5 
restoration of 3,450 acres of aquatic and 980 acres of upland modeled habitat for giant garter snake. 6 
In addition, protection of cultivated land, grassland, alkali seasonal wetland, and vernal pool 7 
complex could overlap with the species model and would result in the protection of 1,547 acres of 8 
aquatic and 2,185 acres of upland giant garter snake modeled habitat. 9 

NEPA Effects: In the near-term, the loss of giant garter snake habitat under Alternative 4 would not 10 
be adverse because the BDCP has committed to protecting and restoring the acreage required to 11 
meet the typical mitigation ratios described above. In the late long-term, the losses of giant garter 12 
snake habitat associated with Alternative 4, in the absence of other conservation actions, would 13 
represent an adverse effect as a result of habitat modification and potential direct mortality of a 14 
special-status species. However, with habitat protection and restoration associated with the 15 
conservation components, guided by landscape-scale goals and objectives and by AMM1–AMM7, 16 
AMM10, AMM16, and AMM37, the effects of Alternative 4 as a whole on giant garter snake would 17 
not be adverse. 18 

CEQA Conclusion: 19 

Near-Term Timeframe 20 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 21 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 22 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 23 
effects of construction would be less than significant under CEQA. 24 

Alternative 4 would permanently and temporarily remove 531 acres of aquatic habitat and 2,334 25 
acres of upland habitat for giant garter snake in the study area during the near-term. These effects 26 
would result from the construction of the water conveyance facilities (CM1, 337 acres of aquatic and 27 
648 acres of upland habitat), Yolo Bypass fisheries improvements (CM2, 83 acres of aquatic and 458 28 
acres of upland habitat), from tidal restoration (CM4, 111 acres of aquatic and 1,193 acres of upland 29 
habitat), and conservation hatcheries (CM18, 35 acres of upland habitat). The aquatic habitat losses 30 
would occur in tidal and nontidal wetland natural communities and rice fields. The upland habitat 31 
losses would occur in cropland and grassland communities. In addition, approximately 77 miles of 32 
channels (irrigation and drainage canals) providing giant garter snake movement habitat would be 33 
removed. The habitat model likely overestimates the relative value of irrigation and drainage canals 34 
in the vicinity of White Slough and south due to its proximity to records that likely represent single 35 
displaced snakes, not viable populations. 36 

Typical CEQA project-level mitigation ratios for those natural communities that would be affected 37 
and that are identified in the biological goals and objectives for giant garter snake in Chapter 3, 38 
Conservation Strategy, of the Draft BDCP would be 1:1 for restoration and 1:1 for protection of 39 
aquatic habitats and 2:1 for protection of upland habitats. Using these ratios would indicate that 531 40 
acres of aquatic habitat should be restored, 531 acres of aquatic habitat should be protected, and 41 
4,668 acres of upland habitat should be protected for giant garter snake to mitigate the near-term 42 
losses.  43 
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The BDCP has committed to near‐term restoration of up to 8,100 acres of aquatic habitat and up to 1 
1,140 acres of upland habitat, and to protection of at least 16,900 acres of upland habitat. Lands to 2 
be protected and restored in the near term specifically for the giant garter snake total 3,900 acres 3 
(400 acres nontidal marsh, 400 acres of grassland, 700 acres of cultivated lands including at least 4 
500 acres of rice in CZ 2, and acres of rice or habitat of equivalent value in CZ 2 , CZ 4, and CZ 5. 5 
Additionally, 2,400 acres of rice or habitat equivalent (1,500 acres under Objective GGS1.4 and 900 6 
acres under Objective GGS3.1) would be restored or protected to create connections from the 7 
Coldani Marsh/White Slough population to other areas in the giant garter snake historical range. 8 
Additionally, 900 of the 2,400 acres of rice land or habitat of equivalent value would be protected 9 
and restored for the giant garter snake to achieve a 1:1 ratio of habitat conserved to habitat affected 10 
(habitat affected includes uplands periodically flooded and rice lost due to late season flooding in 11 
Yolo Bypass as a result of CM2) (Objective GGS3.1). An unknown number of irrigation and drainage 12 
ditches located in cultivated lands and suitable for giant garter snake movement would be 13 
maintained and protected within the reserve system, which would include isolated valley oak trees, 14 
trees and shrubs along field borders and roadsides, remnant groves, riparian corridors, water 15 
conveyance channels, grasslands, ponds, and wetlands (Objective CLNC1.3). 16 

These habitat protection and restoration measures would benefit the giant garter snake and the 17 
plan’s species‐specific biological goals and objectives would inform the near‐term protection and 18 
restoration efforts. Protecting and expanding existing giant garter snake subpopulations, and 19 
providing connectivity between protected areas, is considered the most effective approach to giant 20 
garter snake conservation in the Plan Area. The Coldani Marsh/White Slough and Yolo Basin/Willow 21 
Slough subpopulations are the only known subpopulations of giant garter snakes in the Plan Area 22 
and are identified as important for the recovery of the species in the draft recovery plan for the 23 
species (U.S. Fish and Wildlife Service 1999b). Implementation actions that target giant garter snake 24 
habitat would focus on these two important subpopulations. 25 

The natural community restoration and protection activities are expected to be concluded during 26 
the first 10 years of plan implementation, which is close enough in time to the occurrence of impacts 27 
to constitute adequate mitigation for CEQA purposes. These commitments are more than sufficient 28 
to support the conclusion that the near-term effects of Alternative 4 would be less than significant 29 
under CEQA, because the number of acres required to meet the typical ratios described above would 30 
be only 531 acres of aquatic communities restored, 531 acres of aquatic communities protected, and 31 
4,668 acres of upland communities protected. 32 

The Plan also includes commitments to implement AMM1–AMM7, AMM10, AMM16, and AMM37. All 33 
of these AMMs include elements that avoid or minimize the risk of BDCP activities affecting habitats 34 
and species adjacent to work areas and storage sites. The AMMs are described in detail in Appendix 35 
3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an updated version of AMM6 is 36 
provided in Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS. 37 

Late Long-Term Timeframe 38 

Based on modeled habitat, the study area supports approximately 31,281 acres of aquatic and 39 
53,285 acres of upland habitat for giant garter snake. Alternative 4 as a whole would result in the 40 
permanent loss of and temporary effects on 873 acres of aquatic habitat and to 3,352 acres of 41 
upland habitat for giant garter snake during the term of the plan (3% of the total aquatic habitat in 42 
the study area and 6% of the total upland habitat in the study area). The locations of these losses are 43 
described above in the analyses of individual conservation measures. 44 
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The BDCP has committed to protecting 8,000 acres of grassland and 48,625 acres of cultivated lands 1 
in the study area, and restoring 25,100 acres tidal and nontidal wetlands and 2,000 acres of 2 
grasslands in the study area. Lands to be protected and restored specifically for the giant garter 3 
snake total 6,540 acres (1,200 acres nontidal marsh, 400 acres of grassland, 700 acres of cultivated 4 
lands including at least 500 acres of rice in CZ 2, and acres of rice or habitat of equivalent value in CZ 5 
2, CZ 4, and CZ 5. Additionally, 4,240 acres of rice or habitat equivalent (1,500 acres under Objective 6 
GGS1.4 and 2,740 acres under Objective GGS3.1) would be restored or protected to create 7 
connections from the Coldani Marsh/White Slough population to other areas in the giant garter 8 
snake historical range. Additionally, the 2,740 acres of rice land or habitat of equivalent value under 9 
Objective GGS3.1 would be protected and restored for the giant garter snake to achieve a 1:1 ratio of 10 
habitat conserved to habitat affected (habitat affected includes uplands periodically flooded and rice 11 
lost due to late season flooding in Yolo Bypass as a result of CM2). In addition to the 6,540 acres of 12 
high-value habitat targeted specifically for giant garter snake, the protection and restoration of 13 
other natural communities is expected to provide additional restoration of 4,430 acres and 14 
protection of 3,733 acres of garter snake habitat. 15 

Protection and management of cultivated lands (CM3 and CM11) would also benefit the giant garter 16 
snake by providing connectivity and maintaining irrigation and drainage channels that provide 17 
aquatic habitat for the snake. Assuming the length of canals and ditches providing giant garter snake 18 
movement habitat on the protected cultivated lands is proportional to the modeled habitat on 19 
cultivated lands in the Plan Area, the 48,625 acres of protected cultivated lands would support 20 
approximately 281 miles of movement habitat for the giant garter snake (2,784 miles multiplied by 21 
0.101 [48,625 acres protected of 481,909 acres in Plan Area]). 22 

Giant garter snake habitat would be restored and protected specifically, to conserve and expand the 23 
Coldani Marsh/White Slough and Yolo Basin/Willow Slough subpopulations of the giant garter 24 
snake. Protecting and expanding existing giant garter snake subpopulations, and providing 25 
connectivity between protected areas, is considered the most effective approach to giant garter 26 
snake conservation in the Plan Area. The Coldani Marsh/White Slough and Yolo Basin/Willow 27 
Slough subpopulations are the only known populations of giant garter snakes in the Plan Area and 28 
are identified as important for the recovery of the species in the draft recovery plan for the species 29 
(U.S. Fish and Wildlife Service 1999b). Implementation actions that target giant garter snake habitat 30 
would focus on these two important subpopulations. 31 

The BDCP’s beneficial effects analysis (see Chapter 5, Section 5.6, Effects on Covered Wildlife and 32 
Plant Species, of the Draft BDCP) estimates that the restoration and protection actions discussed 33 
above, as well as the restoration of managed wetland, nontidal freshwater perennial emergent 34 
wetland, nontidal perennial aquatic, tidal freshwater emergent wetland, alkali seasonal wetland, 35 
grassland, and vernal pool complex that could overlap with the species model, would result in the 36 
restoration of 3,450 acres of aquatic and 980 acres of upland modeled habitat for giant garter snake. 37 
In addition, protection of cultivated land, grassland, alkali seasonal wetland, and vernal pool 38 
complex could overlap with the species model and would result in the protection of 1,547 acres of 39 
aquatic and 2,185 acres of upland giant garter snake modeled habitat. 40 

The BDCP also includes AMM1–AMM7, AMM10, AMM16, and AMM37, which are directed at 41 
minimizing or avoiding potential impacts on adjacent habitats during construction and operation of 42 
the conservation measures. Considering the protection and restoration provisions, which would 43 
provide acreages of new or enhanced habitat in amounts greater than necessary to compensate for 44 
habitats lost to construction and restoration activities, implementation of Alternative 4 as a whole 45 
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would not result in a significant impact through habitat modifications and would not substantially 1 
reduce the number or restrict the range of the species. Therefore, the loss of giant garter snake 2 
habitat and potential mortality of snakes would have a less-than-significant impact on giant garter 3 
snake under CEQA. 4 

Impact BIO-50: Indirect Effects of Plan Implementation on Giant Garter Snake 5 

Construction activities outside the project footprint but within 200 feet of construction associated 6 
with water conveyance facilities, conservation components and ongoing habitat enhancement, as 7 
well as operation and maintenance of above-ground water conveyance facilities, including the 8 
transmission facilities, could result in ongoing periodic postconstruction disturbances with localized 9 
effects on giant garter snake habitat, and temporary noise and visual disturbances over the term of 10 
the BDCP. These potential effects would be minimized or avoided through AMM1–AMM7, AMM10, 11 
AMM16, and AMM37, which would be in effect throughout the plan’s construction phase. 12 

The use of mechanical equipment during water conveyance facilities construction could cause the 13 
accidental release of petroleum or other contaminants that could affect giant garter snake or its 14 
aquatic prey. The inadvertent discharge of sediment or excessive dust adjacent to giant garter snake 15 
habitat could also have a negative effect on the species or its prey. AMM1–AMM6 would minimize 16 
the likelihood of such spills and would ensure measures are in place to prevent runoff from the 17 
construction area and potential effects of sediment or dust on giant garter snake or its prey. 18 

Covered activities have the potential to exacerbate bioaccumulation of mercury in covered species 19 
that feed on aquatic species, including giant garter snake. The operational impacts of new flows 20 
under CM1 were analyzed to assess potential effects on mercury concentration and bioavailability. 21 
Results indicated that changes in total mercury levels in water and fish tissues due to future 22 
operational conditions were insignificant (see Appendix D, Substantive BDCP Revisions, of this 23 
RDEIR/SDEIS). 24 

Marsh (tidal and nontidal) and floodplain restoration also have the potential to increase exposure to 25 
methylmercury. Mercury is transformed into the more bioavailable form of methylmercury in 26 
aquatic systems, especially areas subjected to regular wetting and drying such as tidal marshes and 27 
floodplains. Thus, BDCP restoration activities that create newly inundated areas could increase 28 
bioavailability of mercury. Increased methylmercury associated with natural community and 29 
floodplain restoration may indirectly affect giant garter snake, which feeds on small fishes, tadpoles, 30 
and small frogs, especially introduced species, such as small bullfrogs (Rana catesbeiana) and their 31 
larvae, carp (Cyprinus carpio), and mosquitofish (Gambusia affinis). In general, the highest 32 
methylation rates are associated with high tidal marshes that experience intermittent wetting and 33 
drying and associated anoxic conditions (Alpers et al. 2008). Along with minimization and 34 
mitigation measures and adaptive management and monitoring, CM12 Methylmercury Management 35 
(as revised in Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS) is expected to reduce 36 
the amount of methylmercury resulting from the restoration of natural communities and 37 
floodplains. 38 

Extant populations of giant garter snake within the study area are known only from the upper Yolo 39 
Basin and at the Coldani Marsh/White Slough area. Davis et al. (2007) found mercury 40 
concentrations in fish at White Slough (and the Central Delta in general) to be relatively low 41 
compared to other areas of the Delta. No restoration activities involving flooding (and subsequent 42 
methylation of mercury) are planned within the known range of the Coldani Marsh/White Slough 43 
giant garter snake population. Effects on giant garter snake from increased methylmercury 44 
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exposures is more likely in the Yolo Basin, where some of the highest concentrations of mercury and 1 
methylmercury have been documented (Foe et al. 2008). Effects from exposure to methylmercury 2 
may include decreased predator avoidance, reduced success in prey capture, difficulty in shedding, 3 
and reduced ability to move between shelter and foraging or thermoregulation areas (Wylie et al. 4 
2009). Planned floodplain restoration activities in the Yolo Basin are expected to seasonally increase 5 
methylmercury production, although production would be minimized by CM12 Methylmercury 6 
Mitigation. Further, the periods of production and increased exposure to methylmercury do not 7 
overlap with giant garter snake seasonal activity periods. This seasonal trend should help to 8 
decrease risk to the giant garter snake, although snakes could prey on individuals that have been 9 
exposed to methylmercury during the previous season. 10 

The potential mobilization or creation of methylmercury within the study area varies with site-11 
specific conditions and would need to be assessed at the project level. Measures described in CM12 12 
Methylmercury Management include provisions for project-specific Mercury Management Plans. 13 
Along with avoidance and minimization measures and adaptive management and monitoring, CM12 14 
is expected to reduce the effects of methylmercury resulting from BDCP natural communities and 15 
floodplain restoration on giant garter snake. 16 

NEPA Effects: Implementation of the AMMs and Environmental Commitment 12 Methylmercury 17 
Management listed above as part of implementing Alternative 4 would avoid the potential for 18 
substantial adverse effects on giant garter snakes, either indirectly or through habitat modifications. 19 
These AMMs would also avoid and minimize effects that could substantially reduce the number of 20 
giant garter snakes or restrict the species’ range. Therefore, the indirect effects of Alternative 4 21 
would not have an adverse effect on giant garter snake. 22 

CEQA Conclusion: Indirect effects from conservation measure operations and maintenance as well 23 
as construction-related noise and visual disturbances could impact giant garter snake in aquatic and 24 
upland habitats. The use of mechanical equipment during construction could cause the accidental 25 
release of petroleum or other contaminants that could impact giant garter snake or its prey. The 26 
inadvertent discharge of sediment or excessive dust adjacent to giant garter snake habitat could also 27 
have a negative impact on the species or its prey. With implementation of AMM1–AMM7, AMM10, 28 
AMM16, and AMM37as part of Alternative 4 construction, operation and maintenance, the BDCP 29 
would avoid and minimize the potential for significant impacts on giant garter snakes, either 30 
indirectly or through habitat modifications. Therefore, the indirect effects of BDCP Alternative 4 31 
would have a less-than-significant impact on giant garter snakes. 32 

Giant garter snake could experience indirect effects from increased exposure to methylmercury as a 33 
result of tidal habitat restoration (CM4). With implementation of CM12, the potential indirect effects 34 
of methlymercury would not result in a substantial reduction in numbers or a restriction in the 35 
range of giant garter snakes, and, therefore, would have a less-than-significant impact on giant 36 
garter snakes. 37 

Impact BIO-50a: Loss of Connectivity among Giant Garter Snakes in the Coldani Marsh/White 38 
Slough Subpopulation, Stone Lakes National Wildlife Refuge, and the Delta 39 

Implementation of Alternative 4 would not introduce a substantial barrier to the movement among 40 
giant garter snakes in the Coldani Marsh/White Slough subpopulation, Stone Lakes National Wildlife 41 
Refuge, and the Delta in the study area. 42 
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NEPA Effects: Alternative 4 would not adversely affect connectivity among giant garter snakes in the 1 
Coldani Marsh/White Slough subpopulation, Stone Lakes National Wildlife Refuge, and the Delta in 2 
the study area.  3 

CEQA Conclusion: Alternative 4 would have a less-than-significant impact on connectivity among 4 
giant garter snakes in the study area and therefore no mitigation is required.  5 

Impact BIO-51: Periodic Effects of Inundation of Giant Garter Snake Habitat as a Result of 6 
Implementation of Conservation Components 7 

CM2 Yolo Bypass Fisheries Enhancement: The proposed changes in Fremont Weir operations would 8 
occur intermittently from as early as mid-November through as late as mid-May. The core 9 
operations would occur during the winter/spring period, which corresponds mostly with the giant 10 
garter snake’s inactive season. During this time, snakes are overwintering underground. Giant garter 11 
snakes that occur in the bypass during the active season could overwinter in the bypass during the 12 
inactive season: these snakes may be vulnerable to inundation of the bypass and could be drowned 13 
or displaced from overwintering sites. However, most typically, Fremont Weir “notch” operations 14 
would occur on the shoulders of time periods in which the Sacramento River rises enough for 15 
Fremont Weir to overtop passively, without the proposed project. Project-associated inundation of 16 
areas that would not otherwise have been inundated is expected to occur in no more than 30% of all 17 
years, since Fremont Weir is expected to overtop the remaining estimated 70% of all years, and 18 
during those years notch operations would not typically affect the maximum extent of inundation. 19 
Currently, in more than half of all years, an area greater than the area that would be inundated as a 20 
result of covered activities is already inundated during the snake’s inactive season (Kirkland pers. 21 
comm.). Duration of inundation may also be an important factor determining effects on 22 
overwintering giant garter snakes. Radiotelemetry studies have revealed giant garter snakes 23 
surviving in burrows that had been inundated for 2 to 3 weeks, but it is unknown what duration of 24 
inundation the snakes can survive while overwintering in their burrows. 25 

Appendix 5.J, Effects on Natural Communities, Wildlife, and Plants, of the Draft BDCP provides the 26 
method used to estimate periodic inundation effects in the Yolo Bypass. Based on this method, 27 
periodic inundation could affect giant garter snakes overwintering in upland areas ranging from an 28 
estimated 582 acres of upland habitat during notch flow of 1,000 cfs to an estimated 1,402 acres 29 
during a 4,000-cfs notch flow. The 4,000-cfs notch flow would affect an estimated 888 acres of high 30 
value habitat and 514 acres of moderate value habitat. 31 

As noted above under the discussion of habitat loss from construction-related activities in Yolo 32 
Bypass, late season flooding in the bypass may result in loss of rice habitat (considered aquatic 33 
habitat for giant garter snake) by precluding the preparation and planting of a maximum of 1,662 34 
acres of rice fields (see Appendix 5.J, Attachment 5J.E, Estimation of BDCP Impact on Giant Garter 35 
Snake Summer Foraging Habitat in the Yolo Bypass, of the Draft BDCP). This analysis concludes that 36 
the estimated loss of rice is 1,662 acres which was considered to occur late long-term. Restoration 37 
and protection of 2,740 acres of rice land or habitat of equivalent value for the giant garter snake 38 
would achieve a 1:1 ratio of habitat conserved to habitat affected (habitat affected includes uplands 39 
periodically flooded and rice lost due to late season flooding in Yolo Bypass as a result of CM2). 40 

CM5 Seasonally Inundated Floodplain Restoration would periodically inundate 606 acres of upland 41 
habitat for the giant garter snake in the south Delta (CZ 7). The upland habitat to be inundated 42 
contains 432 acres of moderate-value and 174 acres of low-value habitat. The area between existing 43 
levees would be breached and the newly constructed setback levees would be inundated through 44 
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seasonal flooding. The restored floodplain will include a range of elevations from low-lying areas 1 
that flood frequently (e.g., every 1 to 2 years) to high-elevation areas that flood infrequently (e.g., 2 
every 10 years or more). There are no records of giant garter snakes in the vicinity of where 3 
floodplain restoration is expected to occur. 4 

Based on modeled habitat for the giant garter snake, the study area supports approximately 53,285 5 
acres of upland habitat for giant garter snake. Approximately 2.008 acres of giant garter snake 6 
upland habitat (4% of total upland habitat in the study area) may be adversely affected by periodic 7 
flooding as a consequence of floodplain restoration and the operation of the Fremont Weir. 8 

NEPA Effects: Periodic effects on upland habitat for giant garter snake associated with 9 
implementing Alternative 4 are not expected to result in substantial adverse effects on giant garter 10 
snakes, either directly or through habitat modifications, as it would not result in a substantial 11 
reduction in numbers or a restriction in the range of giant garter snakes. Therefore, Alternative 4 12 
would not adversely affect the species. 13 

CEQA Conclusion: Flooding of the Yolo Bypass and creation of seasonally inundated floodplain in 14 
various parts of the study area would periodically affect a total of approximately 2,008 acres of 15 
upland habitat for giant garter snake. The inundation could affect overwintering snakes. Project-16 
associated inundation of areas that would not otherwise have been inundated is expected to occur in 17 
no more than 30% of all years, since Fremont Weir is expected to overtop the remaining estimated 18 
70% of all years, and during those years notch operations would not typically affect the maximum 19 
extent of inundation. Currently, in more than half of all years, an area greater than the area that will 20 
be inundated as a result of covered activities is already inundated during the snake’s inactive season 21 
(Kirkland pers. comm.).  22 

Therefore, increased inundation in the Yolo Bypass as a result of BDCP is expected to have a minimal 23 
effect on the Yolo Basin/Willow Slough population Therefore, implementing Alternative 4, including 24 
AMM1–AMM7, AMM10, and AMM16, would not be expected to result in substantial adverse effects 25 
on giant garter snakes, either directly or through habitat modifications, because it would not result 26 
in a substantial reduction in numbers or a restriction in the range of giant garter snakes. Periodic 27 
effects of inundation under Alternative 4 would have a less-than-significant impact on the species. 28 

Western Pond Turtle 29 

The habitat model used to assess effects on the western pond turtle is based on aquatic and upland 30 
nesting and overwintering habitat. Further details regarding the habitat model, including 31 
assumptions on which the model is based, are provided in Appendix 2A, Section 2A.30, Western 32 
Pond Turtle, of the Draft BDCP. The model quantified two types of upland nesting and overwintering 33 
habitat, including upland habitat in natural communities as well as upland in agricultural areas 34 
adjacent to aquatic habitats. Both of these upland habitat types are combined for this analysis. 35 
Factors considered in assessing the value of affected aquatic habitat are natural community type and 36 
availability of adjacent nesting and overwintering habitat. The highest value aquatic habitat types in 37 
the study area consist of nontidal freshwater perennial emergent wetlands and ponds adjacent to 38 
suitable nesting and overwintering habitat (Patterson pers. comm.). Less detail is provided on 39 
effects on dispersal habitat because, although dispersal habitat is important for maintaining and 40 
increasing distribution and genetic diversity, turtles have been known to travel over many different 41 
land cover types; therefore, this habitat type is not considered limiting. The value of dispersal 42 
habitat depends less on the habitat type itself than on the proximity of that habitat type to high-43 
value aquatic and nesting and overwintering habitat. 44 
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Construction and restoration associated with Alternative 4 conservation measures would result in 1 
both temporary and permanent losses of western pond turtle modeled habitat, as indicated in Table 2 
12-4-23. The majority of these losses would take place over an extended period of time as tidal 3 
marsh is restored in the study area.  4 

Full implementation of Alternative 4 would also include the following biological objectives over the 5 
term of the BDCP to benefit the western pond turtle (see Chapter 3, Conservation Strategy, in the 6 
Draft BDCP). 7 

 Protect or restore 142,200 acres of high-value natural communities and covered species 8 
habitats (Objective L1.1, associated with CM3). 9 

 Restore and protect 65,000 acres of tidal natural communities and transitional uplands to 10 

accommodate sea level rise. Minimum restoration targets for tidal natural communities in 11 

each ROA are 7,000 acres in Suisun Marsh ROA, 5,000 acres in Cache Slough ROA, 1,500 acres in 12 
Cosumnes/Mokelumne ROA, 2,100 acres in West Delta ROA, and 5,000 acres in South Delta ROA 13 
(Objective L1.3, associated with CM2, CM3, and CM4). 14 

 Within the 65,000 acres of tidal natural communities and transitional uplands (Objective L1.3), 15 
include sufficient transitional uplands along the fringes of restored brackish and freshwater 16 
tidal emergent wetlands to accommodate up to 3 feet of sea level rise where possible and allow 17 
for the future upslope establishment of tidal emergent wetland communities (Objective L1.7, 18 
associated with CM3, CM4, and CM8). 19 

 Allow floods to promote fluvial processes, such that bare mineral soils are available for natural 20 
recolonization of vegetation, desirable natural community vegetation is regenerated, and 21 
structural diversity is promoted, or implement management actions that mimic those natural 22 
disturbances (Objective L2.1, associated with CM3, CM5, and CM11). 23 

 Allow lateral river channel migration (Objective L2.2, associated with CM3 and CM5). 24 

 Within the 65,000 acres of tidal natural communities (L1.3), restore or create 24,000 acres of 25 
tidal freshwater emergent wetland in CZ 1, CZ 2, CZ 4, CZ 5, CZ 6, and/or CZ 7 (Objective 26 
TFEWNC1.1, associated with CM3 and CM4). 27 

 Create at least 1,200 acres of nontidal marsh consisting of a mosaic of nontidal perennial aquatic 28 
and nontidal freshwater emergent wetland natural communities, with suitable habitat 29 
characteristics for giant garter snake and western pond turtle (Objective NFEW/NPANC1.1, 30 
associated with CM3 and CM10). 31 

 Protect and enhance 8,100 acres of managed wetland, 1,500 acres of which are in the Grizzly 32 
Island Marsh Complex (Objective MWNC1.1, associated with CM3 and CM11). 33 

 Protect 8,000 acres of grassland (Objective GNC1.1, associated with CM3).  34 

 Protect stock ponds and other aquatic features within protected grasslands to provide aquatic 35 
breeding habitat for native amphibians and aquatic reptiles (Objective GNC1.3, associated with 36 
CM3). 37 

 Maintain and protect the small patches of important wildlife habitats associated with cultivated 38 
lands that occur in cultivated lands within the reserve system, including isolated valley oak 39 
trees, trees and shrubs along field borders and roadsides, remnant groves, riparian corridors, 40 
water conveyance channels, grasslands, ponds, and wetlands (Objective CLNC1.3, associated 41 
with CM3 and CM11). 42 
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As explained below, with the restoration and protection of these amounts of habitat, in addition to 1 
implementation of AMMs, impacts on western pond turtle would not be adverse for NEPA purposes 2 
and would be less than significant for CEQA purposes.  3 

Table 12-4-23. Changes in Western Pond Turtle Modeled Habitat Associated with Alternative 4a 4 

Conservation 
Measureb Habitat Type 

Permanent  Temporary  Periodicd 

NT LLTc  NT LLTc  CM2 CM5 

CM1 

Aquatic (acres) 264 264  2,102 2,102  NA NA 

Upland (acres) e 286 286  77 77  NA NA 

Aquatic (miles) 7 7  5 5  NA NA 

Total Impacts CM1 (acres) 550 550  2,179 2,179  NA NA 

CM2–CM18 

Aquatic (acres) 82 114  23 44  NA NA 

Upland (acres) e 414 1,028  119 136  283–798 331 

Aquatic (miles) 25 109  3 4  0 0 

Total Impacts CM2–CM18 
(acres) 

496 1,142  142 180  283–798 331 

TOTAL IMPACTS CM1–CM18 
(acres) 

1,046 1,692  2,321 2,359  283–798 331 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

e Upland acres represent upland nesting and overwintering habitat acreages combined for both 
natural communities and agricultural lands adjacent to aquatic habitats.  

NT = near-term 

LLT = late long-term 

NA = not applicable 

 5 

Impact BIO-52: Loss or Conversion of Habitat for and Direct Mortality of Western Pond Turtle 6 

Alternative 4 conservation measures would result in the permanent and temporary loss of up to 7 
2,497 acres of aquatic habitat and 1,527acres of upland nesting and overwintering habitat (Table 8 
12-4-23). Activities that would result in the temporary and permanent loss of western pond turtle 9 
modeled habitat are conveyance facilities and transmission line construction, geotechnical 10 
investigations, and establishment and use of RTM, borrow, and spoils areas (CM1), Yolo Bypass 11 
improvements (CM2), tidal habitat restoration (CM4) floodplain restoration (CM5), and riparian 12 
habitat restoration (CM7). Habitat enhancement and management activities (CM11), such as ground 13 
disturbance or removal of nonnative vegetation, could result in local adverse habitat effects. In 14 
addition, maintenance activities associated with the long-term operation of the water conveyance 15 
facilities and other BDCP physical facilities could degrade or eliminate western pond turtle habitat. 16 
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The activity accounting for most (80%) of the habitat loss or conversion would be CM4 Tidal Natural 1 
Communities Restoration. Each of these individual activities is described below. A summary 2 
statement of the combined impacts and NEPA effects and a CEQA conclusion follow the individual 3 
conservation measure discussions. 4 

 CM1 Water Facilities and Operation: Construction of Alternative 4 conveyance facilities would 5 
result in the permanent loss of approximately 264 acres of aquatic habitat and 286 acres of 6 
upland nesting and overwintering habitat for the western pond turtle in the study area (Table 7 
12-4-23). Development of the water conveyance facilities would also result in the temporary 8 
removal of up to 2,102 acres of aquatic habitat and 77 acres of nesting and overwintering 9 
habitat for the western pond turtle in the study area (see Table 12-4-23). Approximately 7 miles 10 
of channels providing western pond turtle movement habitat would be removed and 5 miles 11 
would be temporarily disturbed. There are four western pond turtle occurrences that overlap 12 
with the CM1 footprint in CZ 2, one occurrence that overlaps with an RTM area on the southern 13 
tip of Bouldin Island in CZ 5, and one occurrence that overlaps with an RTM area along Twin 14 
Cities Road in CZ 4. The majority of the permanent loss of aquatic habitat and nesting and 15 
overwintering habitat would be near Clifton Court Forebay in CZ 8. Refer to the Terrestrial 16 
Biology Mapbook in Appendix A of this RDEIR/SDEIS for a detailed view of Alternative 4 17 
construction locations. The aquatic habitat in the Clifton Court Forebay area is considered to be 18 
of reasonably high-value because it consists of agricultural ditches in or near known species 19 
occurrences. The nesting and overwintering and dispersal habitat that would be lost consists 20 
primarily of cultivated lands with some small portion of ruderal grassland habitat. Except for 21 
remnant, uncultivated patches, the cultivated lands are not suitable for nesting and 22 
overwintering unless left fallow. Construction of the water conveyance facilities would also 23 
affect dispersal habitat, which is primarily cultivated lands. While there are western pond turtle 24 
occurrences scattered throughout CZ 3, CZ 4, CZ 5, and CZ 6, this effect is widely dispersed 25 
because of the long, linear nature of the pipeline footprint. 26 

An estimated 162 of the total 549 aquatic and upland acres combined and 4 of the 7miles would 27 
be lost as storage areas for reusable tunnel material, which would likely be moved to other sites 28 
for use in levee build-up and restoration, and the affected area would likely be restored: while 29 
this effect is categorized as permanent because there is no assurance that the material would 30 
eventually be moved, the effect would likely be temporary. Furthermore, the amount of storage 31 
area needed for reusable tunnel material is flexible and the footprint used in the effects analysis 32 
is based on a worst case scenario: the actual area to be affected by reusable tunnel material 33 
storage would likely be less than the estimated acreage. 34 

 CM2 Yolo Bypass Fisheries Enhancement: Improvements in the Yolo Bypass would result in the 35 
permanent and temporary removal of approximately 60 acres of aquatic habitat and 249 acres 36 
of upland nesting and overwintering habitat for the western pond turtle. Approximately 4 miles 37 
of channels providing western pond turtle movement habitat would be permanently or 38 
temporarily removed as a result of Yolo Bypass improvements. Although there are no CNDDB 39 
occurrences for western pond turtle in the Yolo Bypass, the species is known to be present in 40 
the Yolo Bypass Wildlife Area (California Department of Fish and Game 2012z). 41 

 CM4 Tidal Natural Communities Restoration: Tidal natural communities restoration would result 42 
in the conversion of approximately 45 acres of aquatic habitat and 872 acres of upland nesting 43 
and overwintering habitat for western pond turtle to tidal marsh. Approximately 106 miles of 44 
channels providing western pond turtle movement habitat would be removed as a result of 45 
restoration. Tidal habitat restoration is expected to change existing salinity and flow conditions 46 
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rather than lead to complete loss of aquatic habitat. Restoration of tidal flow where habitat 1 
consists of the calm waters of managed freshwater ponds and wetlands could have an adverse 2 
effect on the western pond turtle. Tidal restoration outside Suisun Marsh is likely to create 3 
suitable, slow-moving freshwater slough and marsh habitat. 4 

Although the aquatic habitat model includes all tidal perennial aquatic, tidal brackish emergent 5 
wetland, and managed wetland as habitat, almost of the Suisun Marsh pond turtle observations 6 
have been in the interior drainage ditches or near water control structures not hyrdrologically 7 
connected to Suisun Marsh (Patterson pers. comm.). While the model does not include an 8 
aquatic class type called drainage ditches and therefore an effect on this habitat type cannot be 9 
calculated, it is likely that this general type of habitat accounts for a very small portion of the 10 
total modeled aquatic effects; almost certainly less than 5%, or less than 287 acres of the 11 
modeled aquatic habitat affected by tidal restoration. The suitable nesting and overwintering 12 
habitat that would be affected in the interior of Suisun Marsh is limited, because the levees likely 13 
function as the primary nesting and overwintering habitat. The nesting and overwintering 14 
habitat of highest value to be affected is on the fringe of the marsh where the aquatic habitat is 15 
adjacent to undeveloped grassland habitat. 16 

The habitat affected in the interior Delta (West Delta and South Delta) is of low value, consisting 17 
of levees and intensively farmed cultivated lands, while the Cache Slough and Cosumnes-18 
Mokelumne ROAs are less intensively farmed and have higher-value habitat for the turtle. 19 
Because the estimates of the effect of tidal inundation are based on projections of where 20 
restoration may occur, actual effects are expected to be lower because sites would be selected to 21 
minimize effects on western pond turtle habitat (see AMM17 in Appendix 3.C, Avoidance and 22 
Minimization Measures, of the Draft BDCP). 23 

 CM5 Seasonally Inundated Floodplain Restoration: Levee construction associated with floodplain 24 
restoration in the south Delta (CZ 7) would result in the permanent and temporary removal of 25 
approximately 53 acres of aquatic habitat and 33 acres of upland habitat for western pond 26 
turtle. Approximately 3 miles of channels providing western pond turtle movement habitat 27 
would be removed as a result of floodplain restoration. Although there are no CNDDB 28 
occurrences of the western pond turtle in the areas where floodplain restoration is likely to 29 
occur, the species is known to occur along the San Joaquin River to the south in the San Joaquin 30 
River National Wildlife Refuge. As with CM4, the estimates of the effect of seasonal floodplain 31 
levee construction and inundation are based on projections of where restoration may occur. 32 
Actual effects are expected to be lower because sites would be selected to minimize effects on 33 
western pond turtle habitat. 34 

 CM7 Riparian Natural Community Restoration: Riparian restoration that is part of tidal natural 35 
communities restoration in CZ 1 and CZ 2, would result in the permanent removal of 10 acres of 36 
upland nesting and overwintering habitat for western pond turtle. 37 

 CM11 Natural Communities Enhancement and Management: A variety of habitat management 38 
actions included in CM11 that are designed to enhance wildlife values in BDCP protected 39 
habitats may result in localized ground disturbances that could temporarily remove small 40 
amounts of western pond turtle habitat. Ground-disturbing activities, such as removal of 41 
nonnative vegetation and road and other infrastructure maintenance, are expected to have 42 
minor adverse effects on available western pond turtle habitat and are expected to result in 43 
overall improvements to and maintenance of western pond turtle habitat values over the term 44 
of the BDCP. In addition, effects would be avoided and minimized by the AMMs listed below.  45 
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Management of the 6,600 acres of managed wetlands to be protected for waterfowl and 1 
shorebirds is not expected to result in overall adverse effects for the western pond turtle. 2 
Management actions that would improve wetland quality and diversity on managed wetlands 3 
include control and eradication of invasive plants; maintenance of a diversity of vegetation types 4 
and elevations, including upland areas to provide flood refugia; water management and leaching 5 
to reduce salinity; and enhancement of water management infrastructure (improvements to 6 
enhance drainage capacity, levee maintenance). These management actions could benefit the 7 
western pond turtle. The 6,600 acres of protected managed wetlands would be monitored and 8 
adaptively managed to ensure that management options are implemented to avoid adverse 9 
effects on the western pond turtle. 10 

 Operations and maintenance: Ongoing maintenance of BDCP facilities is expected to have little if 11 
any adverse effect on the western pond turtle. Postconstruction operation and maintenance of 12 
the above-ground water conveyance facilities and restoration infrastructure could result in 13 
ongoing but periodic disturbances that could affect western pond turtle use where there is 14 
suitable habitat in the study area. Maintenance activities would include vegetation management, 15 
levee and structure repair, and regrading of roads and permanent work areas. These effects, 16 
however, would be minimized by AMMs and conservation actions described below. 17 

 Injury and direct mortality: Construction vehicle activity may cause injury to or mortality of 18 
western pond turtles. If turtles reside where conservation measures are implemented (most 19 
likely in the vicinity of aquatic habitats in the study area), the operation of equipment for land 20 
clearing, construction, conveyance facilities operation and maintenance, and habitat restoration, 21 
enhancement, and management could result in injury or mortality of western pond turtles. 22 
However, to avoid injury or mortality, preconstruction surveys would be conducted in suitable 23 
aquatic or upland habitat for the western pond turtle, and turtles found would be relocated 24 
outside the construction areas, as required by the AMMs listed below. 25 

The following paragraphs summarize the combined effects discussed above and describe other 26 
BDCP conservation actions that offset or avoid these effects. NEPA effects and a CEQA conclusion are 27 
also included. 28 

Near-Term Timeframe 29 

Because the water conveyance facilities construction is being evaluated at the project level, the near-30 
term BDCP conservation strategy has been evaluated to determine whether it would provide 31 
sufficient habitat protection or restoration in an appropriate timeframe to ensure that the effects of 32 
construction would not be adverse under NEPA. 33 

Alternative 4 would temporarily and permanently remove 2,471 acres of aquatic habitat and 896 34 
acres of upland nesting and overwintering habitat for western pond turtle in the near-term. These 35 
effects would result from water conveyance facilities construction (CM1, 2,366 acres of aquatic and 36 
363 acres of upland habitats), Yolo Bypass improvements (CM2, 60 acres of aquatic and 249 acres of 37 
upland habitats), tidal habitat restoration (CM4, 45 acres of aquatic and 280 acres of upland 38 
habitats), and riparian restoration (CM7, 4 acres of upland habitat). 39 

Typical project-level mitigation ratios for those natural communities that would be affected and that 40 
are identified in the biological goals and objectives for western pond turtle in Chapter 3, 41 
Conservation Strategy, of the Draft BDCP would be 1:1 for restoration and 1:1 for protection of 42 
aquatic habitats and 2:1 for protection of upland habitats. Using these ratios would indicate that 43 
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2,471 acres of aquatic habitat should be restored, 2,471 acres of aquatic habitat should be protected, 1 
and 1,792 acres of upland habitat should be protected for western pond turtle to mitigate the near-2 
term losses. 3 

The conservation strategy for western pond turtle involves restoration and protection of aquatic 4 
and adjacent upland habitat, and establishment of an interconnected reserve system that provides 5 
for western pond turtle dispersal. The habitat protection and restoration needs for this species are 6 
addressed at the landscape and natural community levels. The BDCP has committed to near-term 7 
restoration and creation of up to 24,350 acres of aquatic habitat (Objective L1.1, Objective L1.3, 8 
Objective NFEW/NPANC1.1, MWNC1.1) and up to 2,000 acres of upland habitat (Objective GNC1.1). 9 
In addition, the protection and management of existing managed wetland habitat in Suisun Marsh 10 
may increase the value of aquatic habitat. The most beneficial restoration would occur in freshwater 11 
emergent wetland consisting of slow-moving slough and marsh adjacent to protected, undisturbed 12 
grassland. Additionally, basking platforms will be installed as needed in restored freshwater marsh 13 
to benefit the western pond turtle. 14 

The natural community restoration and protection activities would be concluded in the first 10 15 
years of plan implementation, which is close enough in time to the impacts of construction to 16 
constitute adequate mitigation. Because the number of acres required to meet the typical ratios 17 
described above would be only 2,471 acres of aquatic communities protected, 2,471 acres restored, 18 
and 1,792 acres of upland communities protected, the 24,350 acres of aquatic and 2,000 acres of 19 
upland habitats restored or created in the near-term Plan goals, and the additional detail in the 20 
biological goals for western pond turtle, are more than sufficient to support the conclusion that the 21 
near-term impacts of habitat loss and direct mortality under Alternative 4 on western pond turtles 22 
would not be adverse.  23 

The plan also contains commitments to implement AMM1 Worker Awareness Training, AMM2 24 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 25 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 26 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 27 
Material, AMM10 Restoration of Temporarily Affected Natural Communities, and AMM17 Western 28 
Pond Turtle. These AMMs include elements that would avoid or minimize the risk of affecting 29 
habitats and species adjacent to work areas and storage sites. The AMMs are described in detail in 30 
Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an updated version of 31 
AMM6 is provided in Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS. 32 

Late Long-Term Timeframe 33 

Based on the habitat model, the study area supports approximately 81,666 acres of aquatic and 34 
28,864 acres of upland habitat for western pond turtle. Alternative 4 would remove 2,524 acres of 35 
aquatic habitat and 1,527 acres of upland nesting and overwintering habitat for western pond turtle 36 
in the late long-term. 37 

Implementation of Alternative 4 as a whole would increase the extent and distribution of high-value 38 
aquatic and upland nesting and overwintering habitat for western pond turtle in the study area. 39 
While the extent of dispersal habitat is expected to be reduced by approximately 5%, this habitat is 40 
abundant in the study area (composed primarily of cultivated lands), is not believed to be a factor 41 
limiting the turtle, and would be replaced with higher-value habitats for western pond turtle. 42 
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The conservation strategy for western pond turtle involves restoration and protection of aquatic 1 
and adjacent upland habitat, and establishment of an interconnected reserve system that provides 2 
for western pond turtle dispersal. The habitat protection and restoration needs for this species are 3 
addressed at the landscape and natural community levels. The BDCP has committed to late long-4 
term restoration and creation of up to 74,300 acres of aquatic habitat (Objective L1.1, Objective 5 
L1.3, Objective NFEW/NPANC1.1, MWNC1.1) and up to 8,000 acres of upland habitat (Objective 6 
GNC1.1). In addition, the protection and management of existing managed wetland habitat in Suisun 7 
Marsh may increase the value of aquatic habitat. The most beneficial restoration would occur in 8 
freshwater emergent wetland consisting of slow-moving slough and marsh adjacent to protected, 9 
undisturbed grassland. Aquatic features (e.g., ditches and ponds) and adjacent uplands that are 10 
preserved and managed as part of the 48,625 acres of protected cultivated lands described above for 11 
giant garter snake are also expected to benefit the species. Additionally, basking platforms would be 12 
installed as needed in restored freshwater marsh to benefit the western pond turtle. 13 

Riparian and floodplain restoration would potentially increase the quantity and value of aquatic and 14 
nesting and overwintering habitat. Where the floodplain is widened and restored, this would allow 15 
oxbows and slow-moving side channels to form, providing suitable aquatic habitat for this species 16 
(Bury and Germano 2008; Ernst and Lovich 2009). Where riparian vegetation is restored adjacent to 17 
slower-moving channels, sloughs, and ponds, downed trees can provide important basking habitat 18 
and cover habitat for turtles. Riparian restoration in those more interior portions of Old and Middle 19 
Rivers that would be managed for riparian brush rabbit habitat have potential to benefit resident 20 
western pond turtles as riparian-adjacent grassland is an important habitat characteristic for the 21 
rabbit. 22 

The study area represents only a small portion of the range of the western pond turtle in California 23 
(which includes most all the Pacific drainages) and southern Oregon. Effects from permanent and 24 
temporary loss or conversion of habitat for the western pond turtle, and other effects described 25 
above, are not expected to result in an adverse effect on the long-term survival and recovery of 26 
western pond turtle because for the following reasons. 27 

 The study area represents a small portion of the species’ entire range. 28 

 Only 1% of the habitat in the study area would be removed or converted. 29 

The BDCP’s beneficial effects analysis (see Chapter 5, Section 5.6, Effects on Covered Wildlife and 30 
Plant Species, of the Draft BDCP) estimates that the restoration and protection actions discussed 31 
above, as well as the restoration of managed wetland, nontidal freshwater perennial emergent 32 
wetland, nontidal perennial aquatic, tidal brackish emergent wetland, tidal freshwater emergent 33 
wetland, grassland, valley foothill riparian, that could overlap with the species model, would result 34 
in the restoration of 29,738 acres of aquatic and 1,421 acres of upland modeled habitat for western 35 
pond turtle. In addition, protection of cultivated land, managed wetland, grassland, and 36 
valley/foothill riparian could overlap with the species model and would result in the protection of 37 
1,281 acres of aquatic and 4,993 acres of upland western pond turtle modeled habitat. 38 

NEPA Effects: In the near-term, the loss of western pond turtle habitat under Alternative 4 would 39 
not be adverse because the BDCP has committed to protecting and restoring the acreage required to 40 
meet the typical mitigation ratios described above. In the late long-term, the losses of western pond 41 
turtle habitat associated with Alternative 4, in the absence of other conservation actions, would 42 
represent an adverse effect as a result of habitat modification and potential direct mortality of a 43 
special-status species. However, with habitat protection and restoration associated with the 44 
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conservation components, guided by landscape-scale goals and objectives and by AMM1–AMM6, 1 
AMM10, and AMM17, the effects of Alternative 4 as a whole on western pond turtle would not be 2 
adverse. 3 

CEQA Conclusion: 4 

Near-Term Timeframe 5 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 6 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 7 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 8 
effects of construction would be less than significant under CEQA. 9 

Alternative 4 would temporarily and permanently remove 2,471 acres of aquatic habitat and 896 10 
acres of upland nesting and overwintering habitat for western pond turtle in the near-term. These 11 
effects would result from water conveyance facilities construction (CM1, 2,366 acres of aquatic and 12 
363 acres of upland habitats), Yolo Bypass improvements (CM2, 60 acres of aquatic and 249 acres of 13 
upland habitats), tidal habitat restoration (CM4, 45 acres of aquatic and 280 acres of upland 14 
habitats) and riparian restoration (CM7, 4 acres of upland habitat) (Table 12-4-23). 15 

Typical CEQA project-level mitigation ratios for those natural communities that would be affected 16 
and that are identified in the biological goals and objectives for western pond turtle in Chapter 3, 17 
Conservation Strategy, of the Draft BDCP would be 1:1 for restoration and 1:1 for protection of 18 
aquatic habitats and 2:1 for protection of upland habitats. Using these ratios would indicate that 19 
2,471 acres of aquatic habitat should be restored, 2,471 acres of aquatic habitat should be protected, 20 
and 1,792 acres of upland habitat should be protected for western pond turtle to mitigate the near-21 
term losses. 22 

The conservation strategy for western pond turtle involves restoration and protection of aquatic 23 
and adjacent upland habitat, and establishment of an interconnected reserve system that provides 24 
for western pond turtle dispersal. The habitat protection and restoration needs for this species are 25 
addressed at the landscape and natural community levels. The BDCP has committed to near-term 26 
restoration and creation of up to 24,350 acres of aquatic habitat (Objective L1.1, Objective L1.3, 27 
Objective NFEW/NPANC1.1, MWNC1.1) and up to 2,000 acres of upland habitat (Objective GNC1.1). 28 
In addition, the protection and management of existing managed wetland habitat in Suisun Marsh 29 
may increase the value of aquatic habitat. The most beneficial restoration would occur in freshwater 30 
emergent wetland consisting of slow-moving slough and marsh adjacent to protected, undisturbed 31 
grassland. Additionally, basking platforms will be installed as needed in restored freshwater marsh 32 
to benefit the western pond turtle. 33 

The natural community restoration and protection activities would be concluded in the first 10 34 
years of plan implementation, which is close enough in time to the impacts of construction to 35 
constitute adequate mitigation for CEQA purposes. Because the number of acres required to meet 36 
the typical ratios described above would be only 2,471 acres of aquatic communities protected, 37 
2,471 acres of aquatic communities, and 1,792 acres of upland communities protected, the 24,350 38 
acres of aquatic and 2,000 acres of upland habitats restored or created in the near-term Plan goals, 39 
and the additional detail in the biological goals for western pond turtle, are more than sufficient to 40 
support the conclusion that the near-term impacts of habitat loss and direct mortality under 41 
Alternative 4 on western pond turtles would be less than significant. 42 
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In addition, the plan also contains commitments to implement AMM1–AMM6, AMM10, and AMM17, 1 
which include elements that would avoid or minimize the risk of directly and indirectly affecting 2 
habitats and species habitats adjacent to work areas and storage sites. The AMMs are described in 3 
detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an updated 4 
version of AMM6 is provided in Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS. 5 

Late Long-Term Timeframe 6 

Based on the habitat model, the study area supports approximately 81,666 acres of aquatic and 7 
28,864 acres of upland habitat for western pond turtle. Alternative 4 would remove 2,524 acres of 8 
aquatic habitat and 1,527 acres of upland nesting and overwintering habitat for western pond turtle 9 
in the late long-term. 10 

Implementation of Alternative 4 as a whole would increase the extent and distribution of high-value 11 
aquatic and upland nesting and overwintering habitat for western pond turtle in the study area. 12 
While the extent of dispersal habitat is expected to be reduced by approximately 5%, this habitat is 13 
abundant in the study area (composed primarily of cultivated lands), is not believed to be a factor 14 
limiting the turtle, and would be replaced with higher-value habitats for western pond turtle. 15 

The conservation strategy for western pond turtle involves restoration and protection of aquatic 16 
and adjacent upland habitat, and establishment of an interconnected reserve system that provides 17 
for western pond turtle dispersal. The habitat protection and restoration needs for this species are 18 
addressed at the landscape and natural community levels. The BDCP has committed to late long-19 
term restoration and creation of up to 74,300 acres of aquatic habitat (Objective L1.1, Objective 20 
L1.3, Objective NFEW/NPANC1.1, MWNC1.1) and up to 8,000 acres of upland habitat (Objective 21 
GNC1.1). In addition, the protection and management of existing managed wetland habitat in Suisun 22 
Marsh may increase the value of aquatic habitat. The most beneficial restoration would occur in 23 
freshwater emergent wetland consisting of slow-moving slough and marsh adjacent to protected, 24 
undisturbed grassland. Aquatic features (e.g., ditches and ponds) and adjacent uplands that are 25 
preserved and managed as part of the 48,625 acres of protected cultivated lands described above for 26 
giant garter snake are also expected to benefit the species. Additionally, basking platforms will be 27 
installed as needed in restored freshwater marsh to benefit the western pond turtle. 28 

Riparian and floodplain restoration would potentially increase the quantity and value of aquatic and 29 
nesting and overwintering habitat. Where the floodplain is widened and restored, this would allow 30 
oxbows and slow-moving side channels to form, providing suitable aquatic habitat for this species 31 
(Bury and Germano 2008; Ernst and Lovich 2009). Where riparian vegetation is restored adjacent to 32 
slower-moving channels, sloughs, and ponds, downed trees can provide important basking habitat 33 
and cover habitat for turtles. Riparian restoration in those more interior portions of Old and Middle 34 
Rivers that would be managed for riparian brush rabbit habitat have potential to benefit resident 35 
western pond turtles because riparian-adjacent grassland is an important habitat characteristic for 36 
the rabbit. 37 

The study area represents only a small portion of the range of the western pond turtle in California 38 
(which includes most all the Pacific drainages) and southern Oregon. Effects from permanent and 39 
temporary loss or conversion of habitat for the western pond turtle, and other effects described 40 
above, are not expected to result in an adverse effect on the long-term survival and recovery of 41 
western pond turtle because for the following reasons. 42 

 The study area represents a small portion of the species’ entire range. 43 
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 Only 1% of the habitat in the study area would be removed or converted. 1 

The BDCP’s beneficial effects analysis (see Chapter 5, Section 5.6, Effects on Covered Wildlife and 2 
Plant Species, of the Draft BDCP) estimates that the restoration and protection actions discussed 3 
above, as well as the restoration of managed wetland, nontidal freshwater perennial emergent 4 
wetland, nontidal perennial aquatic, tidal brackish emergent wetland, tidal freshwater emergent 5 
wetland, grassland, valley foothill riparian, that could overlap with the species model, would result 6 
in the restoration of 29,738 acres of aquatic and 1,421 acres of upland modeled habitat for western 7 
pond turtle. In addition, protection of cultivated land, managed wetland, grassland, and 8 
valley/foothill riparian could overlap with the species model and would result in the protection of 9 
1,281 acres of aquatic and 4,993 acres of upland western pond turtle modeled habitat. 10 

The loss of western pond turtle habitat associated with Alternative 4 would represent a significant 11 
impact as a result of special-status species habitat modification and the potential for direct mortality 12 
of turtles. However, considering the habitat restoration and protection associated with the 13 
conservation components, guided by landscape-scale goals and objectives and by AMM1–AMM6, 14 
AMM10, and AMM17, which would be in place during all project activities, the loss of habitat and 15 
potential mortality would not have a significant impact on western pond turtle. Therefore, the loss 16 
of western pond turtle habitat and potential mortality of turtles from Alternative 4 would have a 17 
less-than-significant impact on western pond turtle. 18 

Impact BIO-53: Indirect Effects of Plan Implementation on Western Pond Turtle 19 

Indirect effects on western pond turtle within 200 feet of construction activities could temporarily 20 
affect the use of aquatic habitat and upland nesting, overwintering, and dispersal habitat for the 21 
western pond turtle. Construction activities outside the construction footprint but within 200 feet of 22 
water conveyance facilities, conservation components, and ongoing habitat enhancement, as well as 23 
operation and maintenance of above-ground water conveyance facilities, including the transmission 24 
facilities, could result in ongoing periodic postconstruction disturbances with localized impacts on 25 
western pond turtle habitat, and temporary noise and visual disturbances over the term of the 26 
BDCP.  27 

The use of mechanical equipment during water conveyance facilities construction could cause the 28 
accidental release of petroleum or other contaminants that could affect western pond turtle or its 29 
aquatic prey. The inadvertent discharge of sediment or excessive dust adjacent to western pond 30 
turtle aquatic habitat could also have a negative effect on the species or its prey. AMM1–AMM6, and 31 
AMM10 would minimize the likelihood of such spills and would ensure measures are in place to 32 
prevent runoff from the construction area and potential effects of sediment or dust on western pond 33 
turtle or its prey. 34 

Water operations would affect salinity gradients in Suisun Marsh. This effect mechanism cannot be 35 
disaggregated from tidal natural community restoration in Suisun Marsh. It is expected that the 36 
salinity of water in Suisun Marsh would generally increase as a result of water operations and 37 
operation of salinity control gates to mimic a more natural water flow. Results of modeling for full 38 
implementation of the BDCP show salinity to double by the late long-term compared with current 39 
conditions during late fall and winter months. Changes in salinity would not be uniform across 40 
Suisun Marsh, as salinity would likely be more pronounced in some tidal channels and sloughs than 41 
others, and most of the salinity increase would occur during the fall and winter. Western pond 42 
turtles are primarily a freshwater species, although they can also be found in brackish marsh, and 43 
could respond negatively to increased salinity in Suisun Marsh. However, most of the Suisun Marsh 44 
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pond turtle observations have been in the interior drainage ditches or near water control structures 1 
not connected to tidal channels and sloughs in Suisun Marsh which is where increases in salinity 2 
would occur. Therefore, the potential effects associated with changes in salinity are not expected to 3 
adversely affect western pond turtles. 4 

NEPA Effects: With implementation of AMM1–AMM6, AMM10, and AMM17 as part of Alternative 4, 5 
the BDPC would avoid the potential for substantial adverse effects on western pond turtles, either 6 
directly or through habitat modifications. These AMMs would also avoid and minimize effects that 7 
could substantially reduce the number of western pond turtles or restrict the species range. 8 
Therefore, the indirect effects of Alternative 4 would not have an adverse effect on western pond 9 
turtle. 10 

CEQA Conclusion: Indirect effects resulting from conservation measure operations and maintenance 11 
as well as construction-related noise and visual disturbances could impact western pond turtle in 12 
aquatic and upland habitats. The use of mechanical equipment during construction could cause the 13 
accidental release of petroleum or other contaminants that could affect western pond turtle or its 14 
prey. The inadvertent discharge of sediment or excessive dust adjacent to western pond turtle 15 
habitat could also have a negative effect on the species or its prey. Changes in water salinity would 16 
have a less-than-significant impact on western pond turtles because most of the salinity increases 17 
would occur in areas not used extensively by western pond turtles.  18 

With implementation of AMM1–AMM6, AMM10, and AMM17 as part of Alternative 4 construction, 19 
operation, and maintenance, the BDCP would avoid the potential for significant impacts on western 20 
pond turtles, either indirectly or through habitat modifications, and would not result in a substantial 21 
reduction in numbers or a restriction in the range of western pond turtles. The indirect effects of 22 
BDCP Alternative 4 would have a less-than-significant impact on western pond turtles. 23 

Impact BIO-54: Periodic Effects of Inundation of Western Pond Turtle Habitat as a Result of 24 
Implementation of Conservation Components 25 

CM2 Yolo Bypass Fisheries Enhancement would result in periodic inundation that could affect 26 
western pond turtle and its upland habitat. Appendix 5.J, Effects on Natural Communities, Wildlife, 27 
and Plants, of the Draft BDCP provides the method used to estimate periodic inundation effects in 28 
the Yolo Bypass. Based on this method, periodic inundation could affect from an estimated 283 acres 29 
of habitat during 1,000 cfs notch flow to an estimated 798 acres of habitat during 4,000 cfs notch 30 
flow (Table 12-4-23). This effect would occur during an estimated maximum of 30% of years, in 31 
areas that are already inundated in more than half of all years; therefore, these areas are expected to 32 
provide only marginal overwintering habitat for the western pond turtle under Existing Conditions. 33 
Furthermore, Yolo Bypass inundation is not expected to affect nesting western pond turtles because 34 
operations would not occur during the nesting season (approximately May through October). 35 
Therefore, Yolo Bypass operations are expect to have a minimal effect, if any, on western pond 36 
turtles in the Yolo Bypass. 37 

CM5 Seasonally Inundated Floodplain Restoration would periodically inundate 331 acres of upland 38 
habitat for the western pond turtle in the south Delta (CZ 7). Seasonal flooding in restored 39 
floodplains is not expected to adversely affect aquatic and dispersal habitat, because these habitat 40 
functions are expected to remain in the seasonally inundated floodplains. Floodplains are not 41 
expected to be inundated during the nesting season, however, turtle hatchlings may overwinter in 42 
the nest and could be affected by flooding. Restored floodplains would transition for areas that flood 43 
frequently (e.g., every 1 to 2 years) to areas that flood infrequently (e.g., every 10 years or more); 44 
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adverse effects on turtle hatchlings are most likely at the lower elevations of the restored floodplain, 1 
where frequent flooding occurs. 2 

NEPA Effects: Periodic effects on upland habitat for western pond turtle from CM2 and CM5 3 
associated with implementing Alternative 4 are not expected to result in substantial adverse effects 4 
either directly or through habitat modifications, as it would not result in a substantial reduction in 5 
numbers or a restriction in the range of western pond turtles. Therefore, Alternative 4 would not 6 
adversely affect the species. 7 

CEQA Conclusion: Flooding of the Yolo Bypass and creation of seasonally inundated floodplain in 8 
various parts of the study area would periodically affect 283-798 acres from CM2 and approximately 9 
331 acres from CM5 of upland habitat for western pond turtle. These acreages represent only 1% of 10 
the total upland western pond turtle habitat in the study area. Most of the increase in inundation 11 
would occur in the winter and early spring months, when western pond turtles may be in the water 12 
or overwintering and occupying upland habitats. Therefore, implementing Alternative 4, including 13 
AMM1–AMM6, AMM10, and AMM17, would not be expected to result in significant impacts on 14 
western pond turtle, either directly or through habitat modifications, because it would not result in 15 
a substantial reduction in numbers or a restriction in the range of western pond turtles. Periodic 16 
effects of inundation under Alternative 4 would have a less-than-significant impact on the species. 17 

Silvery Legless Lizard, San Joaquin Coachwhip, and Blainville’s Horned Lizard 18 

This section describes the effects of Alternative 4 on the silvery legless lizard, San Joaquin 19 
coachwhip and Blainville’s horned lizard (special-status reptiles). The habitat types used to assess 20 
effects on silvery legless lizard are limited to inland sand dunes near Antioch (CZ 9 and CZ 10), 21 
(Figure 12-17). There are isolated patches of sandy habitat in the vicinity of Oakley and along the 22 
railroad in the East Bay Regional Park Legless Lizard Preserve that are not shown in Figure 12-17 23 
because project mapping was not available at this level of detail. Furthermore, none of these areas 24 
would be affected by construction or restoration activities and this species is not discussed any 25 
further. The habitat types used to assess effects on the San Joaquin coachwhip are alkali seasonal 26 
wetland complex, grassland, and inland dune scrub west of Byron Highway (CZ 7)and west of Old 27 
River and West Canal (CZ 8). The habitat types used to assess effects on the Blainville’s horned 28 
lizard are the same as those for the whipsnake in CZ 7 and CZ 8. There is also potential habitat for 29 
the horned lizard to occur in grassland habitat around Stone Lake (CZ 4). Although the expected 30 
range for San Joaquin coachwhip and Blainville’s horned lizard extends into the study area, there are 31 
no records for either of these species within the study area (California Department of Fish and 32 
Wildlife 2013 33 

Alternative 4 is expected to result in the temporary and permanent removal of habitat that special-34 
status reptiles uses for cover and dispersal (Table 12-4-24). BDCP actions that could affect this 35 
habitat are limited to construction and maintenance of the water conveyance facilities in the vicinity 36 
of Clifton Court Forebay, and grassland restoration, protection and management. Full 37 
implementation of Alternative 4 would also include the following biological objectives over the term 38 
of the BDCP that would also benefit special-status reptiles (see Chapter 3, Conservation Strategy, of 39 
the Draft BDCP). 40 

 Increase the size and connectivity of the reserve system by acquiring lands adjacent to and 41 
between existing conservation lands (Objective L1.6, associated with CM3). 42 
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 Increase native species diversity and relative cover of native plant species, and reduce the 1 
introduction and proliferation of nonnative species (Objective L2.6, associated with CM11). 2 

 Protect and improve habitat linkages that allow terrestrial covered and other native species to 3 
move between protected habitats within and adjacent to the Plan Area (Objective L3.1, 4 
associated with CM3, CM8, and CM11). 5 

 Protect 8,000 acres of grassland (Objective GNC1.1, associated with CM3).  6 

 Restore 2,000 acres of grasslands to connect fragmented patches of protected grassland 7 
(Objective GNC1.2, associated with CM3 and CM8). 8 

As explained below, with the restoration or protection of these amounts of habitat, in addition to 9 
implementation of AMMs, impacts on special-status reptiles would not be adverse for NEPA 10 
purposes and would be less than significant for CEQA purposes.  11 

Table 12-4-24. Changes in Special-Status Reptile Habitat Associated with Alternative 4 (acres)a 12 

Conservation Measureb 
Habitat 
Typec 

Permanent  Temporary  Periodice 

NT LLTd  NT LLTd  CM2 CM5 

CM1 Grassland 291 291  89 89  NA NA 

Total Impacts CM1 291 291  89 89  NA NA 

CM2–CM18 Grassland 0 0  O 0  0 0 

Total Impacts CM2–CM18 0 0  0 0  0 0 

TOTAL IMPACTS 291 291  89 89  0 0 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c Grassland impacts include alkali seasonal wetland complex, grassland, and inland dune scrub natural 

communities.  
d LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

e Periodic effects were estimated for the late long-term only.  

NT = near-term 

LLT = late long-term 

NA = not applicable 

 13 

Impact BIO-55: Loss or Conversion of Habitat for and Direct Mortality of Special-Status 14 
Reptiles 15 

Alternative 4 conservation measures would result in the permanent and temporary loss of 380 acres 16 
of habitat for special-status reptiles (Table 12-4-24). Water conveyance facilities and transmission 17 
line construction, including establishment and use of RTM, borrow, and spoils areas, and 18 
geotechnical investigations (CM1) would cause the loss of special-status reptile habitat. In addition, 19 
habitat enhancement and management activities (CM11), such as ground disturbance or removal of 20 
nonnative vegetation, could result in local adverse habitat effects for special-status reptiles. For 21 
purposes of this analysis, the acres of total effects are considered the same for both San Joaquin 22 
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coachwhip and Blainville’s horned lizard, even though there would be slightly more acres of 1 
permanent effect on the San Joaquin coachwhip resulting from CM1 activities in CZ 4. 2 

In addition to habitat loss and conversion, construction activities, such as grading, the movement of 3 
construction vehicles or heavy equipment, and the installation of water conveyance facilities 4 
components and new transmission lines, may result in the direct mortality, injury, or harassment of 5 
special-status reptiles, including the potential crushing of individuals and disruption of essential 6 
behaviors. Construction of access roads could fragment suitable habitat, impede upland movements 7 
in some areas, and increase the risk of road mortality. Construction activities related to conservation 8 
components could have similar effects. Each of these individual activities is described below. A 9 
summary statement of the combined impacts and NEPA effects and a CEQA conclusion follow the 10 
individual conservation measure discussions. 11 

 CM1 Water Facilities and Operation: Development of the conveyance facilities would result in the 12 
permanent loss of approximately 291 acres of habitat for special-status reptiles in the vicinity of 13 
Clifton Court Forebay. Construction-related effects would temporarily disturb 89 acres of 14 
suitable habitat for special-status reptiles in the study area. There are no occurrences of either 15 
species within the construction footprint for CM1. 16 

 CM11 Natural Communities Enhancement and Management: A variety of habitat management 17 
actions included in CM11 that are designed to enhance wildlife values in BDCP-protected 18 
habitats may result in localized ground disturbances that could temporarily remove small 19 
amounts of special-status reptile habitat. Ground-disturbing activities, such as removal of 20 
nonnative vegetation and road and other infrastructure maintenance, are expected to have 21 
minor adverse effects on available special-status reptile habitat and are expected to result in 22 
overall improvements to and maintenance of species habitat values over the term of the BDCP. 23 
These effects cannot be quantified, but are expected to be minimal and would be reduced 24 
through implementation of Mitigation Measure BIO-55 Conduct Preconstruction Surveys for 25 
Noncovered Special-Status Reptiles and Implement Applicable AMMs. 26 

 Operations and maintenance: Ongoing facilities operation and maintenance is expected to have 27 
little if any adverse effect on special-status reptiles. Postconstruction operation and 28 
maintenance of the above-ground water conveyance facilities could result in ongoing but 29 
periodic disturbances that could affect special-status reptiles’ use of suitable habitat in the study 30 
area. These effects, however, would be minimized with implementation of Mitigation Measure 31 
BIO-55. 32 

 Injury and direct mortality: Construction vehicles may cause injury to or mortality of special-33 
status reptiles. The operation of equipment for land clearing, construction, operation and 34 
maintenance, and restoration, enhancement, and management activities could result in injury or 35 
mortality. This risk is highest from late fall through early spring, when special-status reptiles are 36 
not as active. Increased vehicular traffic associated with BDCP actions could contribute to a 37 
higher incidence of road kill. However, conducting construction during the late-spring through 38 
early fall periods when feasible and implementation of Mitigation Measure BIO-55 would avoid 39 
and minimize injury or mortality of special-status reptiles during construction. 40 

The following paragraphs summarize the combined effects discussed above and describe other 41 
BDCP conservation actions that offset or avoid these effects. NEPA effects and a CEQA conclusion are 42 
also included. 43 
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Near-Term Timeframe 1 

Because the water conveyance facilities construction is being evaluated at the project level, the near-2 
term BDCP conservation strategy has been evaluated to determine whether it would provide 3 
sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 4 
construction effects would not be adverse under NEPA. Alternative 4 would remove 380 acres of 5 
grassland habitat for special-status reptiles as a result of CM1.  6 

The typical NEPA mitigation ratio (2:1 for protection) for this natural community would indicate 7 
that 760 acres should be protected in the near-term to offset CM1 losses. 8 

The BDCP has committed to near-term restoration of 1,140 acres of grassland (CM8) and protection 9 
of up to 2,000 acres of grassland in the Plan Area (CM3). These conservation actions are all 10 
associated with CM3 and CM8 and would occur in the same timeframe as CM1 construction and 11 
early restoration losses, thereby avoiding adverse effects on special-status reptiles.  12 

Considering the BDCP conservation strategy and the implementation of Mitigation Measure BIO-55, 13 
to avoid and minimize injury or mortality of special-status reptiles during construction, the 14 
permanent and temporary loss of special-status reptile habitat and the potential mortality of either 15 
species from Alternative 4 would not be an adverse effect. 16 

Late Long-Term Timeframe 17 

Alternative 4 as a whole would result in the permanent loss of 380 acres of habitat for special-status 18 
reptiles over the life of the plan.  19 

Effects of water conveyance facilities construction would be offset through the plan’s long-term 20 
commitment to protect 8,000 acres of grassland, and grassland associated with alkali seasonal 21 
wetlands and vernal pool complexes, and to restore 2,000 acres of grassland in the Plan Area. 22 
Grassland protection would focus in particular on acquiring the largest remaining contiguous 23 
patches of unprotected grassland habitat, which are located south of SR 4 in CZ 8 (Objective GNC1.1 24 
and GNC1.2). This area connects to more than 620 acres of existing habitat that is protected under 25 
the East Contra Costa County HCP/NCCP. 26 

Other effects would be reduced through implementation of Mitigation Measure BIO-55, Conduct 27 
Preconstruction Surveys for Noncovered Special-Status Reptiles and Implement Applicable AMMs. The 28 
plan as a whole is expected to benefit special-status reptiles that could be present by protecting 29 
potential habitat from loss or degradation that otherwise could occur with future changes in existing 30 
land use. To the extent that grassland habitat is restored in CZ 8, restoration would replace 31 
unsuitable special-status reptile habitat, such as cultivated land, with high-value cover, foraging, and 32 
dispersal habitat. The overall effect would be beneficial because Alternative 4 would result in a net 33 
increase in acreage of grassland habitat in the study area. 34 

BDCP’s commitment to protect the largest remaining contiguous habitat patches (including 35 
grasslands and the grassland component of alkali seasonal wetland and vernal pool complexes) in 36 
CZ 8 would sufficiently offset the adverse effects resulting from water conveyance facilities 37 
construction.  38 

NEPA Effects: In the near-term and late long-term, the loss of special-status reptile habitat under 39 
Alternative 4 would be not be adverse because the BDCP has committed to protecting the acreage 40 
required to meet the typical mitigation ratios described above and because of the implementation of 41 
Mitigation Measure BIO-55.  42 
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CEQA Conclusion: 1 

Near-Term Timeframe 2 

Because the water conveyance facilities construction is being evaluated at the project level, the near-3 
term BDCP conservation strategy has been evaluated to determine whether it would provide 4 
sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 5 
construction impacts would be less than significant under CEQA. Alternative 4 would remove 380 6 
acres of grassland habitat for special-status reptiles as a result of CM1.  7 

The typical CEQA mitigation ratio (2:1 for protection) for this natural community would indicate 8 
that 760 acres should be protected in the near-term to offset CM1 losses. 9 

The BDCP has committed to near-term restoration of 1,140 acres of grassland (CM8) and protection 10 
of up to 2,000 acres of grassland in the Plan Area (CM3). These conservation actions are all 11 
associated with CM3 and CM8 and would occur in the same timeframe as CM1 construction and 12 
early restoration losses, thereby avoiding adverse effects on special-status reptiles.  13 

The natural community restoration and protection activities are expected to be concluded during 14 
the first 10 years of plan implementation, which would be close enough to the timing of construction 15 
impacts to constitute mitigation for CEQA purposes. The restoration and protection activities 16 
associated with the BDCP conservation strategy would be sufficient to support the conclusion that 17 
the near-term impacts of permanent and temporary loss of special-status reptile habitat of either 18 
species would be less than significant under CEQA. A significant impact could occur related to the 19 
potential for mortality; however, with implementation of Mitigation Measure BIO-55, the impact 20 
related to the potential mortality of either species would also be less than significant because this 21 
measure would require that special-status reptiles present in the construction work areas be 22 
relocated and that other avoidance and minimization measures be taken to reduce the risk for 23 
impacts. 24 

Late Long-Term Timeframe 25 

Alternative 4 as a whole would result in the permanent loss of 380 acres of habitat for special-status 26 
reptiles over the life of the plan.  27 

Effects of water conveyance facilities construction would be offset through the plan’s long-term 28 
commitment to protect up to 8,000 acres of grassland, and grassland associated with alkali seasonal 29 
wetlands and vernal pool complexes, and to restore 2,000 acres of grassland in the Plan Area 30 
(Objective GNC1.1 and Objective GNC1.2). Grassland protection would focus in particular on 31 
acquiring the largest remaining contiguous patches of unprotected grassland habitat, which are 32 
located south of SR 4 in CZ 8 (Objective GNC1.1). This area connects to more than 620 acres of 33 
existing habitat that is protected under the East Contra Costa County HCP/NCCP.  34 

Other effects would be reduced through implementation of Mitigation Measure BIO-55. The plan as a 35 
whole is expected to benefit special-status reptiles that could be present by protecting potential 36 
habitat from loss or degradation that otherwise could occur with future changes in existing land use. 37 
To the extent that grassland habitat is restored in CZ 8, restoration would replace unsuitable special-38 
status reptile habitat, such as cultivated land, with high-value cover, foraging, and dispersal habitat. 39 
The overall effect would be beneficial because Alternative 4 would result in a net increase in acreage 40 
of grassland habitat in the study area. 41 
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BDCP’s commitment to protect the largest remaining contiguous habitat patches (including 1 
grasslands and the grassland component of alkali seasonal wetland and vernal pool complexes) in 2 
CZ 8 would sufficiently offset the significant impacts resulting from water conveyance facilities 3 
construction. Considering the BDCP conservation strategy and the implementation of Mitigation 4 
Measure BIO-55, the permanent and temporary loss of special-status reptile habitat and the 5 
potential mortality of either species under Alternative 4 would not result in a significant impact 6 
under CEQA.  7 

Mitigation Measure BIO-55: Conduct Preconstruction Surveys for Noncovered Special-8 
Status Reptiles and Implement Applicable AMMs  9 

DWR will retain a qualified biologist to conduct a habitat assessment in areas that are relatively 10 
undisturbed or have a moderate to high potential to support noncovered special-status reptiles 11 
(Blainville’s horned lizard and San Joaquin coachwhip) in CZ 4, CZ 7, and CZ 8. The qualified 12 
biologist will survey for noncovered special-status reptiles in areas of suitable habitat 13 
concurrent with the preconstruction surveys for covered species in CZ 4, CZ 7, and CZ 8. If 14 
special-status reptiles are detected, the biologist will passively relocate the species out of the 15 
work area prior to construction if feasible.  16 

In addition, AMM1 Worker Awareness Training, AMM2 Construction Best Management Practices 17 
and Monitoring, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 18 
Material, and AMM10 Restoration of Temporarily Affected Natural Communities, will be 19 
implemented for all noncovered special-status reptiles adversely affected by the BDCP to avoid, 20 
minimize, or compensate for impacts. 21 

Impact BIO-56: Indirect Effects of Plan Implementation on Special-Status Reptile Species 22 

Construction activities associated with water conveyance facilities, conservation components and 23 
ongoing habitat enhancement, as well as operations and maintenance of above-ground water 24 
conveyance facilities, including the transmission facilities, could result in ongoing periodic 25 
postconstruction disturbances and noise with localized effects on special-status reptiles and their 26 
habitat over the term of the BDCP.  27 

In addition, construction activities could indirectly affect special-status reptiles if construction 28 
resulted in the introduction of invasive weeds that create vegetative cover that is too dense for the 29 
species to navigate. Construction vehicles and equipment can transport in their tires and various 30 
parts under the vehicles invasive weed seeds and vegetative parts from other regions to 31 
construction sites, resulting in habitat degradation. These potential effects would be reduced 32 
through implementation of AMM10. Water conveyance facilities operations and maintenance 33 
activities would include vegetation and weed control, ground squirrel control, canal maintenance, 34 
infrastructure and road maintenance, levee maintenance, and maintenance and upgrade of electrical 35 
systems. While maintenance activities are not expected to remove special-status reptile habitat, 36 
operation of equipment could disturb small areas of vegetation around maintained structures and 37 
could result in injury or mortality of individual special-status reptiles, if present. 38 

NEPA Effects: Implementation of the Mitigation Measure BIO-55, Conduct Preconstruction Surveys 39 
for Noncovered Special-Status Reptiles and Implement Applicable AMMs would avoid the potential for 40 
substantial adverse effects on these species, either indirectly or through habitat modifications. The 41 
mitigation measure would also avoid and minimize effects that could substantially reduce the 42 
number of special-status reptiles, or restrict either species’ range. Therefore, with implementation 43 
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of Mitigation Measure BIO-55, the indirect effects of Alternative 4 on special-status reptiles would 1 
not be adverse under NEPA. 2 

CEQA Conclusion: Indirect effects from conservation measure operations and maintenance as well 3 
as construction-related noise and visual disturbances could impact special-status reptiles. In 4 
addition, construction activities could indirectly affect special-status reptiles if construction resulted 5 
in the introduction of invasive weeds that create vegetative cover that is too dense for the species to 6 
navigate. Water conveyance facilities operations and maintenance activities, such as vegetation and 7 
weed control, and road maintenance, are not expected to remove special-status reptile habitat, but 8 
operation of equipment could disturb small areas of vegetation around maintained structures and 9 
could result in injury or mortality of individual special-status reptiles, if present, which would be a 10 
significant impact. 11 

With implementation of Mitigation Measure BIO-55, Conduct Preconstruction Surveys for Noncovered 12 
Special-Status Reptiles and Implement Applicable AMMs as part of Alternative 4 construction, 13 
operation, and maintenance, the BDCP would avoid the potential for significant effects on special-14 
status reptile species, either indirectly or through habitat modifications, and would not result in a 15 
substantial reduction in numbers or a restriction in the range of either species. With implementation 16 
of Mitigation Measure BIO-55, the indirect effects of BDCP Alternative 4 would have a less-than-17 
significant impact on special-status reptiles. 18 

Mitigation Measure BIO-55: Conduct Preconstruction Surveys for Noncovered Special-19 
Status Reptiles and Implement Applicable AMMs 20 

See description of Mitigation Measure BIO-55 under Impact BIO-55. 21 
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California Black Rail 1 

This section describes the effects of Alternative 4, including water conveyance facilities construction 2 
and implementation of other conservation components, on California black rail. The habitat model 3 
used to assess effects for the California black rail is based on primary breeding habitat and 4 
secondary habitat. Primary (breeding) habitat for this species within the Delta includes all 5 
Schoenoplectus and Typha-dominated tidal and nontidal freshwater emergent wetland in patches 6 
greater than 0.55 acre (essentially instream islands of the San Joaquin River and its tributaries and 7 
White Slough Wildlife Area). In Suisun Marsh, primary habitat includes all Schoenoplectus and 8 
Typha-dominated, and Salicornia-dominated patches greater than 0.55 acre, with the exception that 9 
all low marsh habitats dominated by Schoenoplectus acutus and S. californicus and all managed 10 
wetlands, in general, are considered secondary habitat with lesser ecological value. Upland 11 
transitional zones that provide refugia during high tides within 150 feet of the tidal wetland edge 12 
were also included as secondary habitat. Secondary habitats generally provide only a few ecological 13 
functions such as foraging (low marsh and managed wetlands) or extreme high tide refuge (upland 14 
transition zones), while primary habitats provide multiple functions, including breeding, effective 15 
predator cover, and valuable foraging opportunities. 16 

Construction and restoration associated with Alternative 4 conservation measures would result in 17 
both temporary and permanent losses of California black rail modeled habitat as indicated in Table 18 
12-4-25. Full implementation of Alternative 4 would also include the following conservation actions 19 
over the term of the BDCP to benefit the California black rail (see Chapter 3, Section 3.3, Biological 20 
Goals and Objectives, of the Draft BDCP). 21 

 Restore or create at least 6,000 acres of tidal brackish emergent wetland in CZ 11, including at 22 
least 1,500 acres of middle and high marsh (Objectives TBEWNC1.1 and TBEWNC1.2, associated 23 
with CM4). 24 

 Restore or create at least 24,000 acres of tidal freshwater emergent wetland in CZs 1, 2, 4, 5, 6, 25 
and/or 7 (Objective TFEWNC1.1, associated with CM4). 26 

 Protect and enhance at least 8,100 acres of managed wetland, at least 1,500 acres of which are 27 
in the Grizzly Island Marsh Complex (Objective MWNC1.1, associated with CM3). 28 

 Create 1,700 acres of black rail habitat between restored tidal freshwater emergent wetlands 29 
and transitional uplands to provide upland refugia (Objective CBR1.1, associated with CM4). 30 

 Create topographic heterogeneity in restored tidal brackish and freshwater emergent wetlands 31 
(Objectives TBEWNC1.4 and TFEWNC2.2, associated with CM4). 32 

 Limit perennial pepperweed to no more than 10% cover in the tidal brackish emergent wetland 33 
natural community within the reserve system (Objective TBEWNC2.1, associated with CM11). 34 

As explained below, with the restoration and protection of these amounts of habitat, in addition to 35 
natural community enhancement and management commitments (including CM12 Methylmercury 36 
Management as revised in Appendix D, Substantive BDCP Revisions, in this RDEIR/SDEIS) and 37 
implementation of AMM1–AMM7, AMM39 California Black Rail, and AMM27 Selenium Management 38 
(as revised in Appendix D, Substantive BDCP Revisions, in this RDEIR/SDEIS), impacts on the 39 
California black rail would not be adverse for NEPA purposes and would be less than significant for 40 
CEQA purposes.  41 
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Table 12-4-25. Changes in California Black Rail Modeled Habitat Associated with Alternative 4 1 
(acres)a 2 

Conservation 
Measureb Habitat Type 

Permanent  Temporary  Periodicd 

NT LLT c  NT LLT c  CM2 CM5 

CM1 
Primary 1 1  21 21  NA NA 

Secondary 0 0  0 0  NA NA 

Total Impacts CM1 1 1  21 21  NA NA 

CM2–CM18 
Primary 76 84  0 0  0-9 0 

Secondary 986 3,044  0 0  0 6 

Total Impacts CM2–CM18 1,062 3,128  0 0  0-9 6 

TOTAL IMPACTS 1,063 3,129  21 21  0 0 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT = near-term 

LLT = late long-term 

NA = not applicable 

 3 

Impact BIO-57: Loss or Conversion of Habitat for and Direct Mortality of California Black Rail  4 

Alternative 4 conservation measures would result in the combined permanent and temporary loss 5 
of up to 85 acres of modeled primary habitat, and up to 3,044 acres of modeled secondary habitat 6 
for California black rail (Table 12-4-25). Conservation measures that would result in these losses are 7 
conveyance facilities and transmission line construction, and establishment and use of reusable 8 
tunnel material areas (CM1) and tidal habitat restoration (CM4). Habitat enhancement and 9 
management activities (CM11) which include ground disturbance or removal of nonnative 10 
vegetation, could result in local adverse habitat effects. In addition, maintenance activities 11 
associated with the long-term operation of the water conveyance facilities and other BDCP physical 12 
facilities could degrade or eliminate California black rail habitat. Each of these individual activities is 13 
described below. A summary statement of the combined NEPA effects, and a CEQA conclusion follow 14 
the individual conservation measure discussions. 15 

 CM1 Water Facilities Construction: Construction of Alternative 4 conveyance facilities would 16 
result in the permanent loss of up to 1 acre and the temporary loss of up to 21 acres of modeled 17 
primary California black rail habitat (Table 12-4-25). The construction of a temporary 18 
transmission line in the central Delta that extends from Bouldin Island to Victoria Island would 19 
impact modeled habitat on Mandeville Island, the north end of Bacon Island, and on in-channel 20 
islands along the transmission line alignment. Other temporary impacts on modeled habitat 21 
would occur from a temporary barge unloading facility and a temporary access road along the 22 
north end of Bacon Island, and from a temporary work area on Mandeveille Island. Geotechnical 23 
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exploration could also impact black rail habitat on an in-channel island east of Bacon Island. Up 1 
to 1 acre of habitat would be permanently lost from the construction of a permanent 2 
transmission line at the northeast corner of Clifton Court Forebay in CZ 8. The CM1 footprint 3 
intersects with one California black rail occurrence on Mandeville Island, from the footprint of 4 
the temporary transmission line. The implementation of AMM38 California Black Rail (Appendix 5 
D, Substantive BDCP Revisions, of this RDEIR/SDEIS) would minimize the effects of construction 6 
on rails if present in or adjacent to the work area. Refer to the Terrestrial Biology Mapbook in 7 
Appendix A of this RDEIR/SDEIS for a detailed views of Alternative 4 construction locations. 8 
Impacts from CM1 would occur within the first 10-14 years of Alternative 4 implementation. 9 

 CM2 Yolo Bypass Fisheries Enhancement: Construction or channel modification from fish passage 10 
improvements associated with the Yolo Bypass would result in the permanent removal of 11 
approximately 5 acres of primary California black rail habitat in CZ 2. There are no occurrences 12 
of California black rail that intersect with the CM1 footprint. The loss is expected to occur during 13 
the first 10 years of Alternative 4 implementation. 14 

 CM4 Tidal Natural Communities Restoration: California black rail modeled habitat would be 15 
affected by tidal marsh restoration. Some California black rail modeled habitat would be 16 
permanently lost such that it no longer serves as habitat, while other modeled habitat would 17 
change value through conversion from one habitat type to another. Tidal habitat restoration site 18 
preparation and inundation would result in the permanent loss of 79 acres of primary habitat 19 
and 3,044 acres of secondary habitat for California black rail. Of the 79 acres of primary habitat 20 
lost, an estimated 76 acres would be converted to low marsh, or secondary habitat, for the 21 
species due to increased water elevations.  22 

The majority of the effects of tidal natural communities restoration would occur in Suisun Marsh 23 
(CZ 11). Much of the natural wetland habitat that would be removed occurs in isolated patches 24 
and would be replaced by larger continuous areas of tidal wetlands that are expected to support 25 
higher habitat functions for the rail than the impacted wetlands. As described in the BDCP, 26 
restoration of up to 24,000 acres of tidal freshwater emergent wetland in the Delta and at least 27 
6,000 acres of tidal brackish emergent wetland natural communities in CZ 11 by the late long-28 
term would benefit California black rail. The primary habitat for the species in the Delta consists 29 
of inchannel islands, which are in areas that are most vulnerable to the effects of sea level rise in 30 
the study area. Tidal restoration under CM4 would ensure that land is protected adjacent to 31 
current habitat in the delta with the consideration of sea level rise. Tidal restoration projects 32 
would include an ecotone between wetlands and transitional uplands which would provide 33 
upland refugia for the species.  34 

The tidal natural communities restoration would be phased through the course of the BDCP 35 
restoration program to allow for recovery of some areas before the initiation of restoration 36 
actions in other areas. However, California black rails have a greater use of mature tidal marshes 37 
and, therefore, it would be years before the newly restored marshes provided suitable habitat 38 
for the species. In the long-term, tidal natural communities restoration is expected to have little 39 
to no adverse effects on California black rail habitat because the habitat removed would be 40 
replaced by a greater acreage of high-value tidal wetland and, thus, is expected to provide a 41 
benefit for California black rail.  42 

 CM11 Natural Communities Enhancement and Management: A variety of habitat management 43 
actions contained in CM11 Natural Communities Enhancement and Management that are 44 
designed to enhance wildlife values in restored and protected tidal wetland habitats may result 45 
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in localized ground disturbances that could temporarily remove small amounts of California 1 
black rail habitat. Ground-disturbing activities, such as removal of nonnative vegetation and 2 
road and other infrastructure maintenance activities, are expected to have minor adverse effects 3 
on available California black rail habitat and are expected to result in overall improvements and 4 
maintenance of California black rail habitat values over the term of the BDCP. Noise and visual 5 
disturbances during implementation of habitat management actions could also result in 6 
temporary disturbances that affect California black rail use of the surrounding habitat. These 7 
effects cannot be quantified, but would be avoided and minimized by the AMMs listed below 8 
(AMMs are described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the 9 
Draft BDCP. AMM38 California Black Rail and an updated version of AMM6 Disposal and Reuse of 10 
Spoils, Reusable Tunnel Material and Dredged Material are described in Appendix D, Substantive 11 
BDCP Revisions, of this RDEIR/SDEIS). Additional actions under CM11 include the control of 12 
nonnative predators to reduce nest predation as needed. 13 

 Operations and Maintenance: Postconstruction operation and maintenance of the above-ground 14 
water conveyance facilities and restoration infrastructure could result in ongoing but periodic 15 
disturbances that could affect California black rail use of the surrounding habitat in Suisun and 16 
the central Delta. Maintenance activities would include vegetation management, levee and 17 
structure repair, and re-grading of roads and permanent work areas. These effects, however, 18 
would be reduced by AMMs and conservation actions as described below. 19 

 Injury and Direct Mortality: Construction vehicle activity may cause injury or mortality to 20 
California black rail. If rails are present adjacent to covered activities, the operation of 21 
equipment for land clearing, construction, conveyance facilities operation and maintenance, and 22 
habitat restoration, enhancement, and management could result in injury or mortality of 23 
California black rail. Increased vehicular traffic associated with BDCP actions could contribute to 24 
a higher incidence of road kill. However, injury or mortality of the species during project 25 
activities would be minimized by establishing 500-foot no-disturbance buffers around identified 26 
territorial calling centers during the breeding season, as required by AMM38 California Black 27 
Rail. 28 

The following paragraphs summarize the combined effects discussed above and describe other 29 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA conclusions are also 30 
included. 31 

Near-Term Timeframe 32 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 33 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 34 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 35 
effects of construction would not be adverse under NEPA. With Alternative 4 implementation, there 36 
would be a loss of 1,084 acres of modeled habitat for California black rail in the study area in the 37 
near-term. These effects would result from the construction of the water conveyance facilities (CM1, 38 
22 acres of primary habitat), and implementing other conservation measures (CM2 Yolo Bypass 39 
Fisheries Enhancement and CM4 Tidal Natural Communities Restoration–76 acres of primary habitat, 40 
986 acres of secondary habitat). 41 

The typical NEPA and CEQA project-level mitigation ratio for those natural communities that would 42 
be affected and that are identified in the biological goals and objectives for California black rail in 43 
Chapter 3, Conservation Strategy, of the Draft BDCP would be 1:1 for restoration/creation of wetland 44 
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natural communities such as tidal freshwater emergent wetland, tidal brackish emergent wetland, 1 
and managed wetland. Using this ratio would indicate that 22 acres of tidal natural communities 2 
should be restored/created to compensate for the CM1 losses of California black rail habitat. The 3 
near-term effects of other conservation actions would remove 1,062 acres of tidal natural 4 
communities, therefore requiring 1,062 acres of tidal natural communities restoration using the 5 
same typical NEPA and CEQA ratio (1:1 for restoration). 6 

The BDCP has committed to near-term goals of restoring 2,000 acres of tidal brackish emergent 7 
wetland, 8,850 acres of tidal freshwater emergent wetland, and 4,800 acres of managed wetland in 8 
the Plan Area (Table 3-4 in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS). These 9 
conservation actions are all associated with CM4 and would occur in the same timeframe as the 10 
construction and early restoration losses, thereby avoiding adverse effects of habitat loss on 11 
California black rail. The tidal brackish emergent wetland would be restored in CZ 11 among the 12 
Western Suisun/Hill Slough Marsh Complex, the Suisun Slough/Cutoff Slough Marsh Complex, and 13 
the Nurse Slough/Denverton Marsh complex (Objective TBEWNC1.1 in BDCP Chapter 3, 14 
Conservation Strategy, of the Draft BDCP) and the tidal freshwater emergent wetland would be 15 
restored in CZ 1, CZ 2, CZ 4, CZ 5, CZ 6, and/or CZ 7 (Objective TFEWNC1.1). In addition, tidal 16 
brackish and tidal freshwater emergent wetlands would be restored in a way that creates 17 
topographic heterogeneity and in areas that increase connectivity among protected lands 18 
(Objectives TBEWNC1.4 and TFEWNC2.2). Portions of the 4,800 acres of managed wetland 19 
protected and enhanced in CZ 11 would benefit the California black rail through the enhancement of 20 
degraded areas (such as areas of bare ground or marsh where the predominant vegetation consists 21 
of invasive species such as perennial pepperweed) to vegetation such as pickleweed-alkali heath-22 
American bulrush plant associations (Objective MWNC1.1). These Plan objectives represent 23 
performance standards for considering the effectiveness of CM4 restoration actions. The acres of 24 
restoration and protection contained in the near-term Plan goals and the additional detail in the 25 
biological objectives for California black rail satisfy the typical mitigation that would be applied to 26 
the project-level effects of CM1, as well as mitigate the near-term effects of the other conservation 27 
measures. 28 

The Plan also includes commitments to implement the following avoidance and minimization 29 
measures that will help to avoid and minimize adverse effects on California black rail: AMM1 Worker 30 
Awareness Training, AMM2 Construction Best Management Practices and Monitoring, AMM3 31 
Stormwater Pollution Prevention Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill 32 
Prevention, Containment, and Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable 33 
Tunnel Material, and Dredged Material, AMM7 Barge Operations Plan, and AMM38 California Black 34 
Rail. AMM38 California Black Rail requires surveys for California black rail and the implementation 35 
of avoidance and minimization measures including the establishment of a 500 foot no disturbance 36 
buffer around any identified calling stations. All of these AMMs include elements that would avoid or 37 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 38 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and 39 
AMM38 California Black Rail and an updated version of AMM6 is described in Appendix D, 40 
Substantive BDCP Revisions, of this RDEIR/SDEIS. 41 

Late Long-Term Timeframe 42 

The study area supports approximately 7,467 acres of primary and 17,915 acres of secondary 43 
habitat for California black rail. Alternative 4 as a whole would result in the permanent loss of and 44 
temporary effects on 105 acres of primary habitat and 3,044 acres of secondary habitat for 45 
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California black rail during the term of the Plan (1% of the total primary habitat in the study area 1 
and 17% of the total secondary habitat in the study area). The locations of these losses are described 2 
above in the analyses of individual conservation measures. The Plan includes conservation 3 
commitments through CM4 Tidal Natural Communities Restoration to restore or create at least 6,000 4 
acres of tidal brackish emergent wetland in CZ 11 (Objective TBEWNC1.1) and at least 24,000 acres 5 
of tidal freshwater emergent wetland in CZs 1, 2, 4, 5, 6, and/or 7 (Objective TFEWNC1.1). These 6 
tidal wetlands would be restored as a mosaic of large, interconnected and biologically diverse 7 
patches, and at least 1,500 acres of restored marsh would consist of middle-and high-marsh 8 
vegetation with dense, tall stands of pickleweed and bulrush cover serving as primary habitat for 9 
California black rail in Suisun Marsh (Objective TBEWNC1.1). In the Delta, at least 1,700 acres of 10 
upland refugia for California black rail would be created between the restored tidal freshwater 11 
emergent wetlands and transitional uplands to provide cover from predators (Objectives 12 
TBEWNC1.4, TFEWNC2.2, and CBR1.1). Portions of the 8,100 acres of managed wetland protected 13 
and enhanced in CZ 11 as part of CM3 Natural Communities Protection and Restoration would benefit 14 
the California black rail through the enhancement of degraded areas (such as areas of bare ground 15 
or marsh where the predominant vegetation consists of invasive species such as perennial 16 
pepperweed) to vegetation such as pickleweed-alkali heath-American bulrush plant associations 17 
(Objective MWNC1.1). Additional pressures on the species such as loss of habitat from invasive 18 
species and mortality from nest predators would also be addressed through the BDCP. Perennial 19 
pepperweed, which outcompetes suitable nesting habitat for California black rail (such as 20 
pickleweed) would be reduced to no more than 10% cover in the tidal brackish emergent wetland 21 
natural community within CZ 11 (Objective TBEWNC2.1). In addition, nonnative predators would be 22 
controlled to reduce nest predation if necessary through CM11 Natural Communities Enhancement 23 
and Management.  24 

The BDCP’s beneficial effects analysis (see Chapter 5, Section 5.6, Effects on Covered Wildlife and 25 
Plant Species, of the Draft BDCP) estimates that the restoration and protection actions discussed 26 
above would result in the restoration of 3,579 acres of primary habitat and 12,115 acres of 27 
secondary habitat for California black rail and the protection of 275 acres of secondary habitat for 28 
the species.  29 

NEPA Effects: The loss of California black rail habitat and potential direct mortality of this special-30 
status species under Alternative 4 would represent an adverse effect in the absence of other 31 
conservation actions. However, with habitat protection and restoration associated with CM4, guided 32 
by the biological objectives for the species and by AMM1 Worker Awareness Training, AMM2 33 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 34 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 35 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 36 
Material, AMM7 Barge Operations Plan, and AMM38 California Black Rail, which would be in place 37 
during all project activities, the effects of Alternative 4 as a whole on California black rail would not 38 
be adverse under NEPA. 39 

CEQA Conclusion: 40 

Near-Term Timeframe 41 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 42 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 43 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 44 
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effects of construction would be less than significant under CEQA. With Alternative 4 1 
implementation, there would be a loss of 1,084 acres of modeled habitat for California black rail in 2 
the study area in the near-term. These effects would result from the construction of the water 3 
conveyance facilities (CM1, 22 acres of primary habitat), and implementing other conservation 4 
measures (CM2 Yolo Bypass Fisheries Enhancement and CM4 Tidal Natural Communities Restoration–5 
76 acres of primary habitat, 986 acres of secondary habitat).  6 

The typical NEPA and CEQA project-level mitigation ratio for those natural communities that would 7 
be affected and that are identified in the biological goals and objectives for California black rail in 8 
Chapter 3, Conservation Strategy, of the Draft BDCP would be 1:1 for restoration/creation of wetland 9 
natural communities such as tidal freshwater emergent wetland, tidal brackish emergent wetland, 10 
and managed wetland. Using this ratio would indicate that 22 acres of tidal natural communities 11 
should be restored/created to mitigate the CM1 losses of California black rail habitat. The near-term 12 
effects of other conservation actions would remove 1,062 acres of tidal natural communities, 13 
therefore requiring 1,062 acres of tidal natural communities restoration using the same typical 14 
NEPA and CEQA ratio (1:1 for restoration). 15 

The BDCP has committed to near-term goals of restoring 2,000 acres of tidal brackish emergent 16 
wetland, 8,850 acres of tidal freshwater emergent wetland, and 4,800 acres of managed wetland in 17 
the Plan Area (see Table 3-4 in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS). These 18 
conservation actions are all associated with CM4 and would occur in the same timeframe as the 19 
construction and early restoration losses, thereby avoiding adverse effects of habitat loss on 20 
California black rail. The tidal brackish emergent wetland would be restored in CZ 11 among the 21 
Western Suisun/Hill Slough Marsh Complex, the Suisun Slough/Cutoff Slough Marsh Complex, and 22 
the Nurse Slough/Denverton Marsh complex (Objective TBEWNC1.1) and the tidal freshwater 23 
emergent wetland would be restored in CZ 1, CZ 2, CZ 4, CZ 5, CZ 6, and/or CZ 7 (Objective 24 
TFEWNC1.1). In addition, tidal brackish and tidal freshwater emergent wetlands would be restored 25 
in a way that creates topographic heterogeneity and in areas that increase connectivity among 26 
protected lands (Objectives TBEWNC1.4 and TFEWNC2.2). Portions of the 4,800 acres of managed 27 
wetland protected and enhanced in CZ 11 would benefit the California black rail through the 28 
enhancement of degraded areas (such as areas of bare ground or marsh where the predominant 29 
vegetation consists of invasive species such as perennial pepperweed) to vegetation such as 30 
pickleweed-alkali heath-American bulrush plant associations (Objective MWNC1.1). These Plan 31 
objectives represent performance standards for considering the effectiveness of CM4 restoration 32 
actions.  33 

The Plan also includes commitments to implement the following avoidance and minimization 34 
measures that will help to avoid and minimize adverse effects on California black rail: AMM1 Worker 35 
Awareness Training, AMM2 Construction Best Management Practices and Monitoring, AMM3 36 
Stormwater Pollution Prevention Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill 37 
Prevention, Containment, and Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable 38 
Tunnel Material, and Dredged Material, AMM7 Barge Operations Plan, and AMM38 California Black 39 
Rail. All of these AMMs include elements that would avoid or minimize the risk of affecting 40 
individuals and species habitats adjacent to work areas and RTM storage sites. The AMMs are 41 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP and 42 
AMM38 California Black Rail and an updated version of AMM6 Disposal and Reuse of Spoils, Reusable 43 
Tunnel Material, and Dredged Material are described in Appendix D, Substantive BDCP Revisions, of 44 
this RDEIR/SDEIS 45 
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In the absence of other conservation actions, the loss of California black rail habitat and potential 1 
direct mortality of this species under Alternative 4 would represent an adverse effect as a result of 2 
habitat modification of a special-status species and potential for direct mortality. This impact would 3 
be significant. However, the BDCP has committed to habitat protection, restoration, management 4 
and enhancement activities. As outlined in Draft BDCP Chapter 3, Section 3.4.4, Conservation 5 
Measures, natural community restoration and protection are planned so that they keep pace with 6 
project impacts. Thus, there would be minimal lag time between impacts and implementation of 7 
those measures designed to offset those impacts on natural communities and the species that use 8 
them.. In addition, AMM38 California Black Rail and AMM1–AMM7 would avoid and minimize 9 
potential impacts on the species from construction-related habitat loss and noise and disturbance. 10 
Because the number of acres required to meet the typical mitigation ratio described above would be 11 
only 1,084 acres of restored/created tidal natural communities, the 10,850 acres of tidal brackish 12 
and tidal freshwater emergent wetland restoration and the 4,100 acres of managed wetland 13 
protection and enhancement contained in the near-term Plan goals, and the additional detail in the 14 
biological goals and objectives for California black rail, are more than sufficient to support the 15 
conclusion that the near-term impacts of habitat loss and direct mortality under Alternative 4 would 16 
be less than significant under CEQA. No mitigation would be required. 17 

Late Long-Term Timeframe 18 

The study area supports approximately 7,467 acres of primary and 17,915 acres of secondary 19 
habitat for California black rail. Alternative 4 as a whole would result in the permanent loss of and 20 
temporary effects on 105 acres of primary habitat and 3,044 acres of secondary habitat for 21 
California black rail during the term of the Plan (1% of the total primary habitat in the study area 22 
and 17% of the total secondary habitat in the study area). The locations of these losses are described 23 
above in the analyses of individual conservation measures.  24 

The Plan includes conservation commitments through CM4 Tidal Natural Communities Restoration 25 
to restore or create at least 6,000 acres of tidal brackish emergent wetland in CZ 11 (Objective 26 
TBEWNC1.1) and at least 24,000 acres of tidal freshwater emergent wetland in CZs 1, 2, 4, 5, 6, 27 
and/or 7 (TFEWNC1.1). These tidal wetlands would be restored as a mosaic of large, interconnected 28 
and biologically diverse patches and much of the restored marsh would consist of middle-and high-29 
marsh vegetation with dense, tall stands of pickelweed and bulrush cover, serving as primary 30 
habitat for California black rail in Suisun Marsh (Objective TBEWNC1.1). In the Delta, at least 1,700 31 
acres of upland refugia for California black rail would be created between the restored tidal 32 
freshwater emergent wetlands and transitional uplands to provide cover from predators (Objectives 33 
TBEWNC1.4, TFEWNC2.2, and CBR1.1). Portions of the 8,100 acres of managed wetland protected 34 
and enhanced in CZ 11 as part of CM3 Natural Communities Protection and Restoration would benefit 35 
the California black rail through the enhancement of degraded areas (such as areas of bare ground 36 
or marsh where the predominant vegetation consists of invasive species such as perennial 37 
pepperweed) to vegetation such as pickelweed-alkali heath-American bulrush plant associations 38 
(Objective MWNC1.1). Additional pressures on the species such as loss of habitat from invasive 39 
species and mortality from nest predators would also be addressed through the BDCP. Perennial 40 
pepperweed, which outcompetes suitable nesting habitat for California black rail (such as 41 
pickleweed) would be reduced to no more than 10% cover in the tidal brackish emergent wetland 42 
natural community within CZ 11 (TBEWNC2.1). In addition, nonnative predators would be 43 
controlled to reduce nest predation if necessary through CM11 Natural Communities Enhancement 44 
and Management.  45 
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The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 1 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 2 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 3 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 4 
Material, AMM7 Barge Operations Plan, and AMM38 California Black Rail. All of these AMMs include 5 
elements that would avoid or minimize the risk of affecting individuals and species habitats adjacent 6 
to work areas. The AMMs are described in detail in Appendix 3.C, Avoidance and Minimization 7 
Measures, of the Draft BDCP and AMM38 California Black Rail and an updated version of AMM6 8 
Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged Material is described in 9 
Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS. 10 

The BDCP’s beneficial effects analysis (see Chapter 5, Section 5.6, Effects on Covered Wildlife and 11 
Plant Species, of the Draft BDCP) estimates that the restoration and protection actions discussed 12 
above would result in the restoration of 3,579 acres of primary habitat and 12,115 acres of 13 
secondary habitat for California black rail and the protection of 275 acres of secondary habitat for 14 
the species.  15 

In the absence of other conservation actions, the loss of California black rail habitat and potential 16 
direct mortality of this species under Alternative 4 would represent an adverse effect as a result of 17 
habitat modification of a special-status species and potential for direct mortality. This impact would 18 
be considered significant. However, the BDCP has committed to habitat protection, restoration, 19 
management and enhancement activities. Considering these protection and restoration provisions, 20 
which would provide acreages of new or enhanced habitat in amounts greater than necessary to 21 
compensate for habitats lost to construction and restoration activities, loss of habitat or direct 22 
mortality through implementation of Alternative 4 would not result in a substantial adverse effect 23 
through habitat modifications and would not substantially reduce the number or restrict the range 24 
of the species. Therefore, the alternative would have a less-than-significant impact on California 25 
black rail. No mitigation would be required. 26 

Impact BIO-58: Effects on California Black Rail Associated with Electrical Transmission 27 
Facilities 28 

A variety of rail species are known to suffer mortality from transmission line collision, likely 29 
associated with migration and flights between foraging areas (Eddleman et al.1994). Due to their 30 
wing shape and body size, rails have low to moderate flight maneuverability (Bevanger 1998), 31 
increasing susceptibility to collision mortality. However, there are relatively few records of 32 
California black rail collisions with overhead wires. California black rails exhibit daytime site fidelity 33 
and a lack of long-distance night migration, two factors which are associated with low collision risk 34 
in avian species (Eddleman et al. 1994). California black rail movements in the study area are likely 35 
short, seasonal, and at low altitudes, typically less than 16 feet (5 meters) (Eddleman et al, 1994). 36 
There are numerous occurrences within 1 mile of the proposed temporary transmission line which 37 
extends north-south between Bouldin Island and Clifton Court Forebay. However, although the 38 
species may have low to moderate flight maneuverability, the bird’s behavior (e.g., sedentary, 39 
nonmigratory, ground-nesting and foraging, solitary, no flocking, secretive) reduces potential 40 
exposure to overheard wires and vulnerability to collision mortality (see Appendix 5.J, Attachment 41 
5J.C, Analysis of Potential Bird Collisions at Proposed BDCP Powerlines, of the Draft BDCP). Marking 42 
transmission lines with flight diverters that make the lines more visible to birds has been shown to 43 
dramatically reduce the incidence of bird mortality (Brown and Drewien 1995). For example, Yee 44 
(2008) estimated that marking devices in the Central Valley could reduce avian mortality by 60%. 45 
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As described in AMM20 Greater Sandhill Crane, all new project transmission lines would be fitted 1 
with flight diverters which would eliminate any potential for mortality of California black rail 2 
individuals from powerline collisions. 3 

Transmission line poles and towers also provide perching substrate for raptors, which are predators 4 
on California black rail. Although there is potential for temporary transmission lines constructed in 5 
the Delta to increase perching opportunities for raptors and result in increased predation pressure 6 
on local black rails, little is currently known about the seasonal movements of black rails or the 7 
potential for increased predation on rails near power poles. Therefore, because of the limited area 8 
over which poles are installed relative to the amount of California black rail habitat in the Delta, it is 9 
assumed that the increase in predation risk on California black rail from an increase in raptor 10 
perching opportunities is negligible. 11 

NEPA Effects: The construction and presence of new transmission lines would not represent an 12 
adverse effect because the risk of bird strike is considered to be minimal based on the species’ flight 13 
behaviors. In addition, AMM20 Greater Sandhill Crane contains the commitment to place bird strike 14 
diverters on all new powerlines, which would eliminate or nearly eliminate the risk of mortality 15 
from bird strike for California black rails from the project. The increase in predation risk on 16 
California black rail from an increase in raptor perching opportunities is considered negligible 17 
because of the limited area over which poles are installed relative to the amount of California black 18 
rail habitat in the Delta. Therefore, the construction and operation of new transmission lines would 19 
not result in an adverse effect on California black rail.  20 

CEQA Conclusion: The construction and presence of new transmission lines would have a less-than-21 
significant impact on California black rail because the risk of bird strike is considered to be minimal 22 
based on the species’ flight behaviors. In addition, AMM20 Greater Sandhill Crane contains the 23 
commitment to place bird strike diverters on all new transmission lines, which would eliminate or 24 
nearly eliminate the risk of bird strike for California black rails from the project. The increase in 25 
predation risk on California black rail from an increase in raptor perching opportunities is 26 
considered negligible the limited area over which poles are installed relative to the amount of 27 
California black rail habitat in the Delta Therefore, the construction and operation of new 28 
transmission lines under Alternative 4 would result in a less-than-significant impact on California 29 
black rail. . 30 

Impact BIO-59: Indirect Effects of Plan Implementation on California Black Rail  31 

Indirect construction-related effects: Both primary and secondary habitat for California black rail 32 
within the vicinity of proposed construction areas could be indirectly affected by construction 33 
activities. Indirect effects associated with construction include noise, dust, and visual disturbance 34 
caused by grading, filling, contouring, and other ground-disturbing operations outside the project 35 
footprint but within 500 feet from the construction edge. Construction noise above background 36 
noise levels (greater than 50 dBA) could extend 500 to 5,250 feet from the edge of construction 37 
activities (Appendix 5.J, Attachment 5J.D, Indirect Effects of the Construction of the BDCP Conveyance 38 
Facility on Sandhill Crane, Table 4 in Appendix D, Substantive BDCP Revisions, of this RDEIR/SEIS), 39 
although there is no available data to determine the extent to which these noise levels could affect 40 
California black rail. The use of mechanical equipment during water conveyance facilities 41 
construction could cause the accidental release of petroleum or other contaminants that could affect 42 
California black rail in the surrounding habitat. The inadvertent discharge of sediment or excessive 43 
dust adjacent to California black rail habitat could also affect the species. 44 
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If construction occurs during the nesting season, these indirect effects could result in the loss or 1 
abandonment of nests, and mortality of any eggs and/or nestlings. However, there is a commitment 2 
in AMM38 California Black Rail (Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS) that 3 
preconstruction surveys of potential breeding habitat would be conducted within 700 feet of project 4 
activities, and a 500-foot no-disturbance buffer would be established around any territorial call-5 
centers during the breeding season. In addition, construction would be avoided altogether if 6 
breeding territories cannot be accurately delimited. 7 

Salinity: Water operations under Operational Scenario A would have an effect on salinity gradients 8 
in Suisun Marsh. These effects cannot be disaggregated from tidal habitat restoration, which would 9 
also cause changes in salinity gradients. It is expected that the salinity of water in Suisun Marsh 10 
would generally increase as a result of water operations and operations of salinity-control gates to 11 
mimic a more natural water flow. This would likely encourage the establishment of tidal wetland 12 
plant communities tolerant of more brackish environments, which should be beneficial to California 13 
black rail because its historical natural Suisun Marsh habitat was brackish tidal marsh. 14 

Methylmercury Exposure: The modeled primary habitat for California black rail includes tidal 15 
brackish emergent wetland and tidal freshwater emergent wetland in Suisun Marsh and the Delta 16 
west of Sherman Island, and instream islands and White Slough Wildlife Area in the central Delta. 17 
Black rails typically occur in the high marsh zone near the upper limit of tidal flooding in salt and 18 
brackish habitats. Low marsh, managed wetlands, and the upland fringe are considered secondary 19 
habitat. California black rails are a top predator in the benthic food chain; they nest and forage in 20 
dense vegetation and prey on isopods, insects and arthropods from the surface of mud and 21 
vegetation They also consume insects and seeds from bulrushes (Schoenoplectus spp.) and cattails 22 
(Typha spp.) (Eddleman et al. 1994). 23 

Largemouth bass was used as a surrogate species for analysis (see Appendix D, Substantive BDCP 24 
Revisions, in this RDEIR/SDEIS). Results of the quantitative modeling of mercury effects on 25 
largemouth bass as a surrogate species would overestimate the effects on Black rail. Organisms 26 
feeding within pelagic-based (algal) food webs have been found to have higher concentrations of 27 
methylmercury than those in benthic or epibenthic food webs; this has been attributed to food chain 28 
length and dietary segregation (Grimaldo et al. 2009). Modeled effects of mercury concentrations 29 
from changes in water operations under CM1 on largemouth bass did not differ substantially from 30 
existing conditions; therefore, results also indicate that black rail mercury tissue concentrations 31 
would not measurably increase as a result of CM1 implementation. 32 

Mercury is transformed into the more bioavailable form of methylmercury in aquatic systems, 33 
especially areas subjected to regular wetting and drying such as tidal marshes and flood plains. 34 
Thus, BDCP restoration activities that create newly inundated areas could increase bioavailability of 35 
mercury. In general, the highest methylation rates are associated with high tidal marshes (primary 36 
black rail habitat) that experience intermittent wetting and drying and associated anoxic conditions 37 
(Alpers et al. 2008); however, the majority of the overlap between restoration areas and black rail 38 
habitat is within Suisun Marsh, where conversion of managed wetlands to tidal wetlands is expected 39 
to result in an overall reduction in mercury methylation. Mercury is generally elevated throughout 40 
the Delta, and restoration of the lower potential areas in total may result in generalized, very low 41 
level increases of mercury. Given that some species have elevated mercury tissue levels pre-BDCP, 42 
these low level increases could result in some level of effects. Conservation Measure CM 12, 43 
described below, will be implemented to address this risk of low level increases in methylmercury 44 
which could add to the current elevated tissue concentrations.  45 
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Due to the complex and very site-specific factors that will determine if mercury becomes mobilized 1 
into the foodweb, CM12 Methylmercury Management, is included to provide for site-specific 2 
evaluation for each restoration project. If a project is identified where there is a high potential for 3 
methylmercury production that could not be fully addressed through restoration design and 4 
adaptive management, alternate restoration areas would be considered. CM12 would be 5 
implemented in coordination with other similar efforts to address mercury in the Delta, and 6 
specifically with the DWR Mercury Monitoring and Analysis Section. This conservation measure 7 
would include the following actions. 8 

 Assess pre-restoration conditions to determine the risk that the project could result in increased 9 
mercury methylation and bioavailability 10 

 Define design elements that minimize conditions conducive to generation of methylmercury in 11 
restored areas. 12 

 Define adaptive management strategies that can be implemented to monitor and minimize 13 
actual postrestoration creation and mobilization of methylmercury. 14 

Selenium Exposure: Selenium is an essential nutrient for avian species and has a beneficial effect in 15 
low doses. However, higher concentrations can be toxic (Ackerman and Eagles-Smith 2009, 16 
Ohlendorf and Heinz 2009) and can lead to deformities in developing embryos, chicks, and adults, 17 
and can also result in embryo mortality (Ackerman and Eagles-Smith 2009, Ohlendorf and Heinz 18 
2009). The effect of selenium toxicity differs widely between species and also between age and sex 19 
classes within a species. In addition, the effect of selenium on a species can be confounded by 20 
interactions with the effects of other contaminants such as mercury (Ackerman and Eagles-Smith 21 
2009).  22 

The primary source of selenium bioaccumulation in birds is through their diet (Ackerman and 23 
Eagles-Smith 2009, Ohlendorf and Heinz 2009) and selenium concentration in species differs by the 24 
trophic level at which they feed (Ackerman and Eagles-Smith 2009, Stewart et al. 2004). At 25 
Kesterson Reservoir in the San Joaquin Valley, selenium concentrations in invertebrates have been 26 
found to be two to six times the levels in rooted plants. Furthermore, bivalves sampled in the San 27 
Francisco Bay contained much higher selenium levels than crustaceans such as copepods (Stewart et 28 
al. 2004). Studies conducted at the Grasslands in Merced County recorded higher selenium levels in 29 
black-necked stilts which feed on aquatic invertebrates than in mallards and pintails, which are 30 
primarily herbivores (Paveglio and Kilbride 2007). Diving ducks in the San Francisco Bay (which 31 
forage on bivalves) have much higher levels of selenium levels than shorebirds that prey on aquatic 32 
invertebrates (Ackerman and Eagles-Smith 2009). Therefore, birds that consume prey with high 33 
levels of selenium have a higher risk of selenium toxicity.  34 

Selenium toxicity in avian species can result from the mobilization of naturally high concentrations 35 
of selenium in soils (Ohlendorf and Heinz 2009) and covered activities have the potential to 36 
exacerbate bioaccumulation of selenium in avian species, including California black rail. Marsh (tidal 37 
and nontidal) and floodplain restoration have the potential to mobilize selenium, and therefore 38 
increase avian exposure from ingestion of prey items with elevated selenium levels. Thus, BDCP 39 
restoration activities that create newly inundated areas could increase bioavailability of selenium 40 
(see Chapter 3, Conservation Strategy, of the Draft BDCP for details of restoration). Changes in 41 
selenium concentrations were analyzed in Chapter 8, Water Quality, of the Draft EIR/EIS and it was 42 
determined that, relative to Existing Conditions and the No Action Alternative, CM1 would not result 43 
in substantial, long‐term increases in selenium concentrations in water in the Delta under any 44 
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alternative. However, it is difficult to determine whether the effects of potential increases in 1 
selenium bioavailability associated with restoration‐related conservation measures (CM4, CM5) 2 
would lead to adverse effects on California black rail. 3 

Because of the uncertainty that exists at this programmatic level of review, there could be a 4 
substantial effect on California black rail from increases in selenium associated with restoration 5 
activities. This effect would be addressed through the implementation of AMM27 Selenium 6 
Management (Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS) which would provide 7 
specific tidal habitat restoration design elements to reduce the potential for bioaccumulation of 8 
selenium and its bioavailability in tidal habitats. Furthermore, the effectiveness of selenium 9 
management to reduce selenium concentrations and/or bioaccumulation would be evaluated 10 
separately for each restoration effort as part of design and implementation. This avoidance and 11 
minimization measure would be implemented as part of the tidal habitat restoration design 12 
schedule.  13 

NEPA Effects: Noise and visual disturbances related to construction-related activities from 14 
conservation measures could disturb California black rail habitat adjacent to work sites. Potential 15 
effects of noise and visual disturbances on California black rail would be minimized with AMM38 16 
California Black Rail. AMM1–AMM7, including AMM2 Construction Best Management Practices and 17 
Monitoring, would minimize the likelihood of spills from occurring and ensure that measures were 18 
in place to prevent runoff from the construction area and to avoid negative effects of dust on the 19 
species.  20 

Implementation of Operational Scenario A, including operation of salinity-control gates, and tidal 21 
habitat restoration are expected to increase water salinity in Suisun Marsh, which would be 22 
expected to establish tidal marsh similar to historic conditions.  23 

Tidal habitat restoration could result in increased exposure of California black rail to selenium. This 24 
effect would be addressed through the implementation of AMM27 Selenium Management, which 25 
would provide specific tidal habitat restoration design elements to reduce the potential for 26 
bioaccumulation of selenium and its bioavailability in tidal habitats.  27 

Changes in water operations under CM1 would not be expected to result in increased mercury 28 
bioavailability or exposures to Delta foodwebs. Restoration Actions that would create high and low 29 
tidal marsh, which is Black Rail habitat, could provide biogeochemical conditions for methylation of 30 
mercury in the in the newly inundated soils. There is potential for increased exposure of the 31 
foodwebs to methylmercury in these areas, with the level of exposure dependent on the amounts of 32 
mercury available in the soils and the biogeochemical conditions. However, the planned ROA’s do 33 
not overlap with the areas of highest mercury concentrations, which are in the in Yolo Bypass. Also, 34 
the conversion of managed wetlands to tidal wetlands in Suisun Marsh would be expected to reduce 35 
the overall production of methylmercury, resulting in a net benefit to species. Implementation of 36 
CM12 which contains measures to assess the amount of mercury before project development, 37 
followed by appropriate design and adaptation management, would minimize the potential for 38 
increased methylmercury exposure, and would result in no adverse effect on the species.  39 

CEQA Conclusion: Noise and visual disturbances related to construction-related activities and other 40 
conservation measures could disturb primary and secondary California black rail habitat adjacent to 41 
work sites. AMM38 California Black Rail would avoid and minimize impacts on California black rail 42 
from noise and visual disturbance. The use of mechanical equipment during water conveyance 43 
facilities construction could cause the accidental release of petroleum or other contaminants that 44 
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could affect California black rail in the surrounding habitat. The inadvertent discharge of sediment 1 
or excessive dust adjacent to California black rail habitat could also affect the species. These impacts 2 
on California black rail would not be adverse with the incorporation of AMM1–AMM7, including 3 
AMM2 Construction Best Management Practices and Monitoring, into the BDCP.  4 

Implementation of Operational Scenario A, including operation of salinity-control gates, and tidal 5 
habitat restoration are expected to increase water salinity in Suisun Marsh. These salinity gradient 6 
changes should have a beneficial impact on California black rail through the establishment of tidal 7 
marsh similar to historic conditions.  8 

Tidal habitat restoration could result in increased exposure of California black rail to selenium. This 9 
effect would be addressed through the implementation of AMM27 Selenium Management, which 10 
would provide specific tidal habitat restoration design elements to reduce the potential for 11 
bioaccumulation of selenium and its bioavailability in tidal habitats. With implementation of 12 
AMM27, potential for increased selenium exposure would result in no adverse effect on the species. 13 

Changes in water operations under CM1 would not be expected to result in increased mercury 14 
bioavailability or exposures to Delta foodwebs. Restoration Actions that would create high and low 15 
tidal marsh, which is Black Rail habitat, could provide biogeochemical conditions for methylation of 16 
mercury in the in the newly inundated soils. There is potential for increased exposure of the 17 
foodwebs to methylmercury in these areas, with the level of exposure dependent on the amounts of 18 
mercury available in the soils and the biogeochemical conditions. However, the planned ROA’s do 19 
not overlap with the areas of highest mercury concentrations, which are in the in Yolo Bypass. Also, 20 
the conversion of managed wetlands to tidal wetlands in Suisun Marsh would be expected to reduce 21 
the overall production of methylmercury, resulting in a net benefit to species. Implementation of 22 
CM12 which contains measures to assess the amount of mercury before project development, 23 
followed by appropriate design and adaptation management, would minimize the potential for 24 
increased methylmercury exposure, and would result in no adverse effect on the species.  25 

With these measures in place, indirect effects of plan implementation would not result in a 26 
substantial adverse effect on the species through habitat modification or potential mortality of a 27 
special-status species. Therefore, the indirect effects of Alternative 4 implementation would have a 28 
less-than-significant impact on California black rail. No mitigation would be required. 29 

Impact BIO-60: Fragmentation of California Black Rail Habitat as a Result of Conservation 30 
Component Implementation 31 

Restoration activities may temporarily fragment existing wetlands in Suisun Marsh and could create 32 
temporary barriers to California black rail movements. Grading, filling, contouring and other initial 33 
ground-disturbing activities could remove habitat along movement corridors used by individuals 34 
and potentially temporarily reduce access to adjacent habitat areas. The temporary adverse effects 35 
of fragmentation of tidal brackish emergent wetland habitat for California black rail or restoration 36 
activities resulting in barriers to movement would be minimized through sequencing of CM4 Tidal 37 
Natural Community Restoration activities. The tidal natural communities restoration would be 38 
phased through the course of the BDCP restoration program to allow for recovery of some areas 39 
before restoration actions are initiated in other areas. In addition, AMM38 California Black Rail 40 
would avoid and minimize effects on California black rail.  41 

NEPA Effects: The fragmentation of existing wetlands and creation of temporary barriers to 42 
movement would not represent an adverse effect on California black rail as a result of habitat 43 
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modification of a special-status species because CM4 Tidal Natural Communities Restoration would 1 
be phased to allow for the recovery of some areas before restoration actions are initiated in other 2 
areas. In addition, AMM38 California Black Rail would avoid and minimize effects on California black 3 
rail. 4 

CEQA Conclusion: The fragmentation of existing wetlands and creation of temporary barriers to 5 
movement would represent a less-than-significant impact on California black rail as a result of 6 
habitat modification of a special-status species because CM4 Tidal Natural Communities Restoration 7 
would be phased to allow for the recovery of some areas before restoration actions are initiated in 8 
other areas. In addition, AMM38 California Black Rail would avoid and minimize impacts on 9 
California black rail. No mitigation would be required. 10 

Impact BIO-61: Periodic Effects of Inundation of California Black Rail Habitat as a Result of 11 
Implementation of Conservation Components 12 

Flooding of the Yolo Bypass from CM2 Yolo Bypass Fisheries Enhancement would not result in the 13 
periodic inundation of modeled habitat for California black rail. There are no records for California 14 
black rails in the Yolo Bypass, although the species is highly secretive and the extent to which the 15 
area has been surveyed for California black rails is unknown. Therefore, there is potential for the 16 
species to occur in the Yolo Bypass. In addition, rails may occur in the bypass after restoration 17 
activities are completed. However, periodic inundation would not result in permanent habitat loss 18 
and would not prevent use of the bypass by current or future rail populations.  19 

Based on hypothetical floodplain restoration for CM5 Seasonally Inundated Floodplain Restoration, 20 
construction of setback levees could result in increased magnitude, frequency and duration of 21 
periodic inundation by up to 6 acres of modeled California black rail habitat in CZ 7. The risk of 22 
changes in inundation frequency, magnitude, and duration through CM2 and CM5 affecting 23 
California black rail are considered to be low, and would not be expected to result in adverse effects 24 
on the species.  25 

NEPA Effects: Periodic inundation under CM2 Yolo Bypass Fisheries Enhancement and CM5 26 
Seasonally Inundated Floodplain Restoration would not represent an adverse effect on California 27 
black rail as a result of habitat modification of a special-status species because periodic inundation 28 
would not result in permanent habitat loss and would not prevent use of the bypass by current or 29 
future rail populations. The risk of changes in inundation frequency and duration through CM2 and 30 
CM5 affecting California black rail is considered to be low. 31 

CEQA Conclusion: Periodic inundation under CM2 Yolo Bypass Fisheries Enhancement and CM5 32 
Seasonally Inundated Floodplain Restoration would represent a less-than-significant impact on 33 
California black rail because periodic inundation would not result in permanent habitat loss and 34 
would not prevent use of the bypass by current or future rail populations. The risk of changes in 35 
inundation frequency and duration as a result of CM2 and CM5 affecting California black rail is 36 
considered to be low. No mitigation would be required. 37 
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California Clapper Rail1 1 

This section describes the effects of Alternative 4, including water conveyance facilities construction 2 
and implementation of other conservation components, on California clapper rail. California clapper 3 
rail modeled habitat includes primarily middle marsh habitat with select emergent wetland plant 4 
alliances. High marsh is also used if it is of high value, and low marsh provides foraging habitat for 5 
the species. California clapper rail secondary habitats generally provide only a few ecological 6 
functions such as foraging (low marsh) or high-tide refuge (upland transition zones), while primary 7 
habitats provide multiple functions including breeding, effective predator cover, and foraging 8 
opportunities. Further details regarding the habitat model, including assumptions on which the 9 
model is based, are provided in Appendix 2.A, Covered Species Accounts, of the Draft BDCP. 10 

Construction and restoration associated with Alternative 4 conservation measures would result in 11 
both temporary and permanent losses of California clapper rail modeled habitat as indicated in 12 
Table 12-4-26. Full implementation of Alternative 4 would also include the following conservation 13 
actions over the term of the BDCP to benefit the California clapper rail (see Chapter 3, Section 3.3, 14 
Biological Goals and Objectives, of the Draft BDCP).  15 

 Restore or create at least 6,000 acres of tidal brackish emergent wetland in CZ 11 including at 16 
least 1,500 acres of middle and high marsh (Objectives TBEWNC1.1 and TBEWNC1.2, associated 17 
with CM4). 18 

As explained below, with the restoration and protection of these amounts of habitat, in addition to 19 
natural community enhancement and management commitments (including CM12 Methylmercury 20 
Management as revised in Appendix D, Substantive BDCP Revisions, in this RDEIR/SDEIS) and 21 
implementation of AMM1–AMM7, AMM19 California Clapper Rail, and AMM27 Selenium Management 22 
(as revised in Appendix D, Substantive BDCP Revisions, in this RDEIR/SDEIS), impacts on the 23 
California clapper rail would not be adverse for NEPA purposes and would be less than significant 24 
for CEQA purposes.  25 

                                                             
1 Based on recent genetic studies by Maley and Brumfield (2013) and Chesser et al. (2014), the “California” 
(Rallus longirostris obsoletus), “Yuma” (R. l. yumanensis), and “light-footed” (R. l. levipes) subspecies of clapper 
rail are now recognized by the American Ornithologists’ Union (AOU) as a separate species: Ridgway’s rail 
(Rallus obsoletus). As such, the taxon formerly known as California clapper rail (R. l. obsoletus) is now 
California Ridgway’s rail (R. o. obsoletus). For the purposes of this document, the “California clapper rail” 
common name has been retained due to its use in previous BDCP documents. 
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Table 12-4-26. Changes in California Clapper Rail Modeled Habitat Associated with Alternative 4 1 
(acres)a 2 

Conservation 
Measureb Habitat Type 

Permanent  Temporary  Periodicd 

NT LLT c  NT LLT c  CM2 CM5 

CM1 
Primary 0 0  0 0  NA NA 

Secondary 0 0  0 0  NA NA 

Total Impacts CM1 0 0  0 0    

CM2–CM18 
Primary 26 27  0 0  NA NA 

Secondary 50 50  0 0  NA NA 

Total Impacts CM2–CM18 76 77  0 0   
 

TOTAL IMPACTS 76 77  0 0    

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over the 
BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from restoration, 
creation and protection activities. 

d Periodic effects were estimated for the late long-term only.  

NT = near-term 

LLT = late long-term 

NA = not applicable 

 3 

Impact BIO-62: Loss or Conversion of Habitat for and Direct Mortality of California Clapper 4 
Rail  5 

Alternative 4 conservation measures would result in the total loss or conversion of up to 35 acres of 6 
modeled clapper rail habitat consisting of 27 acres of primary habitat and 50 acres of secondary 7 
habitat (Table 12-4-26). The conservation measure that would result in these losses is tidal natural 8 
communities restoration (CM4). Habitat enhancement and management activities (CM11), which 9 
include ground disturbance or removal of nonnative vegetation, could also result in local adverse 10 
habitat effects. Each of these individual activities is described below. A summary statement of the 11 
combined impacts and NEPA effects, and a CEQA conclusion follow the individual conservation 12 
measure discussions. 13 

 CM4 Tidal Natural Communities Restoration: Site preparation and inundation would convert 14 
approximately 77 acres of modeled California clapper rail habitat (27 acres of primary habitat, 15 
50 acres of secondary habitat), the majority of which would occur in CZ 11. The tidal marsh 16 
restoration action would not result in the permanent loss of any California clapper rail habitat in 17 
the study area. However, approximately 27 acres of primary habitat would be converted to 18 
secondary low marsh habitat and 50 acres of secondary habitat would be converted to middle or 19 
high marsh. Full implementation of CM4 would restore or create at least 6,000 acres of tidal 20 
brackish emergent wetland in CZ 11. Tidal wetlands would be restored as a mosaic of large, 21 
interconnected, and biologically diverse patches that supported a natural gradient extending 22 
from subtidal to the upland fringe. Much of the restored tidal brackish emergent wetland would 23 
meet the primary habitat requirements of the California clapper rail, including development of 24 



 
Alternative 4 

Terrestrial Biological Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12-251 
2015 

ICF 00139.14 

 

mid- and high-marsh vegetation with dense, tall stands of pickleweed cover. Restoration would 1 
be sequenced and spaced in a manner that minimizes any temporary, initial loss of habitat and 2 
habitat fragmentation.  3 

 CM11 Natural Communities Enhancement and Management: Because the entire California 4 
clapper rail population is restricted to the San Francisco Bay Area estuary, BDCP enhancement 5 
and restoration actions would be expected to benefit the species by creating the potential for 6 
extending its abundance and distribution in Suisun Marsh. Occupied California clapper rail 7 
habitat would be monitored to determine if there is a need for predator control actions. If 8 
implemented, nonnative predators would be controlled as needed to reduce nest predation and 9 
to help maintain species abundance. A variety of habitat management actions included in CM11 10 
Natural Communities Enhancement and Management that are designed to enhance wildlife 11 
values in restored and protected tidal wetland habitats could result in localized ground 12 
disturbances that could temporarily remove small amounts of California clapper rail habitat. 13 
Ground-disturbing activities, such as removal of nonnative vegetation and road and other 14 
infrastructure maintenance activities, would be expected to have minor adverse effects on 15 
available California clapper rail habitat. These potential effects are currently not quantifiable, 16 
but would be minimized with implementation of AMM19 California Clapper Rail (see Appendix 17 
D, Substantive BDCP Revisions, of this RDEIR/SDEIS). 18 

 Operations and Maintenance: Postconstruction operation and maintenance of the restoration 19 
infrastructure could result in ongoing but periodic disturbances that could affect California 20 
clapper rail use of the surrounding habitat in Suisun. Maintenance activities could include 21 
vegetation management, and levee repair. These effects, however, would be reduced by AMMs 22 
and conservation actions as described below. 23 

 Injury and Direct Mortality: Construction vehicle activity may cause injury or mortality to 24 
California black rail. If rails are present adjacent to covered activities, the operation of 25 
equipment for land clearing, and habitat restoration, enhancement, and management could 26 
result in injury or mortality of California clapper rail. Operation of construction equipment could 27 
result in injury or mortality of California clapper rails. Risk would be greatest to eggs and 28 
nestlings susceptible to land clearing activities, nest abandonment, or increased exposure to the 29 
elements or to predators. Injury to adults and fledged juveniles is less likely as these individuals 30 
are expected to avoid contact with construction equipment. However, nest sites would be 31 
avoided during the nesting season as required by AMM1–AMM7 and AMM19 California Clapper 32 
Rail. 33 

The following paragraphs summarize the combined effects discussed above and describe other 34 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA conclusions are also 35 
included. 36 

Near-Term Timeframe 37 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 38 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 39 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 40 
effects of construction would not be adverse under NEPA. There would be no impacts resulting from 41 
the construction of the water conveyance facilities (CM1). However, there would be a loss of 76 42 
acres of modeled habitat for California clapper rail in the study area in the near-term. These effects 43 
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would result from implementing CM4 Tidal Natural Communities Restoration (26 acres of primary 1 
and 50 acres of secondary habitat).  2 

The typical NEPA and CEQA project-level mitigation ratio for those natural communities affected by 3 
CM4 and that are identified in the biological goals and objectives for California clapper rail in 4 
Chapter 3, Conservation Strategy, of the Draft BDCP would be 1:1 for restoration/creation of tidal 5 
brackish emergent habitat. Using this ratio would indicate that 76 acres of tidal brackish emergent 6 
wetland should be restored/created to compensate for the CM4 losses of California clapper rail 7 
habitat.  8 

The BDCP has committed to near-term goals of restoring 2,000 acres of tidal brackish emergent 9 
wetland in the Plan Area (Table 3-4 in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS). 10 
These conservation actions are associated with CM4 and would occur in the same timeframe as the 11 
early restoration losses, thereby avoiding adverse effects on California clapper rail. The tidal 12 
brackish emergent wetland would be restored in CZ 11 among the Western Suisun/Hill Slough 13 
Marsh Complex, the Suisun Slough/Cutoff Slough Marsh Complex, and the Nurse Slough/Denverton 14 
Marsh complex (Objective TBEWNC1.1) and would be restored in a way that creates topographic 15 
heterogeneity and in areas that increase connectivity among protected lands (Objectives 16 
TBEWNC1.4). These biological goals and objectives would inform the near-term restoration efforts 17 
and represent performance standards for considering the effectiveness of restoration actions. These 18 
Plan objectives represent performance standards for considering the effectiveness of CM4 19 
restoration actions. The acres of restoration contained in the near-term Plan goals satisfy the typical 20 
mitigation that would be applied to the near-term effects of tidal restoration. 21 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 22 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 23 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 24 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 25 
Material, AMM7 Barge Operations Plan, and AMM19 California Clapper Rail. All of these AMMs 26 
include elements that would avoid or minimize the risk of affecting individuals and species habitats 27 
adjacent to work areas. The AMMs are described in detail in Appendix 3.C, Avoidance and 28 
Minimization Measures, of the Draft BDCP, and an updated version of AMM6 Disposal and Reuse of 29 
Spoils, Reusable Tunnel Material, and Dredged Material and AMM19 California Clapper Rail are 30 
described in Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS  31 

Late Long-Term Timeframe 32 

The habitat model indicates that the study area supports approximately 296 acres of primary and 33 
6,420 acres of secondary habitat for California clapper rail. Alternative 4 as a whole would result in 34 
the permanent loss of and temporary effects on 27 acres of primary habitat and to 50 acres of 35 
secondary habitat for California clapper rail during the term of the Plan (9% of the total primary 36 
habitat in the study area and less than 1% of the total secondary habitat in the study area). The 37 
locations of these losses are described above in the analyses of individual conservation measures. 38 
The Plan includes commitments through CM4 Tidal Natural Communities Restoration to restore or 39 
create at least 6,000 acres of tidal brackish emergent wetlands for California clapper rail in Suisun 40 
Marsh in CZ 11 (Objective TBEWNC1.1). These tidal wetlands would be restored as a mosaic of large, 41 
interconnected and biologically diverse patches and at least 1,500 acres of the restored marsh 42 
would consist of middle-and high-marsh vegetation, serving as primary habitat for California 43 
clapper rail in Suisun Marsh (Objectives TBEWNC1.1 and TBEWNC1.2). Additional pressures on the 44 
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species such as loss of habitat from invasive species and mortality from nest predators would also 1 
be addressed through the BDCP. Perennial pepperweed, which outcompetes suitable clapper rail 2 
habitat (such as pickleweed) would be reduced to no more than 10% cover in the tidal brackish 3 
emergent wetland natural community within CZ 11 (TBEWNC2.1). In addition, nonnative predators 4 
would be controlled to reduce nest predation if necessary through CM11 Natural Communities 5 
Enhancement and Management.  6 

The BDCP’s beneficial effects analysis (see Chapter 5, Section 5.6, Effects on Covered Wildlife and 7 
Plant Species, of the Draft BDCP) estimates that the restoration and protection actions discussed 8 
above, would result in the restoration of 1,500 acres of primary habitat and 4,500 acres of 9 
secondary habitat for California clapper rail.  10 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 11 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 12 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 13 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 14 
Material, AMM7 Barge Operations Plan, and AMM19 California Clapper Rail. All of these AMMs 15 
include elements that would avoid or minimize the risk of affecting individuals and species habitats 16 
adjacent to work areas. The AMMs are described in detail in Appendix 3.C, Avoidance and 17 
Minimization Measures, of the Draft BDCP, and an updated version of AMM6 Disposal and Reuse of 18 
Spoils, Reusable Tunnel Material, and Dredged Material and AMM19 California Clapper Rail are 19 
described in Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS. 20 

NEPA Effects: The loss of California clapper rail habitat associated with Alternative 4 would 21 
represent an adverse effect as a result of habitat modification of a special-status species and 22 
potential for direct mortality in the absence of other conservation actions. However, with habitat 23 
protection and restoration associated with CM4, guided by biological goals and objectives and by 24 
AMM1 Worker Awareness Training, AMM2 Construction Best Management Practices and Monitoring, 25 
AMM3 Stormwater Pollution Prevention Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill 26 
Prevention, Containment, and Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable 27 
Tunnel Material, and Dredged Material, AMM7 Barge Operations Plan, and AMM19 California Clapper 28 
Rail, which would be in place during all project activities, the effects of Alternative 4 as a whole on 29 
clapper rail would not be adverse under NEPA. 30 

CEQA Conclusion:  31 

Near-Term Timeframe 32 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 33 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 34 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 35 
effects of construction would be less than significant under CEQA. There would be no impacts 36 
resulting from the construction of the water conveyance facilities (CM1). However, there would be a 37 
loss of 76 acres of modeled habitat for California clapper rail in the study area in the near-term from 38 
the implementation of CM4 Tidal Natural Communities Restoration (26 acres of primary and 50 acres 39 
of secondary habitat).  40 

The typical NEPA and CEQA project-level mitigation ratio for those natural communities affected by 41 
CM4 and that are identified in the biological goals and objectives for California clapper rail in 42 
Chapter 3, Conservation Strategy, of the Draft BDCP would be 1:1 for restoration/creation of tidal 43 
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brackish emergent habitat. Using this ratio would indicate that 76 acres of tidal brackish emergent 1 
wetland should be restored/created to mitigate the CM4 losses of California clapper rail habitat.  2 

The BDCP has committed to near-term goals of restoring 2,000 acres of tidal brackish emergent 3 
wetland in the study area. These conservation actions are associated with CM4 and would occur in 4 
the same timeframe as the early restoration losses, thereby avoiding adverse effects on California 5 
clapper rail. The tidal brackish emergent wetland would be restored in CZ 11 among the Western 6 
Suisun/Hill Slough Marsh Complex, the Suisun Slough/Cutoff Slough Marsh Complex, and the Nurse 7 
Slough/Denverton Marsh complex (Objective TBEWNC1.1) and would be restored in a way that 8 
creates topographic heterogeneity and in areas that increase connectivity among protected lands 9 
(Objectives TBEWNC1.4).  10 

These biological goals and objectives would inform the near-term restoration efforts and represent 11 
performance standards for considering the effectiveness of restoration actions. These Plan 12 
objectives represent performance standards for considering the effectiveness of CM4 restoration 13 
actions.  14 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 15 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 16 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 17 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 18 
Material, AMM7 Barge Operations Plan, and AMM19 California Clapper Rail. All of these AMMs 19 
include elements that would avoid or minimize the risk of affecting individuals and species habitats 20 
adjacent to work areas. The AMMs are described in detail in Appendix 3.C, Avoidance and 21 
Minimization Measures, of the Draft BDCP, and an updated version of AMM6 Disposal and Reuse of 22 
Spoils, Reusable Tunnel Material, and Dredged Material and AMM19 California Clapper Rail are 23 
described in Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS. 24 

In the absence of other conservation actions, the loss of California clapper rail habitat and potential 25 
direct mortality of this species under Alternative 4 would represent an adverse effect as a result of 26 
habitat modification of a special-status species and potential for direct mortality. This impact would 27 
be significant. However, the BDCP has committed to habitat protection, restoration, management 28 
and enhancement activities. As outlined in Draft BDCP Chapter 3, Section 3.4.4, Conservation 29 
Measures, natural community restoration and protection are planned so that they keep pace with 30 
project impacts. Thus, there would be minimal lag time between impacts and implementation of 31 
those measures designed to offset those impacts on natural communities and the species that use 32 
them. In addition, AMM19 California Clapper Rail and AMM1–AMM7 would avoid and minimize 33 
potential impacts on the species from construction-related habitat loss and noise and disturbance. 34 
Because the number of acres required to meet the typical mitigation ratio described above would be 35 
only 76 acres of restored tidal natural communities, the 2,000 acres of tidal brackish emergent 36 
wetland restoration contained in the near-term Plan goals, and the additional detail in the biological 37 
objectives for California clapper rail, are more than sufficient to support the conclusion that the 38 
near-term impacts of habitat loss and direct mortality under Alternative 4 would be less than 39 
significant under CEQA.  40 

Late Long-Term Timeframe 41 

The habitat model indicates that the study area supports approximately 296 acres of primary and 42 
6,420 acres of secondary habitat for California clapper rail. Alternative 4 as a whole would result in 43 
the permanent loss of and temporary effects on 27 acres of primary habitat and to 8 acres of 44 
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secondary habitat for California clapper rail during the term of the Plan (9% of the total primary 1 
habitat in the study area and less than 1% of the total secondary habitat in the study area). The 2 
locations of these losses are described above in the analyses of individual conservation measures. 3 
The Plan includes a commitment to restore or create at least 6,000 acres of tidal brackish emergent 4 
wetlands for California clapper rail in Suisun Marsh in CZ 11 (Objective TBEWNC1.1). These tidal 5 
wetlands would be restored as a mosaic of large, interconnected and biologically diverse patches 6 
and much of the restored marsh would consist of middle-and high-marsh vegetation with dense, tall 7 
stands of pickelweed, serving as primary habitat for clapper rail in Suisun Marsh (Objective 8 
TBEWNC1.1). Additional pressures on the species such as loss of habitat from invasive species and 9 
mortality from nest predators would also be addressed through the BDCP. Perennial pepperweed, 10 
which outcompetes suitable clapper rail habitat (such as pickleweed) would be reduced to no more 11 
than 10% cover in the tidal brackish emergent wetland natural community within CZ 11 12 
(TBEWNC2.1). In addition, nonnative predators would be controlled to reduce nest predation if 13 
necessary through CM11 Natural Communities Enhancement and Management.  14 

The BDCP’s beneficial effects analysis (see Chapter 5, Section 5.6, Effects on Covered Wildlife and 15 
Plant Species, of the Draft BDCP) estimates that the restoration and protection actions discussed 16 
above, would result in the restoration of 1,500 acres of primary habitat and 4,500 acres of 17 
secondary habitat for California clapper rail.  18 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 19 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 20 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 21 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 22 
Material, AMM7 Barge Operations Plan, and AMM19 California Clapper Rail. All of these AMMs 23 
include elements that would avoid or minimize the risk of affecting individuals and species habitats 24 
adjacent to work areas. The AMMs are described in detail in Appendix 3.C, Avoidance and 25 
Minimization Measures, of the Draft BDCP, and an updated version of AMM6 Disposal and Reuse of 26 
Spoils, Reusable Tunnel Material, and Dredged Material and AMM19 California Clapper Rail are 27 
described in Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS. 28 

Considering Alternative 4’s protection and restoration provisions, which would provide acreages of 29 
new or enhanced habitat in amounts greater than necessary to compensate for habitats lost to 30 
construction and restoration activities, loss of habitat or direct mortality through implementation of 31 
Alternative 4 would not result in a substantial adverse effect through habitat modifications and 32 
would not substantially reduce the number or restrict the range of the species. Therefore, the 33 
alternative would have a less-than-significant impact on California clapper rail.  34 

Impact BIO-63: Indirect Effects of Plan Implementation on California Clapper Rail  35 

Indirect construction-related effects: California clapper rail habitat within the vicinity of 36 
proposed restoration areas could be indirectly affected by construction activities. Indirect effects 37 
associated with construction include noise, dust, and visual disturbance caused by grading, filling, 38 
contouring, and other ground-disturbing operations outside the project footprint but within 500 39 
feet from the construction edge. Construction noise above background noise levels (greater than 50 40 
dBA) could extend 500 to 5,250 feet from the edge of construction activities (Appendix 5.J, 41 
Attachment 5J.D, Indirect Effects of the Construction of the BDCP Conveyance Facility on Sandhill 42 
Crane, Table 4 in Appendix D, Substantive BDCP Revisions, of this RDEIR/SEIS), although there are no 43 
available data to determine the extent to which these noise levels could affect California clapper rail. 44 
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The use of mechanical equipment during construction-related restoration activities could cause the 1 
accidental release of petroleum or other contaminants that could affect clapper rail in the 2 
surrounding habitat. The inadvertent discharge of sediment or excessive dust adjacent to California 3 
clapper rail habitat could also affect the species. If construction occurs during the nesting season, 4 
these indirect effects could result in the loss or abandonment of nests, and mortality of any eggs 5 
and/or nestlings. However, there is a commitment in AMM19 California Clapper Rail (see Appendix 6 
D, Substantive BDCP Revisions, of this RDEIR/SDEIS) that preconstruction surveys of potential 7 
breeding habitat would be conducted within 500 feet of project activities, and a 500-foot no-8 
disturbance buffer would be established around any territorial call-centers during the breeding 9 
season. In addition, construction would be avoided altogether if breeding territories cannot be 10 
accurately delimited. 11 

Preconstruction surveys conducted under AMM19 California Clapper Rail would ensure 12 
construction-related noise and visual disturbances would not have an adverse effect on California 13 
clapper rail. AMM1–AMM7, including AMM2 Construction Best Management Practices and 14 
Monitoring, would minimize the likelihood of such spills from occurring and ensure measures were 15 
in place to prevent runoff from the construction area and to avoid negative effects of dust on the 16 
species. Therefore, with the implementation of AMM1–AMM7 and AMM19 California Clapper Rail, 17 
there would be no adverse effect on California clapper rail. 18 

Salinity: Water operations under Operational Scenario A would have an effect on salinity gradients 19 
in Suisun Marsh. These effects cannot be disaggregated from tidal habitat restoration, which would 20 
also cause changes in salinity gradients. It is expected that the salinity of water in Suisun Marsh 21 
would generally increase as a result of water operations and operations of salinity-control gates to 22 
mimic a more natural water flow. This would likely encourage the establishment of tidal wetland 23 
plant communities tolerant of more brackish environments, which would be beneficial to California 24 
clapper rail because its historical natural Suisun Marsh habitat was brackish tidal marsh. 25 

Methylmercury Exposure: California clapper rail modeled habitat includes primarily middle marsh 26 
habitat with select emergent wetland plant alliances in Suisun Marsh. High marsh is also used if it is 27 
of high value, and low marsh provides foraging habitat for the species. California clapper rails are a 28 
top predator in the benthic food chain; they forage by probing their beaks into the mud (Zembal and 29 
Fancher 1988) and prey primarily on mussels, spiders, seeds and hulls of cordgrass, and insects 30 
(Eddleman and Conway 1998). 31 

Largemouth bass was used as a surrogate species for analysis (see Appendix D, Substantive BDCP 32 
Revisions, in this RDEIR/SDEIS). Results of the quantitative modeling of mercury effects on 33 
largemouth bass as a surrogate species would overestimate the effects on Black rail. Organisms 34 
feeding within pelagic-based (algal) food webs have been found to have higher concentrations of 35 
methylmercury than those in benthic or epibenthic food webs; this has been attributed to food chain 36 
length and dietary segregation (Grimaldo et al. 2009). 37 

Mercury is transformed into the more bioavailable form of methylmercury in aquatic systems, 38 
especially areas subjected to regular wetting and drying such as tidal marshes and flood plains. 39 
Thus, BDCP restoration activities that create newly inundated areas could increase bioavailability of 40 
mercury. Concentrations of methylmercury known to be toxic to bird embryos have been found in 41 
the eggs of San Francisco Bay clapper rails (Schwarzbach and Adelsbach 2003); however, currently, 42 
it is unknown how much of the sediment-derived methylmercury enters the food chain in Suisun 43 
Marsh or what tissue concentrations are actually harmful to the California clapper rail. In general, 44 
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the highest methylation rates are associated with high tidal marshes that experience intermittent 1 
wetting and drying and associated anoxic conditions (Alpers et al. 2008). In Suisun Marsh, the 2 
conversion of managed wetlands to tidal wetlands is expected to result in an overall reduction in 3 
mercury methylation. Due to the complex and very site-specific factors that will determine if 4 
mercury becomes mobilized into the foodweb, CM12 Methylmercury Management, is included to 5 
provide for site-specific evaluation for each restoration project. If a project is identified where there 6 
is a high potential for methylmercury production that could not be fully addressed through 7 
restoration design and adaptive management, alternate restoration areas would be considered. 8 
CM12 would be implemented in coordination with other similar efforts to address mercury in the 9 
Delta, and specifically with the DWR Mercury Monitoring and Analysis Section. This conservation 10 
measure would include the following actions. 11 

 Assess pre-restoration conditions to determine the risk that the project could result in increased 12 
mercury methylation and bioavailability 13 

 Define design elements that minimize conditions conducive to generation of methylmercury in 14 
restored areas. 15 

 Define adaptive management strategies that can be implemented to monitor and minimize 16 
actual postrestoration creation and mobilization of methylmercury. 17 

Selenium Exposure: Selenium is an essential nutrient for avian species and has a beneficial effect in 18 
low doses. However, higher concentrations can be toxic (Ackerman and Eagles-Smith 2009, 19 
Ohlendorf and Heinz 2009) and can lead to deformities in developing embryos, chicks, and adults, 20 
and can also result in embryo mortality (Ackerman and Eagles-Smith 2009, Ohlendorf and Heinz 21 
2009). The effect of selenium toxicity differs widely between species and also between age and sex 22 
classes within a species. In addition, the effect of selenium on a species can be confounded by 23 
interactions with the effects of other contaminants such as mercury (Ackerman and Eagles-Smith 24 
2009).  25 

The primary source of selenium bioaccumulation in birds is through their diet (Ackerman and 26 
Eagles-Smith 2009, Ohlendorf and Heinz 2009) and selenium concentration in species differs by the 27 
trophic level at which they feed (Ackerman and Eagles-Smith 2009, Stewart et al. 2004). At 28 
Kesterson Reservoir in the San Joaquin Valley, selenium concentrations in invertebrates have been 29 
found to be two to six times the levels in rooted plants. Furthermore, bivalves sampled in the San 30 
Francisco Bay contained much higher selenium levels than crustaceans such as copepods (Stewart et 31 
al. 2004). Studies conducted at the Grasslands in Merced County recorded higher selenium levels in 32 
black-necked stilts which feed on aquatic invertebrates than in mallards and pintails, which are 33 
primarily herbivores (Paveglio and Kilbride 2007). Diving ducks in the San Francisco Bay (which 34 
forage on bivalves) have much higher levels of selenium levels than shorebirds that prey on aquatic 35 
invertebrates (Ackerman and Eagles-Smith 2009). Therefore, birds that consume prey with high 36 
levels of selenium have a higher risk of selenium toxicity. 37 

Selenium toxicity in avian species can result from the mobilization of naturally high concentrations 38 
of selenium in soils (Ohlendorf and Heinz 2009) and covered activities have the potential to 39 
exacerbate bioaccumulation of selenium in avian species, including California clapper rail. Marsh 40 
(tidal and nontidal) and floodplain restoration have the potential to mobilize selenium, and 41 
therefore increase avian exposure from ingestion of prey items with elevated selenium levels. Thus, 42 
BDCP restoration activities that create newly inundated areas could increase bioavailability of 43 
selenium (see Chapter 3, Conservation Strategy, of the Draft BDCP for details of restoration). 44 
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Changes in selenium concentrations were analyzed in Chapter 8, Water Quality, of the Draft EIR/EIS 1 
and it was determined that, relative to Existing Conditions and the No Action Alternative, CM1 2 
would not result in substantial, long‐term increases in selenium concentrations in water in the Delta 3 
under any alternative. However, it is difficult to determine whether the effects of potential increases 4 
in selenium bioavailability associated with restoration‐related conservation measures (CM4, CM5) 5 
would lead to adverse effects on California clapper rail.  6 

Because of the uncertainty that exists at this programmatic level of review, there could be a 7 
substantial effect on California clapper rail from increases in selenium associated with restoration 8 
activities. This effect would be addressed through the implementation of AMM27 Selenium 9 
Management (Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS) which would provide 10 
specific tidal habitat restoration design elements to reduce the potential for bioaccumulation of 11 
selenium and its bioavailability in tidal habitats. Furthermore, the effectiveness of selenium 12 
management to reduce selenium concentrations and/or bioaccumulation would be evaluated 13 
separately for each restoration effort as part of design and implementation. This avoidance and 14 
minimization measure would be implemented as part of the tidal habitat restoration design 15 
schedule.  16 

NEPA Effects: Noise and visual disturbances related to construction-related activities from 17 
conservation measures could disturb California clapper rail habitat adjacent to work sites. Potential 18 
effects of noise and visual disturbances on California clapper rail would be minimized with AMM19 19 
California Clapper Rail. AMM1–AMM7, including AMM2 Construction Best Management Practices and 20 
Monitoring, would minimize the likelihood of spills from occurring and ensure that measures were 21 
in place to prevent runoff from the construction area and to avoid negative effects of dust on the 22 
species.  23 

Implementation of Operational Scenario A, including operation of salinity-control gates, and tidal 24 
habitat restoration are expected to increase water salinity in Suisun Marsh, which would be 25 
expected to establish tidal marsh similar to historic conditions.  26 

Tidal habitat restoration could result in increased exposure of California clapper rail to selenium. 27 
This effect would be addressed through the implementation of AMM27 Selenium Management, which 28 
would provide specific tidal habitat restoration design elements to reduce the potential for 29 
bioaccumulation of selenium and its bioavailability in tidal habitats.  30 

Restoration Actions that would create tidal marsh could provide biogeochemical conditions for 31 
methylation of mercury in the in the newly inundated soils. There is potential for increased 32 
exposure of the California clapper rail foodweb to methylmercury in these areas, with the level of 33 
exposure dependent on the amounts of mercury available in the soils and the biogeochemical 34 
conditions. However, the conversion of managed wetlands to tidal wetlands in Suisun Marsh would 35 
be expected to reduce the overall production of methylmercury, resulting in a net benefit to species. 36 
Implementation of CM12 which contains measures to assess the amount of mercury before project 37 
development, followed by appropriate design and adaptation management, would minimize the 38 
potential for increased methylmercury exposure, and would result in no adverse effect on the 39 
species. 40 

The indirect effects associated with noise and visual disturbances, potential spills of hazardous 41 
material, changes in salinity, and increased exposure to selenium from Alternative 4 implementation 42 
would not have an adverse effect on California clapper rail.  43 
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CEQA Conclusion: Noise and visual disturbances related to construction-related activities from 1 
conservation measures could disturb California clapper rail habitat adjacent to work sites. AMM19 2 
California Clapper Rail would avoid and minimize impacts on California clapper rail from noise and 3 
visual disturbance. The use of mechanical equipment during restoration activities could cause the 4 
accidental release of petroleum or other contaminants or the inadvertent discharge of sediment or 5 
excessive dust adjacent to California clapper rail habitat which could adversely affect the species. 6 
These impacts on California clapper rail would not be adverse with the incorporation of AMM1–7 
AMM7 into the BDCP.  8 

Implementation of Operational Scenario A, including operation of salinity-control gates, and tidal 9 
habitat restoration are expected to increase water salinity in Suisun Marsh. These salinity gradient 10 
changes should have a beneficial impact on California clapper rail through the establishment of tidal 11 
marsh similar to historic conditions.  12 

Tidal habitat restoration could result in increased exposure of California clapper rail to selenium. 13 
This effect would be addressed through the implementation of AMM27 Selenium Management which 14 
would provide specific tidal habitat restoration design elements to reduce the potential for 15 
bioaccumulation of selenium and its bioavailability in tidal habitats. 16 

Restoration Actions that would create tidal marsh could provide biogeochemical conditions for 17 
methylation of mercury in the in the newly inundated soils. There is potential for increased 18 
exposure of the California clapper rail foodweb to methylmercury in these areas, with the level of 19 
exposure dependent on the amounts of mercury available in the soils and the biogeochemical 20 
conditions. However, the conversion of managed wetlands to tidal wetlands in Suisun Marsh would 21 
be expected to reduce the overall production of methylmercury, resulting in a net benefit to species. 22 
Implementation of CM12 which contains measures to assess the amount of mercury before project 23 
development, followed by appropriate design and adaptation management, would minimize the 24 
potential for increased methylmercury exposure, and would result in no adverse effect on the 25 
species. Tidal habitat restoration could result in increased exposure of California clapper rail to 26 
selenium. This effect would be addressed through the implementation of AMM27 Selenium 27 
Management which would provide specific tidal habitat restoration design elements to reduce the 28 
potential for bioaccumulation of selenium and its bioavailability in tidal habitats.  29 

With these measures in place, indirect effects of plan implementation would not result in a 30 
substantial adverse effect on the species through habitat modification or potential mortality of a 31 
special-status species. Therefore, the indirect effects of Alternative 4 implementation would have a 32 
less-than-significant impact on California clapper rail.  33 

Impact BIO-64: Effects on California Clapper Rail Associated with Electrical Transmission 34 
Facilities 35 

Isolated patches of suitable California clapper rail habitat may occur in the study area as far east as 36 
(but not including) Sherman Island. Home range and territory of the California clapper rail is not 37 
known, but in locations outside of California, clapper rail territory ranges 0.3 acre to 8 acres (0.1 to 38 
3.2 hectares) (Rush et al. 2012), indicating that known occurrences are not likely to intersect with 39 
the proposed lines (BDCP Attachment 5J.C, Analysis of Potential Bird Collisions at Proposed BDCP 40 
Transmission Lines). The location of the current population and suitable habitat for the species make 41 
collision with the proposed transmission lines highly unlikely.  42 
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NEPA Effects: The construction and presence of new transmission lines would not have an adverse 1 
effect on California clapper rail because the location of the current population and suitable habitat 2 
for the species would make collision with the proposed transmission lines highly unlikely. 3 

CEQA Conclusion: The construction and presence of new transmission lines would have a less-than-4 
significant impact on California clapper rail because the location of the current population and 5 
suitable habitat for the species would make collision with the proposed transmission lines highly 6 
unlikely.  7 

Impact BIO-65: Fragmentation of California Clapper Rail Habitat as a Result of Conservation 8 
Component Implementation 9 

Restoration activities may temporarily fragment existing wetlands in Suisun Marsh and could create 10 
temporary barriers to movements of California clapper rail. Grading, filling, contouring and other 11 
initial ground-disturbing activities could remove habitat along movement corridors used by 12 
individuals and, thus, temporarily reduce access to adjacent habitat areas. The temporary adverse 13 
effects of fragmentation of tidal brackish emergent wetland habitat for California clapper rail or 14 
restoration activities resulting in barriers to movement would be minimized through sequencing of 15 
restoration activities to minimize effects of temporary habitat loss. The tidal natural communities 16 
restoration would be phased through the course of the BDCP restoration program to allow for 17 
recovery of some areas before restoration actions are initiated in other areas. In addition, AMM19 18 
California Clapper Rail would avoid and minimize effects on California clapper rail.  19 

NEPA Effects: The fragmentation of existing wetlands and creation of temporary barriers to 20 
movement would not represent an adverse effect on California clapper rail as a result of special-21 
status species habitat modification because CM4 Tidal Natural Communities Restoration would be 22 
phased to allow for the recovery of some areas before restoration actions are initiated in other 23 
areas. In addition, AMM19 California Clapper Rail would avoid and minimize effects on California 24 
clapper rail.  25 

CEQA Conclusion: The fragmentation of existing wetlands and creation of temporary barriers to 26 
movement would represent a less-than-significant impact on California clapper rail as a result of 27 
habitat modification of a special status species because CM4 Tidal Natural Communities Restoration 28 
would be phased to allow for the recovery of some areas before initiating restoration actions in 29 
other areas. In addition, In addition, AMM19 California Clapper Rail would avoid and minimize 30 
effects on California clapper rail.  31 

California Least Tern 32 

This section describes the effects of Alternative 4, including water conveyance facilities construction 33 
and implementation of other conservation components, on California least tern. California least tern 34 
modeled habitat identifies foraging habitat as all tidal perennial aquatic natural community in the 35 
study area. Breeding habitat is not included in the model because most of the natural shoreline in 36 
the study area that historically provided nesting sites has been modified or removed.  37 

Construction and restoration associated with Alternative 4 conservation measures would result in 38 
both temporary and permanent losses of California least tern modeled foraging habitat as indicated 39 
in Table 12-4-27. Full implementation of Alternative 4 would also include the following 40 
conservation actions over the term of the BDCP to benefit California least tern (see Chapter 3, 41 
Section 3.3, Biological Goals and Objectives, of the Draft BDCP). 42 
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 Restore and protect at least 65,000 acres of tidal natural communities and transitional uplands 1 
to accommodate sea level rise (Objective L1.3, associated with CM4). 2 

 Within the at least 65,000 acres of tidal natural communities and transitional uplands, restore or 3 
create tidal perennial aquatic natural community as necessary when creating tidal emergent 4 
wetland (Objective TPANC1.1, associated with CM4). 5 

 Control invasive aquatic vegetation that adversely affects native fish habitat (Objective 6 
TPANC2.1, associated with CM13). 7 

Least terns currently nest on artificial fill adjacent to tidal perennial aquatic habitat in the vicinity of 8 
Suisun Marsh and west Delta, and additional nesting could occur at the edge of tidal perennial 9 
waters whenever disturbed or artificial sites mimic habitat conditions sought for nesting (i.e., sandy 10 
or gravelly substrates with sparse vegetation).  11 

As explained below, with the restoration and protection of tidal perennial aquatic foraging habitat, 12 
in addition to natural community enhancement and management commitments (including CM12 13 
Methylmercury Management as revised in Appendix D, Substantive BDCP Revisions, in this 14 
RDEIR/SDEIS) and implementation of AMM1–AMM7, AMM27 Selenium Management (as revised in 15 
Appendix D, Substantive BDCP Revisions, in this RDEIR/SDEIS), and mitigation to avoid impacts on 16 
terns should they nest in the study area, impacts on the California least tern would not be adverse 17 
for NEPA purposes and would be less than significant for CEQA purposes. 18 

Table 12-4-27. Changes in California Least Tern Modeled Habitat Associated with Alternative 4 19 
(acres)a 20 

Conservation 
Measureb Habitat Type 

Permanent  Temporary  Periodicd 

NT LLT c  NT LLT c  CM2 CM5 

CM1 Foraging 207 207  2,098 2,098  NA NA 

Total Impacts CM1 207 207  2,098 2,098  NA NA 

CM2–CM18 Foraging 38 46  11 16  NA NA 

Total Impacts CM2–CM18 38 46  11 16  NA NA 

TOTAL IMPACTS 245 253  2,109 2,114  NA NA 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT = near-term 

LLT = late long-term 

NA = not applicable 

 21 
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Impact BIO-66: Loss or Conversion of Habitat for and Direct Mortality of California Least Tern 1 

Alternative 4 conservation measures would result in the combined permanent and temporary loss 2 
of up to 2,367 acres of modeled foraging habitat for California least tern (Table 12-4-27). The 3 
conservation measures that would result in these losses are construction of water conveyance 4 
facilities and operation (CM1), Yolo Bypass Fisheries Enhancement (CM2), Tidal Natural 5 
Communities Restoration (CM4), and Seasonally Inundated Floodplain Restoration (CM5). Habitat 6 
enhancement and management activities (CM11), which include ground disturbance or removal of 7 
nonnative vegetation, could also result in local adverse habitat effects. In addition, maintenance 8 
activities associated with the long-term operation of the water conveyance facilities and other BDCP 9 
physical facilities could degrade or eliminate California least tern foraging habitat. Each of these 10 
individual activities is described below. A summary statement of the combined impacts, NEPA 11 
effects, and CEQA conclusion follow the individual conservation measure discussions.  12 

 CM1 Water Facilities Construction: Construction of Alternative 4 conveyance facilities would 13 
result in the combined permanent and temporary loss of up to 2,305 acres of modeled California 14 
least tern aquatic foraging habitat (Table 12-4-27). Of these acres, 207 acres would be a 15 
permanent loss the majority of which would occur where Intakes 2, 3 and 5 encroach on the 16 
Sacramento River’s east bank between Clarksburg and Courtland. Permanent losses would also 17 
occur where new control structures would be built into the California Aqueduct and the Delta 18 
Mendota Canal adjacent to Clifton Court Forebay. The temporary effects on tidal perennial 19 
aquatic habitats would occur at numerous locations, with the largest affect occurring at Clifton 20 
Court Forebay, where the entire forebay would be dredged to provide additional storage 21 
capacity. Other temporary effects would occur in the Sacramento River at Intakes 2, 3, and 5, 22 
and at temporary barge unloading facilities established at three locations along the tunnel route. 23 
The CM1 footprint does not overlap with any California least tern occurrences. Refer to the 24 
Terrestrial Biology Mapbook in Appendix A of this RDEIR/SDEIS for a detailed views of 25 
Alternative 4 construction locations. Impacts from CM1 would occur within the first 10-14 years 26 
of Alternative 4 implementation. 27 

 CM2 Yolo Bypass Fisheries Enhancement: Construction of Yolo Bypass fisheries enhancement 28 
(CM2) would result in the permanent loss of 8 acres and the temporary loss of 11 acres of 29 
modeled aquatic foraging habitat for California least tern in CZ 2. Activities from Fremont and 30 
Sacramento Weir improvements, Putah Creek realignment, and Lisbon Weir modification could 31 
involve excavation and grading in tidal perennial aquatic areas to improve passage of fish 32 
through the bypasses. The loss is expected to occur during the first 10 years of Alternative 4 33 
implementation. 34 

 CM4 Tidal Natural Communities Restoration: Tidal habitat restoration actions would result in the 35 
permanent loss of 36 acres of modeled aquatic foraging habitat for California least tern. An 36 
estimated 65,000 acres of tidal wetlands would be restored during tidal habitat restoration, 37 
consistent with BDCP Objective L1.3. Of these acres, an estimated 27,000 acres of tidal perennial 38 
aquatic would be restored, based on modeling conducted by ESAPWA (refer to Table 5 in 39 
Appendix 3.B, BDCP Tidal Habitat Evolution Assessment, of the Draft BDCP). This restoration is 40 
consistent with BDCP Objective TPANC1.1. Tidal perennial aquatic restoration would be 41 
expected to substantially increase the primary productivity of fish, increasing the prey base for 42 
California least tern. Approximately 3,400 acres of the restoration would happen during the first 43 
10 years of BDCP implementation, which would coincide with the timeframe of water 44 
conveyance facilities construction. The remaining restoration would be phased over the 45 
following 30 years. Some of the restoration would occur in the lower Yolo Bypass, but 46 
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restoration would also be spread among the Suisun Marsh, South Delta, Cosumnes/Mokelumne 1 
and West Delta ROAs. 2 

 CM5 Seasonally Inundated Floodplain Restoration: Construction of setback levees to restore 3 
seasonally inundated floodplain would result in the permanent loss of 2 acres and the 4 
temporary loss of 5 acres of modeled aquatic foraging habitat for California least tern. This 5 
activity is scheduled to start following construction of water conveyance facilities, which is 6 
expected to take 10 years. Specific locations for the floodplain restoration have not been 7 
identified, but it is expected that much of the activity would occur in the south Delta along the 8 
major rivers. 9 

 CM11 Natural Communities Enhancement and Management: Noise and visual disturbances 10 
during implementation of habitat management actions could result in temporary disturbances 11 
that affect California least tern use of the surrounding habitat. These effects cannot be 12 
quantified, but are expected to be minimal because few management activities would be 13 
implemented in aquatic habitat and because terns are not expected to nest on protected lands. 14 
Surveys would be conducted prior to ground disturbance in any areas that have suitable nesting 15 
substrate for California least tern (flat, unvegetated areas near aquatic foraging habitat) and 16 
injury mortality and noise and visual disturbance of nesting terns would be avoided and 17 
minimized by the AMMs and Mitigation Measure BIO-66, California Least Tern Nesting Colonies 18 
Shall Be Avoided and Indirect Effects on Colonies Will Be Minimized, described below. 19 

 Operations and Maintenance: Postconstruction operation and maintenance of the above-ground 20 
water conveyance facilities and restoration infrastructure could result in ongoing but periodic 21 
postconstruction disturbances, localized impacts on California least tern foraging habitat, and 22 
temporary noise and disturbances over the term of the BDCP. Maintenance activities would 23 
include vegetation management, levee and structure repair, and re-grading of roads and 24 
permanent work areas which could be adjacent to California least tern foraging habitat. These 25 
effects, however, would be reduced by AMMs listed below. 26 

 Injury and Direct Mortality: California least terns currently nest in the vicinity of potential 27 
restoration sites in Suisun Marsh and west Delta area (CZ 10 and CZ 11). New nesting colonies 28 
could establish if suitable nesting habitat is created during restoration activities (e.g., placement 29 
of unvegetated fill to raise surface elevations prior to breaching levees during restoration 30 
efforts). If nesting occurs where covered activities are undertaken, the operation of equipment 31 
for land clearing, construction, conveyance facilities operation and maintenance, and habitat 32 
restoration, enhancement, and management could result in injury or mortality of California least 33 
tern. Risk of injury or disturbance would be greatest to eggs and nestlings susceptible to land-34 
clearing activities, abandonment of nests and nesting colonies, or increased exposure to the 35 
elements or to predators. Injury to adults or fledged juveniles is less likely as these individuals 36 
would be expected to avoid contact with construction equipment. However, injury or mortality 37 
would be avoided through planning and preconstruction surveys to identify nesting colonies, 38 
the design of projects to avoid locations with least tern colonies, and the provision for 500-foot 39 
buffers as required by Mitigation Measure BIO-66, California Least Tern Nesting Colonies Shall Be 40 
Avoided and Indirect Effects on Colonies Will Be Minimized. 41 

The following paragraph summarizes the combined effects discussed above and describes other 42 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA conclusions are also 43 
included. 44 
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Near-Term Timeframe 1 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 2 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 3 
provide sufficient habitat protection and/or restoration in an appropriate timeframe to ensure that 4 
the effects of construction would not be adverse under NEPA. With Alternative 4 implementation, 5 
there would be a loss of 2,354 acres of modeled foraging habitat for California least tern in the study 6 
area in the near-term. These effects would result from the construction of the water conveyance 7 
facilities (CM1, 2,305 acres), and implementing other conservation measures (Yolo Bypass fisheries 8 
improvements [CM2], and tidal habitat restoration [CM4] - 49 acres). All modeled foraging habitat 9 
impacts would occur in tidal perennial aquatic natural communities. 10 

The typical NEPA and CEQA project-level mitigation ratio for those natural communities affected by 11 
CM1 would be 1:1 for restoration/creation of tidal perennial aquatic habitat. Using this ratio would 12 
indicate that 2,305 acres of the tidal perennial aquatic natural community should be 13 
restored/created to compensate for the CM1 losses of California least tern foraging habitat. The 14 
near-term effects of other conservation actions would remove 49 acres of tidal perennial aquatic 15 
habitat, and therefore require 49 acres of tidal perennial aquatic natural community restoration 16 
using the same typical NEPA and CEQA ratio (1:1 for restoration). 17 

The BDCP has committed to near-term goals of restoring 19,150 acres of tidal natural communities 18 
in the Plan Area through CM4 Tidal Natural Communities Restoration (Table 3-4 in Chapter 3, 19 
Description of Alternatives, of this RDEIR/SDEIS).This conservation action would result in the 20 
creation of approximately 3,400 acres of high quality tidal perennial aquatic natural community, 21 
based on modeling conducted by ESAPWA (refer to Table 5 in Appendix 3.B, BDCP Tidal Habitat 22 
Evolution Assessment, Detailed Accounting of Direct Effects of Alternatives on Natural Communities 23 
and Covered Species, of this RDEIR/SDEIS,). Tidal perennial aquatic restoration would occur in the 24 
same timeframe as the construction and early restoration losses, thereby avoiding adverse effects 25 
on California least tern from loss of foraging habitat. 26 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 27 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 28 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 29 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 30 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 31 
minimize the risk of affecting individuals and species habitats at or adjacent to work areas and 32 
storage sites. The AMMs are described in detail in Appendix 3.C, Avoidance and Minimization 33 
Measures, of the Draft BDCP, and an updated version of AMM6 is described in Appendix D, 34 
Substantive BDCP Revisions, of this RDEIR/SDEIS. 35 

The California least tern is not a species that is covered under the BDCP. Although nesting by 36 
California least tern is not expected to occur, restoration sites could attract individuals wherever 37 
disturbed or artificial sites mimic habitat conditions sought for nesting (i.e., sandy or gravelly 38 
substrates with sparse vegetation). If nesting were to occur, construction activities could have an 39 
adverse effect on California least tern. Mitigation Measure BIO-66, California Least Tern Nesting 40 
Colonies Shall be Avoided and Indirect Effects on Colonies Will be Minimized, would be available to 41 
address this adverse effect on nesting California least terns. 42 
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Late Long-Term Timeframe 1 

The habitat model indicates that the study area supports approximately 86,263 acres of foraging 2 
habitat for California least tern. Alternative 4 as a whole would result in the permanent loss of and 3 
temporary effects on 2,367 acres of foraging habitat during the term of the Plan (3% of the total 4 
habitat in the study area). The locations of these losses are described above in the analyses of 5 
individual conservation measures. The Plan includes conservation commitments through CM4 Tidal 6 
Natural Communities Restoration would restore an estimated 27,000 acres of high quality tidal 7 
perennial aquatic natural community would be restored (estimated from Table 5 in Appendix 3.B, 8 
BDCP Tidal Habitat Evolution Assessment, of the Draft BDCP). The restoration would occur over a 9 
wide region of the study area, including within the Suisun Marsh, Cosumnes/Mokelumne, Cache 10 
Creek, and South Delta ROAs (see Figure 12-1).  11 

NEPA Effects: The loss of California least tern foraging habitat and potential direct mortality 12 
associated with Alternative 4 would represent an adverse effect in the absence of other conservation 13 
actions. Although nesting by California least tern is not expected to occur in the study area, 14 
restoration sites could attract individuals wherever disturbed or artificial sites mimic habitat 15 
conditions sought for nesting (i.e., sandy or gravelly substrates with sparse vegetation). If nesting 16 
were to occur, construction activities could have an adverse effect on California least tern. Mitigation 17 
Measure BIO-66, California Least Tern Nesting Colonies Shall be Avoided and Indirect Effects on 18 
Colonies will be Minimized, would be available to address this effect on nesting California least terns. 19 
With habitat restoration associated with CM4, guided by AMM1 Worker Awareness Training, AMM2 20 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 21 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 22 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 23 
Material, and AMM7 Barge Operations Plan, which would be in place during all project activities, the 24 
effects of Alternative 4 as a whole on California least tern would not be adverse. 25 

CEQA Conclusion:  26 

Near-Term Timeframe 27 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 28 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 29 
provide sufficient habitat protection and/or restoration in an appropriate timeframe to ensure that 30 
the effects of construction would be less than significant under CEQA. With Alternative 4 31 
implementation, there would be a loss of 2,354 acres of modeled foraging habitat for California least 32 
tern in the study area in the near-term. These effects would result from the construction of the 33 
water conveyance facilities (CM1, 2,305 acres), and implementing other conservation measures 34 
(Yolo Bypass fisheries improvements [CM2], and tidal habitat restoration [CM4] - 49 acres). All 35 
modeled foraging habitat impacts would occur in tidal perennial aquatic natural communities. 36 

The typical NEPA and CEQA project-level mitigation ratio for those natural communities affected by 37 
CM1 would be 1:1 for restoration/creation of tidal perennial aquatic habitat. Using this ratio would 38 
indicate that 2,305 acres of the tidal perennial aquatic natural community should be 39 
restored/created to compensate for the CM1 losses of California least tern foraging habitat. The 40 
near-term effects of other conservation actions would remove 49 acres of tidal perennial aquatic 41 
habitat, and therefore require 49 acres of tidal perennial aquatic natural community restoration 42 
using the same typical NEPA and CEQA ratio (1:1 for restoration). 43 
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The BDCP has committed to near-term goals of restoring 19,150 acres of tidal natural communities 1 
in the Plan Area through CM4 Tidal Natural Communities Restoration (see Table 3-4 in Chapter 3, 2 
Description of Alternatives, of this RDEIR/SDEIS). Modeling conducted by ESA PWA indicates that 3 
this conservation action would result in the creation of approximately 3,400 acres of high-value tidal 4 
perennial aquatic natural community (refer to Table 5 in Appendix 3.B, BDCP Tidal Habitat Evolution 5 
Assessment, of the Draft BDCP). Tidal perennial aquatic restoration would occur in the same 6 
timeframe as the construction and early restoration losses, thereby avoiding adverse effects on 7 
California least tern.  8 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 9 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 10 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 11 
Countermeasure Plan, AMM6 Spoils, Reusable Tunnel Material, and Dredged Material Disposal Plan, 12 
and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or minimize 13 
the risk of affecting individuals and species habitats at or adjacent to work areas and storage sites. 14 
The AMMs are described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the 15 
Draft BDCP, and an updated version of AMM6 is described in Appendix D, Substantive BDCP 16 
Revisions, of this RDEIR/SDEIS. 17 

In the absence of other conservation measures, the effects on California least tern habitat from 18 
Alternative 4 would represent an adverse effect as a result of habitat modification of a special-status 19 
species and potential for direct mortality. Although nesting by California least tern is not expected to 20 
occur, restoration sites could attract individuals wherever disturbed or artificial sites mimic habitat 21 
conditions sought for nesting (i.e., sandy or gravelly substrates with sparse vegetation). If nesting 22 
were to occur, construction activities could have a significant impact on California least tern. 23 
Implementation of Mitigation Measure BIO-66, California Least Tern Nesting Colonies Shall be 24 
Avoided and Indirect Effects on Colonies Will be Minimized, would reduce the impact on nesting 25 
California least terns to a less-than-significant level. As outlined in Draft BDCP Chapter 3, Section 26 
3.4.4, Conservation Measures, natural community restoration and protection are planned so that they 27 
keep pace with project impacts. Thus, there would be minimal lag time between impacts and 28 
implementation of those measures designed to offset those impacts on natural communities and the 29 
species that use them. In addition, AMM1–AMM7 and Mitigation Measure BIO-66, California Least 30 
Tern Nesting Colonies Shall be Avoided and Indirect Effects on Colonies will be Minimized, would avoid 31 
and minimize potential impacts on the species from construction-related habitat loss and noise and 32 
disturbance. Because the number of acres required to meet the typical mitigation ratio described 33 
above would be only 2,309 acres of restored tidal perennial aquatic habitat, the 3,400 acres of tidal 34 
perennial aquatic restoration estimated in the near-term, are more than sufficient to support the 35 
conclusion that the near-term impacts of habitat loss and direct mortality under Alternative 4 would 36 
be less than significant under CEQA. No mitigation would be required. 37 

Late Long-Term Timeframe 38 

The habitat model indicates that the study area supports approximately 86,263 acres of foraging 39 
habitat for California least tern. Alternative 4 as a whole would result in the permanent loss of and 40 
temporary effects on 2,367 acres of foraging habitat during the term of the Plan (3% of the total 41 
habitat in the study area). The locations of these losses are described above in the analyses of 42 
individual conservation measures. The Plan includes conservation commitments through CM4 Tidal 43 
Natural Communities Restoration to restore an estimated 27,000 acres of high-value tidal perennial 44 
aquatic natural community (estimated from Table 5 in Appendix 3.B, BDCP Tidal Habitat Evolution 45 
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Assessment, of the Draft BDCP). The restoration would occur over a wide region of the study area, 1 
including within the Suisun Marsh, Cosumnes/Mokelumne, Cache Creek, and South Delta ROAs (see 2 
Figure 12-1).  3 

In the absence of other conservation actions, the loss of California least tern foraging habitat and 4 
potential direct mortality associated with Alternative 4 would represent an adverse effect as a result 5 
of habitat modification of a special-status species and potential for direct mortality. Although 6 
nesting by California least tern is not expected to occur, restoration sites could attract individuals 7 
wherever disturbed or artificial sites mimic habitat conditions sought for nesting (i.e., sandy or 8 
gravelly substrates with sparse vegetation). If nesting were to occur, construction activities could 9 
have a significant impact on California least tern. The loss of California least tern foraging habitat 10 
and potential direct mortality associated with Alternative 4 would represent a significant impact in 11 
the absence of other conservation actions.  12 

However, with habitat restoration associated with CM4, guided by AMM1 Worker Awareness 13 
Training, AMM2 Construction Best Management Practices and Monitoring, AMM3 Stormwater 14 
Pollution Prevention Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, 15 
Containment, and Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel 16 
Material, and Dredged Material, AMM7 Barge Operations Plan, and implementation of Mitigation 17 
Measure BIO-66, California Least Tern Nesting Colonies Shall Be Avoided and Indirect Effects on 18 
Colonies Will Be Minimized, the loss of habitat or mortality under this alternative would have a less-19 
than-significant impact on California least tern. No mitigation would be required. 20 

Mitigation Measure BIO-66: California Least Tern Nesting Colonies Shall Be Avoided and 21 
Indirect Effects on Colonies Will Be Minimized 22 

If suitable nesting habitat for California least tern (flat unvegetated areas near aquatic foraging 23 
habitat) is identified during planning level surveys, DWR will ensure that a qualified biologist 24 
with experience observing the species and its nests conducts at least three preconstruction 25 
surveys for this species during the nesting season. DWR will design projects to avoid the loss of 26 
California least tern nesting colonies. No construction will take place within 500 feet California 27 
least tern nests during the nesting season (April 15 to August 15 or as determined through 28 
surveys). Only inspection, maintenance, research, or monitoring activities may be performed 29 
during the least tern breeding season in areas within or adjacent to least tern breeding habitat 30 
with USFWS and CDFW approval under the supervision of a qualified biologist.  31 

Impact BIO-67: Indirect Effects of Plan Implementation on California Least Tern 32 

Indirect construction- and operation-related effects: Indirect effects associated with 33 
construction that could affect California least tern include noise, dust, and visual disturbance caused 34 
by grading, filling, contouring, and other ground-disturbing operations outside the project footprint 35 
but within 500 feet from the construction edge. Construction noise above background noise levels 36 
(greater than 50 dBA) could extend 500 to 5,250 feet from the edge of construction activities 37 
(Appendix 5.J, Attachment 5J.D, Indirect Effects of the Construction of the BDCP Conveyance Facility on 38 
Sandhill Crane, Table 4 in Appendix D, Substantive BDCP Revisions, of this RDEIR/SEIS), although 39 
there are no available data to determine the extent to which these noise levels could affect California 40 
least tern. The use of mechanical equipment during water conveyance facilities construction could 41 
cause the accidental release of petroleum or other contaminants that could affect California least 42 
tern or their prey species in the surrounding habitat. The inadvertent discharge of sediment or 43 
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excessive dust adjacent to foraging habitat could also affect the species. Noise and visual disturbance 1 
is not expected to have an adverse effect on California least tern foraging behavior. As described in 2 
Mitigation Measure BIO-66, California Least Tern Nesting Colonies Shall Be Avoided and Indirect 3 
Effects on Colonies Will Be Minimized, if least tern nests were found during planning or 4 
preconstruction surveys, no construction would take place within 500 feet of active nests. In 5 
addition, AMM1–AMM7, including construction best management practices, would minimize the 6 
likelihood of spills or excessive dust being created during construction. Should a spill occur, 7 
implementation of these AMMs would greatly reduce the likelihood of individuals being affected. 8 

Methylmercury Exposure: Covered activities have the potential to exacerbate the bioaccumulation 9 
of mercury in the California least tern.  10 

The operational impacts of new flows under CM1 were analyzed using a DSM-2 based model to 11 
assess potential effects on mercury concentration and bioavailability. Largemouth bass were used as 12 
a surrogate species for this analysis and results would be expected to be similar or lower for the 13 
California least tern. Results indicated that changes in total mercury levels in water and large mouth 14 
bass tissues were insignificant (see Draft BDCP Appendix 5.D, Contaminants, Tables 5D.4-3, 5D.4-4, 15 
and 5D.4-5).  16 

Marsh (tidal and nontidal) and floodplain restoration also have the potential to increase exposure to 17 
methylmercury. Mercury is transformed into the more bioavailable form of methylmercury in 18 
aquatic systems, especially areas subjected to regular wetting and drying such as tidal marshes and 19 
flood plains. Thus, BDCP restoration activities that create newly inundated areas could increase 20 
bioavailability of mercury. Increased methylmercury associated with natural community and 21 
floodplain restoration may indirectly affect California least tern, via uptake through consumption of 22 
prey (as described in the Appendix 5.D, Contaminants, of the Draft BDCP).  23 

Schwarzbach and Adelsbach (2003) investigated mercury exposure in 15 species of birds inhabiting 24 
the Bay-Delta ecosystem. Among the species studied, the highest concentrations of mercury were 25 
found in the eggs of piscivorous birds (terns and cormorants) that bioaccumulate mercury from 26 
their fish prey. The very highest concentrations were found in Caspian and Forster’s terns, especially 27 
those inhabiting South San Francisco Bay. Based on three California least tern eggs collected from 28 
Alameda Naval Air Station in the San Francisco Central Bay, concentrations in California least tern 29 
eggs were a third (0.3 ppm) those of the eggs of the other two terns. Because of the small sample 30 
size, there is a high degree of uncertainty regarding the levels of mercury that may be present in 31 
California least tern eggs. If the mercury levels measured at Alameda Naval Air Station are 32 
representative of the population in the San Francisco Bay, they would not be expected to result in 33 
adverse effects on tern hatchlings. Hatching and fledging success were not reduced in common tern 34 
eggs in Germany with mercury concentrations of 6.7 ppm (Hothem and Powell 2000). 35 

Mercury is generally elevated throughout the Delta, and restoration of the lower potential areas in 36 
total may result in generalized, very low level increases of mercury. Given that some species have 37 
elevated mercury tissue levels pre-BDCP, these low level increases could result in some level of 38 
effects. CM12, described below, will be implemented to address this risk of low level increases in 39 
methylmercury which could add to the current elevated tissue concentrations.  40 

 Assess pre-restoration conditions to determine the risk that the project could result in increased 41 
mercury methylation and bioavailability 42 

 Define design elements that minimize conditions conducive to generation of methylmercury in 43 
restored areas. 44 
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 Define adaptive management strategies that can be implemented to monitor and minimize 1 
actual postrestoration creation and mobilization of methylmercury. 2 

Selenium: Selenium is an essential nutrient for avian species and has a beneficial effect in low 3 
doses. However, higher concentrations can be toxic (Ackerman and Eagles-Smith 2009, Ohlendorf 4 
and Heinz 2009) and can lead to deformities in developing embryos, chicks, and adults, and can also 5 
result in embryo mortality (Ackerman and Eagles-Smith 2009, Ohlendorf and Heinz 2009). The 6 
effect of selenium toxicity differs widely between species and also between age and sex classes 7 
within a species. In addition, the effect of selenium on a species can be confounded by interactions 8 
with the effects of other contaminants such as mercury (Ackerman and Eagles-Smith 2009).  9 

The primary source of selenium bioaccumulation in birds is through their diet (Ackerman and 10 
Eagles-Smith 2009, Ohlendorf and Heinz 2009) and selenium concentration in species differs by the 11 
trophic level at which they feed (Ackerman and Eagles-Smith 2009, Stewart et al. 2004). At 12 
Kesterson Reservoir in the San Joaquin Valley, selenium concentrations in invertebrates have been 13 
found to be two to six times the levels in rooted plants. Furthermore, bivalves sampled in the San 14 
Francisco Bay contained much higher selenium levels than crustaceans such as copepods (Stewart et 15 
al. 2004). Studies conducted at the Grasslands in Merced County recorded higher selenium levels in 16 
black-necked stilts which feed on aquatic invertebrates than in mallards and pintails, which are 17 
primarily herbivores (Paveglio and Kilbride 2007). Diving ducks in the San Francisco Bay (which 18 
forage on bivalves) have much higher levels of selenium levels than shorebirds that prey on aquatic 19 
invertebrates (Ackerman and Eagles-Smith 2009). Therefore, birds that consume prey with high 20 
levels of selenium have a higher risk of selenium toxicity. 21 

Selenium toxicity in avian species can result from the mobilization of naturally high concentrations 22 
of selenium in soils (Ohlendorf and Heinz 2009) and covered activities have the potential to 23 
exacerbate bioaccumulation of selenium in avian species, including California least tern. Marsh (tidal 24 
and nontidal) and floodplain restoration have the potential to mobilize selenium, and therefore 25 
increase avian exposure from ingestion of prey items with elevated selenium levels. Thus, BDCP 26 
restoration activities that create newly inundated areas could increase bioavailability of selenium 27 
(see Chapter 3, Conservation Strategy, of the Draft BDCP for details of restoration). Changes in 28 
selenium concentrations were analyzed in Chapter 8, Water Quality, of the Draft EIR/EIS and it was 29 
determined that, relative to Existing Conditions and the No Action Alternative, CM1 would not result 30 
in substantial, long‐term increases in selenium concentrations in water in the Delta under any 31 
alternative. However, it is difficult to determine whether the effects of potential increases in 32 
selenium bioavailability associated with restoration‐related conservation measures (CM4, CM5) 33 
would lead to adverse effects on California least tern.  34 

Because of the uncertainty that exists at this programmatic level of review, there could be a 35 
substantial effect on California least tern from increases in selenium associated with restoration 36 
activities. This effect would be addressed through the implementation of AMM27 Selenium 37 
Management (Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS) which would provide 38 
specific tidal habitat restoration design elements to reduce the potential for bioaccumulation of 39 
selenium and its bioavailability in tidal habitats. Furthermore, the effectiveness of selenium 40 
management to reduce selenium concentrations and/or bioaccumulation would be evaluated 41 
separately for each restoration effort as part of design and implementation. This avoidance and 42 
minimization measure would be implemented as part of the tidal habitat restoration design 43 
schedule.  44 
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NEPA Effects: Noise and visual disturbances within 500 feet of construction-related activities from 1 
the CMs could disturb California least tern foraging habitat adjacent to work sites. Mitigation 2 
Measure BIO-66, California Least Tern Nesting Colonies Shall Be Avoided and Indirect Effects on 3 
Colonies Will Be Minimized, would be available to address this potential adverse effect. AMM1–4 
AMM7, including AMM2 Construction Best Management Practices and Monitoring, would minimize 5 
the likelihood of spills from occurring and ensure that measures were in place to prevent runoff 6 
from the construction area and to avoid negative effects of dust on the species.  7 

Tidal habitat restoration could result in increased exposure of California least tern to selenium. This 8 
effect would be addressed through the implementation of AMM27 Selenium Management, which 9 
would provide specific tidal habitat restoration design elements to reduce the potential for 10 
bioaccumulation of selenium and its bioavailability in tidal habitats.  11 

Changes in water operations under CM1 would not be expected to result in increased mercury 12 
bioavailability or exposures to Delta foodwebs. Tidal habitat restoration could result in increased 13 
exposure of California least tern to methylmercury. There is potential for increased exposure of the 14 
foodwebs to methylmercury in these areas, with the level of exposure dependent on the amounts of 15 
mercury available in the soils and the biogeochemical conditions. However, it is unknown what 16 
concentrations of methylmercury are harmful to the species, and the potential for increased 17 
exposure varies substantially within the study area. Implementation of CM12 which contains 18 
measures to assess the amount of mercury before project development, followed by appropriate 19 
design and adaptation management, would minimize the potential for increased methylmercury 20 
exposure, and would result in no adverse effect on the species. 21 

CEQA Conclusion: Noise and visual disturbances within 500 feet of construction-related activities 22 
from the CMs could disturb California least tern foraging habitat adjacent to work sites. Mitigation 23 
Measure BIO-66, California Least Tern Nesting Colonies Shall Be Avoided and Indirect Effects on 24 
Colonies Will Be Minimized, would avoid this potential adverse effect.  25 

AMM1–AMM7, including AMM2 Construction Best Management Practices and Monitoring, would 26 
minimize the likelihood of spills from occurring and ensure that measures were in place to prevent 27 
runoff from the construction area and to avoid negative effects of dust on the species.  28 

Tidal habitat restoration could result in increased exposure of California least tern to selenium. This 29 
effect would be addressed through the implementation of AMM27 Selenium Management, which 30 
would provide specific tidal habitat restoration design elements to reduce the potential for 31 
bioaccumulation of selenium and its bioavailability in tidal habitats.  32 

Changes in water operations under CM1 would not be expected to result in increased mercury 33 
bioavailability or exposures to Delta foodwebs. Tidal habitat restoration could result in increased 34 
exposure of California least tern to methylmercury. There is potential for increased exposure of the 35 
foodwebs to methylmercury in these areas, with the level of exposure dependent on the amounts of 36 
mercury available in the soils and the biogeochemical conditions. However, it is unknown what 37 
concentrations of methylmercury are harmful to the species, and the potential for increased 38 
exposure varies substantially within the study area. Implementation of CM12 which contains 39 
measures to assess the amount of mercury before project development, followed by appropriate 40 
design and adaptation management, would minimize the potential for increased methylmercury 41 
exposure, and would result in no adverse effect on the species. 42 
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With AMM1-7, AMM12, AMM27, and CM12 in place, in addition to the implementation of Mitigation 1 
Measure BIO-66, the indirect effects of plan implementation would not result in a substantial 2 
adverse effect on the species through habitat modification or potential mortality of a special-status 3 
species. Therefore, the indirect effects of Alternative 4 implementation would have a less-than-4 
significant impact on California least tern. 5 

Mitigation Measure BIO-66, California Least Tern Nesting Colonies Shall Be Avoided and 6 
Indirect Effects on Colonies Will Be Minimized 7 

See Mitigation Measure BIO-66 under Impact BIO-66. 8 

Impact BIO-68: Effects on California Least Tern Associated with Electrical Transmission 9 
Facilities 10 

The risk of mortality of California least tern from the construction of new transmission lines is 11 
considered to be minimal based on tern flight behaviors and its unlikely use of habitats near the 12 
transmission line corridors. Terns exhibit low wing loading and high aspect-ratio wings and as a 13 
result can maneuver relatively quickly around an obstacle such as a transmission line. Their wing 14 
structure and design allows for rapid flight and quick, evasive actions (see Draft BDCP Appendix 5.J, 15 
Attachment 5J.C, Analysis of Potential Bird Collisions at Proposed BDCP Powerlines). Marking 16 
transmission lines with flight diverters that make the lines more visible to birds has been shown to 17 
dramatically reduce the incidence of bird mortality (Brown and Drewien 1995). Yee (2008) 18 
estimated that marking devices in the Central Valley could reduce avian mortality by 60%. All new 19 
project transmission lines would be fitted with flight diverters. Bird flight diverters would make 20 
transmission lines highly visible to California least terns and would substantially reduce the 21 
potential for powerline collisions. 22 

NEPA Effects: The construction and presence of new transmission lines would not represent an 23 
adverse effect on California least tern as a result of direct mortality of a special-status species 24 
because they are uncommon in the vicinity of proposed transmission lines and because the 25 
probability of bird-powerline strikes is highly unlikely due to tern flight behaviors. All new 26 
transmission lines constructed as a result of the project would be fitted with bird diverters, which 27 
have been shown to reduce avian mortality by 60%. By implementing AMM20 Greater Sandhill 28 
Crane, the construction and operation of transmission lines would not result in an adverse effect on 29 
California least tern 30 

CEQA Conclusion: The construction and presence of new transmission lines would represent a less-31 
than-significant impact on California least tern as a result of direct mortality of a special-status 32 
species because they are uncommon in the vicinity of proposed transmission lines and because the 33 
probability of bird-powerline strikes is highly unlikely due to tern flight behaviors. All new 34 
transmission lines constructed as a result of the project would be fitted with bird diverters, which 35 
have been shown to reduce avian mortality by 60%. By implementing AMM20 Greater Sandhill 36 
Crane, the construction and operation of transmission lines would result in a less-than-significant 37 
impact on California least tern. 38 

Greater Sandhill Crane 39 

This section describes the effects of Alternative 4, including water conveyance facilities construction 40 
and implementation of other conservation components, on greater sandhill crane. Greater sandhill 41 
cranes in the study area are almost entirely dependent on privately owned agricultural lands for 42 
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foraging. Long-term sustainability of the species is thus dependent on providing a matrix of 1 
compatible crop types that afford suitable foraging habitat and maintaining compatible agricultural 2 
practices, while sustaining and increasing the extent of other essential habitat elements such as 3 
night roosting habitat. The habitat model for greater sandhill crane includes “roosting and foraging” 4 
and “foraging” habitat. These habitat types include certain agricultural types, specific grassland 5 
types, irrigated pastures and hay crops, managed seasonal wetland, and other natural seasonal 6 
wetland. Roosting and foraging habitat includes known, traditional roost sites that also provide 7 
foraging habitat (see Appendix 2.A Covered Species Accounts, of the Draft BDCP). Both temporary 8 
and permanent roost sites were identified for greater Sandhill crane. Permanent roosting and 9 
foraging sites are those used regularly, year after year, while temporary roosting and foraging sites 10 
are those used in some years. Factors included in assessing the loss of foraging habitat for the 11 
greater sandhill crane includes the relative habitat value of specific crop or land cover types, and 12 
proximity to known roost sites. Foraging habitat for greater sandhill crane included crop types and 13 
natural communities up to 4 miles from known roost sites, within the boundary of the winter crane 14 
use area (see Appendix 2.A, Covered Species Accounts, of the Draft BDCP). 15 

Construction and restoration associated with Alternative 4 conservation measures would result in 16 
both temporary and permanent losses of foraging and roosting habitat for greater sandhill crane as 17 
indicated in Table 12-4-28. Full implementation of Alternative 4 would also include the following 18 
conservation actions over the term of the BDCP to benefit the greater sandhill crane (see Chapter 3, 19 
Section 3.3, Biological Goals and Objectives, of the Draft BDCP). 20 

 Protect at least 7,300 acres of high- to very high-value habitat for greater sandhill crane, with at 21 
least 80% maintained in very high-value types in any given year. This protected habitat will be 22 
within 2 miles of known roosting sites in CZs 3, 4, 5, and/or 6 and will consider sea level rise and 23 
local seasonal flood events, greater sandhill crane population levels, and the location of foraging 24 
habitat loss. Patch size of protected cultivated lands will be at least 160 acres (Objective 25 
GSHC1.1, associated with CM3). 26 

 To create additional high-value greater sandhill crane winter foraging habitat, 10% of the 27 
habitat protected under Objective GSHC1.1 will involve acquiring low-value habitat or 28 
nonhabitat areas and converting it to high- or very high-value habitat. Created habitat will be 29 
within 2 miles of known roosting sites in CZs 3, 4, 5, and/or 6 and will consider sea level rise and 30 
local seasonal flood events, greater sandhill crane population levels, and the location of foraging 31 
habitat loss (Objective GSHC1.2, associated with CM3). 32 

 Create at least 320 acres of managed wetlands in minimum patch sizes of 40 acres within the 33 
Greater Sandhill Crane Winter Use Area in CZs 3, 4, 5, or 6, with consideration of sea level rise 34 
and local seasonal flood events. The wetlands will be located within 2 miles of existing 35 
permanent roost sites and protected in association with other protected natural community 36 
types (excluding nonhabitat cultivated lands) at a ratio of 2:1 upland to wetland to provide 37 
buffers around the wetlands (Objective GSHC1.3, associated with CM3). 38 

 Create at least two 90-acre wetland complexes within the Stone Lakes National Wildlife Refuge 39 
project boundary. The complexes will be no more than 2 miles apart and will help provide 40 
connectivity between the Stone Lakes and Cosumnes greater sandhill crane populations. Each 41 
complex will consist of at least three wetlands totaling at least 90 acres of greater sandhill crane 42 
roosting habitat, and will be protected in association with other protected natural community 43 
types (excluding nonhabitat cultivated lands) at a ratio of at least 2:1 uplands to wetlands (i.e., 44 
two sites with at least 90 acres of wetlands each). One of the 90-acre wetland complexes may be 45 
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replaced by 180 acres of cultivated lands (e.g., cornfields) that are flooded following harvest to 1 
support roosting cranes and provide highest-value foraging habitat, provided such substitution 2 
is consistent with the long-term conservation goals of Stone Lakes National Wildlife Refuge for 3 
greater sandhill crane. (Objective GSHC1.4, associated with CM10).  4 

 Create an additional 95 acres of roosting habitat within 2 miles of existing permanent roost 5 
sites. The habitat will consist of active cornfields that are flooded following harvest to support 6 
roosting cranes and that provide highest-value foraging habitat. Individual fields will be at least 7 
40 acres and can shift locations throughout the Greater Sandhill Crane Winter Use Area, but will 8 
be sited with consideration of the location of roosting habitat loss and will be in place prior to 9 
roosting habitat loss (Objective GSCH1.5, associated with CM3). 10 

 Protect at least 48,625 acres of cultivated lands that provide suitable habitat for covered and 11 
other native wildlife species (Objective CLNC1.1, associated with CM3). 12 

 Target cultivated land conservation to provide connectivity between other conservation lands 13 
(Objective CLNC1.2, associated with CM3).  14 

 Maintain and protect the small patches of important wildlife habitats associated with cultivated 15 
lands that occur in cultivated lands within the reserve system, including, water conveyance 16 
channels, grasslands, ponds, and wetlands (Objective CLNC1.3, associated with CM3). 17 

As explained below, with the restoration and protection of these amounts of habitat, in addition to 18 
natural community enhancement and management commitments (including CM12 Methylmercury 19 
Management as revised in Appendix D, Substantive BDCP Revisions, in this RDEIR/SDEIS) and 20 
implementation of AMM1–AMM6, AMM20 Greater Sandhill Crane, AMM27 Selenium Management (as 21 
revised in Appendix D, Substantive BDCP Revisions, in this RDEIR/SDEIS), and AMM30 Transmission 22 
Line Design and Alignment Guidelines, impacts on the greater sandhill crane would not be adverse for 23 
NEPA purposes and would be less than significant for CEQA purposes. 24 
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Table 12-4-28. Changes in Greater Sandhill Crane Modeled Habitat Associated with Alternative 4 1 
(acres)a 2 

Conservation 
Measureb Habitat Type 

Permanent  Temporary  Periodicd 

NT LLT c  NT LLT c  CM2 CM5 

CM1 

Roosting and 
Foraging - 
Permanent 

0 0  3 3  NA NA 

Roosting and 
Foraging - 
Temporary 

16 16  85 85  NA NA 

Foraging 1,799 1,799  850 850  NA NA 

Total Impacts CM1 1,815 1,815  938 938  NA NA 

CM2–CM18 

Roosting and 
Foraging - 
Permanent 

0 0  0 0  0 0 

Roosting and 
Foraging - 
Temporary 

0 41  0 0  0 0 

Foraging 2,776 4,367  0 0  0 0 

Total Impacts CM2–CM18 2,776 4,408  0 0  0 0 

Total Roosting/Foraging – 
Permanent 

0 0  3 3  0 0 

Total Roosting/Foraging – 
Temporary 

16 57  85 85  0 0 

Total Foraging 4,575 6,166  850 850  0 0 

TOTAL IMPACTS 4,591 6,223  938 938  0 0 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT = near-term 

LLT = late long-term 

NA = not applicable 

 3 

Impact BIO-69: Loss or Conversion of Habitat for and Direct Mortality of Greater Sandhill 4 
Crane 5 

Alternative 4 conservation measures would result in the combined permanent and temporary loss 6 
of up to 145 acres of modeled roosting and foraging habitat (57 acres of permanent loss, 88 acres of 7 
temporary loss) and 7,161 acres of foraging habitat for greater sandhill crane (6,223 of permanent 8 
loss, 938 acres of temporary loss; see Table 12-4-28). Conservation measures that would result in 9 
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these losses are conveyance facilities and transmission line construction, and establishment and use 1 
of reusable tunnel material areas (CM1), Tidal Natural Communities Restoration (CM4), Grassland 2 
Natural Community Restoration (CM8), Nontidal Marsh Natural Community Restoration (CM10), 3 
and Natural Communities Enhancement and Management (CM11). The majority of habitat loss 4 
would result from water conveyance facility construction and conversion of habitat to tidal natural 5 
communities through CM4. Habitat enhancement and management activities through CM11, which 6 
include ground disturbance or removal of nonnative vegetation, could also result in local adverse 7 
habitat effects. In addition, maintenance activities associated with the long-term operation of the 8 
water conveyance facilities and other BDCP physical facilities could degrade or eliminate greater 9 
sandhill crane modeled habitat. Each of these individual activities is described below. A summary 10 
statement of the combined impacts, NEPA effects and a CEQA conclusion follow the individual 11 
conservation measure discussions.  12 

 CM1 Water Facilities Construction: Construction of Alternative 4 conveyance facilities as they are 13 
currently designed would result in the combined permanent loss of up to 1,815 acres of 14 
modeled greater sandhill crane habitat. This would consist of the permanent removal of 16 15 
acres of temporary roosting and foraging habitat, and 1,799 acres of foraging habitat. Foraging 16 
habitat that would be permanently impacted by CM1 would consist of 1,050 acres of very high-17 
value, 29 acres of high-value, 199 acres of medium-value, and 492 acres of low-value foraging 18 
habitat (Table 12-4-29). In addition, 3 acres of permanent roosting and foraging habitat, 85 19 
acres of temporary roosting and foraging habitat, and 850 acres of foraging habitat would be 20 
temporarily removed (Table 12-4-29). The temporarily removed habitat would consist 21 
primarily of cultivated lands and it would be restored within one year following construction; 22 
however, it would not necessarily be restored to its original topography and it could be restored 23 
as grasslands in the place of cultivated lands. CM1 activities that would result in temporary 24 
impacts would include temporary access roads, reusable tunnel material sites, and work areas 25 
for construction.  26 

The acres of roosting and foraging habitat that would be removed would occur from the 27 
construction of a temporary transmission line on Zacharias Island, Bouldin Island, and Venice 28 
Island and from the construction of a temporary concrete batch plant and a permanent access 29 
road on Bouldin Island; however, the implementation of AMM20 Greater Sandhill Crane would 30 
require that CM1 activities be designed to avoid direct loss of crane roost sites. This includes a 31 
provision that the final transmission line alignment would be designed to avoid crane roost 32 
sites. Avoidance of crane roost sites would be accomplished either by siting activities outside of 33 
identified roost sites or by relocating the roost site if it consisted of cultivated lands (roost sites 34 
consisting of wetlands would not be subject to re-location). Relocated roost sites would be 35 
established prior to construction activities affecting the original roost site (as described in 36 
AMM20 Greater Sandhill Crane, in Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS). 37 
Therefore there would be no loss of crane roosting and foraging habitat as a result of water 38 
conveyance facility construction once the facilities were fully designed. The potential for greater 39 
sandhill crane bird strike on electrical transmission facilities is addressed below under Impact 40 
BIO-70. 41 

Approximately 1,480 acres of the permanent loss of foraging habitat would be from the storage 42 
of reusable tunnel material. This material would likely be moved to other sites for use in levee 43 
build-up and restoration, and the affected area would likely eventually be restored. This effect is 44 
categorized as permanent because there is no assurance that the material would eventually be 45 
moved. The implementation of AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and 46 
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Dredged Material (see Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS), would 1 
require that the areas used for reusable tunnel material storage be minimized in crane foraging 2 
habitat and completely avoid crane roost sites.  3 

Construction-related activities would not be expected to result in direct mortality of greater 4 
sandhill crane if they were present in the study area, because cranes would be expected to avoid 5 
contact with construction and other equipment. The potential for greater sandhill crane bird 6 
strike on electrical transmission lines is discussed below under Impact BIO-70. 7 

The effects of noise and visual disturbance from CM1 construction activities are discussed under 8 
Impact BIO-71. Refer to the Terrestrial Biology Mapbook in Appendix A of this RDEIR/SDEIS for 9 
a detailed view of Alternative 4 construction locations. Impacts from CM1 would occur within 10 
the first 10-14 years of Alternative 4 implementation. 11 

Table 12-4-29. Value of Greater Sandhill Crane Foraging Habitat affected by Alternative 4 12 

Foraging  
Habitat  
Value Class Land Cover Type 

Acres Affected 
by CM1 
permanent 
[temporary] 
(acres) 

Acres Affected 
by CM2–CM18 
(permanent 
acres) 

Very high Corn, rice 474 [224] 576 (0) 

High Wheat, managed wetlands,  202 [95] 662 (0) 

Medium 

Alfalfa and alfalfa mixtures, irrigated mixed pasture, 
irrigated native pasture, irrigated pasture, irrigated other 
pasture, grain and hay crops, miscellaneous grain and hay, 
mixed grain and hay, nonirrigated mixed grain and hay, 
other grain crops, sudan, miscellaneous grasses, grassland, 
alkali seasonal wetlands, vernal pool complex 579 [273] 1,784 (0) 

Low 

Other irrigated crops, idle cropland, blueberries, 
asparagus, clover, cropped within the last 3 years, grain 
sorghum, green beans, miscellaneous truck, miscellaneous 
field, new lands being prepped for crop production, 
nonirrigated mixed pasture, nonirrigated native pasture, 
onions, garlic, peppers, potatoes, safflower, sugar beets, 
tomatoes (processing), melons squash and cucumbers all 
types, artichokes, beans (dry), native vegetation 544 [257] 1,374 (0) 

Total  1,799 [850] 4,396 

 CM4 Tidal Natural Communities Restoration: Based on the hypothetical tidal restoration 13 
footprint, this activity would result in the permanent loss or conversion of approximately 2,754 14 
acres of greater sandhill crane habitat, consisting of 41 acres of temporary roosting and foraging 15 
habitat and 2,713 acres of foraging habitat. Loss of foraging habitat from CM4 would consist of 16 
78 acres of very high-value, 129 acres of high value, 1,621 acres of medium-value, and 863 acres 17 
of low-value foraging habitat. This loss would occur in the Cosumnes-Mokelume River and West 18 
Delta ROAs. Tidal wetland restoration in CZ 4 could occur between the high crane use areas of 19 
the central Delta and the Cosumnes River Preserve. However, the conversion of grasslands and 20 
cultivated lands to tidal wetlands would not prohibit crane movement or reduce use of these 21 
areas. In CZ 5, loss of modeled habitat would occur along the western edge of the greater 22 
sandhill crane winter use area and therefore would not result in fragmentation of traditional 23 
crane habitats. Therefore fragmentation of habitat from tidal restoration activities would be 24 
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expected to be minimal. Approximately 1,951 acres of foraging habitat would be impacted 1 
within the first 10 years of Alternative 4 implementation. 2 

 CM8 Grassland Natural Community Restoration: Approximately 300 acres of cultivated lands that 3 
provide foraging habitat for greater sandhill crane would be converted to grassland by the late 4 
long-term timeframe. No roosting/foraging habitat would be impacted by grassland restoration 5 
activities. The restored grasslands would continue to provide foraging habitat value for the 6 
greater sandhill crane. Approximately 257 acres would be impacted within the first 10 years of 7 
Alternative 4 implementation. 8 

 CM10 Nontidal Marsh Restoration: Nontidal marsh restoration would result in the permanent 9 
conversion of approximately 1,350 acres of modeled foraging habitat for the greater sandhill 10 
crane. A portion of the restored nontidal marsh would be expected to continue to provide 11 
roosting and foraging habitat value for the greater sandhill crane. However, some of this 12 
restored marsh would be unsuitable as it would lack emergent vegetation and consist of open 13 
water that would be too deep to provide suitable roosting or foraging habitat. Approximately 14 
567 acres of habitat would be converted to nontidal marsh within the first 10 years of 15 
Alternative 4 implementation. 16 

 CM11 Natural Communities Enhancement and Management: A variety of habitat management 17 
actions included in CM11 that are designed to enhance wildlife values in restored or protected 18 
habitats could result in localized ground disturbances that could temporarily remove small 19 
amounts of modeled habitat. Ground-disturbing activities, such as removal of nonnative 20 
vegetation and road and other infrastructure maintenance activities, would be expected to have 21 
minor adverse effects on available habitat and would be expected to result in overall 22 
improvements to and maintenance of habitat values over the term of the BDCP. The potential for 23 
these activities to result in direct mortality of greater sandhill crane would be minimized with 24 
the implementation of AMM20 Greater Sandhill Crane. CM11 would also include the construction 25 
of recreational-related facilities including trails, interpretive signs, and picnic tables (see 26 
Chapter 4, Covered Activities and Associated Federal Actions, of the Draft BDCP). The construction 27 
of trailhead facilities, signs, staging areas, picnic areas, bathrooms, etc. would be placed on 28 
existing, disturbed areas when and where possible. If new ground disturbance was necessary, 29 
greater sandhill crane habitat would be avoided, with the exception of a permanent loss of 4 30 
acres of grassland foraging habitat (1 acre of which would be impacted within the first 10 years 31 
of Alternative 4 implementation).  32 

 Operations and Maintenance: Postconstruction operation and maintenance of the above-ground 33 
water conveyance facilities and restoration infrastructure could result in ongoing but periodic 34 
disturbances that could affect greater sandhill crane use of the surrounding habitat. 35 
Maintenance activities would include vegetation management, levee and structure repair, and 36 
re-grading of roads and permanent work areas. These effects, could be adverse as sandhill 37 
cranes are sensitive to disturbance. However, potential impacts would be reduced by AMMs and 38 
conservation actions as described below. 39 

 Injury and Direct Mortality: Construction-related activities would not be expected to result in 40 
direct mortality of greater sandhill crane if they were present in the study area, because they 41 
would be expected to avoid contact with construction and other equipment. Potential effects 42 
would be avoided and minimized with the implementation of AMM20 Greater Sandhill Crane. 43 
The potential for injury and direct mortality from electrical transmission facilities is discussed 44 
below under Impact BIO-70. 45 
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The following paragraphs summarize the combined effects discussed above and describe other 1 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA conclusions are also 2 
included. 3 

Near-Term Timeframe 4 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 5 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 6 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 7 
effects of construction would not be adverse under NEPA. Based on current design footprints, 8 
Alternative 4 would remove 104 acres roosting and foraging habitat (16 acres of permanent loss, 88 9 
acres of temporary loss) in the study area in the near-term. These effects would result from the 10 
construction of the water conveyance facilities (CM1). In addition, 5,425 acres of foraging habitat 11 
would be removed or converted in the near-term (CM1, 2,649 acres; CM4 Tidal Natural Communities 12 
Restoration, CM8 Grassland Natural Community Restoration, and CM11 Natural Communities 13 
Enhancement and Management—2,776 acres). Of these near-term acres of foraging habitat impact, 14 
3,839 acres would be medium- to very high-value habitat (CM1, 1912 acres, CM4-11, 1,927 acres). 15 

Typical NEPA and CEQA project-level mitigation ratios for those natural communities affected by 16 
CM1 and that are identified in the biological goals and objectives for greater sandhill crane in 17 
Chapter 3, Conservation Strategy, of the Draft BDCP would be 1:1 protection and 1:1 restoration for 18 
loss of roost sites and 1:1 protection of high- to very high-value foraging habitat for loss of medium- 19 
to very high-value foraging habitat. Using these ratios would indicate that 104 acres of greater 20 
sandhill crane roosting habitat should be restored/created and 104 acres should be protected to 21 
compensate for the CM1 losses of greater sandhill crane roosting and foraging habitat. In addition, 22 
1,912 acres of high- to very high-value foraging habitat should be protected to mitigate the CM1 23 
losses of greater sandhill crane medium- to very high-value foraging habitat. The near-term effects 24 
of other conservation actions would remove 1,927 acres of moderate- to very high-value foraging 25 
habitat, and therefore require 1,927 acres of protection of high- to very high-value foraging habitat 26 
using the same typical NEPA and CEQA ratios (1:1 restoration and 1:1 protection for the loss of 27 
roosting and foraging habitat; 1:1 protection for the loss of foraging habitat). 28 

The implementation of AMM20 Greater Sandhill Crane would require that no greater sandhill crane 29 
roost sites were directly impacted by CM1 covered activities (including transmission lines and their 30 
associated footprints). Therefore there would be no loss of crane roosting and foraging habitat as a 31 
result of water conveyance facility construction once the facilities were fully designed, which would 32 
avoid the CM1 impact on 104 acres of roosting and foraging habitat once the project design is final. 33 
Indirect effects of construction-related noise and visual disturbance are discussed below under 34 
Impact BIO-71.  35 

The BDCP has committed to near-term goals of creating 500 acres of managed wetlands and 36 
protecting 15,600 acres of cultivated lands in the Plan Area (see Table 3-4 in Chapter 3, Description 37 
of Alternatives, of this RDEIR/SDEIS). These conservation actions are associated with CM3 and CM10 38 
and would occur in the same timeframe as the construction and early restoration losses.  39 

Up to 95 acres of roosting habitat would be created within 2 miles of existing permanent roost sites 40 
(Objective GSHC1.5). These roosts would consist of active cornfields that are flooded following 41 
harvest to support roosting cranes and also provide the highest-value foraging habitat for the 42 
species. Individual fields would be at least 40 acres could shift locations throughout the Greater 43 
Sandhill Crane Winter Use Area, and would be in place prior to roosting habitat loss. Of the 500 44 
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acres of managed wetlands to be created for roosting habitat, 320 acres would be created in 1 
minimum patch sizes of 40 acres within the Greater Sandhill Crane Winter Use Area in CZs 3, 4, 5, or 2 
6 (Objective GSHC1.3). Restoration sites would be identified with consideration of sea level rise and 3 
local seasonal flood events. These wetlands would be created within 2 miles of existing permanent 4 
roost sites and protected in association with other protected natural community types at a ratio of 5 
2:1 upland to wetland habitat to provide buffers that will protect cranes from the types of 6 
disturbances that would otherwise result from adjacent roads and developed areas (e.g., roads, 7 
noise, visual disturbance, lighting). The remaining 180 acres of crane roosting habitat would be 8 
constructed within the Stone Lakes NWR project boundary (see Draft BDCP Chapter 3, Figure 3.3-6) 9 
and would be designed to provide connectivity between the Stone Lakes and Cosumnes greater 10 
sandhill crane populations (Objective GSHC1.4). The large patch sizes of these wetland complexes 11 
would provide additional conservation to address the threats of vineyard conversion, urbanization 12 
to the east, and sea level rise to the west of greater sandhill crane wintering habitat.  13 

At least 15,600 acres of cultivated lands that provide habitat for covered and other native wildlife 14 
species would be protected in the near-term time period (Objective CLNC1.1). Mitigation Measure 15 
BIO-69a would be available to guide the near-term protection of cultivated lands to ensure that the 16 
near-term impacts of moderate- to very high-value habitat for greater sandhill crane were 17 
compensated for with appropriate crop types and natural communities. 18 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 19 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 20 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 21 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 22 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 23 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 24 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 25 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 26 
RDEIR/SDEIS. 27 

Late Long-Term Timeframe 28 

The study area supports approximately 23,919 acres of roosting and foraging habitat and 164,676 29 
acres of foraging habitat for greater sandhill crane. Alternative 4 as a whole would result in the 30 
permanent loss of and temporary effects on 145 acres of roosting and foraging habitat (less than 1% 31 
of the total habitat in the study area) and 7,161 acres of foraging habitat (4% of the total habitat in 32 
the study area) for the greater sandhill crane during the term of the Plan. The foraging habitat lost 33 
by the late long-term timeframe would consist of 6,212 acres of medium- to very high-value foraging 34 
habitat. The locations of these losses are described above in the analyses of individual conservation 35 
measures. The implementation of AMM20 Greater Sandhill Crane would require that no roost sites 36 
were directly affected by water conveyance facilities including transmission lines and associated 37 
footprints. In addition, temporarily removed habitat would be restored within 1 year following 38 
construction. However, it would not necessarily be restored to its original topography and it could 39 
result in the conversion of cultivated lands to grasslands.  40 

The Plan includes conservation commitments through CM3 Natural Communities Protection and 41 
Restoration and CM10 Nontidal Marsh Restoration to restore or create at least 595 acres of greater 42 
Sandhill crane roost habitat (Objectives GSHC1.3, GSHC1.4, and GSHC1.5) and to protect at least 43 
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7,300 acres of high- to very high-value foraging habitat for greater Sandhill crane (Objective 1 
GSHC1.1). 2 

Of the 500 acres of managed wetlands to be created for roosting habitat, 320 acres would be created 3 
in minimum patch sizes of 40 acres within the Greater Sandhill Crane Winter Use Area in CZs 3, 4, 5, 4 
or 6 (Objective GSHC1.3). Restoration sites would be identified with consideration of sea level rise 5 
and local seasonal flood events. These wetlands would be created within 2 miles of existing 6 
permanent roost sites and protected in association with other protected natural community types at 7 
a ratio of 2:1 upland to wetland habitat to provide buffers that will protect cranes from the types of 8 
disturbances that would otherwise result from adjacent roads and developed areas (e.g., roads, 9 
noise, visual disturbance, lighting). The remaining 180 acres of crane roosting habitat would be 10 
constructed within the Stone Lakes NWR project boundary (see Draft BDCP Chapter 3, Figure 3.3-6) 11 
and would be designed to provide connectivity between the Stone Lakes and Cosumnes greater 12 
sandhill crane populations (Objective GSHC1.4). These wetlands would consist of two 90-acre 13 
wetland complexes each consisting of at least three wetlands and would be no more than 2 miles 14 
apart. The large patch sizes of these wetland complexes would provide additional conservation to 15 
address the threats of vineyard conversion, urbanization to the east, and sea level rise to the west of 16 
greater sandhill crane wintering habitat. Approximately 95 acres of roosting habitat would be 17 
created within 2 miles of existing permanent roost sites (Objective GSHC1.5). These roosts would 18 
consist of active cornfields that are flooded following harvest to support roosting cranes and also 19 
provide the highest-value foraging habitat for the species. Individual fields would be at least 40 20 
acres could shift locations throughout the Greater Sandhill Crane Winter Use Area, but would be 21 
sited with consideration of the location of roosting habitat loss and would be in place prior to 22 
roosting habitat loss. 23 

The BDCP has committed to protecting 7,300 acres of high- to very high-value greater sandhill crane 24 
foraging habitat by the late long-term timeframe with at least 80% maintained in very-high value 25 
types in any given year (Objective GSHC1.1). These acres of protected foraging habitat would be 26 
located within 2 miles of known roosting sites in CZs 3, 4, 5, and/or 6 and would consider sea level 27 
rise and local seasonal flood events, greater Sandhill crane population levels, and the location of 28 
foraging habitat loss. The patch size of these protected lands would be at least 160 acres (Objectives 29 
GSHC1.1 and GSHC1.2). Because agricultural habitat values change over time based largely on 30 
economically driven agricultural practices, protecting crane habitat would provide enhanced 31 
stability to agricultural habitat value within the crane use area that does not currently exist.  32 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 33 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 34 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 35 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 36 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 37 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 38 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 39 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 40 
RDEIR/SDEIS. 41 

CEQA Conclusion:  42 
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Near-Term Timeframe 1 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 2 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 3 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 4 
effects of construction would not be adverse under NEPA. Based on current design footprints, 5 
Alternative 4 would remove 104 acres roosting and foraging habitat (16 acres of permanent loss, 88 6 
acres of temporary loss) in the study area in the near-term. These effects would result from the 7 
construction of the water conveyance facilities (CM1). In addition, 5,425 acres of foraging habitat 8 
would be removed or converted in the near-term (CM1, 2,649 acres; CM4 Tidal Natural Communities 9 
Restoration, CM8 Grassland Natural Community Restoration, and CM11 Natural Communities 10 
Enhancement and Management—2,776 acres). Of these near-term acres of foraging habitat impact, 11 
3,839 acres would be medium- to very high-value habitat (CM1, 1,912 acres, CM4-11, 1,927 acres). 12 

Typical NEPA and CEQA project-level mitigation ratios for those natural communities affected by 13 
CM1 and that are identified in the biological goals and objectives for greater sandhill crane in 14 
Chapter 3, Conservation Strategy, of the Draft BDCP would be 1:1 protection and 1:1 restoration for 15 
loss of roost sites and 1:1 protection of high- to very high-value foraging habitat for loss of 16 
moderate- to very high-value foraging habitat. Using these ratios would indicate that 104 acres of 17 
greater roosting habitat should be restored/created and 104 acres should be protected to 18 
compensate for the CM1 losses of greater sandhill crane roosting and foraging habitat. In addition, 19 
1,912 acres of high- to very high-value foraging habitat should be protected to mitigate the CM1 20 
losses of greater sandhill crane moderate- to very high-value foraging habitat. The near-term effects 21 
of other conservation actions would remove 1,927 acres of moderate- to very high-value foraging 22 
habitat, and therefore require 1,927 acres of protection of high- to very high-value foraging habitat 23 
using the same typical NEPA and CEQA ratios (1:1 restoration and 1:1 protection for the loss of 24 
roosting and foraging habitat; 1:1 protection for the loss of foraging habitat). 25 

The implementation of AMM20 Greater Sandhill Crane would require that no greater sandhill crane 26 
roost sites were directly impacted by CM1 covered activities (including transmission lines and their 27 
associated footprints). Therefore there would be no loss of crane roosting and foraging habitat as a 28 
result of water conveyance facility construction once the facilities were fully designed, which would 29 
avoid the CM1 impact on 104 acres of roosting and foraging habitat once the project design is final. 30 
Indirect effects of construction-related noise and visual disturbance are discussed below under 31 
Impact BIO-71.  32 

The BDCP has committed to near-term goals of creating 500 acres of managed wetlands and 33 
protecting 15,600 acres of cultivated lands in the Plan Area (Table 3-4 in Chapter 3, Description of 34 
Alternatives, of this RDEIR/SDEIS). These conservation actions are associated with CM3 and CM10 35 
and would occur in the same timeframe as the construction and early restoration losses.  36 

Up to 95 acres of roosting habitat would be created within 2 miles of existing permanent roost sites 37 
(Objective GSHC1.5). These roosts would consist of active cornfields that are flooded following 38 
harvest to support roosting cranes and also provide the highest-value foraging habitat for the 39 
species. Individual fields would be at least 40 acres could shift locations throughout the Greater 40 
Sandhill Crane Winter Use Area, and would be in place prior to roosting habitat loss. Of the 500 41 
acres of managed wetlands to be created for roosting habitat, 320 acres would be created in 42 
minimum patch sizes of 40 acres within the Greater Sandhill Crane Winter Use Area in CZs 3, 4, 5, or 43 
6 (Objective GSHC1.3). Restoration sites would be identified with consideration of sea level rise and 44 
local seasonal flood events. These wetlands would be created within 2 miles of existing permanent 45 
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roost sites and protected in association with other protected natural community types at a ratio of 1 
2:1 upland to wetland habitat to provide buffers that will protect cranes from the types of 2 
disturbances that would otherwise result from adjacent roads and developed areas (e.g., roads, 3 
noise, visual disturbance, lighting). The remaining 180 acres of crane roosting habitat would be 4 
constructed within the Stone Lakes NWR project boundary (see Draft BDCP Chapter 3, Figure 3.3-6) 5 
and would be designed to provide connectivity between the Stone Lakes and Cosumnes greater 6 
sandhill crane populations (Objective GSHC1.4). The large patch sizes of these wetland complexes 7 
would provide additional conservation to address the threats of vineyard conversion, urbanization 8 
to the east, and sea level rise to the west of greater sandhill crane wintering habitat.  9 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 10 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 11 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 12 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 13 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 14 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 15 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 16 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 17 
RDEIR/SDEIS. 18 

In the absence of other conservation actions, the effects on greater sandhill crane habitat from 19 
Alternative 4 would represent an adverse effect as a result of habitat modification of a special-status 20 
species and potential for direct mortality. At least 15,600 acres of cultivated lands that provide 21 
habitat for covered and other native wildlife species would be protected in the near-term time 22 
period (Objective CLNC1.1). Mitigation Measure BIO-69a would be available to guide the near-term 23 
protection of cultivated lands to ensure that the near-term impacts of moderate- to very high-value 24 
habitat for greater sandhill crane were compensated for with appropriate crop types and natural 25 
communities. Considering the conservation actions described above, and AMMs 1-7 and AMM20, 26 
Alternative 4, over the term of the BDCP would not result in a substantial adverse effect through 27 
habitat modifications and would not substantially reduce the number or restrict the range of greater 28 
sandhill cranes. Therefore, Alternative 4 would have a less-than-significant impact on greater 29 
sandhill cranes. No mitigation would be required. 30 

Late Long-Term Timeframe 31 

The study area supports approximately 23,919 acres of roosting and foraging habitat and 164,676 32 
acres of foraging habitat for greater sandhill crane. Alternative 4 as a whole would result in the 33 
permanent loss of and temporary effects on 145 acres of roosting and foraging habitat (less than 1% 34 
of the total habitat in the study area) and 7,161 acres of foraging habitat (4% of the total habitat in 35 
the study area) for the greater sandhill crane during the term of the Plan. The foraging habitat lost 36 
by the late long-term timeframe would consist of 6,212 acres of medium- to very high-value foraging 37 
habitat. The locations of these losses are described above in the analyses of individual conservation 38 
measures. The implementation of AMM20 Greater Sandhill Crane would require that no roost sites 39 
were directly affected by water conveyance facilities including transmission lines and associated 40 
footprints. In addition, temporarily removed habitat would be restored within 1 year following 41 
construction. However, it would not necessarily be restored to its original topography and it could 42 
result in the conversion of cultivated lands to grasslands.  43 
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The Plan includes conservation commitments through CM3 Natural Communities Protection and 1 
Restoration and CM10 Nontidal Marsh Restoration to restore or create at least 595 acres of greater 2 
Sandhill crane roost habitat (Objectives GSHC1.3, GSHC1.4, and GSHC1.5) and to protect at least 3 
7,300 acres of high- to very high-value foraging habitat for greater Sandhill crane (Objective 4 
GSHC1.1). 5 

Of the 500 acres of managed wetlands to be created for roosting habitat, 320 acres would be created 6 
in minimum patch sizes of 40 acres within the Greater Sandhill Crane Winter Use Area in CZs 3, 4, 5, 7 
or 6 (Objective GSHC1.3). Restoration sites would be identified with consideration of sea level rise 8 
and local seasonal flood events. These wetlands would be created within 2 miles of existing 9 
permanent roost sites and protected in association with other protected natural community types at 10 
a ratio of 2:1 upland to wetland habitat to provide buffers that will protect cranes from the types of 11 
disturbances that would otherwise result from adjacent roads and developed areas (e.g., roads, 12 
noise, visual disturbance, lighting). The remaining 180 acres of crane roosting habitat would be 13 
constructed within the Stone Lakes NWR project boundary (see Draft BDCP Chapter 3, Figure 3.3-6) 14 
and would be designed to provide connectivity between the Stone Lakes and Cosumnes greater 15 
sandhill crane populations (Objective GSHC1.4). These wetlands would consist of two 90-acre 16 
wetland complexes each consisting of at least three wetlands and would be no more than 2 miles 17 
apart. The large patch sizes of these wetland complexes would provide additional conservation to 18 
address the threats of vineyard conversion, urbanization to the east, and sea level rise to the west of 19 
greater sandhill crane wintering habitat. Approximately 95 acres of roosting habitat would be 20 
created within 2 miles of existing permanent roost sites (Objective GSHC1.5). These roosts would 21 
consist of active cornfields that are flooded following harvest to support roosting cranes and also 22 
provide the highest-value foraging habitat for the species. Individual fields would be at least 40 23 
acres could shift locations throughout the Greater Sandhill Crane Winter Use Area, but would be 24 
sited with consideration of the location of roosting habitat loss and would be in place prior to 25 
roosting habitat loss. 26 

The BDCP has committed to protecting 7,300 acres of high- to very high-value greater sandhill crane 27 
foraging habitat by the late long-term timeframe with at least 80% maintained in very-high value 28 
types in any given year (Objective GSHC1.1). These acres of protected foraging habitat would be 29 
located within 2 miles of known roosting sites in CZs 3, 4, 5, and/or 6 and would consider sea level 30 
rise and local seasonal flood events, greater Sandhill crane population levels, and the location of 31 
foraging habitat loss. The patch size of these protected lands would be at least 160 acres (Objectives 32 
GSHC1.1 and GSHC1.2). Because agricultural habitat values change over time based largely on 33 
economically driven agricultural practices, protecting crane habitat would provide enhanced 34 
stability to agricultural habitat value within the crane use area that does not currently exist.  35 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 36 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 37 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 38 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 39 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 40 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 41 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 42 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 43 
RDEIR/SDEIS. 44 
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In the absence of other conservation actions, the effects on greater sandhill crane habitat from 1 
Alternative 4 would represent an adverse effect as a result of habitat modification of a special-status 2 
species and potential for direct mortality. Considering Alternative 4’s protection and restoration 3 
provisions, in addition to Mitigation Measure BIO-69a, which would compensate for the loss of 4 
medium- to very high-value foraging habitat at a ratio of 1:1 prior to or concurrent with impacts, 5 
loss of habitat and direct mortality through implementation of Alternative 4 would not result in a 6 
substantial adverse effect through habitat modifications and would not substantially reduce the 7 
number or restrict the range of the species. Therefore, Alternative 4 would have a less-than-8 
significant impact on greater sandhill crane. 9 

Mitigation Measure BIO-69a: Compensate for the Loss of Medium- to Very High-Value 10 
Greater Sandhill Crane Foraging Habitat  11 

DWR must compensate for loss of greater sandhill crane medium to very high-value foraging 12 
habitat at a ratio of 1:1 by protecting or managing high- to very high-value habitat in the Plan 13 
Area. Compensation must occur prior to or concurrent with the impacts, to minimize the effects 14 
of habitat loss. The crop types and natural communities that are included in foraging habitat 15 
value categories are listed in Table 12-4-29. Foraging habitat conservation must occur within 16 
the greater sandhill crane winter use area and the location of protected habitat or conservation 17 
easements must be preapproved by the USFWS and CDFW.  18 

Impact BIO-70: Effects on Greater Sandhill Crane Associated with Electrical Transmission 19 
Facilities 20 

Greater sandhill cranes are susceptible to collision with power lines and other structures during 21 
periods of inclement weather and low visibility (Avian Power Line Interaction Committee 1994, 22 
Brown and Drewien 1995, Manville 2005). There are extensive existing transmission and 23 
distribution lines in the sandhill crane winter use area. These include a network of distribution lines 24 
that are between 11- and 22-kV. In addition, there are two 115-kV lines that cross the study area, 25 
one that overlaps with the greater sandhill crane winter use area between Antioch and I-5 east of 26 
Hood, and one that crosses the northern tip of the crane winter use area north of Clarksburg. There 27 
are 69-kv lines within the study area that parallel Twin Cities Road, Herzog Road, Lambert Road, 28 
and the Southern Pacific Dredge Cut in the vicinity of Stone Lakes National Wildlife Refuge. At the 29 
south end of the winter use area, there are three 230-kV transmission lines that follow I-5, and then 30 
cut southwest through Holt, and two 500-kV lines cross the southwestern corner of the winter use 31 
area. This existing network of power lines in the study currently poses a collision and electrocution 32 
risk for sandhill cranes, because they cross over or surround sandhill crane roost sites in the study 33 
area.  34 

Both permanent and temporary electrical transmission lines would be constructed to supply 35 
construction and operational power to Alternative 4 facilities, as described below. The potential 36 
mortality of greater sandhill crane in the area of the proposed transmission lines was estimated for 37 
the Draft BDCP using collision mortality rates developed by Brown and Drewien (1995) and an 38 
estimate of potential crossings along the proposed lines (See Draft BDCP Appendix 5J.C, Analysis of 39 
Potential Bird Collisions at Proposed BDCP Powerlines). This analysis concluded that mortality risk 40 
could be substantially reduced by marking new transmission lines to increase their visibility to 41 
sandhill cranes.  42 
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Alternative 4 substantially reduced the length of permanent and temporary transmission lines as 1 
compared to the Draft BDCP, substantially reducing the likelihood of crane collisions. Under 2 
Alternative 4, no permanent transmission lines would be constructed within the greater sandhill 3 
crane winter use area. In addition, no new transmission lines (permanent or temporary) would be 4 
constructed in the vicinity of Staten Island which is one of the most important wintering sites for 5 
greater sandhill cranes in the Delta. The Alternative 4 transmission line alignment within the greater 6 
sandhill crane winter use area would be limited to three segments of temporary transmission lines: 7 
a temporary 11-mile segment extending north and south between Intake 2 and the intermediate 8 
forebay, a temporary 9-mile segment extending east and west between the intermediate forebay 9 
and the SMUD/WAPA substation, and an 11-mile segment extending north and south between 10 
Bouldin Island and Victoria Island. These three temporary lines would be removed after 11 
construction of the water conveyance facilities, after 10–14 years. Limiting the proposed 12 
transmission line footprint to temporary lines and siting these lines away from the highest use areas 13 
by greater sandhill cranes, substantially reduces the potential for sandhill crane bird strike in 14 
Alternative 4 as compared to the Draft BDCP.  15 

In addition, after the BDCP Draft EIR/EIS was issued in December of 2013, additional avoidance 16 
features were added to AMM20 Greater Sandhill Crane. AMM20 Greater Sandhill Crane requires that 17 
Alternative 4 meets the performance standard of no mortality of greater sandhill crane associated 18 
with the new facilities. This would be achieved by implementing one or any combination of the 19 
following: (1) siting new transmission lines in lower bird strike risk zones; (2) removing, relocating 20 
or undergrounding existing lines where feasible; (3) using natural gas generators in lieu of installing 21 
transmission lines in high-risk zones of the greater sandhill crane winter use area (4) 22 
undergrounding new lines in high-risk zones of the greater sandhill crane winter use area, (5) 23 
permanently installing flight diverters on existing lines over lengths equal to or greater than the 24 
length of the new temporary transmission lines in the crane winter use area; and/or (6) for areas 25 
outside of the Stone Lakes National Wildlife Refuge project boundary, shifting locations of flooded 26 
areas that provide crane roosts to lower risk areas. These measures are described in detail in 27 
AMM20 Greater Sandhill Crane (Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS). 28 

The implementation of the measures described above under AMM20 Greater Sandhill Crane, in 29 
addition to the project design changes to avoid high crane use areas, would substantially reduce the 30 
potential for crane collisions with transmission lines. Potential measures that would eliminate this 31 
risk include using natural gas generators in lieu of transmission lines or undergrounding new lines 32 
in high-risk zones in the greater sandhill crane winter use area. Marking transmission lines with 33 
flight diverters that make the lines more visible to birds has been shown to dramatically reduce the 34 
incidence of bird mortality, including for sandhill cranes (Brown and Drewien 1995). Yee (2008) 35 
estimated that marking devices in the Central Valley could reduce avian mortality by 60%. All new 36 
temporary transmission lines would be fitted with flight diverters. The installation of flight diverters 37 
on existing permanent lines would be prioritized in the highest risk zones for greater sandhill crane 38 
(as described in Draft BDCP Appendix 5J.C, Analysis of Potential Bird Collisions at Proposed BDCP 39 
Powerlines) and diverters would be installed in a configuration that research indicates would reduce 40 
bird strike risk by at least 60%. Diverters would be installed on existing lines at a rate of one foot of 41 
existing transmission line for every one foot of new project transmission line constructed, in an area 42 
with equal or higher greater sandhill crane bird strike risk. Placing diverters on existing lines would 43 
be expected to reduce existing mortality in the Plan Area and therefore result in a net benefit to the 44 
greater sandhill crane population because these flight diverters would be maintained in perpetuity.  45 
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NEPA Conclusion: Sandhill cranes are known to be susceptible to collision with overhead wires. The 1 
existing network of power lines in the study area currently poses a risk for sandhill cranes. Under 2 
Alternative 4, proposed transmission lines have been designed to substantially reduce the likelihood 3 
of a crane collision with transmission lines. New transmission lines constructed as part of the 4 
project would be limited to temporary lines which would be removed within the first 10–14 years of 5 
Alternative 4 implementation. In addition, no new transmission lines would be sited in the vicinity 6 
of Staten Island, which has the highest crane-use in the greater sandhill crane winter use area. All 7 
new transmission lines constructed as a result of the project would be fitted with bird diverters, 8 
which have been shown to reduce avian mortality by 60%. By incorporating one or a combination of 9 
the measures to greatly reduce the risk of bird strike described in AMM20 Greater Sandhill Crane, the 10 
construction and operation of transmission lines under Alternative 4 would not result in an adverse 11 
effect on greater sandhill crane. 12 

CEQA Conclusion: Sandhill cranes are known to be susceptible to collision with overhead wires. The 13 
existing network of power lines in the study area currently poses a risk for sandhill cranes. Under 14 
Alternative 4, proposed transmission lines have been designed to substantially reduce the likelihood 15 
of a crane collision with transmission lines. New transmission lines constructed as part of the 16 
project would be limited to temporary lines which would be removed within the first 10–14 years of 17 
Alternative 4 implementation. In addition, no new transmission lines would be sited in the vicinity 18 
of Staten Island, which has the highest crane-use in the greater sandhill crane winter use area. All 19 
new transmission lines constructed as a result of the project would be fitted with bird diverters, 20 
which have been shown to reduce avian mortality by 60%. By incorporating one or a combination of 21 
the measures to greatly reduce the risk of bird strike described in AMM20 Greater Sandhill Crane, 22 
and the construction and operation of transmission lines under Alternative 4 would have a less-23 
than-significant impact on greater sandhill crane. 24 

Impact BIO-71: Indirect Effects of Plan Implementation on Greater Sandhill Crane  25 

Indirect construction-and operation-related effects: Sandhill cranes are sensitive to disturbance. 26 
Noise and visual disturbances from the construction of water conveyance facilities and other 27 
conservation measures could reduce greater sandhill crane use of modeled habitat adjacent to work 28 
areas. Indirect effects associated with construction include noise, dust, and visual disturbance 29 
caused by grading, filling, contouring, and other ground-disturbing operations outside the project 30 
footprint but within 1,300 feet of the construction edge. Furthermore, maintenance of the 31 
aboveground water conveyance facilities could result in ongoing but periodic postconstruction noise 32 
and visual disturbances that could affect greater sandhill crane use of surrounding habitat. These 33 
effects could result from periodic vehicle use along the conveyance corridor, inspection and 34 
maintenance of aboveground facilities, and similar activities. These potential effects would be 35 
minimized with implementation of AMM20 Greater Sandhill Crane described in Appendix D, 36 
Substantive BDCP Revisions, of this RDEIR/SDEIS.  37 

The BDCP includes an analysis of the indirect effects of noise and visual disturbance that would 38 
result from the construction of the Alternative 4 water conveyance facilities on greater sandhill 39 
crane (Appendix D, Substantive BDCP Revisions, in this RDEIR/SDEIS ). The analysis addressed the 40 
potential noise effects on cranes, and concluded that as much as 20,243 acres of crane habitat could 41 
potentially be affected by general construction noise (including pile driving) above baseline level 42 
(50–60 dBA; Table 12-4-30). This would include 1,008 acres of permanent crane roosting habitat, 43 
1,909 acres of temporary crane roosting habitat, and 17,327 acres of crane foraging habitat. . The 44 
analysis was conducted based on the assumption that there would be direct line-of-sight from 45 
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sandhill crane habitat areas to the construction site, and, therefore, provides a worst-case estimate 1 
of effects. In many areas the existing levees would partially or completely block the line-of-sight and 2 
would function as effective noise barriers, substantially reducing noise transmission. However, 3 
there is insufficient data to assess the effects that increased noise levels would have on sandhill 4 
crane behavior.  5 

Table 12-4-30. Greater Sandhill Crane Habitat Affected By General Construction and Pile Driving 6 
Noise Under Alternative 4 (acres) 7 

Habitat Type 

General Construction 

Above 60 dBA Above 50 dBA 

Permanent Roosting 196 1,008 

Temporary Roosting 810 1,909 

Foraging 7,676 17,327 

Total Habitat 8,681 20,243 

 8 

Evening and nighttime construction activities would require the use of extremely bright lights. 9 
Nighttime construction could also result in headlights flashing into roost sites when construction 10 
vehicles are turning onto or off of construction access routes. Proposed surge towers would require 11 
the use of safety lights that would alert low-flying aircraft to the presence of these structures 12 
because of their height. Little data is available on the effects of impact of artificial lighting on 13 
roosting birds. Direct light from automobile headlights has been observed to cause roosting cranes 14 
to flush and it is thought that they may avoid roosting in areas where lighting is bright (see Chapter 15 
5, Effects Analysis, of the Draft BDCP). If the birds were to roost in a brightly lit site, they may be 16 
vulnerable to sleep-wake cycle shifts and reproductive cycle shifts. Potential risks of visual impacts 17 
from lighting include a reduction in the cranes’ quality of nocturnal rest, and effects on their sense of 18 
photo-period which might cause them to shift their physiology towards earlier migration and 19 
breeding (see BDCP Chapter 5, Effects Analysis, of the Draft BDCP). Effects such as these could prove 20 
detrimental to the cranes’ overall fitness and reproductive success (which could in turn have 21 
population-level impacts). A change in photo-period interpretation could also cause cranes to fly out 22 
earlier from roost sites to forage and might increase their risk of power line collisions if they were to 23 
leave roosts before dawn (see BDCP Chapter 5, Effects Analysis, of the Draft BDCP). 24 

The effects of noise and visual disturbance on greater sandhill crane would be minimized through 25 
the implementation of AMM20 Greater Sandhill Crane (Appendix D, Substantive BDCP Revisions, of 26 
this RDEIR/SDEIS). Activities within 0.75 mile of crane roosting habitat would reduce construction 27 
noise during night time hours (from one hour before sunset to one hour after sunrise) such that 28 
construction noise levels do not exceed 50 dBA Leq (1 hour) at the nearest temporary or permanent 29 
roosts during periods when the roost sites are available (flooded). In addition, the area of crane 30 
foraging habitat that would be affected during the day (from one hour after sunrise to one hour 31 
before sunset) by construction noise exceeding 50 dBA Leq (1 hour) would also be minimized. 32 
Unavoidable noise related effects would be compensated for by the enhancement of 0.1 acre of 33 
foraging habitat for every acre indirectly affected within the 50 dBA Leq (1 hour) construction noise 34 
contour. With these measures in place, indirect effects of noise and visual disturbance from 35 
construction activities are not expected to reduce the greater sandhill crane population in the study 36 
area. 37 
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The use of mechanical equipment during water conveyance facilities construction could cause the 1 
accidental release of petroleum or other contaminants that could affect greater sandhill crane in the 2 
surrounding habitat. The inadvertent discharge of sediment or excessive dust adjacent to greater 3 
sandhill crane habitat could also affect the species. AMM1–AMM7, including AMM2 Construction Best 4 
Management Practices and Monitoring, would minimize the likelihood of such spills and ensure that 5 
measures were in place to prevent runoff from the construction area and negative effects of dust on 6 
foraging habitat. 7 

Methylmercury Exposure: Covered activities have the potential to exacerbate bioaccumulation of 8 
mercury in covered species, including greater sandhill crane. Largemouth bass was used as a 9 
surrogate species for analysis (Appendix D, Substantive BDCP Revisions, in this RDEIR/SDEIS). 10 
Results of the quantitative modeling of mercury effects on largemouth bass as a surrogate species 11 
would overestimate the effects on greater sandhill crane. Organisms feeding within pelagic-based 12 
(algal) food webs have been found to have higher concentrations of methylmercury than those in 13 
benthic or epibenthic food webs; this has been attributed to food chain length and dietary 14 
segregation (Grimaldo et al. 2009). Therefore, potential indirect effects of increased mercury 15 
exposure is likely low for greater sandhill crane because they primarily forage on cultivated crops. 16 
Modeled effects of mercury concentrations from changes in water operations under CM1 on 17 
largemouth bass did not differ substantially from existing conditions; therefore, results also indicate 18 
that greater sandhill crane tissue concentrations would not measurably increase as a result of CM1 19 
implementation. 20 

Mercury is transformed into the more bioavailable form of methylmercury in aquatic systems, 21 
especially areas subjected to regular wetting and drying such as tidal marshes and flood plains. 22 
Thus, BDCP restoration activities that create newly inundated areas could increase bioavailability of 23 
mercury. Increased methylmercury associated with natural community and floodplain restoration 24 
may indirectly affect greater sandhill crane via uptake in lower tropic levels (see Appendix 5.D, 25 
Contaminants, of the Draft BDCP). Mercury is generally elevated throughout the Delta, and 26 
restoration of the lower potential areas in total may result in generalized, very low level increases of 27 
mercury. Given that some species have elevated mercury tissue levels pre-BDCP, these low level 28 
increases could result in some level of effects.  29 

Due to the complex and very site-specific factors that will determine if mercury becomes mobilized 30 
into the foodweb, CM12 Methylmercury Management is included to provide for site-specific 31 
evaluation for each restoration project. If a project is identified where there is a high potential for 32 
methylmercury production that could not be fully addressed through restoration design and 33 
adaptive management, alternate restoration areas would be considered. CM12 would be 34 
implemented in coordination with other similar efforts to address mercury in the Delta, and 35 
specifically with the DWR Mercury Monitoring and Analysis Section. This conservation measure 36 
would include the following actions. 37 

 Assess pre-restoration conditions to determine the risk that the project could result in increased 38 
mercury methylation and bioavailability 39 

 Define design elements that minimize conditions conducive to generation of methylmercury in 40 
restored areas. 41 

 Define adaptive management strategies that can be implemented to monitor and minimize 42 
actual postrestoration creation and mobilization of methylmercury. 43 
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Selenium: Selenium is an essential nutrient for avian species and has a beneficial effect in low 1 
doses. However, higher concentrations can be toxic (Ackerman and Eagles-Smith 2009, Ohlendorf 2 
and Heinz 2009) and can lead to deformities in developing embryos, chicks, and adults, and can also 3 
result in embryo mortality (Ackerman and Eagles-Smith 2009, Ohlendorf and Heinz 2009). The 4 
effect of selenium toxicity differs widely between species and also between age and sex classes 5 
within a species. In addition, the effect of selenium on a species can be confounded by interactions 6 
with the effects of other contaminants such as mercury (Ackerman and Eagles-Smith 2009).  7 

The primary source of selenium bioaccumulation in birds is through their diet (Ackerman and 8 
Eagles-Smith 2009, Ohlendorf and Heinz 2009) and selenium concentration in species differs by the 9 
trophic level at which they feed (Ackerman and Eagles-Smith 2009, Stewart et al. 2004). At 10 
Kesterson Reservoir in the San Joaquin Valley, selenium concentrations in invertebrates have been 11 
found to be two to six times the levels in rooted plants. Furthermore, bivalves sampled in the San 12 
Francisco Bay contained much higher selenium levels than crustaceans such as copepods (Stewart et 13 
al. 2004). Studies conducted at the Grasslands in Merced County recorded higher selenium levels in 14 
black-necked stilts which feed on aquatic invertebrates than in mallards and pintails, which are 15 
primarily herbivores (Paveglio and Kilbride 2007). Diving ducks in the San Francisco Bay (which 16 
forage on bivalves) have much higher levels of selenium levels than shorebirds that prey on aquatic 17 
invertebrates (Ackerman and Eagles-Smith 2009). Therefore, birds that consume prey with high 18 
levels of selenium have a higher risk of selenium toxicity. 19 

Selenium toxicity in avian species can result from the mobilization of naturally high concentrations 20 
of selenium in soils (Ohlendorf and Heinz 2009) and covered activities have the potential to 21 
exacerbate bioaccumulation of selenium in avian species, including greater sandhill crane. Marsh 22 
(tidal and nontidal) and floodplain restoration have the potential to mobilize selenium, and 23 
therefore increase avian exposure from ingestion of prey items with elevated selenium levels. Thus, 24 
BDCP restoration activities that create newly inundated areas could increase bioavailability of 25 
selenium (see Chapter 3, Conservation Strategy, of the Draft BDCP for details of restoration). 26 
Changes in selenium concentrations were analyzed in Chapter 8, Water Quality, of the Draft EIR/EIS 27 
and it was determined that, relative to Existing Conditions and the No Action Alternative, CM1 28 
would not result in substantial, long‐term increases in selenium concentrations in water in the Delta 29 
under any alternative. However, it is difficult to determine whether the effects of potential increases 30 
in selenium bioavailability associated with restoration‐related conservation measures (CM4, CM5) 31 
would lead to adverse effects on greater sandhill crane.  32 

Because of the uncertainty that exists at this programmatic level of review, there could be a 33 
substantial effect on greater sandhill crane from increases in selenium associated with restoration 34 
activities. This effect would be addressed through the implementation of AMM27 Selenium 35 
Management (Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS) which would provide 36 
specific tidal habitat restoration design elements to reduce the potential for bioaccumulation of 37 
selenium and its bioavailability in tidal habitats. Furthermore, the effectiveness of selenium 38 
management to reduce selenium concentrations and/or bioaccumulation would be evaluated 39 
separately for each restoration effort as part of design and implementation. This avoidance and 40 
minimization measure would be implemented as part of the tidal habitat restoration design 41 
schedule.  42 

NEPA Effects: Crane habitat could potentially be affected by general construction noise above 43 
baseline level (50–60 dBA). Construction in certain areas would take place 7 days a week and 24 44 
hours a day and evening and nighttime construction activities would require the use of extremely 45 



 
Alternative 4 

Terrestrial Biological Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12-290 
2015 

ICF 00139.14 

 

bright lights, which could adversely affect roosting cranes by impacting their sense of photo-period 1 
and by exposing them to predators. Effects of noise and visual disturbance could substantially alter 2 
the suitability of habitat for greater sandhill crane. AMM20 Greater Sandhill Crane would include 3 
requirements (described above) to minimize the effects of noise and visual disturbance on greater 4 
sandhill cranes and to mitigate for affected habitat.  5 

Tidal habitat restoration could result in increased exposure of greater sandhill crane to selenium 6 
which could result in the potential mortality of a special-status species. This effect would be 7 
addressed through the implementation of AMM27 Selenium Management, which would provide 8 
specific tidal habitat restoration design elements to reduce the potential for bioaccumulation of 9 
selenium and its bioavailability in tidal habitats.  10 

The implementation of tidal natural communities restoration or floodplain restoration could result 11 
in increased exposure of greater sandhill crane to methylmercury. The potential indirect effects of 12 
increased mercury exposure is likely low for greater sandhill crane because they primarily forage on 13 
cultivated crops. Implementation of CM12 which contains measures to assess the amount of 14 
mercury before project development, followed by appropriate design and adaptation management, 15 
would minimize the potential for increased methylmercury exposure, and would result in no 16 
adverse effect on the species. 17 

CEQA Conclusion: Crane habitat could potentially be affected by general construction noise above 18 
baseline level (50–60 dBA). Construction in certain areas would take place 7 days a week and 24 19 
hours a day and evening and nighttime construction activities would require the use of extremely 20 
bright lights, which could adversely affect roosting cranes by impacting their sense of photo-period 21 
and by exposing them to predators. Effects of noise and visual disturbance could substantially alter 22 
the suitability of habitat for greater sandhill crane. This would be a significant impact. AMM20 23 
Greater Sandhill Crane would include requirements (described above) to minimize the effects of 24 
noise and visual disturbance on greater sandhill cranes and to mitigate for affected habitat.  25 

Tidal habitat restoration could result in increased exposure of greater sandhill crane to selenium 26 
which could result in the potential mortality of a special-status species. This would be a significant 27 
impact. This effect would be addressed through the implementation of AMM27 Selenium 28 
Management, which would provide specific tidal habitat restoration design elements to reduce the 29 
potential for bioaccumulation of selenium and its bioavailability in tidal habitats.  30 

Methylmercury tissue concentrations in greater sandhill cranes would not be expected to 31 
measurably increase as a result of water operations under CM1 compared to the No Action 32 
Alternative. The implementation of tidal natural communities restoration or floodplain restoration 33 
could result in increased exposure of greater sandhill crane to methylmercury. This would be a 34 
significant impact. The potential indirect effects of increased mercury exposure is likely low for 35 
greater sandhill crane because they primarily forage on cultivated crops. Implementation of CM12 36 
which contains measures to assess the amount of mercury before project development, followed by 37 
appropriate design and adaptation management, would minimize the potential for increased 38 
methylmercury exposure, and would result in no adverse effect on the species. 39 

  40 

With AMM1-AMM7, AMM20, AMM27, and CM12 in place, the indirect effects of plan implementation 41 
under Alternative 4 would not substantially reduce the number or restrict the range of greater 42 
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sandhill cranes. Therefore, the indirect effects of Alternative 4 implementation would have a less-1 
than-significant impact on greater sandhill crane. 2 

Lesser Sandhill Crane 3 

This section describes the effects of Alternative 4, including water conveyance facilities construction 4 
and implementation of other conservation components, on lesser sandhill crane. Lesser sandhill 5 
cranes in the study area are almost entirely dependent on privately owned agricultural lands for 6 
foraging. Long-term sustainability of the lesser sandhill crane is thus dependent on providing a 7 
matrix of compatible crop types that afford suitable foraging habitat and maintaining compatible 8 
agricultural practices, while sustaining and increasing the extent of other essential habitat elements 9 
such as night roosting habitat. The habitat model for lesser sandhill crane includes “roosting and 10 
foraging” and “foraging” habitat. Suitable roosting and foraging habitat in the study area includes 11 
certain agricultural types, specific grassland types, irrigated pastures and hay crops, managed 12 
seasonal wetland, and other natural seasonal wetland. Roosting and foraging habitat includes 13 
traditional roost sites that are known to be used by sandhill cranes (both greater and lesser) and 14 
that also provide foraging habitat. Detail regarding the roosting and foraging modeled habitat for 15 
both subspecies of sandhill crane is included in the BDCP (see Appendix 2.A, Covered Species 16 
Accounts, of the Draft BDCP). Both temporary and permanent roost sites were identified for sandhill 17 
cranes. Permanent roosting and foraging sites are those used regularly, year after year, while 18 
temporary roosting and foraging sites are those used in some years. Factors included in assessing 19 
the loss of foraging habitat for the lesser sandhill crane considers the relative habitat value of 20 
specific crop or land cover types. Although both the greater and the lesser Sandhill crane use similar 21 
crop or land cover types, these provide different values of foraging habitat for the two subspecies 22 
based on proportional use of these habitats. Lesser sandhill cranes are less traditional than greater 23 
sandhill cranes and are more likely to move between different roost site complexes and different 24 
wintering regions (Ivey pers. comm.) The wintering range is ten times larger than the greater 25 
sandhill crane and their average foraging flight radius from roost sites is twice that of greater 26 
sandhill cranes. Because of this higher mobility, lesser sandhill cranes are more flexible in their use 27 
of foraging areas than the greater sandhill crane. 28 

Construction and restoration associated with Alternative 4 conservation measures would result in 29 
both temporary and permanent losses of foraging and roosting habitat for lesser sandhill crane as 30 
indicated in Table 12-4-31. Full implementation of Alternative 4 would include the following 31 
conservation actions over the term of the BDCP for the greater sandhill crane (see Chapter 3, Section 32 
3.3, Biological Goals and Objectives, of the Draft BDCP) that would also benefit the lesser sandhill 33 
crane. 34 

 Protect at least 7,300 acres of high- to very high-value habitat for greater sandhill crane, with at 35 
least 80% maintained in very high-value types in any given year. This protected habitat will be 36 
within 2 miles of known roosting sites in CZs 3, 4, 5, and/or 6 and will consider sea level rise and 37 
local seasonal flood events, greater sandhill crane population levels, and the location of foraging 38 
habitat loss. Patch size of protected cultivated lands will be at least 160 acres (Objective 39 
GSHC1.1, associated with CM3). 40 

 To create additional high-value greater sandhill crane winter foraging habitat, 10% of the 41 
habitat protected under Objective GSHC1.1 will involve acquiring low-value habitat or 42 
nonhabitat areas and converting it to high- or very high-value habitat. Created habitat will be 43 
within 2 miles of known roosting sites in CZs 3, 4, 5, and/or 6 and will consider sea level rise and 44 
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local seasonal flood events, greater sandhill crane population levels, and the location of foraging 1 
habitat loss (Objective GSHC1.2, associated with CM3). 2 

 Create at least 320 acres of managed wetlands in minimum patch sizes of 40 acres within the 3 
Greater Sandhill Crane Winter Use Area in CZs 3, 4, 5, or 6, with consideration of sea level rise 4 
and local seasonal flood events. The wetlands will be located within 2 miles of existing 5 
permanent roost sites and protected in association with other protected natural community 6 
types (excluding nonhabitat cultivated lands) at a ratio of 2:1 upland to wetland to provide 7 
buffers around the wetlands (Objective GSHC1.3, associated with CM3). 8 

 Create at least two 90-acre wetland complexes within the Stone Lakes National Wildlife Refuge 9 
project boundary. The complexes will be no more than 2 miles apart and will help provide 10 
connectivity between the Stone Lakes and Cosumnes greater sandhill crane populations. Each 11 
complex will consist of at least three wetlands totaling at least 90 acres of greater sandhill crane 12 
roosting habitat, and will be protected in association with other protected natural community 13 
types (excluding nonhabitat cultivated lands) at a ratio of at least 2:1 uplands to wetlands (i.e., 14 
two sites with at least 90 acres of wetlands each). One of the 90-acre wetland complexes may be 15 
replaced by 180 acres of cultivated lands (e.g., cornfields) that are flooded following harvest to 16 
support roosting cranes and provide highest-value foraging habitat, provided such substitution 17 
is consistent with the long-term conservation goals of Stone Lakes National Wildlife Refuge for 18 
greater sandhill crane. (Objective GSHC1.4, associated with CM10).  19 

 Create an additional 95 acres of roosting habitat within 2 miles of existing permanent roost 20 
sites. The habitat will consist of active cornfields that are flooded following harvest to support 21 
roosting cranes and that provide highest-value foraging habitat. Individual fields will be at least 22 
40 acres and can shift locations throughout the Greater Sandhill Crane Winter Use Area, but will 23 
be sited with consideration of the location of roosting habitat loss and will be in place prior to 24 
roosting habitat loss (Objective GSCH1.5, associated with CM3). 25 

 Protect at least 48,625 acres of cultivated lands that provide suitable habitat for covered and 26 
other native wildlife species (Objective CLNC1.1, associated with CM3). 27 

 Within the at least 48,625 acres of protected cultivated lands, protect at least 42,275 acres of 28 
cultivated lands as Swainson’s hawk foraging habitat with at least 50% in very high-value 29 
habitat in CZs 2, 3, 4, 5, 7, 8, 9, and 11 (Objective SH1.2, associated with CM3). 30 

 Target cultivated land conservation to provide connectivity between other conservation lands 31 
(Objective CLNC1.2, associated with CM3).  32 

 Maintain and protect the small patches of important wildlife habitats associated with cultivated 33 
lands that occur in cultivated lands within the reserve system, including, water conveyance 34 
channels, grasslands, ponds, and wetlands (Objective CLNC1.3, associated with CM3). 35 

As explained below, with the restoration and protection of these amounts of habitat, in addition to 36 
natural community enhancement and management commitments (including CM12 Methylmercury 37 
Management as revised in Appendix D, Substantive BDCP Revisions, in this RDEIR/SDEIS) and 38 
implementation of AMM1–AMM7, AMM20 Greater Sandhill Crane, AMM27 Selenium Management (as 39 
revised in Appendix D, Substantive BDCP Revisions, in this RDEIR/SDEIS), and AMM30 Transmission 40 
Line Design and Alignment Guidelines, impacts on the lesser sandhill crane would be less than 41 
significant for CEQA purposes, and would not be adverse for NEPA purposes. 42 
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Table 12-4-31. Changes in Lesser Sandhill Crane Modeled Habitat Associated with Alternative 4 1 
(acres)a 2 

Conservation 
Measureb Habitat Type 

Permanent  Temporary  Periodicd 

NT LLT c  NT LLT c  CM2 CM5 

CM1 

Roosting and 
Foraging - 
Permanent 

0 0  3 3  NA NA 

Roosting and 
Foraging - 
Temporary 

16 16  85 85  NA NA 

Foraging 1,838 1,838  988 988  NA NA 

Total Impacts CM1 1,854 1,854  1,076 1,076    

CM2–CM18 

Roosting and 
Foraging - 
Permanent 

0 0  0 0  0 0 

Roosting and 
Foraging - 
Temporary 

0 41  0 0  0 0 

Foraging 3,610 12,172  2 4  0 0 

Total Impacts CM2–CM18 3,610 12,213  2 4  0 0 

Total Roosting and Foraging - 
Permanent 

0 0  3 3    

Total Roosting and Foraging - 
Temporary 

16 57  85 85    

Total Foraging 5,448 14,010  990 992    

TOTAL IMPACTS 5,464 14,067  1,078 1,080  0 0 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT = near-term 

LLT = late long-term 

NA = not applicable 

 3 

Impact BIO-72: Loss or Conversion of Habitat for and Direct Mortality of Lesser Sandhill 4 
Crane  5 

Alternative 4 conservation measures would result in the combined permanent and temporary loss 6 
of up to 145 acres of modeled roosting and foraging habitat (57 acres of permanent loss, 88 acres of 7 
temporary loss) and 15,002 acres of foraging habitat (14,010 acres of permanent loss, 992 acres of 8 
temporary loss, Table 12-4-31). Conservation measures that would result in these losses are 9 
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conveyance facilities and transmission line construction, and establishment and use of reusable 1 
tunnel material areas (CM1), Yolo Bypass Fisheries Improvements (CM2), Tidal Natural 2 
Communities Restoration (CM4), Seasonally Inundated Floodplain Restoration (CM5), Grassland 3 
Natural Community Restoration (CM8), Nontidal Marsh Natural Community Restoration (CM10), 4 
and Natural Communities Enhancement and Management (CM11). The majority of habitat loss 5 
would result from water conveyance facility construction and conversion of habitat to tidal natural 6 
communities through CM4. Habitat enhancement and management activities through CM11, which 7 
include ground disturbance or removal of nonnative vegetation, could also result in local adverse 8 
habitat effects. In addition, maintenance activities associated with the long-term operation of the 9 
water conveyance facilities and other BDCP physical facilities could degrade or eliminate lesser 10 
sandhill crane modeled habitat. Each of these individual activities is described below. A summary 11 
statement of the combined impacts, NEPA effects and a CEQA conclusion follow the individual 12 
conservation measure discussions. 13 

 CM1 Water Facilities Construction: Construction of Alternative 4 conveyance facilities would 14 
result in the combined permanent loss of up to 2,930 acres of modeled lesser sandhill crane 15 
habitat. This would consist of the permanent removal of 16 acres of temporary roosting and 16 
foraging habitat, and 1,838 acres of foraging habitat. Foraging habitat that would be 17 
permanently impacted by CM1 would consist of 1,049 acres of very high-value, 144 acres of 18 
high-value, and 325 acres of medium-value foraging habitat (Table 12-4-32). In addition, 3 acres 19 
of permanent roosting and foraging habitat, 85 acres of temporary roosting and foraging habitat, 20 
and 988 acres of foraging habitat would be temporarily removed (Table 12-4-31). The 21 
temporarily removed habitat would consist primarily of cultivated lands and it would be 22 
restored within 1 year following construction. However, it would not necessarily be restored to 23 
its original topography and it could be restored as grasslands. CM1 activities that would result in 24 
temporary impacts would include temporary access roads, reusable tunnel material sites, and 25 
work areas for construction.  26 

The acres of temporary and permanent roosting and foraging habitat that would be 27 
permanently removed is located on Bouldin Island, from the construction of a permanent access 28 
road. Temporary impacts on roosting and foraging habitat would occur on Bouldin Island from 29 
the construction of a temporary concrete batch plant and a fuel station. Temporary losses would 30 
also occur from the construction of temporary transmission lines between the Lambert Road 31 
vent shaft and the intermediate forebay, and on Venice Island. However, the implementation of 32 
AMM20 Greater Sandhill Crane would require that CM1 activities be designed to avoid direct loss 33 
of crane roost sites. This includes a provision that the final transmission line alignment would be 34 
designed to avoid crane roost sites. Avoidance of crane roost sites would be accomplished either 35 
by siting activities outside of identified roost sites or by relocating the roost site if it consisted of 36 
cultivated lands (roost sites consisting of wetlands would not be subject to re-location). 37 
Relocated roost sites would be established prior to construction activities affecting the original 38 
roost site (as described for AMM20 Greater Sandhill Crane, Appendix 3.C, Avoidance and 39 
Minimization Measures, of the Draft BDCP). Therefore there would be no loss of crane roosting 40 
and foraging habitat as a result of water conveyance facility construction once the facilities were 41 
fully designed.  42 

Approximately 1,480 acres of the permanent loss of foraging habitat would be from the storage 43 
of reusable tunnel material. This material would be stored on Bouldin Island, Zacharias Island 44 
and parcels south of Lambert Road and north of the Cosumnes River. The reusable tunnel 45 
material would likely be moved to other sites for use in levee build-up and restoration, and the 46 
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affected areas would likely eventually be restored. This effect is categorized as permanent 1 
because there is no assurance that the material would eventually be moved. The implementation 2 
of AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material and Dredged Material, would 3 
require that the areas used for reusable tunnel material storage be minimized in crane foraging 4 
habitat and completely avoid crane roost sites.  5 

Refer to the Terrestrial Biology Mapbook in Appendix A of this RDEIR/SDEIS for a detailed view of 6 
Alternative 4 construction locations. Impacts from CM1 would occur within the first 10-14 years of 7 
Alternative 4 implementation. 8 

Table 12-4-32. Value of Lesser Sandhill Crane Foraging Habitat Affected By Alternative 4 9 

Foraging 
Habitat Value 
Class Land Cover Type 

CM1 Permanent 
(Temporary) 

CM2-CM18 
Permanent 
(Temporary) 

Very high Corn, alfalfa and alfalfa mixtures 1,049 (448) 4,083 (0) 

High Mixed pasture, native pasture, other 
pasture, irrigated pasture, native 
vegetation, rice 

144 (43) 2,058 (0) 

Medium Grain and hay crops, miscellaneous grain 
and hay, mixed grain and hay, non-irrigated 
mixed grain and hay, other grain crops, 
miscellaneous grasses, grassland, wheat, 
other grain crops, managed wetlands 

325 (245) 2,220 (2) 

Low Other irrigated crops, idle cropland, 
blueberries, asparagus, clover, cropped 
within the last 3 years, grain sorghum, 
green beans, miscellaneous truck, 
miscellaneous field, new lands being 
prepped for crop production, nonirrigated 
mixed pasture, nonirrigated native pasture, 
onions, garlic, peppers, potatoes, safflower, 
sudan, sugar beets, tomatoes (processing), 
melons squash and cucumbers all types, 
artichokes, beans (dry) 

292 (244) 3,745 (2) 

None Vineyards, orchards 28 (8) 23 (0) 

 10 

 CM2 Yolo Bypass Fisheries Enhancement: Construction under CM2 would result in a permanent 11 
loss of 267 acres and a temporary loss of 2 acres of lesser sandhill crane foraging habitat in CZ 2. 12 
Lesser sandhill crane use in this area is less common than in the central Delta.  13 

 CM4 Tidal Natural Communities Restoration: Based on the hypothetical tidal restoration 14 
footprint, this activity would result in the permanent loss or conversion of approximately 15 
10,248 acres of lesser sandhill crane habitat, consisting of 41 acres of temporary roosting and 16 
foraging habitat and 10,207 acres of foraging habitat. Loss of foraging habitat from CM4 would 17 
consist of 3,642 acres of very high-value, 1,529 acres of high value, 2,040 acres of medium-value, 18 
and 2,983 acres of low-value foraging habitat (Table 12-4-32). Habitat loss would primarily 19 
occur in the Cosumnes-Mokelume River and West Delta ROAs. Tidal wetland restoration in CZ 4 20 
could occur between the high crane use areas of the central Delta and the Cosumnes River 21 
Preserve. However, the conversion of grasslands and cultivated lands to tidal wetlands would 22 
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not prohibit crane movement or reduce use of these areas. Lesser sandhill cranes are less 1 
traditional than greater sandhill cranes and would be more adaptable to changes in land use. 2 
Approximately 2,516 acres of foraging habitat would be removed within the first 10 years of 3 
Alternative 4 implementation. 4 

 CM5 Seasonally Inundated Floodplain Restoration: Construction of setback levees would result in 5 
the loss of 2 acres of low-value lesser sandhill crane foraging habitat (1 acre of permanent loss, 1 6 
acres of temporary loss). This impact would occur after the first 10 years of Alternative 4 7 
implementation. 8 

 CM8 Grassland Natural Community Restoration: Approximately 300 acres of cultivated lands 9 
(foraging habitat) would be converted to grassland. No roosting/foraging habitat would be 10 
impacted by grassland restoration activities. The restored grasslands would continue to provide 11 
foraging habitat value for the lesser sandhill crane. Approximately 257 acres would be impacted 12 
within the first 10 years of Plan implementation. 13 

 CM10 Nontidal Marsh Restoration: Nontidal marsh restoration would result in the permanent 14 
conversion of approximately 1,350 acres of modeled foraging habitat for the lesser sandhill 15 
crane. A portion of the restored nontidal marsh would be expected to continue to provide 16 
roosting and foraging habitat value for the lesser sandhill crane. However, some of this restored 17 
marsh would be unsuitable as it would lack emergent vegetation and consist of open water that 18 
would be too deep to provide suitable roosting or foraging habitat. Approximately 567 acres of 19 
habitat would be converted to nontidal marsh within the first 10 years of Alternative 4 20 
implementation. 21 

 CM11 Natural Communities Enhancement and Management: A variety of habitat management 22 
actions included in CM11 that are designed to enhance wildlife values in restored or protected 23 
habitats could result in localized ground disturbances that could temporarily remove small 24 
amounts of modeled habitat. Ground-disturbing activities, such as removal of nonnative 25 
vegetation and road and other infrastructure maintenance activities, would be expected to have 26 
minor adverse effects on available habitat and would be expected to result in overall 27 
improvements to and maintenance of habitat values over the term of the BDCP. The potential for 28 
these activities to result in direct mortality of lesser sandhill crane would be minimized with the 29 
implementation of AMM20 Greater Sandhill Crane. CM11 would also include the construction of 30 
recreational-related facilities including trails, interpretive signs, and picnic tables (see Chapter 31 
4, Covered Activities and Associated Federal Actions, of the Draft BDCP). The construction of 32 
trailhead facilities, signs, staging areas, picnic areas, bathrooms, etc. would be placed on existing, 33 
disturbed areas when and where possible. If new ground disturbance was necessary, sandhill 34 
crane habitat would be avoided, with the exception of a permanent loss of 4 acres of grassland 35 
foraging habitat (1 acre of which would be impacted within the first 10 years of Alternative 4 36 
implementation).  37 

 Operations and Maintenance: Postconstruction operation and maintenance of the above-ground 38 
water conveyance facilities and restoration infrastructure could result in ongoing but periodic 39 
disturbances that could affect lesser sandhill crane use of the surrounding habitat. Maintenance 40 
activities would include vegetation management, levee and structure repair, and re-grading of 41 
roads and permanent work areas. These effects, could be adverse as sandhill cranes are 42 
sensitive to disturbance. However, potential impacts would be reduced by AMMs and 43 
conservation actions as described below. 44 
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 Injury and Direct Mortality: Construction-related activities would not be expected to result in 1 
direct mortality of lesser sandhill crane if they were present in the study area, because they 2 
would be expected to avoid contact with construction and other equipment. Potential effects 3 
would be avoided and minimized with the implementation of AMM20 Greater Sandhill Crane. 4 
Injury and mortality from electrical transmission facilities are described below under Impact 5 
BIO-73. 6 

The following paragraphs summarize the combined effects discussed above and describe other 7 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA conclusions are also 8 
included. 9 

Near-Term Timeframe 10 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 11 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 12 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 13 
effects of construction would not be adverse under NEPA. Based on current design footprints, 14 
Alternative 4 would remove 104 acres roosting and foraging habitat (16 acres of permanent loss, 88 15 
acres of temporary loss) in the study area in the near-term. These effects would result from the 16 
construction of the water conveyance facilities (CM1, 104 acres). In addition, 6,438 acres of foraging 17 
habitat would be removed or converted in the near-term (CM1, 2,826 acres; CM4 Tidal Natural 18 
Communities Restoration, CM8 Grassland Natural Community Restoration, and CM11 Natural 19 
Communities Enhancement and Management—3,612 acres). Of these near-term acres of foraging 20 
habitat impacted, 4,760 acres would be medium- to very high-value habitat (CM1, 2,253 acres, CM2-21 
11, 2,507 acres). 22 

Typical NEPA and CEQA project-level mitigation ratios for those natural communities affected would 23 
be 1:1 protection and 1:1 restoration for loss of roost sites and 1:1 protection for loss of foraging 24 
habitat. Using these ratios would indicate that 104 acres of lesser sandhill crane roosting habitat 25 
should be restored/created and 104 acres should be protected to compensate for the CM1 losses of 26 
lesser sandhill crane permanent and temporary roosting and foraging habitat. In addition, 2,253 27 
acres of high- to very high-value foraging habitat should be protected to mitigate the CM1 losses of 28 
lesser sandhill crane medium- to very high-value foraging habitat. The near-term effects of other 29 
conservation actions would remove 2,507 acres of medium- to very high-value foraging habitat, and 30 
therefore require 2,507 acres of protection of high- to very high-value foraging habitat using the 31 
same typical NEPA and CEQA ratios (1:1 restoration and 1:1 protection for the loss of roosting and 32 
foraging habitat; 1:1 protection for the loss of foraging habitat). 33 

The implementation of AMM20 Greater Sandhill Crane would require that no sandhill crane roost 34 
sites were directly impacted by CM1 covered activities (including transmission lines and their 35 
associated footprints). Therefore there would be no loss of crane roosting and foraging habitat as a 36 
result of water conveyance facility construction once the facilities were fully designed, which would 37 
avoid the CM1 impact on 104 acres of roosting and foraging habitat once the project design is final. 38 
Indirect effects of construction-related noise and visual disturbance are discussed below under 39 
Impact BIO-74.  40 

The BDCP has committed to near-term goals of creating 500 acres of managed wetlands and 41 
protecting 15,600 acres of cultivated lands in the Plan Area (see Table 3-4 in Chapter 3, Description 42 
of Alternatives, of this RDEIR/SDEIS). These conservation actions are associated with CM3 and CM10 43 
and would occur in the same timeframe as the construction and early restoration losses.  44 
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The BDCP also includes the following objectives for the greater sandhill crane which would also 1 
benefit the lesser sandhill crane, as they utilize similar habitats and face similar threats within their 2 
winter use areas.  3 

Up to 95 acres of roosting habitat would be created within 2 miles of existing permanent roost sites 4 
(Objective GSHC1.5). These roosts would consist of active cornfields that are flooded following 5 
harvest to support roosting cranes and also provide the highest-value foraging habitat for the 6 
species. Individual fields would be at least 40 acres could shift locations throughout the Greater 7 
Sandhill Crane Winter Use Area, but would be sited with consideration of the location of roosting 8 
habitat loss and would be in place prior to roosting habitat loss. Of the 500 acres of managed 9 
wetlands to be created for roosting habitat, 320 acres would be created in minimum patch sizes of 10 
40 acres within the Greater Sandhill Crane Winter Use Area in CZs 3, 4, 5, or 6 (Objective GSHC1.3). 11 
Restoration sites would be identified with consideration of sea level rise and local seasonal flood 12 
events. These wetlands would be created within 2 miles of existing permanent roost sites and 13 
protected in association with other protected natural community types at a ratio of 2:1 upland to 14 
wetland habitat to provide buffers that will protect cranes from the types of disturbances that would 15 
otherwise result from adjacent roads and developed areas (e.g., roads, noise, visual disturbance, 16 
lighting). The remaining 180 acres of crane roosting habitat would be constructed within the Stone 17 
Lakes NWR project boundary (see Draft BDCP Chapter 3, Figure 3.3-6) and would be designed to 18 
provide connectivity between the Stone Lakes and Cosumnes greater sandhill crane populations 19 
(Objective GSHC1.4) which would also benefit lesser sandhill crane. These wetlands would consist of 20 
two 90-acre wetland complexes each consisting of at least three wetlands and would be no more 21 
than 2 miles apart. One of the 90-acre wetland complexes created under this objective could be 22 
replaced by 180 acres of cultivated lands (e.g., cornfields) that are flooded following harvest to 23 
support roosting cranes and provide highest-value foraging habitat, provided such substitution is 24 
consistent with the long-term conservation goals of Stone Lakes National Wildlife Refuge for greater 25 
sandhill crane. The large patch sizes of these wetland complexes would provide additional 26 
conservation to address the threats of vineyard conversion, urbanization to the east, and sea level 27 
rise to the west of sandhill crane wintering habitat.  28 

At least 15,600 acres of cultivated lands that provide habitat for covered and other native wildlife 29 
species would be protected in the near-term time period (Objective CLNC1.1). Mitigation Measure 30 
BIO-72 would be available to guide the near-term protection of cultivated lands to ensure that the 31 
near-term impacts of medium- to very high-value foraging habitat for lesser sandhill crane were 32 
compensated for with appropriate crop types and natural communities described in Table 12-4-32.. 33 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 34 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 35 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 36 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 37 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 38 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 39 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 40 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 41 
RDEIR/SDEIS. 42 
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Late Long-Term Timeframe 1 

The study area supports approximately 23,919 acres of roosting and foraging habitat and 240,475 2 
acres of foraging habitat for lesser sandhill crane. Alternative 4 as a whole would result in the 3 
permanent loss of and temporary effects on 145 acres of roosting and foraging habitat (57 acres of 4 
permanent loss, 88 acres of temporary loss) and 15,002 acres of foraging habitat (14,010 acres of 5 
permanent loss, 992 acres of temporary loss) for the lesser sandhill crane during the term of the 6 
Plan. The foraging habitat lost by the late long-term timeframe would consist of 10,616 acres of 7 
medium- to very high-value foraging habitat. The locations of these losses are described above in the 8 
analyses of individual conservation measures. The implementation of AMM20 Greater Sandhill Crane 9 
would require that no crane roost sites were directly affected by water conveyance facilities 10 
including transmission lines and associated footprints. In addition, temporarily removed habitat 11 
would be restored within 1 year following construction. However, it would not necessarily be 12 
restored to its original topography and it could result in the conversion of cultivated lands to 13 
grasslands. 14 

The Plan includes conservation commitments through CM3 Natural Communities Protection and 15 
Restoration and CM10 Nontidal Marsh Restoration to restore or create at least 595 acres of greater 16 
Sandhill crane roost habitat (Objectives GSHC1.3, GSHC1.4, and GSHC1.5) and to protect at least 17 
7,300 acres of high- to very high-value foraging habitat for greater Sandhill crane (Objective 18 
GSHC1.1). These croptypes would also provide high-value habitat for the lesser sandhill crane. 19 

The BDCP also includes the following objectives for the greater sandhill crane which would also 20 
benefit the lesser sandhill crane, as they utilize similar habitats and face similar threats within their 21 
winter use areas.  22 

Of the 500 acres of managed wetlands to be created for roosting habitat, 320 acres would be created 23 
in minimum patch sizes of 40 acres within the Greater Sandhill Crane Winter Use Area in CZs 3, 4, 5, 24 
or 6 (Objective GSHC1.3). Restoration sites would be identified with consideration of sea level rise 25 
and local seasonal flood events. These wetlands would be created within 2 miles of existing 26 
permanent roost sites and protected in association with other protected natural community types at 27 
a ratio of 2:1 upland to wetland habitat to provide buffers that will protect cranes from the types of 28 
disturbances that would otherwise result from adjacent roads and developed areas (e.g., roads, 29 
noise, visual disturbance, lighting). The remaining 180 acres of crane roosting habitat would be 30 
constructed within the Stone Lakes NWR project boundary (see Draft BDCP Chapter 3, Figure 3.3-6) 31 
and would be designed to provide connectivity between the Stone Lakes and Cosumnes greater 32 
sandhill crane populations (Objective GSHC1.4). These wetlands would consist of two 90-acre 33 
wetland complexes each consisting of at least three wetlands and would be no more than 2 miles 34 
apart. One of the 90-acre wetland complexes created under this objective could be replaced by 180 35 
acres of cultivated lands (e.g., cornfields) that are flooded following harvest to support roosting 36 
cranes and provide highest-value foraging habitat, provided such substitution is consistent with the 37 
long-term conservation goals of Stone Lakes National Wildlife Refuge for greater sandhill crane. The 38 
large patch sizes of these wetland complexes would provide additional conservation to address the 39 
threats of vineyard conversion, urbanization to the east, and sea level rise to the west of greater 40 
sandhill crane wintering habitat. Approximately 95 acres of roosting habitat would be created 41 
within 2 miles of existing permanent roost sites (Objective GSHC1.5). These roosts would consist of 42 
active cornfields that are flooded following harvest to support roosting cranes and also provide the 43 
highest-value foraging habitat for the species. Individual fields would be at least 40 acres could shift 44 
locations throughout the Greater Sandhill Crane Winter Use Area, but would be sited with 45 
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consideration of the location of roosting habitat loss and would be in place prior to construction 1 
activities. 2 

The BDCP has committed to protecting 7,300 acres of high- to very high-value greater sandhill crane 3 
foraging habitat by the late long-term timeframe with at least 80% maintained in very-high value 4 
types in any given year (Objective GSHC1.1). These acres of protected foraging habitat would be 5 
located within 2 miles of known roosting sites in CZs 3, 4, 5, and/or 6. The patch size of these 6 
protected lands would be at least 160 acres (Objectives GSHC1.1 and GSHC1.2). Because agricultural 7 
habitat values change over time based largely on economically driven agricultural practices, 8 
protecting crane habitat would provide enhanced stability to agricultural habitat value within the 9 
crane use area that does not currently exist. Although lesser sandhill cranes are less traditional in 10 
their use of roost sites in the Delta, these objectives for the greater sandhill crane would also benefit 11 
the lesser sandhill crane.  12 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 13 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 14 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 15 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 16 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 17 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 18 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 19 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 20 
RDEIR/SDEIS. 21 

NEPA Effects: The loss of lesser sandhill crane habitat and potential direct mortality of this special-22 
status species under Alternative 4 would represent an adverse effect in the absence of other 23 
conservation actions. However, with habitat protection and restoration associated with CM3 Natural 24 
Communities Protection and Restoration and CM10 Nontidal Marsh Restoration, guided by biological 25 
goals and objectives for the species and by AMM1–AMM7 and AMM20 Greater Sandhill Crane, which 26 
would be in place during all project activities, and with implementation of Mitigation Measure BIO-27 
72, which would be available to compensate for loss of medium- to very high-value foraging habitat, 28 
the effects of habitat loss and potential mortality on lesser sandhill crane would not be adverse 29 
under Alternative 4. 30 

CEQA Conclusion:  31 

Near-Term Timeframe 32 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 33 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 34 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 35 
effects of construction would be less than significant under CEQA. Based on current design 36 
footprints, Alternative 4 would remove 104 acres roosting and foraging habitat (16 acres of 37 
permanent loss, 88 acres of temporary loss) in the study area in the near-term. These effects would 38 
result from the construction of the water conveyance facilities (CM1, 104 acres). In addition, 6,438 39 
acres of foraging habitat would be removed or converted in the near-term (CM1, 2,826 acres; CM4 40 
Tidal Natural Communities Restoration, CM8 Grassland Natural Community Restoration, and CM11 41 
Natural Communities Enhancement and Management—3,612 acres). Of these near-term acres of 42 
foraging habitat impacted, 4,760 acres would be medium- to very high-value habitat (CM1, 2,253 43 
acres, CM2-11, 2,507 acres). 44 
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Typical NEPA and CEQA project-level mitigation ratios for those natural communities affected would 1 
be 1:1 protection and 1:1 restoration for loss of roost sites and 1:1 protection for loss of foraging 2 
habitat. Using these ratios would indicate that 104 acres of lesser sandhill crane roosting habitat 3 
should be restored/created and 104 acres should be protected to compensate for the CM1 losses of 4 
lesser sandhill crane roosting and foraging habitat. In addition, 2,253 acres of high- to very high-5 
value foraging habitat should be protected to mitigate the CM1 losses of lesser sandhill crane 6 
medium- to very high-value foraging habitat. The near-term effects of other conservation actions 7 
would remove 2,507 acres of medium- to very high-value foraging habitat, and therefore require 8 
2,507 acres of protection of high- to very high-value foraging habitat using the same typical NEPA 9 
and CEQA ratios (1:1 restoration and 1:1 protection for the loss of roosting and foraging habitat; 1:1 10 
protection for the loss of foraging habitat). 11 

The implementation of AMM20 Greater Sandhill Crane would require that no sandhill crane roost 12 
sites were directly impacted by CM1 covered activities (including transmission lines and their 13 
associated footprints). Therefore there would be no loss of crane roosting and foraging habitat as a 14 
result of water conveyance facility construction once the facilities were fully designed, which would 15 
avoid the CM1 impact on 53 acres of roosting and foraging habitat once the project design is final. 16 
Indirect effects of construction-related noise and visual disturbance are discussed below under 17 
Impact BIO-74.  18 

The BDCP has committed to near-term goals of creating 500 acres of managed wetlands and 19 
protecting 15,600 acres of cultivated lands in the Plan Area (see Table 3-4 in Chapter 3, Description 20 
of Alternatives, of this RDEIR/SDEIS). These conservation actions are associated with CM3 and CM10 21 
and would occur in the same timeframe as the construction and early restoration losses.  22 

The BDCP also includes the following objectives for the greater sandhill crane which would also 23 
benefit the lesser sandhill crane, as they utilize similar habitats and face similar threats within their 24 
winter use areas.  25 

Up to 95 acres of roosting habitat would be created within 2 miles of existing permanent roost sites 26 
(Objective GSHC1.5). These roosts would consist of active cornfields that are flooded following 27 
harvest to support roosting cranes and also provide the highest-value foraging habitat for the 28 
species. Individual fields would be at least 40 acres could shift locations throughout the Greater 29 
Sandhill Crane Winter Use Area, but would be sited with consideration of the location of roosting 30 
habitat loss and would be in place prior to roosting habitat loss. Of the 500 acres of managed 31 
wetlands to be created for roosting habitat, 320 acres would be created in minimum patch sizes of 32 
40 acres within the Greater Sandhill Crane Winter Use Area in CZs 3, 4, 5, or 6 (Objective GSHC1.3). 33 
Restoration sites would be identified with consideration of sea level rise and local seasonal flood 34 
events. These wetlands would be created within 2 miles of existing permanent roost sites and 35 
protected in association with other protected natural community types at a ratio of 2:1 upland to 36 
wetland habitat to provide buffers that will protect cranes from the types of disturbances that would 37 
otherwise result from adjacent roads and developed areas (e.g., roads, noise, visual disturbance, 38 
lighting). The remaining 180 acres of crane roosting habitat would be constructed within the Stone 39 
Lakes NWR project boundary (see Draft BDCP Chapter 3, Figure 3.3-6) and would be designed to 40 
provide connectivity between the Stone Lakes and Cosumnes greater sandhill crane populations 41 
(Objective GSHC1.4) which would also benefit lesser sandhill crane. These wetlands would consist of 42 
two 90-acre wetland complexes each consisting of at least three wetlands and would be no more 43 
than 2 miles apart. One of the 90-acre wetland complexes created under this objective could be 44 
replaced by 180 acres of cultivated lands (e.g., cornfields) that are flooded following harvest to 45 
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support roosting cranes and provide highest-value foraging habitat, provided such substitution is 1 
consistent with the long-term conservation goals of Stone Lakes National Wildlife Refuge for greater 2 
sandhill crane. The large patch sizes of these wetland complexes would provide additional 3 
conservation to address the threats of vineyard conversion, urbanization to the east, and sea level 4 
rise to the west of sandhill crane wintering habitat.  5 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 6 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 7 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 8 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 9 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 10 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 11 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 12 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 13 
RDEIR/SDEIS. 14 

In the absence of other conservation actions, the effects on lesser sandhill crane habitat from 15 
Alternative 4 would represent an adverse effect as a result of habitat modification of a special-status 16 
species and potential for direct mortality. At least 15,600 acres of cultivated lands that provide 17 
habitat for covered and other native wildlife species would be protected in the near-term time 18 
period (Objective CLNC1.1). Mitigation Measure BIO-72 would be available to guide the near-term 19 
protection of cultivated lands to ensure that the near-term impacts of medium- to very high-value 20 
foraging habitat for lesser sandhill crane were compensated for with appropriate crop types and 21 
natural communities. Considering the conservation actions described above, and AMMs 1-7 and 22 
AMM20, Alternative 4, over the term of the BDCP would not result in a substantial adverse effect 23 
through habitat modifications and would not substantially reduce the number or restrict the range 24 
of greater sandhill cranes. Therefore, Alternative 4 would have a less-than-significant impact on 25 
lesser sandhill cranes. No mitigation would be required. 26 

Late Long-Term Timeframe 27 

The study area supports approximately 23,919 acres of roosting and foraging habitat and 240,475 28 
acres of foraging habitat for lesser sandhill crane. Alternative 4 as a whole would result in the 29 
permanent loss of and temporary effects on 145 acres of roosting and foraging habitat (57 acres of 30 
permanent loss, 88 acres of temporary loss) and 15,002 acres of foraging habitat (14,010 acres of 31 
permanent loss, 992 acres of temporary loss) for the lesser sandhill crane during the term of the 32 
Plan. The foraging habitat lost by the late long-term timeframe would consist of 10,616 acres of 33 
medium- to very high-value foraging habitat. The locations of these losses are described above in the 34 
analyses of individual conservation measures. The implementation of AMM20 Greater Sandhill Crane 35 
would require that no crane roost sites were directly affected by water conveyance facilities 36 
including transmission lines and associated footprints. In addition, temporarily removed habitat 37 
would be restored within 1 year following construction. However, it would not necessarily be 38 
restored to its original topography and it could result in the conversion of cultivated lands to 39 
grasslands. 40 

The Plan includes conservation commitments through CM3 Natural Communities Protection and 41 
Restoration and CM10 Nontidal Marsh Restoration to restore or create at least 595 acres of greater 42 
Sandhill crane roost habitat (Objectives GSHC1.3, GSHC1.4, and GSHC1.5) and to protect at least 43 
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7,300 acres of high- to very high-value foraging habitat for greater Sandhill crane (Objective 1 
GSHC1.1). These croptypes would also provide high-value habitat for the lesser sandhill crane. 2 

The BDCP also includes the following objectives for the greater sandhill crane which would also 3 
benefit the lesser sandhill crane, as they utilize similar habitats and face similar threats within their 4 
winter use areas.  5 

Of the 500 acres of managed wetlands to be created for roosting habitat, 320 acres would be created 6 
in minimum patch sizes of 40 acres within the Greater Sandhill Crane Winter Use Area in CZs 3, 4, 5, 7 
or 6 (Objective GSHC1.3). Restoration sites would be identified with consideration of sea level rise 8 
and local seasonal flood events. These wetlands would be created within 2 miles of existing 9 
permanent roost sites and protected in association with other protected natural community types at 10 
a ratio of 2:1 upland to wetland habitat to provide buffers that will protect cranes from the types of 11 
disturbances that would otherwise result from adjacent roads and developed areas (e.g., roads, 12 
noise, visual disturbance, lighting). The remaining 180 acres of crane roosting habitat would be 13 
constructed within the Stone Lakes NWR project boundary (see Draft BDCP Chapter 3, Figure 3.3-6) 14 
and would be designed to provide connectivity between the Stone Lakes and Cosumnes greater 15 
sandhill crane populations (Objective GSHC1.4). These wetlands would consist of two 90-acre 16 
wetland complexes each consisting of at least three wetlands and would be no more than 2 miles 17 
apart. One of the 90-acre wetland complexes created under this objective could be replaced by 180 18 
acres of cultivated lands (e.g., cornfields) that are flooded following harvest to support roosting 19 
cranes and provide highest-value foraging habitat, provided such substitution is consistent with the 20 
long-term conservation goals of Stone Lakes National Wildlife Refuge for greater sandhill crane. The 21 
large patch sizes of these wetland complexes would provide additional conservation to address the 22 
threats of vineyard conversion, urbanization to the east, and sea level rise to the west of greater 23 
sandhill crane wintering habitat. Approximately 95 acres of roosting habitat would be created 24 
within 2 miles of existing permanent roost sites (Objective GSHC1.5). These roosts would consist of 25 
active cornfields that are flooded following harvest to support roosting cranes and also provide the 26 
highest-value foraging habitat for the species. Individual fields would be at least 40 acres could shift 27 
locations throughout the Greater Sandhill Crane Winter Use Area, but would be sited with 28 
consideration of the location of roosting habitat loss and would be in place prior to construction 29 
activities. 30 

The BDCP has committed to protecting 7,300 acres of high- to very high-value greater sandhill crane 31 
foraging habitat by the late long-term timeframe with at least 80% maintained in very-high value 32 
types in any given year (Objective GSHC1.1). These acres of protected foraging habitat would be 33 
located within 2 miles of known roosting sites in CZs 3, 4, 5, and/or 6. The patch size of these 34 
protected lands would be at least 160 acres (Objectives GSHC1.1 and GSHC1.2). Because agricultural 35 
habitat values change over time based largely on economically driven agricultural practices, 36 
protecting crane habitat would provide enhanced stability to agricultural habitat value within the 37 
crane use area that does not currently exist. Although lesser sandhill cranes are less traditional in 38 
their use of roost sites in the Delta, these objectives for the greater sandhill crane would also benefit 39 
the lesser sandhill crane.  40 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 41 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 42 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 43 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 44 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 45 
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minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 1 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 2 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 3 
RDEIR/SDEIS. 4 

In the absence of other conservation actions, the effects on greater sandhill crane habitat from 5 
Alternative 4 would represent an adverse effect as a result of habitat modification of a special-status 6 
species and potential for direct mortality. Considering Alternative 4’s protection and restoration 7 
provisions, in addition to Mitigation Measure BIO-72, which would compensate for the loss of 8 
medium- to very high-value foraging habitat at a ratio of 1:1, loss of habitat or direct mortality 9 
through implementation of Alternative 4 would not result in a substantial adverse effect through 10 
habitat modifications and would not substantially reduce the number or restrict the range of the 11 
species. Therefore, the alternative would have a less-than-significant impact on lesser sandhill 12 
crane. 13 

Mitigation Measure BIO-72: Compensate for the Loss of Medium- to Very High-Value 14 
Lesser Sandhill Crane Foraging Habitat  15 

DWR must compensate for the loss of lesser sandhill crane medium- to very high-value foraging 16 
habitat at a ratio of 1:1 by protecting or managing high- to very high-value habitat in the Plan 17 
Area. Compensation must occur prior to or concurrent with the impacts, to minimize the effects 18 
of habitat loss. The crop types and natural communities that are included in foraging value 19 
categories are listed in Table 12-4-32. Foraging habitat conservation must occur within 10 20 
kilometers of traditional sandhill crane roost sites and the location of protected habitat or 21 
conservation easements must be preapproved by CDFW.  22 

Impact BIO-73: Effects on Lesser Sandhill Crane Associated with Electrical Transmission 23 
Facilities 24 

Sandhill cranes are susceptible to collision with power lines and other structures during periods of 25 
inclement weather and low visibility (Avian Power Line Interaction Committee 1994, Brown and 26 
Drewien 1995, Manville 2005). There are extensive existing transmission and distribution lines in 27 
the sandhill crane winter use area. These include a network of distribution lines that are between 28 
11- and 22-kV. In addition, there are two 115-kV lines that cross the study area, one that overlaps 29 
with the greater sandhill crane winter use area between Antioch and I-5 east of Hood, and one that 30 
crosses the northern tip of the crane winter use area north of Clarksburg. There are 69-kv lines 31 
within the study area that parallel Twin Cities Road, Herzog Road, Lambert Road, and the Southern 32 
Pacific Dredge Cut in the vicinity of Stone Lakes National Wildlife Refuge. At the south end of the 33 
winter use area, there are three 230-kV transmission lines that follow I-5, and then cut southwest 34 
through Holt, and two 500-kV lines cross the southwestern corner of the winter use area. This 35 
existing network of power lines in the study currently poses a collision and electrocution risk for 36 
sandhill cranes, because they cross over or surround sandhill crane roost sites in the study area. 37 

Both permanent and temporary electrical transmission lines would be constructed to supply 38 
construction and operational power to Alternative 4 facilities, as described below. The potential 39 
mortality of greater sandhill crane in the area of the proposed transmission lines was estimated for 40 
the Draft BDCP using collision mortality rates developed by Brown and Drewien (1995) and an 41 
estimate of potential crossings along the proposed lines (See Draft BDCP Appendix 5J.C, Analysis of 42 
Potential Bird Collisions at Proposed BDCP Powerlines). This analysis concluded that mortality risk 43 
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could be substantially reduced by marking new transmission lines to increase their visibility to 1 
sandhill cranes. Mortality risk would be similarly reduced for lesser sandhill cranes by marking new 2 
transmission lines.  3 

The transmission line footprint for Alternative 4 was changed substantially from the Draft BDCP to 4 
reduce potential risk of greater sandhill crane collisions. The following changes also reduce 5 
potential risk of lesser sandhill crane collisions: 6 

Alternative 4 substantially reduced the length of permanent and temporary transmission lines as 7 
compared to the Draft BDCP, substantially reducing the likelihood of crane collisions. Under 8 
Alternative 4, no permanent transmission lines would be constructed within the greater sandhill 9 
crane winter use area. In addition, no new transmission lines (permanent or temporary) would be 10 
constructed in the vicinity of Staten Island which is one of the most important wintering sites for 11 
greater sandhill cranes in the Delta. The Alternative 4 transmission line alignment within the greater 12 
sandhill crane winter use area would be limited to three segments of temporary transmission lines: 13 
a temporary 11-mile segment extending north and south between Intake 2 and the intermediate 14 
forebay, a temporary 9-mile segment extending east and west between the intermediate forebay 15 
and the SMUD/WAPA substation, and an 11-mile segment extending north and south between 16 
Bouldin Island and Victoria Island. These three temporary lines would be removed after 17 
construction of the water conveyance facilities, after 10–14 years. Limiting the proposed 18 
transmission line footprint to temporary lines and siting these lines away from the highest use areas 19 
by both greater and lesser sandhill cranes, substantially reduces the potential for sandhill crane bird 20 
strike in Alternative 4 as compared to the Draft BDCP. 21 

In addition, after the BDCP Draft EIR/EIS was issued in December of 2013, additional avoidance 22 
features were added to AMM20 Greater Sandhill Crane. AMM20 Greater Sandhill Crane requires that 23 
Alternative 4 meets the performance standard of no mortality of greater sandhill crane associated 24 
with the new facilities. This would be achieved by implementing one or any combination of the 25 
following: (1) siting new transmission lines in lower bird strike risk zones; (2) removing, relocating 26 
or undergrounding existing lines where feasible; (3) using natural gas generators in lieu of installing 27 
transmission lines in high-risk zones of the greater sandhill crane winter use area (4) 28 
undergrounding new lines in high-risk zones of the greater sandhill crane winter use area, (5) 29 
permanently installing flight diverters on existing lines over lengths equal to or greater than the 30 
length of the new temporary transmission lines in the crane winter use area; and/or (6) for areas 31 
outside of the Stone Lakes National Wildlife Refuge project boundary, shifting locations of flooded 32 
areas that provide crane roosts to lower risk areas. These measures are described in detail in 33 
AMM20 Greater Sandhill Crane (Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS). 34 

The implementation of the measures described above under AMM20 Greater Sandhill Crane, in 35 
addition to the project design changes to avoid high crane use areas, would substantially reduce 36 
potential collisions of lesser sandhill cranes with transmission lines. Potential measures include 37 
using natural gas generators in lieu of transmission lines or undergrounding new lines in high-risk 38 
zones in the greater sandhill crane winter use area. Marking transmission lines with flight diverters 39 
that make the lines more visible to birds has been shown to dramatically reduce the incidence of 40 
bird mortality, including for sandhill cranes (Brown and Drewien 1995). Yee (2008) estimated that 41 
marking devices in the Central Valley could reduce avian mortality by 60%. All new temporary 42 
transmission lines would be fitted with flight diverters. The installation of flight diverters on existing 43 
permanent lines would be prioritized in the highest risk zones for greater sandhill crane (as 44 
described in Draft BDCP Appendix 5J.C, Analysis of Potential Bird Collisions at Proposed BDCP 45 
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Powerlines) and diverters would be installed in a configuration that research indicates would reduce 1 
bird strike risk by at least 60%. Diverters would be installed on existing lines at a rate of one foot of 2 
existing transmission line for every one foot of new project transmission line constructed, in an area 3 
with equal or higher greater sandhill crane bird strike risk. Placing diverters on existing lines would 4 
be expected to reduce existing lesser and greater sandhill crane mortality in the Plan Area and 5 
therefore result in a net benefit to the lesser sandhill crane population because these flight diverters 6 
would be maintained in perpetuity. 7 

NEPA Effects: Sandhill cranes are known to be susceptible to collision with overhead wires. The 8 
existing network of power lines in the study area currently poses a risk for lesser sandhill cranes. 9 
Under Alternative 4, proposed transmission lines have been designed to substantially reduce the 10 
likelihood of a crane collision with transmission lines. New transmission lines constructed as part of 11 
the project would be limited to temporary lines which would be removed within the first 10–14 12 
years of Alternative 4 implementation. In addition, no new transmission lines would be sited in the 13 
vicinity of Staten Island, which has high use by wintering lesser sandhill cranes. All new 14 
transmission lines constructed as a result of the project would be fitted with bird diverters, which 15 
have been shown to reduce avian mortality by 60%. By incorporating one or a combination of the 16 
measures to greatly reduce the risk of bird strike described in AMM20 Greater Sandhill Crane, 17 
described in AMM20 Greater Sandhill Crane, the construction and operation of transmission lines 18 
under Alternative 4 would not result in an adverse effect on lesser sandhill crane. 19 

CEQA Conclusion: Sandhill cranes are known to be susceptible to collision with overhead wires. The 20 
existing network of power lines in the study area currently poses a risk for lesser sandhill cranes. 21 
Under Alternative 4, proposed transmission lines have been designed to substantially reduce the 22 
likelihood of a crane collision with transmission lines. New transmission lines constructed as part of 23 
the project would be limited to temporary lines which would be removed within the first 10–14 24 
years of Alternative 4 implementation. In addition, no new transmission lines would be sited in the 25 
vicinity of Staten Island, which has high use by wintering lesser sandhill cranes. All new 26 
transmission lines constructed as a result of the project would be fitted with bird diverters, which 27 
have been shown to reduce avian mortality by 60%. By incorporating one or a combination of the 28 
measures to greatly reduce the risk of bird strike described in AMM20 Greater Sandhill Crane, 29 
described in AMM20 Greater Sandhill Crane, the construction and operation of transmission lines 30 
under Alternative 4 would have a less-than-significant impact on lesser sandhill crane. 31 

Impact BIO-74: Indirect Effects of Plan Implementation on Lesser Sandhill Crane  32 

Indirect construction-and operation-related effects: Sandhill cranes are sensitive to disturbance. 33 
Noise and visual disturbances from the construction of water conveyance facilities and other 34 
conservation measures could reduce lesser sandhill crane use of modeled habitat adjacent to work 35 
areas. Indirect effects associated with construction include noise, dust, and visual disturbance 36 
caused by grading, filling, contouring, and other ground-disturbing operations outside the project 37 
footprint but within 1,300 feet of the construction edge. Furthermore, maintenance of the 38 
aboveground water conveyance facilities could result in ongoing but periodic postconstruction noise 39 
and visual disturbances that could affect lesser sandhill crane use of surrounding habitat. These 40 
effects could result from periodic vehicle use along the conveyance corridor, inspection and 41 
maintenance of aboveground facilities, and similar activities. These potential effects would be 42 
minimized with implementation of AMM20 Greater Sandhill Crane described in Appendix D, 43 
Substantive BDCP Revisions, of this RDEIR/SDEIS. 44 
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The BDCP includes an analysis of the indirect effects of noise and visual disturbance that would 1 
result from the construction of the Alternative 4 water conveyance facilities on greater sandhill 2 
crane (see Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS). The analysis addressed 3 
the potential noise effects on cranes, and concluded that as much as 20,243 acres of crane habitat 4 
could potentially be affected by general construction noise (including pile driving) above baseline 5 
level (50–60 dBA; Table 12-4-30). This would include 1,008 acres of permanent crane roosting 6 
habitat, 1,909 acres of temporary crane roosting habitat, and 17,327 acres of crane foraging habitat. 7 
The analysis was conducted based on the assumption that there would be direct line-of-sight from 8 
sandhill crane habitat areas to the construction site, and, therefore, provides a worst-case estimate 9 
of effects. In many areas the existing levees would partially or completely block the line-of-sight and 10 
would function as effective noise barriers, substantially reducing noise transmission. However, 11 
there is insufficient data to assess the effects that increased noise levels would have on sandhill 12 
crane behavior. Similar acreages of lesser sandhill crane habitat would be expected to be indirectly 13 
affected. However, lesser sandhill cranes are less traditional in their winter roost sites and may be 14 
more likely to travel away from disturbed areas to roost and forage in more suitable habitat. 15 

Evening and nighttime construction activities would require the use of extremely bright lights. 16 
Nighttime construction could also result in headlights flashing into roost sites when construction 17 
vehicles are turning onto or off of construction access routes. Proposed surge towers would require 18 
the use of safety lights that would alert low-flying aircraft to the presence of these structures 19 
because of their height. Little data is available on the effects of impact of artificial lighting on 20 
roosting birds. Direct light from automobile headlights has been observed to cause roosting cranes 21 
to flush and it is thought that they may avoid roosting in areas where lighting is bright (see Chapter 22 
5, Effects Analysis, of the Draft BDCP). If the birds were to roost in a brightly lit site, they may be 23 
vulnerable to sleep-wake cycle shifts and reproductive cycle shifts. Potential risks of visual impacts 24 
from lighting include a reduction in the cranes’ quality of nocturnal rest, and effects on their “sense 25 
of photo-period which might cause them to shift their physiology towards earlier migration and 26 
breeding.” (see Chapter 5, Effects Analysis, of the Draft BDCP). Effects such as these could prove 27 
detrimental to the cranes’ overall fitness and reproductive success (which could in turn have 28 
population-level impacts). A change in photo-period interpretation could also cause cranes to fly out 29 
earlier from roost sites to forage and might increase their risk of power line collisions if they were to 30 
leave roosts before dawn (see Chapter 5, Effects Analysis, of the Draft BDCP). 31 

The effects of noise and visual disturbance on lesser sandhill crane would be minimized through the 32 
implementation of AMM20 (Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS). 33 
Activities within 0.75 mile of crane roosting habitat would reduce construction noise during night 34 
time hours (from one hour before sunset to one hour after sunrise) such that construction noise 35 
levels do not exceed 50 dBA Leq (1 hour) at the nearest temporary or permanent roosts during 36 
periods when the roost sites are available (flooded). In addition, the area of crane foraging habitat 37 
that would be affected during the day (from one hour after sunrise to one hour before sunset) by 38 
construction noise exceeding 50 dBA Leq (1 hour) would also be minimized. Unavoidable noise 39 
related effects would be compensated for by the enhancement of 0.1 acre of foraging habitat for 40 
every acre indirectly affected within the 50 dBA Leq (1 hour) construction noise contour. With these 41 
measures in place, indirect effects of noise and visual disturbance from construction activities are 42 
not expected to reduce the lesser sandhill crane population in the study area. 43 

The use of mechanical equipment during water conveyance facilities construction could cause the 44 
accidental release of petroleum or other contaminants that could affect lesser sandhill cranes in the 45 
surrounding habitat. The inadvertent discharge of sediment or excessive dust adjacent to lesser 46 
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sandhill crane habitat could also affect the subspecies. AMM1–AMM7, including AMM2 Construction 1 
Best Management Practices and Monitoring, would minimize the likelihood of such spills and ensure 2 
that measures were in place to prevent runoff from the construction area and negative effects of 3 
dust on foraging habitat. 4 

Methylmercury Exposure: Covered activities have the potential to exacerbate bioaccumulation of 5 
mercury in lesser sandhill cranes. Largemouth bass was used as a surrogate species for analysis 6 
(Appendix D, Substantive BDCP Revisions, in this RDEIR/SDEIS). Results of the quantitative modeling 7 
of mercury effects on largemouth bass as a surrogate species would overestimate the effects on 8 
lesser sandhill crane as they primarily forage on cultivated crops and invertebrates. Organisms 9 
feeding within pelagic-based (algal) food webs have been found to have higher concentrations of 10 
methylmercury than those in benthic or epibenthic food webs; this has been attributed to food chain 11 
length and dietary segregation (Grimaldo et al. 2009). Modeled effects of mercury concentrations 12 
from changes in water operations under CM1 on largemouth bass did not differ substantially from 13 
existing conditions; therefore, results also indicate that lesser sandhill crane tissue concentrations 14 
would not measurably increase as a result of CM1 implementation. 15 

Mercury is transformed into the more bioavailable form of methylmercury in aquatic systems, 16 
especially areas subjected to regular wetting and drying such as tidal marshes and flood plains. 17 
Thus, BDCP restoration activities that create newly inundated areas could increase bioavailability of 18 
mercury. Increased methylmercury associated with natural community and floodplain restoration 19 
may indirectly affect lesser sandhill crane via uptake in lower tropic levels (Draft BDCP Appendix 20 
5.D, Contaminants). Mercury is generally elevated throughout the Delta, and restoration of the lower 21 
potential areas in total may result in generalized, very low level increases of mercury. Given that 22 
some species have elevated mercury tissue levels pre-BDCP, these low level increases could result in 23 
some level of effects.  24 

Due to the complex and very site-specific factors that will determine if mercury becomes mobilized 25 
into the foodweb, CM12 Methylmercury Management is included to provide for site-specific 26 
evaluation for each restoration project. If a project is identified where there is a high potential for 27 
methylmercury production that could not be fully addressed through restoration design and 28 
adaptive management, alternate restoration areas would be considered. CM12 would be 29 
implemented in coordination with other similar efforts to address mercury in the Delta, and 30 
specifically with the DWR Mercury Monitoring and Analysis Section. This conservation measure 31 
would include the following actions. 32 

 Assess pre-restoration conditions to determine the risk that the project could result in increased 33 
mercury methylation and bioavailability 34 

 Define design elements that minimize conditions conducive to generation of methylmercury in 35 
restored areas. 36 

 Define adaptive management strategies that can be implemented to monitor and minimize 37 
actual postrestoration creation and mobilization of methylmercury. 38 

Selenium: Selenium is an essential nutrient for avian species and has a beneficial effect in low 39 
doses. However, higher concentrations can be toxic (Ackerman and Eagles-Smith 2009, Ohlendorf 40 
and Heinz 2009) and can lead to deformities in developing embryos, chicks, and adults, and can also 41 
result in embryo mortality (Ackerman and Eagles-Smith 2009, Ohlendorf and Heinz 2009). The 42 
effect of selenium toxicity differs widely between species and also between age and sex classes 43 
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within a species. In addition, the effect of selenium on a species can be confounded by interactions 1 
with the effects of other contaminants such as mercury (Ackerman and Eagles-Smith 2009).  2 

The primary source of selenium bioaccumulation in birds is through their diet (Ackerman and 3 
Eagles-Smith 2009, Ohlendorf and Heinz 2009) and selenium concentration in species differs by the 4 
trophic level at which they feed (Ackerman and Eagles-Smith 2009, Stewart et al. 2004). At 5 
Kesterson Reservoir in the San Joaquin Valley, selenium concentrations in invertebrates have been 6 
found to be two to six times the levels in rooted plants. Furthermore, bivalves sampled in the San 7 
Francisco Bay contained much higher selenium levels than crustaceans such as copepods (Stewart et 8 
al. 2004). Studies conducted at the Grasslands in Merced County recorded higher selenium levels in 9 
black-necked stilts which feed on aquatic invertebrates than in mallards and pintails, which are 10 
primarily herbivores (Paveglio and Kilbride 2007). Diving ducks in the San Francisco Bay (which 11 
forage on bivalves) have much higher levels of selenium levels than shorebirds that prey on aquatic 12 
invertebrates (Ackerman and Eagles-Smith 2009). Therefore, birds that consume prey with high 13 
levels of selenium have a higher risk of selenium toxicity. 14 

Selenium toxicity in avian species can result from the mobilization of naturally high concentrations 15 
of selenium in soils (Ohlendorf and Heinz 2009) and covered activities have the potential to 16 
exacerbate bioaccumulation of selenium in avian species, including the lesser sandhill crane. Marsh 17 
(tidal and nontidal) and floodplain restoration have the potential to mobilize selenium, and 18 
therefore increase avian exposure from ingestion of prey items with elevated selenium levels. Thus, 19 
BDCP restoration activities that create newly inundated areas could increase bioavailability of 20 
selenium (see Chapter 3, Conservation Strategy, of the Draft BDCP for details of restoration). Changes 21 
in selenium concentrations were analyzed in Chapter 8, Water Quality, of the Draft EIR/EIS and it 22 
was determined that, relative to Existing Conditions and the No Action Alternative, CM1 would not 23 
result in substantial, long‐term increases in selenium concentrations in water in the Delta under any 24 
alternative. However, it is difficult to determine whether the effects of potential increases in 25 
selenium bioavailability associated with restoration‐related conservation measures (CM4–CM5) 26 
would lead to adverse effects on lesser sandhill crane.  27 

Because of the uncertainty that exists at this programmatic level of review, there could be a 28 
substantial effect on lesser sandhill crane from increases in selenium associated with restoration 29 
activities. This effect would be addressed through the implementation of AMM27 Selenium 30 
Management (Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS) which would provide 31 
specific tidal habitat restoration design elements to reduce the potential for bioaccumulation of 32 
selenium and its bioavailability in tidal habitats. Furthermore, the effectiveness of selenium 33 
management to reduce selenium concentrations and/or bioaccumulation would be evaluated 34 
separately for each restoration effort as part of design and implementation. This avoidance and 35 
minimization measure would be implemented as part of the tidal habitat restoration design 36 
schedule. 37 

NEPA Effects: Crane habitat could potentially be affected by general construction noise above 38 
baseline level (50–60 dBA). However, lesser sandhill cranes are less traditional in their winter roost 39 
sites than greater sandhill cranes and may be more likely to travel away from disturbed areas to 40 
roost in more suitable habitat. Construction in certain areas would take place 7 days a week and 24 41 
hours a day and evening and nighttime construction activities would require the use of extremely 42 
bright lights, which could adversely affect roosting cranes by impacting their sense of photo-period 43 
and by exposing them to predators. Effects of noise and visual disturbance could substantially alter 44 
the suitability of habitat for lesser sandhill crane. AMM20 Greater Sandhill Crane, which would 45 
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include requirements (described above) to minimize the effects of noise and visual disturbance on 1 
sandhill cranes and to mitigate for affected habitat.  2 

Tidal habitat restoration could result in increased exposure of lesser sandhill crane to selenium 3 
which could result in the mortality of a special status species. This effect would be addressed 4 
through the implementation of AMM27 Selenium Management, which would provide specific tidal 5 
habitat restoration design elements to reduce the potential for bioaccumulation of selenium and its 6 
bioavailability in tidal habitats.  7 

 8 

The implementation of tidal natural communities restoration or floodplain restoration could result 9 
in increased exposure of lesser sandhill crane to methylmercury. The potential indirect effects of 10 
increased mercury exposure is likely low for lesser sandhill crane because they primarily forage on 11 
cultivated crops and associated invertebrates. Implementation of CM12 which contains measures to 12 
assess the amount of mercury before project development, followed by appropriate design and 13 
adaptation management, would minimize the potential for increased methylmercury exposure, and 14 
would result in no adverse effect on the species. 15 

CEQA Conclusion: Crane habitat could potentially be affected by general construction noise above 16 
baseline level (50–60 dBA). However, lesser sandhill cranes are less traditional in their winter roost 17 
sites and may be more likely to travel away from disturbed areas to roost in more suitable habitat. 18 
Construction in certain areas would take place 7 days a week and 24 hours a day and evening and 19 
nighttime construction activities would require the use of extremely bright lights, which could 20 
adversely affect roosting cranes by impacting their sense of photo-period and by exposing them to 21 
predators. Effects of noise and visual disturbance could substantially alter the suitability of habitat 22 
for lesser sandhill crane. This would be a significant impact. With AMM20 Greater Sandhill Crane in 23 
place,which would include requirements (described above) to minimize the effects of noise and 24 
visual disturbance on sandhill cranes and to mitigate for affected habitat, there would not be an 25 
adverse effect on lesser sandhill crane.  26 

Tidal habitat restoration could result in increased exposure of lesser sandhill crane to selenium 27 
which could result in the potential mortality of a special-status species. This would be a significant 28 
impact. This effect would be addressed through the implementation of AMM27 Selenium 29 
Management, which would provide specific tidal habitat restoration design elements to reduce the 30 
potential for bioaccumulation of selenium and its bioavailability in tidal habitats.  31 

Methylmercury tissue concentrations in lesser sandhill crane would not be expected to measurably 32 
increase as a result of water operations under CM1 compared to the No Action Alternative. The 33 
implementation of tidal natural communities restoration or floodplain restoration could result in 34 
increased exposure of lesser sandhill crane to methylmercury. This would be a significant impact. 35 
The potential indirect effects of increased mercury exposure is likely low for lesser sandhill crane 36 
because they primarily forage on cultivated crops and associated invertebrates. Implementation of 37 
CM12 which contains measures to assess the amount of mercury before project development, 38 
followed by appropriate design and adaptation management, would minimize the potential for 39 
increased methylmercury exposure, and would result in no adverse effect on lesser sandhill crane. 40 

With AMM1-AMM7, AMM20, AMM27, and CM12 in place, the indirect effects of plan implementation 41 
under Alternative 4 would not substantially reduce the number or restrict the range of lesser 42 
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sandhill cranes. Therefore, the indirect effects of Alternative 4 implementation would have a less-1 
than-significant impact on lesser sandhill crane. 2 

Least Bell’s Vireo and Yellow Warbler 3 

This section describes the effects of Alternative 4, including water conveyance facilities construction 4 
and implementation of other conservation components, on least Bell’s vireo and yellow warbler. 5 
Least Bell’s vireo and yellow warbler modeled habitat identifies suitable nesting and migratory 6 
habitat as those plant alliances from the valley/foothill riparian modeled habitat that contain a 7 
dense shrub component, including all willow-dominated alliances.  8 

Construction and restoration associated with Alternative 4 conservation measures would result in 9 
both temporary and permanent losses of least Bell’s vireo and yellow warbler modeled habitat as 10 
indicated in Table 12-4-33. Full implementation of Alternative 4 would also include the following 11 
conservation actions over the term of the BDCP to benefit least Bell’s vireo and yellow warbler (see 12 
Chapter 3, Section 3.3, Biological Goals and Objectives, of the Draft BDCP). 13 

 Restore or create at least 5,000 acres of valley/foothill riparian natural community with at least 14 
3,000 acres occurring on restored seasonally inundated floodplain (Objective VFRNC1.1, 15 
associated with CM7). 16 

 Protect at least 750 acres of existing valley/foothill riparian natural community in CZ 7 by year 17 
10 (Objective VFRNC1.2, associated with CM7). 18 

 Maintain and enhance structural heterogeneity (Objective VFRNC2.1, associated with CM7). 19 

 Maintain at least 1,000 acres of early- to mid-successional vegetation (Objective VFRNC2.2, 20 
associated with CM7). 21 

As explained below, with the restoration and protection of these amounts of habitat, in addition to 22 
natural community enhancement and management commitments and implementation of AMM1–23 
AMM7, AMM10 Restoration of Temporarily Affected Natural Communities, AMM22 Suisun Song 24 
Sparrow, Yellow-Breasted Chat, Least Bell’s Vireo, Western Yellow-Billed Cuckoo, and Mitigation 25 
Measure BIO-75, impacts on least Bell’s vireo and yellow warbler would not be adverse for NEPA 26 
purposes and would be less than significant for CEQA purposes. 27 
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Table 12-4-33. Changes in Least Bell’s Vireo and Yellow Warbler Modeled Habitat Associated with 1 
Alternative 4 (acres)a 2 

Conservation Measureb Habitat Type 

Permanent  Temporary  Periodicd 

NT LLT c  NT LLT c  CM2 CM5 

CM1 
Migratory 
and breeding 

32 32  27 27  NA NA 

Total Impacts CM1 32 32  27 27    

CM2–CM18 
Migratory 
and breeding 

382 656  88 109  48–85 148 

Total Impacts CM2–CM18 382 656  88 109  48–85 148 

TOTAL IMPACTS 414 688  115 136  48–85 148 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be 
affected over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT = near-term 

LLT = late long-term 

NA = not applicable 

 3 

Impact BIO-75: Loss or Conversion of Habitat for and Direct Mortality of Least Bell’s Vireo 4 
and Yellow Warbler  5 

Alternative 4 conservation measures would result in the combined permanent and temporary loss 6 
of up to 824 acres of modeled habitat (688 acres of permanent loss and 136 acres of temporary loss) 7 
for least Bell’s vireo and yellow warbler (Table 12-4-33). Conservation measures that would result 8 
in these losses are conveyance facilities and transmission line construction, and establishment and 9 
use of reusable tunnel material areas (CM1), Fremont Weir/Yolo Bypass fisheries improvements 10 
(CM2), tidal natural communities restoration (CM4), and seasonally inundated floodplain 11 
restoration (CM5). Habitat enhancement and management activities (CM11) which include ground 12 
disturbance or removal of nonnative vegetation, could result in local adverse habitat effects. In 13 
addition, maintenance activities associated with the long-term operation of the water conveyance 14 
facilities and other BDCP physical facilities could degrade or eliminate least Bell’s vireo and yellow 15 
warbler habitat. Each of these individual activities is described below. A summary statement of the 16 
combined impacts and NEPA effects and a CEQA conclusion follows the individual conservation 17 
measure discussions. 18 

 CM1 Water Facilities Construction: Construction of Alternative 4 conveyance facilities would 19 
result in the combined permanent and temporary loss of up to 59 acres of modeled least Bell’s 20 
vireo and yellow warbler habitat (Table 12-4-33). Of the 59 acres of modeled habitat that would 21 
be removed for the construction of the conveyance facilities, 32 acres would be a permanent 22 
loss and 27 acres would be a temporary loss of habitat. Activities that would impact modeled 23 



 
Alternative 4 

Terrestrial Biological Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12-313 
2015 

ICF 00139.14 

 

habitat consist of the construction of tunnel, forebay, and intake construction, permanent and 1 
temporary access roads, construction of transmission lines, and temporary barge unloading 2 
facilities and work areas. Impacts from CM1 would occur in the central delta in CZs 3, 4, 5, 6, and 3 
8. Permanent habitat loss would occur from the construction of Intakes 2, 3, and 5 on the east 4 
bank of the Sacramento River between Freeport and Courtland. Some habitat would also be 5 
impacted by the construction of a permanent access road from the new forebay west to a 6 
reusable tunnel material disposal area and where the realigned Highway 160 would cross 7 
Snodgrass Slough. Additional losses would also occur along Lambert Road where permanent 8 
utility lines would be installed and from the construction of an operable barrier at the 9 
confluence of Old River and the San Joaquin River. Temporary losses of habitat would occur 10 
from the construction of a barge unloading facility west of the intermediate forebay in 11 
Snodgrass Slough and where temporary work areas surround intake sites. Temporarily affected 12 
areas would be restored as riparian habitat within 1 year following completion of construction 13 
activities as described in AMM10 Restoration of Temporarily Affected Natural Communities. 14 
Although the effects are considered temporary, the restored riparian habitat would require a 15 
period of time for ecological succession to occur and for restored riparian habitat to functionally 16 
replace habitat that has been affected. However, restored riparian vegetation can have the 17 
habitat structure to support breeding vireos within 3 to 5 years, particularly if the restored 18 
vegetation is adjacent to established riparian areas (Kus 2002), and similar habitat would be 19 
suitable for yellow warbler. The majority of the riparian vegetation to be temporarily removed 20 
is early- to mid-successional; therefore, the replaced riparian vegetation would be expected to 21 
have structural components comparable to the temporarily removed vegetation within the first 22 
5 to 10 years after the initial restoration activities are complete. There are no occurrences of 23 
least Bell’s vireo or yellow warbler that intersect with the CM1 footprint. Refer to the Terrestrial 24 
Biology Mapbook in Appendix A of this RDEIR/SDEIS for a detailed view of Alternative 4 25 
construction locations. Impacts from CM1 would occur within the first 10-14 years of 26 
Alternative 4 implementation. 27 

 CM2 Yolo Bypass Fisheries Enhancement: Construction of Yolo Bypass fisheries enhancements 28 
would permanently remove approximately 83 acres and temporarily remove 88 acres of 29 
modeled least Bell’s vireo and yellow warbler habitat in the Yolo Bypass in CZ 2. The loss is 30 
expected to occur during the first 10 years of Alternative 4 implementation. 31 

 CM4 Tidal Natural Communities Restoration: Tidal habitat restoration site preparation and 32 
inundation would permanently remove an estimated 545 acres of modeled least Bell’s vireo and 33 
yellow warbler habitat.  34 

 CM5 Seasonally Inundated Floodplain Restoration: Construction of setback levees to restore 35 
seasonally inundated floodplain would permanently remove approximately 28 acres and 36 
temporarily remove 21 acres of modeled least Bell’s vireo and yellow warbler habitat. Based on 37 
the riparian habitat restoration assumptions, a minimum of 3,000 acres of valley/foothill 38 
riparian habitat would be restored as a component of seasonally inundated floodplain 39 
restoration actions.  40 

The actual number of acres of valley/foothill riparian habitat that CM4 and CM5 would restore 41 
may differ from these estimates, depending on how closely the actual outcome of tidal habitat 42 
restoration approximates the assumed outcome. However, riparian restoration from CM4 and 43 
CM5 would increase the extent of least Bell’s vireo and yellow warbler habitat within the study 44 
area once the restored riparian vegetation has developed habitat functions for these species. 45 
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 CM6 Channel Margin Enhancement: Channel margin habitat enhancement could result in 1 
removal of small amounts of valley/foothill riparian habitat along 20 miles of river and sloughs. 2 
The extent of this loss cannot be quantified at this time, but the majority of the enhancement 3 
activity would occur along waterway margins where riparian habitat stringers exist, including 4 
levees and channel banks. The improvements would occur within the study area on sections of 5 
the Sacramento, San Joaquin and Mokelumne Rivers, and along Steamboat and Sutter Sloughs.  6 

 CM11 Natural Communities Enhancement and Management: Habitat protection and management 7 
activities that could be implemented in protected least Bell’s vireo and yellow warbler habitats 8 
are expected to maintain and improve the functions of the habitat over the term of the BDCP. 9 
Least Bell’s vireo and yellow warbler would be expected to benefit from the increase in 10 
protected habitat, which would maintain conditions favorable for future species establishment 11 
in the study area. If least Bell’s vireo and yellow warbler established breeding populations in 12 
restored riparian habitats in the study area, occupied habitat would be monitored to determine 13 
if there were a need to implement controls on brood parasites (brown-headed cowbird) or nest 14 
predators. If implemented, these actions would be expected to benefit the least Bell’s vireo and 15 
yellow warbler by removing a potential stressor that could, if not addressed, adversely affect the 16 
stability of newly established populations. 17 

Habitat management- and enhancement-related activities could disturb least Bell’s vireo and 18 
yellow warbler nests. If either species were to nest in the vicinity of a worksite, equipment 19 
operation could destroy nests, and noise and visual disturbances could lead to their 20 
abandonment, resulting in mortality of eggs and nestlings. The potential for these activities to 21 
result in direct mortality of least Bell’s vireo or yellow warbler would be minimized with the 22 
implementation of AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, Least Bell’s Vireo, Western 23 
Yellow-Billed Cuckoo and Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird 24 
Surveys and Avoid Disturbance of Nesting Birds. 25 

 Operations and Maintenance: Postconstruction operation and maintenance of the above-ground 26 
water conveyance facilities and restoration infrastructure could result in ongoing but periodic 27 
disturbances that could affect least Bell’s vireo and yellow warbler use of the surrounding 28 
habitat. Maintenance activities would include vegetation management, levee and structure 29 
repair, and re-grading of roads and permanent work areas. These effects, however, would be 30 
reduced by AMMs and conservation actions as described below. 31 

 Injury and Direct Mortality: Nesting of least Bell’s vireo and yellow warbler has not been 32 
confirmed in the study area. Although there have been recent occurrences of least Bell’s vireo in 33 
the Yolo Bypass and of both least Bell’s vireo and yellow warbler at the San Joaquin River 34 
National Wildlife Refuge, the reestablishment of a breeding population of either species is 35 
unlikely over the term of the project (14 years). If present in the study area, construction-related 36 
activities would not be expected to result in direct mortality of least Bell’s vireo or yellow 37 
warbler because adults and fledged young would be expected to avoid contact with construction 38 
and other equipment. If either species were to nest in the construction area, equipment 39 
operation, noise and visual disturbances could destroy nests or lead to their abandonment, 40 
resulting in mortality of eggs and nestlings. These effects would be avoided and minimized with 41 
the implementation of AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, Least Bell’s Vireo, 42 
Western Yellow-Billed Cuckoo. In addition, Mitigation Measure BIO-75, Conduct Preconstruction 43 
Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would be available to address 44 
adverse effects on nesting yellow warblers.  45 
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The following paragraphs summarize the combined effects discussed above and describe other 1 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA conclusions are also 2 
included. 3 

Near-Term Timeframe 4 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 5 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 6 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 7 
effects of construction would not be adverse under NEPA. Alternative 4 would remove 529 acres of 8 
modeled habitat for least Bell’s vireo and yellow warbler in the study area in the near-term. These 9 
effects would result from the construction of the water conveyance facilities (CM1, 59 acres of 10 
habitat), and implementing other conservation measures (Yolo Bypass fisheries improvements 11 
[CM2] tidal restoration [CM4], seasonally inundated floodplain restoration [CM5], 470 acres of 12 
habitat).  13 

Typical NEPA and CEQA project-level mitigation ratios for those natural communities that would be 14 
affected and that are identified in the biological goals and objectives for least Bell’s vireo in Chapter 15 
3, Conservation Strategy, of the Draft BDCP would be 1:1 for restoration/creation and 1:1 protection 16 
of dense shrubby successional valley/foothill riparian habitat. Using these ratios would indicate that 17 
59 acres of valley/foothill riparian habitat should be restored/created and 59 acres should be 18 
protected to compensate for the CM1 losses of least Bell’s vireo and yellow warbler habitat. The 19 
near-term effects of other conservation actions would remove 470 acres of modeled habitat, and 20 
therefore require 470 acres of restoration and 470 acres of protection of dense shrubby 21 
valley/foothill riparian using the same typical NEPA and CEQA ratios (1:1 for restoration and 1:1 for 22 
protection).  23 

The BDCP has committed to near-term goals of protecting 750 acres and restoring 800 acres of the 24 
valley/foothill riparian natural community in the Plan Area (see Table 3-4 in Chapter 3, Description 25 
of Alternatives, of this RDEIR/SDEIS). These conservation actions are associated with CM3 and CM7 26 
and would occur in the same timeframe as the construction and early restoration losses, thereby 27 
avoiding adverse effects of habitat loss on least Bell’s vireo and yellow warbler. The majority of the 28 
riparian restoration acres would occur in CZ 7 as part of a reserve system with extensive wide bands 29 
or large patches of valley/foothill riparian natural community (Objectives VFRNC1.1 and VFRNC1.2 30 
in Chapter 3, Conservation Strategy, of the Draft BDCP). This restoration would provide the large 31 
contiguous patches needed for suitable least Bell’s vireo and yellow warbler breeding habitat. Goals 32 
and objectives in the Plan for riparian restoration also include the restoration, maintenance and 33 
enhancement of structural heterogeneity with adequate vertical and horizontal overlap among 34 
vegetation components and over adjacent riverine channels, freshwater emergent wetlands, and 35 
grasslands (Objective VFRNC2.1). These Plan objectives represent performance standards for 36 
considering the effectiveness of CM7 restoration and CM3 protection actions. The acres of protection 37 
contained in the near-term Plan goals and the additional detail in the biological objectives for least 38 
Bell’s vireo satisfy the typical mitigation ratios that would be applied to the project-level effects of 39 
CM1, as well as mitigate the near-term effects of the other conservation measures. The restored 40 
riparian habitat could require 5 years to several decades, for ecological succession to occur and for 41 
restored riparian habitat to functionally replace habitat that has been affected. However, because 42 
the modeled habitat impacted largely consists of small patches of blackberry, willow, and riparian 43 
scrub, and because least Bell’s vireo and yellow warbler are not known to be established breeders in 44 
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the study area, BDCP actions would not be expected to have an adverse population-level effect on 1 
either species.  2 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 3 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 4 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 5 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 6 
Material, AMM7 Barge Operations Plan, AMM10 Restoration of Temporarily Affected Natural 7 
Communities, and AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, Least Bell’s Vireo, Western 8 
Yellow-Billed Cuckoo. All of these AMMs include elements that would avoid or minimize the risk of 9 
affecting individuals and species habitats adjacent to work areas and storage sites. The AMMs are 10 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 11 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 12 
RDEIR/SDEIS. The yellow warbler is not a species that is covered under the BDCP. Although 13 
preconstruction surveys for least Bell’s vireo may also detect yellow warblers (if they were to nest 14 
in the study area over the course of the BDCP), in order to have a less than adverse effect on 15 
individuals, preconstruction surveys for noncovered avian species would be required to ensure that 16 
yellow warbler nests were detected and avoided. Mitigation Measure BIO-75 would be available to 17 
address adverse effects on nesting yellow warblers.  18 

Late Long-Term Timeframe 19 

The habitat model indicates that the study area supports approximately 14,850 acres of modeled 20 
habitat for least Bell’s vireo and yellow warbler. Alternative 4 as a whole would result in the 21 
permanent loss of and temporary effects on 824 acres of habitat for these species during the term of 22 
the Plan (7% of the total habitat in the study area). These losses would occur from the construction 23 
of the water conveyance facilities (CM1) and from CM2 Yolo Bypass Fisheries Enhancement, CM4 24 
Tidal Natural Communities Restoration, and CM5 Seasonally Inundated Floodplain Restoration. The 25 
locations of these losses would be in fragmented riparian habitat throughout the study area.  26 

The Plan includes conservation commitments through CM7 Riparian Natural Community Restoration 27 
and CM3 Natural Communities Protection and Restoration to restore or create at least 5,000 acres 28 
and protect at least 750 acres of valley/foothill riparian woodland. Of the 5,000 acres of restored 29 
riparian natural communities, a minimum of 3,000 acres of valley/foothill riparian would be 30 
restored within the seasonally inundated floodplain, and 1,000 acres would be managed as dense 31 
early to mid-successional riparian forest (Objectives VFRNC1.1 and VFRNC1.2). Goals and objectives 32 
in the Plan for riparian restoration also include the maintenance and enhancement of structural 33 
heterogeneity (Objective VFRNC2.1) which would provide suitable nesting and migratory habitat for 34 
the least Bell’s vireo and yellow warbler. 35 

The BDCP’s beneficial effects analysis (see Chapter, Section 5.6, Effects on Covered Wildlife and Plant 36 
Species, of the Draft BDCP) estimates that the restoration and protection actions discussed above 37 
could result in the restoration of 1,000 acres and the protection of 593 acres of habitat for the least 38 
Bell’s vireo, which would also be suitable habitat for the yellow warbler.  39 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 40 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 41 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 42 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 43 
Material, AMM7 Barge Operations Plan, AMM10 Restoration of Temporarily Affected Natural 44 
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Communities, and AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, Least Bell’s Vireo, Western 1 
Yellow-Billed Cuckoo. All of these AMMs include elements that would avoid or minimize the risk of 2 
affecting individuals and species habitats adjacent to work areas and storage sites. The AMMs are 3 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 4 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 5 
RDEIR/SDEIS. 6 

NEPA Effects: The loss of least Bell’s vireo and yellow warbler habitat and potential direct mortality 7 
of these special-status species under Alternative 4 would represent an adverse effect in the absence 8 
of other conservation actions. However, neither species is an established breeder in the study area 9 
and impacts would likely be limited to loss of migratory habitat. In addition, with habitat protection 10 
and restoration associated with CM3 and CM7, guided by biological goals and objectives and by 11 
AMM1 Worker Awareness Training, AMM2 Construction Best Management Practices and Monitoring, 12 
AMM3 Stormwater Pollution Prevention Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill 13 
Prevention, Containment, and Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable 14 
Tunnel Material, and Dredged Material, AMM7 Barge Operations Plan, AMM10 Restoration of 15 
Temporarily Affected Natural Communities, and AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, 16 
Least Bell’s Vireo, Western Yellow-Billed Cuckoo, which would be in place during all project activities, 17 
the effects of habitat loss and potential mortality on least Bell’s vireo, and the effect of habitat loss 18 
on yellow warbler under Alternative 4 would not be adverse. The yellow warbler is not a species 19 
that is covered under the BDCP, and the potential for mortality would be an adverse effect without 20 
preconstruction surveys to ensure that nests are detected and avoided. Mitigation Measure BIO-75 21 
would be available to address this effect. 22 

CEQA Conclusion:  23 

Near-Term Timeframe 24 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 25 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 26 
provide sufficient habitat protection and/or restoration in an appropriate timeframe to ensure that 27 
the impacts of construction would be less than significant under CEQA. Alternative 4 would remove 28 
529 acres of modeled habitat for least Bell’s vireo and yellow warbler in the study area in the near-29 
term. These effects would result from the construction of the water conveyance facilities (CM1, 59 30 
acres of habitat), and implementing other conservation measures (Yolo Bypass fisheries 31 
improvements [CM2] tidal restoration [CM4], seasonally inundated floodplain restoration [CM5], 32 
470 acres of habitat).  33 

Typical NEPA and CEQA project-level mitigation ratios for those natural communities that would be 34 
affected and that are identified in the biological goals and objectives for least Bell’s vireo in Chapter 35 
3, Conservation Strategy, of the Draft BDCP would be 1:1 for restoration/creation and 1:1 protection 36 
of dense shrubby successional valley/foothill riparian habitat. Using these ratios would indicate that 37 
59 acres of valley/foothill riparian habitat should be restored/created and 59 acres should be 38 
protected to mitigate the CM1 losses of least Bell’s vireo and yellow warbler habitat. The near-term 39 
effects of other conservation actions would remove 470 acres of tidal natural communities, and 40 
therefore require 470 acres of restoration and 470 acres of protection of dense shrubby 41 
valley/foothill riparian using the same typical NEPA and CEQA ratios (1:1 for restoration and 1:1 for 42 
protection). 43 
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The BDCP has committed to near-term goals of protecting 750 acres and restoring 800 acres of the 1 
valley/foothill riparian natural community in the Plan Area (see Table 3-4 in Chapter 3, Description 2 
of Alternatives, of this RDEIR/SDEIS). These conservation actions are associated with CM3 and CM7 3 
and would occur in the same timeframe as the construction and early restoration losses, thereby 4 
avoiding adverse effects of habitat loss on least Bell’s vireo and yellow warbler. The majority of the 5 
riparian restoration acres would occur in CZ 7 as part of a reserve system with extensive wide bands 6 
or large patches of valley/foothill riparian natural community (Objectives VFRNC1.1 and VFRNC1.2 7 
in Chapter 3, Conservation Strategy, of the Draft BDCP). This restoration would provide the large 8 
contiguous patches needed for suitable least Bell’s vireo and yellow warbler breeding habitat. Goals 9 
and objectives in the Plan for riparian restoration also include the restoration, maintenance and 10 
enhancement of structural heterogeneity with adequate vertical and horizontal overlap among 11 
vegetation components and over adjacent riverine channels, freshwater emergent wetlands, and 12 
grasslands (Objective VFRNC2.1). These Plan objectives represent performance standards for 13 
considering the effectiveness of CM7 restoration and CM3 protection actions.  14 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 15 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 16 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 17 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 18 
Material, AMM7 Barge Operations Plan, AMM10 Restoration of Temporarily Affected Natural 19 
Communities ,and AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, Least Bell’s Vireo, Western 20 
Yellow-Billed Cuckoo. All of these AMMs include elements that would avoid or minimize the risk of 21 
affecting individuals and species habitats adjacent to work areas and storage sites. The AMMs are 22 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 23 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 24 
RDEIR/SDEIS. 25 

In the absence of other conservation actions, the effects on least Bell’s vireo and yellow warbler 26 
habitat from Alternative 4 would represent an adverse effect as a result of habitat modification and 27 
potential for direct mortality of special-status species. The acres of protection contained in the near-28 
term Plan goals and the additional detail in the biological objectives for least Bell’s vireo satisfy the 29 
typical mitigation ratios that would be applied to the project-level effects of CM1, as well as mitigate 30 
the near-term effects of the other conservation measures. The restored riparian habitat could 31 
require 5 years to several decades, for ecological succession to occur and for restored riparian 32 
habitat to functionally replace habitat that has been affected. However, because the modeled habitat 33 
impacted largely consists of small patches of blackberry, willow, and riparian scrub, and because 34 
least Bell’s vireo and yellow warbler are not known to be established breeders in the study area, 35 
temporal losses of potential habitat as a result of BDCP actions would not be expected to have an 36 
adverse population-level effect on either species.  37 

The yellow warbler is not a species that is covered under the BDCP. Although preconstruction 38 
surveys for least Bell’s vireo may also detect yellow warblers (if they were to nest in the study area 39 
over the course of the BDCP), in order to avoid an adverse effect on individuals, preconstruction 40 
surveys for noncovered avian species would be required to ensure that yellow warbler nests are 41 
detected and avoided. Mitigation Measure BIO-75 would reduce the potential impact on nesting 42 
yellow warblers to a less-than-significant impact, should they become established in the study area. 43 
Considering the conservation actions described above, and AMMs 1-7 AMM 22, and Mitigation 44 
Measure BIO-75, Alternative 4, over the term of the BDCP would not result in a substantial adverse 45 
effect through habitat modifications and would not substantially reduce the number or restrict the 46 
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range of either species. Therefore, Alternative 4 would have a less-than-significant impact on least 1 
Bell’s vireo and yellow warbler. 2 

Late Long-Term Timeframe 3 

The habitat model indicates that the study area supports approximately 14,850 acres of modeled 4 
habitat for least Bell’s vireo and yellow warbler. Alternative 4 as a whole would result in the 5 
permanent loss of and temporary effects on 824 acres of habitat for these species during the term of 6 
the Plan (7% of the total habitat in the study area). These losses would occur from the construction 7 
of the water conveyance facilities (CM1) and from CM2 Yolo Bypass Fisheries Enhancement, CM4 8 
Tidal Natural Communities Restoration, and CM5 Seasonally Inundated Floodplain Restoration. The 9 
locations of these losses would be in fragmented riparian habitat throughout the study area.  10 

The Plan includes conservation commitments through CM7 Riparian Natural Community Restoration 11 
and CM3 Natural Communities Protection and Restoration to restore or create at least 5,000 acres 12 
and protect at least 750 acres of valley/foothill riparian woodland. Of the 5,000 acres of restored 13 
riparian natural communities, a minimum of 3,000 acres of valley/foothill riparian would be 14 
restored within the seasonally inundated floodplain, and 1,000 acres would be managed as dense 15 
early to mid-successional riparian forest (Objectives VFRNC1.1 and VFRNC1.2). Goals and objectives 16 
in the Plan for riparian restoration also include the maintenance and enhancement of structural 17 
heterogeneity (Objective VFRNC2.1) which would provide suitable nesting and migratory habitat for 18 
the least Bell’s vireo and yellow warbler. The restored riparian habitat could require 5 years to 19 
several decades, for ecological succession to occur and for restored riparian habitat to functionally 20 
replace habitat that has been affected. Therefore, there would be a time-lag before the restored 21 
habitat would benefit either species. However, neither species are established breeders in the study 22 
area and impacts would likely be limited to loss of migratory habitat for least Bell’s vireo and yellow 23 
warbler.  24 

The BDCP’s beneficial effects analysis (see Chapter 5, Section 5.6, Effects on Covered Wildlife and 25 
Plant Species, of the Draft BDCP) estimates that the restoration and protection actions discussed 26 
above could result in the restoration of 1,000 acres and the protection of 593 acres of habitat for the 27 
least Bell’s vireo, which would also be suitable habitat for the yellow warbler.  28 

The loss of least Bell’s vireo and yellow warbler habitat and potential direct mortality of these 29 
special-status species under Alternative 4 would represent an adverse effect in the absence of other 30 
conservation actions. However, neither species is an established breeder in the study area and 31 
impacts would likely be limited to loss of migratory habitat for least Bell’s vireo and yellow warbler. 32 
In addition, with habitat protection and restoration associated with CM3 and CM7, guided by 33 
biological goals and objectives and by AMM1 Worker Awareness Training, AMM2 Construction Best 34 
Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention Plan, AMM4 Erosion 35 
and Sediment Control Plan, AMM5 Spill Prevention, Containment, and Countermeasure Plan, AMM6 36 
Disposal and Reuse of Spoils, AMM7 Reusable Tunnel Material, AMM10 Restoration of Temporarily 37 
Affected Natural Communities , and Dredged Material, AMM7 Barge Operations Plan, and AMM22 38 
Suisun Song Sparrow, Yellow-Breasted Chat, Least Bell’s Vireo, Western Yellow-Billed Cuckoo, which 39 
would be in place during all project activities, the impact of habitat loss and potential mortality on 40 
least Bell’s vireo and the impact of habitat loss on yellow warbler under Alternative 4 would be less 41 
than significant. The yellow warbler is not a species that is covered under the BDCP. Although 42 
preconstruction surveys for least Bell’s vireo may also detect nesting yellow warblers, for the BDCP 43 
to have a less-than-significant impact on individuals, preconstruction surveys for noncovered avian 44 
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species would be required to ensure that yellow warbler nests are detected and avoided. 1 
Implementation of Mitigation Measure BIO-75 would reduce this potential impact on nesting yellow 2 
warblers, if present in the study area, to a less-than-significant level. 3 

Mitigation Measure BIO-75: Conduct Preconstruction Nesting Bird Surveys and Avoid 4 
Disturbance of Nesting Birds  5 

To reduce impacts on nesting birds, DWR will implement the measures listed below. 6 

 To the maximum extent feasible, vegetation (trees, shrubs, ruderal areas) removal and 7 
trimming will be scheduled during the nonbreeding season of birds (September 1–January 8 
31). If vegetation removal cannot be removed in accordance with this timeframe, 9 
preconstruction/preactivity surveys for nesting birds and additional protective measures 10 
will be implemented as described below.  11 

 A qualified wildlife biologist with knowledge of the relevant species will conduct nesting 12 
surveys before the start of construction. A minimum of three separate surveys will be 13 
conducted within 30 days prior to construction, with the last survey within 3 days prior to 14 
construction. Surveys will include a search of all suitable nesting habitat (trees, shrubs, 15 
ruderal areas, field crops) in the construction area. In addition, a 500-foot area around the 16 
project area will be surveyed for nesting raptors, and a 500-foot buffer area will be surveyed 17 
for other nesting birds. If no active nests are detected during these surveys, no additional 18 
measures are required.  19 

 If active nests are found in the survey area, no-disturbance buffers will be established 20 
around the nest sites to avoid disturbance or destruction of the nest site until the end of the 21 
breeding season (approximately September 1) or until a qualified wildlife biologist 22 
determines that the young have fledged and moved out of the project area (this date varies 23 
by species). A qualified wildlife biologist will monitor construction activities in the vicinity 24 
of the nests to ensure that construction activities do not affect nest success. The extent of the 25 
buffers will be determined by the biologists in coordination with USFWS and CDFW and will 26 
depend on the level of noise or construction disturbance, line-of-sight between the nest and 27 
the disturbance, ambient levels of noise and other disturbances, and other topographical or 28 
artificial barriers. Suitable buffer distances may vary between species. 29 

Impact BIO-76: Fragmentation of Least Bell’s Vireo and Yellow Warbler Habitat  30 

Grading, filling, contouring, and other initial ground-disturbing operations may temporarily 31 
fragment modeled least Bell’s vireo and yellow warbler habitat. This could temporarily reduce the 32 
affected habitat’s extent and functions, including exposure to cowbird parasitism, a nest parasite of 33 
both species. Because there are only two recent occurrences of least Bell’s vireo within the study 34 
area, and no occurrences of yellow warbler breeding in the study area, future occupancy would 35 
likely consist of only a small number of individuals, and any such habitat fragmentation is expected 36 
to have no or minimal effect on the species. Preconstruction surveys under AMM22 Suisun Song 37 
Sparrow, Yellow-Breasted Chat, Least Bell’s Vireo, Western Yellow-Billed Cuckoo and Mitigation 38 
Measure BIO-75, Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting 39 
Birds, would identify any nesting pairs and the potential for habitat fragmentation to affect either 40 
species. If a nesting pairs of either species were detected where fragmentation has occurred, nests 41 
would be monitored for edge effects or other effects caused by the disturbance. The habitat would 42 
be adaptively managed to avoid or minimize impacts (e.g. cowbird control) under Environmental 43 
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Commitment 11 which includes the control of nonnative predators through habitat manipulation 1 
techniques or trapping to reduce nest predation. 2 

NEPA Effects: Because there are only two recent occurrences of least Bell’s vireo within the study 3 
area, and no occurrences of yellow warbler breeding in the study area, habitat fragmentation 4 
resulting from ground-disturbing operations is not expected to affect either species. If nesting pairs 5 
of either species were detected where fragmentation has occurred, nests would be monitored for 6 
edge effects or other effects caused by the disturbance. The habitat would be adaptively managed to 7 
avoid or minimize impacts (e.g. cowbird control) under Environmental Commitment 11. Therefore, 8 
the effect of habitat fragmentation would not have an adverse effect on least Bell’s vireo or yellow 9 
warbler. 10 

CEQA Conclusion: Because there are only two recent occurrences of least Bell’s vireo within the 11 
study area, and no occurrences of yellow warbler breeding in the study area, habitat fragmentation 12 
resulting from ground-disturbing operations would not be expected to substantially modify habitat 13 
or result in the direct mortality of special status species. If nesting pairs of either species were 14 
detected where fragmentation has occurred, nests would be monitored for edge effects or other 15 
effects caused by the disturbance. The habitat would be adaptively managed to avoid or minimize 16 
impacts (e.g. cowbird control) under Environmental Commitment 11. Therefore, the effect of habitat 17 
fragmentation, as a result of Alternative 4 would have a less-than-significant impact on least Bell’s 18 
vireo and yellow warbler. 19 

Impact BIO-77: Effects on Least Bell’s Vireo and Yellow Warbler Associated with Electrical 20 
Transmission Facilities 21 

Both least Bell’s vireo and yellow warbler typically occur in early to mid-successional riparian 22 
habitat, which is used to meet all of its life requisites. Least Bell's vireo are rarely observed in open 23 
habitats away from riparian vegetation. Neither species form flocks and individuals generally 24 
remain at or below the riparian canopy, below the height of proposed transmission lines (see 25 
Appendix 5.J, Attachment 5J.C, Analysis of Potential Bird Collisions at Proposed BDCP Powerlines, of 26 
the Draft BDCP). The lack of occurrences in the study area and the behavior and habitat 27 
requirements of least Bell’s vireo and yellow warbler make collision with the proposed transmission 28 
lines highly unlikely. Marking transmission lines with flight diverters that make the lines more 29 
visible to birds has been shown to dramatically reduce the incidence of bird mortality (Brown and 30 
Drewien 1995). For example, Yee (2008) estimated that marking devices in the Central Valley could 31 
reduce avian mortality by 60%. As described in AMM20 Greater Sandhill Crane, all new project 32 
transmission lines would be fitted with flight diverters which would substantially reduce any 33 
potential for mortality of least Bell’s vireo or yellow warbler individuals from powerline collisions. 34 

NEPA Effects: Installation and presence of new transmission lines would not result in an adverse 35 
effect on least Bell’s vireo or yellow warbler because the probability of bird-powerline strikes is 36 
unlikely due to the lack of occurrences in the study area and the behavior and habitat requirements 37 
of these species. AMM20 Greater Sandhill Crane contains the commitment to place bird strike 38 
diverters on all new powerlines, which would substantially reduce the risk of mortality from bird 39 
strike for least Bell’s vireo and yellow warbler from the project. Therefore, the construction and 40 
operation of new transmission lines would not result in an adverse effect on least Bell’s vireo or 41 
yellow warbler. 42 

CEQA Conclusion: Installation and presence of new transmission lines would result in less-than-43 
significant impact on least Bell’s vireo or yellow warbler because the probability of bird-powerline 44 
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strikes is unlikely due to the lack of occurrences in the study area and the behavior and habitat 1 
requirements of these species. AMM20 Greater Sandhill Crane contains the commitment to place bird 2 
strike diverters on all new powerlines, which would substantially reduce the risk of mortality from 3 
bird strike for least Bell’s vireo and yellow warbler from the project. Therefore, the construction and 4 
operation of new transmission lines would result in a less-than-significant impact on least Bell’s 5 
vireo or yellow warbler. 6 

Impact BIO-78: Indirect Effects of Plan Implementation on Least Bell’s Vireo and Yellow 7 
Warbler 8 

Indirect construction- and operation-related effects: If least Bell’s vireo or yellow warbler were 9 
to nest in or adjacent to work areas, construction and subsequent maintenance-related noise and 10 
visual disturbances could mask calls, disrupt foraging and nesting behaviors, and reduce the 11 
functions of suitable nesting habitat for these species. Construction noise above background noise 12 
levels (greater than 50 dBA) could extend 500 to 5,250 feet from the edge of construction activities 13 
(Appendix 5.J, Attachment 5J.D, Indirect Effects of the Construction of the BDCP Conveyance Facility on 14 
Sandhill Crane, Table 4 in Appendix D, Substantive BDCP Revisions, of this RDEIR/SEIS), although 15 
there are no available data to determine the extent to which these noise levels could affect least 16 
Bell’s vireo or yellow warbler. AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, Least Bell’s Vireo, 17 
Western Yellow-Billed Cuckoo would reduce the potential for adverse effects of construction-related 18 
activities on survival and productivity of nesting least Bell’s vireo and a 500 foot no-disturbance 19 
buffer would be established around the active nest. Mitigation Measure BIO-75, Conduct 20 
Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would be available to 21 
reduce the potential for adverse effects of construction-related activities on nesting yellow warbler. 22 
The use of mechanical equipment during water conveyance facilities construction could cause the 23 
accidental release of petroleum or other contaminants that could affect least Bell’s vireo and yellow 24 
warbler in the surrounding habitat. The inadvertent discharge of sediment or excessive dust 25 
adjacent to suitable habitat could also have an adverse effect on these species. AMM2 Construction 26 
Best Management Practices and Monitoring would minimize the likelihood of such spills and ensure 27 
that measures are in place to prevent runoff from the construction area and negative effects of dust 28 
on active nests. 29 

Methylmercury Exposure: Covered activities have the potential to exacerbate bioaccumulation of 30 
mercury in avian species, including the least Bell’s vireo and yellow warbler. Marsh (tidal and 31 
nontidal) and floodplain restoration have the potential to increase exposure to methylmercury. 32 
Mercury is transformed into the more bioavailable form of methylmercury in aquatic systems, 33 
especially areas subjected to regular wetting and drying such as tidal marshes and flood plains 34 
(Alpers et al. 2008). Thus, BDCP restoration activities that create newly inundated areas could 35 
increase bioavailability of mercury (see Chapter 3, Conservation Strategy, of the Draft BDCP for 36 
details of restoration). Species sensitivity to methylmercury differs widely and there is a large 37 
amount of uncertainty with respect to species-specific effects. Increased methylmercury associated 38 
with natural community and floodplain restoration could indirectly affect least Bell’s vireo and 39 
yellow warbler, via uptake in lower tropic levels (as described in Appendix 5.D, Contaminants, of the 40 
Draft BDCP).  41 

The potential mobilization or creation of methylmercury within the study area varies with site-42 
specific conditions and would need to be assessed at the project level. CM12 Methylmercury 43 
Management (as revised in Appendix D, Substantive BDCP Revisions, in this RDEIR/SDEIS) contains 44 
provisions for project-specific Mercury Management Plans. Site-specific restoration plans that 45 



 
Alternative 4 

Terrestrial Biological Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12-323 
2015 

ICF 00139.14 

 

address the creation and mobilization of mercury, as well as monitoring and adaptive management 1 
as described in CM12 would be available to address the uncertainty of methylmercury levels in 2 
restored tidal marsh and potential impacts on least Bell’s vireo and yellow warbler.  3 

NEPA Effects: Impacts of noise, the potential for hazardous spills, increased dust and sedimentation, 4 
and operations and maintenance of the water conveyance facilities on least Bell’s vireo would not be 5 
adverse with the implementation of AMM1–AMM7, and AMM22 Suisun Song Sparrow, Yellow-6 
Breasted Chat, Least Bell’s Vireo, Western Yellow-Billed Cuckoo. Mitigation Measure BIO-75, Conduct 7 
Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would be available to 8 
address adverse effects on nesting yellow warblers. The implementation of tidal natural 9 
communities restoration or floodplain restoration could result in increased exposure of least Bell’s 10 
vireo or yellow warbler to methylmercury, should they begin to nest in the study area. However, it is 11 
unknown what concentrations of methylmercury are harmful to these species. Site-specific 12 
restoration plans that address the creation and mobilization of mercury, as well as monitoring and 13 
adaptive management as described in CM12 Methylmercury Management, would be available to 14 
address the uncertainty of methylmercury levels in restored tidal marsh and potential adverse 15 
effects of methylmercury on least Bell’s vireo and yellow warbler. 16 

CEQA Conclusion: Impacts of noise, the potential for hazardous spills, increased dust and 17 
sedimentation, and operations and maintenance of the water conveyance facilities would have a 18 
less-than-significant impact on least Bell’s vireo and yellow warber with the implementation of 19 
AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, Least Bell’s Vireo, Western Yellow-Billed Cuckoo, 20 
Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance of 21 
Nesting Birds, and AMM2 Construction Best Management Practices and Monitoring. The 22 
implementation of tidal natural communities restoration or floodplain restoration could result in 23 
increased exposure of least Bell’s vireo or yellow warbler to methylmercury, should they begin to 24 
nest in the study area. However, it is unknown what concentrations of methylmercury are harmful 25 
to these species. Sites-specific restoration plans that address the creation and mobilization of 26 
mercury, as well as monitoring and adaptive management as described in CM12 Methylmercury 27 
Management, would be available to address the uncertainty of methylmercury levels in restored 28 
tidal marsh and significant impacts on least Bell’s vireo and yellow warbler.  29 

Mitigation Measure BIO-75: Conduct Preconstruction Nesting Bird Surveys and Avoid 30 
Disturbance of Nesting Birds 31 

See Mitigation Measure BIO-75 under Impact BIO-75. 32 

Impact BIO-79: Periodic Effects of Inundation of Least Bell’s Vireo and Yellow Warbler 33 
Habitat as a Result of Implementation of Conservation Components 34 

Flooding of the Yolo Bypass from Fremont Weir operations (CM2) would increase the frequency and 35 
duration of inundation of approximately 48–85 acres of modeled least Bell’s vireo and yellow 36 
warbler habitat in CZ 2. No adverse effects of increased inundation frequency on least Bell’s vireo, 37 
yellow warbler, or their habitat would be expected, because riparian vegetation supporting habitat 38 
has persisted under the existing Yolo Bypass flooding regime and changes to frequency and 39 
inundation would be within the tolerance of these vegetation types. 40 

Based on hypothetical floodplain restoration for CM5, construction of setback levees could result in 41 
periodic inundation of up to 148 acres of modeled least Bell’s vireo and yellow warbler habitat in CZ 42 
7. Inundation of restored floodplains would not be expected to affect least Bell’s vireo, yellow 43 
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warbler, or their habitat because the breeding period is outside the period when floodplains would 1 
likely be inundated. Additionally, periodic inundation of floodplains would be expected to restore a 2 
more natural flood regime in support of riparian vegetation types that support least Bell’s vireo and 3 
yellow warbler habitat. The overall effect of seasonal inundation in existing riparian natural 4 
communities would be beneficial, because, historically, flooding was the main natural disturbance 5 
regulating ecological processes in riparian areas, and flooding promotes the germination and 6 
establishment of many native riparian plants.  7 

NEPA Effects: Implementation of CM2 and CM5 would result in periodic inundation of 48–85 acres 8 
(CM2) and 148 acres (CM5) of modeled habitat for least Bell’s vireo and yellow warbler. However, 9 
periodic effects of inundation would not result in an adverse effect on least Bell’s vireo or yellow 10 
warbler because inundation would occur primarily during the nonbreeding season and would 11 
promote a more natural flood regime in support of habitat for these species. The effect would be 12 
beneficial. 13 

CEQA Conclusion: Implementation of CM2 and CM5 would result in periodic inundation of 48–85 14 
acres (CM2) and 148 acres (CM5) of modeled habitat for least Bell’s vireo and yellow warbler. 15 
However, periodic effects of inundation would have a less-than-significant impact on least Bell’s 16 
vireo or yellow warbler because inundation would occur during the nonbreeding season and would 17 
not be expected to adversely modify habitat or result in direct mortality of either species. Flooding 18 
promotes the germination and establishment of many native riparian plants. Therefore, the overall 19 
impact of seasonal inundation in existing riparian natural communities would be beneficial for least 20 
Bell’s vireo and yellow warbler. 21 

Suisun Song Sparrow and Saltmarsh Common Yellowthroat 22 

This section describes the effects of Alternative 4, including water conveyance facilities construction 23 
and implementation of other conservation components, on Suisun song sparrow and saltmarsh 24 
common yellowthroat. The habitat model used to assess effects on Suisun song sparrow and 25 
saltmarsh common yellowthroat is based on primary breeding habitat and secondary habitat. 26 
Suisun song sparrow and saltmarsh common yellowthroat primary habitat consists of all Salicornia-27 
dominated tidal brackish emergent wetland and all Typha-, Scirpus-, and Juncus-dominated tidal 28 
freshwater emergent wetland in the study area west of Sherman Island, with the exception that 29 
Scirpus acutus and S. californicus plant communities (low marsh) and all of the plant communities 30 
listed below that occur in managed wetlands were classified as secondary habitat. Upland 31 
transitional zones, providing refugia during high tides, within 150 feet of the wetland edge were also 32 
included as secondary habitat. Secondary habitats generally provide only a few ecological functions 33 
such as foraging (low marsh and managed wetlands) or extreme high tide refuge (upland transition 34 
zones), while primary habitats provide multiple functions, including breeding, effective predator 35 
cover, and value forage.  36 

Construction and restoration associated with Alternative 4 conservation measures would result in 37 
both temporary and permanent losses of Suisun song sparrow and saltmarsh common yellowthroat 38 
modeled habitat as indicated in Table 12-4-34. The majority of the losses would take place over an 39 
extended period of time as tidal marsh is restored in the study area. Full implementation of 40 
Alternative 4 would also include the following conservation actions over the term of the BDCP to 41 
benefit the Suisun song sparrow and the saltmarsh common yellowthroat (see Chapter 3, Section 42 
3.3, Biological Goals and Objectives, of the Draft BDCP).  43 
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 Restore or create at least 6,000 acres of tidal brackish emergent wetland in CZ 11 including at 1 
least 1,500 acres of middle and high marsh (Objectives TBEWNC1.1 and TBEWNC1.2, associated 2 
with CM4). 3 

 Protect and enhance at least 8,100 acres of managed wetland, at least 1,500 acres of which are 4 
in the Grizzly Island Marsh Complex (Objective MWNC1.1, associated with CM3). 5 

 Protect at least 200 feet of adjacent grasslands beyond the sea level rise accommodation area 6 
(Objective GNC1.4, associated with CM3). 7 

As explained below, with the restoration and protection of these amounts of habitat, in addition to 8 
natural community enhancement and management commitments (including CM12 Methylmercury 9 
Management) and implementation of AMM1–AMM7, AMM22 Suisun Song Sparrow, Yellow-Breasted 10 
Chat, Least Bell’s Vireo, Western Yellow-Billed Cuckoo, and Mitigation Measure BIO-75, Conduct 11 
Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, impacts on Suisun song 12 
sparrow and saltmarsh common yellowthroat would not be adverse for NEPA purposes and would 13 
be less than significant for CEQA purposes. 14 

Table 12-4-34. Changes in Suisun Song Sparrow Saltmarsh Common Yellowthroat Modeled Habitat 15 
Associated with Alternative 4 (acres)a 16 

Conservation 
Measureb 

Habitat 
Type 

Permanent  Temporary  Periodicd 

NT LLT c  NT LLT c  CM2 CM5 

CM1 
Primary 0 0  0 0  NA NA 

Secondary 0 0  0 0  NA NA 

Total Impacts CM1 
  

 
 

    

CM2–CM18 
Primary 54 55  0 0  0 0 

Secondary 1,098 3,633  0 0  0 0 

Total Impacts CM2–CM18 1,152 3,633  0 0  0 0 

TOTAL IMPACTS 1,152 3,688  0 0  0 0 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only.  

NT = near-term 

LLT = late long-term 

NA = not applicable 

 17 

Impact BIO-80: Loss or Conversion of Habitat for and Direct Mortality of Suisun Song Sparrow 18 
and Saltmarsh Common Yellowthroat  19 

Alternative 4 conservation measures would result in the permanent loss of up to 3,510 acres of 20 
Suisun song sparrow and saltmarsh common yellowthroat habitat, which would include the 21 
conversion of 55 acres of primary habitat to secondary low marsh, and the conversion of 123 acres 22 
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of secondary habitat to middle or high marsh (Table 12-4-34). The only conservation measure that 1 
would affect modeled habitat for Suisun song sparrow and saltmarsh common yellowthroat is CM4 2 
Tidal Natural Communities Restoration. Habitat enhancement and management activities (CM11), 3 
which include ground disturbance or removal of nonnative vegetation, could also result in local 4 
adverse habitat effects. Each of these individual activities is described below. A summary statement 5 
of the combined impacts and NEPA effects and a CEQA conclusion follows the individual 6 
conservation measure discussions. 7 

 CM4 Tidal Natural Communities Restoration: Site preparation and inundation would 8 
permanently remove approximately 3,510 acres of modeled secondary Suisun song sparrow and 9 
saltmarsh common yellowthroat habitat from CZ 11 (Table 12-4-34). In addition, 55 acres of 10 
primary habitat would be converted to secondary low marsh, and 123 acres of secondary 11 
habitat would be converted to middle or high marsh. Most areas proposed for removal would be 12 
managed wetlands that serve as relatively marginal habitat for Suisun song sparrow and 13 
saltmarsh common yellowthroat, which primarily use brackish tidal wetlands. Approximately 14 
2% of primary habitat for these species would be converted to foraging habitat. Full 15 
implementation of CM4 would restore or create at least 6,000 acres of tidal brackish emergent 16 
wetland natural community in CZ 11, which would be expected to support Suisun song sparrow 17 
and saltmarsh common yellowthroat habitat. It is expected that restoring tidal wetland 18 
communities that are self-sustaining and not reliant on ongoing management actions necessary 19 
to maintain the existing managed wetland habitats would better ensure the long-term viability 20 
of these populations. Furthermore, effects of tidal habitat restoration on sparrow and 21 
yellowthroat abundance and distribution would be monitored, and the restoration of tidal 22 
habitat would be sequenced and located in a manner that minimizes effects on occupied habitats 23 
until functional habitats were restored (see Chapter 3, Section 3.4.4, Conservation Measure 4 Tidal 24 
Natural Communities Restoration, and Section 3.6, Adaptive Management and Monitoring Program, 25 
of the Draft BDCP). 26 

 CM11 Natural Communities Enhancement and Management: Control of nonnative Suisun song 27 
sparrow and saltmarsh common yellowthroat predators, if deemed necessary, would be 28 
expected to reduce predation loss of nests and, consequently, increase and maintain the 29 
abundance of Suisun song sparrow and saltmarsh common yellowthroat in restored tidal 30 
habitats over the term of the BDCP. Habitat management- and enhancement-related activities 31 
could disturb Suisun song sparrow or saltmarsh common yellowthroat nests if they are located 32 
near work sites. The potential for these activities to have an adverse effect on Suisun song 33 
sparrow would be avoided and minimized through AMM22 Suisun Song Sparrow, Yellow-34 
Breasted Chat, Least Bell’s Vireo, Western Yellow-Billed Cuckoo. In addition, Mitigation Measure 35 
BIO-75, Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, 36 
would be available to address these effects on saltmarsh common yellowthroat. A variety of 37 
CM11 Natural Communities Enhancement and Management habitat management actions that are 38 
designed to enhance wildlife values in restored and protected tidal wetland habitats may result 39 
in localized ground disturbances that could temporarily remove small amounts of Suisun song 40 
sparrow and saltmarsh common yellowthroat habitat in CZ 11. Ground-disturbing activities, 41 
such as removal of nonnative vegetation and road and other infrastructure maintenance 42 
activities, are expected to have minor adverse effects on available species’ habitat. 43 

 Operations and Maintenance: Postconstruction operation and maintenance of the restoration 44 
infrastructure could result in ongoing but periodic disturbances that could affect Suisun song 45 
sparrow and saltmarsh common yellowthroat use of the surrounding habitat in Suisun. 46 
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Maintenance activities could include vegetation management, and levee repair. These effects, 1 
however, would be reduced by AMMs and conservation actions as described below. 2 

 Construction-related activities could result in nest destruction or disturbance resulting in 3 
mortality of eggs and nestlings if restoration activities took place within the nesting period for 4 
these species. AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, Least Bell’s Vireo, Western 5 
Yellow-Billed Cuckoo would minimize these potential effects on Suisun song sparrow. Mitigation 6 
Measure BIO-75, Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting 7 
Birds, would be available to address these effects on saltmarsh common yellowthroat. Grading, 8 
filling, contouring, and other initial ground-disturbing operations during restoration activities 9 
could temporarily fragment existing modeled tidal brackish emergent wetland habitat for 10 
Suisun song sparrow and saltmarsh common yellowthroat which could temporarily reduce the 11 
extent and functions of the affected habitat. These temporary effects would be minimized 12 
through sequencing of restoration activities and through AMM22 Suisun Song Sparrow, Yellow-13 
Breasted Chat, Least Bell’s Vireo, Western Yellow-Billed Cuckoo and Mitigation Measure BIO-75. 14 

The following paragraphs summarize the combined effects discussed above and describe other 15 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA conclusions are also 16 
included. 17 

Near-Term Timeframe 18 

Under Alternative 4, there would be no impacts resulting from the construction of the water 19 
conveyance facilities (CM1). However, there would be a permanent loss of 1,040 acres of modeled 20 
secondary habitat for Suisun song sparrow and saltmarsh common yellowthroat in the study area in 21 
the near-term. In addition, 54 acres of primary habitat would be converted to secondary foraging 22 
habitat, and 58 acres of secondary habitat would be converted to mid to high marsh, which would 23 
provide primary nesting habitat for these species. Although there would be a temporal lag in these 24 
conversions, there would be no net loss of primary habitat in the near-term. These effects would 25 
result from implementing CM4 Tidal Natural Communities Restoration and would all occur in Suisun 26 
Marsh in CZ 11.  27 

The typical NEPA and CEQA project-level mitigation ratio for those natural communities that would 28 
be affected and that are identified in the biological goals and objectives for Suisun song sparrow in 29 
Chapter 3, Conservation Strategy, of the Draft BDCP would be 1:1 for restoration/creation of tidal 30 
brackish emergent habitat. Using this ratio would indicate that 1,152 acres of tidal brackish 31 
emergent wetland should be restored/created to compensate for the near-term losses of Suisun 32 
song sparrow and saltmarsh common yellowthroat habitat. 33 

The BDCP has committed to near-term goals of restoring 8,850 acres of tidal brackish emergent 34 
wetland and 4,800 acres of managed wetland in the study area. These conservation actions are 35 
associated with CM4 and CM3 and would occur in the same timeframe as the construction and early 36 
restoration losses, thereby avoiding adverse effects of habitat loss on Suisun song sparrow and 37 
saltmarsh common yellowthroat. The tidal brackish emergent wetland would be restored in CZ 11 38 
among the Western Suisun/Hill Slough Marsh Complex, the Suisun Slough/Cutoff Slough Marsh 39 
Complex, and the Nurse Slough/Denverton Marsh complex (Objective TBEWNC1.1 in Chapter 3, 40 
Conservation Strategy, of the Draft BDCP) and would be restored in a way that creates topographic 41 
heterogeneity and in areas that increase connectivity among protected lands (Objective 42 
TBEWNC1.4). Portions of the 4,800 acres of managed wetland would benefit both the Suisun song 43 
sparrow and the saltmarsh common yellowthroat through the enhancement of degraded areas to 44 
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provide dense native vegetation, which is required for nesting sites, song perches, and refuge from 1 
predators. Tidal wetlands would be restored in a mosaic of large, interconnected and biologically 2 
diverse patches. Larger and more interconnected patches of suitable habitat would be expected to 3 
reduce the effects of habitat fragmentation that currently exist in Suisun marsh in CZ 11. Nonnative 4 
predators would be controlled as needed to reduce nest predation and to help maintain species 5 
abundance (CM11). Restoration would be sequenced over the term of the Plan and occur in a 6 
manner that would minimize any temporary, initial loss and fragmentation of habitat. The acres of 7 
restoration and protection contained in the near-term Plan goals, and the incorporation of the 8 
additional measures in the biological goals and objectives (see Chapter 3, Conservation Strategy, of 9 
the Draft BDCP) would be sufficient to mitigate the near-term effects of tidal restoration. 10 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 11 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 12 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 13 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 14 
Material, AMM7 Barge Operations Plan, and AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, 15 
Least Bell’s Vireo, Western Yellow-Billed Cuckoo. All of these AMMs include elements that would 16 
avoid or minimize the risk of affecting individuals and species habitats adjacent to work areas. The 17 
AMMs are described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft 18 
BDCP, and an updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of 19 
this RDEIR/SDEIS. The saltmarsh common yellowthroat is not a species that is covered under the 20 
BDCP. Although preconstruction surveys for Suisun song sparrow would likely also detect nesting 21 
saltmarsh common yellowthroat, in order to avoid adverse effects on individuals, preconstruction 22 
surveys for noncovered avian species would be required to ensure that saltmarsh common 23 
yellowthroat nests are detected and avoided. Mitigation Measure BIO-75 would be available to 24 
address adverse effects of construction activities on nesting saltmarsh common yellowthroat. 25 

Late Long-Term Timeframe 26 

The habitat model indicates that the study area supports approximately 3,722 acres of primary and 27 
23,986 acres of secondary habitat for Suisun song sparrow and saltmarsh common yellowthroat. 28 
Alternative 4 as a whole would result in the permanent loss of 3,510 acres of habitat (15% of the 29 
total habitat in the study area) from the implementation of CM4 Tidal Natural Communities 30 
Restoration. Within this habitat loss, 55 acres of primary habitat would be converted to secondary 31 
foraging habitat, and 123 acres of secondary habitat would be converted to primary habitat.  32 

The Plan includes a commitment through CM4 Tidal Natural Communities Restoration to restore or 33 
create at least 6,000 acres of tidal brackish emergent wetland in CZ 11 (Objective TBEWNC1.1) 34 
These tidal wetlands would be restored as a mosaic of large, interconnected and biologically diverse 35 
patches, and at least 1,500 acres of restored marsh would consist of middle-and high-marsh 36 
vegetation with dense, tall stands of pickelweed and bulrush cover, serving as primary habitat for 37 
Suisun song sparrow and saltmarsh common yellowthroat (Objective TBEWNC1.2). In addition, 38 
grasslands adjacent to restored tidal brackish emergent wetlands would be protected or restored, to 39 
provide at least 200 feet of adjacent grasslands beyond the sea level rise accommodation. This 40 
adjacent upland habitat would provide high tide refugia during high tide events, after sea-level rise 41 
has converted the lower-level grasslands to tidal natural communities. Tidal wetlands would be 42 
restored in a mosaic of large, interconnected and biologically diverse patches. Larger and more 43 
interconnected patches of suitable habitat would be expected to reduce the effects of habitat 44 
fragmentation that currently exist in Suisun marsh in CZ 11. Nonnative predators would be 45 



 
Alternative 4 

Terrestrial Biological Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12-329 
2015 

ICF 00139.14 

 

controlled as needed to reduce nest predation and to help maintain species abundance (CM11). 1 
Restoration would be sequenced over the term of the Plan and occur in a manner that would 2 
minimize any temporary, initial loss and fragmentation of habitat. 3 

The BDCP’s beneficial effects analysis (see Chapter 5, Section 5.6, Effects on Covered Wildlife and 4 
Plant Species, of the Draft BDCP) estimates that the restoration and protection actions discussed 5 
above could result in the restoration of 1,500 acres of primary habitat and 4,500 acres of secondary 6 
habitat in addition to the protection of 384 acres of secondary habitat for Suisun song sparrow, 7 
which would also benefit the saltmarsh common yellowthroat.  8 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 9 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 10 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 11 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 12 
Material, AMM7 Barge Operations Plan, and AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, 13 
Least Bell’s Vireo, Western Yellow-Billed Cuckoo. All of these AMMs include elements that would 14 
avoid or minimize the risk of affecting individuals and species habitats adjacent to work areas and 15 
storage sites. The AMMs are described in detail in Appendix 3.C, Avoidance and Minimization 16 
Measures, of the Draft BDCP, and an updated version of AMM6 is described in Appendix D, 17 
Substantive BDCP Revisions, of this RDEIR/SDEIS. 18 

NEPA Effects: The loss of Suisun song sparrow and saltmarsh common yellowthroat habitat and 19 
potential direct mortality of these special-status species under Alternative 4 would represent an 20 
adverse effect in the absence of other conservation actions. However, with habitat protection and 21 
restoration associated with CM4, with the management and enhancement actions (CM11), and with 22 
the incorporation of additional measures in the biological goals and objectives, guided by AMM1–23 
AMM7 and AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, Least Bell’s Vireo, Western Yellow-24 
Billed Cuckoo, which would be in place during all project activities, the effects of habitat loss and 25 
potential mortality on Suisun song sparrow would not be adverse, and the effects of habitat loss and 26 
conversion on saltmarsh common yellowthroat would not be adverse under Alternative 4. The 27 
saltmarsh common yellowthroat is not a species that is covered under the BDCP. Although 28 
preconstruction surveys for Suisun song sparrow would likely also detect nesting saltmarsh 29 
common yellowthroat, for the BDCP to avoid adverse effects on individuals, preconstruction surveys 30 
for noncovered avian species would be required to ensure that saltmarsh common yellowthroat 31 
nests are detected and avoided. Mitigation Measure BIO-75 would be available to address this 32 
adverse effect. 33 

CEQA Conclusion:  34 

Near-Term Timeframe 35 

Under Alternative 4, there would be no impacts resulting from the construction of the water 36 
conveyance facilities (CM1). However, there would be a permanent loss of 1,040 acres of modeled 37 
secondary habitat for Suisun song sparrow and saltmarsh common yellowthroat in the study area in 38 
the near-term. In addition, 54 acres of primary habitat would be converted to secondary foraging 39 
habitat, and 58 acres of secondary habitat would be converted to mid to high marsh, which would 40 
provide primary nesting habitat for these species. Although there would be a temporal lag in these 41 
conversions, there would be no net loss of primary habitat in the near-term. These effects would 42 
result from implementing CM4 Tidal Natural Communities Restoration and would all occur in Suisun 43 
Marsh in CZ 11.  44 
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The typical NEPA and CEQA project-level mitigation ratio for those natural communities that would 1 
be affected and that are identified in the biological goals and objectives for Suisun song sparrow in 2 
Chapter 3, Conservation Strategy, of the Draft BDCP would be 1:1 for restoration/creation of tidal 3 
brackish emergent habitat. Using this ratio would indicate that 1,152 acres of tidal brackish 4 
emergent wetland should be restored/created to mitigate the near-term losses of Suisun song 5 
sparrow and saltmarsh common yellowthroat habitat. 6 

The BDCP has committed to near-term goals of restoring 8,850 acres of tidal brackish emergent 7 
wetland and 4,800 acres of managed wetland in the study area. These conservation actions are 8 
associated with CM4 and CM3 and would occur in the same timeframe as the construction and early 9 
restoration losses, thereby avoiding adverse effects of habitat loss on Suisun song sparrow and 10 
saltmarsh common yellowthroat. The tidal brackish emergent wetland would be restored in CZ 11 11 
among the Western Suisun/Hill Slough Marsh Complex, the Suisun Slough/Cutoff Slough Marsh 12 
Complex, and the Nurse Slough/Denverton Marsh complex (Objective TBEWNC1.1 in Chapter 3, 13 
Conservation Strategy, of the Draft BDCP) and would be restored in a way that creates topographic 14 
heterogeneity and in areas that increase connectivity among protected lands (Objective 15 
TBEWNC1.4). Portions of the 4,800 acres of managed wetland would benefit both the Suisun song 16 
sparrow and the saltmarsh common yellowthroat through the enhancement of degraded areas to 17 
provide dense native vegetation, which is required for nesting sites, song perches, and refuge from 18 
predators. Tidal wetlands would be restored in a mosaic of large, interconnected and biologically 19 
diverse patches. Larger and more interconnected patches of suitable habitat would be expected to 20 
reduce the effects of habitat fragmentation that currently exist in Suisun marsh in CZ 11. Nonnative 21 
predators would be controlled as needed to reduce nest predation and to help maintain species 22 
abundance (CM11). Restoration would be sequenced over the term of the Plan and occur in a 23 
manner that would minimize any temporary, initial loss and fragmentation of habitat. The acres of 24 
restoration and protection contained in the near-term Plan goals, and the incorporation of the 25 
additional measures in the biological goals and objectives (see Chapter 3, Conservation Strategy, of 26 
the Draft BDCP) would be sufficient to mitigate the near-term effects of tidal restoration. 27 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 28 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 29 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 30 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 31 
Material, AMM7 Barge Operations Plan, and AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, 32 
Least Bell’s Vireo, Western Yellow-Billed Cuckoo. All of these AMMs include elements that would 33 
avoid or minimize the risk of affecting individuals and species habitats adjacent to work areas. The 34 
AMMs are described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft 35 
BDCP, and an updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of 36 
this RDEIR/SDEIS. The saltmarsh common yellowthroat is not a species that is covered under the 37 
BDCP. Although preconstruction surveys for Suisun song sparrow would likely also detect nesting 38 
saltmarsh common yellowthroat, in order to avoid adverse effects on individuals, preconstruction 39 
surveys for noncovered avian species would be required to ensure that saltmarsh common 40 
yellowthroat nests are detected and avoided. Mitigation Measure BIO-75 would reduce the impact of 41 
construction activities on nesting saltmarsh common yellowthroat to a less-than-significant level. 42 

In the absence of other conservation actions, the effects on Suisun song sparrow and saltmarsh 43 
common yellowthroat would represent an adverse effect as a result of habitat modification and 44 
potential mortality of special-status species. Because the number of acres required to meet the 45 
typical mitigation ratio described above would be only 3,590 acres of restored/created tidal natural 46 
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communities, the 6,000 acres of tidal brackish and tidal freshwater emergent wetland restoration 1 
and the 4,100 acres of managed wetland protection and enhancement contained in the near-term 2 
Plan goals, and the additional detail in the biological objectives for Suisun song sparrow, are more 3 
than sufficient to support the conclusion that the near-term impacts of habitat loss and direct 4 
mortality of Suisun song sparrow or saltmarsh common yellowthroat under Alternative 4 would be 5 
less than significant under CEQA.  6 

Late Long-Term Timeframe 7 

The habitat model indicates that the study area supports approximately 3,722 acres of primary and 8 
23,986 acres of secondary habitat for Suisun song sparrow and saltmarsh common yellowthroat. 9 
Alternative 4 as a whole would result in the permanent loss of 3,510 acres of habitat (15% of the 10 
total habitat in the study area) from the implementation of CM4 Tidal Natural Communities 11 
Restoration. Within this habitat loss, 55 acres of primary habitat would be converted to secondary 12 
foraging habitat, and 123 acres of secondary habitat would be converted to primary habitat.  13 

The Plan includes a commitment through CM4 Tidal Natural Communities Restoration to restore or 14 
create at least 6,000 acres of tidal brackish emergent wetland in CZ 11 (Objective TBEWNC1.1) 15 
These tidal wetlands would be restored as a mosaic of large, interconnected and biologically diverse 16 
patches, and at least 1,500 acres of restored marsh would consist of middle-and high-marsh 17 
vegetation with dense, tall stands of pickelweed and bulrush cover, serving as primary habitat for 18 
Suisun song sparrow and saltmarsh common yellowthroat (Objective TBEWNC1.2). In addition, 19 
grasslands adjacent to restored tidal brackish emergent wetlands would be protected or restored, to 20 
provide at least 200 feet of adjacent grasslands beyond the sea level rise accommodation. This 21 
adjacent upland habitat would provide high tide refugia during high tide events, after sea-level rise 22 
has converted the lower-level grasslands to tidal natural communities. Tidal wetlands would be 23 
restored in a mosaic of large, interconnected and biologically diverse patches. Larger and more 24 
interconnected patches of suitable habitat would be expected to reduce the effects of habitat 25 
fragmentation that currently exist in Suisun marsh in CZ 11. Nonnative predators would be 26 
controlled as needed to reduce nest predation and to help maintain species abundance (CM11). 27 
Restoration would be sequenced over the term of the Plan and occur in a manner that would 28 
minimize any temporary, initial loss and fragmentation of habitat. 29 

The BDCP’s beneficial effects analysis (see Chapter 5, Section 5.6, Effects on Covered Wildlife and 30 
Plant Species, of the Draft BDCP) estimates that the restoration and protection actions discussed 31 
above could result in the restoration of 1,500 acres of primary habitat and 4,500 acres of secondary 32 
habitat in addition to the protection of 384 acres of secondary habitat for Suisun song sparrow, 33 
which would also benefit the saltmarsh common yellowthroat.  34 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 35 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 36 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 37 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 38 
Material, AMM7 Barge Operations Plan, and AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, 39 
Least Bell’s Vireo, Western Yellow-Billed Cuckoo. All of these AMMs include elements that would 40 
avoid or minimize the risk of affecting individuals and species habitats adjacent to work areas and 41 
storage sites. The AMMs are described in detail in Appendix 3.C, Avoidance and Minimization 42 
Measures, of the Draft BDCP, and an updated version of AMM6 is described in Appendix D, 43 
Substantive BDCP Revisions, of this RDEIR/SDEIS. The saltmarsh common yellowthroat is not a 44 
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covered species under the BDCP. Although preconstruction surveys for Suisun song sparrow may 1 
detect nesting saltmarsh common yellowthroat, for the BDCP to have a less-than-significant impact 2 
on individuals, preconstruction surveys for noncovered avian species would be required to ensure 3 
that saltmarsh common yellowthroat nests are detected and avoided. Mitigation Measure BIO-75 4 
would reduce this potential impact on nesting saltmarsh common yellowthroat to a less-than-5 
significant level. 6 

Considering Alternative 4’s restoration provisions, which would replace low-value secondary 7 
habitat with high-value tidal brackish emergent habitat, including both foraging and primary 8 
habitat, and provide upland refugia for Suisun song sparrow and saltmarsh common yellowthroat, 9 
the acreages of restoration would be sufficient to mitigate habitats lost to construction and 10 
restoration activities. Loss of habitat or direct mortality through implementation of Alternative 4, 11 
with the implementation of AMM1–AMM7, AMM22, and Mitigation Measure BIO-75, Conduct 12 
Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would not result in a 13 
substantial adverse effect through habitat modifications and would not substantially reduce the 14 
number or restrict the range of the species. Therefore, the loss of habitat or potential mortality 15 
under this alternative would have a less-than-significant impact on Suisun song sparrow and 16 
saltmarsh common yellowthroat. 17 

Mitigation Measure BIO-75: Conduct Preconstruction Nesting Bird Surveys and Avoid 18 
Disturbance of Nesting Birds 19 

See Mitigation Measure BIO-75 under Impact BIO-75. 20 

Impact BIO-81: Indirect Effects of Plan Implementation on Suisun Song Sparrow and 21 
Saltmarsh Common Yellowthroat  22 

Indirect construction-related effects: If Suisun song sparrow or saltmarsh common yellowthroat 23 
were to nest in or adjacent to work areas, construction and subsequent maintenance-related noise 24 
and visual disturbances could mask calls, disrupt foraging and nesting behaviors, and reduce the 25 
functions of suitable nesting habitat for these species. Suisun song sparrow and saltmarsh common 26 
yellowthroat habitat adjacent to restoration work areas could be affected by such disturbances, 27 
which could temporarily result in diminished use of habitat. Construction noise above background 28 
noise levels (greater than 50 dBA) could extend 500 to 5,250 feet from the edge of construction 29 
activities (Appendix 5.J, Attachment 5J.D, Indirect Effects of the Construction of the BDCP Conveyance 30 
Facility on Sandhill Crane, Table 4 in Appendix D, Substantive BDCP Revisions, of this RDEIR/SEIS), 31 
although there are no available data to determine the extent to which these noise levels could affect 32 
either species. If construction occurred during the nesting season, these indirect effects could result 33 
in the loss or abandonment of nests and mortality of any eggs and/or nestlings. AMM22 Suisun Song 34 
Sparrow, Yellow-Breasted Chat, Least Bell’s Vireo, Western Yellow-Billed Cuckoo and Mitigation 35 
Measure BIO-75, Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting 36 
Birds, would avoid the potential for adverse effects of construction-related activities on survival and 37 
productivity of Suisun song sparrow and saltmarsh common yellowthroat by requiring 38 
preconstruction surveys and, if nests are present, the establishment of a no-disturbance buffer 39 
within 250 feet of a nest site. The use of mechanical equipment during water conveyance facilities 40 
construction could cause the accidental release of petroleum or other contaminants that could affect 41 
species in the surrounding habitat. The inadvertent discharge of sediment or excessive dust adjacent 42 
to suitable habitat could also have an adverse effect on Suisun song sparrow and saltmarsh common 43 
yellowthroat. AMM2 Construction Best Management Practices and Monitoring would minimize the 44 
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likelihood of such spills and ensure that measures are in place to prevent runoff from the 1 
construction area and any adverse effects of dust on active nests. 2 

Salinity: Water conveyance facilities operations would have an effect on salinity gradients in Suisun 3 
Marsh; however, these effects cannot be reasonably disaggregated from effects resulting from tidal 4 
habitat restoration. It is expected that the salinity of water in Suisun Marsh would generally increase 5 
as a result of water conveyance facilities operations and operations of salinity control gates to mimic 6 
a more natural water flow. This would likely encourage the establishment of tidal wetland plant 7 
communities tolerant of more saline environments, which should have a beneficial effect on Suisun 8 
song sparrow and saltmarsh common yellowthroat because their historical natural Suisun Marsh 9 
habitat is brackish tidal marsh. However, the degree to which salinity changes in all tidal channels 10 
and sloughs in and around Suisun Marsh would be highly variable. 11 

Methylmercury Exposure: Marsh (tidal and nontidal) and floodplain restoration have the potential 12 
to increase exposure to methylmercury. Mercury is transformed into the more bioavailable form of 13 
methylmercury in aquatic systems, especially areas subjected to regular wetting and drying such as 14 
tidal marshes and flood plains (Alpers et al. 2008). Thus, BDCP restoration activities that create 15 
newly inundated areas could increase bioavailability of mercury. Although tidal habitat restoration 16 
might increase methylation of mercury export to other habitats, restoration is unlikely to 17 
significantly increase the exposure of Suisun song sparrow or saltmarsh common yellowthroat to 18 
methylmercury, as they currently reside in tidal marshes where elevated methylmercury levels 19 
exist. Robinson et al. (2011) found toxic levels of methylmercury levels in song sparrow populations 20 
from southern San Francisco Bay, although populations near Suisun Marsh (i.e., San Pablo and Simas 21 
Creeks) were much lower. The potential mobilization or creation of methylmercury within the study 22 
area varies with site-specific conditions and would need to be assessed at the project level. The 23 
Suisun Marsh Plan anticipates that restored tidal wetlands would generate less methylmercury than 24 
the existing managed wetlands to be restored (Bureau of Reclamation et al. 2010).  25 

Due to the complex and very site-specific factors that will determine if mercury becomes mobilized 26 
into the foodweb, CM12 Methylmercury Management (as revised in Appendix D, Substantive BDCP 27 
Revisions, in this RDEIR/SDEIS) is included to provide for site-specific evaluation for each 28 
restoration project. On a project-specific basis, where high potential for methylmercury production 29 
is identified that restoration design and adaptive management cannot fully address while also 30 
meeting restoration objectives, alternate restoration areas will be considered. CM12 would be 31 
implemented in coordination with other similar efforts to address mercury in the Delta, and 32 
specifically with the DWR Mercury Monitoring and Analysis Section. This conservation measure 33 
would include the following actions. 34 

 Assess pre-restoration conditions to determine the risk that the project could result in increased 35 
mercury methylation and bioavailability 36 

 Define design elements that minimize conditions conducive to generation of methylmercury in 37 
restored areas. 38 

 Define adaptive management strategies that can be implemented to monitor and minimize 39 
actual postrestoration creation and mobilization of methylmercury. 40 

  41 

NEPA Effects: Noise and visual disturbances would not have an adverse effect on Suisun song 42 
sparrow with the implementation of AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, Least Bell’s 43 
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Vireo, Western Yellow-Billed Cuckoo. Mitigation Measure BIO-75, Conduct Preconstruction Nesting 1 
Bird Surveys and Avoid Disturbance of Nesting Birds, would be available to address adverse effects of 2 
noise and visual disturbance on saltmarsh common yellowthroat. AMM1–AMM7, including AMM2 3 
Construction Best Management Practices and Monitoring, would minimize the likelihood of spills, and 4 
ensure that measures were in place to prevent runoff from the construction area and to avoid 5 
adverse effects of dust on the species.  6 

Implementation of Operational Scenario A, including operation of salinity-control gates, and tidal 7 
habitat restoration would be expected to increase water salinity in Suisun Marsh, which would be 8 
expected to establish tidal marsh similar to historic conditions.  9 

Tidal habitat restoration is unlikely to have a substantial impact on Suisun song sparrow and 10 
saltmarsh common yellowthroat through increased exposure to methylmercury, as these species 11 
currently reside in tidal marshes where elevated methylmercury levels exist. However, it is 12 
unknown what concentrations of methylmercury are harmful to the species and the potential for 13 
increased exposure varies substantially within the study area. Implementation of CM12 which 14 
contains measures to assess the amount of mercury before project development, followed by 15 
appropriate design and adaptation management, would minimize the potential for increased 16 
methylmercury exposure, and would result in no adverse effect on Suisun song sparrow and 17 
saltmarsh common yellowthroat. 18 

CEQA Conclusion: Impacts of noise, the potential for hazardous spills, increased dust and 19 
sedimentation, and operations and maintenance of the water conveyance facilities would be less 20 
than significant with the implementation of AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, 21 
Least Bell’s Vireo, Western Yellow-Billed Cuckoo, Mitigation Measure BIO-75, Conduct Preconstruction 22 
Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, and AMM2 Construction Best 23 
Management Practices and Monitoring.  24 

Changes in salinity gradients would be expected to have a beneficial impact on Suisun song sparrow 25 
and saltmarsh common yellowthroat through the establishment of tidal marsh similar to historic 26 
conditions. The implementation of tidal natural communities restoration (CM4) is unlikely to 27 
substantially increase the exposure of Suisun song sparrow or saltmarsh common yellowthroat to 28 
methylmercury, as they currently reside in tidal marshes where elevated methylmercury levels 29 
exist. However, it is unknown what concentrations of methylmercury are harmful to these species. 30 
Sites-specific restoration plans that address the creation and mobilization of mercury, as well as 31 
monitoring and adaptive management as described in CM12 Methylmercury Management, would 32 
better inform potential impacts and address the uncertainty of methylmercury levels in restored 33 
tidal marsh in the study area. With these additional avoidance and minimization measures, 34 
Mitigation Measure BIO-75, and CM12 Methylmercury Management, indirect effects of Alternative 4 35 
implementation would have a less-than-significant impact on Suisun song sparrow and saltmarsh 36 
common yellowthroat.  37 

Mitigation Measure BIO-75: Conduct Preconstruction Nesting Bird Surveys and Avoid 38 
Disturbance of Nesting Birds 39 

See Mitigation Measure BIO-75 under Impact BIO-75. 40 
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Impact BIO-82: Effects on Suisun Song Sparrow and Saltmarsh Common Yellowthroat 1 
Associated with Electrical Transmission Facilities 2 

The range of the Suisun song sparrow extends eastward into the study area to approximately 3 
Kimball Island. There are several reported occurrences from Kimball Island, Browns Island, and in 4 
the Suisun Marsh in the western portion of the study area. The easternmost range of the saltmarsh 5 
common yellowthroat also ends in Suisun Marsh. These species ranges, along with areas of suitable 6 
habitat, are far from the proposed transmission line routes (BDCP Attachment 5.J-2, Memorandum: 7 
Analysis of Potential Bird Collisions at Proposed BDCP Transmission Lines). Location of the current 8 
populations, species ranges, and suitable habitat in the study area make collision with the proposed 9 
transmission lines highly unlikely. Therefore the construction and presence of new transmission 10 
lines would not have an adverse effect on Suisun song sparrow and saltmarsh common 11 
yellowthroat. 12 

NEPA Effects: The construction and presence of new transmission lines would not have an adverse 13 
effect on Suisun song sparrow and saltmarsh common yellowthroat because the location of the 14 
current populations, species ranges, and suitable habitat for the species make collision with the 15 
proposed transmission lines highly unlikely. 16 

CEQA Conclusion: The construction and presence of new transmission lines would not be expected 17 
to have an adverse effect on Suisun song sparrow and saltmarsh common yellowthroat because the 18 
location of the current populations, species ranges, and suitable habitat for the species make 19 
collision with the proposed transmission lines highly unlikely. Therefore, the construction and 20 
presence of new transmission lines under Alternative 4 would have a less-than-significant impact on 21 
Suisun song sparrow and saltmarsh common yellowthroat.  22 

Swainson’s Hawk 23 

This section describes the effects of Alternative 4, including water conveyance facilities construction 24 
and implementation of other conservation components, on Swainson’s hawk. The habitat model 25 
used to assess impacts on Swainson’s hawk includes plant alliances and land cover types associated 26 
with Swainson’s hawk nesting and foraging habitat. Construction and restoration associated with 27 
Alternative 4 conservation measures would result in both temporary and permanent losses of 28 
Swainson’s hawk modeled habitat as indicated in Table 12-4-35. The majority of the losses would 29 
take place over an extended period of time as tidal marsh is restored in the study area. Although 30 
protection and restoration for the loss of nesting and foraging habitat would be initiated in the same 31 
timeframe as the losses, it could take one or more decades (for nesting habitat) for restored habitats 32 
to replace the functions of habitat lost. This time lag between impacts and restoration of habitat 33 
function would be minimized through specific requirements of AMM18 Swainson’s Hawk, including 34 
transplanting mature trees in the near-term time period. Full implementation of Alternative 4 would 35 
also include the following conservation actions over the term of the BDCP to benefit the Swainson’s 36 
hawk (see Chapter 3, Section 3.3, Biological Goals and Objectives, of the Draft BDCP). 37 

 Restore or create at least 5,000 acres of valley/foothill riparian natural community, with at least 38 
3,000 acres occurring on restored seasonally inundated floodplain (Objective VFRNC1.1, 39 
associated with CM7) 40 

 Protect at least 750 acres of existing valley/foothill riparian natural community in CZ 7 by year 41 
10 (Objective VFRNC1.2, associated with CM3). 42 
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 Plant and maintain native trees along roadsides and field borders within protected cultivated 1 
lands at a rate of one tree per 10 acres (Objective SH2.1, associated with CM11). 2 

 Establish 20- to 30- foot-wide hedgerows along fields and roadsides to promote prey 3 
populations throughout protected cultivated lands (Objective SH2.2, associated with CM11). 4 

 Increase prey abundance and accessibility for grassland-foraging species (Objectives ASWNC2.4, 5 
VPNC2.5, and GNC2.4, associated with CM11). 6 

 Conserve at least 1 acre of Swainson’s hawk foraging habitat for each acre of lost foraging 7 
habitat (Objective SH1.1, associated with CM3 and CM11). 8 

 Protect at least 42,275 acres of cultivated lands as Swainson’s hawk foraging habitat with at 9 
least 50% in very high-value habitat in CZs 2, 3, 4, 5, 7, 8, 9, and 11 (Objective SH1.2, associated 10 
with CM3 and CM11). 11 

 Of the at least 42,275 acres of cultivated lands protected as Swainson’s hawk foraging habitat 12 
under Objective SH1.2, up to 1,500 acres can occur in CZs 5 and 6, and must have land surface 13 
elevations greater than −1 foot NAVD88 (Objective SH1.3, associated with CM3). 14 

 Protect at least 10,750 acres of grassland, vernal pool, and alkali seasonal wetland as Swainson’s 15 
hawk foraging habitat (Objective SH1.4, associated with CM3). 16 

 Protect and enhance at least 8,100 acres of managed wetland, at least 1,500 acres of which are 17 
in the Grizzly Island Marsh Complex (Objective MWNC1.1, associated with CM3). 18 

 Maintain and protect the small patches of important wildlife habitats associated with cultivated 19 
lands within the reserve system including isolated valley oak trees, trees and shrubs along field 20 
borders and roadsides, remnant groves, riparian corridors, water conveyance channels, 21 
grasslands, ponds, and wetlands (Objective CLNC1.3, associated with CM3). 22 

As explained below, with the restoration or protection of these amounts of habitat, in addition to 23 
management activities that would enhance habitat for the species and implementation of AMM1–24 
AMM7, AMM10 Restoration of Temporarily Affected Natural Communities, and AMM18 Swainson’s 25 
Hawk to minimize potential effects, impacts on Swainson’s hawk would not be adverse for NEPA 26 
purposes and would be less than significant for CEQA purposes. 27 
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Table 12-4-35. Changes in Swainson’s Hawk Modeled Habitat Associated with Alternative 4 1 
(acres)a 2 

Conservation 
Measureb Habitat Type 

Permanent  Temporary  Periodicd 

NT LLTc  NT LLT  CM2 CM5 

CM1 
Nesting 20 20  13 13  NA NA 

Foraging 3,415 3,415  1,178 1,178  NA NA 

Total Impacts CM1 3,435 3,435  1,191 1,191    

CM2–CM18 
Nesting 252 412  54 85  41–70 189 

Foraging 8,903 48,511  504 1,540  3,025–6,635 8,008 

Total Impacts CM2-CM18  9,155 48,923  558 1,625  3,066-6,705 8,197 

Total Nesting 272 432  67 98    

Total Foraging 12,338 51,926  1,682 2,718    

TOTAL IMPACTS 12,610 52,358  1,749 2,816  3,066-6,705 8,197 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT = near-term 

LLT = late long-term 

NA = not applicable 

 3 

Impact BIO-83: Loss or Conversion of Habitat for and Direct Mortality of Swainson’s Hawk  4 

Alternative 4 conservation measures would result in the combined permanent and temporary loss 5 
of up to 55,174 acres of modeled habitat (530 acres of nesting habitat and 54,644 acres of foraging 6 
habitat) for Swainson’s hawk (Table 12-4-35). Conservation measures that would result in these 7 
losses are conveyance facilities and transmission line construction, and establishment and use of 8 
reusable tunnel material areas (CM1), Yolo Bypass fisheries improvements (CM2), tidal habitat 9 
restoration (CM4), floodplain restoration (CM5), riparian restoration, (CM7), grassland restoration 10 
(CM8), vernal pool and wetland restoration (CM9), nontidal marsh restoration (CM10), and 11 
construction of conservation hatcheries (CM18). Habitat enhancement and management activities 12 
(CM11), which include ground disturbance or removal of nonnative vegetation, could result in local 13 
habitat effects. In addition, maintenance activities associated with the long-term operation of the 14 
water conveyance facilities and other BDCP physical facilities could affect Swainson’s hawk modeled 15 
habitat. Each of these individual activities is described below. A summary statement of the combined 16 
impacts and NEPA effects, and a CEQA conclusion follow the individual conservation measure 17 
discussions. 18 

 CM1 Water Facilities Construction: Construction of Alternative 4 water conveyance facilities 19 
would result in the combined permanent and temporary loss of up to 33 acres of Swainson’s 20 
hawk nesting habitat (20 acres of permanent loss habitat and 13 acres of temporary loss). In 21 
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addition, 4,593 acres of foraging habitat would be removed (3,415 acres of permanent loss, 1 
1,178 acres of temporary loss; Table 12-4-35). Activities that would impact modeled Swainson’s 2 
hawk habitat consist of tunnel, forebay, and intake construction, temporary access roads, and 3 
construction of transmission lines. Most of the permanent loss of nesting habitat would occur 4 
where Intakes 2, 3, and 5 impact the Sacramento River’s east bank between Freeport and 5 
Courtland. The riparian areas here are very small patches, some dominated by valley oak and 6 
others by nonnative trees. Some nesting habitat would be lost due to construction of a 7 
permanent access road from the new forebay west to a reusable tunnel material disposal area 8 
and where the realigned Highway 160 would cross Snodgrass Slough. Permanent losses would 9 
also occur along Lambert Road where permanent utility lines would be installed and from the 10 
construction of an operable barrier at the confluence of Old River and the San Joaquin River. 11 
Temporary losses of nesting habitat would occur from the construction of a barge unloading 12 
facility west of the intermediate forebay in Snodgrass Slough and where temporary work areas 13 
surround intake sites. The riparian habitat in these areas is also composed of very small patches 14 
or stringers bordering waterways, which are composed of valley oak and scrub vegetation. 15 
There are at least 12 occurrences of nesting Swainson’s hawk that overlap with the construction 16 
footprint of CM1, primarily from the construction of intakes 2, 3, and 5, and the construction 17 
footprint for the permanent and temporary transmission lines. The implementation of AMM18 18 
Swainson’s Hawk (see Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS) would 19 
minimize the effects of construction on nesting Swainson’s hawks if present in the area. Impacts 20 
on foraging habitat would occur throughout the central Delta in CZs 3- 6, and CZ 8. Permanent 21 
foraging habitat impacts would include 883 acres of very high-value habitat (Table 12-4-36). 22 
Refer to the Terrestrial Biology Mapbook in Appendix A of this RDEIR/SDEIS for a detailed view 23 
of Alternative 4 construction locations. Impacts from CM1 would occur within the first 10-14 24 
years of Alternative 4 implementation. 25 

Table 12-4-36. Acres of Impacted Foraging Habitat by Value Classes for Swainson’s Hawk 26 

Foraging Habitat 
Value Class 

Cultivated Land and  

Other Land Cover Types 
CM1 Permanent 
(temporary) 

CM2-18 permanent 
(temporary) 

Very high Alfalfa hay 883 (174) 12,002 (345) 

Moderate Irrigated pasture, other hay crops 1,456 (529) 24,865 (642) 

Low Other irrigated field and 
truck/berry crops 

92 (67) 5,911 (313) 

Very low Safflower, sunflower, corn, grain 
sorghum 

986 (408) 5,732 (241) 

 27 

 CM2 Yolo Bypass Fisheries Enhancement: Construction of the Yolo bypass fisheries enhancement 28 
would result in the combined permanent and temporary loss of up to 133 acres of nesting 29 
habitat (79 acres of permanent loss, 54 acres of temporary loss) in the Yolo Bypass in CZ 2. In 30 
addition, 1,500 acres of foraging habitat would be removed (996 acres of permanent loss, 554 31 
acres of temporary loss). Activities through CM2 could involve excavation and grading in 32 
valley/foothill riparian areas to improve passage of fish through the bypasses. Most of the 33 
riparian losses would occur at the north end of Yolo Bypass where major fish passage 34 
improvements are planned. Excavation to improve water movement in the Toe Drain and in the 35 
Sacramento Weir would also remove Swainson’s hawk habitat. The loss is expected to occur 36 
during the first 10 years of Alternative 4 implementation. 37 
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 CM4 Tidal Natural Communities Restoration: Tidal habitat restoration site preparation and 1 
inundation would permanently remove an estimated 295 acres of Swainson’s hawk nesting 2 
habitat and 37,359 acres of foraging habitat. The majority of the acres lost would consist of 3 
cultivated lands in CZs 1, 2, 4, 5, 6, and/or 7. Grassland losses would likely occur in the vicinity 4 
of Cache Slough, on Decker Island in the West Delta ROA, on the upslope fringes of Suisun Marsh, 5 
and along narrow bands adjacent to waterways in the South Delta ROA. Tidal restoration would 6 
directly impact and fragment grassland just north of Rio Vista in and around French and 7 
Prospect Islands, and in an area south of Rio Vista around Threemile Slough. Losses of alkali 8 
seasonal wetland complex habitat would likely occur in the south end of the Yolo Bypass and on 9 
the northern fringes of Suisun Marsh. Impacts on foraging habitat from CM4 would consist of 10 
10,757 acres of very high-value (alfalfa), 18,565 acres of moderate-value, and 4,098 acres of 11 
low-value habitat (See Table 12-4-36 for land cover types classified by habitat value). Because 12 
the species is highly mobile and wide-ranging, habitat fragmentation is not expected to reduce 13 
the use of remaining cultivated lands or preclude access to surrounding lands. However, the 14 
conversion of cultivated lands to tidal wetlands over fairly broad areas within the tidal 15 
restoration footprints could result in the removal or abandonment of nesting territories that 16 
occur within or adjacent to the restoration areas. Trees would not be actively removed but tree 17 
mortality would be expected over time as areas became tidally inundated. Depending on the 18 
extent and value of remaining habitat, this could reduce the local nesting population. There are 19 
at least 27 Swainson’s hawk nest sites that overlap with the hypothetical restoration areas for 20 
CM4, suggesting that numerous nest sites could be directly affected by inundation from tidal 21 
restoration activities.  22 

 CM5 Seasonally Inundated Floodplain Restoration: Construction of setback levees to restore 23 
seasonally inundated floodplain and riparian restoration actions would remove approximately 24 
69 acres of Swainson’s hawk nesting habitat (38 acres of permanent loss, 31 acres of temporary 25 
loss) and 2,856 acres of foraging habitat (1,820 acres of permanent loss, 1,036 acres of 26 
temporary loss). These losses would be expected after the first 10 years of Alternative 4 27 
implementation along the San Joaquin River and other major waterways in CZ 7.  28 

 CM7 Riparian Natural Community Restoration: Riparian restoration would permanently remove 29 
approximately 953 acres of Swainson’s hawk foraging habitat as part of tidal restoration and 30 
3,991 acres as part of seasonal floodplain restoration through CM7. There are at least 27 31 
Swainson’s hawk nest sites that overlap with the hypothetical restoration areas for CM7.  32 

 CM8 Grassland Natural Community Restoration: Restoration of grassland is expected to be 33 
implemented on agricultural lands and would result in the conversion of 1,849 acres of 34 
Swainson’s hawk agricultural foraging habitat to grassland foraging habitat in CZs 1, 2, 4, 5, 7, 8, 35 
and 11. If agricultural lands supporting higher value foraging habitat than the restored 36 
grassland were removed, there would be a loss of Swainson’s hawk foraging habitat value. 37 

 CM10 Nontidal Marsh Restoration: Restoration and creation of nontidal freshwater marsh would 38 
result in the permanent removal of 1,440 acres of Swainson’s hawk foraging habitat in CZ 2 and 39 
CZ 4. Small patches of riparian vegetation that support Swainson’s hawk nesting habitat may 40 
develop along the margins of restored nontidal marsh if appropriate site conditions are present. 41 

 CM11 Natural Communities Enhancement and Management: Habitat management- and 42 
enhancement-related activities could disturb Swainson’s hawk nests if they were present near 43 
work sites. A variety of habitat management actions that are designed to enhance wildlife values 44 
in BDCP-protected habitats may result in localized ground disturbances that could temporarily 45 



 
Alternative 4 

Terrestrial Biological Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12-340 
2015 

ICF 00139.14 

 

remove small amounts of Swainson’s hawk habitat and reduce the functions of habitat until 1 
restoration is complete. Ground-disturbing activities, such as removal of nonnative vegetation 2 
and road and other infrastructure maintenance, are expected to have minor effects on available 3 
Swainson’s hawk habitat and are expected to result in overall improvements to and 4 
maintenance of habitat values over the term of the BDCP. These effects cannot be quantified, but 5 
are expected to be minimal and would be avoided and minimized by the AMMs listed below 6 
(AMMs are described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the 7 
Draft BDCP, AMM18 Swainson’s Hawk and an updated version of AMM6 Disposal and Reuse of 8 
Spoils, Reusable Tunnel Material and Dredged Material is described in Appendix D, Substantive 9 
BDCP Revisions, of this RDEIR/SDEIS). CM11 would also include the construction of recreational-10 
related facilities including trails, interpretive signs, and picnic tables (see Chapter 4, Covered 11 
Activities and Associated Federal Actions, of the Draft BDCP). The construction of trailhead 12 
facilities, signs, staging areas, picnic areas, bathrooms, etc. would be placed on existing, 13 
disturbed areas when and where possible. However, approximately 50 acres of Swainson’s 14 
hawk grassland foraging habitat would be lost from the construction of trails and facilities.  15 

 CM18 Conservation Hatcheries: Implementation of CM18 would remove up to 35 acres of 16 
Swainson’s hawk foraging habitat for the development of a delta and longfin smelt conservation 17 
hatchery in CZ 1. The loss is expected to occur during the first 10 years of Plan implementation. 18 

 Permanent and temporary nesting habitat losses from the above conservation measures, would 19 
primarily consist of small, fragmented riparian stands. Temporarily affected nesting habitat 20 
would be restored as riparian habitat within 1 year following completion of construction 21 
activities as described in AMM10 Restoration of Temporarily Affected Natural Communities. The 22 
restored riparian habitat would require 1 to several decades to functionally replace habitat that 23 
has been affected and for trees to attain sufficient size and structure suitable for nesting by 24 
Swainson’s hawks. AMM18 Swainson’s Hawk contains actions described below to reduce the 25 
effect of temporal loss of nesting habitat, including the transplanting of mature trees and 26 
planting of trees near high-value foraging habitat. The functions of cultivated lands and 27 
grassland communities that provide foraging habitat for Swainson’s hawk are expected to be 28 
restored relatively quickly (within 10-14 years of Alternative 4 implementation). 29 

 Operations and Maintenance: Postconstruction operation and maintenance of the above-ground 30 
water conveyance facilities and restoration infrastructure could result in ongoing but periodic 31 
disturbances that could affect Swainson’s hawk use of the surrounding habitat. Maintenance 32 
activities would include vegetation management, levee and structure repair, and re-grading of 33 
roads and permanent work areas. These effects, however, would be reduced by AMM1–AMM7 34 
and AMM18 Swainson’s Hawk in addition to conservation actions as described below. 35 

 Injury and Direct Mortality: Construction-related activities would not be expected to result in 36 
direct mortality of adult or fledged Swainson’s hawk if they were present in the study area, 37 
because they would be expected to avoid contact with construction and other equipment. 38 
However, if Swainson’s hawk were to nest in the construction area, construction-related 39 
activities, including equipment operation, noise and visual disturbances could affect nests or 40 
lead to their abandonment, potentially resulting in mortality of eggs and nestlings. These effects 41 
would be avoided and minimized with the incorporation of AMM18 Swainson’s Hawk into the 42 
BDCP.  43 



 
Alternative 4 

Terrestrial Biological Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12-341 
2015 

ICF 00139.14 

 

The following paragraphs summarize the combined effects discussed above and describe other 1 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA conclusions are also 2 
included. 3 

Near-Term Timeframe 4 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 5 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 6 
provide sufficient habitat protection and/or restoration in an appropriate timeframe to ensure that 7 
the effect of construction would not be adverse under NEPA. Alternative 4 would remove 339 acres 8 
(272 permanent, 67 temporary) of Swainson’s hawk nesting habitat in the study area in the near-9 
term. These effects would result from the construction of the water conveyance facilities (CM1, 33 10 
acres), and implementing other conservation measures (CM2 Yolo Bypass Fisheries Enhancement, 11 
CM4 Tidal Natural Communities Restoration, and CM5 Seasonally Inundated Floodplain Restoration, 12 
and CM7 Riparian Natural Community Restoration—306 acres). In addition, 14,020 acres of 13 
Swainson’s hawk foraging habitat would be removed or converted in the near-term (CM1, 5,153 14 
acres; CM2 Yolo Bypass Fisheries Enhancement, CM4 Tidal Natural Communities Restoration, CM5 15 
Seasonally Inundated Floodplain Restoration, CM7 Riparian Natural Community Restoration, CM8 16 
Grassland Natural Community Restoration, CM9 Vernal Pool and Alkali Seasonal Wetland Complex 17 
Restoration, CM11 Natural Communities Enhancement and Management and CM18 Conservation 18 
Hatcheries—9,407 acres). 19 

Typical NEPA and CEQA project-level mitigation ratios for those natural communities affected and 20 
those that are identified in the biological goals and objectives for Swainson’s hawk in Chapter 3, 21 
Conservation Strategy, of the Draft BDCP would be 1:1 for restoration/creation and 1:1 protection of 22 
valley/foothill riparian habitat for nesting habitat, and 1:1 protection for foraging habitat. Using 23 
these ratios would indicate that 33 acres of nesting habitat should be restored/ created and 33 acres 24 
should be protected to compensate for the CM1 losses of Swainson’s hawk nesting habitat. In 25 
addition, 5,153 acres of foraging habitat should be protected to mitigate the CM1 losses of 26 
Swainson’s hawk foraging habitat. The near-term effects of other conservation actions would 27 
remove 306 acres of modeled nesting habitat, and therefore require 306 acres of restoration and 28 
306 acres of protection of nesting habitat. Similarly, the near-term effects of other conservation 29 
actions would remove 9,407 acres of modeled foraging habitat, and therefore require 9,407 acres of 30 
protection of foraging habitat using the same typical NEPA and CEQA ratios (1:1 restoration and 1:1 31 
protection for the loss of nesting habitat; 1:1 protection for the loss of foraging habitat).  32 

The BDCP has committed to near-term goals of protecting 750 acres and restoring 800 acres of 33 
valley/foothill riparian natural community, protecting 2,000 acres and restoring 1,140 acres of 34 
grassland natural community, protecting 400 acres of vernal pool complex, protecting 120 acres of 35 
alkali seasonal wetland complex, protecting 4,800 acres of managed wetland natural community, 36 
and protecting 15,400 acres of non-rice cultivated lands (see Table 3-4 in Chapter 3, Description of 37 
Alternatives, of this RDEIR/SDEIS). These conservation actions are associated with CM3, CM5, CM7, 38 
and CM8, and would occur in the same timeframe as the construction and early restoration losses.  39 

The majority of riparian protection and restoration acres would occur in CZ 7 as part of a reserve 40 
system with extensive wide bands or large patches of valley/foothill riparian natural community 41 
(Objectives VFRNC1.1 and VFRNC1.2 in Chapter 3, Conservation Strategy, of the Draft BDCP). 42 
Riparian restoration would expand the patches of existing riparian forest in order to support nesting 43 
habitat for the species. The distribution and abundance of potential Swainson’s hawk nest trees 44 
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would be increased by planting and maintaining native trees along roadsides and field borders 1 
within protected cultivated lands at a rate of one tree per 10 acres (Objective SWHA2.1). In addition, 2 
small but essential nesting habitat for Swainson’s hawk associated with cultivated lands would also 3 
be maintained and protected such as isolated trees, tree rows along field borders or roads, or small 4 
clusters of trees in farmyards or at rural residences (Objective CLNC1.3). 5 

Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 (Objectives GNC1.1 6 
and GNC1.2) Grassland protection in CZ 1, 8, and 11 would be associated with vernal pool and alkali 7 
seasonal wetland complexes (Objectives ASWNC1.1 and VPNC1.1) and would result in a contiguous 8 
matrix of grassland, alkali seasonal wetland, and vernal pool natural communities which would 9 
provide foraging habitat for Swainson’s hawk and reduce the effects of current levels of habitat 10 
fragmentation. Small mammal populations would also be increased on protected lands, enhancing 11 
the foraging value of these natural communities (Objectives ASWNC2.4, VPNC2.5, and GNC2.4). 12 
Foraging opportunities would also be improved by enhancing prey populations through the 13 
establishment of 20- to 30-foot-wide hedgerows along field borders and roadsides within protected 14 
cultivated lands (Objective SWHA2.2). Remnant patches of grassland or other uncultivated areas 15 
would also be protected and maintained as part of the cultivated lands reserve system which would 16 
provide additional foraging habitat and a source of rodent prey that could recolonize cultivated 17 
fields (Objective CLNC1.3). The protection of managed wetlands (including upland grassland 18 
components) that dry during the spring would also serve as foraging habitat for Swainson’s hawks 19 
as prey species recolonize the fields (Objective MWNC1.1). These biological goals and objectives 20 
would inform the near-term protection and restoration efforts and represent performance 21 
standards for considering the effectiveness of restoration actions. At least 15,400 acres of cultivated 22 
lands that provide habitat for covered and other native wildlife species would be protected in the 23 
near-term time period (Objective CLNC1.1) A minimum of 87% of cultivated lands protected by the 24 
late long-term time period would be in very high- and high-value crop types for Swainson’s hawk 25 
(Objective SH1.2). This biological objective provides an estimate for the proportion of cultivated 26 
lands protected in the near-term time period which would provide high-value habitat for Swainson’s 27 
hawk. The acres of restoration and protection contained in the near-term Plan goals and the 28 
additional detail in the biological objectives satisfy the typical mitigation that would be applied to 29 
the project-level effects of CM1 on Swainson’s hawk foraging habitat, as well as mitigate the near-30 
term effects of the other conservation measures. 31 

The 750 acres of protection and 800 acres of restoration contained in the near-term Plan goals 32 
satisfy the typical mitigation ratios that would be applied to the project-level effects of CM1 and 33 
other near-term impacts on Swainson’s hawk nesting habitat. The 800 acres of restored riparian 34 
habitat would be initiated in the near-term to offset the loss of modeled nesting habitat, but would 35 
require one to several decades to functionally replace habitat that has been affected and for trees to 36 
attain sufficient size and structure suitable for nesting by Swainson’s hawks. This time lag between 37 
the removal and restoration of nesting habitat could have a substantial impact on Swainson’s hawk 38 
in the near-term time period. Nesting habitat is limited throughout much of the study area, 39 
consisting mainly of intermittent riparian, isolated trees, small groves, tree rows along field borders, 40 
roadside trees, and ornamental trees near rural residences. The removal of nest trees or nesting 41 
habitat would further reduce this limited resource and could reduce or restrict the number of active 42 
Swainson’s hawk nests within the study area until restored riparian habitat is sufficiently 43 
developed.  44 

AMM18 Swainson’s Hawk would implement a program to plant large mature trees, including 45 
transplanting trees scheduled for removal. These would be supplemented with additional saplings 46 
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and would be expected to reduce the temporal effects of loss of nesting habitat. The plantings would 1 
occur prior to or concurrent with (in the case of transplanting) the loss of trees. In addition, at least 2 
5 trees (five gallon container size) would be planted within the BDCP reserve system for every tree 3 
anticipated to be removed by construction during the near-term period that was suitable for nesting 4 
by Swainson’s hawks (20 feet or taller). A variety of native tree species would be planted to provide 5 
trees with differing growth rates, maturation, and life span. Trees would be planted within the BDCP 6 
reserve system in areas that support high value foraging habitat in clumps of at least 3 trees each at 7 
appropriate sites within or adjacent to conserved cultivated lands, or they could be incorporated as 8 
a component of the riparian restoration (CM5, CM7) where they are in close proximity to suitable 9 
foraging habitat. Replacement trees that were incorporated into the riparian restoration would not 10 
be clustered in a single region of the study area, but would be distributed throughout the lands 11 
protected as foraging habitat for Swainson’s hawk. 12 

To enhance Swainson’s hawk and reproductive output until the replacement nest trees become 13 
suitable for nesting, 100 acres of high-quality foraging habitat (alfalfa rotation) would be protected 14 
in the near-term for each potential nest site removed (a nest site is defined as a 125-acre block in 15 
which more than 50% of nest trees are 20 feet or greater in height) as a result of construction 16 
activity during the near-term. The foraging habitat to be protected would be within 6 kilometers of 17 
the removed tree within an otherwise suitable foraging landscape and on land not subject to threat 18 
of seasonal flooding, construction disturbances, or other conditions that would reduce the foraging 19 
value of the land. With this program in place, Alternative 4 would not have a substantial adverse 20 
effect on Swainson’s hawk in the near-term timeframe, either through direct mortality or through 21 
habitat modifications. 22 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 23 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 24 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 25 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 26 
Material, and AMM7 Barge Operations Plan, and AMM10 Restoration of Temporarily Affected Natural 27 
Communities. All of these AMMs include elements that would avoid or minimize the risk of affecting 28 
individuals and species habitats adjacent to work areas. The AMMs are described in detail in 29 
Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an updated version of 30 
AMM6 is described in Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS. 31 

Late Long-Term Timeframe 32 

The study area supports approximately 9,796 acres of modeled nesting habitat and 477,879 acres of 33 
modeled foraging habitat for Swainson’s hawk. Alternative 4 as a whole would result in the 34 
permanent loss of and temporary effects on 530 acres of potential nesting habitat (5% of the 35 
potential nesting habitat in the study area) and 55,194 acres of foraging habitat (12% of the foraging 36 
habitat in the study area).  37 

The Plan includes conservation commitments through CM3 Natural Communities Protection and 38 
Restoration, CM5 Seasonally Inundated Floodplain Restoration, CM7 Riparian Natural Community 39 
Restoration, and CM8 Grassland Natural Community Restoration to restore or create at least 5,000 40 
acres and protect at least 750 acres of valley/foothill riparian natural community, protect 8,000 41 
acres and restore 2,000 acres of grassland natural community, protect 600 acres of vernal pool 42 
complex, protect 150 acres of alkali seasonal wetland complex, protect 8,100 acres of managed 43 
wetland, and protect 48,625 acres of cultivated lands that provide suitable habitat for native wildlife 44 
species (see Table 3-4 in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS).  45 
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The majority of riparian protection and restoration acres would occur in CZ 7 as part of a reserve 1 
system with extensive wide bands or large patches of valley/foothill riparian natural community 2 
(Objectives VFRNC1.1 and VFRNC1.2 in Chapter 3, Conservation Strategy, of the Draft BDCP). 3 
Riparian restoration would expand the patches of existing riparian forest in order to support nesting 4 
habitat for the species. The distribution and abundance of potential Swainson’s hawk nest trees 5 
would be increased by planting and maintaining native trees along roadsides and field borders 6 
within protected cultivated lands at a rate of one tree per 10 acres (Objective SH2.1). In addition, 7 
small but essential nesting habitat for Swainson’s hawk associated with cultivated lands would also 8 
be maintained and protected such as isolated trees, tree rows along field borders or roads, or small 9 
clusters of trees in farmyards or at rural residences (Objective CLNC1.3). 10 

Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 (Objectives GNC1.1 11 
and GNC1.2) Grassland protection in CZ 1, 8, and 11 would be associated with vernal pool and alkali 12 
seasonal wetland complexes (Objectives ASWNC1.1 and VPNC1.1) and would result in a contiguous 13 
matrix of grassland, alkali seasonal wetland, and vernal pool natural communities which would 14 
provide foraging habitat for Swainson’s hawk and reduce the effects of current levels of habitat 15 
fragmentation. Small mammal populations would also be increased on protected lands, enhancing 16 
the foraging value of these natural communities (Objectives ASWNC2.4, VPNC2.5, and GNC2.4). 17 
Foraging opportunities would also be improved by enhancing prey populations through the 18 
establishment of 20- to 30-foot-wide hedgerows along field borders and roadsides within protected 19 
cultivated lands (Objective SH2.2). Remnant patches of grassland or other uncultivated areas would 20 
also be protected and maintained as part of the cultivated lands reserve system which would 21 
provide additional foraging habitat and a source of rodent prey that could recolonize cultivated 22 
fields (Objective CLNC1.3). The protection of managed wetlands (including upland grassland 23 
components) that dry during the spring would also serve as foraging habitat for Swainson’s hawks 24 
as prey species recolonize the fields (Objective MWNC1.1). These biological goals and objectives 25 
would inform the near-term protection and restoration efforts and represent performance 26 
standards for considering the effectiveness of restoration actions. Foraging habitat would be 27 
conserved at a ratio of 1:1 (Objective SH1.1) and at least 42,275 acres of cultivated lands that 28 
provide Swainson’s hawk foraging habitat would be protected by the late long-term, 50% of which 29 
would be in very high-value habitat production in CZs 1–4, 7–9, and 11 (Objective SH1.2). 30 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 31 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 32 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 33 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 34 
Material, AMM7 Barge Operations Plan, and AMM10 Restoration of Temporarily Affected Natural 35 
Communities. All of these AMMs include elements that would avoid or minimize the risk of affecting 36 
individuals and species habitats adjacent to work areas. The AMMs are described in Appendix 3.C, 37 
Avoidance and Minimization Measures, of the Draft BDCP, and an updated version of AMM6 is 38 
described in Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS. 39 

NEPA Effects: The loss of Swainson’s hawk habitat and potential direct mortality of this special-40 
status species under Alternative 4 would represent an adverse effect in the absence of other 41 
conservation actions. With habitat protection and restoration associated with CM3, CM5, CM7, CM8, 42 
CM9, and CM11, guided by biological goals and objectives and by AMM1–AMM7, AMM10, and 43 
AMM18 Swainson’s Hawk, which would be in place during all project activities, the effects of habitat 44 
loss and potential mortality on Swainson’s hawk under Alternative 4 would not be adverse. 45 
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CEQA Conclusion:  1 

Near-Term Timeframe 2 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 3 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 4 
provide sufficient habitat protection and/or restoration in an appropriate timeframe to ensure that 5 
the effect of construction would be less than significant under CEQA. Alternative 4 would remove 6 
339 acres (272 permanent, 67 temporary) of Swainson’s hawk nesting habitat in the study area in 7 
the near-term. These effects would result from the construction of the water conveyance facilities 8 
(CM1, 33 acres), and implementing other conservation measures (CM2 Yolo Bypass Fisheries 9 
Enhancement, CM4 Tidal Natural Communities Restoration, and CM5 Seasonally Inundated Floodplain 10 
Restoration, and CM7 Riparian Natural Community Restoration—306 acres). In addition, 14,020 11 
acres of Swainson’s hawk foraging habitat would be removed or converted in the near-term (CM1, 12 
5,153 acres; CM2 Yolo Bypass Fisheries Enhancement, CM4 Tidal Natural Communities Restoration, 13 
CM5 Seasonally Inundated Floodplain Restoration, CM7 Riparian Natural Community Restoration, CM8 14 
Grassland Natural Community Restoration, CM9 Vernal Pool and Alkali Seasonal Wetland Complex 15 
Restoration, CM11 Natural Communities Enhancement and Management and CM18 Conservation 16 
Hatcheries—9,407 acres). 17 

Typical NEPA and CEQA project-level mitigation ratios for those natural communities affected and 18 
those that are identified in the biological goals and objectives for Swainson’s hawk in Chapter 3, 19 
Conservation Strategy, of the Draft BDCP would be 1:1 for restoration/creation and 1:1 protection of 20 
valley/foothill riparian habitat for nesting habitat, and 1:1 protection for foraging habitat. Using 21 
these ratios would indicate that 33 acres of nesting habitat should be restored/ created and 33 acres 22 
should be protected to mitigate the CM1 losses of Swainson’s hawk nesting habitat. In addition, 23 
5,153 acres of foraging habitat should be protected to mitigate the CM1 losses of Swainson’s hawk 24 
foraging habitat. The near-term effects of other conservation actions would remove 306 acres of 25 
modeled nesting habitat, and therefore require 306 acres of restoration and 306 acres of protection 26 
of nesting habitat. Similarly, the near-term effects of other conservation actions would remove 9,407 27 
acres of modeled foraging habitat, and therefore require 9,407 acres of protection of foraging 28 
habitat using the same typical NEPA and CEQA ratios (1:1 restoration and 1:1 protection for the loss 29 
of nesting habitat; 1:1 protection for the loss of foraging habitat).  30 

The BDCP has committed to near-term goals of protecting 750 acres and restoring 800 acres of 31 
valley/foothill riparian natural community, protecting 2,000 acres and restoring 1,140 acres of 32 
grassland natural community, protecting 400 acres of vernal pool complex, protecting 120 acres of 33 
alkali seasonal wetland complex, protecting 4,800 acres of managed wetland natural community, 34 
and protecting 15,400 acres of non-rice cultivated lands (see Table 3-4 in Chapter 3, Description of 35 
Alternatives, of this RDEIR/SDEIS). These conservation actions are associated with CM3, CM5, CM7, 36 
and CM8, and would occur in the same timeframe as the construction and early restoration losses.  37 

The majority of riparian protection and restoration acres would occur in CZ 7 as part of a reserve 38 
system with extensive wide bands or large patches of valley/foothill riparian natural community 39 
(Objectives VFRNC1.1 and VFRNC1.2 in Chapter 3, Conservation Strategy, of the Draft BDCP). 40 
Riparian restoration would expand the patches of existing riparian forest in order to support nesting 41 
habitat for the species. The distribution and abundance of potential Swainson’s hawk nest trees 42 
would be increased by planting and maintaining native trees along roadsides and field borders 43 
within protected cultivated lands at a rate of one tree per 10 acres (Objective SWHA2.1). In addition, 44 
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small but essential nesting habitat for Swainson’s hawk associated with cultivated lands would also 1 
be maintained and protected such as isolated trees, tree rows along field borders or roads, or small 2 
clusters of trees in farmyards or at rural residences (Objective CLNC1.3). 3 

Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 (Objectives GNC1.1 4 
and GNC1.2) Grassland protection in CZ 1, 8, and 11 would be associated with vernal pool and alkali 5 
seasonal wetland complexes (Objectives ASWNC1.1 and VPNC1.1) and would result in a contiguous 6 
matrix of grassland, alkali seasonal wetland, and vernal pool natural communities which would 7 
provide foraging habitat for Swainson’s hawk and reduce the effects of current levels of habitat 8 
fragmentation. Small mammal populations would also be increased on protected lands, enhancing 9 
the foraging value of these natural communities (Objectives ASWNC2.4, VPNC2.5, and GNC2.4). 10 
Foraging opportunities would also be improved by enhancing prey populations through the 11 
establishment of 20- to 30-foot-wide hedgerows along field borders and roadsides within protected 12 
cultivated lands (Objective SWHA2.2). Remnant patches of grassland or other uncultivated areas 13 
would also be protected and maintained as part of the cultivated lands reserve system which would 14 
provide additional foraging habitat and a source of rodent prey that could recolonize cultivated 15 
fields (Objective CLNC1.3). The protection of managed wetlands (including upland grassland 16 
components) that dry during the spring would also serve as foraging habitat for Swainson’s hawks 17 
as prey species recolonize the fields (Objective MWNC1.1). These biological goals and objectives 18 
would inform the near-term protection and restoration efforts and represent performance 19 
standards for considering the effectiveness of restoration actions. At least 15,400 acres of cultivated 20 
lands that provide habitat for covered and other native wildlife species would be protected in the 21 
near-term time period (Objective CLNC1.1) A minimum of 87% of cultivated lands protected by the 22 
late long-term time period would be in very high- and high-value crop types for Swainson’s hawk 23 
(Objective SH1.2). This biological objective provides an estimate for the proportion of cultivated 24 
lands protected in the near-term time period which would provide high-value habitat for Swainson’s 25 
hawk. The acres of restoration and protection contained in the near-term Plan goals and the 26 
additional detail in the biological objectives satisfy the typical mitigation that would be applied to 27 
the project-level effects of CM1 on Swainson’s hawk foraging habitat, as well as mitigate the near-28 
term effects of the other conservation measures. 29 

The 750 acres of protection and 800 acres of restoration contained in the near-term Plan goals 30 
satisfy the typical mitigation ratios that would be applied to the project-level effects of CM1 and 31 
other near-term impacts on Swainson’s hawk nesting habitat. The 800 acres of restored riparian 32 
habitat would be initiated in the near-term to offset the loss of modeled nesting habitat, but would 33 
require one to several decades to functionally replace habitat that has been affected and for trees to 34 
attain sufficient size and structure suitable for nesting by Swainson’s hawks. This time lag between 35 
the removal and restoration of nesting habitat could have a substantial impact on Swainson’s hawk 36 
in the near-term time period. Nesting habitat is limited throughout much of the study area, 37 
consisting mainly of intermittent riparian, isolated trees, small groves, tree rows along field borders, 38 
roadside trees, and ornamental trees near rural residences. The removal of nest trees or nesting 39 
habitat would further reduce this limited resource and could reduce or restrict the number of active 40 
Swainson’s hawk within the study area until restored riparian habitat is sufficiently developed.  41 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 42 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 43 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 44 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 45 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 46 
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minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 1 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 2 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 3 
RDEIR/SDEIS. 4 

AMM18 Swainson’s Hawk would implement a program to plant large mature trees, including 5 
transplanting trees scheduled for removal. These would be supplemented with additional saplings 6 
and would be expected to reduce the temporal effects of loss of nesting habitat. The plantings would 7 
occur prior to or concurrent with (in the case of transplanting) the loss of trees. In addition, at least 8 
five trees (5-gallon container size) would be planted within the BDCP reserve system for every tree 9 
anticipated to be removed by construction during the near-term period that was suitable for nesting 10 
by Swainson’s hawks (20 feet or taller). A variety of native tree species would be planted to provide 11 
trees with differing growth rates, maturation, and life span. Trees would be planted within the BDCP 12 
reserve system in areas that support high value foraging habitat in clumps of at least three trees 13 
each at appropriate sites within or adjacent to conserved cultivated lands, or they may be 14 
incorporated as a component of the riparian restoration (CM5, CM7) where they are in close 15 
proximity to suitable foraging habitat. Replacement trees that are incorporated into the riparian 16 
restoration would not be clustered in a single region of the study area, but would be distributed 17 
throughout the lands protected as foraging habitat for Swainson’s hawk. 18 

To enhance Swainson’s hawk reproductive output until the replacement nest trees become suitable 19 
for nesting, 100 acres of high-quality foraging habitat (alfalfa rotation) would be protected in the 20 
near-term for each potential nest site removed (a nest site is defined as a 125-acre block in which 21 
more than 50% of nest trees are 20 feet or greater in height) as a result of construction activity 22 
during the near-term. The foraging habitat to be protected would be within 6 kilometers of the 23 
removed tree within an otherwise suitable foraging landscape and on land not subject to threat of 24 
seasonal flooding, construction disturbances, or other conditions that would reduce the foraging 25 
value of the land. With this program in place, Alternative 4 would not have a substantial adverse 26 
effect on Swainson’s hawk in the near-term timeframe, either through direct mortality or through 27 
habitat modifications. Therefore, Alternative 4 would have a less-than-significant impact on 28 
Swainson’s hawks.  29 

Late Long-Term Timeframe 30 

The study area supports approximately 9,796 acres of modeled nesting habitat and 477,879 acres of 31 
modeled foraging habitat for Swainson’s hawk. Alternative 4 as a whole would result in the 32 
permanent loss of and temporary effects on 530 acres of potential nesting habitat (5% of the 33 
potential nesting habitat in the study area) and 55,194 acres of foraging habitat (12% of the foraging 34 
habitat in the study area).  35 

The Plan includes conservation commitments through CM3 Natural Communities Protection and 36 
Restoration, CM5 Seasonally Inundated Floodplain Restoration, CM7 Riparian Natural Community 37 
Restoration, and CM8 Grassland Natural Community Restoration to restore or create at least 5,000 38 
acres and protect at least 750 acres of valley/foothill riparian natural community, protect 8,000 39 
acres and restore 2,000 acres of grassland natural community, protect 600 acres of vernal pool 40 
complex, protect 150 acres of alkali seasonal wetland complex, protect 8,100 acres of managed 41 
wetland, and protect 48,625 acres of cultivated lands that provide suitable habitat for native wildlife 42 
species (see Table 3-4 in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS).  43 
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The majority of riparian protection and restoration acres would occur in CZ 7 as part of a reserve 1 
system with extensive wide bands or large patches of valley/foothill riparian natural community 2 
(Objectives VFRNC1.1 and VFRNC1.2 in Chapter 3, Conservation Strategy, of the Draft BDCP). 3 
Riparian restoration would expand the patches of existing riparian forest in order to support nesting 4 
habitat for the species. The distribution and abundance of potential Swainson’s hawk nest trees 5 
would be increased by planting and maintaining native trees along roadsides and field borders 6 
within protected cultivated lands at a rate of one tree per 10 acres (Objective SH2.1). In addition, 7 
small but essential nesting habitat for Swainson’s hawk associated with cultivated lands would also 8 
be maintained and protected such as isolated trees, tree rows along field borders or roads, or small 9 
clusters of trees in farmyards or at rural residences (Objective CLNC1.3). 10 

Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 (Objectives GNC1.1 11 
and GNC1.2) Grassland protection in CZ 1, 8, and 11 would be associated with vernal pool and alkali 12 
seasonal wetland complexes (Objectives ASWNC1.1 and VPNC1.1) and would result in a contiguous 13 
matrix of grassland, alkali seasonal wetland, and vernal pool natural communities which would 14 
provide foraging habitat for Swainson’s hawk and reduce the effects of current levels of habitat 15 
fragmentation. Small mammal populations would also be increased on protected lands, enhancing 16 
the foraging value of these natural communities (Objectives ASWNC2.4, VPNC2.5, and GNC2.4). 17 
Foraging opportunities would also be improved by enhancing prey populations through the 18 
establishment of 20- to 30-foot-wide hedgerows along field borders and roadsides within protected 19 
cultivated lands (Objective SH2.2). Remnant patches of grassland or other uncultivated areas would 20 
also be protected and maintained as part of the cultivated lands reserve system which would 21 
provide additional foraging habitat and a source of rodent prey that could recolonize cultivated 22 
fields (Objective CLNC1.3). The protection of managed wetlands (including upland grassland 23 
components) that dry during the spring would also serve as foraging habitat for Swainson’s hawks 24 
as prey species recolonize the fields (Objective MWNC1.1). These biological goals and objectives 25 
would inform the near-term protection and restoration efforts and represent performance 26 
standards for considering the effectiveness of restoration actions. Foraging habitat would be 27 
conserved at a ratio of 1:1 (Objective SH1.1) and at least 42,275 acres of cultivated lands that 28 
provide Swainson’s hawk foraging habitat would be protected by the late long-term, 50% of which 29 
would be in very high-value habitat production in CZs 1-4, 7- 9, and 11 (Objective SH1.2). 30 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 31 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 32 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 33 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 34 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 35 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 36 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 37 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 38 
RDEIR/SDEIS. 39 

In the absence of other conservation actions, the effects on Swainson’s hawk habitat from Alterative 40 
4 would represent an adverse effect as a result of habitat modification and potential for direct 41 
mortality of a special status species; however, considering Alternative 4’s protection and restoration 42 
provisions, which would provide acreages of new or enhanced habitat in amounts greater than 43 
necessary to compensate for the time lag of restoring riparian and foraging habitats lost to 44 
construction and restoration activities, and with implementation of AMM1–AMM7, AMM10, and 45 
AMM18 Swainson’s Hawk, the loss of habitat or direct mortality through implementation of 46 
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Alternative 4 would not result in a substantial adverse effect through habitat modifications and 1 
would not substantially reduce the number or restrict the range of the species. Therefore, the loss of 2 
habitat or potential mortality under this alternative would have a less-than-significant impact on 3 
Swainson’s hawk. 4 

Impact BIO-84: Effects on Swainson’s Hawk Associated with Electrical Transmission Facilities 5 

New transmission lines would increase the risk that Swainson’s hawks could be subject to power 6 
line strikes, which could result in injury or mortality of Swainson’s hawks. This species would be at 7 
low risk of bird strike mortality based on factors assessed in the bird strike vulnerability analysis 8 
(BDCP Attachment 5.J-2, Memorandum: Analysis of Potential Bird Collisions at Proposed BDCP 9 
Transmission Lines). Factors analyzed include the height of the new transmission lines and the flight 10 
behavior of the species. The existing network of transmission lines in the study area currently poses 11 
the same small risk for Swainson’s hawk, and any incremental risk associated with the new power 12 
line corridors would also be expected to be low. Marking transmission lines with flight diverters that 13 
make the lines more visible to birds has been shown to dramatically reduce the incidence of bird 14 
mortality (Brown and Drewien 1995). Yee (2008) estimated that marking devices in the Central 15 
Valley could reduce avian mortality by 60%. All new project transmission lines would be fitted with 16 
flight diverters. Bird flight diverters would make transmission lines highly visible to Swainson’s 17 
hawks and would further reduce any potential for powerline collisions. 18 

NEPA Effects: New transmission lines would minimally increase the risk for Swainson’s hawk power 19 
line strikes. All new transmission lines constructed as a result of the project would be fitted with 20 
bird diverters, which have been shown to reduce avian mortality by 60%. By implementing AMM20 21 
Greater Sandhill Crane, the construction and operation of transmission lines would not result in an 22 
adverse effect on Swainson’s hawk. 23 

CEQA Conclusion: New transmission lines would minimally increase the risk for Swainson’s hawk 24 
power line strikes. All new transmission lines constructed as a result of the project would be fitted 25 
with bird diverters, which have been shown to reduce avian mortality by 60%.By implementing 26 
AMM20 Greater Sandhill Crane, the construction and operation of transmission lines would result in 27 
a less-than-significant impact on Swainson’s hawk. 28 

Impact BIO-85: Indirect Effects of Plan Implementation on Swainson’s Hawk  29 

Noise and visual disturbances from the construction of water conveyance facilities and other 30 
conservation measures could reduce Swainson’s hawk use of modeled habitat adjacent to work 31 
areas. Construction noise above background noise levels (greater than 50 dBA) could extend 500 to 32 
5,250 feet from the edge of construction activities (Appendix 5.J, Attachment 5J.D, Indirect Effects of 33 
the Construction of the BDCP Conveyance Facility on Sandhill Crane, Table 4 in Appendix D, 34 
Substantive BDCP Revisions, of this RDEIR/SEIS), although there are no available data to determine 35 
the extent to which these noise levels could affect Swainson’s hawk. Moreover, operation and 36 
maintenance of the water conveyance facilities, including the transmission facilities, could result in 37 
ongoing but periodic postconstruction disturbances that could affect Swainson’s hawk use of the 38 
surrounding habitat. These construction activities would include water conveyance construction, 39 
tidal restoration activities, floodplain restoration, and Fremont Weir/Yolo Bypass Enhancements. 40 
Swainson’s hawks are seasonally abundant across much of the study area wherever adequate nest 41 
trees occur within a cultivated landscape that supports suitable foraging habitat. There would be a 42 
potential for noise and visual disturbances associated with BDCP actions to temporarily displace 43 
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Swainson’s hawks and temporarily reduce the use of suitable habitat adjacent to construction areas. 1 
These adverse effects would be minimized with the implementation of AMM18 Swainson’s Hawk. 2 

The use of mechanical equipment during water conveyance facilities construction could cause the 3 
accidental release of petroleum or other contaminants that could affect Swainson’s hawk foraging in 4 
the surrounding habitat. The inadvertent discharge of sediment or excessive dust adjacent to 5 
suitable habitat could also have an adverse effect on these species. AMM2 Construction Best 6 
Management Practices and Monitoring would minimize the likelihood of such spills and ensure that 7 
measures are in place to prevent runoff from the construction area and negative effects of dust on 8 
habitat. 9 

NEPA Effects: Noise and visual disturbances from the construction of water conveyance facilities 10 
could reduce Swainson’s hawk use of modeled habitat adjacent to work areas. Moreover, operation 11 
and maintenance of the water conveyance facilities, including the transmission facilities, could result 12 
in ongoing but periodic postconstruction disturbances that could affect Swainson’s hawk use of the 13 
surrounding habitat. Noise, the potential for hazardous spills, increased dust and sedimentation, and 14 
operations and maintenance of the water conveyance facilities would not have an adverse effect on 15 
Swainson’s hawk with the implementation of AMM1–AMM7, AMM10, and AMM18 Swainson’s Hawk .  16 

CEQA Conclusion: Noise and visual disturbances from the construction of water conveyance 17 
facilities could reduce Swainson’s hawk use of modeled habitat adjacent to work areas. Moreover, 18 
operation and maintenance of the water conveyance facilities, including the transmission facilities, 19 
could result in ongoing but periodic postconstruction disturbances that could affect Swainson’s 20 
hawk use of the surrounding habitat. The effects of noise, the potential for hazardous spills, 21 
increased dust and sedimentation, and operations and maintenance of the water conveyance 22 
facilities would result in a less-than-significant impact on Swainson’s hawk with the implementation 23 
of AMM1–AMM7, AMM10, and AMM18 Swainson’s Hawk. 24 

Impact BIO-86: Periodic Effects of Inundation of Swainson’s Hawk Nesting and Foraging 25 
Habitat as a Result of Implementation of Conservation Components 26 

Flooding of the Yolo Bypass from Fremont Weir operations (CM2 Yolo Bypass Fisheries 27 
Enhancement) would increase the frequency and duration of inundation on approximately 3,066–28 
6,706 acres of modeled Swainson’s hawk habitat (consisting of approximately 41–70 acres of 29 
nesting habitat and 3,025–6,635 acres of foraging habitat; Table 12-4-35). However, project-30 
associated inundation of areas that would not otherwise have been inundated would be expected to 31 
occur in no more than 30% of all years, since Fremont Weir is expected to overtop the remaining 32 
estimated 70% of all years, and during those years notch operations would not typically affect the 33 
maximum extent of inundation. In more than half of all years under Existing Conditions, an area 34 
greater than the project-related inundation area already inundates in the bypass. Therefore, habitat 35 
conditions in the bypass would not be expected to change substantially as a result of Yolo Bypass 36 
operations. However, increased duration of inundation during years of Fremont Weir operation, 37 
may delay the period for which foraging habitat is available to Swainson’s hawks by up to several 38 
weeks. 39 

Based on hypothetical footprints, implementation of CM5 Seasonally Inundated Floodplain 40 
Restoration could result in the periodic inundation of up to approximately 8,197 acres of modeled 41 
Swainson’s hawk habitat (Table 12-4-35), consisting of 189 acres of nesting and 8,008 acres of 42 
foraging habitat. Floodplain restoration would be expected to restore a more natural flood regime 43 
and sustain riparian vegetation types that support regeneration of Swainson’s hawk nesting habitat. 44 
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The restored floodplains would transition from areas that flood frequently (e.g., every 1 to 2 years) 1 
to areas that flood infrequently (e.g., every 10 years or more). Foraging habitat that is inundated 2 
after Swainson’s hawks arrive in the Central Valley in mid-March could result in a periodic loss of 3 
available foraging habitat due to the reduction in available prey. Inundated habitats would be 4 
expected to recover following draw-down and provide suitable foraging conditions until the 5 
following inundation period. Thus, this is considered a periodic and short term effect that is unlikely 6 
to affect Swainson’s hawk distribution and abundance, or foraging use of the study area. 7 

NEPA Effects: Increased periodic flooding would not be expected to cause any adverse effect on nest 8 
sites because trees in which nest sites are situated already withstand floods, the increase in 9 
inundation frequency and duration is expected to remain within the range of tolerance of riparian 10 
trees, and nest sites are located above floodwaters. Although foraging habitat would be periodically 11 
unavailable to Swainson’s hawk, inundated habitats are expected to recover following draw down. 12 
This would be considered a short-term effect that would not result in an adverse effect on 13 
Swainson’s hawk. 14 

CEQA Conclusion: Increased periodic flooding would not be expected to cause any adverse effect on 15 
nest sites because trees in which nest sites are situated already withstand floods, the increase in 16 
inundation frequency and duration is expected to remain within the range of tolerance of riparian 17 
trees, and nest sites are located above floodwaters. Although foraging habitat would be periodically 18 
unavailable to Swainson’s hawk, inundated habitats are expected to recover following draw down. 19 
This would be considered a short-term effect that would have a less-than-significant impact on 20 
Swainson’s hawk.  21 

Tricolored Blackbird 22 

This section describes the effects of Alternative 4, including water conveyance facilities construction 23 
and implementation of other conservation components, on tricolored blackbird. The habitat model 24 
used to assess effects for tricolored blackbird is based on breeding habitat and nonbreeding habitat. 25 
Although nesting colonies have been documented along the fringe of Suisun Marsh, in the Yolo 26 
Bypass, along the southwestern perimeter of the study area, and in the southeast corner of the study 27 
area near the San Joaquin River, breeding colonies are uncommon in the study area. Modeled 28 
breeding habitat includes bulrush/cattail wetlands and shrub communities that may provide 29 
suitable nesting substrate, and adjacent high-value foraging areas that occur within 5 miles of 30 
nesting colonies documented in the study area. The nesting component consists of nontidal 31 
freshwater perennial emergent marsh, and valley foothill riparian natural communities that occur 32 
within 5 miles of breeding colonies documented between 1998 and 2012. The foraging component 33 
includes cultivated lands and noncultivated land cover types known to support abundant insect 34 
populations such as grasslands, pasturelands (including alfalfa), natural seasonal wetlands, and 35 
sunflower croplands. The Delta is recognized as a major wintering area for tricolored blackbird 36 
(Hamilton 2004, Beedy 2008). Modeled nonbreeding habitat includes emergent wetlands and shrub 37 
stands that provide suitable roosting habitat, as well as cultivated lands and noncultivated lands that 38 
provide foods sought by tricolored blackbirds during the winter. Outside of the breeding season, 39 
tricolored blackbirds are primarily granivores that forage opportunistically across the study area in 40 
grasslands, pasturelands, croplands, dairies, and livestock feed lots. Factors considered in assessing 41 
the value of affected habitat for the tricolored blackbird, include patch size, suitability of vegetation, 42 
and proximity to recorded occurrences.  43 
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Construction and restoration associated with Alternative 4 conservation measures would result in 1 
both temporary and permanent losses of tricolored blackbird modeled breeding and nonbreeding 2 
habitat as indicated in Table 12-4-37. Full implementation of Alternative 4 would also include the 3 
following conservation actions over the term of the BDCP to benefit the tricolored blackbird (see 4 
Chapter 3, Section 3.3, Biological Goals and Objectives, of the Draft BDCP). 5 

 Protect and manage at least 50 acres of occupied or recently occupied (within the last 15 years) 6 
tricolored blackbird nesting habitat located within 5 miles of high-value foraging habitat in CZs 7 
1, 2, 8, or 11. (Objective TRBL1.1). 8 

 Protect at least 26,300 acres of moderate-, high-, or very high-value cultivated lands as 9 
nonbreeding foraging habitat, 50% of which is of high or very high value (Objective TRBL1.2). 10 

 Protect at least 11,050 acres of high- to very high-value breeding-foraging habitat within 5 miles 11 
of occupied or recently occupied (within the last 15 years) tricolored blackbird nesting habitat 12 
in CZs 1, 2, 3, 4, 7, 8, or 11. At least 1,000 acres of this protected breeding-foraging habitat will 13 
be within 5 miles of the 50 acres of nesting habitat protected under Objective TRBL1.1 14 
(Objective TRBL1.3). 15 

 Maintain and protect the small patches of important wildlife habitats associated with cultivated 16 
lands within the reserve system including isolated valley oak trees, trees and shrubs along field 17 
borders and roadsides, remnant groves, riparian corridors, water conveyance channels, 18 
grasslands, ponds, and wetlands (Objective CLNC1.3, associated with CM3). 19 

 Protect at least 8,000 acres of grassland with at least 2,000 acres protected in CZ 1, at least 1,000 20 
acres protected in CZ 8, at least 2,000 acres protected in CZ 11, and the remainder distributed 21 
among CZs 1, 2, 4, 5, 7, 8, and 11 (Objective GNC1.1, associated with CM3). 22 

 Restore at least 2,000 acres of grasslands (Objective GNC1.2, associated with CM8). 23 

 Protect at least 150 acres of alkali seasonal wetland and at least 600 acres of existing vernal pool 24 
complex in CZs 1, 8, and/or 11 (Objectives ASWNC1.1 and VPNC1.1, associated with CM3). 25 

 Increase prey abundance and accessibility for grassland-foraging species (Objectives ASWNC2.4, 26 
VPNC2.5, and GNC2.4, associated with CM11). 27 

As explained below, with the restoration or protection of these amounts of habitat, in addition to 28 
management activities that would enhance these natural communities for the species and 29 
implementation of AMM1–AMM7 and AMM21 Tricolored Blackbird, impacts on tricolored blackbird 30 
would not be adverse for NEPA purposes and would be less than significant for CEQA purposes. 31 
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Table 12-4-37. Changes to Tricolored Modeled Habitat Associated with Alternative 4 (acres)a 1 

Conservation 
Measureb Habitat Type 

Permanent  Temporary  Periodicd 

NT LLT  NT LLT  CM2 CM5 

CM1 

B
re

ed
in

g 

Nesting 16 16  4 4  NA NA 

Foraging -
cultivated 

1,430 1,430  190 190  NA NA 

Foraging-
noncultivated 

311 311  92 92  NA NA 

         

N
o

n
b

re
ed

in
g 

Roosting 10 10  31 31  NA NA 

Foraging -
cultivated 

1,088 1,088  543 543  NA NA 

Foraging - 
noncultivated 

198 198  57 57  NA NA 

Total Impacts CM1 3,053 3,053  917 917    

CM2–CM18 

B
re

ed
in

g 

Nesting 13 72  75 77  11-26 30 

Foraging- 
cultivated 

1,657 9,525  84 359  1,837-2,598 2,124 

Foraging 
noncultivated 

704 1,991  155 184  600-1,689 355 

         

N
o

n
b

re
ed

in
g 

Roosting 570 1,642  0 1  0-4 29 

Foraging - 
cultivated 

3,747 23,955  54 420  222-1,057 2,506 

Foraging -
noncultivated 

459 1,341  0 3  42-191 158 

Total Impacts CM2–CM18 7,150 38,526  368 1,044  2,711 5,766 

Total Breeding 4,131 13,345  600 906  2,447-4,312 2,509 

Total Nonbreeding 6,072 28,234  685 1,055  263-1,252 2,694 

TOTAL IMPACTS 10,203 41,579  1,285 1,961  2,711 5,766 
a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and Covered 

Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over the BDCP’s 
near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late long-

term timeframes. The LLT acreages represent the total amount of habitat that would be affected over the 
50-year life of the BDCP and do not reflect habitat increases that would result from restoration, creation 
and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a range 
based on different flow regimes at the proposed notch in Fremont Weir. 

NT = near-term 

LLT = late long-term 

NA = not applicable 

 2 

Impact BIO-87: Loss or Conversion of Habitat for and Direct Mortality of Tricolored Blackbird  3 

Alternative 4 conservation measures would result in the combined permanent and temporary loss 4 
of up to 43,540 acres of modeled habitat (14,251 acres of breeding habitat and up to 29,289 acres of 5 
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nonbreeding habitat) for tricolored blackbird (Table 12-4-37). Conservation measures that would 1 
result in these losses are conveyance facilities and transmission line construction, and establishment 2 
and use of reusable tunnel material areas (CM1), Yolo Bypass improvements (CM2), tidal habitat 3 
restoration (CM4), floodplain restoration (CM5), riparian restoration (CM7), grassland restoration 4 
(CM8), marsh restoration (CM10), and construction of conservation hatcheries (CM18). Habitat 5 
enhancement and management activities (CM11), which include ground disturbance or removal of 6 
nonnative vegetation, could result in local adverse habitat effects. In addition, maintenance activities 7 
associated with the long-term operation of the water conveyance facilities and other BDCP physical 8 
facilities could degrade or eliminate tricolored blackbird habitat. Each of these individual activities 9 
is described below. A summary statement of the combined impacts and NEPA effects and a CEQA 10 
conclusion follow the individual conservation measure discussions. 11 

 CM1 Water Facilities Construction: Construction of Alternative 4 conveyance facilities would 12 
result in the permanent loss of 1,757 acres of tricolored blackbird breeding habitat (16 acres 13 
nesting habitat, 1,430 acres of cultivated lands, and 311 acres of noncultivated lands suitable for 14 
foraging) and 1,296 acres of nonbreeding habitat (10 acres roosting habitat, 1,088 acres of 15 
cultivated lands, and 198 acres of noncultivated lands suitable for foraging, Table 12-4-37). 16 
Approximately 771 of the 1,757 acres permanently impacted would be lost as reusable tunnel 17 
material storage areas, which would likely be moved to other sites for use in levee build-up and 18 
restoration, and the affected area would likely be restored. This effect is categorized as 19 
permanent because there is no assurance that the material would eventually be moved. In 20 
addition, CM1 would result in the temporary removal of 631 acres of breeding habitat (4 acres 21 
nesting habitat, 190 acres of cultivated lands, and 92 acres of noncultivated lands suitable for 22 
foraging) and 631 acres of nonbreeding habitat (31 acres roosting habitat, 543 acres of 23 
cultivated lands, and 57 acres of noncultivated lands suitable for foraging, Table 12-4-37).  24 

Most of the habitat that would be lost is located in the central Delta, from CZs 3-6 and CZ 8. 25 
There are no occurrences of tricolored blackbird that overlap with the construction footprint for 26 
CM1. However, records exist throughout the study area. AMM21 Tricolored Blackbird (Appendix 27 
3.C, Avoidance and Minimization Measures, of the Draft BDCP) would minimize the effects of 28 
construction on nesting tricolored blackbirds if present in the area. Refer to the Terrestrial 29 
Biology Mapbook in Appendix A of this RDEIR/SDEIS for a detailed view of Alternative 4 30 
construction locations. Impacts from CM1 would occur within the near-term timeframe of Plan 31 
implementation. 32 

 CM2 Yolo Bypass Fisheries Enhancement: Construction activity associated with fisheries 33 
improvements in the Yolo Bypass would permanent loss of 595 acres of tricolored blackbird 34 
breeding habitat (13 acres nesting habitat, 477 acres of cultivated lands, and 105 acres of 35 
noncultivated lands suitable for foraging) and 8 acres of nonbreeding habitat (consisting 36 
entirely of roosting habitat). In addition, CM2 construction would result in the temporary 37 
removal of 314 acres of breeding habitat (75 acres nesting habitat, 84 acres of cultivated lands, 38 
and 155 acres of noncultivated lands suitable for foraging) and 54 acres of nonbreeding habitat 39 
(consisting entirely of cultivated lands). The loss is expected to occur during the first 10 years of 40 
Alternative 4 implementation. 41 

 CM4 Tidal Natural Communities Restoration: Tidal natural communities restoration would result 42 
in the inundation of approximately 3,937 acres of tricolored blackbird breeding habitat (21 43 
acres of nesting, 2,814 acres of cultivated lands, and 1,102 acres of noncultivated lands suitable 44 
for foraging) and 10,794 acres of nonbreeding habitat (1,633 acres of roosting, 18,489 acres of 45 
cultivated lands, and 672 acres of noncultivated lands suitable for foraging). An estimated 46 
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13,692 acres of the 28,424 acres to be permanently lost would be expected to convert to tidal 1 
emergent wetland communities that could provide nonbreeding season roosting habitat for 2 
tricolored blackbirds, depending on future vegetation density and composition. Conversion 3 
would result in the loss of an estimated 4,316 acres of tricolored blackbird breeding habitat (34 4 
acres of nesting habitat; plus 3,635 acres of cultivated lands and 647 acres of noncultivated 5 
habitats suitable for foraging) and 9,375 acres of nonbreeding habitat (8,716 acres of cultivated 6 
lands and 659 acres of noncultivated habitats suitable for foraging). These habitat losses and 7 
conversions would occur in CZs 1, 2, 4, 5, 6, 7, 8, and 11. Although considered to be a permanent 8 
loss, due to the uncertainty of the quantity of restored suitable habitat, any areas that develop 9 
into riparian scrub-shrub could provide suitable nesting and roosting habitat for tricolored 10 
blackbird.  11 

 CM5 Seasonally Inundated Floodplain Restoration: Levee construction and riparian restoration 12 
associated with floodplain restoration in the south Delta (CZ 7) would result in the permanent 13 
removal of up to 554 acres of tricolored blackbird breeding habitat (4 acres of nesting habitat, 14 
503 acres of cultivated lands, and 47 acres of noncultivated habitats suitable for foraging) and 15 
656 acres of nonbreeding habitat (1 acre of roosting habitat, 652 acres of cultivated lands, and 3 16 
acres of noncultivated habitats suitable for foraging) in CZ 7. Patches of riparian scrub 17 
associated with the restoration of approximately 1,000 acres of valley/foothill riparian habitat 18 
managed as early- to mid-successional habitats (as a component of CM5) could provide suitable 19 
nesting, roosting or foraging habitat for tricolored blackbird once these restored habitats have 20 
developed habitat functions for the species. 21 

 CM8 Grassland Natural Community Restoration: Restoration of grassland would result in the 22 
permanent removal of 1,521 acres of tricolored breeding habitat and 210 acres of nonbreeding 23 
habitat. Grassland restoration would be implemented on cultivated lands and would therefore 24 
result in the conversion of tricolored blackbird cultivated foraging habitat to high-value 25 
grassland foraging habitat in CZs 2, 4, and 5.  26 

 CM10 Nontidal Marsh Restoration: Marsh restoration activities would result in the permanent 27 
removal or conversion of approximately 568 acres of tricolored blackbird breeding habitat and 28 
945 acres of nonbreeding habitat (all cultivated lands suitable for foraging). About two-thirds of 29 
the restored nontidal marsh would be open water, and the remainder would support emergent 30 
wetland vegetation that could provide roosting habitat for tricolored blackbird depending on 31 
vegetation density and composition.  32 

 CM11 Natural Communities Enhancement and Management: A variety of habitat management 33 
actions that are designed to enhance wildlife values in BDCP-protected habitats could result in 34 
localized ground disturbances that could temporarily remove small amounts of tricolored 35 
blackbird habitat. Ground-disturbing activities, such as removal of nonnative vegetation and 36 
road and other infrastructure maintenance, would be expected to have minor effects on 37 
available tricolored blackbird habitat and are expected to result in overall improvements to and 38 
maintenance of tricolored blackbird habitat values over the term of the BDCP. These effects 39 
cannot be quantified, but are expected to be minimal and would be avoided and minimized by 40 
the AMMs listed below (AMMs are described in detail in Appendix 3.C, Avoidance and 41 
Minimization Measures, of the Draft BDCP, and an updated version of AMM6 Disposal and Reuse 42 
of Spoils, Reusable Tunnel Material and Dredged Material is described in Appendix D, Substantive 43 
BDCP Revisions, of this RDEIR/SDEIS). CM11 would also include the construction of recreational-44 
related facilities including trails, interpretive signs, and picnic tables (see Chapter 4, Covered 45 
Activities and Associated Federal Actions, of the Draft BDCP). Trailhead facilities, signs, staging 46 
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areas, picnic areas, bathrooms, etc. would be placed on existing, disturbed areas when and 1 
where possible. Surveys would be conducted under AMM21 Tricolored Blackbird to ensure that 2 
areas identified for recreational development did not contain active breeding or foraging 3 
tricolored blackbirds (Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP). 4 
However, approximately 43.5 acres of breeding habitat and 6.5 acres of nonbreeding habitat (all 5 
grassland suitable for foraging) would be lost as a result of construction of trails and facilities. 6 
Impacts from recreational-related facilities that would occur within the first 10 years of 7 
Alternative 4 implementation would include a loss of 13 acres of breeding habitat. 8 

 CM18 Conservation Hatcheries: Implementation of CM18 would remove up to 35 acres of 9 
tricolored blackbird grassland foraging habitat in CZ 1.  10 

 Operations and Maintenance: Postconstruction operation and maintenance of the above-ground 11 
water conveyance facilities and restoration infrastructure could result in ongoing but periodic 12 
disturbances that could affect tricolored blackbird use of the surrounding habitat in or adjacent 13 
to work areas. Maintenance activities would include vegetation management, levee and 14 
structure repair, and re-grading of roads and permanent work areas. These effects, however, 15 
would be reduced by AMMs and conservation actions as described below. 16 

 Injury and Direct Mortality: Operation of construction equipment may cause injury to or 17 
mortality of tricolored blackbirds. Risk would be greatest to eggs and nestlings susceptible to 18 
land clearing activities, nest abandonment, or increased exposure to the elements or to 19 
predators. Injury to or mortality of adults and fledged juveniles would not be expected as 20 
individuals would be expected to avoid contact with construction equipment. Construction 21 
activities could temporarily fragment existing tricolored blackbird habitat during grading, filling, 22 
contouring, and other initial ground-disturbing operations that could temporarily reduce the 23 
extent and functions supported by the affected habitat. To the maximum extent practicable, 24 
construction activity will be avoided up to 1,300 feet, but not less than a minimum of 300 feet, 25 
from an active tricolored blackbird nesting colony. If monitoring determines an activity is 26 
adversely affecting a nesting colony, construction will be modified, as practicable, by either 27 
delaying construction until the colony site is abandoned or until the end of the breeding season, 28 
whichever occurs first, by temporarily relocating staging areas, or temporarily rerouting access 29 
to the construction site. These measures to avoid injury or mortality of nesting tricolored 30 
blackbirds are described in AMM21 Tricolored Blackbird (see Appendix 3.C, Avoidance and 31 
Minimization Measures, of the Draft BDCP). 32 

The following paragraphs summarize the combined effects discussed above and describe other 33 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA conclusions are also 34 
included. 35 

Near-Term Timeframe 36 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 37 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 38 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 39 
effects of construction would not be adverse under NEPA. Alternative 4 would remove 4,731 acres 40 
of breeding habitat (108 acres of nesting, 3,361 acres of cultivated lands, and 1,262 acres of 41 
noncultivated lands suitable for foraging) and 6,757 acres of nonbreeding habitat (611 acres of 42 
roosting, 5,432 acres of cultivated lands, and 714 acres of noncultivated lands suitable for foraging) 43 
for tricolored blackbird in the study area in the near-term. These effects would result from the 44 
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construction of the water conveyance facilities(CM1, 2,043 acres of breeding, 1,927 acres of 1 
nonbreeding), and implementing other conservation measures (CM2 Yolo Bypass Fisheries 2 
Enhancement, CM4 Tidal Natural Communities Restoration, and CM5 Seasonally Inundated Floodplain 3 
Restoration, and CM7 Riparian Natural Community Restoration—2,688 acres of breeding, 4,830 acres 4 
of nonbreeding). 5 

Typical NEPA and CEQA project-level mitigation ratios would be 1:1 for restoration/creation and 6 
1:1 for protection for the loss of nesting and roosting wetland habitat, 1:1 protection for the loss of 7 
cultivated lands, and 2:1 protection for loss of noncultivated lands suitable for foraging. 8 

Using these ratios would indicate that the compensation for loss or conversion of tricolored 9 
blackbird habitat from CM1 would require 20 acres of restoration and 20 acres of protection of 10 
nesting habitat, 41 acres of restoration and 41 acres of protection of roosting habitat, 3,251 acres of 11 
protection of cultivated lands that provide foraging habitat, and 1,316 acres of protection of 12 
noncultivated lands suitable for foraging. The near-term effects of other conservation actions would 13 
remove or convert 88 acres of nesting habitat, 570 acres of roosting habitat, 5,542 acres of 14 
cultivated lands, and 1,318 acres of noncultivated lands suitable for foraging. Compensation for 15 
these losses from other conservation measures would therefore require 88 acres of restoration and 16 
88 acres of protection of nesting habitat, 570 acres of restoration and 570 acres of protection of 17 
roosting habitat, 5,542 acres of cultivated lands that provide foraging habitat, and 2,636 acres of 18 
noncultivated lands using the same typical NEPA and CEQA ratios.  19 

Total compensation for near-term loss or conversion of tricolored blackbird habitat (from the 20 
implementation of all conservation measures) that would be required using the typical ratios above 21 
would be 108 acres of restoration and 108 acres of protection for nesting habitat, 611 acres of 22 
restoration and 611 acres of protection for roosting habitat, 8,793 acres of protection of cultivated 23 
foraging habitat, and 3,952 acres of noncultivated lands that provide foraging habitat.  24 

The BDCP has committed to near-term goals of protecting 25 acres of nontidal marsh, 750 acres of 25 
valley/foothill riparian, 2,000 acres of grassland, 400 acres of vernal pool complex, 120 acres of 26 
alkali seasonal wetland complex, 4,800 acres of managed wetland, 15,400 acres of non-rice 27 
cultivated lands, and 900 acres of rice (or rice-equivalent wetlands such as nontidal marsh). In 28 
addition, the restoration of 800 acres of valley/foothill riparian, 1,140 acres of grassland, 8,850 29 
acres of tidal freshwater emergent wetlands, and 2,000 acres of tidal brackish emergent wetlands 30 
would be initiated in the near-term timeframe (see Table 3-4 in Chapter 3, Description of 31 
Alternatives, of this RDEIR/SDEIS). These conservation actions are associated with CM3, CM4, CM5, 32 
CM7, and CM8 and would occur in the same timeframe as the construction and early restoration 33 
losses. Some proportion of these natural communities provide suitable habitat for tricolored 34 
blackbird as described below. 35 

Nesting by tricolored blackbirds is currently limited by the availability of high-value breeding 36 
habitat, which is represented by suitable nesting substrate, such as cattail/bulrush emergent 37 
wetland, in close association with highly productive foraging areas that support abundant insect 38 
prey, such as grasslands, seasonal wetlands, pasturelands, alfalfa and other hay crops, and some 39 
croplands. The nesting habitat would be located within 5 miles of high-value foraging habitat in CZs 40 
1, 2, 8, or 11 (see Table 12-4-38 for foraging habitat values) and would be actively managed to 41 
maintain actively growing stands of bulrush/cattail emergent vegetation through mechanical 42 
habitat manipulation, prescribed fire, or other measures described in CM11 Natural Communities 43 
Enhancement and Management. In addition to the actively managed nesting habitat, a portion of the 44 
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750 acres of protection and 800 acres of restoration of valley/foothill riparian natural community, 1 
and the restoration of 900 acres nontidal marsh would provide nesting habitat for tricolored 2 
blackbird. The Plan estimates that modeled nesting habitat in the study area currently includes 8% 3 
of valley/foothill riparian and 22% of nontidal freshwater emergent marsh (see Chapter 5, Section 4 
5.6.12.2, Beneficial Effects, of the Draft BDCP). Assuming similar proportions of modeled habitat on 5 
conservation lands restored in the near-term, approximately 64 acres of valley foothill riparian and 6 
198 acres of nontidal marsh restored would provide nesting habitat for tricolored blackbird.  7 

Table 12-4-38. Tricolored Blackbird Foraging Habitat Value Classes 8 

Foraging Habitat 
Value Class 

Agricultural Crop Type/Habitats 

Breeding Seasona Foraging Habitat Nonbreeding Season Foraging Habitat 

Very high Native pasture, nonirrigated native 
pasture, annual grasslands, vernal 
pool grasslands, alkali grasslands, 
unsprayed alfalfa, unsprayed 
sunflower, unsprayed mixed alfalfa 

Livestock feed lots 

High Sunflower, alfalfa and mixed alfalfa, 
mixed pasture, induced high water 
table native pasture, nonirrigated 
mixed pasture, dairies  

Corn, sunflower, alfalfa and mixed alfalfa, 
mixed pasture, native pasture, nonirrigated 
native pasture, rice, dairies, annual 
grasslands, vernal pool grasslands, alkali 
grasslands, native vegetationb, 

Moderate Miscellaneous grasses, fallow lands 
cropped within 3 years, new lands 
prepped for crop production, 
livestock feed lots, organic rice 

Miscellaneous grass pasture, nonirrigated 
mixed pasture, fallow lands cropped within 3 
years, new lands prepped for crop production 

Low Mixed grain and hay crops, 
farmsteads, non-irrigated mixed 
grain and hay, farm residences 

Wheat, oats, mixed grain and hay, farmsteads, 
non-irrigated mixed grain and hay, and on-
irrigated misc. grain and hay 

Marginal Rice None 

None All remaining crop types All remaining crop types 

a Generally March through August; occasional breeding in fall (September through November). 
b Native vegetation is a land use designation within the California Department of Water Quality crop 

type dataset (2007). For the purposes of incorporating native vegetation classes into the correct 
species models, and, when applicable, assigning habitat foraging values, the management on these 
lands most resembles that of grassland or a nonirrigated pasture type. 

 9 

The Plan estimates that modeled roosting habitat in the study area currently includes 95% of tidal 10 
freshwater emergent wetland, 57% of brackish emergent wetland, 21% of valley/foothill riparian, 11 
75% of nontidal marsh, and 15% of managed wetlands (see Chapter 5, Section 5.6.12.2, Beneficial 12 
Effects, of the Draft BDCP). Assuming similar proportions of modeled habitat on conservation lands 13 
restored in the near-term, the restoration of approximately 8,408 acres of tidal freshwater emergent 14 
wetland, 1,140 acres of tidal brackish emergent wetland, 675 acres of nontidal marsh, and 168 acres 15 
of valley foothill riparian would provide 10,391 acres of nesting habitat for tricolored blackbird. An 16 
estimated 878 acres of roosting habitat would also be protected in the near-term time period (158 17 
acres of valley/foothill riparian, 720 acres managed wetland).  18 

Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 (Objectives GNC1.1 19 
and GNC1.2). Grassland protection in CZs 1, 8, and 11 would be associated with vernal pool and 20 
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alkali seasonal wetland complexes (Objectives ASWNC1.1 and VPNC1.1) which would result in a 1 
contiguous matrix of grassland, alkali seasonal wetland, and vernal pool natural communities. The 2 
protection and restoration of grasslands, alkali seasonal wetlands, and vernal pool complexes would 3 
provide improved foraging opportunities for tricolored blackbirds during both the breeding and 4 
nonbreeding seasons. Proximity of nesting colonies to suitable foraging habitat contributes to high 5 
reproductive success in tricolored blackbirds. These natural communities are known to support 6 
large insect populations, a vital food resource for successful rearing and fledging of young. Those 7 
conservation lands that lie within a few miles of active nesting colonies would provide high-value 8 
foraging areas to support breeding tricolored blackbirds. Under CM11 Natural Communities 9 
Enhancement and Management, insect prey populations would be increased on protected lands, 10 
further enhancing the foraging value of these natural communities (Objectives ASWNC2.4, VPNC2.5, 11 
and GNC2.4).  12 

Cultivated lands that provide habitat for covered and other native wildlife species would provide 13 
approximately 15,600 acres of potential foraging habitat for tricolored blackbird in the near-term 14 
(Objective CLNC1.1). Objective TRBL1.3 commits to protecting 11,050 acres (23% of the total 15 
cultivated lands commitment) of high- to very high-value breeding-foraging habitat by the late long-16 
term. Assuming that lands would be protected proportional to the conservation objectives for 17 
covered species, approximately 3,588 acres of high- to very high-value breeding foraging habitat 18 
consisting of cultivated lands would be protected in the near-term. These lands would be protected 19 
within 5 miles of occupied or recently occupied tricolored blackbird nesting habitat in CZs 1, 2, 3, 4, 20 
7, 8, or 11. In addition, Objective TRBL1.2 states that of the cultivated lands protected in the late 21 
long-term time period, 26,300 acres (54% of all cultivated lands protected) would be maintained in 22 
moderate – high, or very high-value cultivated lands, at least 50% of which would be high- to very 23 
high-value. Assuming proportional conservation in the near-term, an estimated 8,424 acres of 24 
cultivated lands that provide foraging habitat for tricolored blackbird would be protected in the 25 
near-term, 4,212 of which would be in high- to very high-value cultivated lands. Small but essential 26 
habitats for species including tricolored blackbird would also be protected that occur within the 27 
agricultural matrix. This would include the retention of wetlands, grassland patches, shrub stands, 28 
and herbaceous edge habitats, which could provide suitable nesting, foraging or roosting habitat for 29 
tricolored blackbird (Objective CLNC1.3). 30 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 31 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 32 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 33 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 34 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 35 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 36 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 37 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 38 
RDEIR/SDEIS. 39 

The acres of protection and restoration contained in the near-term Plan goals, in addition to the 40 
detailed habitat value goals that would be applied to near-term acres, are more than sufficient to 41 
satisfy the typical mitigation ratios that would be applied to the project-level effects of CM1 and the 42 
near-term impacts from other conservation measures on nesting, roosting, and foraging habitat. 43 
With the protection and restoration acres described above, and the implementation of AMM1-7 and 44 
AMM21, potential impacts of Plan implementation in the near-term time period would not result in 45 
an adverse effect on tricolored blackbird. 46 
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Late Long-Term Timeframe 1 

Based on the habitat model, the study area approximately 164,947 acres of breeding and 259,093 2 
acres of nonbreeding habitat for tricolored blackbird. The Delta is an important wintering area for 3 
the tricolored blackbird (Hamilton 2004, Beedy 2008). Although there is a large acreage of modeled 4 
breeding habitat available, the study area does not currently support many nesting tricolored 5 
blackbirds with the exception of a few occurrences on the fringes of the Suisun Marsh, in the Yolo 6 
Bypass, and along the southwestern perimeter of the study area (see Chapter 5, Effects Analysis, of 7 
the Draft BDCP). Alternative 4 as a whole would result in the permanent loss of and temporary 8 
effects on 14,251 acres of breeding habitat and 29,289 acres of nonbreeding habitat for tricolored 9 
blackbird during the term of the Plan (9% of the total breeding habitat in the study area and 11% of 10 
the total nonbreeding habitat in the study area). The locations of these losses are described above in 11 
the analyses of individual conservation measures.  12 

The Plan includes conservation commitments through CM3 Natural Communities Protection and 13 
Restoration, CM4 Tidal Natural Communities Restoration, CM5 Seasonally Inundated Floodplain 14 
Restoration, CM7 Riparian Natural Community Restoration, and CM8 Grassland Natural Community 15 
Restoration to restore or create at least 5,000 acres and protect at least 750 acres of valley/foothill 16 
riparian natural community, protect 8,000 acres and restore 2,000 acres of grassland natural 17 
community, protect 600 acres of vernal pool complex, protect 150 acres of alkali seasonal wetland 18 
complex, protect 8,100 acres of managed wetland, and protect 48,625 acres of cultivated lands that 19 
provide suitable habitat for native wildlife species (see Table 3-4 in Chapter 3, Description of 20 
Alternatives, of this RDEIR/SDEIS). In addition, species specific biological goals and objectives for 21 
tricolored blackbird commit to protecting or restoring at least 50 acres of occupied or recently 22 
occupied (within the last 15 years) tricolored blackbird nesting habitat located within 5 miles of 23 
high-value foraging habitat in CZs 1, 2, 8, or 11 (Objective TRBL1.1). Foraging habitat value classes 24 
for tricolored blackbird are found in Table 12-4-38. To ensure that natural community conservation 25 
benefits tricolored blackbird, the Plan further specifies that cultivated lands protected for tricolored 26 
blackbird retain residual wetland, grassland patches, shrub stands, and herbaceous edge habitats 27 
which may provide suitable nesting, foraging or roosting habitat for the species (Objective CLNC1.3). 28 
In addition, 26,300 acres of moderate-, high-, or very high-value cultivated lands would be 29 
conserved and managed as nonbreeding foraging habitat, 50% of which would be of high- or very 30 
high-value (Objective TRBL1.2). At least 11,050 acres of cultivated lands managed as high to very 31 
high breeding foraging habitat would be conserved within 5 miles of occupied or recently occupied 32 
(within the last 15 years) tricolored blackbird nesting habitat in CZs 1, 2, 3, 4, 7, 8, or 11 (Objective 33 
TRBL1.2). Most of the loss of breeding and nonbreeding habitat would be to cultivated lands that are 34 
abundant throughout the study area, so the loss is not expected to adversely affect the population in 35 
the study area. 36 

The BDCP’s beneficial effects analysis (see Chapter 5, Section 5.6, Effects on Covered Wildlife and 37 
Plant Species, of the Draft BDCP) estimates that the restoration and protection actions discussed 38 
above could result in the protection of an estimated 46,566 acres of tricolored blackbird habitat 39 
(16,476 acres breeding habitat and 31,090 acres nonbreeding habitat) and restoration of 31,001 40 
acres of tricolored blackbird habitat (2,190 acres breeding habitat and 28,811 acres nonbreeding 41 
habitat). 42 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 43 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 44 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 45 
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Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 1 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 2 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 3 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 4 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 5 
RDEIR/SDEIS. 6 

NEPA Effects: The losses of tricolored blackbird habitat and potential direct mortality of a special-7 
status species under Alternative 4 would represent an adverse effect in the absence of other 8 
conservation actions. However, with habitat protection and restoration associated with CM3, CM4, 9 
CM5, CM7, CM8, and CM11, guided by species-specific goals and objectives and by AMM1–AMM7 10 
and AMM21 Tricolored Blackbird, which would be in place during all project activities, the effects of 11 
habitat loss or potential mortality on tricolored blackbird under Alternative 4 would not be adverse. 12 

CEQA Conclusion:  13 

Near-Term Timeframe 14 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 15 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 16 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 17 
effects of construction would be less than significant under CEQA. Alternative 4 would remove 4,731 18 
acres of breeding habitat (108 acres of nesting, 3,361 acres of cultivated lands, and 1,262 acres of 19 
noncultivated lands suitable for foraging) and 6,757 acres of nonbreeding habitat (611 acres of 20 
roosting, 5,432 acres of cultivated lands, and 714 acres of noncultivated lands suitable for foraging) 21 
for tricolored blackbird in the study area in the near-term. These effects would result from the 22 
construction of the water conveyance facilities (CM1, 2,043 acres of breeding, 1,927 acres of 23 
nonbreeding), and implementing other conservation measures (CM2 Yolo Bypass Fisheries 24 
Enhancement, CM4 Tidal Natural Communities Restoration, CM5 Seasonally Inundated Floodplain 25 
Restoration, and CM7 Riparian Natural Community Restoration—2,688 acres of breeding, 4,830 acres 26 
of nonbreeding). 27 

Typical NEPA and CEQA project-level mitigation ratios would be 1:1 for restoration/creation and 28 
1:1 for protection for the loss of nesting and roosting wetland habitat, 1:1 protection for the loss of 29 
cultivated lands, and 2:1 protection for loss of noncultivated lands suitable for foraging.  30 

Using these ratios would indicate that the compensation for loss or conversion of tricolored 31 
blackbird habitat from CM1 would require 20 acres of restoration and 20 acres of protection of 32 
nesting habitat, 41 acres of restoration and 41 acres of protection of roosting habitat, 3,251 acres of 33 
protection of cultivated lands that provide foraging habitat, and 658 acres of protection of 34 
noncultivated lands suitable for foraging. The near-term effects of other conservation actions would 35 
remove or convert 88 acres of nesting habitat, 570 acres of roosting habitat, 5,542 acres of 36 
cultivated lands, and 1,318 acres of noncultivated lands suitable for foraging. Compensation for 37 
these losses from other conservation measures would therefore require 88 acres of restoration and 38 
88 acres of protection of nesting habitat, 570 acres of restoration and 570 acres of protection of 39 
roosting habitat, 5,542 acres of cultivated lands that provide foraging habitat, and 2,636 acres of 40 
noncultivated lands using the same typical NEPA and CEQA ratios.  41 

Total compensation for near-term loss or conversion of tricolored blackbird habitat (from the 42 
implementation of all conservation measures) that would be required using the typical ratios above 43 



 
Alternative 4 

Terrestrial Biological Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12-362 
2015 

ICF 00139.14 

 

would be 108 acres of restoration and 108 acres of protection for nesting habitat, 611 acres of 1 
restoration and 611 acres of protection for roosting habitat, 8,793 acres of protection of cultivated 2 
foraging habitat, and 3,952 acres of noncultivated lands that provide foraging habitat.  3 

The BDCP has committed to near-term goals of protecting 25 acres of nontidal marsh, 750 acres of 4 
valley/foothill riparian, 2,000 acres of grassland, 400 acres of vernal pool complex, 120 acres of 5 
alkali seasonal wetland complex, 4,800 acres of managed wetland, 15,400 acres of non-rice 6 
cultivated lands, and 900 acres of rice (or rice-equivalent wetlands such as nontidal marsh). In 7 
addition, the restoration of 800 acres of valley/foothill riparian, 1,140 acres of grassland, 8,850 8 
acres of tidal freshwater emergent wetlands, and 2,000 acres of tidal brackish emergent wetlands 9 
would be initiated in the near-term timeframe (see Table 3-4 in Chapter 3, Description of 10 
Alternatives, of this RDEIR/SDEIS). These conservation actions are associated with CM3, CM4, CM5, 11 
CM7, and CM8 and would occur in the same timeframe as the construction and early restoration 12 
losses. Some proportion of these natural communities provide suitable habitat for tricolored 13 
blackbird as described below. 14 

Nesting by tricolored blackbirds is currently limited by the availability of high-value breeding 15 
habitat, which is represented by suitable nesting substrate, such as cattail/bulrush emergent 16 
wetland, in close association with highly productive foraging areas that support abundant insect 17 
prey, such as grasslands, seasonal wetlands, pasturelands, alfalfa and other hay crops, and some 18 
croplands. The nesting habitat would be located within 5 miles of high-value foraging habitat in CZs 19 
1, 2, 8, or 11 (see Table 12-4-38 for foraging habitat values) and would be actively managed to 20 
maintain actively growing stands of bulrush/cattail emergent vegetation through mechanical 21 
habitat manipulation, prescribed fire, or other measures described in CM11 Natural Communities 22 
Enhancement and Management. In addition to the actively managed nesting habitat, a portion of the 23 
750 acres of protection and 800 acres of restoration of valley/foothill riparian natural community, 24 
and the restoration of 900 acres nontidal marsh would provide nesting habitat for tricolored 25 
blackbird. The Plan estimates that modeled nesting habitat in the study area currently includes 8% 26 
of valley/foothill riparian and 22% of nontidal freshwater emergent marsh (see Chapter 5, Section 27 
5.6.12.2, Beneficial Effects, of the Draft BDCP). Assuming similar proportions of modeled habitat on 28 
conservation lands restored in the near-term, approximately 64 acres of valley foothill riparian and 29 
198 acres of nontidal marsh restored would provide nesting habitat for tricolored blackbird.  30 

The Plan estimates that modeled roosting habitat in the study area currently includes 95% of tidal 31 
freshwater emergent wetland, 57% of brackish emergent wetland, 21% of valley/foothill riparian, 32 
75% of nontidal marsh, and 15% of managed wetlands (see Chapter 5, Section 5.6.12.2, Beneficial 33 
Effects, of the Draft BDCP). Assuming similar proportions of modeled habitat on conservation lands 34 
restored in the near-term, the restoration of approximately 8,408 acres of tidal freshwater emergent 35 
wetland, 1,140 acres of tidal brackish emergent wetland, 675 acres of nontidal marsh, and 168 acres 36 
of valley foothill riparian would provide 10,391 acres of nesting habitat for tricolored blackbird. An 37 
estimated 878 acres of roosting habitat would also be protected in the near-term time period (158 38 
acres of valley/foothill riparian, 720 acres managed wetland).  39 

Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 (Objectives GNC1.1 40 
and GNC1.2). Grassland protection in CZs 1, 8, and 11 would be associated with vernal pool and 41 
alkali seasonal wetland complexes (Objectives ASWNC1.1 and VPNC1.1) which would result in a 42 
contiguous matrix of grassland, alkali seasonal wetland, and vernal pool natural communities. The 43 
protection and restoration of grasslands, alkali seasonal wetlands, and vernal pool complexes would 44 
provide improved foraging opportunities for tricolored blackbirds during both the breeding and 45 
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nonbreeding seasons. Proximity of nesting colonies to suitable foraging habitat contributes to high 1 
reproductive success in tricolored blackbirds. These natural communities are known to support 2 
large insect populations, a vital food resource for successful rearing and fledging of young. Those 3 
conservation lands that lie within a few miles of active nesting colonies would provide high-value 4 
foraging areas to support breeding tricolored blackbirds. Under CM11 Natural Communities 5 
Enhancement and Management, insect prey populations would be increased on protected lands, 6 
further enhancing the foraging value of these natural communities (Objectives ASWNC2.4, VPNC2.5, 7 
and GNC2.4).  8 

Cultivated lands that provide habitat for covered and other native wildlife species would provide 9 
approximately 15,600 acres of potential foraging habitat for tricolored blackbird in the near-term 10 
(Objective CLNC1.1). Objective TRBL1.3 commits to protecting 11,050 acres (23% of the total 11 
cultivated lands commitment) of high- to very high-value breeding-foraging habitat by the late long-12 
term. Assuming that lands would be protected proportional to the conservation objectives for 13 
covered species, approximately 3,588 acres of high- to very high-value breeding foraging habitat 14 
consisting of cultivated lands would be protected in the near-term. These lands would be protected 15 
within 5 miles of occupied or recently occupied tricolored blackbird nesting habitat in CZs 1, 2, 3, 4, 16 
7, 8 or 11. In addition, Objective TRBL1.2 states that of the cultivated lands protected in the late 17 
long-term time period, 26,300 acres (54% of all cultivated lands protected) would be maintained in 18 
moderate – high, or very high-value cultivated lands, at least 50% of which would be high- to very 19 
high-value. Assuming proportional conservation in the near-term, an estimated 8,424 acres of 20 
cultivated lands that provide foraging habitat for tricolored blackbird would be protected in the 21 
near-term, 4,212 of which would be in high- to very high-value cultivated lands. Small but essential 22 
habitats for species including tricolored blackbird would also be protected that occur within the 23 
agricultural matrix. This would include the retention of wetlands, grassland patches, shrub stands, 24 
and herbaceous edge habitats, which could provide suitable nesting, foraging or roosting habitat for 25 
tricolored blackbird (Objective CLNC1.3). 26 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 27 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 28 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 29 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 30 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 31 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 32 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 33 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 34 
RDEIR/SDEIS. 35 

In the absence of other conservation actions, the effects on tricolored blackbird habitat from 36 
Alternative 4 would represent an adverse effect as a result of habitat modification and potential for 37 
direct mortality of a special-status species. The acres of protection and restoration contained in the 38 
near-term Plan goals, in addition to the detailed habitat value goals that would be applied to near-39 
term acres, are more than sufficient to satisfy the typical mitigation ratios that would be applied to 40 
the project-level effects of CM1 and the near-term impacts from other conservation measures on 41 
nesting, roosting, and cultivated lands foraging habitat. With the protection and restoration acres 42 
described above, and the implementation of AMM1-7 and AMM21, potential impacts of Plan 43 
implementation in the near-term time period would result in a less-than-significant impact on 44 
tricolored blackbird. 45 
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Late Long-Term Timeframe 1 

Based on the habitat model, the study area approximately 164,947 acres of breeding and 259,093 2 
acres of nonbreeding habitat for tricolored blackbird. The Delta is an important wintering area for 3 
the tricolored blackbird (Hamilton 2004, Beedy 2008). Although there is a large acreage of modeled 4 
breeding habitat available, the study area does not currently support many nesting tricolored 5 
blackbirds with the exception of a few occurrences on the fringes of the Suisun Marsh, in the Yolo 6 
Bypass, and along the southwestern perimeter of the study area (see Chapter 5, Effects Analysis, of 7 
the Draft BDCP). Alternative 4 as a whole would result in the permanent loss of and temporary 8 
effects on 14,251 acres of breeding habitat and 29,289 acres of nonbreeding habitat for tricolored 9 
blackbird during the term of the Plan (9% of the total breeding habitat in the study area and 11% of 10 
the total nonbreeding habitat in the study area). The locations of these losses are described above in 11 
the analyses of individual conservation measures.  12 

The Plan includes conservation commitments through CM3 Natural Communities Protection and 13 
Restoration, CM4 Tidal Natural Communities Restoration, CM5 Seasonally Inundated Floodplain 14 
Restoration, CM7 Riparian Natural Community Restoration, and CM8 Grassland Natural Community 15 
Restoration to restore or create at least 5,000 acres and protect at least 750 acres of valley/foothill 16 
riparian natural community, protect 8,000 acres and restore 2,000 acres of grassland natural 17 
community, protect 600 acres of vernal pool complex, protect 150 acres of alkali seasonal wetland 18 
complex, protect 8,100 acres of managed wetland, and protect 48,625 acres of cultivated lands that 19 
provide suitable habitat for native wildlife species (see Table 3-4 in Chapter 3, Description of 20 
Alternatives, of this RDEIR/SDEIS).  21 

Species specific biological goals and objectives for tricolored blackbird commit to protecting or 22 
restoring at least 50 acres of occupied or recently occupied (within the last 15 years) tricolored 23 
blackbird nesting habitat located within 5 miles of high-value foraging habitat in CZs 1, 2, 8, or 11 24 
(Objective TRBL1.1). Foraging habitat value classes for tricolored blackbird are found in Table 12-4-25 
38. To ensure that natural community conservation benefits tricolored blackbird, the Plan further 26 
specifies that cultivated lands protected for tricolored blackbird retain residual wetland, grassland 27 
patches, shrub stands, and herbaceous edge habitats which may provide suitable nesting, foraging 28 
or roosting habitat for the species (Objective CLNC1.3). In addition, 26,300 acres of moderate-, high-, 29 
or very high-value cultivated lands would be conserved and managed as nonbreeding foraging 30 
habitat, 50% of which would be of high- or very high-value (Objective TRBL1.2). At least 11,050 31 
acres of cultivated lands managed as high to very high breeding foraging habitat would be conserved 32 
within 5 miles of occupied or recently occupied (within the last 15 years) tricolored blackbird 33 
nesting habitat in CZs 1, 2, 3, 4, 7, 8, or 11 (Objective TRBL1.2). Most of the loss of breeding and 34 
nonbreeding habitat would be to cultivated lands that are abundant throughout the study area, so 35 
the loss is not expected to adversely affect the population in the study area. 36 

The BDCP’s beneficial effects analysis (see Chapter 5, Section 5.6, Effects on Covered Wildlife and 37 
Plant Species, of the Draft BDCP) estimates that the restoration and protection actions discussed 38 
above could result in the protection of an estimated 46,566 acres of tricolored blackbird habitat 39 
(16,476 acres breeding habitat and 31,090 acres nonbreeding habitat) and restoration of 31,001 40 
acres of tricolored blackbird habitat (2,190 acres breeding habitat and 28,811 acres nonbreeding 41 
habitat). 42 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 43 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 44 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 45 
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Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 1 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 2 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 3 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 4 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 5 
RDEIR/SDEIS. 6 

In the absence of other conservation actions, the effects on tricolored blackbird habitat from 7 
Alternative 4 would represent an adverse effect as a result of habitat modification and potential for 8 
direct mortality of a special-status species. Considering Alternative 4’s protection and restoration 9 
provisions, which would provide acreages of new or enhanced habitat in amounts greater than 10 
necessary to compensate for habitats lost to construction and restoration activities, and with 11 
implementation of AMM1–AMM7 and AMM21 Tricolored Blackbird, the loss of habitat or direct 12 
mortality though the implementation of Alternative 4 as a whole would not result in a substantial 13 
adverse effect through habitat modifications and would not substantially reduce the number or 14 
restrict the range of the species. Therefore, the alternative would have a less-than-significant impact 15 
on tricolored blackbird.  16 

Impact BIO-88: Effects on Tricolored Blackbird Associated with Electrical Transmission 17 
Facilities 18 

New transmission lines would increase the risk that tricolored blackbirds could be subject to power 19 
line strikes, which could result in injury or mortality of individuals. Tricolored blackbirds would 20 
have the potential to intersect the proposed transmission lines largely due to winter movements 21 
throughout the study area, when individuals are migrating in large flocks and dense fog is common 22 
in the area. Although migratory movements and daily flights between roosting and foraging habitat 23 
make tricolored blackbird vulnerable to collision with transmission lines, daily flights associated 24 
with winter foraging likely occurs in smaller flocks at heights that are lower than the transmission 25 
lines (BDCP Attachment 5.J-2, Memorandum: Analysis of Potential Bird Collisions at Proposed BDCP 26 
Transmission Lines). Marking transmission lines with flight diverters that make the lines more 27 
visible to birds has been shown to dramatically reduce the incidence of bird mortality (Brown and 28 
Drewien 1995). For example, Yee (2008) estimated that marking devices in the Central Valley could 29 
reduce avian mortality by 60%. As described in AMM20 Greater Sandhill Crane, all new project 30 
transmission lines would be fitted with flight diverters which would further reduce any potential for 31 
tricolored blackbird collision with transmission lines. 32 

Transmission line poles and towers provide perching substrate for raptors, which are predators on 33 
tricolored blackbird. Although there is potential for transmission lines to result in increased 34 
perching opportunities for raptors and result in increased predation pressure on tricolored 35 
blackbirds. The existing network of transmission lines in the study area currently poses these risks 36 
and any incremental risk associated with the new power line corridors would not be expected to 37 
affect the study area population. Therefore, it is assumed that the increase in predation risk on 38 
tricolored blackbird from an increase in raptor perching opportunities is minimal. 39 

NEPA Effects: New transmission lines would increase the risk for tricolored blackbird powerline 40 
strikes, primarily during daily flights between roosting and foraging sites and during winter during 41 
migration movements. AMM20 Greater Sandhill Crane contains the commitment to place bird strike 42 
diverters on all new powerlines, which would reduce the potential impact of the construction of new 43 
transmission lines on tricolored blackbird. The increase in predation risk on tricolored blackbird 44 
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from an increase in raptor perching opportunities is considered minimal. Therefore, the 1 
construction and operation of new transmission lines under Alternative 4 would not result in an 2 
adverse effect on tricolored blackbird. 3 

CEQA Conclusion: New transmission lines would increase the risk for tricolored blackbird 4 
powerline strikes, primarily in winter during daily flights between roosting and foraging sites and 5 
during migration movements. AMM20 Greater Sandhill Crane contains the commitment to place bird 6 
strike diverters on all new powerlines, which would reduce the potential impact of the construction 7 
of new transmission lines on tricolored blackbird. The increase in predation risk on tricolored 8 
blackbird from an increase in raptor perching opportunities is considered minimal. The construction 9 
and operation of new transmission lines under Alternative 4 would not substantially reduce the 10 
number or restrict the range of the species and would therefore result in a less-than-significant 11 
impact on tricolored blackbird. 12 

Impact BIO-89: Indirect Effects of Plan Implementation on Tricolored Blackbird  13 

Indirect construction- and operation-related effects: Tricolored blackbird nesting habitat within 14 
the vicinity of proposed construction areas that could be indirectly affected by construction 15 
activities. Construction noise above background noise levels (greater than 50 dBA) could extend 500 16 
to 5,250 feet from the edge of construction activities (Appendix 5.J, Attachment 5J.D, Indirect Effects 17 
of the Construction of the BDCP Conveyance Facility on Sandhill Crane, Table 4 in Appendix D, 18 
Substantive BDCP Revisions, of this RDEIR/SEIS), although there are no available data to determine 19 
the extent to which these noise levels could affect tricolored blackbird. Indirect effects associated 20 
with construction include noise, dust, and visual disturbance caused by grading, filling, contouring, 21 
and other ground-disturbing operations outside the project footprint but within 1,300 feet from the 22 
construction edge. Construction and subsequent maintenance-related noise and visual disturbances 23 
could mask calls, disrupt foraging and nesting behaviors, and reduce the functions of suitable 24 
nesting habitat for these species. AMM21 Tricolored Blackbird would require preconstruction 25 
surveys, and if detected, covered activities would be avoided within a minimum 300 feet of an active 26 
nesting colony and up to 1,300 feet where practicable until breeding has ceased. In addition, 27 
monitoring would be implemented to ensure that construction does not adversely affect the nesting 28 
colony. The use of mechanical equipment during water conveyance facilities construction could 29 
cause the accidental release of petroleum or other contaminants that could affect tricolored 30 
blackbird in the surrounding habitat. The inadvertent discharge of sediment or excessive dust 31 
adjacent to tricolored blackbird habitat could also affect the species. AMM1–AMM7, including AMM2 32 
Construction Best Management Practices and Monitoring, would minimize the likelihood of such 33 
spills and ensure that measures are in place to prevent runoff from the construction area and 34 
negative effects of dust on active nests. 35 

Methylmercury Exposure: Covered activities have the potential to exacerbate bioaccumulation of 36 
mercury in avian species, including tricolored blackbird. Marsh (tidal and nontidal) and floodplain 37 
restoration also have the potential to increase exposure to methylmercury. Mercury is transformed 38 
into the more bioavailable form of methylmercury in aquatic systems, especially areas subjected to 39 
regular wetting and drying such as tidal marshes and flood plains (Alpers et al. 2008). Thus, BDCP 40 
restoration activities that create newly inundated areas could increase bioavailability of mercury 41 
(see Chapter 3, Conservation Strategy, of the Draft BDCP for details of restoration).  42 

Breeding tricolored blackbirds are not thought to be highly susceptible to methylmercury exposure 43 
because tidal wetlands are not expected to be a major foraging area for the species. Furthermore, 44 



 
Alternative 4 

Terrestrial Biological Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12-367 
2015 

ICF 00139.14 

 

the Suisun Marsh Plan (Bureau of Reclamation et al. 2010) anticipates that tidal wetlands restored 1 
under the plan would generate less methylmercury than the existing managed wetlands, potentially 2 
reducing the overall risk. However, species sensitivity to methylmercury differs widely and there is 3 
a large amount of uncertainty with respect to species-specific effects and increased methylmercury 4 
associated with natural community and floodplain restoration could indirectly affect tricolored 5 
blackbird, via uptake in lower tropic levels (as described in Appendix 5.D, Contaminants, of the Draft 6 
BDCP). A detailed review of the methylmercury issues associated with implementation of the BDCP 7 
is contained in Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS. This review includes 8 
an overview of the BDCP-related mechanisms that could result in increased mercury in the food 9 
web, and how exposure to individual species may occur based on feeding habits and where their 10 
habitat overlaps with the areas where mercury bioavailability could increase. 11 

Due to the complex and very site-specific factors that will determine if mercury becomes mobilized 12 
into the foodweb, CM12 Methylmercury Management (as revised in Appendix D, Substantive BDCP 13 
Revisions, in this RDEIR/SDEIS) is included to provide for site-specific evaluation for each 14 
restoration project. On a project-specific basis, where high potential for methylmercury production 15 
is identified that restoration design and adaptive management cannot fully address while also 16 
meeting restoration objectives, alternate restoration areas will be considered. CM12 would be 17 
implemented in coordination with other similar efforts to address mercury in the Delta, and 18 
specifically with the DWR Mercury Monitoring and Analysis Section. This conservation measure 19 
would include the following actions. 20 

 Assess pre-restoration conditions to determine the risk that the project could result in increased 21 
mercury methylation and bioavailability 22 

 Define design elements that minimize conditions conducive to generation of methylmercury in 23 
restored areas. 24 

 Define adaptive management strategies that can be implemented to monitor and minimize 25 
actual postrestoration creation and mobilization of methylmercury. 26 

  27 

Selenium Exposure: Selenium is an essential nutrient for avian species and has a beneficial effect in 28 
low doses. However, higher concentrations can be toxic (Ackerman and Eagles-Smith 2009, 29 
Ohlendorf and Heinz 2009) and can lead to deformities in developing embryos, chicks, and adults, 30 
and can also result in embryo mortality (Ackerman and Eagles-Smith 2009, Ohlendorf and Heinz 31 
2009). The effect of selenium toxicity differs widely between species and also between age and sex 32 
classes within a species. In addition, the effect of selenium on a species can be confounded by 33 
interactions with the effects of other contaminants such as mercury (Ackerman and Eagles-Smith 34 
2009).  35 

The primary source of selenium bioaccumulation in birds is through their diet (Ackerman and 36 
Eagles-Smith 2009, Ohlendorf and Heinz 2009) and selenium concentration in species differs by the 37 
trophic level at which they feed (Ackerman and Eagles-Smith 2009, Stewart et al. 2004). At 38 
Kesterson Reservoir in the San Joaquin Valley, selenium concentrations in invertebrates have been 39 
found to be two to six times the levels in rooted plants. Furthermore, bivalves sampled in the San 40 
Francisco Bay contained much higher selenium levels than crustaceans such as copepods (Stewart et 41 
al. 2004). Studies conducted at the Grasslands in Merced County recorded higher selenium levels in 42 
black-necked stilts which feed on aquatic invertebrates than in mallards and pintails, which are 43 
primarily herbivores (Paveglio and Kilbride 2007). Diving ducks in the San Francisco Bay (which 44 
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forage on bivalves) have much higher levels of selenium levels than shorebirds that prey on aquatic 1 
invertebrates (Ackerman and Eagles-Smith 2009). Therefore, birds that consume prey with high 2 
levels of selenium have a higher risk of selenium toxicity.  3 

Selenium toxicity in avian species can result from the mobilization of naturally high concentrations 4 
of selenium in soils (Ohlendorf and Heinz 2009) and covered activities have the potential to 5 
exacerbate bioaccumulation of selenium in avian species, including tricolored blackbird. Marsh 6 
(tidal and nontidal) and floodplain restoration have the potential to mobilize selenium, and 7 
therefore increase avian exposure from ingestion of prey items with elevated selenium levels. Thus, 8 
BDCP restoration activities that create newly inundated areas could increase bioavailability of 9 
selenium (see Chapter 3, Conservation Strategy, of the Draft BDCP for details of restoration). 10 
Changes in selenium concentrations were analyzed in Chapter 8, Water Quality, of the Draft EIR/EIS 11 
and it was determined that, relative to Existing Conditions and the No Action Alternative, CM1 12 
would not result in substantial, long‐term increases in selenium concentrations in water in the Delta 13 
under any alternative. However, it is difficult to determine whether the effects of potential increases 14 
in selenium bioavailability associated with restoration‐related conservation measures (CM4 and 15 
CM5) would lead to adverse effects on tricolored blackbird. 16 

Because of the uncertainty that exists at this programmatic level of review, there could be a 17 
substantial effect on tricolored blackbird from increases in selenium associated with restoration 18 
activities. This effect would be addressed through the implementation of AMM27 Selenium 19 
Management (Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS) which would provide 20 
specific tidal habitat restoration design elements to reduce the potential for bioaccumulation of 21 
selenium and its bioavailability in tidal habitats. Furthermore, the effectiveness of selenium 22 
management to reduce selenium concentrations and/or bioaccumulation would be evaluated 23 
separately for each restoration effort as part of design and implementation. This avoidance and 24 
minimization measure would be implemented as part of the tidal habitat restoration design 25 
schedule.  26 

NEPA Effects: The effects of noise, potential spills of hazardous material, increased dust and 27 
sedimentation, and operations and maintenance of the water conveyance facilities would not be 28 
adverse with the implementation of AMM1–AMM7 and AMM21 Tricolored Blackbird.  29 

Tidal habitat restoration could result in increased exposure of tricolored blackbird to selenium. This 30 
effect would be addressed through the implementation of AMM27 Selenium Management, which 31 
would provide specific tidal habitat restoration design elements to reduce the potential for 32 
bioaccumulation of selenium and its bioavailability in tidal habitats.  33 

The implementation of tidal natural communities restoration or floodplain restoration could result 34 
in increased exposure of tricolored blackbird to methylmercury. It is unlikely that breeding 35 
tricolored blackbird would be highly susceptible to methylmercury exposure because tidal wetlands 36 
are not expected to be a major foraging area for the species. However, it is unknown what 37 
concentrations of methylmercury are harmful to this species and the potential for increased 38 
exposure varies substantially within the study area. Implementation of CM12 which contains 39 
measures to assess the amount of mercury before project development, followed by appropriate 40 
design and adaptation management, would minimize the potential for increased methylmercury 41 
exposure, and would result in no adverse effect on tricolored blackbird. 42 
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CEQA Conclusion: Impacts of noise, the potential for hazardous spills, increased dust and 1 
sedimentation, and operations and maintenance of the water conveyance facilities would be less 2 
than significant with the implementation of AMM21 Tricolored Blackbird and AMM1–AMM7.  3 

Tidal habitat restoration could result in increased exposure of tricolored blackbird to selenium. This 4 
impact would be addressed through the implementation of AMM27 Selenium Management, which 5 
would provide specific tidal habitat restoration design elements to reduce the potential for 6 
bioaccumulation of selenium and its bioavailability in tidal habitats.  7 

The implementation of tidal natural communities restoration or floodplain restoration could result 8 
in increased exposure of tricolored blackbird to methylmercury. It is unlikely that breeding 9 
tricolored blackbird would be highly susceptible to methylmercury exposure because tidal wetlands 10 
are not expected to be a major foraging area for the species. However, it is unknown what 11 
concentrations of methylmercury are harmful to this species. Implementation of CM12 which 12 
contains measures to assess the amount of mercury before project development, followed by 13 
appropriate design and adaptation management, would minimize the potential for increased 14 
methylmercury exposure, and would result in no adverse effect on tricolored blackbird. 15 

Therefore, with AMM1-7, AMM21, AMM27, and CM12 in place, the indirect effects of Alternative 4 16 
implementation would not result in a substantial adverse effect through habitat modification or 17 
potential mortality. Therefore, the indirect effects of Alternative 4 implementation would have a 18 
less-than-significant impact on tricolored blackbird. 19 

Impact BIO-90: Periodic Effects of Inundation of Tricolored Blackbird Habitat as a Result of 20 
Implementation of Conservation Components  21 

Flooding of the Yolo Bypass (CM2) would inundate 2,447–4,312 acres of breeding habitat and 263–22 
1,252 acres of nonbreeding habitat (Table 12-4-37). Based on hypothetical floodplain restoration, 23 
construction of setback levees for CM5 Seasonally Inundated Floodplain Restoration could result in 24 
periodic inundation of approximately 2,509 acres of breeding habitat (30 acres of nesting, 2,124 25 
acres of cultivated lands, 355 acres of noncultivated lands suitable for foraging) and 2,694 acres of 26 
nonbreeding habitat(29 acres of roosting, 2,506 acres of cultivated lands, 158 acres of noncultivated 27 
lands suitable for foraging; see Table 12-4-37) resulting in the temporary loss of these habitats. 28 
Tricolored blackbirds are highly nomadic during the winter and would be expected to move to 29 
adjacent suitable foraging habitat when the bypass is inundated, as they do under the current 30 
flooding regime. However, this inundation could reduce the availability of nesting habitat during 31 
years when flooding extends into the nesting season (past March). The periodic inundation of the 32 
Yolo Bypass (CM2) and of other floodplains (CM5) is expected to restore a more natural flood 33 
regime in support of wetland and riparian vegetation types that support nesting habitat. There 34 
would be no expected adverse effect on tricolored blackbird.  35 

NEPA Effects: Implementation of CM2 and CM5 would result in periodic inundation of nesting and 36 
foraging habitat for tricolored blackbird. Periodic inundation would not result in an adverse effect 37 
on tricolored blackbird because inundation is expected to take place outside of the breeding season. 38 
Although foraging habitat would be temporarily unavailable, tricolored blackbirds are highly 39 
nomadic in winter and wintering birds would be expected to move to adjacent foraging habitat. 40 

CEQA Conclusion: Implementation of CM2 and CM5 would result in periodic inundation of nesting 41 
and foraging habitat for tricolored blackbird. Periodic inundation would have a less-than-significant 42 
impact on tricolored blackbird because inundation is expected to take place outside of the breeding 43 
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season. Although foraging habitat would be temporarily unavailable, tricolored blackbirds are highly 1 
nomadic in winter and wintering birds would be expected to move to adjacent foraging habitat.  2 

Western Burrowing Owl 3 

This section describes the effects of Alternative 4, including water conveyance facilities construction 4 
and implementation of other conservation components, on western burrowing owl. Western 5 
burrowing owl modeled habitat consisted of high- and low-value habitat for nesting and foraging. 6 
High-value habitat consists of plant alliances within the grassland and vernal pool natural 7 
communities and pasture. Low-value habitat includes plant alliances and crop types from managed 8 
wetland, alkali seasonal wetland, and cultivated lands. Value was determined through reported 9 
species use patterns from the literature.  10 

Construction and restoration associated with Alternative 4 conservation measures would result in 11 
both temporary and permanent losses of western burrowing owl modeled habitat as indicated in 12 
Table 12-4-39. Full implementation of Alternative 4 would also include the following conservation 13 
actions over the term of the BDCP to benefit the western burrowing owl (see Chapter 3, Section 3.3, 14 
Biological Goals and Objectives, of the Draft BDCP). 15 

 Protect at least 1,000 acres of cultivated lands in CZs 1 and 11 that support high-value 16 
burrowing owl habitat and are within 0.5 mile of high-value grassland habitat or occupied low-17 
value habitat (Objective WBO1.1, associated with CM3). 18 

 Protect at least 8.000 acres of grassland with at least 2,000 acres protected in CZ 1, at least 1,000 19 
acres protected in CZ 8, at last 2,000 acres protected in CZ 11, and the remainder distributed 20 
among CZs 1, 2, 4, 5, 7, 8, and 11 (Objective GNC1.1, associated with CM3).  21 

 Restore at least 2,000 acres of grasslands (Objective GNC1.2, associated with CM8).  22 

 Protect at least 150 acres of alkali seasonal wetland and at least 600 acres of existing vernal pool 23 
complex in CZs 1, 8, and/or 11 (Objectives ASWNC1.1 and VPNC1.1, associated with CM3). 24 

 Restore or create alkali seasonal wetlands and vernal pool complex in CZs 1, 8, and/or 11 to 25 
achieve no net loss of wetted acres (Objectives ASWNC1.2 and VPNC1.2, associated with CM9) 26 

 Increase burrow availability and prey abundance and accessibility (Objectives ASWNC2.3, 27 
ASWNC2.4, VPNC2.4, VPNC2.5, GNC2.3, and GNC2.4, associated with CM11) 28 

 Protect at least 48,600 acres of cultivated lands that provide suitable habitat for covered and 29 
other native wildlife species and maintain and protect the small patches of important wildlife 30 
habitats associated with cultivated lands (Objectives CLNC1.1 and CLNC1.3, associated with 31 
CM3) 32 

As explained below, with the restoration or protection of these amounts of habitat, in addition to 33 
management activities that would enhance habitat for the species and implementation of AMM1–34 
AMM7, and AMM23 Western Burrowing Owl, impacts on western burrowing owl would not be 35 
adverse for NEPA purposes and would be less than significant for CEQA purposes.  36 
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Table 12-4-39. Changes in Western Burrowing Owl Modeled Habitat Associated with Alternative 4 1 
(acres)a 2 

Conservation 
Measureb Habitat Type 

Permanent  Temporary  Periodicd 

NT LLT  NT LLT  CM2 CM5 

CM1 
High-value 920 920  220 220  NA NA 

Low-value 2,403 2,403  747 747  NA NA 

Total Impacts CM1 3,323 3,323  967 967    

CM2–CM18 
High-value 4,487 11,570  245 328  1,390-3,303 779 

Low-value 3,527 28,506  144 971  1,522-2,927 6,162 

Total Impacts CM2–CM18 8,014 40,076  389 1,299  2,912-6,230 6,941 

Total High-value 5,407 12,490  465 548  1,390-3,303 779 

Total Low-value 5,930 30,909  891 1,718  1,522-2,927 6,162 

TOTAL IMPACTS 11,337 43,399  1,356 2,266  2,912-6,230 6,941 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT = near-term 

LLT = late long-term 

NA = not applicable 

Impact BIO-91: Loss or Conversion of Habitat for and Direct Mortality of Western Burrowing 3 
Owl  4 

Alternative 4 conservation measures would result in the combined permanent and temporary loss 5 
of up to 45,665 acres of modeled habitat for western burrowing owl (of which 13,038 acres is of 6 
high-value and 32,627 acres is of low value, Table 12-4-39). Conservation measures that would 7 
result in these losses are conveyance facilities and transmission line construction, and establishment 8 
and use of reusable tunnel material areas (CM1), CM2 Yolo Bypass Fisheries Enhancement, CM4 Tidal 9 
Natural Communities Restoration, CM5 Seasonally Inundated Floodplain Restoration, CM7 Riparian 10 
Natural Community Restoration, CM8 Grassland Natural Community Restoration, CM10 Nontidal 11 
Marsh Restoration, CM11 Natural Communities Enhancement and Management and CM18 12 
Conservation Hatcheries. The majority of habitat loss (29,668 acres) would result from CM4. Habitat 13 
enhancement and management activities (CM11), which include ground disturbance or removal of 14 
nonnative vegetation, could result in local adverse habitat effects. In addition, maintenance activities 15 
associated with the long-term operation of the water conveyance facilities and other BDCP physical 16 
facilities could degrade or eliminate western burrowing owl habitat. Each of these individual 17 
activities is described below. A summary statement of the combined impacts and NEPA effects, and a 18 
CEQA conclusion follow the individual conservation measure discussions.  19 

 CM1 Water Facilities Construction: Construction of Alternative 4 conveyance facilities would 20 
result in the combined permanent and temporary loss of up to 1,140 acres of acres of modeled 21 
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high-value western burrowing owl habitat (920 acres of permanent loss, 220 acres of temporary 1 
loss) from CZs 3–6 and CZ 8. In addition, 3,150 acres of low-value burrowing owl habitat would 2 
be removed (2,403 acres of permanent loss, 747 acres of temporary loss). The majority of high-3 
value grassland habitat that would be removed would be in CZ 8, from the construction of the 4 
new forebay in CZ 8. There is a high concentration of CNDDB and DHCCP survey records for 5 
western burrowing owls in CZ 8 to the west and the south of the Clifton Court Forebay. The loss 6 
of high-value habitat from facility construction and the establishment of the forebay RTM 7 
storage area could remove occupied habitat, displace nesting and wintering owls, and fragment 8 
occupied burrowing owl habitat.  9 

The RTM storage area overlaps with six occurrences of western burrowing owl and there are 10 
also several occurrences west of the new forebay control structure that could be indirectly 11 
affected by construction activities. The amount of storage area needed for reusable tunnel 12 
material is flexible (dependent on storage pile height and other factors) and the footprint used 13 
in the effects analysis is based on a worst case scenario. However, the actual area to be affected 14 
by reusable tunnel material storage would likely be less than the estimated acreage. The 15 
implementation of AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 16 
Material and AMM23 Western Burrowing Owl would require that to the extent practicable, the 17 
reusable tunnel material storage area footprint avoided locations where active burrows are 18 
present. The footprints of a permanent transmission line and a permanent access road, both 19 
located west of the Clifton Court Forebay overlap with an additional 8 occurrences of western 20 
burrowing owl. Preconstruction surveys would be conducted prior to any construction activities 21 
under AMM23 Western Burrowing Owl during the nonbreeding and the breeding season. If 22 
avoidance was not possible, passive relocation would be considered in consultation with CDFW. 23 
If owls were to be excluded from existing burrows, artificial burrows would be used if it were 24 
possible for them to be installed within 100 meters from the existing burrows on protected 25 
lands. A substantial portion of the high-value grassland protection and enhancement under CM8 26 
Grassland Natural Community Restoration would be expected to occur to the west and to the 27 
south of these occurrences in CZ 8, which would provide high-value protected lands in close 28 
proximity to the disturbed habitat.  29 

Refer to the Terrestrial Biology Mapbook in Appendix A of this RDEIR/SDEIS for a detailed view 30 
of Alternative 4 construction locations. Impacts from CM1 would occur within the first 10-14 31 
years of Alternative 4 implementation. 32 

 CM2 Yolo Bypass Fisheries Enhancement: Construction of the Yolo bypass fisheries enhancement 33 
would result in the combined permanent and temporary loss of up to 1,127 acres of high-value 34 
western burrowing owl habitat (882 acres of permanent loss, 245 acres of temporary loss) in 35 
the Yolo Bypass in CZ 2. In addition, 242 acres of low-value habitat would be removed (98 acres 36 
of permanent loss, 144 acres of temporary loss). The loss is expected to occur during the first 10 37 
years of Alternative 4 implementation. 38 

 CM4 Tidal Natural Communities Restoration: Tidal habitat restoration site preparation and 39 
inundation would permanently remove an estimated 29,668 acres of modeled western 40 
burrowing owl habitat in CZs 1, 2, 4, 5, 6, 7, 8, 10, and 11. The majority of removed or converted 41 
acres (19,739 acres) is composed of low-value habitat. However, 9,929 acres of high-value 42 
habitat would also be lost from tidal restoration actions. Tidal restoration would directly impact 43 
and fragment remaining high-value grassland habitat just north of Rio Vista in and around 44 
French and Prospect Islands, and in an area south of Rio Vista around Threemile Slough. Tidal 45 
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natural community restoration efforts would impact one extant record of burrowing owl just 1 
northeast of Oakley along Dutch Slough and one possibly extirpated record in Suisun Marsh.  2 

 CM5 Seasonally Inundated Floodplain Restoration: Construction of setback levees to restore 3 
seasonally inundated floodplain would permanently and temporarily remove approximately 4 
2,504 acres of modeled western burrowing owl in CZs 2, 4, and 7. This total is comprised of 5 
2,279 acres of low-value habitat. Also, 225 acres of high-value grassland habitat would be 6 
removed (142 permanent, 83 temporary) consisting of small patches of habitat along the San 7 
Joaquin, Old, and Middle Rivers in CZ 7.  8 

 CM6 Channel Margin Enhancement: Sites for channel margin enhancement would be located 9 
along levees where western burrowing owl could be present. The species is known to use often 10 
the grassland edges along canals and levees in agricultural areas. The implementation of AMM23 11 
Western Burrowing Owl would reduce the potential for channel margin enhancement activities 12 
to disturb owls or affect active nests.  13 

 CM7 Riparian Natural Community Restoration: Riparian restoration would permanently remove 14 
approximately 11 acres of high-value burrowing owl habitat as part of tidal restoration. In 15 
addition, 960 acres of low-value habitat would be removed as a part of tidal restoration and 16 
3,991 acres would be removed as part of seasonal floodplain restoration through CM7. 17 

 CM8 Grassland Natural Community Restoration: Grassland restoration would primarily be 18 
implemented on agricultural lands and would result in the permanent loss of 1,676 acres (362 19 
acres of high-value and 1,314 acres of low-value) of western burrowing owl habitat. The 20 
conversion of 1,676 acres of low-value habitat to high-value grassland, would temporarily 21 
remove available habitat but would ultimately have a beneficial effect on the western burrowing 22 
owl. 23 

 CM10 Nontidal Marsh Restoration: Implementation would result in the permanent removal of 24 
159 acres of high-value and 952 acres of low-value western burrowing owl habitat.  25 

 CM11 Natural Communities Enhancement and Management: A variety of habitat management 26 
actions that are designed to enhance wildlife values in restored or protected habitats could 27 
result in localized ground disturbances that could temporarily remove small amounts of 28 
western burrowing owl habitat. The burrowing owl’s fossorial habits make the species more 29 
sensitive to the effects of ground disturbance than other raptors. Ground-disturbing activities, 30 
such as removal of nonnative vegetation and road and other infrastructure maintenance 31 
activities, would be expected to have minor adverse effects on available western burrowing owl 32 
habitat and would be expected to result in overall improvements to and maintenance of habitat 33 
values over the term of the BDCP. CM11 would also include the construction of recreational-34 
related facilities including trails, interpretive signs, and picnic tables (see Chapter 4, Covered 35 
Activities and Associated Federal Actions, of the Draft BDCP). The construction of trailhead 36 
facilities, signs, staging areas, picnic areas, bathrooms, etc. would be placed on existing, 37 
disturbed areas when and where possible. However, approximately 50 acres of grassland 38 
habitat would be lost from the construction of trails and facilities.  39 

Habitat management- and enhancement-related activities and equipment operation could 40 
destroy nests burrows, and noise and visual disturbances could lead to their abandonment, 41 
resulting in mortality of eggs and nestlings. The potential for these activities to result in nest 42 
failure and mortality or other adverse effects on western burrowing owl would be avoided or 43 
minimized with the incorporation of AMM23 Western Burrowing Owl into the BDCP which would 44 
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require surveys to determine presence or absence and the establishment of no-disturbance 1 
buffers around active sites.  2 

 CM18 Conservation Hatcheries: Implementation of CM18 would remove up to 35 acres of high-3 
value western burrowing owl habitat for the development of a delta and longfin smelt 4 
conservation hatchery in CZ 1. 5 

 Operations and Maintenance: Postconstruction operation and maintenance of the above-ground 6 
water conveyance facilities and restoration infrastructure could result in ongoing but periodic 7 
disturbances that could affect western burrowing owl use of the surrounding habitat. 8 
Maintenance activities would include vegetation management, levee and structure repair, and 9 
re-grading of roads and permanent work areas. These effects, however, would be reduced by 10 
AMMs and conservation actions as described below. 11 

 Injury and Direct Mortality: Construction would not be expected to result in direct mortality of 12 
western burrowing owl. However, if nest burrows were occupied in the vicinity of construction 13 
activities, equipment operation could destroy nests and noise and visual disturbances could lead 14 
to abandonment. AMM23 Western Burrowing Owl would ensure that preconstruction surveys 15 
detected any occupied burrows and no-disturbance buffers would be implemented.  16 

The following paragraphs summarize the combined effects discussed above and describe other 17 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA conclusions are also 18 
included. 19 

Near-Term Timeframe 20 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 21 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 22 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 23 
effects of construction would not be adverse under NEPA. Alternative 4 would remove 5,872 acres 24 
(5,407 acres permanent, 465 acres temporary) of high-value habitat for western burrowing owl in 25 
the study area in the near-term. These effects would result from the construction of the water 26 
conveyance facilities (CM1, 1,140 acres), and implementing other conservation measures (CM2 Yolo 27 
Bypass Fisheries Enhancement, CM4 Tidal Natural Communities Restoration, CM7 Riparian Natural 28 
Community Restoration, CM8 Grassland Natural Community Restoration, CM9 Vernal Pool and Alkali 29 
Seasonal Wetland Complex Restoration, CM11 Natural Communities Enhancement and Management 30 
and CM18 Conservation Hatcheries—4,732 acres). In addition, 6,821 acres of low-value habitat 31 
would be removed or converted in the near-term (CM1, 3,150 acres; CM2-CM18—3,671 acres). 32 

Typical NEPA and CEQA project-level mitigation ratios for those natural communities affected would 33 
be 2:1 protection of high-value habitat, and 1:1 protection of low-value habitat. Using these typical 34 
ratios would indicate that 2,280 acres should be protected to compensate for the loss of high-value 35 
habitat and 3,150 acres should be protected to compensate for the loss of low-value habitat from 36 
CM1. The near-term effects of other conservation actions would require 9,464 acres of protection to 37 
compensate for the loss of high-value habitat and 3,671 acres of protection to compensate for the 38 
loss of low-value habitat using the same typical NEPA and CEQA ratios (2:1 protection for the loss of 39 
high-value habitat, 1:1 protection for the loss of low-value habitat).  40 

The BDCP has committed to near-term goals of protecting 2,000 acres and restoring 1,140 acres of 41 
grassland natural community, protecting 400 acres of vernal pool complex, protecting 120 acres of 42 
alkali seasonal wetland complex, and protecting 15,400 acres of non-rice cultivated lands (see Table 43 
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3-4 in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS). These conservation actions are 1 
associated with CM3, CM8, and CM9 and would occur in the same timeframe as the construction and 2 
early restoration losses.  3 

The protection of high-value grasslands is essential in order to sustain existing western burrowing 4 
owl populations in the study area. Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 5 
7, 8, and 11 (Objectives GNC1.1 and GNC1.2) Grassland protection in CZ 1, 8, and 11 would be 6 
associated with vernal pool and alkali seasonal wetland complexes (Objectives ASWNC1.1 and 7 
VPNC1.1) and would result in a contiguous matrix of grassland, alkali seasonal wetland, and vernal 8 
pool natural communities which would provide habitat for western burrowing owl and reduce the 9 
effects of current levels of habitat fragmentation. This protection would not only expand the amount 10 
of protected high-value habitat in the study area, but also support existing western burrowing owl 11 
populations that occur to the west of CZ 8 and in the areas surrounding CZs 1 and 11, which would 12 
especially benefit declining populations in the vicinity of Suisun Marsh and San Pablo Bay. Certain 13 
types of cultivated lands such as irrigated pasture, alfalfa and other hay crops, and some row crops 14 
can provide foraging habitat for western burrowing owl. Under appropriate management regimes, 15 
cultivated lands can support breeding and wintering burrowing owls. Under CM11 Natural 16 
Communities Enhancement and Management, small mammal and insect prey populations would be 17 
increased on protected lands, enhancing the foraging value of these natural communities (Objectives 18 
ASWNC2.4, VPNC2.5, and GNC2.4). In addition, burrow availability would be increased on protected 19 
natural communities by encouraging ground squirrel occupancy and expansion through the creation 20 
of berms, mounds, edges, and through the prohibition of ground squirrel control programs (i.e., 21 
poisoning, Objectives ASWNC2.3, VPNC2.4, GNC2.3). These Plan objectives represent performance 22 
standards for considering the effectiveness of conservation actions.  23 

The combined acres of restoration and protection of 3,660 acres of grassland, vernal pool complex, 24 
and alkali seasonal wetland contained in the near-term Plan goals and the additional detail in the 25 
biological objectives satisfy the typical mitigation that would be applied to the project-level effects of 26 
CM1 and other near-term effects on western burrowing owl high-value habitat with the 27 
consideration that some portion of the 15,400 acres of cultivated lands protected in the near-term 28 
timeframe would be managed in suitable crop types to compensate for the loss of high-value 29 
burrowing owl habitat at a ratio of 2:1. Mitigation Measure BIO-91, Compensate For the Near-Term 30 
Loss of High-Value Burrowing Owl Habitat, would be available to address the adverse effect of high-31 
value habitat loss in the near-term.  32 

The compensation for the loss of low-value burrowing owl habitat from near-term impacts would be 33 
sufficient to meet the typical ratio of 1:1 protection. A proportion of the loss of low-value habitat 34 
would be a result of the conversion to high-value habitat In addition, 1,356 acres of impacts on 35 
burrowing owl habitat would be temporary and would be restored within 1 year of the completion 36 
of construction. The management and enhancement of cultivated lands and protected grasslands 37 
including prey enhancement, increasing burrow availability, and reducing existing fragmentation of 38 
high-value habitat, would further compensate for any potential effect from the near-term loss of 39 
foraging habitat on western-burrowing owl.  40 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 41 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 42 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 43 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 44 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 45 
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minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 1 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 2 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 3 
RDEIR/SDEIS. 4 

Late Long-Term Timeframe 5 

Based on the habitat model, the study area supports approximately 152,014 acres of high-value and 6 
254,352 acres of low-value habitat for western burrowing owl. Alternative 4 as a whole would result 7 
in the permanent loss of and temporary effects on 13,038 acres of high-value habitat and 32,627 8 
acres of low-value western burrowing owl habitat over the term of the Plan. The locations of these 9 
losses are described above in the analyses of individual conservation measures.  10 

The Plan includes conservation commitments through CM3 Natural Communities Protection and 11 
Restoration, CM8 Grassland Natural Community Restoration, and CM9 Vernal Pool and Alkali Seasonal 12 
Wetland Complex Restoration to protect 8,000 acres and restore 2,000 acres of grassland natural 13 
community, protect 600 acres of vernal pool complex, protect 150 acres of alkali seasonal wetland 14 
complex and protect 48,625 acres of cultivated lands that provide suitable habitat for native wildlife 15 
species (see Table 3-4 in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS). Grassland 16 
restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 (Objectives GNC1.1 and GNC1.2) 17 
Grassland protection in CZ 1, 8, and 11 would be associated with vernal pool and alkali seasonal 18 
wetland complexes (Objectives ASWNC1.1 and VPNC1.1) and would result in a contiguous matrix of 19 
grassland, alkali seasonal wetland, and vernal pool natural communities which would provide 20 
habitat for western burrowing owl and reduce the effects of current levels of habitat fragmentation. 21 
This protection would not only expand the amount of protected high-value habitat in the study area, 22 
but also support existing western burrowing owl populations that occur to the west of CZ 8 and in 23 
the areas surrounding CZs 1 and 11, which would especially benefit declining populations in the 24 
vicinity of Suisun Marsh and San Pablo Bay. Certain types of cultivated lands such as irrigated 25 
pasture, alfalfa and other hay crops, and some row crops can provide foraging habitat for western 26 
burrowing owl. Under appropriate management regimes, cultivated lands can support breeding and 27 
wintering burrowing owls. To ensure that cultivated lands conservation benefits western burrowing 28 
owl, the Plan’s biological goals and objectives further specify that, of the cultivated lands protected 29 
in the late long-term, at least 1,000 acres would be protected in CZs 1 and 11 that support high-value 30 
burrowing owl habitat and are within 0.5 miles of high-value grassland habitat or occupied low-31 
value habitat (Objective WBO1.1). Under CM11 Natural Communities Enhancement and Management, 32 
small mammal and insect prey populations would be increased on protected lands, enhancing the 33 
foraging value of these natural communities (Objectives ASWNC2.4, VPNC2.5, and GNC2.4). In 34 
addition, burrow availability would be increased on protected natural communities by encouraging 35 
ground squirrel occupancy and expansion through the creation of berms, mounds, edges, and 36 
through the prohibition of ground squirrel control programs (i.e., poisoning, Objectives ASWNC2.3, 37 
VPNC2.4, GNC2.3).  38 

The BDCP’s beneficial effects analysis (see Chapter 5, Section 5.6, Effects on Covered Wildlife and 39 
Plant Species, of the Draft BDCP) estimates that the restoration and protection actions discussed 40 
above could result in the protection of an estimated 33,766 acres of western burrowing owl habitat 41 
(8,589 acres high-value and 25,177 acres low-value habitat) and restoration of 1,645 acres of 42 
western burrowing owl habitat (1,642 acres high-value and 3 acres low-value habitat).  43 
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The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 1 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 2 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 3 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 4 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 5 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 6 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 7 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 8 
RDEIR/SDEIS. 9 

NEPA Effects: The loss of western burrowing owl habitat and potential for mortality of this special-10 
status species under Alternative 4 would represent an adverse effect in the absence of other 11 
conservation actions. However, with habitat protection and restoration associated with CM3, CM8, 12 
and CM11, guided by biological goals and objectives and by AMM1–AMM7, AMM23 Western 13 
Burrowing Owl, and with Mitigation Measure BIO-91, Compensate for Near-Term Loss of High-Value 14 
Western Burrowing Owl Habitat, which would be available to guide the near-term protection and 15 
management of cultivated lands, the effects of habitat loss and potential mortality on western 16 
burrowing owl under Alternative 4 would not be adverse.  17 

CEQA Conclusion:  18 

Near-Term Timeframe 19 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 20 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 21 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 22 
effects of construction would be less than significant under CEQA. Alternative 4 would remove 5,872 23 
acres (5,407 acres permanent, 465 acres temporary) of high-value habitat for western burrowing 24 
owl in the study area in the near-term. These effects would result from the construction of the water 25 
conveyance facilities (CM1, 1,140 acres), and implementing other conservation measures (CM2 Yolo 26 
Bypass Fisheries Enhancement, CM4 Tidal Natural Communities Restoration, CM7 Riparian Natural 27 
Community Restoration, CM8 Grassland Natural Community Restoration, CM9 Vernal Pool and Alkali 28 
Seasonal Wetland Complex Restoration, CM11 Natural Communities Enhancement and Management 29 
and CM18 Conservation Hatcheries—4,732 acres). In addition, 6,821 acres of low-value habitat 30 
would be removed or converted in the near-term (CM1, 3,150 acres; CM2 Yolo Bypass Fisheries 31 
Enhancement, CM4 Tidal Natural Communities Restoration, CM7 Riparian Natural Community 32 
Restoration, CM8 Grassland Natural Community Restoration, CM9 Vernal Pool and Alkali Seasonal 33 
Wetland Complex Restoration, CM11 Natural Communities Enhancement and Management and CM18 34 
Conservation Hatcheries—3,671 acres). 35 

Typical NEPA and CEQA project-level mitigation ratios for those natural communities affected would 36 
be 2:1 protection of high-value habitat, and 1:1 protection of low-value habitat. A proportion of the 37 
loss of low-value habitat would result from conversion and enhancement to high-value habitats. 38 
Using these typical ratios would indicate that 2,464 acres should be protected to compensate for the 39 
loss of high-value habitat from CM1 and that 3,702 acres should be protected to compensate for the 40 
loss of low-value habitat from CM1. The near-term effects of other conservation actions would 41 
require 9,464 acres of protection to compensate for the loss of high-value habitat and 3,671 acres of 42 
protection to compensate for the loss of low-value habitat using the same typical NEPA and CEQA 43 
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ratios (2:1 protection for the loss of high-value habitat, 1:1 protection for the loss of low-value 1 
habitat).  2 

The BDCP has committed to near-term goals of protecting 2,000 acres and restoring 1,140 acres of 3 
grassland natural community, protecting 400 acres of vernal pool complex, protecting 120 acres of 4 
alkali seasonal wetland complex, and protecting 15,400 acres of non-rice cultivated lands (see Table 5 
3-4 in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS). These conservation actions are 6 
associated with CM3, CM8, and CM9 and would occur in the same timeframe as the construction and 7 
early restoration losses.  8 

The protection of high-value grasslands is essential in order to sustain existing western burrowing 9 
owl populations in the study area. Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 10 
7, 8, and 11 (Objectives GNC1.1 and GNC1.2). Grassland protection in CZs 1, 8, and 11 would be 11 
associated with vernal pool and alkali seasonal wetland complexes (Objectives ASWNC1.1 and 12 
VPNC1.1) and would result in a contiguous matrix of grassland, alkali seasonal wetland, and vernal 13 
pool natural communities which would provide habitat for western burrowing owl and reduce the 14 
effects of current levels of habitat fragmentation. This protection would not only expand the amount 15 
of protected high-value habitat in the study area, but also support existing western burrowing owl 16 
populations that occur to the west of CZ 8 and in the areas surrounding CZs 1 and 11, which would 17 
especially benefit declining populations in the vicinity of Suisun Marsh and San Pablo Bay. Certain 18 
types of cultivated lands such as irrigated pasture, alfalfa and other hay crops, and some row crops 19 
can provide foraging habitat for western burrowing owl. Under appropriate management regimes, 20 
cultivated lands can support breeding and wintering burrowing owls. Under CM11 Natural 21 
Communities Enhancement and Management, small mammal and insect prey populations would be 22 
increased on protected lands, enhancing the foraging value of these natural communities (Objectives 23 
ASWNC2.4, VPNC2.5, and GNC2.4). In addition, burrow availability would be increased on protected 24 
natural communities by encouraging ground squirrel occupancy and expansion through the creation 25 
of berms, mounds, edges, and through the prohibition of ground squirrel control programs (i.e., 26 
poisoning, Objectives ASWNC2.3, VPNC2.4, GNC2.3).  27 

These Plan objectives represent performance standards for considering the effectiveness of 28 
conservation actions.  29 

The combined acres of restoration and protection of 3,660 acres of grassland, vernal pool complex, 30 
and alkali seasonal wetland contained in the near-term Plan goals and the additional detail in the 31 
biological objectives satisfy the typical mitigation that would be applied to the project-level effects of 32 
CM1 and other near-term effects on western burrowing owl high-value habitat with the 33 
consideration that some portion of the 15,400 acres of cultivated lands protected in the near-term 34 
timeframe would be managed in suitable crop types to compensate for the loss of high-value 35 
burrowing owl habitat at a ratio of 2:1. Mitigation Measure BIO-91, Compensate For the Near-Term 36 
Loss of High-Value Burrowing Owl Habitat, would address the impact of high-value habitat loss in the 37 
near-term.  38 

The compensation for the loss of low-value burrowing owl habitat from near-term impacts sufficient 39 
to meet the typical ratio of 1:1 protection. A proportion of the loss of low-value habitat would be a 40 
result of the conversion to high-value habitat. In addition, 1,356 acres of impacts on burrowing owl 41 
habitat would be temporary and would be restored within 1 year of the completion of construction. 42 
The management and enhancement of cultivated lands and protected grasslands including prey 43 
enhancement, increasing burrow availability, and reducing existing fragmentation of high-value 44 
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habitat, would further compensate for any potential effect from the near-term loss of foraging 1 
habitat on western-burrowing owl.  2 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 3 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 4 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 5 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 6 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 7 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 8 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 9 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 10 
RDEIR/SDEIS. 11 

The loss of western burrowing owl habitat and potential for mortality of this special-status species 12 
under Alternative 4 would represent an adverse effect in the absence of other conservation actions. 13 
However, with habitat protection and restoration associated with CM3, CM8, and CM11, guided by 14 
biological goals and objectives and by AMM1–AMM7, AMM23 Western Burrowing Owl, and with 15 
Mitigation Measure BIO-91, Compensate for Near-Term Loss of High-Value Western Burrowing Owl 16 
Habitat, which would be available to guide the near-term protection and management of cultivated 17 
lands, the effects of habitat loss and potential mortality on western burrowing owl under Alternative 18 
4 would be less-than-significant. 19 

Late Long-Term Timeframe 20 

Based on the habitat model, the study area supports approximately 152,014 acres of high-value and 21 
254,352 acres of low-value habitat for western burrowing owl. Alternative 4 as a whole would result 22 
in the permanent loss of and temporary effects on 13,038 acres of high-value habitat and 32,627 23 
acres of low-value western burrowing owl habitat over the term of the Plan. The locations of these 24 
losses are described above in the analyses of individual conservation measures.  25 

The Plan includes conservation commitments through CM3 Natural Communities Protection and 26 
Restoration, CM8 Grassland Natural Community Restoration, and CM9 Vernal Pool and Alkali Seasonal 27 
Wetland Complex Restoration to protect 8,000 acres and restore 2,000 acres of grassland natural 28 
community, protect 600 acres of vernal pool complex, protect 150 acres of alkali seasonal wetland 29 
complex and protect 48,625 acres of cultivated lands that provide suitable habitat for native wildlife 30 
species (see Table 3-4 in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS). Grassland 31 
restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 (Objectives GNC1.1 and 32 
GNC1.2). Grassland protection in CZs 1, 8, and 11 would be associated with vernal pool and alkali 33 
seasonal wetland complexes (Objectives ASWNC1.1 and VPNC1.1) and would result in a contiguous 34 
matrix of grassland, alkali seasonal wetland, and vernal pool natural communities which would 35 
provide habitat for western burrowing owl and reduce the effects of current levels of habitat 36 
fragmentation. This protection would not only expand the amount of protected high-value habitat in 37 
the study area, but also support existing western burrowing owl populations that occur to the west 38 
of CZ 8 and in the areas surrounding CZs 1 and 11, which would especially benefit declining 39 
populations in the vicinity of Suisun Marsh and San Pablo Bay. Certain types of cultivated lands such 40 
as irrigated pasture, alfalfa and other hay crops, and some row crops can provide foraging habitat 41 
for western burrowing owl. Under appropriate management regimes, cultivated lands can support 42 
breeding and wintering burrowing owls. To ensure that cultivated lands conservation benefits 43 
western burrowing owl, the Plan’s biological goals and objectives further specify that, of the 44 
cultivated lands protected in the late long-term, at least 1,000 acres would be protected in CZs 1 and 45 
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11 that support high-value burrowing owl habitat and are within 0.5 miles of high-value grassland 1 
habitat or occupied low-value habitat (Objective WBO1.1). Under CM11 Natural Communities 2 
Enhancement and Management, small mammal and insect prey populations would be increased on 3 
protected lands, enhancing the foraging value of these natural communities (Objectives ASWNC2.4, 4 
VPNC2.5, and GNC2.4). In addition, burrow availability would be increased on protected natural 5 
communities by encouraging ground squirrel occupancy and expansion through the creation of 6 
berms, mounds, edges, and through the prohibition of ground squirrel control programs (i.e., 7 
poisoning, Objectives ASWNC2.3, VPNC2.4, GNC2.3).  8 

The BDCP’s beneficial effects analysis (see Chapter 5, Section 5.6, Effects on Covered Wildlife and 9 
Plant Species, of the Draft BDCP) estimates that the restoration and protection actions discussed 10 
above could result in the protection of an estimated 33,766 acres of western burrowing owl habitat 11 
(8,589 acres high-value and 25,177 acres low-value habitat) and restoration of 1,645 acres of 12 
western burrowing owl habitat (1,642 acres high-value and 3 acres low-value habitat.  13 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 14 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 15 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 16 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 17 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 18 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 19 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 20 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 21 
RDEIR/SDEIS. 22 

Considering Alternative 4’s protection and restoration provisions, which would provide acreages of 23 
new high-value or enhanced habitat in amounts suitable to compensate for habitats lost to 24 
construction and restoration activities, and with implementation of AMM1–AMM7, AMM23 Western 25 
Burrowing Owl, and Mitigation Measure BIO-91, Compensate for Near-Term Loss of High-Value 26 
Western Burrowing Owl Habitat, which would be available to guide the near-term protection and 27 
management of cultivated lands, the loss of habitat or direct mortality through implementation of 28 
Alternative 4 would not result in a substantial adverse effect through habitat modifications and 29 
would not substantially reduce the number or restrict the range of the species. Therefore, the loss of 30 
habitat or potential mortality under this alternative would have a less-than-significant impact on 31 
western burrowing owl. 32 

Mitigation Measure BIO-91: Compensate for Near-Term Loss of High-Value Western 33 
Burrowing Owl Habitat 34 

Because the BDCP lacks an acreage commitment for specific crop types that would be managed 35 
within the 15,400 acres of cultivated lands protected in the near-term time period, DWR will 36 
compensate for the loss of high-value burrowing owl habitat with high-value natural 37 
communities or cultivated crop types a ratio of 2:1 in the near-term time period. 38 

Impact BIO-92: Effects on Western Burrowing Owl Associated with Electrical Transmission 39 
Facilities 40 

New transmission lines would increase the risk for bird-power line strikes and/or electrocution, 41 
which could result in injury or mortality of western burrowing owl. The species is large-bodied but 42 
with relatively long and rounded wings, making it moderately maneuverable. While burrowing owls 43 
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may nest in loose colonies, they do not flock or congregate in roosts or foraging groups. Collectively, 1 
the species’ keen eyesight and largely ground-based hunting behavior make it a relatively low-risk 2 
species for powerline collision. While the species in not widespread in the study area, it may become 3 
more widely distributed as grassland enhancement improves habitat for the species. Even so, the 4 
risk of effects on the population are low, given its physical and behavioral characteristics (BDCP 5 
Attachment 5.J-2, Memorandum: Analysis of Potential Bird Collisions at Proposed BDCP Transmission 6 
Lines). and new transmission lines would not be expected to have an adverse effect on the species. 7 
Marking transmission lines with flight diverters that make the lines more visible to birds has been 8 
shown to dramatically reduce the incidence of bird mortality (Brown and Drewien 1995). Yee 9 
(2008) estimated that marking devices in the Central Valley could reduce avian mortality by 60%. 10 
All new project transmission lines would be fitted with flight diverters. Bird flight diverters would 11 
make transmission lines highly visible to western burrowing owls and would further reduce any 12 
potential for powerline collisions. 13 

NEPA Effects: The construction and presence of new transmission lines would not result in an 14 
adverse effect on western burrowing owl because the risk of bird strike is considered to be minimal 15 
based on the owl’s physical and behavioral characteristics. All new transmission lines constructed as 16 
a result of the project would be fitted with bird diverters (AMM20 Greater Sandhill Crane), which 17 
have been shown to reduce avian mortality by 60%, which would further reduce any potential for 18 
powerline collisions.  19 

CEQA Conclusion: The construction and presence of new transmission lines would have a less-than-20 
significant impact on western burrowing owl because the risk of bird strike is considered to be 21 
minimal based on the owl’s physical and behavioral characteristics. All new transmission lines 22 
constructed as a result of the project would be fitted with bird diverters (AMM20 Greater Sandhill 23 
Crane), which have been shown to reduce avian mortality by 60%, which would further reduce any 24 
potential for powerline collisions.  25 

Impact BIO-93: Indirect Effects of Plan Implementation on Western Burrowing Owl  26 

Noise and visual disturbances associated with construction-related activities could result in 27 
temporary disturbances that affect western burrowing owl use of up to 13,922 acres of modeled 28 
burrowing owl habitat (6,113 acres of high-value habitat) within 500 feet of covered activities will 29 
temporarily be made less suitable as a result of construction noise and visual disturbances adjacent 30 
to proposed construction areas. Indirect effects associated with construction include noise, dust, and 31 
visual disturbance caused by grading, filling, contouring, and other ground-disturbing operations. 32 
Any disturbance within 250 feet of a burrow occupied by burrowing owl during the breeding season 33 
(February 1–August 31) and within 160 feet during the nonbreeding season (September 1–January 34 
31) could potential displace winter owls or cause abandonment of active nests. These potential 35 
effects would be minimized with incorporation of AMM23 Western Burrowing Owl into the BDCP, 36 
which would require preconstruction surveys and establish no-disturbance buffers around active 37 
burrows. Construction noise above background noise levels (greater than 50 dBA) could extend 500 38 
to 5,250 feet from the edge of construction activities (Appendix 5.J, Attachment 5J.D, Indirect Effects 39 
of the Construction of the BDCP Conveyance Facility on Sandhill Crane, Table 4 in Appendix D, 40 
Substantive BDCP Revisions, of this RDEIR/SEIS), although there are no available data to determine 41 
the extent to which these noise levels could affect western burrowing owl. 42 

The use of mechanical equipment during water conveyance facilities construction could cause the 43 
accidental release of petroleum or other contaminants that could affect western burrowing owl in 44 
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the surrounding habitat. The inadvertent discharge of sediment or excessive dust adjacent to 1 
western burrowing owl habitat could also affect the species. AMM1–AMM7 in addition to AMM23 2 
Western Burrowing Owl would minimize the likelihood of such spills and ensure that measures were 3 
in place to prevent runoff from the construction area and any adverse effects of dust on active nests.  4 

NEPA Effects: Indirect effects on western burrowing owl as a result of Alternative 4 implementation 5 
could have adverse effects on this species through the modification of habitat and potential for 6 
direct mortality. Construction of the new forebay in CZ 8 would have the potential to disrupt nesting 7 
owls or active burrows in the high-value grassland habitat surrounding Clifton Court Forebay and 8 
adjacent to work area. With the implementation of AMM1–AMM7, and AMM23 Western Burrowing 9 
Owl, the indirect effects from Alternative 4 implementation would not be adverse under NEPA.  10 

CEQA Conclusion: Indirect effects on western burrowing owl as a result of Alternative 4 11 
implementation could have significant impacts on these species through the modification of habitat 12 
and potential for direct mortality. Construction of the new forebay in CZ 8 would have the potential 13 
to disrupt nesting owls or active burrows in the high-value grassland habitat surrounding Clifton 14 
Court Forebay and adjacent to work areas. With the implementation of AMM1–AMM7 and AMM23 15 
Western Burrowing Owl, the indirect effects resulting from Alternative 4 implementation would have 16 
a less-than-significant impact on western burrowing owl.  17 

Impact BIO-94: Periodic Effects of Inundation on Western Burrowing Owl Habitat as a Result 18 
of Implementation of Conservation Components  19 

Flooding of the Yolo Bypass from Fremont Weir operations (CM2 Yolo Bypass Fisheries 20 
Enhancement) would increase the frequency and duration of inundation on approximately 1,390–21 
3,303 acres of high-value habitat and 1,522–2,927 acres of low-value habitat (Table 12-4-39). 22 

Based on hypothetical footprints, implementation of CM5 Seasonally Inundated Floodplain 23 
Restoration could result in the periodic inundation of up to approximately 6,941 acres of modeled 24 
habitat (6,162 acres, of which would be low-value foraging habitat; Table 12-4-39). 25 

Burrowing owls cannot use inundated areas for foraging or nesting, and increased inundation 26 
frequency and duration of cultivated lands and grassland habitats may affect prey populations that 27 
have insufficient time to recover following inundation events. Depending on timing, seasonal 28 
inundation of western burrowing owl habitat could result in displacement from nesting burrows or 29 
drowning of individuals. The potential for this effect is considered low because suitable burrow sites 30 
would most likely be located along setback levees, which are expected to be subject to inundation 31 
less frequently than floodplain surfaces that would be less likely to support suitable nesting 32 
burrows.  33 

NEPA Effects: The periodically inundated habitat would not be expected to have an adverse effect on 34 
the population. The potential for direct mortality of western burrowing owl caused by inundation 35 
would be low because the locations of burrows would likely be above elevations consistently subject 36 
to inundation; therefore, the potential impact would not be adverse. 37 

CEQA Conclusion: The potential for direct mortality of western burrowing owl caused by inundation 38 
would be low because the locations of burrows would likely be above elevations consistently subject 39 
to inundation. Therefore, periodic inundation would be expected to have a less-than-significant 40 
impact on the population.  41 
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Western Yellow-Billed Cuckoo 1 

This section describes the effects of Alternative 4, including water conveyance facilities construction 2 
and implementation of other conservation components, on western yellow-billed cuckoo. The 3 
habitat model for Western yellow-billed cuckoo includes potential breeding habitat, which includes 4 
plant alliances from the valley/foothill riparian modeled habitat that contain a dense forest canopy 5 
for foraging with understory willow for nesting, and a minimum patch size of 50 acres, and 6 
migratory habitat, which includes the same plant alliances as breeding habitat without the minimum 7 
50 acres patch size requirement.  8 

The western yellow-billed cuckoo is uncommon in the study area at present, and the likelihood that 9 
it would be found using the modeled habitat is low relative to more abundant riparian species. 10 
Nesting of the species in the study area has not been confirmed for approximately 100 years. 11 
Western yellow-billed cuckoo was detected in the study area during 2009 DHCCP surveys, but 12 
nesting was not confirmed and the bird is suspected to have been a migrant (see Appendix 12C, 13 
2009 to 2011 Bay Delta Conservation Plan EIR/EIS Environmental Data Report, of the Draft EIR/EIS). 14 
Construction and restoration associated with Alternative 4 conservation measures would result in 15 
both temporary and permanent losses of Western yellow-billed cuckoo modeled habitat as indicated 16 
in Table 12-4-40. Full implementation Alternative 4 would also include the following conservation 17 
actions over the term of the BDCP to benefit the western yellow-billed cuckoo (see Chapter 3, 18 
Section 3.3, Biological Goals and Objectives, of the Draft BDCP). 19 

 Restore or create at least 5,000 acres of valley/foothill riparian natural community, with at least 20 
3,000 acres occurring on restored seasonally inundated floodplain (Objective VFRNC1.1, 21 
associated with CM7). 22 

 Protect at least 750 acres of existing valley/foothill riparian natural community in CZ 7 by year 23 
10 (Objective VFRNC1.2, associated with CM3). 24 

 Maintain at least 500 acres of mature riparian forest in CZ 4 or CZ 7 (Objective VFRNC2.3, 25 
associated with CM3 and CM7). 26 

 Maintain the at least 500 acres of mature riparian forest (VFRNC2.3) intermixed with a portion 27 
of the early- to mid-successional riparian vegetation (VFRNC2.2) in large blocks with a 28 
minimum patch size of 50 acres and minimum width of 330 feet (Objective VFRNC2.4, 29 
associated with CM3 and CM7). 30 

As explained below, with the restoration or protection of these amounts of habitat, in addition to 31 
management activities that would enhance these natural communities for the species and 32 
implementation of AMM1–AMM7, AMM10 Restoration of Temporarily Affected Natural Communities, 33 
and AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, Least Bell’s Vireo, Western Yellow-Billed 34 
Cuckoo, impacts on Western yellow-billed cuckoo would not be adverse for NEPA purposes and 35 
would be less than significant for CEQA purposes. 36 
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Table 12-4-40. Changes in Western Yellow-Billed Cuckoo Modeled Habitat Associated with 1 
Alternative 4 (acres)a 2 

Conservation Measureb Habitat Type 

Permanent  Temporary  Periodicd 

NT LLT  NT LLT  CM2 CM5 

CM1 
Breeding 6 6  4 4  NA NA 

Migratory 18 18  19 19  NA NA 

Total Impacts CM1 24 24  23 23    

CM2–CM18 
Breeding 29 142  5 10  11-20 17 

Migratory 278 383  83 94  37-64 125 

Total Impacts CM2–CM18 307 525  88 104  48-84 142 

Total Breeding 35 148  9 14    

Total Migratory 296 401  102 113    

TOTAL IMPACTS 331 549  111 127  48-84 142 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT = near-term 

LLT = late long-term 

NA = not applicable 

 3 

Impact BIO-95: Loss or Conversion of Habitat for and Direct Mortality of Western Yellow-4 
Billed Cuckoo 5 

Alternative 4 conservation measures would result in the combined permanent and temporary loss 6 
of up to 676 acres of modeled habitat for western yellow-billed cuckoo (162 acres of breeding 7 
habitat, 514 acres of migratory habitat, Table 12-4-40). Conservation measures that would result in 8 
these losses are conveyance facilities and transmission line construction, and establishment and use 9 
of reusable tunnel material areas (CM1), Fremont Weir/Yolo Bypass improvements (CM2), tidal 10 
habitat restoration (CM4), and floodplain restoration (CM5). Habitat enhancement and management 11 
activities (CM11) which include ground disturbance or removal of nonnative vegetation, could result 12 
in local adverse habitat effects. In addition, maintenance activities associated with the long-term 13 
operation of the water conveyance facilities and other BDCP physical facilities could degrade or 14 
eliminate western yellow-billed cuckoo modeled habitat. Each of these individual activities is 15 
described below. A summary statement of the combined impacts and NEPA effects and a CEQA 16 
conclusion follow the individual conservation measure discussions. 17 

 CM1 Water Facilities Construction: Construction of Alternative 4 conveyance facilities would 18 
result in the combined permanent and temporary loss of up to 10 acres of breeding habitat (6 19 
acres of permanent loss, 4 acres of temporary loss) for yellow-billed cuckoo. In addition, 37 20 
acres of migratory habitat would be removed (18 acres of permanent loss, 19 acres of 21 
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temporary loss, see Table 12-4-40). Activities that would impact modeled habitat consist of 1 
tunnel, forebay, and intake construction, permanent and temporary access roads, construction 2 
of transmission lines, and temporary barge unloading facilities and work areas. Impacts from 3 
CM1 would occur in the central delta in CZs 3- 6, and 8. Permanent habitat loss would occur 4 
from the construction of Intakes 2, 3, and 5 on the east bank of the Sacramento River between 5 
Freeport and Courtland. Some habitat would also be impacted by the construction of a 6 
permanent access road from the new forebay west to a reusable tunnel material disposal area 7 
and where the realigned Highway 160 would cross Snodgrass Slough. Additional losses would 8 
also occur along Lambert Road where permanent utility lines would be installed and from the 9 
construction of an operable barrier at the confluence of Old River and the San Joaquin River. 10 
Temporary losses of habitat would occur from the construction of a barge unloading facility 11 
west of the intermediate forebay in Snodgrass Slough and where temporary work areas 12 
surround intake sites. Permanent and temporary habitat losses from the above CMs, would 13 
primarily consist of small, fragmented riparian stands in CZ 2–CZ 8 that do not provide high-14 
value habitat for the species. Temporarily affected areas would be restored as riparian habitat 15 
within 1 year following completion of construction activities as described in AMM10 Restoration 16 
of Temporarily Affected Natural Communities. Although the effects are considered temporary, the 17 
restored riparian habitat would require 5 years to several decades, for ecological succession to 18 
occur and for restored riparian habitat to functionally replace habitat that has been affected. The 19 
majority of the riparian vegetation to be temporarily removed is early- to mid-successional; 20 
therefore, the replaced riparian vegetation would be expected to have structural components 21 
comparable to the temporarily removed vegetation within the first 5 to 10 years after the initial 22 
restoration activities are complete.  23 

  24 

 There are no extant occurrences of yellow-billed cuckoo nests in the study area;however, 25 
habitat loss from the construction of CM1 facilities would have the potential to displace 26 
individuals, if present, and remove the functions and value of modeled habitat for nesting, 27 
protection, or foraging. AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, Least Bell’s Vireo, 28 
Western Yellow-Billed Cuckoo (Appendix 3.C, Avoidance and Minimization Measures, of the Draft 29 
BDCP) would minimize the effects of construction on nesting cuckoos if present in the area. 30 
Refer to the Terrestrial Biology Mapbook in Appendix A of this RDEIR/SDEIS for a detailed view 31 
of Alternative 4 construction locations. Impacts from CM1 would occur within the first 10-14 32 
years of Alternative 4 implementation. 33 

 CM2 Yolo Bypass Fisheries Enhancement: Construction of the Yolo bypass fisheries enhancement 34 
would result in the loss of approximately 31 acres of breeding habitat (26 acres of permanent 35 
loss and 5 acres of temporary loss) and 140 acres of migratory habitat (57 acres of permanent 36 
loss and 83 acres of temporary loss)for yellow-billed cuckoo in the Yolo Bypass in CZ 2. The loss 37 
is expected to occur during the first 10 years of Alternative 4 implementation. There are no 38 
extant occurrences of yellow-billed cuckoo nesting in the study area. 39 

 CM4 Tidal Natural Communities Restoration: Tidal habitat restoration site preparation and 40 
inundation would permanently remove an estimated 110 acres of modeled yellow-billed cuckoo 41 
breeding habitat and 310 acres of modeled migratory habitat in CZ 1, 2, 6, and 11. There are no 42 
extant nesting records of yellow-billed cuckoo in the study area. However, a yellow-billed 43 
cuckoo detection was recorded during DHCCP surveys in 2009 (Appendix 12C, 2009 to 2011 Bay 44 
Delta Conservation Plan EIR/EIS Environmental Data Report, of the Draft EIR/EIS) in CZ 5 45 
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between Twin Cities Road and Walnut Grove. These detections do not overlap with the 1 
hypothetical restoration areas for CM4. 2 

 CM5 Seasonally Inundated Floodplain Restoration: Construction of setback levees to restore 3 
seasonally inundated floodplain would permanently and temporarily remove approximately 11 4 
acres of modeled yellow-billed cuckoo breeding habitat (6 acres of permanent loss and 5 acres 5 
of temporary loss) and 27 acres of migratory habitat (16 acres of permanent loss and 11 acres of 6 
temporary loss) in CZ 7. Based on the riparian habitat restoration assumptions, approximately 7 
3,000 acres of valley/foothill riparian habitat would be restored as a component of seasonally 8 
inundated floodplain restoration actions. The actual number of acres that would be restored 9 
may differ from these estimates, depending on how closely the outcome of seasonally inundated 10 
floodplain restoration approximates the assumed outcome. Once this restored riparian 11 
vegetation has developed habitat functions, a portion of it would be suitable to support western 12 
yellow-billed cuckoo habitat once the riparian vegetation has developed habitat functions for 13 
the cuckoo. 14 

 CM11 Natural Communities Enhancement and Management: Habitat protection and management 15 
activities that could be implemented in protected western yellow-billed cuckoo habitats would 16 
maintain and improve the functions of the habitat over the term of the BDCP. With conditions 17 
favorable for its future establishment in the study area, western yellow-billed cuckoo would be 18 
expected to benefit from the increase in protected habitat. However, habitat management- and 19 
enhancement-related activities could disturb western yellow-billed cuckoo nests if they were 20 
present near work sites. CM11 actions designed to enhance wildlife values in restored riparian 21 
habitats may result in localized ground disturbances that could temporarily remove small 22 
amounts of western yellow-billed cuckoo habitat. Ground-disturbing activities, such as removal 23 
of nonnative vegetation and road and other infrastructure maintenance activities, would be 24 
expected to have minor adverse effects on available western yellow-billed cuckoo habitat and 25 
would be expected to result in overall improvements and maintenance of western yellow-billed 26 
cuckoo habitat values over the term of the BDCP. 27 

 Operations and Maintenance: Postconstruction operation and maintenance of the above-ground 28 
water conveyance facilities and restoration infrastructure could result in ongoing but periodic 29 
disturbances that could affect western yellow-billed cuckoo use of the surrounding habitat. 30 
Maintenance activities would include vegetation management, levee and structure repair, and 31 
re-grading of roads and permanent work areas. These effects, however, would be reduced by 32 
AMMs and conservation actions as described below. 33 

 Injury and Direct Mortality: Western yellow-billed cuckoo nesting has not been confirmed in the 34 
Delta for approximately 100 years. However, an unconfirmed breeding detection in 2009 in 35 
DHCCP surveys (Appendix 12C, 2009 to 2011 Bay Delta Conservation Plan EIR/EIS Environmental 36 
Data Report, of the Draft EIR/EIS) and the present of suitable habitat indicates that the species is 37 
potentially breeding in the study area, or may nest there in the future. Construction-related 38 
activities would not be expected to result in direct mortality of adult or fledged western yellow-39 
billed cuckoo if they were present in the study area, because they would be expected to avoid 40 
contact with construction and other equipment. Although there is minimal habitat in the Plan 41 
Area that is of appropriate width, and suitable understory to support nesting cuckoos, if western 42 
yellow-billed cuckoo were to nest in the construction area, construction-related activities, 43 
including equipment operation, noise and visual disturbances could destroy nests or lead to 44 
their abandonment, resulting in mortality of eggs and nestlings. These effects would be avoided 45 
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and minimized with the incorporation of AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, 1 
Least Bell’s Vireo, Western Yellow-Billed Cuckoo into the BDCP.  2 

The following paragraphs summarize the combined effects discussed above and describe other 3 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA conclusions are also 4 
included. 5 

Near-Term Timeframe 6 

Because the water conveyance facilities construction is being evaluated at the project level, the near-7 
term BDCP conservation strategy has been evaluated to determine whether it would provide 8 
sufficient habitat protection and/or restoration in an appropriate timeframe to ensure that the 9 
effects of construction would not be adverse under NEPA. Alternative 4 would remove 442 acres of 10 
modeled habitat for yellow-billed cuckoo in the study area in the near-term. These effects would 11 
result from the construction of the water conveyance facilities (CM1, 47 acres of modeled breeding 12 
and migratory habitat), and implementing other conservation measures (CM2 Yolo Bypass Fisheries 13 
Enhancement, CM4 Tidal Natural Communities Restoration, and CM5 Seasonally Inundated Floodplain 14 
Restoration—395 acres of modeled nesting and migratory habitat). These habitat losses would 15 
primarily consist of small, fragmented riparian stands in CZ 2-CZ 8 that do not provide high-value 16 
habitat for the species. 17 

Typical NEPA and CEQA project-level mitigation ratios for those natural communities affected by 18 
CM1 and that are identified in the biological goals and objectives for yellow-billed cuckoo in Chapter 19 
3, Conservation Strategy, of the Draft BDCP would be 1:1 for restoration/creation and 1:1 protection 20 
of valley/foothill riparian habitat. Using these ratios would indicate that 47 acres of valley/foothill 21 
riparian habitat should be restored/created and 47 acres should be protected to compensate for the 22 
CM1 losses of yellow-billed cuckoo habitat. The near-term effects of other conservation actions 23 
would remove 395 acres of modeled habitat, and therefore require 395 acres of restoration and 395 24 
acres of protection of valley/foothill riparian using the same typical NEPA and CEQA ratios (1:1 for 25 
restoration and 1:1 for protection).  26 

The BDCP has committed to near-term goals of protecting 750 acres and restoring 800 acres of the 27 
valley/foothill riparian natural community in the Plan Area (see Table 3-4 in Chapter 3, Description 28 
of Alternatives, of this RDEIR/SDEIS). These conservation actions are associated with CM3 and CM7 29 
and would occur in the same timeframe as the construction and early restoration losses, thereby 30 
avoiding adverse effects of habitat loss on yellow-billed cuckoo. The majority of the riparian 31 
restoration acres would occur in CZ 7 as part of a reserve system with extensive wide bands or large 32 
patches of valley/foothill riparian natural community (Objectives VFRNC1.1 and VFRNC1.2 in 33 
Chapter 3, Conservation Strategy, of the Draft BDCP). Goals and objectives in the Plan for riparian 34 
restoration also include the restoration, maintenance and enhancement of structural heterogeneity 35 
with adequate vertical and horizontal overlap among vegetation components and over adjacent 36 
riverine channels, freshwater emergent wetlands, and grasslands (Objective VFRNC2.1). These 37 
natural community biological goals and objectives would inform the near-term protection and 38 
restoration efforts and represent performance standards for considering the effectiveness of 39 
conservation actions for the species.  40 

The acres of protection contained in the near-term Plan goals satisfy the typical mitigation ratios 41 
that would be applied to the project-level effects of CM1 and other near-term impacts. However, the 42 
restored riparian habitat would require several years (early-mid successional) and several decades 43 
(mature riparian forest), for ecological succession to occur and for restored riparian habitat to 44 
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functionally replace habitat that has been affected. Because the western yellow-billed cuckoo is not 1 
known to be an established breeder in the study area, the time lag in riparian restoration from BDCP 2 
actions would not be expected to have an adverse population-level effect on the species. Overall, 3 
BDCP riparian habitat restoration actions would be expected to benefit western yellow-billed 4 
cuckoo by increasing opportunities for a breeding population to become reestablished in the study 5 
area.  6 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 7 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 8 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 9 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 10 
Material, AMM7 Barge Operations Plan, and AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, 11 
Least Bell’s Vireo, Western Yellow-Billed Cuckoo. All of these AMMs include elements that would 12 
avoid or minimize the risk of affecting individuals and species habitats adjacent to work areas and 13 
storage sites. The AMMs are described in detail in Appendix 3.C, Avoidance and Minimization 14 
Measures, of the Draft BDCP, and an updated version of AMM6 is described in Appendix D, 15 
Substantive BDCP Revisions, of this RDEIR/SDEIS.  16 

Late Long-Term Timeframe 17 

The habitat model indicates that the study area supports approximately 12,395 acres of modeled 18 
breeding and migratory habitat for yellow-billed cuckoo. Alternative 4 as a whole would result in 19 
the permanent loss of and temporary effects on 676 acres of modeled habitat (5% of the modeled 20 
habitat in the study area). These losses would occur from the construction of the water conveyance 21 
facilities (CM1) and from CM2 Yolo Bypass Fisheries Enhancement, CM4 Tidal Natural Communities 22 
Restoration, and CM5 Seasonally Inundated Floodplain Restoration. The locations of these losses 23 
would be in fragmented riparian habitat throughout the study area.  24 

The Plan includes conservation commitments through CM7 Riparian Natural Community Restoration 25 
and CM3 Natural Communities Protection and Restoration to restore or create at least 5,000 acres 26 
and protect at least 750 acres of valley/foothill riparian woodland. Of the 5,000 acres of restored 27 
riparian natural communities, a minimum of 3,000 acres of valley/foothill riparian would be 28 
restored within the seasonally inundated floodplain, and 1,000 acres would be managed as dense 29 
early to mid-successional riparian forest (Objectives VFRNC1.1 and VFRNC1.2). In addition, at least 30 
500 acres of mature riparian forest would be maintained in CZ 4 or CZ 7(Objective VFRNC2.3). This 31 
mature, riparian forest would be mixed with a portion of the early- to mid-successional riparian 32 
vegetation in large blocks with a minimum patch size of 50 acres and a minimum width of 330 feet 33 
(Objective VFRNC2.2 and VFRNC2.4), which would provide suitable nesting habitat for the cuckoo. 34 
The protection of 750 acres of existing valley/foothill riparian forest in CZ 7 would not provide in its 35 
entirety the vegetative structure needed to support these species, because patch sizes may not be 36 
large enough to support yellow-billed cuckoo breeding habitat. However, a portion of the protected 37 
habitat would provide suitable habitat for the species. Restoration actions through CM7 and CM11 38 
would expand the patches of existing riparian forest in order to support the species should they 39 
become established breeders in the study area.  40 

The BDCP’s beneficial effects analysis (see Chapter 5, Section 5.6, Effects on Covered Wildlife and 41 
Plant Species, of the Draft BDCP) estimates that the restoration and protection actions discussed 42 
above could result in the restoration of 3,397 acres and the protection of 517 acres of habitat for the 43 
yellow-billed cuckoo.  44 
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The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 1 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 2 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 3 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 4 
Material, AMM7 Barge Operations Plan, and AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, 5 
Least Bell’s Vireo, Western Yellow-Billed Cuckoo. All of these AMMs include elements that would 6 
avoid or minimize the risk of affecting individuals and species habitats adjacent to work areas and 7 
storage sites. The AMMs are described in detail in Appendix 3.C, Avoidance and Minimization 8 
Measures, of the Draft BDCP, and an updated version of AMM6 is described in Appendix D, 9 
Substantive BDCP Revisions, of this RDEIR/SDEIS. 10 

NEPA Effects: The loss of western yellow-billed cuckoo habitat associated with Alternative 4 would 11 
represent an adverse effect in the absence of other conservation actions. However, the species is not 12 
an established breeder in the study area and current presence is limited to migrants. In addition, the 13 
habitat that would be lost consists of small, fragmented riparian stands that do not provide high-14 
value habitat for the species. With habitat protection and restoration associated with CM3, CM7, and 15 
CM11, guided by biological goals and objectives and by AMM1–AMM7, AMM10, and AMM22 Suisun 16 
Song Sparrow, Yellow-Breasted Chat, Least Bell’s Vireo, Western Yellow-Billed Cuckoo, which would be 17 
in place during all project activities, the effects of habitat loss and potential mortality on western 18 
yellow-billed cuckoo under Alternative 4 would not be adverse.  19 

CEQA Conclusion:  20 

Near-Term Timeframe 21 

Because the water conveyance facilities construction is being evaluated at the project level, the near-22 
term BDCP conservation strategy has been evaluated to determine whether it would provide 23 
sufficient habitat protection and/or restoration in an appropriate timeframe to ensure that the 24 
effects of construction would be less than significant under CEQA. Alternative 4 would remove 442 25 
acres of modeled habitat for yellow-billed cuckoo in the study area in the near-term. These effects 26 
would result from the construction of the water conveyance facilities (CM1, 47 acres of modeled 27 
breeding and migratory habitat), and implementing other conservation measures (CM2 Yolo Bypass 28 
Fisheries Enhancement, CM4 Tidal Natural Communities Restoration, and CM5 Seasonally Inundated 29 
Floodplain Restoration—395 acres of modeled nesting and migratory habitat). These habitat losses 30 
would primarily consist of small, fragmented riparian stands in CZ 2-CZ 8 that do not provide high-31 
value habitat for the species. 32 

Typical NEPA and CEQA project-level mitigation ratios for those natural communities affected by 33 
CM1 and that are identified in the biological goals and objectives for yellow-billed cuckoo in Chapter 34 
3, Conservation Strategy, of the Draft BDCP would be 1:1 for restoration/creation and 1:1 protection 35 
of valley/foothill riparian habitat. Using these ratios would indicate that 47 acres of valley/foothill 36 
riparian habitat should be restored/created and 47 acres should be protected to mitigate the CM1 37 
losses of yellow-billed cuckoo habitat. The near-term effects of other conservation actions would 38 
remove 395 acres of modeled habitat, and therefore require 395 acres of restoration and 395 acres 39 
of protection of valley/foothill riparian using the same typical NEPA and CEQA ratios (1:1 for 40 
restoration and 1:1 for protection).  41 

The BDCP has committed to near-term goals of protecting 750 acres and restoring 800 acres of the 42 
valley/foothill riparian natural community in the study area (see Table 3-4 in Chapter 3, Description 43 
of Alternatives, of this RDEIR/SDEIS). These conservation actions are associated with CM3 and CM7 44 
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and would occur in the same timeframe as the construction and early restoration losses, thereby 1 
avoiding adverse effects of habitat loss on yellow-billed cuckoo. The majority of the riparian 2 
restoration acres would occur in CZ 7 as part of a reserve system with extensive wide bands or large 3 
patches of valley/foothill riparian natural community (Objectives VFRNC1.1 and VFRNC1.2 in 4 
Chapter 3, Conservation Strategy, of the Draft EIR/EIS). Goals and objectives in the Plan for riparian 5 
restoration also include the restoration, maintenance and enhancement of structural heterogeneity 6 
with adequate vertical and horizontal overlap among vegetation components and over adjacent 7 
riverine channels, freshwater emergent wetlands, and grasslands (Objective VFRNC2.1). These 8 
natural community biological goals and objectives would inform the near-term protection and 9 
restoration efforts and represent performance standards for considering the effectiveness of 10 
conservation actions for the species.  11 

The acres of protection contained in the near-term Plan goals satisfy the typical mitigation ratios 12 
that would be applied to the project-level effects of CM1 and other near-term impacts. However, the 13 
restored riparian habitat would require several years (early-mid successional) and several decades 14 
(mature riparian forest), for ecological succession to occur and for restored riparian habitat to 15 
functionally replace habitat that has been affected. Because the western yellow-billed cuckoo is not 16 
known to be an established breeder in the study area, the time lag in riparian restoration from BDCP 17 
actions would not be expected to have an adverse population-level effect on the species. Overall, 18 
BDCP riparian habitat restoration actions would be expected to benefit western yellow-billed 19 
cuckoo by increasing opportunities for a breeding population to become reestablished in the study 20 
area.  21 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 22 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 23 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 24 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 25 
Material, AMM7 Barge Operations Plan, and AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, 26 
Least Bell’s Vireo, Western Yellow-Billed Cuckoo. All of these AMMs include elements that would 27 
avoid or minimize the risk of affecting individuals and species habitats adjacent to work areas and 28 
storage sites. The AMMs are described in detail in Appendix 3.C, Avoidance and Minimization 29 
Measures, of the Draft BDCP, and an updated version of AMM6 is described in Appendix D, 30 
Substantive BDCP Revisions, of this RDEIR/SDEIS.  31 

In the absence of other conservation actions, the loss of western yellow-billed cuckoo habitat 32 
associated with Alternative 4 would represent an adverse effect as a result of habitat modification 33 
and potential for direct mortality of a special-status species. However, the species is not an 34 
established breeder in the study area and current presence is limited to migrants. In addition, the 35 
habitat that would be lost consists of small, fragmented riparian stands that do not provide high-36 
value habitat for the species. With habitat protection and restoration associated with CM3, CM7, and 37 
CM11, guided by biological goals and objectives and by AMM1–AMM7, AMM10, and AMM22 Suisun 38 
Song Sparrow, Yellow-Breasted Chat, Least Bell’s Vireo, Western Yellow-Billed Cuckoo, which would be 39 
in place during all project activities, the effects of habitat loss and potential mortality on western 40 
yellow-billed cuckoo under Alternative 4 would be less-than-significant. 41 

Late Long-Term Timeframe 42 

The habitat model indicates that the study area supports approximately 12,395 acres of modeled 43 
breeding and migratory habitat for yellow-billed cuckoo. Alternative 4 as a whole would result in 44 
the permanent loss of and temporary effects on 676 acres of modeled habitat (5% of the modeled 45 
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habitat in the study area). These losses would occur from the construction of the water conveyance 1 
facilities (CM1) and from CM2 Yolo Bypass Fisheries Enhancement, CM4 Tidal Natural Communities 2 
Restoration, and CM5 Seasonally Inundated Floodplain Restoration. The locations of these losses 3 
would be in fragmented riparian habitat throughout the study area.  4 

The Plan includes conservation commitments through CM7 Riparian Natural Community Restoration 5 
and CM3 Natural Communities Protection and Restoration to restore or create at least 5,000 acres 6 
and protect at least 750 acres of valley/foothill riparian woodland. Of the 5,000 acres of restored 7 
riparian natural communities, a minimum of 3,000 acres of valley/foothill riparian would be 8 
restored within the seasonally inundated floodplain, and 1,000 acres would be managed as dense 9 
early to mid-successional riparian forest (Objectives VFRNC1.1 and VFRNC1.2). In addition, at least 10 
500 acres of mature riparian forest would be maintained in CZ 4 or CZ 7(Objective VFRNC2.3). This 11 
mature, riparian forest would be mixed with a portion of the early- to mid-successional riparian 12 
vegetation in large blocks with a minimum patch size of 50 acres and a minimum width of 330 feet 13 
(Objective VFRNC2.2 and VFRNC2.4), which would provide suitable nesting habitat for the cuckoo. 14 
The protection of 750 acres of existing valley/foothill riparian forest in CZ 7 would not provide in its 15 
entirety the vegetative structure needed to support these species, because patch sizes may not be 16 
large enough to support yellow-billed cuckoo breeding habitat. However, a portion of the protected 17 
habitat would provide suitable habitat for the species. Restoration actions through CM7 and CM11 18 
would expand the patches of existing riparian forest in order to support the species should they 19 
become established breeders in the study area.  20 

The BDCP’s beneficial effects analysis (see Chapter 5, Section 5.6, Effects on Covered Wildlife and 21 
Plant Species, of the Draft BDCP) estimates that the restoration and protection actions discussed 22 
above could result in the restoration of 3,397 acres and the protection of 517 acres of habitat for the 23 
yellow-billed cuckoo.  24 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 25 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 26 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 27 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 28 
Material, AMM7 Barge Operations Plan, and AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, 29 
Least Bell’s Vireo, Western Yellow-Billed Cuckoo. All of these AMMs include elements that would 30 
avoid or minimize the risk of affecting individuals and species habitats adjacent to work areas and 31 
storage sites. The AMMs are described in detail in Appendix 3.C, Avoidance and Minimization 32 
Measures, of the Draft BDCP, and an updated version of AMM6 is described in Appendix D, 33 
Substantive BDCP Revisions, of this RDEIR/SDEIS. 34 

In the absence of other conservation actions, effects on Western yellow-billed cuckoo from 35 
Alternative 4 would represent an adverse effect as a result of habitat modification and potential for 36 
direct mortality of a special-status species; however, considering Alternative 4’s protection and 37 
restoration provisions, which would provide acreages of new or enhanced habitat in amounts 38 
greater than necessary to compensate for the time lag of restoring habitats lost to construction and 39 
restoration activities, and with implementation of AMM1–AMM7, AMM10, and AMM22 Suisun Song 40 
Sparrow, Yellow-Breasted Chat, Least Bell’s Vireo, Western Yellow-Billed Cuckoo, the loss of habitat or 41 
direct mortality through implementation of Alternative 4 would not result in a substantial adverse 42 
effect through habitat modifications and would not substantially reduce the number or restrict the 43 
range of the species. Therefore, the loss of habitat or potential mortality under this alternative 44 
would have a less-than-significant impact on western yellow-billed cuckoo. 45 



 
Alternative 4 

Terrestrial Biological Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12-392 
2015 

ICF 00139.14 

 

Impact BIO-96: Fragmentation of Western Yellow-Billed Cuckoo Habitat as a Result of 1 
Constructing the Water Conveyance Facilities 2 

Grading, filling, contouring, and other initial ground-disturbing operations for water conveyance 3 
facilities construction may temporarily fragment modeled western yellow-billed cuckoo habitat. 4 
This could temporarily reduce the extent and functions supported by the affected habitat. Because 5 
western yellow-billed cuckoo is not currently known to breed in the study area, and the protection 6 
and restoration of riparian habitat will expand contiguous habitat block requirements, habitat 7 
fragmentation would have a, minimal effect on the species.  8 

NEPA Effects: Fragmentation of habitat would not have an adverse effect on western yellow-billed 9 
cuckoo. The habitat functions in the study area for the species would be greatly improved through 10 
the implementation of CM5, which would restore and protect large contiguous patches of riparian 11 
habitat. 12 

CEQA Conclusion: Fragmentation of habitat would have a less-than-significant impact on western 13 
yellow-billed cuckoo. The habitat functions in the study area for the species would be greatly 14 
improved through the implementation of CM5, which would restore and protect large contiguous 15 
patches of riparian habitat.  16 

Impact BIO-97: Effects on Western Yellow-Billed Cuckoo Associated with Electrical 17 
Transmission Facilities 18 

New transmission lines would increase the risk for bird-power line strikes, which could result in 19 
injury or mortality of western yellow-billed cuckoo. Because the western yellow-billed cuckoo uses 20 
riparian forests to meet all of its breeding and wintering life requisites, the species remains 21 
primarily within the canopy of riparian forests and rarely ventures into open spaces except during 22 
migration, limiting its opportunity to encounter the proposed transmission lines. As a summer 23 
resident, if the species were to occur in the study area, it would be during periods of relatively high 24 
visibility and clear weather conditions, thus further reducing collision risk from daily use patterns 25 
or seasonal migration flights. Finally, western yellow-billed cuckoo wing shape is characterized by 26 
low wing loading and a moderate aspect ratio, making the species moderately maneuverable and 27 
presumably able to avoid collisions, especially during high-visibility conditions (BDCP Attachment 28 
5.J-2, Memorandum: Analysis of Potential Bird Collisions at Proposed BDCP Transmission Lines).  29 

Transmission line poles and towers also provide perching substrate for raptors, which are predators 30 
on western yellow-billed cuckoo. Although there is potential for transmission lines to result in 31 
increased perching opportunities for raptors, the existing network of transmission lines in the study 32 
area currently poses these risks and any incremental risk associated with the new power line 33 
corridors would not be expected to affect the population. In addition, the transmission lines that 34 
would be constructed in the vicinity of modeled western yellow-billed cuckoo habitat would be 35 
temporary and would be removed within 10-14 years of Alternative 4 implementation. Because 36 
there is low probability for the species to occur in the study area, and because the transmission lines 37 
that would be constructed near modeled habitat would be temporary, any increase in predation risk 38 
on western yellow-billed cuckoo from an increase in raptor perching opportunities is minimal.  39 

NEPA Effects: The risk of bird-strike is considered to be minimal based on the species’ rarity in the 40 
study area, its proclivity to remain in the riparian canopy, its presence in the study area during 41 
periods of relative high visibility, and its overall ability to successfully negotiate around overhead 42 
wires that it may encounter. Transmission line poles and towers also provide perching substrate for 43 
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raptors, which could result in increased predation pressure on western yellow-billed cuckoo. 1 
However, because there is a low probability for the species to occur in the study area, and because 2 
the transmission lines that would be constructed near modeled habitat would be temporary, any 3 
increase in predation risk on western yellow-billed cuckoo from an increase in raptor perching 4 
opportunities is minimal. Therefore the construction and operation of new transmission lines under 5 
Alternative 4 would not result in an adverse effect on western yellow-billed cuckoo. 6 

CEQA Conclusion: The construction and presence of new transmission lines would have a less-than-7 
significant impact on western yellow-billed cuckoo because the risk of bird-strike is considered to 8 
be minimal based on the species’ rarity in the study area, its proclivity to remain in the riparian 9 
canopy, its presence during periods of relative high visibility, and its overall ability to successfully 10 
negotiate around overhead wires that it may encounter. Transmission line poles and towers also 11 
provide perching substrate for raptors, which could result in increased predation pressure on 12 
western yellow-billed cuckoo. However, because there is a low probability for the species to occur in 13 
the study area, and because the transmission lines that would be constructed near modeled habitat 14 
would be temporary, any increase in predation risk on western yellow-billed cuckoo from an 15 
increase in raptor perching opportunities is minimal. Therefore the construction and operation of 16 
new transmission lines under Alternative 4 would result in a less-than-significant impact on western 17 
yellow-billed cuckoo. 18 

Impact BIO-98: Indirect Effects of Plan Implementation on Western Yellow-Billed Cuckoo  19 

Construction- and operation-related effects: Noise and visual disturbances associated with 20 
construction-related activities could result in temporary disturbances that affect western yellow-21 
billed cuckoo use of modeled habitat adjacent to proposed construction areas. Construction noise 22 
above background noise levels (greater than 50 dBA) could extend 500 to 5,250 feet from the edge 23 
of construction activities (Appendix 5.J, Attachment 5J.D, Indirect Effects of the Construction of the 24 
BDCP Conveyance Facility on Sandhill Crane, Table 4 in Appendix D, Substantive BDCP Revisions, of 25 
this RDEIR/SEIS), although there are no available data to determine the extent to which these noise 26 
levels could affect western yellow-billed cuckoo. Indirect effects associated with construction 27 
include noise, dust, and visual disturbance caused by grading, filling, contouring, and other ground-28 
disturbing operations outside the project footprint but within 1,300 feet from the construction edge. 29 
If western yellow-billed cuckoo were to nest in or adjacent to work areas, construction and 30 
subsequent maintenance-related noise and visual disturbances could mask calls, disrupt foraging 31 
and nesting behaviors, and reduce the functions of suitable nesting habitat for these species. These 32 
potential effects would be minimized with incorporation of AMM22 Suisun Song Sparrow, Yellow-33 
Breasted Chat, Least Bell’s Vireo, Western Yellow-Billed Cuckoo into the BDCP. The use of mechanical 34 
equipment during water conveyance facilities construction could cause the accidental release of 35 
petroleum or other contaminants that could affect western yellow-billed cuckoo in the surrounding 36 
habitat. The inadvertent discharge of sediment or excessive dust adjacent to western yellow-billed 37 
cuckoo habitat could also affect the species. AMM1–AMM7, AMM10, in addition to AMM22 Suisun 38 
Song Sparrow, Yellow-Breasted Chat, Least Bell’s Vireo, Western Yellow-Billed Cuckoo would minimize 39 
the likelihood of such spills from occurring and ensure that measures were in place to prevent 40 
runoff from the construction area and any adverse effects of dust on active nests. 41 

NEPA Effects: Indirect effects on western yellow-billed cuckoo as a result of Alternative 4 42 
implementation could have adverse effects on the species through the modification of habitat and 43 
potential for direct mortality. However, due to the species’ minimal presence in the study area, and 44 
with the incorporation of AMM1–AMM7 and AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, 45 
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Least Bell’s Vireo, Western Yellow-Billed Cuckoo into the BDCP, indirect effects would not have an 1 
adverse effect on western yellow-billed cuckoo. 2 

CEQA Conclusion: Indirect effects on western yellow-billed cuckoo as a result of Alternative 4 3 
implementation could have a significant impact on the species from modification of habitat. With the 4 
incorporation of AMM1–AMM7 and AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, Least Bell’s 5 
Vireo, Western Yellow-Billed Cuckoo into the BDCP, indirect effects as a result of Alternative 4 6 
implementation would have a less-than-significant impact on western yellow-billed cuckoo. 7 

Impact BIO-99: Periodic Effects of Inundation of Western Yellow-Billed Cuckoo Habitat as a 8 
Result of Implementation of Conservation Components 9 

Flooding of the Yolo Bypass from Fremont Weir operations (CM2) would increase the frequency and 10 
duration of inundation of approximately 11-20 acres of modeled western yellow-billed cuckoo 11 
breeding habitat and 37–64 acres of modeled migratory habitat. No adverse effects of increased 12 
inundation frequency on western yellow-billed cuckoo or its habitat are expected because the 13 
cuckoo breeding period is outside the period the weir would be operated. In addition, riparian 14 
vegetation supporting habitat has persisted under the existing Yolo Bypass flooding regime, and 15 
changes to frequency and inundation would be within the tolerance of these vegetation types.  16 

Based on hypothetical floodplain restoration, CM5 implementation could result in periodic 17 
inundation of up to 142 acres of modeled western yellow-billed cuckoo habitat (17 acres of breeding 18 
habitat, 125 acres of migratory habitat). Inundation of restored floodplains is not expected to affect 19 
western yellow-billed cuckoo or its habitat adversely because the cuckoo breeding period is outside 20 
the period the floodplains would likely be inundated, and periodic inundation of floodplains is 21 
expected to restore a more natural flood regime in support of riparian vegetation types that provide 22 
nesting and migratory habitat for western yellow-billed cuckoo. The overall effect of seasonal 23 
inundation in existing riparian natural communities is likely to be beneficial for western yellow-24 
billed cuckoo, because, historically, flooding was the main natural disturbance regulating ecological 25 
processes in riparian areas, and flooding promotes the germination and establishment of many 26 
native riparian plants.  27 

NEPA Effects: Periodic effects of inundation would not have an adverse on yellow-billed cuckoo if 28 
they were to establish as breeders in the study area, because flooding is expected to occur outside of 29 
the breeding season. 30 

CEQA Conclusion: Periodic effects of inundation would have a less-than-significant impact on 31 
yellow-billed cuckoos if they were to establish as breeders in the study area, because flooding is 32 
expected to occur outside of the breeding season. 33 

White-Tailed Kite 34 

This section describes the effects of Alternative 4, including water conveyance facilities construction 35 
and implementation of other conservation components, on white-tailed kite. The habitat model used 36 
to assess impacts on white-tailed kite includes nesting habitat and foraging habitat. Most white-37 
tailed kites in the Sacramento Valley are found in oak and cottonwood riparian forests, valley oak 38 
woodlands, or other groups of trees and are usually associated with compatible foraging habitat for 39 
the species in patches greater than 1,500 square meters (Erichsen et al. 1996). Modeled foraging 40 
habitat for white-tailed kite consists of pasture and hay crops, compatible row and grain crops and 41 
natural vegetation such as seasonal wetlands and annual grasslands (Erichsen et al. 1995). 42 
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Construction and restoration associated with Alternative 4 conservation measures would result in 1 
both temporary and permanent losses of white-tailed kite modeled habitat as indicated in Table 12-2 
4-41. The majority of the losses would take place over an extended period of time as tidal marsh is 3 
restored in the study area. Although restoration for the loss of nesting and foraging habitat would be 4 
initiated in the same timeframe as the losses, it could take one or more decades (for nesting habitat) 5 
for restored habitats to replace the functions of habitat lost. This time lag between impacts and 6 
restoration of habitat function would be minimized by specific requirements of AMM39 White-Tailed 7 
Kite, including the planting of mature trees in the near-term time period. Full implementation of 8 
Alternative 4 would also include the following biological objectives over the term of the BDCP to 9 
benefit the white-tailed kite (see Chapter 3, Section 3.3, Biological Goals and Objectives, of the Draft 10 
BDCP). 11 

 Restore or create at least 5,000 acres of valley/foothill riparian natural community, with at least 12 
3,000 acres occurring on restored seasonally inundated floodplain (Objective VFRNC1.1, 13 
associated with CM7). 14 

 Protect at least 750 acres of existing valley/foothill riparian natural community in CZ 7 by year 15 
10 (Objective VFRNC1.2, associated with CM3). 16 

 Protect at least 8,000 acres of grassland with at least 2,000 acres protected in CZ 1, at least 1,000 17 
acres protected in CZ 8, at least 2,000 acres protected in CZ 11, and the remainder distributed 18 
among CZs 1, 2, 4, 5, 7, 8, and 11 (Objective GNC1.1, associated with CM3). 19 

 Restore at least 2,000 acres of grasslands (Objective GNC1.2, associated with CM8). 20 

 Protect at least 150 acres of alkali seasonal wetland and at least 600 acres of existing vernal pool 21 
complex in CZs 1, 8, and/or 11 (Objectives ASWNC1.1 and VPNC1.1, associated with CM3). 22 

 Protect and enhance at least 8,100 acres of managed wetland, at least 1,500 acres of which are 23 
in the Grizzly Island Marsh Complex (Objective MWNC1.1, associated with CM3). 24 

 Increase prey availability and accessibility for grassland-foraging species (Objectives ASWNC2.4, 25 
VPNC2.5, and GNC2.4, associated with CM11). 26 

 Protect at least 48,625 acres of cultivated lands that provide suitable habitat for covered and 27 
other native wildlife species (Objective CLNC1.1, associated with CM3). 28 

 Plant and maintain native trees along roadsides and field borders within protected cultivated 29 
lands at a rate of one tree per 10 acres (Objective SH2.1, associated with CM11). 30 

 Maintain and protect the small patches of important wildlife habitats associated with cultivated 31 
lands within the reserve system including isolated valley oak trees, trees and shrubs along field 32 
borders and roadsides, remnant groves, riparian corridors, water conveyance channels, 33 
grasslands, ponds, and wetlands (Objective CLNC1.3, associated with CM3). 34 

 Establish 20- to 30- foot-wide hedgerows along fields and roadsides to promote prey 35 
populations throughout protected cultivated lands (Objective SH2.2, associated with CM11) 36 

As explained below, with the restoration or protection of these amounts of habitat, in addition to 37 
management activities that would enhance these natural communities for the species and 38 
implementation of AMM1–AMM7, AMM10 Restoration of Temporarily Affected Natural Communities , 39 
and AMM39 White-Tailed Kite, impacts on white-tailed kite would not be adverse for NEPA purposes 40 
and would be less than significant for CEQA purposes. 41 
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Table 12-4-41. Changes in White-Tailed Kite Modeled Habitat Associated with Alternative 4 (acres)a 1 

Conservation 
Measureb 

Habitat 
Type 

Permanent  Temporary  Periodicd 

NT LLT  NT LLT  CM2 CM5 

CM1 
Nesting 31 31  21 21  NA NA 

Foraging 3,420 3,420  1,181 1,181  NA NA 

Total Impacts CM1 3,451 3,451  1,202 1,202    

CM2–CM18 
Nesting 312 507  88 121  48–82 230 

Foraging 8,723 52,675  516 1,484  3,030–6,651 7,402 

Total Impacts CM2–CM18 9,035 53,182  604 1,605  3,078–6,733 7,632 

Total Nesting 343 538  109 142    

Total Foraging 12,143 56,095  1,697 2,665    

TOTAL IMPACTS 12,486 56,663  1,806 2,807  3,078–6,733 7,632 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and Covered 
Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over the BDCP’s 
near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late long-

term timeframes. The LLT acreages represent the total amount of habitat that would be affected over the 
50-year life of the BDCP and do not reflect habitat increases that would result from restoration, creation and 
protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a range 
based on different flow regimes at the proposed notch in Fremont Weir. 

NT = near-term 

LLT = late long-term 

NA = not applicable 

 2 

Impact BIO-100: Loss or Conversion of Habitat for and Direct Mortality of White-Tailed Kite 3 

Alternative 4 conservation measures would result in the combined permanent and temporary loss 4 
of up to 59,470 acres of modeled habitat (680 acres of nesting habitat and 58,760 acres of foraging 5 
habitat) for white-tailed kite (Table 12-4-41). Conservation measures that would result in these 6 
losses are conveyance facilities and transmission line construction, and establishment and use of 7 
reusable tunnel material areas (CM1), Yolo Bypass fisheries improvements (CM2), tidal habitat 8 
restoration (CM4), floodplain restoration (CM5), riparian restoration, (CM7), grassland restoration 9 
(CM8), vernal pool and wetland restoration (CM9), nontidal marsh restoration (CM10), and 10 
construction of conservation hatcheries (CM18). Habitat enhancement and management activities 11 
(CM11), which include ground disturbance or removal of nonnative vegetation, could result in local 12 
habitat effects. In addition, maintenance activities associated with the long-term operation of the 13 
water conveyance facilities and other BDCP physical facilities could affect white-tailed kite modeled 14 
habitat. Each of these individual activities is described below. A summary statement of the combined 15 
impacts and NEPA effects, and a CEQA conclusion follow the individual conservation measure 16 
discussions. 17 

 CM1 Water Facilities Construction: Construction of Alternative 4 water conveyance facilities 18 
would result in the combined permanent and temporary loss of up to 52 acres of white-tailed 19 
kite nesting habitat (31 acres of permanent loss and 21 acres of temporary loss). In addition, 20 
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4,601 acres of foraging habitat would be removed (3,420 acres of permanent loss, 1,181 acres of 1 
temporary loss). Activities that would impact modeled white-tailed kite habitat consist of 2 
tunnel, forebay, and intake construction, temporary access roads, and construction of 3 
transmission lines. Most of the permanent loss of nesting habitat would occur where Intakes 1–3 4 
impact the Sacramento River’s east bank between Freeport and Courtland. The riparian areas 5 
here are very small patches, some dominated by valley oak and others by nonnative trees. Some 6 
nesting habitat would be lost due to construction of a permanent access road from the new 7 
forebay west to a reusable tunnel material disposal area and where the realigned Highway 160 8 
would cross Snodgrass Slough. Permanent losses would also occur along Lambert Road where 9 
permanent utility lines would be installed and from the construction of an operable barrier at 10 
the confluence of Old River and the San Joaquin River. Temporary losses of nesting habitat 11 
would occur from the construction of a barge unloading facility west of the intermediate forebay 12 
in Snodgrass Slough and where temporary work areas surround intake sites. The riparian 13 
habitat in these areas is also composed of very small patches or stringers bordering waterways, 14 
which are composed of valley oak and scrub vegetation. There are no occurrences of nesting 15 
white-tailed kite that overlap with the construction footprint of CM1. The implementation of 16 
AMM39 White-Tailed Kite (Appendix 3.C, Avoidance and Minimization Measures, of the Draft 17 
BDCP) would minimize the effects of construction on kites if they were to nest in the area. 18 
Impacts on foraging habitat would occur throughout the central Delta in CZs 3- 6, and CZ 8. 19 
Refer to the Terrestrial Biology Mapbook in Appendix A of this RDEIR/SDEIS for a detailed view 20 
of Alternative 4 construction locations. Impacts from CM1 would occur within the first 10-14 21 
years of Alternative 4 implementation. 22 

 CM2 Yolo Bypass Fisheries Enhancement: Construction of the Yolo bypass fisheries enhancement 23 
would result in the combined permanent and temporary loss of up to 170 acres of nesting 24 
habitat (82 acres of permanent loss, 88 acres of temporary loss) in the Yolo Bypass in CZ 2. In 25 
addition, 1,525 acres of foraging habitat would be removed (1,008 acres of permanent loss, 516 26 
acres of temporary loss). Activities through CM2 could involve excavation and grading in 27 
valley/foothill riparian areas to improve passage of fish through the bypasses. Most of the 28 
riparian losses would occur at the north end of Yolo Bypass where major fish passage 29 
improvements are planned. Excavation to improve water movement in the Toe Drain and in the 30 
Sacramento Weir would also remove white-tailed kite habitat. The loss is expected to occur 31 
during the first 10 years of Alternative 4 implementation. 32 

 CM4 Tidal Natural Communities Restoration: Tidal habitat restoration site preparation and 33 
inundation would permanently remove an estimated 383 acres of white-tailed kite nesting 34 
habitat and 41,625 acres of foraging habitat. The majority of the acres lost would consist of 35 
cultivated lands in CZs 1, 2, 4, 5, 6, and/or 7. Grassland losses would likely occur in the vicinity 36 
of Cache Slough, on Decker Island in the West Delta ROA, on the upslope fringes of Suisun Marsh, 37 
and along narrow bands adjacent to waterways in the South Delta ROA. Tidal restoration would 38 
directly impact and fragment grassland just north of Rio Vista in and around French and 39 
Prospect Islands, and in an area south of Rio Vista around Threemile Slough. Losses of alkali 40 
seasonal wetland complex habitat would likely occur in the south end of the Yolo Bypass and on 41 
the northern fringes of Suisun Marsh. The conversion of cultivated lands to tidal wetlands over 42 
fairly broad areas within the tidal restoration footprints could result in the removal or 43 
abandonment of nesting territories that occur within or adjacent to the restoration areas. Trees 44 
would not be actively removed but tree mortality would be expected over time as areas became 45 
tidally inundated. Depending on the extent and value of remaining habitat, this could reduce the 46 
local nesting population.  47 
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 CM5 Seasonally Inundated Floodplain Restoration: Construction of setback levees to restore 1 
seasonally inundated floodplain and riparian restoration actions would remove approximately 2 
75 acres of white-tailed kite nesting habitat (42 acres of permanent loss, 33 acres of temporary 3 
loss) and 2,675 acres of foraging habitat (1,706 acres of permanent loss, 968 acres of temporary 4 
loss). These losses would be expected after the first 10 years of Alternative 4 implementation 5 
along the San Joaquin River and other major waterways in CZ 7.  6 

 CM7 Riparian Natural Community Restoration: Riparian restoration would permanently remove 7 
approximately 971 acres of white-tailed kite foraging habitat as part of tidal restoration and 8 
3,991 acres as part of seasonal floodplain restoration through CM7.  9 

 CM8 Grassland Natural Community Restoration: Restoration of grassland is expected to be 10 
implemented on agricultural lands and would result in the conversion of 1,849 acres of white-11 
tailed kite agricultural foraging habitat to grassland foraging habitat in CZs 1, 2, 4, 5, 7, 8, and 11. 12 
If agricultural lands supporting higher value foraging habitat than the restored grassland were 13 
removed, there would be a loss of white-tailed kite foraging habitat value. 14 

 CM10 Nontidal Marsh Restoration: Restoration and creation of nontidal freshwater marsh would 15 
result in the permanent conversion of 1,440 acres of cultivated lands to nontidal marsh in CZ 2 16 
and CZ 4. This would not result in a loss of foraging habitat as both natural communities are 17 
foraging habitat for white-tailed kite. Small patches of riparian vegetation that support White-18 
tailed kite nesting habitat may develop along the margins of restored nontidal marsh restoration 19 
would also provide foraging habitat for the species.  20 

 CM11 Natural Communities Enhancement and Management: Habitat management- and 21 
enhancement-related activities could disturb white-tailed kite nests if they were present near 22 
work sites. A variety of habitat management actions that are designed to enhance wildlife values 23 
in BDCP-protected habitats may result in localized ground disturbances that could temporarily 24 
remove small amounts of white-tailed kite habitat and reduce the functions of habitat until 25 
restoration is complete. Ground-disturbing activities, such as removal of nonnative vegetation 26 
and road and other infrastructure maintenance, are expected to have minor effects on available 27 
white-tailed kite habitat and are expected to result in overall improvements to and maintenance 28 
of habitat values over the term of the BDCP. These effects cannot be quantified, but are expected 29 
to be minimal and would be avoided and minimized by the AMMs listed below (AMMs are 30 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, 31 
AMM39 White-Tailed Kite and an updated version of AMM6 Disposal and Reuse of Spoils, Reusable 32 
Tunnel Material and Dredged Material is described in Appendix D, Substantive BDCP Revisions, of 33 
this RDEIR/SDEIS). CM11 would also include the construction of recreational-related facilities 34 
including trails, interpretive signs, and picnic tables (see Chapter 4, Covered Activities and 35 
Associated Federal Actions, of the Draft BDCP). The construction of trailhead facilities, signs, 36 
staging areas, picnic areas, bathrooms, etc. would be placed on existing, disturbed areas when 37 
and where possible. However, approximately 50 acres of white-tailed kite grassland foraging 38 
habitat would be lost from the construction of trails and facilities.  39 

 CM18 Conservation Hatcheries: Implementation of CM18 would remove up to 35 acres of high-40 
white-tailed kite foraging habitat for the development of a delta and longfin smelt conservation 41 
hatchery in CZ 1. The loss is expected to occur during the first 10 years of Plan implementation. 42 

Permanent and temporary white-tailed kite nesting habitat losses from the above conservation 43 
measures, would primarily consist of small, fragmented riparian stands. Temporarily affected 44 
nesting habitat would be restored as riparian habitat within 1 year following completion of 45 
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construction activities as described in AMM10 Restoration of Temporarily Affected Natural 1 
Communities. The restored riparian habitat would require 1 to several decades to functionally 2 
replace habitat that has been affected and for trees to attain sufficient size and structure suitable 3 
for nesting by white-tailed kite. AMM39 White-Tailed Kite contains actions described below to 4 
reduce the effect of temporal loss of nesting habitat, including the transplanting of mature trees 5 
and planting of trees near high-value foraging habitat. The functions of agricultural and 6 
grassland communities that provide foraging habitat for white-tailed kite are expected to be 7 
restored relatively quickly. 8 

 Operations and Maintenance: Postconstruction operation and maintenance of the above-ground 9 
water conveyance facilities and restoration infrastructure could result in ongoing but periodic 10 
disturbances that could affect white-tailed kite use of the surrounding habitat. Maintenance 11 
activities would include vegetation management, levee and structure repair, and re-grading of 12 
roads and permanent work areas. These effects, however, would be reduced by AMM1–AMM7 13 
and AMM39 White-Tailed Kite in addition to conservation actions as described below. 14 

 Injury and Direct Mortality: Construction-related activities would not be expected to result in 15 
direct mortality of adult or fledged white-tailed kite if they were present in the study area, 16 
because they would be expected to avoid contact with construction and other equipment. 17 
However, if white-tailed kite were to nest in the construction area, construction-related 18 
activities, including equipment operation, noise and visual disturbances could affect nests or 19 
lead to their abandonment, potentially resulting in mortality of eggs and nestlings. These effects 20 
would be avoided and minimized with the incorporation of AMM39 White-Tailed Kite into the 21 
BDCP.  22 

The following paragraphs summarize the combined effects discussed above and describe other 23 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA conclusions are also 24 
included. 25 

Near-Term Timeframe 26 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 27 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 28 
provide sufficient habitat protection and/or restoration in an appropriate timeframe to ensure that 29 
the effect of construction would not be adverse under NEPA. Alternative 4 would remove 452 acres 30 
(343 acres of permanent loss, 109 acres of temporary loss) of white-tailed kite nesting habitat in the 31 
study area in the near-term. These effects would result from the construction of the water 32 
conveyance facilities (CM1, 52 acres), and implementing other conservation measures (CM2 Yolo 33 
Bypass Fisheries Enhancement, CM4 Tidal Natural Communities Restoration, and CM5 Seasonally 34 
Inundated Floodplain Restoration—400 acres). In addition, 13,840 acres (12,143 acres of permanent 35 
loss, 1,697 acres of temporary loss) of white-tailed kite foraging habitat would be removed or 36 
converted in the near-term (CM1, 4,601 acres; CM2 Yolo Bypass Fisheries Enhancement, CM4 Tidal 37 
Natural Communities Restoration, CM5 Seasonally Inundated Floodplain Restoration, CM7 Riparian 38 
Natural Community Restoration, CM8 Grassland Natural Community Restoration, CM9 Vernal Pool and 39 
Alkali Seasonal Wetland Complex Restoration, CM11 Natural Communities Enhancement and 40 
Management and CM18 Conservation Hatcheries—9,239 acres). 41 

Typical NEPA and CEQA project-level mitigation ratios for those natural communities affected by 42 
CM1 and that are identified in the biological goals and objectives for white-tailed kite in Chapter 3, 43 
Conservation Strategy, of the Draft BDCP would be 1:1 for restoration/creation and 1:1 protection of 44 
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valley/foothill riparian habitat for nesting habitat, and 1:1 protection for foraging habitat. Using 1 
these ratios would indicate that 52 acres of nesting habitat should be restored/ created and 52 acres 2 
should be protected to mitigate the CM1 losses of white-tailed kite nesting habitat. In addition, 4,601 3 
acres should be protected to compensate for the CM1 losses of white-tailed kite foraging habitat. 4 
The near-term effects of other conservation actions would remove 400 acres of modeled nesting 5 
habitat, and therefore require 400 acres of restoration and 400 acres of protection of nesting 6 
habitat. Similarly, the near-term effects of other conservation actions would result in the loss or 7 
conversion of 9,239 acres of modeled foraging habitat, and therefore require 9,239 acres of 8 
protection of foraging habitat using the same typical NEPA and CEQA ratios (1:1 for restoration and 9 
1:1 for protection of nesting habitat; 1:1 for restoration and 1:1 for protection of foraging habitat).  10 

The BDCP has committed to near-term goals of protecting 750 acres and restoring 800 acres of 11 
valley/foothill riparian natural community, protecting 2,000 acres and restoring 1,140 acres of 12 
grassland natural community, protecting 400 acres of vernal pool complex, protecting 120 acres of 13 
alkali seasonal wetland complex, protecting 4,800 acres of managed wetland natural community, 14 
protecting 15,400 acres of non-rice cultivated lands, protecting 900 acres of rice or rice equivalent 15 
habitat, and restoring 19,150 acres of tidal wetlands (see Table 3-4 in Chapter 3, Description of 16 
Alternatives, of this RDEIR/SDEIS). These conservation actions are associated with CM3, CM4, CM7, 17 
and CM8 and would occur in the same timeframe as the construction and early restoration losses.  18 

The majority of riparian protection and restoration acres would occur in CZ 7 as part of a reserve 19 
system with extensive wide bands or large patches of valley/foothill riparian natural community 20 
(Objectives VFRNC1.1 and VFRNC1.2 in Chapter 3, Conservation Strategy, of the Draft BDCP). 21 
Riparian restoration would expand the patches of existing riparian forest in order to support nesting 22 
habitat for the species. White-tailed kite is excluded from narrow bands of riparian vegetation by 23 
Swainson’s hawks and therefore requires wide patches of nesting habitat where its range overlaps 24 
with Swainson’s hawk. The distribution and abundance of potential white-tailed kite nest trees 25 
would be increased by planting and maintaining native trees along roadsides and field borders 26 
within protected cultivated lands at a rate of one tree per 10 acres (Objective SWHA2.1). In addition, 27 
small but essential nesting habitat associated with cultivated lands would also be maintained and 28 
protected such as isolated trees, tree rows along field borders or roads, or small clusters of trees in 29 
farmyards or at rural residences (Objective CLNC1.3). 30 

Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 (Objectives GNC1.1 31 
and GNC1.2) Grassland protection in CZ 1, 8, and 11 would be associated with vernal pool and alkali 32 
seasonal wetland complexes (Objectives ASWNC1.1 and VPNC1.1) and would result in a contiguous 33 
matrix of grassland, alkali seasonal wetland, and vernal pool natural communities which would 34 
provide foraging habitat for white-tailed kite and reduce the effects of current levels of habitat 35 
fragmentation. Small mammal populations would also be increased on protected lands, enhancing 36 
the foraging value of these natural communities (Objectives ASWNC2.4, VPNC2.5, and GNC2.4). 37 
Foraging opportunities would also be improved by enhancing prey populations through the 38 
establishment of 20- to 30-foot-wide hedgerows along field borders and roadsides within protected 39 
cultivated lands (Objective SWHA2.2). Remnant patches of grassland or other uncultivated areas 40 
would also be protected and maintained as part of the cultivated lands reserve system which would 41 
provide additional foraging habitat and a source of rodent prey that could recolonize cultivated 42 
fields (Objective CLNC1.3). The protection of managed wetlands (including upland grassland 43 
components) that dry during the spring would also serve as foraging habitat for white-tailed kite as 44 
prey species recolonize the fields (Objective MWNC1.1). In addition, the restoration of 19,150 acres 45 
of tidal natural communities, including transitional uplands would provide high-value foraging 46 
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habitat for the white-tailed kite. At least 15,400 acres of cultivated lands that provide habitat for 1 
covered and other native wildlife species would be protected in the near-term time period 2 
(Objective CLNC1.1). These biological goals and objectives would inform the near-term protection 3 
and restoration efforts and represent performance standards for considering the effectiveness of 4 
restoration actions. The acres of restoration and protection contained in the near-term Plan goals 5 
and the additional detail in the biological objectives satisfy the typical mitigation that would be 6 
applied to the project-level effects of CM1 on white-tailed kite foraging habitat, as well as mitigate 7 
the near-term effects of the other conservation measures. 8 

The 750 acres of protection and 800 acres of restoration contained in the near-term Plan goals 9 
satisfy the typical mitigation ratios that would be applied to the project-level effects of CM1 and 10 
other near-term impacts on white-tailed kite nesting habitat. The 800 acres of restored riparian 11 
habitat would be initiated in the near-term to offset the loss of modeled nesting habitat, but would 12 
require one to several decades to functionally replace habitat that has been affected and for trees to 13 
attain sufficient size and structure suitable for nesting by white-tailed kites. This time lag between 14 
the removal and restoration of nesting habitat could have a substantial impact on white-tailed kite 15 
in the near-term time period. Nesting habitat is limited throughout much of the study area, 16 
consisting mainly of intermittent riparian, isolated trees, small groves, tree rows along field borders, 17 
roadside trees, and ornamental trees near rural residences. The removal of nest trees or nesting 18 
habitat would further reduce this limited resource and could reduce or restrict the number of active 19 
white-tailed kite nests within the study area until restored riparian habitat is sufficiently developed.  20 

AMM39 White-Tailed Kite would implement a program to plant large mature trees, including 21 
transplanting trees scheduled for removal. These would be supplemented with additional saplings 22 
and would be expected to reduce the temporal effects of loss of nesting habitat. The plantings would 23 
occur prior to or concurrent with (in the case of transplanting) the loss of trees. In addition, at least 24 
five trees (5-gallon container size) would be planted within the BDCP reserve system for every tree 25 
20 feet or taller anticipated to be removed by construction during the near-term period. A variety of 26 
native tree species would be planted to provide trees with differing growth rates, maturation, and 27 
life span. Trees would be planted within the BDCP reserve system in areas that support high value 28 
foraging habitat in clumps of at least three trees each at appropriate sites within or adjacent to 29 
conserved cultivated lands, or they could be incorporated as a component of the riparian restoration 30 
(CM5, CM7) where they are in close proximity to suitable foraging habitat. Replacement trees that 31 
were incorporated into the riparian restoration would not be clustered in a single region of the 32 
study area, but would be distributed throughout the lands protected as foraging habitat for white-33 
tailed kite. With this program in place, Alternative 4 would not have a substantial adverse effect on 34 
white-tailed kite in the near-term timeframe, either through direct mortality or through habitat 35 
modifications. 36 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 37 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 38 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 39 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 40 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 41 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 42 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 43 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 44 
RDEIR/SDEIS. 45 
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Late Long-Term Timeframe 1 

The study area supports approximately 14,069 acres of modeled nesting habitat and 507,922 acres 2 
of modeled foraging habitat for white-tailed kite. Alternative 4 as a whole would result in the 3 
permanent loss of and temporary effects on 680 acres of potential nesting habitat (5% of the 4 
potential nesting habitat in the study area) and the loss or conversion of 58,760 acres of foraging 5 
habitat (12% of the foraging habitat in the study area). The locations of these losses are described 6 
above in the analyses of individual conservation measures.  7 

The Plan includes conservation commitments through CM3 Natural Communities Protection and 8 
Restoration, CM4 Tidal Natural Communities Restoration, CM5 Seasonally Inundated Floodplain 9 
Restoration, CM7 Riparian Natural Community Restoration, and CM8 Grassland Natural Community 10 
Restoration to restore or create at least 5,000 acres and protect at least 750 acres of valley/foothill 11 
riparian natural community, protect 8,000 acres and restore 2,000 acres of grassland natural 12 
community, protect 600 acres of vernal pool complex, protect 150 acres of alkali seasonal wetland 13 
complex, protect 8,100 acres of managed wetland, protect 48,625 acres of cultivated lands that 14 
provide suitable habitat for native wildlife species, and restore at least 65,000 acres of tidal 15 
wetlands (see Table 3-4 in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS).  16 

The majority of riparian protection and restoration acres would occur in CZ 7 as part of a reserve 17 
system with extensive wide bands or large patches of valley/foothill riparian natural community 18 
(Objectives VFRNC1.1 and VFRNC1.2 in Chapter 3, Conservation Strategy, of the Draft BDCP). 19 
Riparian restoration would expand the patches of existing riparian forest in order to support nesting 20 
habitat for the species. White-tailed kite is excluded from narrow bands of riparian vegetation by 21 
Swainson’s hawks and therefore requires wide patches of nesting habitat where its range overlaps 22 
with Swainson’s hawk. The distribution and abundance of potential white-tailed kite nest trees 23 
would be increased by planting and maintaining native trees along roadsides and field borders 24 
within protected cultivated lands at a rate of one tree per 10 acres (Objective SWHA2.1). In addition, 25 
small but essential nesting habitat associated with cultivated lands would also be maintained and 26 
protected such as isolated trees, tree rows along field borders or roads, or small clusters of trees in 27 
farmyards or at rural residences (Objective CLNC1.3). 28 

Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 (Objectives GNC1.1 29 
and GNC1.2) Grassland protection in CZ 1, 8, and 11 would be associated with vernal pool and alkali 30 
seasonal wetland complexes (Objectives ASWNC1.1 and VPNC1.1) and would result in a contiguous 31 
matrix of grassland, alkali seasonal wetland, and vernal pool natural communities which would 32 
provide foraging habitat for white-tailed kite and reduce the effects of current levels of habitat 33 
fragmentation. Small mammal populations would also be increased on protected lands, enhancing 34 
the foraging value of these natural communities (Objectives ASWNC2.4, VPNC2.5, and GNC2.4). 35 
Foraging opportunities would also be improved by enhancing prey populations through the 36 
establishment of 20- to 30-foot-wide hedgerows along field borders and roadsides within protected 37 
cultivated lands (Objective SWHA2.2). Remnant patches of grassland or other uncultivated areas 38 
would also be protected and maintained as part of the cultivated lands reserve system which would 39 
provide additional foraging habitat and a source of rodent prey that could recolonize cultivated 40 
fields (Objective CLNC1.3). The protection of managed wetlands (including upland grassland 41 
components) that dry during the spring would also serve as foraging habitat for white-tailed kite as 42 
prey species recolonize the fields (Objective MWNC1.1). In addition, the restoration of at least 43 
65,000 acres of tidal natural communities, including transitional uplands would provide high-value 44 
foraging habitat for the white-tailed kite. At least 45,405 acres of cultivated lands that provide 45 
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foraging habitat for white-tailed kite would be protected by the late long-term time period 1 
(Objective CLNC1.1).  2 

The BDCP’s beneficial effects analysis (see Chapter 5, Section 5.6, Effects on Covered Wildlife and 3 
Plant Species, of the Draft BDCP) estimates that the restoration and protection actions discussed 4 
above could result in the restoration of 3,800 acres and the protection of 570 acres of nesting 5 
habitat and the restoration of 49,875 acres and the protection of 2,050 acres of foraging habitat for 6 
white-tailed kite.  7 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 8 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 9 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 10 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 11 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 12 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 13 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 14 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 15 
RDEIR/SDEIS. 16 

NEPA Effects: The loss of white-tailed kite habitat and potential direct mortality of this special-17 
status species under Alternative 4 would represent an adverse effect in the absence of other 18 
conservation actions. However, with habitat protection and restoration associated with CM3, CM5, 19 
CM7, CM8, CM9, and CM11, guided by biological goals and objectives and by AMM1–AMM7, AMM10, 20 
and AMM39 White-Tailed Kite, which would be in place throughout the construction period, the 21 
effects of habitat loss and potential mortality on white-tailed kite under Alternative 4 would not be 22 
adverse. 23 

CEQA Conclusion:  24 

Near-Term Timeframe 25 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 26 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 27 
provide sufficient habitat protection and/or restoration in an appropriate timeframe to ensure that 28 
the effect of construction would be less than significant under CEQA. Alternative 4 would remove 29 
452 acres (343 acres of permanent loss, 109 acres of temporary loss) of white-tailed kite nesting 30 
habitat in the study area in the near-term. These effects would result from the construction of the 31 
water conveyance facilities (CM1, 52 acres), and implementing other conservation measures (CM2 32 
Yolo Bypass Fisheries Enhancement, CM4 Tidal Natural Communities Restoration, and CM5 Seasonally 33 
Inundated Floodplain Restoration—400 acres). In addition, 13,840 acres (12,143 acres of permanent 34 
loss, 1,697 acres of temporary loss) of white-tailed kite foraging habitat would be removed or 35 
converted in the near-term (CM1, 4,601 acres; CM2 Yolo Bypass Fisheries Enhancement, CM4 Tidal 36 
Natural Communities Restoration, CM5 Seasonally Inundated Floodplain Restoration, CM7 Riparian 37 
Natural Community Restoration, CM8 Grassland Natural Community Restoration, CM9 Vernal Pool and 38 
Alkali Seasonal Wetland Complex Restoration, CM11 Natural Communities Enhancement and 39 
Management and CM18 Conservation Hatcheries—9,239 acres). 40 

Typical NEPA and CEQA project-level mitigation ratios for those natural communities affected by 41 
CM1 and that are identified in the biological goals and objectives for white-tailed kite in Chapter 3, 42 
Conservation Strategy, of the Draft BDCP would be 1:1 for restoration/creation and 1:1 protection of 43 
valley/foothill riparian habitat for nesting habitat, and 1:1 protection for foraging habitat. Using 44 
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these ratios would indicate that 52 acres of nesting habitat should be restored/ created and 52 acres 1 
should be protected to mitigate the CM1 losses of white-tailed kite nesting habitat. In addition, 4,601 2 
acres should be protected to compensate for the CM1 losses of white-tailed kite foraging habitat. 3 
The near-term effects of other conservation actions would remove 400 acres of modeled nesting 4 
habitat, and therefore require 400 acres of restoration and 400 acres of protection of nesting 5 
habitat. Similarly, the near-term effects of other conservation actions would result in the loss or 6 
conversion of 9,239 acres of modeled foraging habitat, and therefore require 9,239 acres of 7 
protection of foraging habitat using the same typical NEPA and CEQA ratios (1:1 for restoration and 8 
1:1 for protection of nesting habitat; 1:1 for restoration and 1:1 for protection of foraging habitat).  9 

The BDCP has committed to near-term goals of protecting 750 acres and restoring 800 acres of 10 
valley/foothill riparian natural community, protecting 2,000 acres and restoring 1,140 acres of 11 
grassland natural community, protecting 400 acres of vernal pool complex, protecting 120 acres of 12 
alkali seasonal wetland complex, protecting 4,800 acres of managed wetland natural community, 13 
protecting 15,400 acres of non-rice cultivated lands, protecting 900 acres of rice or rice equivalent 14 
habitat, and restoring 19,150 acres of tidal wetlands (see Table 3-4 in Chapter 3, Description of 15 
Alternatives, of this RDEIR/SDEIS). These conservation actions are associated with CM3, CM4, CM7, 16 
and CM8 and would occur in the same timeframe as the construction and early restoration losses.  17 

The majority of riparian protection and restoration acres would occur in CZ 7 as part of a reserve 18 
system with extensive wide bands or large patches of valley/foothill riparian natural community 19 
(Objectives VFRNC1.1 and VFRNC1.2 in Chapter 3, Conservation Strategy, of the Draft BDCP). 20 
Riparian restoration would expand the patches of existing riparian forest in order to support nesting 21 
habitat for the species. White-tailed kite is excluded from narrow bands of riparian vegetation by 22 
Swainson’s hawks and therefore requires wide patches of nesting habitat where its range overlaps 23 
with Swainson’s hawk. The distribution and abundance of potential white-tailed kite nest trees 24 
would be increased by planting and maintaining native trees along roadsides and field borders 25 
within protected cultivated lands at a rate of one tree per 10 acres (Objective SWHA2.1). In addition, 26 
small but essential nesting habitat associated with cultivated lands would also be maintained and 27 
protected such as isolated trees, tree rows along field borders or roads, or small clusters of trees in 28 
farmyards or at rural residences (Objective CLNC1.3). 29 

Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 (Objectives GNC1.1 30 
and GNC1.2) Grassland protection in CZ 1, 8, and 11 would be associated with vernal pool and alkali 31 
seasonal wetland complexes (Objectives ASWNC1.1 and VPNC1.1) and would result in a contiguous 32 
matrix of grassland, alkali seasonal wetland, and vernal pool natural communities which would 33 
provide foraging habitat for white-tailed kite and reduce the effects of current levels of habitat 34 
fragmentation. Small mammal populations would also be increased on protected lands, enhancing 35 
the foraging value of these natural communities (Objectives ASWNC2.4, VPNC2.5, and GNC2.4). 36 
Foraging opportunities would also be improved by enhancing prey populations through the 37 
establishment of 20- to 30-foot-wide hedgerows along field borders and roadsides within protected 38 
cultivated lands (Objective SWHA2.2). Remnant patches of grassland or other uncultivated areas 39 
would also be protected and maintained as part of the cultivated lands reserve system which would 40 
provide additional foraging habitat and a source of rodent prey that could recolonize cultivated 41 
fields (Objective CLNC1.3). The protection of managed wetlands (including upland grassland 42 
components) that dry during the spring would also serve as foraging habitat for white-tailed kite as 43 
prey species recolonize the fields (Objective MWNC1.1). In addition, the restoration of 19,150 acres 44 
of tidal natural communities, including transitional uplands would provide high-value foraging 45 
habitat for the white-tailed kite. At least 15,400 acres of cultivated lands that provide habitat for 46 
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covered and other native wildlife species would be protected in the near-term time period 1 
(Objective CLNC1.1). These biological goals and objectives would inform the near-term protection 2 
and restoration efforts and represent performance standards for considering the effectiveness of 3 
restoration actions. The acres of restoration and protection contained in the near-term Plan goals 4 
and the additional detail in the biological objectives satisfy the typical mitigation that would be 5 
applied to the project-level effects of CM1 on white-tailed kite foraging habitat, as well as mitigate 6 
the near-term effects of the other conservation measures. 7 

The 750 acres of protection and 800 acres of restoration contained in the near-term Plan goals 8 
satisfy the typical mitigation ratios that would be applied to the project-level effects of CM1 and 9 
other near-term impacts on white-tailed kite nesting habitat. The 800 acres of restored riparian 10 
habitat would be initiated in the near-term to offset the loss of modeled nesting habitat, but would 11 
require one to several decades to functionally replace habitat that has been affected and for trees to 12 
attain sufficient size and structure suitable for nesting by white-tailed kites. This time lag between 13 
the removal and restoration of nesting habitat could have a substantial impact on white-tailed kite 14 
in the near-term time period. Nesting habitat is limited throughout much of the study area, 15 
consisting mainly of intermittent riparian, isolated trees, small groves, tree rows along field borders, 16 
roadside trees, and ornamental trees near rural residences. The removal of nest trees or nesting 17 
habitat would further reduce this limited resource and could reduce or restrict the number of active 18 
white-tailed kite nests within the study area until restored riparian habitat is sufficiently developed.  19 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 20 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 21 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 22 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 23 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 24 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 25 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 26 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 27 
RDEIR/SDEIS. 28 

AMM39 White-Tailed Kite would implement a program to plant large mature trees, including 29 
transplanting trees scheduled for removal. These would be supplemented with additional saplings 30 
and would be expected to reduce the temporal effects of loss of nesting habitat. The plantings would 31 
occur prior to or concurrent with (in the case of transplanting) the loss of trees. In addition, at least 32 
five trees (5-gallon container size) would be planted within the BDCP reserve system for every tree 33 
20 feet or taller anticipated to be removed by construction during the near-term period. A variety of 34 
native tree species would be planted to provide trees with differing growth rates, maturation, and 35 
life span. Trees would be planted within the BDCP reserve system in areas that support high value 36 
foraging habitat in clumps of at least three trees each at appropriate sites within or adjacent to 37 
conserved cultivated lands, or they could be incorporated as a component of the riparian restoration 38 
(CM5, CM7) where they are in close proximity to suitable foraging habitat. Replacement trees that 39 
were incorporated into the riparian restoration would not be clustered in a single region of the 40 
study area, but would be distributed throughout the lands protected as foraging habitat for white-41 
tailed kite. 42 

To enhance white-tailed kite reproductive output until the replacement nest trees become suitable 43 
for nesting, 100 acres of high-quality foraging habitat (alfalfa rotation) would be protected in the 44 
near-term for each potential nest site removed (a nest site is defined as a 125-acre block in which 45 
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more than 50% of nest trees are 20 feet or greater in height) as a result of construction activity 1 
during the near-term. The foraging habitat to be protected would be within 6 kilometers of the 2 
removed tree within an otherwise suitable foraging landscape and on land not subject to threat of 3 
seasonal flooding, construction disturbances, or other conditions that would reduce the foraging 4 
value of the land. With this program in place, Alternative 4 would not have a substantial adverse 5 
effect on white-tailed kite in the near-term timeframe, either through direct mortality or through 6 
habitat modifications. Therefore, Alternative 4 would have a less-than-significant impact on 7 
Swainson’s hawks.  8 

 9 

Late Long-Term Timeframe 10 

The study area supports approximately 14,069 acres of modeled nesting habitat and 507,922 acres 11 
of modeled foraging habitat for white-tailed kite. Alternative 4 as a whole would result in the 12 
permanent loss of and temporary effects on 680 acres of potential nesting habitat (5% of the 13 
potential nesting habitat in the study area) and the loss or conversion of 58,760 acres of foraging 14 
habitat (12% of the foraging habitat in the study area).  15 

The Plan includes conservation commitments through CM3 Natural Communities Protection and 16 
Restoration, CM4 Tidal Natural Communities Restoration, CM5 Seasonally Inundated Floodplain 17 
Restoration, CM7 Riparian Natural Community Restoration, and CM8 Grassland Natural Community 18 
Restoration to restore or create at least 5,000 acres and protect at least 750 acres of valley/foothill 19 
riparian natural community, protect 8,000 acres and restore 2,000 acres of grassland natural 20 
community, protect 600 acres of vernal pool complex, protect 150 acres of alkali seasonal wetland 21 
complex, protect 8,100 acres of managed wetland, protect 48,625 acres of cultivated lands that 22 
provide suitable habitat for native wildlife species, and restore at least 65,000 acres of tidal 23 
wetlands (see Table 3-4 in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS).  24 

The majority of riparian protection and restoration acres would occur in CZ 7 as part of a reserve 25 
system with extensive wide bands or large patches of valley/foothill riparian natural community 26 
(Objectives VFRNC1.1 and VFRNC1.2 in Chapter 3, Conservation Strategy, of the Draft BDCP). 27 
Riparian restoration would expand the patches of existing riparian forest in order to support nesting 28 
habitat for the species. White-tailed kite is excluded from narrow bands of riparian vegetation by 29 
Swainson’s hawks and therefore requires wide patches of nesting habitat where its range overlaps 30 
with Swainson’s hawk. The distribution and abundance of potential white-tailed kite nest trees 31 
would be increased by planting and maintaining native trees along roadsides and field borders 32 
within protected cultivated lands at a rate of one tree per 10 acres (Objective SWHA2.1). In addition, 33 
small but essential nesting habitat associated with cultivated lands would also be maintained and 34 
protected such as isolated trees, tree rows along field borders or roads, or small clusters of trees in 35 
farmyards or at rural residences (Objective CLNC1.3). 36 

Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 (Objectives GNC1.1 37 
and GNC1.2) Grassland protection in CZ 1, 8, and 11 would be associated with vernal pool and alkali 38 
seasonal wetland complexes (Objectives ASWNC1.1 and VPNC1.1) and would result in a contiguous 39 
matrix of grassland, alkali seasonal wetland, and vernal pool natural communities which would 40 
provide foraging habitat for white-tailed kite and reduce the effects of current levels of habitat 41 
fragmentation. Small mammal populations would also be increased on protected lands, enhancing 42 
the foraging value of these natural communities (Objectives ASWNC2.4, VPNC2.5, and GNC2.4). 43 
Foraging opportunities would also be improved by enhancing prey populations through the 44 
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establishment of 20- to 30-foot-wide hedgerows along field borders and roadsides within protected 1 
cultivated lands (Objective SWHA2.2). Remnant patches of grassland or other uncultivated areas 2 
would also be protected and maintained as part of the cultivated lands reserve system which would 3 
provide additional foraging habitat and a source of rodent prey that could recolonize cultivated 4 
fields (Objective CLNC1.3). The protection of managed wetlands (including upland grassland 5 
components) that dry during the spring would also serve as foraging habitat for white-tailed kite as 6 
prey species recolonize the fields (Objective MWNC1.1). In addition, the restoration of at least 7 
65,000 acres of tidal natural communities, including transitional uplands would provide high-value 8 
foraging habitat for the white-tailed kite. At least 45,405 acres of cultivated lands that provide 9 
foraging habitat for white-tailed kite would be protected by the late long-term time period 10 
(Objective CLNC1.1).  11 

The BDCP’s beneficial effects analysis (see Chapter 5, Section 5.6, Effects on Covered Wildlife and 12 
Plant Species, of the Draft BDCP) estimates that the restoration and protection actions discussed 13 
above could result in the restoration of 3,800 acres and the protection of 570 acres of nesting 14 
habitat and the restoration of 49,875 acres and the protection of 2,050 acres of foraging habitat for 15 
white-tailed kite.  16 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 17 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 18 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 19 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 20 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 21 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 22 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 23 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 24 
RDEIR/SDEIS. 25 

In the absence of other conservation actions, the effects on white-tailed kite habitat from Alterative 26 
4 would represent an adverse effect as a result of habitat modification and potential for direct 27 
mortality of a special status species; however, considering Alternative 4’s protection and restoration 28 
provisions, which would provide acreages of new or enhanced habitat in amounts greater than 29 
necessary to compensate for the time lag of restoring riparian and foraging habitats lost to 30 
construction and restoration activities, and with implementation of AMM1–AMM7, AMM10, and 31 
AMM39 White-Tailed Kite, the loss of habitat or direct mortality through implementation of 32 
Alternative 4 would not result in a substantial adverse effect through habitat modifications and 33 
would not substantially reduce the number or restrict the range of white-tailed kite. In particular, 34 
95% of the loss of foraging habitat effects involve the conversion from one habitat type to another 35 
form of suitable foraging habitat. Therefore, the loss of habitat or potential mortality under this 36 
alternative would have a less-than-significant impact on white-tailed kite. 37 

Impact BIO-101: Effects on White-Tailed Kite Associated with Electrical Transmission 38 
Facilities 39 

There are several known occurrences of nesting white-tailed kite within 5 miles of the proposed 40 
transmission line alignment. While white-tailed kite flight behavior puts them regularly within the 41 
range of heights proposed for the new transmission lines (50 to 110 feet), their keen vision and high 42 
maneuverability substantially reduce powerline collision risk for the species. Like other diurnal 43 
raptors, white-tailed kites have highly developed eyesight (Jones et al. 2007), allowing them to 44 
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detect small prey while hunting from relatively high altitudes. Keen eyesight also allows for 1 
detection and avoidance of other aerial objects, including above-ground utility lines. Like many 2 
other falcons, the white-tailed kite has long, narrow, tapered wings and body size that allow for 3 
efficient soaring flight and highly developed aerial maneuverability. White-tailed kite are at low risk 4 
of bird strike mortality from the construction of new transmission lines based on its general 5 
maneuverability, its keen eyesight, and lack of flocking behavior (BDCP Attachment 5.J-2, 6 
Memorandum: Analysis of Potential Bird Collisions at Proposed BDCP Transmission Lines). Marking 7 
transmission lines with flight diverters that make the lines more visible to birds has been shown to 8 
dramatically reduce the incidence of bird mortality (Brown and Drewien 1995). Yee (2008) 9 
estimated that marking devices in the Central Valley could reduce avian mortality by 60%. With the 10 
implementation of AMM20 Greater Sandhill Crane, all new transmission lines would be fitted with 11 
flight diverters, which would substantially reduce any risk of collision with lines. 12 

NEPA Effects: The construction and presence of new transmission lines would not represent an 13 
adverse effect because the risk of bird strike is considered to be minimal based on the species’ 14 
general maneuverability, keen eyesight, and lack of flocking behavior. In addition, AMM20 Greater 15 
Sandhill Crane contains the commitment to place bird strike diverters on all new powerlines, which 16 
would eliminate or nearly eliminate the risk of mortality from bird strike for white-tailed kite from 17 
the project. Therefore, the construction and operation of new transmission lines under Alternative 4 18 
would not result in an adverse effect on white-tailed kite. 19 

CEQA Conclusion: The construction and presence of new transmission lines would not represent a 20 
significant impact because the risk of bird strike is considered to be minimal based on the species’ 21 
general maneuverability, keen eyesight, and lack of flocking behavior. In addition, AMM20 Greater 22 
Sandhill Crane contains the commitment to place bird strike diverters on all new powerlines, which 23 
would eliminate or nearly eliminate the risk of mortality from bird strike for white-tailed kite from 24 
the project. Therefore, the construction and operation of new transmission lines under Alternative 4 25 
would result in a less-than-significant impact on white-tailed kite.  26 

Impact BIO-102: Indirect Effects of Plan Implementation on White-Tailed Kite  27 

White-tailed kite nesting habitat within the vicinity of proposed construction areas could be 28 
indirectly affected by construction activities. Construction noise above background noise levels 29 
(greater than 50 dBA) could extend 500 to 5,250 feet from the edge of construction activities 30 
(Appendix 5.J, Attachment 5J.D, Indirect Effects of the Construction of the BDCP Conveyance Facility on 31 
Sandhill Crane, Table 4 in Appendix D, Substantive BDCP Revisions, of this RDEIR/SEIS), although 32 
there are no available data to determine the extent to which these noise levels could affect white-33 
tailed kite. Indirect effects associated with construction include noise, dust, and visual disturbance 34 
caused by grading, filling, contouring, and other ground-disturbing operations outside the project 35 
footprint but within 1,300 feet from the construction edge. If white-tailed kite were to nest in or 36 
adjacent to work areas, construction and subsequent maintenance-related noise and visual 37 
disturbances could mask calls, disrupt foraging and nesting behaviors, and reduce the functions of 38 
suitable nesting habitat for these species. AMM39 White-Tailed Kite would require preconstruction 39 
surveys, and if detected, 200-yard no-disturbance buffers would be established around active nests. 40 
The use of mechanical equipment during water conveyance facilities construction could cause the 41 
accidental release of petroleum or other contaminants that could affect white-tailed kite in the 42 
surrounding habitat. The inadvertent discharge of sediment or excessive dust adjacent to white-43 
tailed kite habitat could also affect the species. AMM1–AMM7, including AMM2 Construction Best 44 
Management Practices and Monitoring, would minimize the likelihood of such spills and ensure that 45 
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measures are in place to prevent runoff from the construction area and negative effects of dust on 1 
active nests. 2 

Methylmercury Exposure: Covered activities have the potential to exacerbate bioaccumulation of 3 
mercury in avian species, including white-tailed kite. Marsh (tidal and nontidal) and floodplain 4 
restoration also have the potential to increase exposure to methylmercury. Mercury is transformed 5 
into the more bioavailable form of methylmercury in aquatic systems, especially areas subjected to 6 
regular wetting and drying such as tidal marshes and flood plains (Alpers et al. 2008). Thus, BDCP 7 
restoration activities that create newly inundated areas could increase bioavailability of mercury 8 
(see Chapter 3, Conservation Strategy, of the Draft BDCP for details of restoration). Increased 9 
methylmercury associated with natural community and floodplain restoration may indirectly affect 10 
white-tailed kite (see Appendix 5.D, Contaminants, of the Draft BDCP). However, the potential 11 
mobilization or creation of methylmercury within the study area varies with site-specific conditions 12 
and would need to be assessed at the project level. CM12 Methylmercury Management (as revised in 13 
Appendix D, Substantive BDCP Revisions, in this RDEIR/SDEIS) includes provisions for project-14 
specific Mercury Management Plans. Site-specific restoration plans that address the creation and 15 
mobilization of mercury, as well as monitoring and adaptive management as described in CM12 16 
would be available to address the uncertainty of methylmercury levels in restored tidal marsh and 17 
potential impacts on white-tailed kite.  18 

Selenium Exposure: Selenium is an essential nutrient for avian species and has a beneficial effect in 19 
low doses. However, higher concentrations can be toxic (Ackerman and Eagles-Smith 2009, 20 
Ohlendorf and Heinz 2009) and can lead to deformities in developing embryos, chicks, and adults, 21 
and can also result in embryo mortality (Ackerman and Eagles-Smith 2009, Ohlendorf and Heinz 22 
2009). The effect of selenium toxicity differs widely between species and also between age and sex 23 
classes within a species. In addition, the effect of selenium on a species can be confounded by 24 
interactions with the effects of other contaminants such as mercury (Ackerman and Eagles-Smith 25 
2009).  26 

The primary source of selenium bioaccumulation in birds is through their diet (Ackerman and 27 
Eagles-Smith 2009, Ohlendorf and Heinz 2009) and selenium concentration in species differs by the 28 
trophic level at which they feed (Ackerman and Eagles-Smith 2009, Stewart et al. 2004). At 29 
Kesterson Reservoir in the San Joaquin Valley, selenium concentrations in invertebrates have been 30 
found to be two to six times the levels in rooted plants. Furthermore, bivalves sampled in the San 31 
Francisco Bay contained much higher selenium levels than crustaceans such as copepods (Stewart et 32 
al. 2004). Studies conducted at the Grasslands in Merced County recorded higher selenium levels in 33 
black-necked stilts which feed on aquatic invertebrates than in mallards and pintails, which are 34 
primarily herbivores (Paveglio and Kilbride 2007). Diving ducks in the San Francisco Bay (which 35 
forage on bivalves) have much higher levels of selenium levels than shorebirds that prey on aquatic 36 
invertebrates (Ackerman and Eagles-Smith 2009). Therefore, birds that consume prey with high 37 
levels of selenium have a higher risk of selenium toxicity.  38 

Selenium toxicity in avian species can result from the mobilization of naturally high concentrations 39 
of selenium in soils (Ohlendorf and Heinz 2009) and covered activities have the potential to 40 
exacerbate bioaccumulation of selenium in avian species, including white-tailed kite. Marsh (tidal 41 
and nontidal) and floodplain restoration have the potential to mobilize selenium, and therefore 42 
increase avian exposure from ingestion of prey items with elevated selenium levels. Thus, BDCP 43 
restoration activities that create newly inundated areas could increase bioavailability of selenium 44 
(see Chapter 3, Conservation Strategy, of the Draft BDCP for details of restoration). Changes in 45 



 
Alternative 4 

Terrestrial Biological Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12-410 
2015 

ICF 00139.14 

 

selenium concentrations were analyzed in Chapter 8, Water Quality, of the Draft EIR/EIS and it was 1 
determined that, relative to Existing Conditions and the No Action Alternative, CM1 would not result 2 
in substantial, long‐term increases in selenium concentrations in water in the Delta under any 3 
alternative. However, it is difficult to determine whether the effects of potential increases in 4 
selenium bioavailability associated with restoration‐related conservation measures (CM4, CM5) 5 
would lead to adverse effects on white-tailed kite. 6 

Because of the uncertainty that exists at this programmatic level of review, there could be a 7 
substantial effect on white-tailed kite from increases in selenium associated with restoration 8 
activities. This effect would be addressed through the implementation of AMM27 Selenium 9 
Management (Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS) which would provide 10 
specific tidal habitat restoration design elements to reduce the potential for bioaccumulation of 11 
selenium and its bioavailability in tidal habitats. Furthermore, the effectiveness of selenium 12 
management to reduce selenium concentrations and/or bioaccumulation would be evaluated 13 
separately for each restoration effort as part of design and implementation. This avoidance and 14 
minimization measure would be implemented as part of the tidal habitat restoration design 15 
schedule.  16 

NEPA Effects: Noise and visual disturbances from the construction of water conveyance facilities 17 
could reduce white-tailed kite use of modeled habitat adjacent to work areas. Moreover, operation 18 
and maintenance of the water conveyance facilities, including the transmission facilities, could result 19 
in ongoing but periodic postconstruction disturbances that could affect white-tailed kite use of the 20 
surrounding habitat. Noise, potential spills of hazardous materials, increased dust and 21 
sedimentation, and operations and maintenance of the water conveyance facilities under Alternative 22 
4 would not have an adverse effect on white-tailed kite with the implementation of AMM1–AMM7, 23 
and AMM39 White-Tailed Kite. Tidal habitat restoration could result in increased exposure of white-24 
tailed kite to selenium. This effect would be addressed through the implementation of AMM27 25 
Selenium Management, which would provide specific tidal habitat restoration design elements to 26 
reduce the potential for bioaccumulation of selenium and its bioavailability in tidal habitats. The 27 
indirect effects associated with noise and visual disturbances, potential spills of hazardous material, 28 
and increased exposure to selenium from Alternative 4 implementation would not have an adverse 29 
effect on white-tailed kite. Tidal habitat restoration is unlikely to have an adverse effect on white-30 
tailed kite through increased exposure to methylmercury, as kites currently forage in tidal marshes 31 
where elevated methylmercury levels exist. However, it is unknown what concentrations of 32 
methylmercury are harmful to the species and the potential for increased exposure varies 33 
substantially within the study area. Site-specific restoration plans in addition to monitoring and 34 
adaptive management, described in CM12 Methylmercury Management (as revised in Appendix D, 35 
Substantive BDCP Revisions, in this RDEIR/SDEIS) , would address the uncertainty of methylmercury 36 
levels in restored tidal marsh. The site-specific planning phase of marsh restoration would be the 37 
appropriate place to assess the potential for risk of methylmercury exposure for white-tailed kite, 38 
once site specific sampling and other information could be developed. 39 

CEQA Conclusion: Noise, the potential for hazardous spills, increased dust and sedimentation, and 40 
operations and maintenance of the water conveyance facilities under Alternative 4 would have a 41 
less-than-significant impact on white-tailed kite with the implementation of AMM39 White-Tailed 42 
Kite, and AMM1–AMM7. Tidal habitat restoration could result in increased exposure of white-tailed 43 
kite to selenium. This effect would be addressed through the implementation of AMM27 Selenium 44 
Management, which would provide specific tidal habitat restoration design elements to reduce the 45 
potential for bioaccumulation of selenium and its bioavailability in tidal habitats. The 46 
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implementation of tidal natural communities restoration or floodplain restoration could result in 1 
increased exposure of white-tailed kite to methylmercury. However, it is unknown what 2 
concentrations of methylmercury are harmful to this species. CM12 Methylmercury Management 3 
includes provisions for project-specific Mercury Management Plans. Site-specific restoration plans 4 
that address the creation and mobilization of mercury, as well as monitoring and adaptive 5 
management as described in CM12, would better inform potential impacts and address the 6 
uncertainty of methylmercury levels in restored tidal marsh in the study area on white-tailed kite. 7 
With these measures in place, the indirect effects associated with noise and visual disturbances, 8 
potential spills of hazardous material, and increased exposure to selenium from Alternative 4 9 
implementation would have a less-than-significant impact on white-tailed kite. 10 

Impact BIO-103: Periodic Effects of Inundation of White-Tailed Kite Habitat as a Result of 11 
Implementation of Conservation Components  12 

Flooding of the Yolo Bypass from Fremont Weir operations (related to CM2 Yolo Bypass Fisheries 13 
Enhancement) would increase the frequency and duration of inundation on approximately 48–82 14 
acres of modeled white-tailed kite nesting habitat and 3,030–6,651 acres of modeled white-tailed 15 
kite foraging habitat (Table 12-4-41). During inundation years, affected cultivated lands and 16 
grassland would not be available as foraging habitat until prey populations have re-inhabited 17 
inundated areas. This would result in temporary periodic reduction in availability of foraging 18 
habitat. If late-season Fremont Weir operations were to preclude the planting of some crop types, 19 
there could be a further loss of foraging habitat value if the crop type that would have been planted 20 
would provide greater foraging habitat value than the fallowed fields. No known white-tailed kite 21 
nest sites would be affected, and increased periodic flooding is not expected to cause any adverse 22 
effect on nest sites that may be within the inundation area because existing trees already withstand 23 
floods in the area, the increase in inundation frequency and duration is expected to remain within 24 
the range of tolerance of riparian trees, and any nest sites would be located above floodwaters. 25 

Based on hypothetical floodplain restoration, CM5 implementation could result in periodic 26 
inundation of up to approximately 230 acres of modeled white-tailed kite nesting habitat and 7,402 27 
acres of modeled white-tailed kite foraging habitat (Table 12-4-41). Inundation of foraging habitat 28 
could result in a periodic reduction of available foraging habitat due to the reduction in available 29 
prey. Following draw-down, inundated habitats are expected to recover and provide suitable 30 
foraging conditions until the following inundation period. Thus, this is considered a periodic impact 31 
that is unlikely to affect white-tailed kite distribution and abundance, or foraging use of the study 32 
area. 33 

Periodic inundation of floodplains (through CM2 and CM5) would be expected to restore a more 34 
natural flood regime in support of riparian vegetation types that support white-tailed kite nesting 35 
habitat. No adverse effects of inundation on white-tailed kite riparian habitat are expected because 36 
valley/foothill riparian vegetation is expected to benefit from seasonal inundation. 37 

NEPA Effects: Although foraging habitat would be periodically unavailable to white-tailed kite 38 
because of CM2 and CM5 implementation, inundated habitats are expected to recover following 39 
draw-down. Any effects are considered short-term and would not result in an adverse effect. 40 

CEQA Conclusion: Although foraging habitat would be periodically unavailable to white-tailed kite 41 
because of CM2 and CM5 implementation, inundated habitats are expected to recover following 42 
draw-down. Any effects are considered short-term and would be expected to have a less-than-43 
significant impact on white-tailed kite.  44 
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Yellow-Breasted Chat 1 

This section describes the effects of Alternative 4, including water conveyance facilities construction 2 
and implementation of other conservation components, on yellow-breasted chat. Yellow-breasted 3 
chat modeled habitat includes suitable nesting and migratory habitat as those plant alliances from 4 
the valley/foothill riparian modeled habitat that contain a shrub component and an overstory 5 
component. Primary nesting and migratory habitat is qualitatively distinguished from secondary 6 
habitat in Delta areas as those plant associations that support a greater percentage of a suitable 7 
shrub cover, particularly blackberry, and California wild rose, and have an open to moderately dense 8 
overstory canopy, using data from Hickson and Keeler-Wolf (2007). No distinction is made between 9 
primary and secondary habitat for Suisun Marsh/Yolo Basin habitats because supporting 10 
information is lacking.  11 

Construction and restoration associated with Alternative 4 conservation measures would result in 12 
both temporary and permanent losses of yellow-breasted chat modeled habitat as indicated in Table 13 
12-4-42. Full implementation of Alternative 4 would also include the following conservation actions 14 
over the term of the BDCP to benefit the yellow-breasted chat (see Chapter 3, Section 3.3, Biological 15 
Goals and Objectives, of the Draft BDCP). 16 

 Restore or create at least 5,000 acres of valley/foothill riparian natural community, with at least 17 
3,000 acres occurring on restored seasonally inundated floodplain (Objective VFRNC1.1, 18 
associated with CM7). 19 

 Protect at least 750 acres of existing valley/foothill riparian natural community in CZ 7 by year 20 
10 (Objective VFRNC1.2, associated with CM3). 21 

 Restore, maintain and enhance structural heterogeneity with adequate vertical and horizontal 22 
overlap among vegetation components and over adjacent riverine channels, freshwater 23 
emergent wetlands, and grasslands (Objective VFRNC2.1, associated with CM7). 24 

 Maintain at least 1,000 acres of early- to mid-successional vegetation with a well-developed 25 
understory of dense shrubs on restored seasonally inundated floodplain (Objective VFRNC2.2, 26 
associated with CM7). 27 

As explained below, with the restoration or protection of these amounts of habitat, in addition to 28 
management activities that would enhance these natural communities for the species and 29 
implementation of AMM1–AMM7, AMM10 Restoration of Temporarily Affected Natural Communities, 30 
and AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, Least Bell’s Vireo, Western Yellow-Billed 31 
Cuckoo, impacts on yellow-breasted chat would not be adverse for NEPA purposes and would be less 32 
than significant for CEQA purposes. 33 
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Table 12-4-42. Changes in Yellow-Breasted Chat Modeled Habitat Associated with Alternative 4 1 
(acres)a 2 

Conservation 
Measureb 

Nesting and 
Migratory Habitat 
Type 

Permanent  Temporary  Periodicd 

NT LLT c  NT LLT c  CM2 CM5 

CM1 

Primary 16 16  16 16  NA NA 

Secondary 17 17  10 10  NA NA 

Suisun Marsh/ 
Upper Yolo Bypass 

0 0  0 0  NA NA 

Total Impacts CM1 33 33  26 26    

CM2–CM18 

Primary 96 214  58 73  19-38 92 

Secondary 209 357  0 6  6-18 56 

Suisun Marsh/ 
Upper Yolo Bypass 

76 85  29 29  23-32 0 

Total Impacts CM2–CM18 381 656  87 108  48-88 148 

Total Primary 112 230  74 89  19-38 92 

Total Secondary 226 374  10 16  6-18 56 

Total Suisun Marsh/Upper Yolo 
Bypass 

76 85  29 29  23-32 0 

TOTAL IMPACTS 414 689  113 134  48-88 148 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT = near-term 

LLT = late long-term 

NA = not applicable 

 3 

Impact BIO-104: Loss or Conversion of Habitat for and Direct Mortality of Yellow-Breasted 4 
Chat  5 

Alternative 4 conservation measures would result in the combined permanent and temporary loss 6 
of up to 823 acres of modeled nesting and migratory habitat for yellow-breasted chat (689 acres of 7 
permanent loss, 134 acres of temporary loss, Table 12-4-42). Conservation measures that would 8 
result in these losses are conveyance facilities and transmission line construction, and establishment 9 
and use of reusable tunnel material areas (CM1), Fremont Weir/Yolo Bypass improvements (CM2), 10 
tidal habitat restoration (CM4), and floodplain restoration (CM5). Habitat enhancement and 11 
management activities (CM11) which include ground disturbance or removal of nonnative 12 
vegetation, could result in local adverse habitat effects. In addition, maintenance activities 13 
associated with the long-term operation of the water conveyance facilities and other BDCP physical 14 
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facilities could degrade or eliminate yellow-breasted chat habitat. Each of these individual activities 1 
is described below. A summary statement of the combined impacts and NEPA effects, and a CEQA 2 
conclusion follow the individual conservation measure discussions.  3 

 CM1 Water Facilities Construction: Construction of Alternative 4 conveyance facilities would 4 
result in the combined permanent and temporary loss of up to 32 acres of primary habitat (16 5 
acres of permanent loss, 16 acres of temporary loss). In addition, 27 acres of secondary habitat 6 
would be removed (17 acres of permanent loss, 10 acres of temporary loss, Table 12-4-42). 7 
Activities that would impact modeled habitat consist of tunnel, forebay, and intake construction, 8 
permanent and temporary access roads, construction of transmission lines, barge unloading 9 
facilities and temporary work areas. Impacts from CM1 would occur in the central delta in CZs 3- 10 
6, and 8. Most of the permanent loss of habitat would occur where Intakes 2, 3, and 5 impact the 11 
Sacramento River’s east bank between Freeport and Courtland. The riparian areas here are very 12 
small patches, some dominated by valley oak and others by nonnative trees. Some habitat would 13 
be lost due to construction of a permanent access road from the new forebay west to a reusable 14 
tunnel material disposal area and where the realigned Highway 160 would cross Snodgrass 15 
Slough. Permanent habitat loss would also occur along Lambert Road where permanent utility 16 
lines would be installed and from the construction of an operable barrier at the confluence of 17 
Old River and the San Joaquin River. Temporary loss of habitat would occur from the 18 
construction of a barge unloading facility west of the intermediate forebay in Snodgrass Slough 19 
and where temporary work areas surround intake sites. The riparian habitat in these areas is 20 
also composed of very small patches or stringers bordering waterways, which are composed of 21 
valley oak and scrub vegetation.  22 

Habitat loss from CM1 activities would have the potential to displace individuals, if present, and 23 
remove the functions and value of modeled habitat for nesting, protection, or foraging. There are 24 
no occurrences of yellow-breasted chat that overlap with the CM1 construction footprint. The 25 
implementation of AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, Least Bell’s Vireo, Western 26 
Yellow-Billed Cuckoo (Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP) 27 
would minimize the effects of construction on nesting yellow-breasted chats if they were to 28 
occur in the area. Refer to the Terrestrial Biology Mapbook in Appendix A of this RDEIR/SDEIS 29 
for a detailed view of Alternative 4 construction locations. Impacts from CM1 would occur 30 
within the first 10-14 years of Alternative 4 implementation. 31 

 CM2 Yolo Bypass Fisheries Enhancement: Construction of the Yolo bypass fisheries enhancement 32 
would permanently remove approximately 83 acres and temporarily remove 88 acres of yellow-33 
breasted chat habitat in the Yolo Bypass in CZ 2. The loss is expected to occur during the first 10 34 
years of Alternative 4 implementation. 35 

 CM4 Tidal Natural Communities Restoration: Tidal habitat restoration site preparation and 36 
inundation would permanently remove an estimated 545 acres of modeled yellow-breasted chat 37 
habitat in CZ 1, 2, 6, and 11. This total is composed of an estimated 182 acres of primary nesting 38 
and migratory habitat, 349 acres of secondary nesting and migratory habitat, and 14 acres of 39 
nesting and migratory habitat in the Suisun Marsh and upper Yolo Bypass areas.  40 

 CM5 Seasonally Inundated Floodplain Restoration: Construction of setback levees to restore 41 
seasonally inundated floodplain would permanently and temporarily remove approximately 49 42 
acres of modeled yellow-breasted chat habitat in CZ 7. This total is comprised of 28 acres of 43 
primary nesting and migratory habitat and 21 acres of secondary nesting and migratory habitat. 44 
Based on the riparian habitat restoration assumptions, approximately 3,000 acres of 45 
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valley/foothill riparian habitat would be restored as a component of seasonally inundated 1 
floodplain restoration actions. The actual number of acres that would be restored may differ 2 
from these estimates, depending on how closely the outcome of seasonally inundated floodplain 3 
restoration approximates the assumed outcome. Once this restored riparian vegetation has 4 
developed habitat functions, a portion of it would be suitable to support yellow-breasted chat 5 
habitat.  6 

 CM11 Natural Communities Enhancement and Management: Habitat protection and management 7 
activities that could be implemented in protected yellow-breasted chat habitats would be 8 
expected to maintain and improve the functions of the habitat over the term of the BDCP. 9 
Yellow-breasted chat would be expected to benefit from the increase in protected habitat, which 10 
would maintain conditions favorable for the chat’s use of the study area. 11 

Habitat management- and enhancement-related activities could disturb yellow-breasted chat 12 
nests if they are present near work sites. Equipment operation could destroy nests, and noise 13 
and visual disturbances could lead to their abandonment, resulting in mortality of eggs and 14 
nestlings. AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, Least Bell’s Vireo, Western Yellow-15 
Billed Cuckoo would ensure that these activities do not result in direct mortality of yellow-16 
breasted chat or other adverse effects. 17 

Occupied habitat would be monitored to determine if there is a need to implement controls on 18 
brood parasites (brown-headed cowbird) or nest predators. If implemented, these actions 19 
would be expected to benefit the yellow-breasted chat by removing a potential stressor that 20 
could, if not addressed, adversely affect the stability of newly established populations. 21 

A variety of habitat management actions included in CM11 Natural Communities Enhancement 22 
and Management that are designed to enhance wildlife values in restored riparian habitats may 23 
result in localized ground disturbances that could temporarily remove small amounts of yellow-24 
breasted chat habitat. Ground-disturbing activities, such as removal of nonnative vegetation and 25 
road and other infrastructure maintenance activities, are expected to have minor adverse effects 26 
on available yellow-breasted chat habitat and are expected to result in overall improvements to 27 
and maintenance of yellow-breasted chat habitat values over the term of the BDCP. 28 

 Operations and Maintenance: Postconstruction operation and maintenance of the above-ground 29 
water conveyance facilities and restoration infrastructure could result in ongoing but periodic 30 
disturbances that could affect least Bell’s vireo and yellow warbler use of the surrounding 31 
habitat. Maintenance activities would include vegetation management, levee and structure 32 
repair, and re-grading of roads and permanent work areas. These effects, however, would be 33 
reduced by AMMs and conservation actions as described below. 34 

 Injury and Direct Mortality: Construction is not expected to result in direct mortality of yellow-35 
breasted chat because adults and fledged young are expected to occur only in very small 36 
numbers and, if present, would avoid contact with construction and other equipment. If yellow-37 
breasted chat were to nest in the vicinity of construction activities, equipment operation could 38 
destroy nests and noise and visual disturbances could lead to nest abandonment. AMM22 Suisun 39 
Song Sparrow, Yellow-Breasted Chat, Least Bell’s Vireo, Western Yellow-Billed Cuckoo would avoid 40 
and minimize this effect.  41 

 Permanent and temporary habitat losses from the above CMs, would primarily consist of small, 42 
fragmented riparian stands in CZ 2–CZ 8 that do not provide high-value habitat for the species. 43 
Temporarily affected areas would be restored as riparian habitat within 1 year following 44 
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completion of construction activities as described in AMM10 Restoration of Temporarily Affected 1 
Natural Communities. Although the effects are considered temporary, the restored riparian 2 
habitat would require 5 years to several decades, for ecological succession to occur and for 3 
restored riparian habitat to functionally replace habitat that has been affected. The majority of 4 
the riparian vegetation to be temporarily removed is early- to mid-successional; therefore, the 5 
replaced riparian vegetation would be expected to have structural components comparable to 6 
the temporarily removed vegetation within the first 5 to 10 years after the initial restoration 7 
activities are complete.  8 

The following paragraphs summarize the combined effects discussed above and describe other 9 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA conclusions are also 10 
included. 11 

Near-Term Timeframe 12 

Because the water conveyance facilities construction is being evaluated at the project level, the near-13 
term BDCP conservation strategy has been evaluated to determine whether it would provide 14 
sufficient habitat protection and/or restoration in an appropriate timeframe to ensure that the 15 
effects of construction would not be adverse under NEPA. Alternative 4 would remove 527 acres of 16 
modeled habitat for yellow-breasted chat in the study area in the near-term. These effects would 17 
result from the construction of the water conveyance facilities (CM1, 59 acres of modeled nesting 18 
and migratory habitat), and implementing other conservation measures (CM2 Yolo Bypass Fisheries 19 
Enhancement, CM4 Tidal Natural Communities Restoration, and CM5 Seasonally Inundated Floodplain 20 
Restoration—468 acres of modeled nesting and migratory habitat). These habitat losses would 21 
primarily consist of small, fragmented riparian stands in CZ 2-CZ 8 that do not provide high-value 22 
habitat for the species. 23 

Typical NEPA and CEQA project-level mitigation ratios for those natural communities affected by 24 
CM1 and that are identified in the biological goals and objectives for yellow-breasted chat in Chapter 25 
3, Conservation Strategy, of the Draft BDCP would be 1:1 for restoration/creation and 1:1 protection 26 
of valley/foothill riparian habitat. Using these ratios would indicate that 59 acres of valley/foothill 27 
riparian habitat should be restored/created and 59 acres should be protected to compensate for the 28 
CM1 losses of yellow-breasted chat habitat. The near-term effects of other conservation actions 29 
would remove 468 acres of modeled habitat, and therefore require 468 acres of restoration and 468 30 
acres of protection of valley/foothill riparian using the same typical NEPA and CEQA ratios (1:1 for 31 
restoration and 1:1 for protection).  32 

The BDCP has committed to near-term goals of protecting 750 acres and restoring 800 acres of the 33 
valley/foothill riparian natural community in the study area (see Table 3-4 in Chapter 3, Description 34 
of Alternatives, of this RDEIR/SDEIS). These conservation actions are associated with CM3 and CM7 35 
and would occur in the same timeframe as the construction and early restoration losses, thereby 36 
avoiding adverse effects of habitat loss on yellow-breasted chat. The majority of the riparian 37 
restoration acres would occur in CZ 7 as part of a reserve system with extensive wide bands or large 38 
patches of valley/foothill riparian natural community (Objectives VFRNC1.1 and VFRNC1.2 in 39 
Chapter 3, Conservation Strategy, of the Draft BDCP). Goals and objectives in the Plan for riparian 40 
restoration also include the restoration, maintenance and enhancement of structural heterogeneity 41 
with adequate vertical and horizontal overlap among vegetation components and over adjacent 42 
riverine channels, freshwater emergent wetlands, and grasslands (Objective VFRNC2.1). The yellow-43 
breasted chat has specific structural habitat requirements, so only the early- to mid-successional 44 
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portions of the restored and protected riparian natural would be expected to provide suitable 1 
habitat characteristics for the species. These natural community biological goals and objectives 2 
would inform the near-term protection and restoration efforts and represent performance 3 
standards for considering the effectiveness of conservation actions for the species.  4 

The acres of protection contained in the near-term Plan goals and the additional detail in the 5 
biological objectives for yellow-breasted chat satisfy the typical mitigation ratios that would be 6 
applied to the project-level effects of CM1, as well as mitigate the near-term effects of the other 7 
conservation measures. The restored riparian habitat could require 5 years to several decades, for 8 
ecological succession to occur and for restored riparian habitat to functionally replace habitat that 9 
has been affected. However, because the modeled habitat impacted largely consists of small patches 10 
of blackberry, willow, and riparian scrub, BDCP actions would not be expected to have an adverse 11 
population-level effect on the species in the near-term time period.  12 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 13 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 14 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 15 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 16 
Material, AMM7 Barge Operations Plan, and AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, 17 
Least Bell’s Vireo, Western Yellow-Billed Cuckoo. All of these AMMs include elements that would 18 
avoid or minimize the risk of affecting individuals and species habitats adjacent to work areas and 19 
storage sites. The AMMs are described in detail in Appendix 3.C, Avoidance and Minimization 20 
Measures, of the Draft BDCP, and an updated version of AMM6 is described in Appendix D, 21 
Substantive BDCP Revisions, of this RDEIR/SDEIS.  22 

Late Long-Term Timeframe 23 

The habitat model indicates that the study area supports approximately 14,547 acres of modeled 24 
nesting and migratory habitat for yellow-breasted chat. Alternative 4 as a whole would result in the 25 
permanent loss of and temporary effects on 823 acres of modeled habitat (6% of the modeled 26 
habitat in the study area). These losses would occur from the construction of the water conveyance 27 
facilities (CM1) and from CM2 Yolo Bypass Fisheries Enhancement, CM4 Tidal Natural Communities 28 
Restoration, and CM5 Seasonally Inundated Floodplain Restoration. The locations of these losses 29 
would be in fragmented riparian habitat throughout the study area.  30 

The Plan includes conservation commitments through CM7 Riparian Natural Community Restoration 31 
and CM3 Natural Communities Protection and Restoration to restore or create at least 5,000 acres 32 
and protect at least 750 acres of valley/foothill riparian woodland. Of the 5,000 acres of restored 33 
riparian natural communities, a minimum of 3,000 acres of valley/foothill riparian would be 34 
restored within the seasonally inundated floodplain, and 1,000 acres would be managed as dense 35 
early to mid-successional riparian forest (Objectives VFRNC1.1 and VFRNC1.2). The yellow-breasted 36 
chat has specific structural habitat requirements, so only the early- to mid-successional portions of 37 
the restored and protected riparian natural would be expected to provide suitable habitat 38 
characteristics for the species. Fluvial disturbance in restored riparian floodplains would help to 39 
maintain early- to mid-successional vegetation. The resulting riparian systems would be subject to 40 
natural erosion and deposition, which would provide conditions conducive to the establishment of 41 
dense willow stands that are preferred by yellow-breasted chat for nesting. In addition, if 42 
monitoring determined that cowbird parasitism was having an effect on the yellow-breasted 43 
population in the study area, a cowbird control program would be implemented through CM11 44 
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Natural Communities Enhancement and Management. Goals and objectives in the Plan for riparian 1 
restoration also include the maintenance and enhancement of structural heterogeneity (Objective 2 
VFRNC2.1) which would provide suitable habitat for yellow-breasted chat. 3 

The BDCP’s beneficial effects analysis (see Chapter 5, Section 5.6, Effects on Covered Wildlife and 4 
Plant Species, of the Draft BDCP) estimates that the restoration and protection actions discussed 5 
above could result in the restoration of 2,683 acres and the protection of 594 acres of habitat for the 6 
yellow-breasted chat.  7 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 8 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 9 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 10 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 11 
Material, AMM7 Barge Operations Plan, and AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, 12 
Least Bell’s Vireo, Western Yellow-Billed Cuckoo. All of these AMMs include elements that would 13 
avoid or minimize the risk of affecting individuals and species habitats adjacent to work areas and 14 
storage sites. The AMMs are described in detail in Appendix 3.C, Avoidance and Minimization 15 
Measures, of the Draft BDCP, and an updated version of AMM6 is described in Appendix D, 16 
Substantive BDCP Revisions, of this RDEIR/SDEIS. 17 

NEPA Effects: The loss of yellow-breasted chat habitat and potential direct mortality of this special-18 
status species would represent an adverse effect in the absence of other conservation actions. The 19 
restored riparian habitat would require 5 years to several decades, for ecological succession to 20 
occur and for restored riparian habitat to functionally replace habitat that has been affected. 21 
However, the habitat that would be lost consists of small, fragmented riparian stands that would not 22 
provide high-value habitat for the species. And because the nesting and migratory habitat that 23 
would be lost is small relative to the species’ range throughout California and North America, 24 
Alternative 4 actions would not be expected to have an adverse population-level effect on the 25 
species. With habitat protection and restoration associated with CM3, CM7, and CM11, guided by 26 
biological goals and objectives and by AMM1 Worker Awareness Training, AMM2 Construction Best 27 
Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention Plan, AMM4 Erosion 28 
and Sediment Control Plan, AMM5 Spill Prevention, Containment, and Countermeasure Plan, AMM6 29 
Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged Material, AMM7 Barge 30 
Operations Plan, and AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, Least Bell’s Vireo, Western 31 
Yellow-Billed Cuckoo, which would be in place during all project activities, the effects of habitat loss 32 
and potential mortality on yellow-breasted chat under Alternative 4 would not be adverse.  33 

CEQA Conclusion:  34 

Near-Term Timeframe 35 

Because the water conveyance facilities construction is being evaluated at the project level, the near-36 
term BDCP conservation strategy has been evaluated to determine whether it would provide 37 
sufficient habitat protection and/or restoration in an appropriate timeframe to ensure that the 38 
impact of construction would be less than significant under CEQA. Alternative 4 would remove 527 39 
acres of modeled habitat for yellow-breasted chat in the study area in the near-term. These effects 40 
would result from the construction of the water conveyance facilities (CM1, 59 acres of modeled 41 
nesting and migratory habitat), and implementing other conservation measures (CM2 Yolo Bypass 42 
Fisheries Enhancement, CM4 Tidal Natural Communities Restoration, and CM5 Seasonally Inundated 43 
Floodplain Restoration—468 acres of modeled nesting and migratory habitat). These habitat losses 44 
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would primarily consist of small, fragmented riparian stands in CZ 2-CZ 8 that do not provide high-1 
value habitat for the species. 2 

Typical NEPA and CEQA project-level mitigation ratios for those natural communities affected by 3 
CM1 and that are identified in the biological goals and objectives for yellow-breasted chat in Chapter 4 
3, Conservation Strategy, of the Draft BDCP would be 1:1 for restoration/creation and 1:1 protection 5 
of valley/foothill riparian habitat. Using these ratios would indicate that 59 acres of valley/foothill 6 
riparian habitat should be restored/created and 59 acres should be protected to mitigate the CM1 7 
losses of yellow-breasted chat habitat. The near-term effects of other conservation actions would 8 
remove 468 acres of modeled habitat, and therefore require 468 acres of restoration and 468 acres 9 
of protection of valley/foothill riparian using the same typical NEPA and CEQA ratios (1:1 for 10 
restoration and 1:1 for protection).  11 

The BDCP has committed to near-term goals of protecting 750 acres and restoring 800 acres of the 12 
valley/foothill riparian natural community in the study area (see Table 3-4 in Chapter 3, Description 13 
of Alternatives, of this RDEIR/SDEIS). These conservation actions are associated with CM3 and CM7 14 
and would occur in the same timeframe as the construction and early restoration losses, thereby 15 
avoiding adverse effects of habitat loss on yellow-breasted chat. The majority of the riparian 16 
restoration acres would occur in CZ 7 as part of a reserve system with extensive wide bands or large 17 
patches of valley/foothill riparian natural community (Objectives VFRNC1.1 and VFRNC1.2 in 18 
Chapter 3, Conservation Strategy, of the Draft BDCP). Goals and objectives in the Plan for riparian 19 
restoration also include the restoration, maintenance and enhancement of structural heterogeneity 20 
with adequate vertical and horizontal overlap among vegetation components and over adjacent 21 
riverine channels, freshwater emergent wetlands, and grasslands (Objective VFRNC2.1). The yellow-22 
breasted chat has specific structural habitat requirements, so only the early- to mid-successional 23 
portions of the restored and protected riparian natural would be expected to provide suitable 24 
habitat characteristics for the species. These natural community biological goals and objectives 25 
would inform the near-term protection and restoration efforts and represent performance 26 
standards for considering the effectiveness of conservation actions for the species.  27 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 28 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 29 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 30 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 31 
Material Attachment 5J.C, Analysis of Potential Bird Collisions at Proposed BDCP Powerlines, AMM7 32 
Barge Operations Plan, and AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, Least Bell’s Vireo, 33 
Western Yellow-Billed Cuckoo. All of these AMMs include elements that would avoid or minimize the 34 
risk of affecting individuals and species habitats adjacent to work areas and storage sites. The AMMs 35 
are described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and 36 
an updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 37 
RDEIR/SDEIS.  38 

In the absence of other conservation actions, the effects on least Bell’s vireo and yellow warbler 39 
habitat from Alternative 4 would represent an adverse effect as a result of habitat modification and 40 
potential for direct mortality of special-status species. The acres of protection contained in the near-41 
term Plan goals and the additional detail in the biological objectives for yellow-breasted chat satisfy 42 
the typical mitigation ratios that would be applied to the project-level effects of CM1, as well as 43 
mitigate the near-term effects of the other conservation measures. The restored riparian habitat 44 
could require 5 years to several decades, for ecological succession to occur and for restored riparian 45 
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habitat to functionally replace habitat that has been affected. However, because the modeled habitat 1 
impacted largely consists of small patches of blackberry, willow, and riparian scrub, temporal losses 2 
of potential habitat as a result of BDCP actions would be expected to have a less-than-significant 3 
population-level impact on the species in the near-term time period.  4 

Considering the conservation actions described above, and AMMs 1-7 and AMM 22, Alternative 4, 5 
over the term of the BDCP would not result in a substantial adverse effect through habitat 6 
modifications and would not substantially reduce the number or restrict the range of yellow-7 
breasted chat. Therefore, Alternative 4 would have a less-than-significant impact on yellow-breasted 8 
chat. 9 

Late Long-Term Timeframe 10 

The habitat model indicates that the study area supports approximately 14,547 acres of modeled 11 
nesting and migratory habitat for yellow-breasted chat. Alternative 4 as a whole would result in the 12 
permanent loss of and temporary effects on 823 acres of modeled habitat (6% of the modeled 13 
habitat in the study area). These losses would occur from the construction of the water conveyance 14 
facilities (CM1) and from CM2 Yolo Bypass Fisheries Enhancement, CM4 Tidal Natural Communities 15 
Restoration, and CM5 Seasonally Inundated Floodplain Restoration. The locations of these losses 16 
would be in fragmented riparian habitat throughout the study area.  17 

The Plan includes conservation commitments through CM7 Riparian Natural Community Restoration 18 
and CM3 Natural Communities Protection and Restoration to restore or create at least 5,000 acres 19 
and protect at least 750 acres of valley/foothill riparian woodland. Of the 5,000 acres of restored 20 
riparian natural communities, a minimum of 3,000 acres of valley/foothill riparian would be 21 
restored within the seasonally inundated floodplain, and 1,000 acres would be managed as dense 22 
early to mid-successional riparian forest (Objectives VFRNC1.1 and VFRNC1.2). The yellow-breasted 23 
chat has specific structural habitat requirements, so only the early- to mid-successional portions of 24 
the restored and protected riparian natural would be expected to provide suitable habitat 25 
characteristics for the species. Fluvial disturbance in restored riparian floodplains would help to 26 
maintain early- to mid-successional vegetation. The resulting riparian systems would be subject to 27 
natural erosion and deposition, which would provide conditions conducive to the establishment of 28 
dense willow stands that are preferred by yellow-breasted chat for nesting. In addition, if 29 
monitoring determined that cowbird parasitism was having an effect on the yellow-breasted 30 
population in the study area, a cowbird control program would be implemented through CM11 31 
Natural Communities Enhancement and Management. Goals and objectives in the Plan for riparian 32 
restoration also include the maintenance and enhancement of structural heterogeneity (Objective 33 
VFRNC2.1) which would provide suitable habitat for yellow-breasted chat. 34 

The BDCP’s beneficial effects analysis (see Chapter 5, Section 5.6, Effects on Covered Wildlife and 35 
Plant Species, of the Draft BDCP) estimates that the restoration and protection actions discussed 36 
above could result in the restoration of 2,683 acres and the protection of 594 acres of habitat for the 37 
yellow-breasted chat.  38 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 39 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 40 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 41 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 42 
Material, AMM7 Barge Operations Plan, and AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, 43 
Least Bell’s Vireo, Western Yellow-Billed Cuckoo. All of these AMMs include elements that would 44 
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avoid or minimize the risk of affecting individuals and species habitats adjacent to work areas and 1 
storage sites. The AMMs are described in detail in Appendix 3.C, Avoidance and Minimization 2 
Measures, of the Draft BDCP, and an updated version of AMM6 is described in Appendix D, 3 
Substantive BDCP Revisions, of this RDEIR/SDEIS. 4 

In the absence of other conservation actions, the effects on least Bell’s vireo and yellow warbler 5 
habitat from Alternative 4 would represent an adverse effect as a result of habitat modification and 6 
potential for direct mortality of special-status species. Considering Alternative 4’s protection and 7 
restoration provisions, which would provide acreages of new or enhanced habitat in amounts 8 
suitable to compensate for habitats lost to construction and restoration activities, and with 9 
implementation of AMM1–AMM7, AMM10, and AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, 10 
Least Bell’s Vireo, Western Yellow-Billed Cuckoo, the loss of habitat or direct mortality through 11 
implementation of Alternative 4 would not result in a substantial adverse effect through habitat 12 
modifications and would not substantially reduce the number or restrict the range of the species. 13 
Therefore, the loss of habitat or potential mortality under this alternative would have a less-than-14 
significant impact on yellow-breasted chat. 15 

Impact BIO-105: Fragmentation of Yellow-Breasted Chat Habitat as a Result of Constructing 16 
the Water Conveyance Facilities 17 

Grading, filling, contouring, and other initial ground-disturbing activities for water conveyance 18 
facilities construction may temporarily fragment modeled yellow-breasted chat habitat. This could 19 
temporarily reduce the extent of and functions supported by the affected habitat. Because of the 20 
current infrequent occurrence and small numbers of yellow-breasted chat in the Plan Area, and 21 
because CM5 Seasonally Inundated Floodplain Restoration would restore and protect contiguous 22 
high-value riparian habitat in CZ 7, any such habitat fragmentation is expected to have no or 23 
minimal effect on the species.  24 

NEPA Effects: Temporary fragmentation of habitat would not result in an adverse effect on yellow-25 
breasted chat. The habitat functions for the species would be significantly improved through the 26 
implementation of CM5, which would restore and protect large contiguous patches of riparian 27 
habitat. 28 

CEQA Conclusion: Temporary fragmentation of habitat would have a less-than-significant impact on 29 
yellow-breasted chat. The habitat functions for the species would be significantly improved through 30 
the implementation of CM5, which would restore and protect large contiguous patches of riparian 31 
habitat. 32 

Impact BIO-106: Effects on Yellow-Breasted Chat Associated with Electrical Transmission 33 
Facilities 34 

Yellow-breasted chats are migratory and usually arrive at California breeding grounds in April from 35 
their wintering grounds in Mexico and Guatemala. Departure for wintering grounds occurs from 36 
August to September. These are periods of relative high visibility when the risk of powerline 37 
collisions will be low. The species’ small, relatively maneuverable body; its foraging behavior; and its 38 
presence in the Plan Area during the summer contribute to a low risk of collision with the proposed 39 
transmission lines (BDCP Attachment 5.J-2, Memorandum: Analysis of Potential Bird Collisions at 40 
Proposed BDCP Transmission Lines). Marking transmission lines with flight diverters that make the 41 
lines more visible to birds has been shown to dramatically reduce the incidence of bird mortality 42 
(Brown and Drewien 1995). Yee (2008) estimated that marking devices in the Central Valley could 43 
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reduce avian mortality by 60%. All new project transmission lines would be fitted with flight 1 
diverters. Bird flight diverters would further reduce any potential for powerline collisions. 2 

NEPA Effects: The construction and presence of new transmission lines would not result in an 3 
adverse effect on yellow-breasted chat because the risk of bird strike is considered to be minimal 4 
based on the species’ small, relatively maneuverable body; its foraging behavior; and its presence in 5 
the Plan Area during the summer during periods of high visibility. Under AMM20 Greater Sandhill 6 
Crane, all new project transmission lines would be fitted with bird diverters which would further 7 
reduce any potential for powerline collisions. 8 

CEQA Conclusion: The construction and presence of new transmission lines would have a less-than-9 
significant impact on yellow-breasted chat because the risk of bird strike is considered to be 10 
minimal based on the species’ small, relatively maneuverable body; its foraging behavior; and its 11 
presence in the Plan Area during the summer during periods of high visibility. Under AMM20 Greater 12 
Sandhill Crane, all new project transmission lines would be fitted with bird diverters which would 13 
further reduce any potential for powerline collisions. 14 

Impact BIO-107: Indirect Effects of Plan Implementation on Yellow-Breasted Chat  15 

Noise and visual disturbances associated with construction-related activities could result in 16 
temporary disturbances that affect yellow-breasted chat use of modeled habitat adjacent to 17 
proposed construction areas. Construction noise above background noise levels (greater than 50 18 
dBA) could extend 500 to 5,250 feet from the edge of construction activities (Appendix 5.J, 19 
Attachment 5J.D, Indirect Effects of the Construction of the BDCP Conveyance Facility on Sandhill 20 
Crane, Table 4 in Appendix D, Substantive BDCP Revisions, of this RDEIR/SEIS), although there are no 21 
available data to determine the extent to which these noise levels could affect yellow-breasted chat. 22 
Indirect effects associated with construction include noise, dust, and visual disturbance caused by 23 
grading, filling, contouring, and other ground-disturbing operations outside the project footprint but 24 
within 1,300 feet from the construction edge. If yellow-breasted chat were to nest in or adjacent to 25 
work areas, construction and subsequent maintenance-related noise and visual disturbances could 26 
mask calls, disrupt foraging and nesting behaviors, and reduce the functions of suitable nesting 27 
habitat for these species. These potential effects would be minimized with incorporation of AMM22 28 
Suisun Song Sparrow, Yellow-Breasted Chat, Least Bell’s Vireo, Western Yellow-Billed Cuckoo into the 29 
BDCP, which would ensure 250 foot no-disturbance buffers were established around active nests. 30 
The use of mechanical equipment during water conveyance facilities construction could cause the 31 
accidental release of petroleum or other contaminants that could affect yellow-breasted chat in the 32 
surrounding habitat. The inadvertent discharge of sediment or excessive dust adjacent to yellow-33 
breasted chat habitat could also affect the species. AMM1–AMM7, including AMM2 Construction Best 34 
Management Practices and Monitoring, in addition to AMM22 Suisun Song Sparrow, Yellow-Breasted 35 
Chat, Least Bell’s Vireo, Western Yellow-Billed Cuckoo would minimize the likelihood of such spills 36 
from occurring and ensure that measures were in place to prevent runoff from the construction area 37 
and any adverse effects of dust on active nests. If present, yellow-breasted chat individuals could be 38 
temporarily affected by noise and visual disturbances adjacent to water conveyance construction 39 
sites, reducing the use of an estimated 59 acres of modeled primary nesting and migratory habitat 40 
and 119 acres of secondary nesting and migratory habitat. AMM22 Suisun Song Sparrow, Yellow-41 
Breasted Chat, Least Bell’s Vireo, Western Yellow-Billed Cuckoo would avoid and minimize this effect 42 
on the species. 43 
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NEPA Effects: The potential for noise and visual disturbance, hazardous spills, increased dust and 1 
sedimentation, and the potential impacts of operations and maintenance of the water conveyance 2 
facilities would not result in an adverse effect on yellow-breasted chat with the incorporation of 3 
AMM1–AMM7, and AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, Least Bell’s Vireo, Western 4 
Yellow-Billed Cuckoo into the BDCP. 5 

CEQA Conclusion: The potential for noise and visual disturbance, hazardous spills, increased dust 6 
and sedimentation, and the potential impacts of operations and maintenance of the water 7 
conveyance facilities would have a less-than-significant impact on yellow-breasted chat with the 8 
incorporation of AMM1–AMM7, and AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, Least Bell’s 9 
Vireo, Western Yellow-Billed Cuckoo into the BDCP. 10 

Impact BIO-108: Periodic Effects of Inundation of Yellow-Breasted Chat Habitat as a Result of 11 
Implementation of Conservation Components  12 

Flooding of the Yolo Bypass from Fremont Weir operations (CM2) would increase the frequency and 13 
duration of inundation of approximately 48–88 acres of modeled yellow-breasted chat nesting and 14 
migratory habitat. No adverse effects of increased inundation frequency on yellow-breasted chat or 15 
its habitat are expected because the chat breeding period is outside the period the weir would be 16 
operated. Moreover, riparian vegetation supporting habitat has persisted under the existing Yolo 17 
Bypass flooding regime, and changes to frequency and inundation would be within the tolerance of 18 
these vegetation types.  19 

Based on hypothetical floodplain restoration, CM5 could result in periodic inundation of up to 148 20 
acres of modeled yellow-breasted chat habitat. Inundation of restored floodplains is not expected to 21 
affect yellow-breasted chat or its habitat because the chat breeding period is outside the period the 22 
floodplains would likely be inundated. In addition, providing for periodic inundation of floodplains 23 
is expected to restore a more natural flood regime in support of riparian vegetation types that 24 
provide nesting and migratory habitat for yellow-breasted chat. The overall effect of seasonal 25 
inundation in existing riparian natural communities is likely to be beneficial because, historically, 26 
flooding was the main natural disturbance regulating ecological processes in riparian areas, and 27 
flooding promotes the germination and establishment of many native riparian plants.  28 

NEPA Effects: Increases in the frequency and duration of Yolo Bypass flooding and CM5 floodplain 29 
restoration would be expected to create more natural flood regimes that would support riparian 30 
habitat, which would result in a beneficial effect on yellow breasted chat. 31 

CEQA Conclusion: By creating more natural flood regimes that would support riparian habitat, 32 
increases in the frequency and duration of Yolo Bypass flooding and CM5 floodplain restoration 33 
would have a beneficial impact on yellow breasted chat. 34 

Cooper’s Hawk and Osprey 35 

This section describes the effects of Alternative 4, including water conveyance facilities construction 36 
and implementation of other conservation components, on Cooper’s hawk and osprey. Although 37 
osprey often nest on manmade structures such as telephone poles, and Cooper’s hawk will nest in 38 
more developed landscapes, modeled nesting habitat for these species is restricted to valley/foothill 39 
riparian forest.  40 

Construction and restoration associated with Alternative 4 conservation measures would result in 41 
both temporary and permanent losses of Cooper’s hawk and osprey modeled habitat as indicated in 42 
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Table 12-4-43. The majority of the losses would take place over an extended period of time as tidal 1 
marsh is restored in the study area. Although restoration for the loss of nesting habitat would be 2 
initiated in the same timeframe as the losses, it could take one or more decades for restored habitats 3 
to replace the functions of habitat lost. This time lag between impacts and restoration of habitat 4 
function would be minimized by specific requirements of AMM18 Swainson’s Hawk, including the 5 
planting of mature trees in the near-term time period. Full implementation of Alternative 4 would 6 
include the following conservation actions over the term of the BDCP which would also benefit 7 
Cooper’s hawk and osprey (see Chapter 3, Section 3.3, Biological Goals and Objectives, of the Draft 8 
BDCP). 9 

 Restore or create at least 5,000 acres of valley/foothill riparian natural community, with at least 10 
3,000 acres occurring on restored seasonally inundated floodplain (Objective VFRNC1.1, 11 
associated with CM7) 12 

 Protect at least 750 acres of existing valley/foothill riparian natural community in CZ 7 by year 13 
10 (Objective VFRNC1.2, associated with CM3). 14 

 Plant and maintain native trees along roadsides and field borders within protected cultivated 15 
lands at a rate of one tree per 10 acres (Objective SH2.1, associated with CM11). 16 

 Maintain and protect the small patches of important wildlife habitats associated with cultivated 17 
lands within the reserve system including isolated valley oak trees, trees and shrubs along field 18 
borders and roadsides, remnant groves, riparian corridors, water conveyance channels, 19 
grasslands, ponds, and wetlands (Objective CLNC1.3, associated with CM3 and CM11). 20 

As explained below, with the acres of restoration or protection included in the Plan, in addition to 21 
management activities to enhance natural communities for species and implementation of AMM1–22 
AMM7, AMM10 Restoration of Temporarily Affected Natural Communities , AMM18 Swainson’s Hawk, 23 
and Mitigation Measure BIO-75, impacts on Cooper’s hawk and osprey would not be adverse for 24 
NEPA purposes and would be less than significant for CEQA purposes.  25 
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Table 12-4-43. Changes in Cooper’s Hawk and Osprey Modeled Habitat Associated with 1 
Alternative 4 (acres)a 2 

Conservation 
Measureb Habitat Type 

Permanent  Temporary  Periodicd 

NT LLT c  NT LLT c  CM2 CM5 

CM1 Nesting 31 31  21 21  NA NA 

Total Impacts CM1 31 31  21 21    

CM2–CM18 Nesting 312 507  88 121  48-82 230 

Total Impacts CM2–CM18 312 507  88 121  48-82 230 

TOTAL IMPACTS 343 538  109 142  48-82 230 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT = near-term 

LLT = late long-term 

NA = not applicable 

 3 

Impact BIO-109: Loss or Conversion of Habitat for and Direct Mortality of Cooper’s Hawk and 4 
Osprey  5 

Alternative 4 conservation measures would result in the combined permanent and temporary loss 6 
of up to 680 acres (538 acres of permanent loss, 142 acres of temporary loss) of modeled nesting 7 
habitat for Cooper’s hawk and osprey (Table 12-4-43). Conservation measures that would result in 8 
these losses are Water Facilities and Operation (CM1) (which would involve construction of 9 
conveyance facilities and transmission lines and establishment and use of reusable tunnel material 10 
areas), Yolo Bypass Fisheries Enhancement (CM2), Tidal Natural Communities Restoration (CM4), 11 
and Seasonally Inundated Floodplain Restoration (CM5). Habitat enhancement and management 12 
activities (CM11), which would include ground disturbance or removal of nonnative vegetation, 13 
could result in local adverse habitat effects. In addition, maintenance activities associated with the 14 
long-term operation of the water conveyance facilities and other BDCP physical facilities could affect 15 
Cooper’s hawk and osprey modeled habitat. Each of these individual activities is described below. A 16 
summary statement of the combined impacts and NEPA and CEQA conclusions follows the 17 
individual conservation measure discussions. 18 

 CM1 Water Facilities Construction: Construction of Alternative 4 water conveyance facilities 19 
would result in the combined permanent and temporary loss of up to 52 acres of modeled 20 
Cooper’s hawk and osprey habitat (Table 12-4-43). Of the 52 acres of modeled habitat that 21 
would be removed for the construction of the conveyance facilities, 31 acres would be a 22 
permanent loss and 21 acres would be a temporary loss of habitat. Activities that would impact 23 
modeled habitat consist of tunnel, forebay, and intake construction, permanent and temporary 24 
access roads, construction of transmission lines, barge unloading facilities and work areas. Most 25 
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of the permanent loss of nesting habitat would occur where Intakes 2, 3 and 5 impact the 1 
Sacramento River’s east bank between Freeport and Courtland. The riparian areas here are very 2 
small patches, some dominated by valley oak and others by nonnative trees. Some nesting 3 
habitat would be lost due to construction of a permanent access road from the new forebay west 4 
to a reusable tunnel material disposal area and where the realigned Highway 160 would cross 5 
Snodgrass Slough. Permanent losses would also occur along Lambert Road where permanent 6 
utility lines would be installed and from the construction of an operable barrier at the 7 
confluence of Old River and the San Joaquin River. Temporary losses of nesting habitat would 8 
occur from the construction of a barge unloading facility west of the intermediate forebay in 9 
Snodgrass Slough and where temporary work areas surround intake sites. The riparian habitat 10 
in these areas is also composed of very small patches or stringers bordering waterways, which 11 
are composed of valley oak and scrub vegetation. Impacts from CM1 would occur in the central 12 
delta in CZ 3, CZ 4, CZ 5, CZ 6, and CZ 8. These losses would have the potential to displace 13 
individuals, if present, and remove the functions and value of potentially suitable habitat. There 14 
are no occurrences of Cooper’s hawk or osprey that overlap with the construction footprint for 15 
CM1; however, Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird Surveys and 16 
Avoid Disturbance of Nesting Birds, would be available to minimize impacts on Cooper’s hawk 17 
and osprey if they were to nest in the vicinity of construction activities. Refer to the Terrestrial 18 
Biology Mapbook in Appendix A of this RDEIR/SDEIS for a detailed view of Alternative 4 19 
construction locations. Impacts from CM1 would occur within the first 10-14 years of Plan 20 
implementation. 21 

 CM2 Yolo Bypass Fisheries Enhancement: Construction of the Yolo Bypass fisheries enhancement 22 
would result in the combined permanent and temporary loss of up to 170 acres of Cooper’s 23 
hawk and osprey nesting habitat (82 acres of permanent loss, 88 acres of temporary loss) in the 24 
Yolo Bypass in CZ 2. Activities through CM2 could involve excavation and grading in 25 
valley/foothill riparian areas to improve passage of fish through the bypasses. Most of the 26 
riparian losses would occur at the north end of Yolo Bypass where major fish passage 27 
improvements are planned. Excavation to improve water movement in the Toe Drain and in the 28 
Sacramento Weir would also remove potential Cooper’s hawk and osprey habitat. The loss is 29 
expected to occur during the first 10 years of Alternative 4 implementation. 30 

 CM4 Tidal Natural Communities Restoration: Tidal habitat restoration could permanently 31 
remove up to 383 acres of potential Cooper’s hawk and osprey nesting habitat. Trees would not 32 
be actively removed but tree mortality would be expected over time as areas became tidally 33 
inundated.  34 

 CM5 Seasonally Inundated Floodplain Restoration: Construction of setback levees to restore 35 
seasonally inundated floodplain and riparian restoration actions would remove approximately 36 
75 acres of Cooper’s hawk and osprey nesting habitat (42 acres of permanent loss, 33 acres of 37 
temporary loss). These losses would be expected after the first 10 years of Alternative 4 38 
implementation along the San Joaquin River and other major waterways in CZ 7.  39 

 CM11 Natural Communities Enhancement and Management: Habitat management- and 40 
enhancement-related activities could disturb Cooper’s hawk and osprey nests if they were 41 
present near work sites. A variety of habitat management actions included in CM11 that are 42 
designed to enhance wildlife values in BDCP-protected habitats may result in localized ground 43 
disturbances that could temporarily remove small amounts of Cooper’s hawk and osprey habitat 44 
and reduce the functions of habitat until restoration is complete. Ground-disturbing activities, 45 
such as removal of nonnative vegetation and road and other infrastructure maintenance, are 46 
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expected to have minor effects on available Cooper’s hawk and osprey habitat and are expected 1 
to result in overall improvements to and maintenance of habitat values over the term of the 2 
BDCP. These effects cannot be quantified, but are expected to be minimal and would be avoided 3 
and minimized by the AMMs listed below (AMMs are described in detail in Appendix 3.C, 4 
Avoidance and Minimization Measures, of the Draft BDCP, AMM18 Swainson’s Hawk and an 5 
updated version of AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material and Dredged 6 
Material is described in Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS).  7 

Permanent and temporary habitat losses from the above conservation measures would 8 
primarily consist of fragmented riparian stands. Temporarily affected areas would be restored 9 
as riparian habitat within 1 year following completion of construction activities as described in 10 
AMM10 Restoration of Temporarily Affected Natural Communities. Although the effects are 11 
considered temporary, the restored riparian habitat would require 1 to several decades to 12 
functionally replace habitat that has been affected and for trees to attain sufficient size and 13 
structure suitable for nesting by Cooper’s hawk or osprey. AMM18 Swainson’s Hawk contains 14 
actions described below to reduce the effect of temporal loss of nesting habitat, including the 15 
transplanting of mature trees.  16 

 Operations and Maintenance: Postconstruction operation and maintenance of the above-ground 17 
water conveyance facilities and restoration infrastructure could result in ongoing but periodic 18 
disturbances that could affect Cooper’s hawk or osprey use of the surrounding habitat. 19 
Maintenance activities would include vegetation management, levee and structure repair, and 20 
re-grading of roads and permanent work areas. These effects, however, would be reduced by 21 
AMM1–AMM7 and conservation actions as described below. 22 

 Injury and Direct Mortality: Construction-related activities would not be expected to result in 23 
direct mortality of adult or fledged Cooper’s hawk or osprey if they were present in the Plan 24 
Area, because they would be expected to avoid contact with construction and other equipment. 25 
If Cooper’s hawk or osprey were to nest in the construction area, construction-related activities, 26 
including equipment operation, noise and visual disturbances could affect nests or lead to their 27 
abandonment, potentially resulting in mortality of eggs and nestlings. Mitigation Measure BIO-28 
75, Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would 29 
be available to address these adverse effects on Cooper’s hawk and osprey.  30 

The following paragraphs summarize the combined effects discussed above and describe other 31 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA conclusions are also 32 
included. 33 

Near-Term Timeframe 34 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 35 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 36 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 37 
effect of construction would not be adverse under NEPA. Alternative 4 would remove 452 acres 38 
(343 acres of permanent loss, 109 acres of temporary loss) of Cooper’s hawk and osprey nesting 39 
habitat in the study area in the near-term. These effects would result from the construction of the 40 
water conveyance facilities (CM1, 52 acres), and implementing other conservation measures (CM2 41 
Yolo Bypass Fisheries Enhancement, CM4 Tidal Natural Communities Restoration, and CM5 Seasonally 42 
Inundated Floodplain Restoration—400 acres of habitat).  43 
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Typical NEPA and CEQA project-level mitigation ratios for those natural communities affected by 1 
CM1 would be 1:1 for restoration/creation and 1:1 protection of valley/foothill riparian habitat. 2 
Using these ratios would indicate that 52 acres of nesting habitat should be restored/created and 52 3 
acres should be protected to compensate for the CM1 losses of modeled Cooper’s hawk and osprey 4 
habitat. In addition, The near-term effects of other conservation actions would remove 400 acres of 5 
modeled breeding habitat, and therefore require 400 acres of restoration and 400 acres of 6 
protection of modeled Cooper’s hawk and osprey using the same typical NEPA and CEQA ratios.  7 

The BDCP has committed to near-term goals of protecting 750 acres and restoring 800 acres of 8 
valley/foothill riparian natural community (see Table 3-4 in Chapter 3, Description of Alternatives, of 9 
this RDEIR/SDEIS). These conservation actions are associated with CM3, and CM7 and would occur 10 
in the same timeframe as the construction and early restoration losses. The majority of riparian 11 
protection and restoration acres would occur in CZ 7 as part of a reserve system with extensive wide 12 
bands or large patches of valley/foothill riparian natural community (Objectives VFRNC1.1 and 13 
VFRNC1.2 in Chapter 3, Conservation Strategy, of the Draft BDCP). Riparian restoration would 14 
expand the patches of existing riparian forest in order to support nesting habitat for riparian 15 
species. The Plan’s objectives would also benefit Cooper’s hawk and osprey by protecting small but 16 
essential habitats that occur within cultivated lands, such as tree rows along field borders or roads, 17 
and small clusters of trees in farmyards or rural residences (Objective CLNC1.3). In addition, the 18 
distribution and abundance of potential nest trees would be increased by planting and maintaining 19 
native trees along roadsides and field borders within protected cultivated lands at a rate of one tree 20 
per 10 acres (Objective SWHA2.1).  21 

The 750 acres of protection and 800 acres of restoration contained in the near-term Plan goals 22 
satisfy the typical mitigation ratios that would be applied to the project-level effects of CM1 and 23 
other near-term impacts on Cooper’s hawk and osprey nesting habitat. The 800 acres of restored 24 
riparian habitat would be initiated in the near-term to offset the loss of modeled nesting habitat, but 25 
would require one to several decades to functionally replace habitat that has been affected and for 26 
trees to attain sufficient size and structure suitable for nesting by these species. This time lag 27 
between the removal and restoration of nesting habitat could have a substantial impact on nesting 28 
raptors in the near-term time period. Nesting habitat is limited throughout much of the study area, 29 
consisting mainly of intermittent riparian, isolated trees, small groves, tree rows along field borders, 30 
roadside trees, and ornamental trees near rural residences. The removal of nest trees or nesting 31 
habitat would further reduce this limited resource and could reduce or restrict the number of active 32 
nests within the study area until restored riparian habitat is sufficiently developed.  33 

AMM18 Swainson’s Hawk would implement a program to plant large mature trees, including 34 
transplanting trees scheduled for removal. These would be supplemented with additional saplings 35 
and would be expected to reduce the temporal effects of loss of nesting habitat. The plantings would 36 
occur prior to or concurrent with (in the case of transplanting) the loss of trees. In addition, at least 37 
five trees (5-gallon container size) would be planted within the BDCP reserve system for every tree 38 
20 feet or taller anticipated to be removed by construction during the near-term period. A variety of 39 
native tree species would be planted to provide trees with differing growth rates, maturation, and 40 
life span. Trees would be planted within the BDCP reserve system in clumps of at least three trees 41 
each at appropriate sites within or adjacent to conserved cultivated lands, or they could be 42 
incorporated as a component of the riparian restoration (CM5, CM7). Replacement trees that were 43 
incorporated into the riparian restoration would not be clustered in a single region of the study 44 
area, but would be distributed throughout the conserved lands.  45 
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The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 1 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 2 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 3 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 4 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 5 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 6 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 7 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 8 
RDEIR/SDEIS. Cooper’s hawk and osprey are not species that are covered under the BDCP. For the 9 
BDCP to avoid an adverse effect on individuals, preconstruction surveys for noncovered avian 10 
species would be required to ensure that active nests are detected and avoided. Mitigation Measure 11 
BIO-75, Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would 12 
be available to address this adverse effect. 13 

Late Long-Term Timeframe 14 

The study area supports approximately 14,069 acres of modeled nesting habitat for Cooper’s hawk 15 
and osprey. Alternative 4 as a whole would result in the permanent loss of and temporary effects on 16 
680 acres of potential nesting habitat (5% of the potential nesting habitat in the study area). 17 

The Plan includes conservation commitments through CM3 Natural Communities Protection and 18 
Restoration, CM5 Seasonally Inundated Floodplain Restoration, and CM7 Riparian Natural Community 19 
Restoration to restore or create at least 5,000 acres and protect at least 750 acres of valley/foothill 20 
riparian natural community (see Table 3-4 in Chapter 3, Description of Alternatives, of this 21 
RDEIR/SDEIS). The majority of riparian protection and restoration acres would occur in CZ 7 as part 22 
of a reserve system with extensive wide bands or large patches of valley/foothill riparian natural 23 
community (Objectives VFRNC1.1 and VFRNC1.2 in Chapter 3, Conservation Strategy, of the Draft 24 
BDCP). Riparian restoration would expand the patches of existing riparian forest in order to support 25 
nesting habitat for riparian species. The Plan’s objectives would also benefit Cooper’s hawk and 26 
osprey by protecting small but essential habitats that occur within cultivated lands, such as tree 27 
rows along field borders or roads, and small clusters of trees in farmyards or rural 28 
residences(Objective CLNC1.3). In addition, the distribution and abundance of potential nest trees 29 
would be increased by planting and maintaining native trees along roadsides and field borders 30 
within protected cultivated lands at a rate of one tree per 10 acres (Objective SWHA2.1). 31 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 32 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 33 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 34 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 35 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 36 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 37 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 38 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 39 
RDEIR/SDEIS. Cooper’s hawk and osprey are not species that are covered under the BDCP. For the 40 
BDCP to avoid an adverse effect on individuals, preconstruction surveys for noncovered avian 41 
species would be required to ensure that active nests are detected and avoided. Mitigation Measure 42 
BIO-75, Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would 43 
be available to address this adverse effect. 44 
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NEPA Effects: The loss of Cooper’s hawk and osprey habitat and potential direct mortality of these 1 
special-status species under Alternative 4 would represent an adverse effect in the absence of other 2 
conservation actions. With habitat protection and restoration associated with CM3, CM5, CM7, 3 
guided by biological goals and objectives and by AMM1–AMM7, AMM10, and AMM18 Swainson’s 4 
Hawk, which would be in place during all project activities, the effects of habitat loss on Cooper’s 5 
hawk and osprey under Alternative 4 would not be adverse. Cooper’s hawk and osprey are not 6 
covered species under the BDCP. For the BDCP to avoid an adverse effect on individuals, 7 
preconstruction surveys for noncovered avian species would be required to ensure that nests are 8 
detected and avoided. Mitigation Measure BIO-75 would be available to address this adverse effect. 9 

CEQA Conclusion:  10 

Near-Term Timeframe 11 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 12 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 13 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 14 
effect of construction would be less-than-significant under CEQA. Alternative 4 would remove 452 15 
acres (343 acres of permanent loss, 109 acres of temporary loss) of Cooper’s hawk and osprey 16 
nesting habitat in the study area in the near-term. These effects would result from the construction 17 
of the water conveyance facilities (CM1, 52 acres), and implementing other conservation measures 18 
(CM2 Yolo Bypass Fisheries Enhancement, CM4 Tidal Natural Communities Restoration, and CM5 19 
Seasonally Inundated Floodplain Restoration—400 acres of habitat).  20 

Typical NEPA and CEQA project-level mitigation ratios for those natural communities affected by 21 
CM1 would be 1:1 for restoration/creation and 1:1 protection of valley/foothill riparian habitat. 22 
Using these ratios would indicate that 52 acres of nesting habitat should be restored/created and 52 23 
acres should be protected to mitigate the CM1 losses of modeled Cooper’s hawk and osprey habitat. 24 
In addition, The near-term effects of other conservation actions would remove 400 acres of modeled 25 
breeding habitat, and therefore require 400 acres of restoration and 400 acres of protection of 26 
modeled Cooper’s hawk and osprey using the same typical NEPA and CEQA ratios. The BDCP has 27 
committed to near-term goals of protecting 750 acres and restoring 800 acres of valley/foothill 28 
riparian natural community (see Table 3-4 in Chapter 3, Description of Alternatives, of this 29 
RDEIR/SDEIS). These conservation actions are associated with CM3, and CM7 and would occur in 30 
the same timeframe as the construction and early restoration losses. The majority of riparian 31 
protection and restoration acres would occur in CZ 7 as part of a reserve system with extensive wide 32 
bands or large patches of valley/foothill riparian natural community (Objectives VFRNC1.1 and 33 
VFRNC1.2 in Chapter 3, Conservation Strategy, of the Draft BDCP). Riparian restoration would 34 
expand the patches of existing riparian forest in order to support nesting habitat for riparian 35 
species. The Plan’s objectives would also benefit Cooper’s hawk and osprey by protecting small but 36 
essential habitats that occur within cultivated lands, such as tree rows along field borders or roads, 37 
and small clusters of trees in farmyards or rural residences (Objective CLNC1.3). In addition, the 38 
distribution and abundance of potential nest trees would be increased by planting and maintaining 39 
native trees along roadsides and field borders within protected cultivated lands at a rate of one tree 40 
per 10 acres (Objective SWHA2.1).  41 

The 750 acres of protection and 800 acres of restoration contained in the near-term Plan goals 42 
satisfy the typical mitigation ratios that would be applied to the project-level effects of CM1 and 43 
other near-term impacts on Cooper’s hawk and osprey nesting habitat. The 800 acres of restored 44 
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riparian habitat would be initiated in the near-term to offset the loss of modeled nesting habitat, but 1 
would require one to several decades to functionally replace habitat that has been affected and for 2 
trees to attain sufficient size and structure suitable for nesting by these species. This time lag 3 
between the removal and restoration of nesting habitat could have a substantial impact on nesting 4 
raptors in the near-term time period. Nesting habitat is limited throughout much of the study area, 5 
consisting mainly of intermittent riparian, isolated trees, small groves, tree rows along field borders, 6 
roadside trees, and ornamental trees near rural residences. The removal of nest trees or nesting 7 
habitat would further reduce this limited resource and could reduce or restrict the number of active 8 
nests within the study area until restored riparian habitat is sufficiently developed.  9 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 10 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 11 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 12 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 13 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 14 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 15 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 16 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 17 
RDEIR/SDEIS. 18 

AMM18 Swainson’s hawk would implement a program to plant large mature trees, including 19 
transplanting trees scheduled for removal. These would be supplemented with additional saplings 20 
and would be expected to reduce the temporal effects of loss of nesting habitat. The plantings would 21 
occur prior to or concurrent with (in the case of transplanting) the loss of trees. In addition, at least 22 
five trees (5-gallon container size) would be planted within the BDCP reserve system for every tree 23 
20 feet or taller anticipated to be removed by construction during the near-term period. A variety of 24 
native tree species would be planted to provide trees with differing growth rates, maturation, and 25 
life span. Trees would be planted within the BDCP reserve system in clumps of at least three trees 26 
each at appropriate sites within or adjacent to conserved cultivated lands, or they could be 27 
incorporated as a component of the riparian restoration (CM5, CM7). Replacement trees that were 28 
incorporated into the riparian restoration would not be clustered in a single region of the study 29 
area, but would be distributed throughout the conserved lands.  30 

In the absence of other conservation actions, the effects on Cooper’s hawk and osprey nesting 31 
habitat would represent an adverse effect as a result of habitat modification and potential for direct 32 
mortality of special-status species. Cooper’s hawk and osprey are not species that are covered under 33 
the BDCP. For the BDCP to avoid an adverse effect on individuals, preconstruction surveys for 34 
noncovered avian species would be required to ensure that active nests are detected and avoided. 35 
Implementation of Mitigation Measure BIO-75 would reduce the potential impact on nesting 36 
Cooper’s hawk and osprey to a less-than–significant level. Considering Alternative 4’s protection 37 
and restoration provisions, which would provide acreages of new or enhanced habitat in amounts 38 
greater than necessary to compensate for the time lag of restoring riparian habitats lost to 39 
construction and restoration activities, and with implementation of AMM1–AMM7, AMM10, AMM18 40 
Swainson’s Hawk, and Mitigation Measure BIO-75, the loss of habitat or direct mortality through 41 
implementation of Alternative 4 would not result in a substantial adverse effect through habitat 42 
modifications and would not substantially reduce the number or restrict the range of either species. 43 
Therefore, the loss of habitat or potential mortality under this alternative would have a less-than-44 
significant impact on Cooper’s hawk and osprey. 45 
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Late Long-Term Timeframe 1 

The study area supports approximately 14,069 acres of modeled nesting habitat for Cooper’s hawk 2 
and osprey. Alternative 4 as a whole would result in the permanent loss of and temporary effects on 3 
680 acres of potential nesting habitat (5% of the potential nesting habitat in the study area). 4 

The Plan includes conservation commitments through CM3 Natural Communities Protection and 5 
Restoration, CM5 Seasonally Inundated Floodplain Restoration, and CM7 Riparian Natural Community 6 
Restoration to restore or create at least 5,000 acres and protect at least 750 acres of valley/foothill 7 
riparian natural community (see Table 3-4 in Chapter 3, Description of Alternatives, of this 8 
RDEIR/SDEIS). The majority of riparian protection and restoration acres would occur in CZ 7 as part 9 
of a reserve system with extensive wide bands or large patches of valley/foothill riparian natural 10 
community (Objectives VFRNC1.1 and VFRNC1.2 in Chapter 3, Conservation Strategy, of the Draft 11 
BDCP). Riparian restoration would expand the patches of existing riparian forest in order to support 12 
nesting habitat for riparian species. The Plan’s objectives would also benefit Cooper’s hawk and 13 
osprey by protecting small but essential habitats that occur within cultivated lands, such as tree 14 
rows along field borders or roads, and small clusters of trees in farmyards or rural 15 
residences(Objective CLNC1.3). In addition, the distribution and abundance of potential nest trees 16 
would be increased by planting and maintaining native trees along roadsides and field borders 17 
within protected cultivated lands at a rate of one tree per 10 acres (Objective SWHA2.1). 18 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 19 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 20 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 21 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 22 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 23 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 24 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 25 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 26 
RDEIR/SDEIS. Cooper’s hawk and osprey are not species that are covered under the BDCP. For the 27 
BDCP to have a less-than-significant impact on individuals, preconstruction surveys for noncovered 28 
avian species would be required to ensure that active nests are detected and avoided. 29 
Implementation of Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird Surveys and 30 
Avoid Disturbance of Nesting Birds, would reduce this impact to a less-than-significant level. 31 

Considering Alternative 4’s protection and restoration provisions, which would provide acreages of 32 
new or enhanced habitat in amounts greater than necessary to compensate for the time lag of 33 
restoring riparian habitats lost to construction and restoration activities, and with implementation 34 
of AMM1–AMM7, AMM10, AMM18 Swainson’s Hawk, and Mitigation Measure BIO-75, the loss of 35 
habitat or direct mortality through implementation of Alternative 4 would not result in a substantial 36 
adverse effect through habitat modifications and would not substantially reduce the number or 37 
restrict the range of either species. Therefore, the loss of habitat or potential mortality under this 38 
alternative would have a less-than-significant impact on Cooper’s hawk and osprey. 39 

Mitigation Measure BIO-75: Conduct Preconstruction Nesting Bird Surveys and Avoid 40 
Disturbance of Nesting Birds 41 

See Mitigation Measure BIO-75 under Impact BIO-75. 42 
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Impact BIO-110: Effects on Cooper’s Hawk and Osprey Associated with Electrical 1 
Transmission Facilities 2 

New transmission lines would increase the risk for bird-power line strikes, which could result in 3 
injury or mortality of Cooper’s hawk and osprey. However, the flight behavior of these species, their 4 
keen vision, and high maneuverability substantially reduce the risk of powerline collisions. The 5 
existing network of transmission lines in the project area currently poses the same small risk for 6 
Cooper’s hawk and osprey, and any incremental risk associated with the new power line corridors 7 
would also be expected to be low. Marking transmission lines with flight diverters that make the 8 
lines more visible to birds has been shown to dramatically reduce the incidence of bird mortality 9 
(Brown and Drewien 1995). Yee (2008) estimated that marking devices in the Central Valley could 10 
reduce avian mortality by 60%. With the implementation of AMM20 Greater Sandhill Crane, all new 11 
transmission lines would be fitted with flight diverters, which would further reduce any risk of 12 
collision with lines. 13 

NEPA Effects: The construction and presence of new transmission lines would not represent an 14 
adverse effect because the risk of bird strike is considered to be minimal based on the general 15 
maneuverability and keen eyesight of Cooper’s hawk and osprey. In addition, AMM20 Greater 16 
Sandhill Crane contains the commitment to place bird strike diverters on all new powerlines, which 17 
would further reduce any risk of mortality from bird strike for Cooper’s hawk and osprey from the 18 
project. Therefore, the construction and operation of new transmission lines under Alternative 4 19 
would not result in an adverse effect on Cooper’s hawk and osprey. 20 

CEQA Conclusion: The construction and presence of new transmission lines would not represent an 21 
adverse effect because the risk of bird strike is considered to be minimal based on the general 22 
maneuverability and keen eyesight of Cooper’s hawk and osprey. In addition, AMM20 Greater 23 
Sandhill Crane contains the commitment to place bird strike diverters on all new powerlines, which 24 
would further reduce any risk of mortality from bird strike for Cooper’s hawk and osprey from the 25 
project. Therefore, the construction and operation of new transmission lines under Alternative 4 26 
would result in a less-than-significant impact on Cooper’s hawk and osprey. 27 

Impact BIO-111: Indirect Effects of Plan Implementation on Cooper’s Hawk and Osprey  28 

Indirect construction- and operation-related effects: Construction noise above background noise 29 
levels (greater than 50 dBA) could extend 500 to 5,250 feet from the edge of construction activities 30 
(Appendix 5.J, Attachment 5J.D, Indirect Effects of the Construction of the BDCP Conveyance Facility on 31 
Sandhill Crane, Table 4 in Appendix D, Substantive BDCP Revisions, of this RDEIR/SEIS), although 32 
there are no available data to determine the extent to which these noise levels could affect Cooper’s 33 
hawk or osprey. If Cooper’s hawk or osprey were to nest in or adjacent to work areas, construction 34 
and subsequent maintenance-related noise and visual disturbances could mask calls, disrupt 35 
foraging and nesting behaviors, and reduce the functions of suitable nesting habitat for these 36 
species. Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird Surveys and Avoid 37 
Disturbance of Nesting Birds, would avoid the potential for adverse effects of construction-related 38 
activities on survival and productivity of nesting Cooper’s hawk and osprey. The use of mechanical 39 
equipment during water conveyance facilities construction could cause the accidental release of 40 
petroleum or other contaminants that could affect Cooper’s hawk and osprey in the surrounding 41 
habitat. The inadvertent discharge of sediment or excessive dust adjacent to suitable habitat could 42 
also have an adverse effect on these species. AMM1–AMM7, including AMM2 Construction Best 43 
Management Practices and Monitoring, would minimize the likelihood of such spills and ensure that 44 
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measures are in place to prevent runoff from the construction area and negative effects of dust on 1 
active nests. 2 

Methylmercury Exposure: Covered activities have the potential to exacerbate bioaccumulation of 3 
mercury in avian species, including Cooper’s hawk and osprey. Future operational impacts under 4 
CM1 were analyzed using a DSM-2 based model to assess potential effects on mercury concentration 5 
and bioavailability resulting from proposed flows. Subsequently, a regression model was used to 6 
estimate fish-tissue concentrations under these future operational conditions (evaluated starting 7 
operations or ESO). Results indicated that changes in total mercury levels in water and fish tissues 8 
due to ESO were insignificant (see Draft BDCP Appendix 5.D, Contaminants, Tables 5D.4-3, 5D.4-4, 9 
and 5D.4-5).  10 

Marsh (tidal and nontidal) and floodplain restoration have the potential to increase exposure to 11 
methylmercury. Mercury is transformed into the more bioavailable form of methylmercury in 12 
aquatic systems, especially areas subjected to regular wetting and drying such as tidal marshes and 13 
flood plains (Alpers et al. 2008). Thus, BDCP restoration activities that create newly inundated areas 14 
could increase bioavailability of mercury (see Chapter 3, Conservation Strategy, of the Draft BDCP for 15 
details of restoration). Species sensitivity to methylmercury differs widely and there is a large 16 
amount of uncertainty with respect to species-specific effects. Increased methylmercury associated 17 
with natural community and floodplain restoration could indirectly affect cooper’s hawk and osprey, 18 
via uptake in lower tropic levels (as described in Appendix 5.D, Contaminants, of the Draft BDCP).  19 

The potential mobilization or creation of methylmercury within the Plan Area varies with site-20 
specific conditions and would need to be assessed at the project level. CM12 Methylmercury 21 
Management contains provisions for Project-specific Mercury Management Plans. Site-specific 22 
restoration plans that address the creation and mobilization of mercury, as well as monitoring and 23 
adaptive management as described in CM12 would be available to address the uncertainty of 24 
methylmercury levels in restored tidal marsh and potential impacts on cooper’s hawk and osprey.  25 

NEPA Effects: Noise and visual disturbances from the construction of water conveyance facilities 26 
could reduce Cooper’s hawk and osprey use of modeled habitat adjacent to work areas. Moreover, 27 
operation and maintenance of the water conveyance facilities, including the transmission facilities, 28 
could result in ongoing but periodic postconstruction disturbances that could adversely affect 29 
Cooper’s hawk and osprey use of the surrounding habitat. Mitigation Measure BIO-75, Conduct 30 
Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, in addition to AMM1–31 
AMM7, would be available to address this adverse effect. The implementation of tidal natural 32 
communities restoration or floodplain restoration could result in increased exposure of Cooper’s 33 
hawk or osprey to methylmercury, through the ingestion of fish or small mammals in tidally 34 
restored areas. However, it is currently unknown what concentrations of methylmercury are 35 
harmful to these species and the potential for increased exposure varies substantially within the 36 
study area. Site-specific restoration plans that address the creation and mobilization of mercury, as 37 
well as monitoring and adaptive management as described in CM12 would better inform potential 38 
impacts and address the uncertainty of methylmercury levels in restored tidal marsh in the study 39 
area on cooper’s hawk and osprey. The site-specific planning phase of marsh restoration would be 40 
the appropriate place to assess the potential for risk of methylmercury exposure for Cooper’s hawk 41 
and osprey, once site specific sampling and other information could be developed. 42 

CEQA Conclusion: Noise and visual disturbances from the construction of water conveyance 43 
facilities could reduce Cooper’s hawk and osprey use of modeled habitat adjacent to work areas. 44 
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Moreover, operation and maintenance of the water conveyance facilities, including the transmission 1 
facilities, could result in ongoing but periodic postconstruction disturbances that could affect 2 
Cooper’s hawk and osprey use of the surrounding habitat. Noise, the potential for hazardous spills, 3 
increased dust and sedimentation, and operations and maintenance of the water conveyance 4 
facilities under Alternative 4 would have a less-than-significant impact on Cooper’s hawk and osprey 5 
with the implementation of Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird 6 
Surveys and Avoid Disturbance of Nesting Birds, and AMM1–AMM7. The implementation of tidal 7 
natural communities restoration or floodplain restoration could result in increased exposure of 8 
Cooper’s hawk or osprey to methylmercury through the ingestion of fish or small mammals in 9 
restored tidal areas. However, it is currently unknown what concentrations of methylmercury are 10 
harmful to these species. Site-specific restoration plans that address the creation and mobilization of 11 
mercury, as well as monitoring and adaptive management as described in CM12, would address the 12 
uncertainty of methylmercury levels in restored tidal marsh in the study area and better inform 13 
potential impacts on Cooper’s hawk and osprey. 14 

Mitigation Measure BIO-75: Conduct Preconstruction Nesting Bird Surveys and Avoid 15 
Disturbance of Nesting Birds 16 

See Mitigation Measure BIO-75 under Impact BIO-75. 17 

Impact BIO-112: Periodic Effects of Inundation of Cooper’s Hawk and Osprey Nesting Habitat 18 
as a Result of Implementation of Conservation Components  19 

Flooding of the Yolo Bypass from Fremont Weir operations (CM2) would increase the frequency and 20 
duration of inundation of approximately 48-82 acres of modeled Cooper’s hawk and osprey 21 
breeding habitat However, increased periodic flooding is not expected to cause any adverse effect on 22 
breeding habitat because trees in which nest sites are situated already withstand floods, the 23 
increase in inundation frequency and duration is expected to remain within the range of tolerance of 24 
riparian trees, and nest sites are located above floodwaters.  25 

Based on hypothetical floodplain restoration, CM5 implementation could result in periodic 26 
inundation of up to 230 acres of breeding habitat for Cooper’s hawk and osprey. The overall effect of 27 
seasonal inundation in existing riparian natural communities is likely to be beneficial for these 28 
species, because, historically, flooding was the main natural disturbance regulating ecological 29 
processes in riparian areas, and flooding promotes the germination and establishment of many 30 
native riparian plants.  31 

NEPA Effects: Increased periodic flooding would not be expected to cause any adverse effect on nest 32 
sites because trees in which nest sites are situated already withstand floods, the increase in 33 
inundation frequency and duration is expected to remain within the range of tolerance of riparian 34 
trees, and nest sites are located above floodwaters. Therefore, increased duration and inundation 35 
from CM2 and CM5 would not have an adverse effect on Cooper’s hawk and osprey. 36 

CEQA Conclusion: Increased periodic flooding would not be expected to cause any adverse effect on 37 
nest sites because trees in which nest sites are situated already withstand floods, the increase in 38 
inundation frequency and duration is expected to remain within the range of tolerance of riparian 39 
trees, and nest sites are located above floodwaters. Therefore, increased duration and inundation 40 
from CM2 and CM5 would have a less-than-significant impact on Cooper’s hawk and osprey. 41 
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Golden Eagle and Ferruginous Hawk 1 

This section describes the effects of Alternative 4, including water conveyance facilities construction 2 
and implementation of other conservation components, on golden eagle and ferruginous hawk. 3 
Modeled foraging habitat for these species consists of grassland, alkali seasonal wetland, vernal pool 4 
complex, alfalfa, grain and hay, pasture, and idle cropland throughout the study area. 5 

Construction and restoration associated with Alternative 4 conservation measures would result in 6 
both temporary and permanent losses of golden eagle and ferruginous hawk modeled foraging 7 
habitat as indicated in Table 12-4-44. Full implementation of Alternative 4 would include the 8 
following conservation actions over the term of the BDCP that would also benefit golden eagles or 9 
ferruginous hawk (see Chapter 3, Section 3.3, Biological Goals and Objectives, of the Draft BDCP). 10 

 Protect at least 8.000 acres of grassland with at least 2,000 acres protected in CZ 1, at least 1,000 11 
acres protected in CZ 8, at last 2,000 acres protected in CZ 11, and the remainder distributed 12 
among CZs 1, 2, 4, 5, 7, 8, and 11 (Objective GNC1.1, associated with CM3).  13 

 Restore at least 2,000 acres of grasslands (Objective GNC1.2, associated with CM8).  14 

 Protect at least 150 acres of alkali seasonal wetland and at least 600 acres of existing vernal pool 15 
complex in CZs 1, 8, and/or 11 (Objectives ASWNC1.1 and VPNC1.1, associated with CM3). 16 

 Increase prey availability and accessibility for grassland-foraging species (Objectives ASWNC2.4, 17 
VPNC2.5, and GNC2.4, associated with CM11). 18 

 Protect at least 48,625 acres of cultivated lands that provide suitable habitat for covered and 19 
other native wildlife species (Objective CLNC1.1, associated with CM3). 20 

 Within the at least 48,625 acres of protected cultivated lands, protect at least 42,275 acres of 21 
cultivated lands as Swainson’s hawk foraging habitat with at least 50% in very high-value 22 
habitat in CZs 2, 3, 4, 5, 7, 8, 9, and 11 (Objective SH1.2, associated with CM3). 23 

As explained below, with the restoration or protection of these amounts of habitat, in addition to 24 
management activities to enhance natural communities for species and implementation of AMM1–25 
AMM7, impacts on golden eagle and ferruginous hawk would not be adverse for NEPA purposes and 26 
would be less than significant for CEQA purposes. 27 
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Table 12-4-44. Changes in Golden Eagle and Ferruginous Hawk Habitat Associated with 1 
Alternative 4 (acres)a 2 

Conservation 
Measureb Habitat Type 

Permanent  Temporary  Periodicd 

NT LLT c  NT LLT c  CM2 CM5 

CM1 Foraging 1,967 1,967  503 503  NA NA 

Total Impacts CM1 1,967 1,967  503 503    

CM2–CM18 Foraging 5,450 26,198  376 893  1,158-3,650 3,823 

Total Impacts CM2–CM18 5,450 26,198  376 893  1,158-3,650 3,823 

TOTAL IMPACTS 7,417 28,165  879 1,396  1,158-3,650 3,823 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT = near-term 

LLT = late long-term 

NA = not applicable 

 3 

Impact BIO-113: Loss or Conversion of Habitat for and Direct Mortality of Golden Eagle and 4 
Ferruginous Hawk  5 

Alternative 4 conservation measures would result in the combined permanent and temporary loss 6 
of up 29,561 acres of modeled foraging habitat for golden eagle and ferruginous hawk (28,165 acres 7 
of permanent loss and 1,396 of temporary loss, Table 12-4-44). Conservation measures that would 8 
result in these losses are conveyance facilities and transmission line construction, and establishment 9 
and use of reusable tunnel material areas (CM1), Yolo Bypass fisheries improvements (CM2), tidal 10 
habitat restoration (CM4), floodplain restoration (CM5), riparian restoration (CM7), grassland 11 
restoration (CM8), vernal pool and wetland restoration (CM9), nontidal marsh restoration (CM10), 12 
and construction of conservation hatcheries (CM18). The majority of habitat loss (20,880 acres) 13 
would result from CM4. Habitat enhancement and management activities (CM11), which include 14 
ground disturbance or removal of nonnative vegetation, and the construction of recreational trails, 15 
signs, and facilities, could result in local adverse habitat effects. In addition, maintenance activities 16 
associated with the long-term operation of the water conveyance facilities and other BDCP physical 17 
facilities could degrade or eliminate golden eagle foraging habitat. Each of these individual activities 18 
is described below. A summary statement of the combined impacts and NEPA effects, and a CEQA 19 
conclusion follows the individual conservation measure discussions.  20 

 CM1 Water Facilities Construction: Construction of Alternative 4 conveyance facilities would 21 
result in the combined permanent and temporary loss of up to 2,470 acres of modeled golden 22 
eagle and ferruginous hawk habitat (1,967 acres of permanent loss, 503 acres of temporary 23 
loss). Impacts would occur from the construction of Intakes 2, 3, and 5 and associated 24 
temporary work areas and access roads in CZ 4 between Clarksburg and Courtland; the 25 
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rerouting of Highway 160; construction of the intermediate forebay; and from a reusable tunnel 1 
material storage area on Bouldin Island. The construction of the permanent and temporary 2 
transmission line corridors through CZs 4-6 and 9 would also remove suitable foraging habitat 3 
for the species. Approximately 796 acres of impact would be from the placement of reusable 4 
tunnel material area west of the Clifton Court Forebay in CZ 8. In addition, permanent habitat 5 
loss would occur from the construction of the new forebay south of the existing Clifton court 6 
Forebay in CZ 8. Some of the grassland habitat lost at the sites of new canals south of Clifton 7 
Court Forebay is composed of larger stands of ruderal and herbaceous vegetation and California 8 
annual grassland, which is also suitable foraging habitat for the species. There are no 9 
occurrences of golden eagle or ferruginous hawk that intersect with the CM1 footprint. Refer to 10 
the Terrestrial Biology Mapbook in Appendix A of this RDEIR/SDEIS for a detailed view of 11 
Alternative 4 construction locations. Impacts from CM1 would occur within the first 10-14 years 12 
of Plan implementation. 13 

 CM2 Yolo Bypass Fisheries Enhancement: Construction of the Yolo bypass fisheries enhancement 14 
would result in the combined permanent and temporary loss of up to 1,274 acres of modeled 15 
golden eagle and ferruginous hawk foraging habitat (898 acres of permanent loss, 376 acres of 16 
temporary loss) in the Yolo Bypass in CZ 2. Impacted habitat would consist primarily of 17 
grassland and pasture. Most of the grassland losses would occur at the north end of the bypass 18 
below Fremont Weir, along the Toe Drain/Tule Canal, and along the west side channels. 19 
Realignment of Putah Creek could also involve excavation and grading in alkali seasonal wetland 20 
complex habitat as a new channel is constructed. The loss is expected to occur during the first 10 21 
years of Alternative 4 implementation.  22 

 CM4 Tidal Natural Communities Restoration: Tidal habitat restoration site preparation and 23 
inundation would permanently remove an estimated 20,880 acres of modeled golden eagle and 24 
ferruginous hawk habitat. The majority of the acres lost would consist of cultivated lands in CZs 25 
1, 2, 4, 5, 6, and/or 7. Grassland losses would likely occur in the vicinity of Cache Slough, on 26 
Decker Island in the West Delta ROA, on the upslope fringes of Suisun Marsh, and along narrow 27 
bands adjacent to waterways in the South Delta ROA. Tidal restoration would directly impact 28 
and fragment grassland just north of Rio Vista in and around French and Prospect Islands, and in 29 
an area south of Rio Vista around Threemile Slough. Losses of alkali seasonal wetland complex 30 
habitat would likely occur in the south end of the Yolo Bypass and on the northern fringes of 31 
Suisun Marsh. 32 

 CM5 Seasonally Inundated Floodplain Restoration: Construction of setback levees to restore 33 
seasonally inundated floodplain would permanently and temporarily remove approximately 34 
1,450 acres of modeled golden eagle and ferruginous hawk foraging habitat (933 permanent, 35 
517 temporary). These losses would be expected after the first 10 years of Alternative 4 36 
implementation along the San Joaquin River and other major waterways in CZ 7.  37 

 CM8 Grassland Natural Community Restoration and CM9 Vernal Pool and Alkali Seasonal Wetland 38 
Complex Restoration: Temporary construction-related disturbance of grassland habitat would 39 
result from implementation of CM8 and CM9 in in CZs 1, 2, 4, 5, 7, 8, and 11. However, all areas 40 
would be restored after the construction periods. Grassland restoration would be implemented 41 
on agricultural lands that also provide foraging habitat for golden eagle and ferruginous hawk 42 
and would result in the conversion of 837 acres of cultivated lands to grassland.  43 

 CM10 Nontidal Marsh Restoration: Implementation of CM10 would result in the permanent 44 
removal of 705 acres of golden eagle and ferruginous hawk foraging habitat.  45 



 
Alternative 4 

Terrestrial Biological Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12-439 
2015 

ICF 00139.14 

 

 CM11 Natural Communities Enhancement and Management: A variety of habitat management 1 
actions included in CM11 that are designed to enhance wildlife values in restored or protected 2 
habitats could result in localized ground disturbances that could temporarily remove small 3 
amounts of golden eagle and ferruginous hawk foraging habitat. Ground-disturbing activities, 4 
such as removal of nonnative vegetation and road and other infrastructure maintenance 5 
activities, would be expected to have minor adverse effects on available habitat for these 6 
species. CM11 would also include the construction of recreational-related facilities including 7 
trails, interpretive signs, and picnic tables (see Chapter 4, Covered Activities and Associated 8 
Federal Actions, of the Draft BDCP). The construction of trailhead facilities, signs, staging areas, 9 
picnic areas, bathrooms, etc. would be placed on existing, disturbed areas when and where 10 
possible. However, approximately 50 acres of grassland habitat would be lost from the 11 
construction of trails and facilities.  12 

 CM18 Conservation Hatcheries: Implementation of CM18 would remove up to 35 acres of 13 
modeled golden eagle and ferruginous hawk foraging habitat for the development of a delta and 14 
longfin smelt conservation hatchery in CZ 1. 15 

 Operations and Maintenance: Postconstruction operation and maintenance of the above-ground 16 
water conveyance facilities and restoration infrastructure could result in ongoing but periodic 17 
disturbances that could affect golden eagle and ferruginous hawk use of the surrounding habitat. 18 
Maintenance activities would include vegetation management, levee and structure repair, and 19 
re-grading of roads and permanent work areas. These effects, however, would be reduced by 20 
AMM1–AMM7 and conservation actions as described below. 21 

 Injury and Direct Mortality: Construction would not be expected to result in direct mortality of 22 
golden eagle and ferruginous hawk because foraging individuals would be expected to 23 
temporarily avoid the increased noise and activity associated with construction areas. 24 

The following paragraphs summarize the combined effects discussed above and describe other 25 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA conclusions are also 26 
included. 27 

Near-Term Timeframe 28 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 29 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 30 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 31 
effects of construction would not be adverse under NEPA. Alternative 4 would remove 8,296 acres 32 
(7,417 permanent, 879 temporary) of modeled golden eagle and ferruginous hawk foraging habitat 33 
in the study area in the near-term. These effects would result from the construction of the water 34 
conveyance facilities (CM1, 2,470 acres), and implementing other conservation measures (CM2 Yolo 35 
Bypass Fisheries Enhancement, CM4 Tidal Natural Communities Restoration, CM7 Riparian Natural 36 
Community Restoration, CM8 Grassland Natural Community Restoration, CM9 Vernal Pool and Alkali 37 
Seasonal Wetland Complex Restoration, CM11 Natural Communities Enhancement and Management 38 
and CM18 Conservation Hatcheries—5,826 acres). 39 

The typical NEPA and CEQA project-level mitigation ratio for those natural communities affected 40 
would be 2:1 for protection of habitat. Using this ratio would indicate that 4,940 acres should be 41 
protected to compensate for the CM1 losses of 2,470 acres of golden eagle and ferruginous hawk 42 
foraging habitat. The near-term effects of other conservation actions would remove 5,826 acres of 43 
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modeled habitat, and therefore require 11,652 acres of protection of golden eagle and ferruginous 1 
hawk habitat using the same typical NEPA and CEQA ratio (2:1 for protection).  2 

The BDCP has committed to near-term goals of protecting 2,000 acres and restoring 1,140 acres of 3 
grassland natural community, protecting 400 acres of vernal pool complex, protecting 120 acres of 4 
alkali seasonal wetland complex, and protecting 15,400 acres of non-rice cultivated lands (see Table 5 
3-4 in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS). These conservation actions are 6 
associated with CM3, CM8, and CM9 and would occur in the same timeframe as the construction and 7 
early restoration losses thereby avoiding adverse effects of habitat loss on golden eagle and 8 
ferruginous hawk foraging in the study area. Grassland restoration and protection would occur in 9 
CZs 1, 2, 4, 5, 7, 8, and 11 (Objectives GNC1.1 and GNC1.2) Grassland protection in CZ 1, 8, and 11 10 
would be associated with vernal pool and alkali seasonal wetland complexes (Objectives ASWNC1.1 11 
and VPNC1.1) and would result in a contiguous matrix of grassland, alkali seasonal wetland, and 12 
vernal pool natural communities which would expand golden eagle and ferruginous hawk foraging 13 
habitat and reduce the effects of current levels of habitat fragmentation. Under CM11 Natural 14 
Communities Enhancement and Management, insect and mammal prey populations would be 15 
increased on protected lands, enhancing the foraging value of these natural communities (Objectives 16 
ASWNC2.4, VPNC2.5, and GNC2.4). Burrow availability would be increased on protected natural 17 
communities by encouraging ground squirrel occupancy and expansion through the creation of 18 
berms, mounds, edges, and through the prohibition of ground squirrel control programs (i.e., 19 
poisoning). 20 

Cultivated lands that provide habitat for covered and other native wildlife species would provide 21 
approximately 15,400 acres of potential foraging habitat for golden eagle and ferruginous hawk 22 
(Objective CLNC1.1). Approximately 87% of cultivated lands protected by the late long-term time 23 
period would be in alfalfa and pasture crop types (very high- and high-value crop types for 24 
Swainson’s hawk (Objective SH1.2) which are also suitable for golden eagle and ferruginous hawk. 25 
This biological objective provides an estimate for the high proportion of cultivated lands protected 26 
in the near-term time period which would be suitable for golden eagle and ferruginous hawk.  27 

The acres of restoration and protection contained in the near-term Plan goals and the additional 28 
detail in the biological objectives satisfy the typical mitigation that would be applied to the project-29 
level effects of CM1 on golden eagle and ferruginous hawk, as well as mitigate the near-term effects 30 
of the other conservation measures with the consideration that some portion of the 15,400 acres of 31 
cultivated lands protected in the near-term timeframe would be managed in suitable crop types to 32 
compensate for the loss of habitat at a ratio of 2:1. Mitigation Measure BIO-113, Compensate for the 33 
Near-Term Loss of Golden Eagle and Feruginous Hawk Foraging Habitat would be available to 34 
address the adverse effect of habitat loss in the near-term.  35 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 36 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 37 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 38 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 39 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 40 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 41 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 42 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 43 
RDEIR/SDEIS. 44 
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Late Long-Term Timeframe 1 

Alternative 4 as a whole would result in the permanent loss of and temporary effects on 59,561 2 
acres of modeled golden eagle and ferruginous hawk foraging habitat during the term of the Plan. 3 
The locations of these losses are described above in the analyses of individual conservation 4 
measures. The Plan includes conservation commitments through CM3 Natural Communities 5 
Protection and Restoration, CM8 Grassland Natural Community Restoration, and CM9 Vernal Pool and 6 
Alkali Seasonal Wetland Complex Restoration to protect 8,000 acres and restore 2,000 acres of 7 
grassland natural community, protect 600 acres of vernal pool complex, protect 150 acres of alkali 8 
seasonal wetland complex and protect 48,625 acres of cultivated lands that provide suitable habitat 9 
for native wildlife species (see Table 3-4 in Chapter 3, Description of Alternatives, of this 10 
RDEIR/SDEIS). Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 11 
(Objectives GNC1.1 and GNC1.2). Grassland protection in CZs 1, 8, and 11 would be associated with 12 
vernal pool and alkali seasonal wetland complexes (Objectives ASWNC1.1 and VPNC1.1) and would 13 
result in a contiguous matrix of grassland, alkali seasonal wetland, and vernal pool natural 14 
communities which would expand foraging habitat for golden eagle and ferruginous hawk and 15 
reduce the effects of current levels of habitat fragmentation. Under CM11 Natural Communities 16 
Enhancement and Management, insect and small mammal prey populations would be increased on 17 
protected lands, enhancing the foraging value of these natural communities (Objectives ASWNC2.4, 18 
VPNC2.5, and GNC2.4). Burrow availability would be increased on protected natural communities by 19 
encouraging ground squirrel occupancy and expansion through the creation of berms, mounds, 20 
edges, and through the prohibition of ground squirrel control programs (i.e., poisoning). Cultivated 21 
lands that provide habitat for covered and other native wildlife species would provide 22 
approximately 15,400 acres of potential habitat for golden eagle and ferruginous hawk (Objective 23 
CLNC1.1). Approximately 42,275 acres of cultivated lands protected would be in alfalfa and pasture 24 
crop types (very high- and high-value crop types for Swainson’s hawk (Objective SH1.2) which are 25 
also suitable for golden eagle and ferruginous hawk.  26 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 27 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 28 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 29 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 30 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 31 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 32 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 33 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 34 
RDEIR/SDEIS.  35 

NEPA Effects: The loss of golden eagle and ferruginous hawk habitat and potential mortality of these 36 
special-status species under Alternative 4 would represent an adverse effect in the absence of other 37 
conservation actions. However, with habitat protection and restoration associated with CM3, CM8, 38 
CM9, and CM11, guided by biological goals and objectives and by AMM1–AMM7, which would be in 39 
place during all project activities, and with implementation of Mitigation Measure BIO-113, 40 
Compensate for the Near-Term Loss of Golden Eagle and Ferruginous Hawk Foraging Habitat, the 41 
effects of habitat loss and potential for direct mortality on golden eagle and ferruginous hawk under 42 
Alternative 4 would not be adverse.  43 

CEQA Conclusion:  44 
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Near-Term Timeframe 1 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 2 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 3 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 4 
effects of construction would be less than significant under CEQA. Alternative 4 would remove 5 
8,296acres (7,417 permanent, 1,879 temporary) of modeled golden eagle and ferruginous hawk 6 
foraging habitat in the study area in the near-term. These effects would result from the construction 7 
of the water conveyance facilities (CM1, 2,470 acres), and implementing other conservation 8 
measures (CM2 Yolo Bypass Fisheries Enhancement, CM4 Tidal Natural Communities Restoration, CM7 9 
Riparian Natural Community Restoration, CM8 Grassland Natural Community Restoration, CM9 Vernal 10 
Pool and Alkali Seasonal Wetland Complex Restoration, CM11 Natural Communities Enhancement and 11 
Management and CM18 Conservation Hatcheries—5,826 acres). 12 

The typical NEPA and CEQA project-level mitigation ratio for those natural communities affected 13 
would be 2:1 for protection of habitat. Using this ratio would indicate that 4,940 acres should be 14 
protected to mitigate the CM1 losses of 2,470 acres of golden eagle and ferruginous hawk foraging 15 
habitat. The near-term effects of other conservation actions would remove 5,826 acres of modeled 16 
habitat, and therefore require 11,652 acres of protection of golden eagle and ferruginous hawk 17 
habitat using the same typical NEPA and CEQA ratio (2:1 for protection).  18 

The BDCP has committed to near-term goals of protecting 2,000 acres and restoring 1,140 acres of 19 
grassland natural community, protecting 400 acres of vernal pool complex, protecting 120 acres of 20 
alkali seasonal wetland complex, and protecting 15,400 acres of non-rice cultivated lands (see Table 21 
3-4 in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS). These conservation actions are 22 
associated with CM3, CM8, and CM9 and would occur in the same timeframe as the construction and 23 
early restoration losses thereby avoiding significant impacts of habitat loss on golden eagle and 24 
ferruginous hawk foraging in the study area. Grassland restoration and protection would occur in 25 
CZs 1, 2, 4, 5, 7, 8, and 11. (Objectives GNC1.1 and GNC1.2). Grassland protection in CZs 1, 8, and 11 26 
would be associated with vernal pool and alkali seasonal wetland complexes (Objectives ASWNC1.1 27 
and VPNC1.1) and would result in a contiguous matrix of grassland, alkali seasonal wetland, and 28 
vernal pool natural communities which would expand golden eagle and ferruginous hawk foraging 29 
habitat and reduce the effects of current levels of habitat fragmentation. Under CM11 Natural 30 
Communities Enhancement and Management, insect and mammal prey populations would be 31 
increased on protected lands, enhancing the foraging value of these natural communities (Objectives 32 
ASWNC2.4, VPNC2.5, and GNC2.4). Burrow availability would be increased on protected natural 33 
communities by encouraging ground squirrel occupancy and expansion through the creation of 34 
berms, mounds, edges, and through the prohibition of ground squirrel control programs (i.e., 35 
poisoning). Cultivated lands that provide habitat for covered and other native wildlife species would 36 
provide approximately 15,400 acres of potential foraging habitat for golden eagle and ferruginous 37 
hawk (Objective CLNC1.1). Approximately 87% of cultivated lands protected by the late long-term 38 
time period would be in alfalfa and pasture crop types (very high- and high-value crop types for 39 
Swainson’s hawk (Objective SH1.2) which are also suitable for golden eagle and ferruginous hawk. 40 
This biological objective provides an estimate for the high proportion of cultivated lands protected 41 
in the near-term time period which would be suitable for golden eagle and ferruginous hawk. These 42 
Plan objectives represent performance standards for considering the effectiveness of conservation 43 
actions.  44 
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The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 1 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 2 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 3 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 4 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 5 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 6 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 7 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 8 
RDEIR/SDEIS. 9 

In the absence of other conservation actions, the effects on golden eagle and ferruginous hawk 10 
foraging habitat would represent an adverse effect as a result of habitat modification and potential 11 
for direct mortality of special-status species. However, the acres of restoration and protection 12 
contained in the near-term Plan goals and the additional detail in the biological objectives satisfy the 13 
typical mitigation that would be applied to the project-level effects of CM1 on golden eagle and 14 
ferruginous hawk, as well as mitigate the near-term effects of the other conservation measures with 15 
the consideration that some portion of the 15,400 acres of cultivated lands protected in the near-16 
term timeframe would be managed in suitable crop types to compensate for the loss of habitat at a 17 
ratio of 2:1. The implementation of the conservation actions described above, in addition to AMMs2-18 
AMM7, and Mitigation Measure BIO-113, Compensate for the Near-Term Loss of Golden Eagle and 19 
Feruginous Hawk Foraging Habitat would reduce the impact of habitat loss in the near-term to less 20 
than significant.  21 

Late Long-Term Timeframe 22 

Alternative 4 as a whole would result in the permanent loss of and temporary effects on 29,561acres 23 
of modeled golden eagle and ferruginous hawk foraging habitat during the term of the Plan. The 24 
locations of these losses are described above in the analyses of individual conservation measures. 25 
The Plan includes conservation commitments through CM3 Natural Communities Protection and 26 
Restoration, CM8 Grassland Natural Community Restoration, and CM9 Vernal Pool and Alkali Seasonal 27 
Wetland Complex Restoration to protect 8,000 acres and restore 2,000 acres of grassland natural 28 
community, protect 600 acres of vernal pool complex, protect 150 acres of alkali seasonal wetland 29 
complex and protect 48,625 acres of cultivated lands that provide suitable habitat for native wildlife 30 
species (see Table 3-4 in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS). Grassland 31 
restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 (Objectives GNC1.1 and 32 
GNC1.2). Grassland protection in CZs 1, 8, and 11 would be associated with vernal pool and alkali 33 
seasonal wetland complexes (Objectives ASWNC1.1 and VPNC1.1) and would result in a contiguous 34 
matrix of grassland, alkali seasonal wetland, and vernal pool natural communities which would 35 
expand foraging habitat for golden eagle and ferruginous hawk and reduce the effects of current 36 
levels of habitat fragmentation. Under CM11 Natural Communities Enhancement and Management, 37 
insect and small mammal prey populations would be increased on protected lands, enhancing the 38 
foraging value of these natural communities (Objectives ASWNC2.4, VPNC2.5, and GNC2.4). Burrow 39 
availability would be increased on protected natural communities by encouraging ground squirrel 40 
occupancy and expansion through the creation of berms, mounds, edges, and through the 41 
prohibition of ground squirrel control programs (i.e., poisoning). Cultivated lands that provide 42 
habitat for covered and other native wildlife species would provide approximately 15,400 acres of 43 
potential habitat for golden eagle and ferruginous hawk (Objective CLNC1.1). Approximately 42,275 44 
acres of cultivated lands protected would be in alfalfa and pasture crop types. These are very high- 45 
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and high-value crop types for Swainson’s hawk (Objective SH1.2) which are also suitable for golden 1 
eagle and ferruginous hawk.  2 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 3 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 4 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 5 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 6 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 7 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 8 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 9 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 10 
RDEIR/SDEIS.  11 

In the absence of other conservation actions, the effects on golden eagle and ferruginous hawk 12 
foraging habitat would represent an adverse effect as a result of habitat modification and potential 13 
for direct mortality of special-status species; however, considering Alternative 4’s protection and 14 
restoration provisions, which would provide acreages of new or enhanced habitat in amounts 15 
suitable to compensate for habitats lost to construction and restoration activities, and with the 16 
implementation of AMM1–AMM7, and Mitigation Measure BIO-113, Compensate for the Near-Term 17 
Loss of Golden Eagle and Ferruginous Hawk Foraging Habitat, the loss of habitat or direct mortality 18 
through implementation of Alternative 4 would not result in a substantial adverse effect through 19 
habitat modifications and would not substantially reduce the number or restrict the range of either 20 
species. Therefore, the loss of habitat or potential mortality under this alternative would have a less-21 
than-significant impact on golden eagle and ferruginous hawk. 22 

Mitigation Measure BIO-113: Compensate for the Near-Term Loss of Golden Eagle and 23 
Ferruginous Hawk Foraging Habitat 24 

DWR will manage and protect sufficient acres of cultivated lands such as pasture, grain and hay 25 
crops, or alfalfa to provide golden eagle and ferruginous hawk foraging habitat such that the 26 
total acres of high-value habitat impacted in the near-term timeframe are mitigated at a ratio of 27 
2:1. Additional grassland protection, enhancement, and management may be substituted for the 28 
protection of high-value cultivated lands. 29 

Impact BIO-114: Effects on Golden Eagle and Ferruginous Hawk Associated with Electrical 30 
Transmission Facilities 31 

Golden eagle and ferruginous hawk would be at low risk of bird strike mortality from the 32 
construction of new transmission lines based on their maneuverability, their keen eyesight, their 33 
lack of flocking behavior, and other factors assessed in the bird strike vulnerability analysis (BDCP 34 
Attachment 5.J-2, Memorandum: Analysis of Potential Bird Collisions at Proposed BDCP Transmission 35 
Lines). Marking transmission lines with flight diverters that make the lines more visible to birds has 36 
been shown to reduce the incidence of bird mortality (Brown and Drewien 1995). Yee (2008) 37 
estimated that marking devices in the Central Valley could reduce avian mortality by 60%. With the 38 
implementation of AMM20 Greater Sandhill Crane, all new transmission lines would be fitted with 39 
flight diverters which would substantially reduce any potential for powerline collisions. 40 

NEPA Effects: Golden eagle and ferruginous hawk are already at a low risk of bird strike mortality 41 
based on their general maneuverability, keen eyesight and lack of flocking behavior. All new 42 
transmission lines constructed as a result of the project would be fitted with bird diverters, which 43 
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have been shown to reduce avian mortality by 60%. By implementing AMM20 Greater Sandhill 1 
Crane, the construction and operation of transmission lines would not result in an adverse effect on 2 
golden eagle or ferruginous hawk. 3 

CEQA Conclusion: Golden eagle and ferruginous hawk are already at a low risk of bird strike 4 
mortality based on their general maneuverability, keen eyesight and lack of flocking behavior. All 5 
new transmission lines constructed as a result of the project would be fitted with bird diverters, 6 
which have been shown to reduce avian mortality by 60%. By implementing AMM20 Greater 7 
Sandhill Crane, the construction and operation of transmission lines would not result in an adverse 8 
effect on golden eagle or ferruginous hawk. 9 

Impact BIO-115: Indirect Effects of Plan Implementation on Golden Eagle and Ferruginous 10 
Hawk  11 

Construction- and subsequent maintenance-related noise and visual disturbances could disrupt 12 
foraging, and reduce the functions of suitable foraging habitat for golden eagle and ferruginous 13 
hawk. Construction noise above background noise levels (greater than 50 dBA) could extend 500 to 14 
5,250 feet from the edge of construction activities (Appendix 5.J, Attachment 5J.D, Indirect Effects of 15 
the Construction of the BDCP Conveyance Facility on Sandhill Crane, Table 4 in Appendix D, 16 
Substantive BDCP Revisions, of this RDEIR/SEIS), although there are no available data to determine 17 
the extent to which these noise levels could affect golden eagle or ferruginous hawk. Indirect effects 18 
associated with construction include noise, dust, and visual disturbance caused by grading, filling, 19 
contouring, and other ground-disturbing operations. The use of mechanical equipment during water 20 
conveyance facilities construction could cause the accidental release of petroleum or other 21 
contaminants that could affect these species or their prey in the surrounding habitat. AMM1–AMM7, 22 
including AMM2 Construction Best Management Practices and Monitoring, would minimize the 23 
likelihood of such spills from occurring. The inadvertent discharge of sediment or excessive dust 24 
adjacent to golden eagle and ferruginous hawk grassland habitat could also have a negative effect on 25 
the species. However, AMM1–AMM7 would also ensure that measures would be in place to prevent 26 
runoff from the construction area and the negative effects of dust on wildlife adjacent to work areas. 27 

NEPA Effects: Indirect effects on golden eagle and ferruginous hawk as a result of Plan 28 
implementation could have adverse effects on these species through the modification of habitat. 29 
With the incorporation of AMM1–AMM7 into the BDCP, indirect effects as a result of Alternative 4 30 
implementation would not have an adverse effect on golden eagle and ferruginous hawk. 31 

CEQA Conclusion: Indirect effects on golden eagle and ferruginous hawk as a result of Plan 32 
implementation could have a significant impact on the species from modification of habitat. With the 33 
incorporation of AMM1–AMM7 into the BDCP, indirect effects as a result of Alternative 4 34 
implementation would have a less-than-significant impact on golden eagle and ferruginous hawk. 35 

Impact BIO-116: Periodic Effects of Inundation on Golden Eagle and Ferruginous Hawk 36 
Habitat as a Result of Implementation of Conservation Components  37 

Flooding of the Yolo Bypass from Fremont Weir operations (CM2 Yolo Bypass Fisheries 38 
Enhancement) would increase the frequency and duration of inundation on approximately 1,158–39 
3,650 acres of modeled golden eagle and ferruginous hawk foraging habitat (Table 12-4-44).Based 40 
on hypothetical footprints, implementation of CM5 Seasonally Inundated Floodplain Restoration 41 
could result in the periodic inundation of up to approximately 3,823 acres of modeled habitat (Table 42 
12-4-44). 43 
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Golden eagles and ferruginous hawks would not likely use inundated areas for foraging, and 1 
increased frequency and duration of inundation of grassland habitats may affect prey populations 2 
that have insufficient time to recover following inundation events. However, periodically inundated 3 
habitat would not be expected to have an adverse effect on local or migratory golden eagles or the 4 
wintering ferruginous hawk populations in the study area. 5 

NEPA Effects: Implementation of CM2 would increase the frequency and duration of inundation on 6 
approximately 1,158–3,650 acres of modeled golden eagle and ferruginous hawk foraging habitat. In 7 
addition, implementation of CM5 could result in the periodic inundation of up to 3,823 acres of 8 
modeled habitat. However, periodic inundation would not be expected to have an adverse effect on 9 
the wintering golden eagle or ferruginous hawk populations in the study area. 10 

CEQA Conclusion: Implementation of CM2 would increase the frequency and duration of inundation 11 
on approximately 1,158–3,650 acres of modeled golden eagle and ferruginous hawk foraging 12 
habitat. In addition, implementation of CM5 could result in the periodic inundation of up to 3,823 13 
acres of modeled habitat. However, periodic inundation would be expected to have a less-than-14 
significant impact on the golden eagle and ferruginous hawk populations in the study area. 15 

Cormorants, Herons and Egrets 16 

This section describes the effects of Alternative 4, including water conveyance facilities construction 17 
and implementation of other conservation components, on double-crested cormorant, great blue 18 
heron, great egret, snowy egret, and black-crowned night heron. Modeled breeding habitat for these 19 
species consists of valley/foothill riparian forest. 20 

Construction and restoration associated with Alternative 4 conservation measures would result in 21 
both temporary and permanent losses of cormorant, heron, and egret modeled habitat as indicated 22 
in Table 12-4-45. The majority of the losses would take place over an extended period of time as 23 
tidal marsh is restored in the study area. Although restoration for the loss of nesting habitat would 24 
be initiated in the same timeframe as the losses, it could take one or more decades for restored 25 
habitats to replace the functions of habitat lost. This time lag between impacts and restoration of 26 
habitat function would be minimized by specific requirements of AMM18 Swainson’s Hawk, including 27 
the planting of mature trees in the near-term time period. Full implementation of Alternative 4 28 
would include the following conservation actions over the term of the BDCP which would also 29 
benefit cormorants, herons, and egrets (see Chapter 3, Section 3.3, Biological Goals and Objectives, of 30 
the Draft BDCP). 31 

 Restore or create at least 5,000 acres of valley/foothill riparian natural community, with at least 32 
3,000 acres occurring on restored seasonally inundated floodplain (Objective VFRNC1.1, 33 
associated with CM7). 34 

 Protect at least 750 acres of existing valley/foothill riparian natural community in CZ 7 by year 35 
10 (Objective VFRNC1.2, associated with CM3). 36 

 Maintain and protect the small patches of important wildlife habitats associated with cultivated 37 
lands within the reserve system including isolated valley oak trees, trees and shrubs along field 38 
borders and roadsides, remnant groves, riparian corridors, water conveyance channels, 39 
grasslands, ponds, and wetlands (Objective CLNC1.3, associated with CM3). 40 

As explained below, with the restoration or protection of these amounts of habitat, in addition to 41 
management activities to enhance natural communities for species and implementation of AMM1–42 
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AMM7, AMM10 Restoration of Temporarily Affected Natural Communities , AMM18 Swainson’s Hawk, 1 
and Mitigation Measure BIO-75, impacts on cormorants, herons, and egrets would not be adverse for 2 
NEPA purposes and would be less than significant for CEQA purposes.  3 

Table 12-4-45. Changes in Cormorant, Heron and Egret Modeled Habitat Associated with 4 
Alternative 4 (acres)a 5 

Conservation 
Measureb Habitat Type 

Permanent  Temporary  Periodicd 

NT LLT c  NT LLT c  CM2 CM5 

CM1 
Nesting 
(Rookeries) 

42 42  31 31  NA NA 

Total Impacts CM1 42 42  31 31    

CM2–CM18 
Nesting 
(Rookeries) 

387 684  88 123  51–92 266 

Total Impacts CM2–CM18 387 684  88 123  51–92 266 

TOTAL IMPACTS 429 726  119 154  51–92 266 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT = near-term 

LLT = late long-term 

NA = not applicable 

 6 

Impact BIO-117: Loss or Conversion of Nesting Habitat for and Direct Mortality of 7 
Cormorants, Herons and Egrets 8 

Alternative 4 conservation measures would result in the combined permanent and temporary loss 9 
of up to 880 acres of modeled nesting habitat (726 acres of permanent loss, 154 acres of temporary 10 
loss) for double-crested cormorant, great blue heron, great egret, snowy egret, and black-crowned 11 
night heron (Table 12-4-45). Conservation measures that would result in these losses are 12 
conveyance facilities and transmission line construction, and establishment and use of reusable 13 
tunnel material areas (CM1), Fremont Weir/Yolo Bypass fisheries improvements (CM2), tidal 14 
natural communities restoration (CM4), and seasonally inundated floodplain restoration (CM5). 15 
Habitat enhancement and management activities (CM11) which include ground disturbance or 16 
removal of nonnative vegetation, could result in local adverse habitat effects. In addition, 17 
maintenance activities associated with the long-term operation of the water conveyance facilities 18 
and other BDCP physical facilities could degrade or eliminate cormorant, heron, and egret modeled 19 
habitat. Each of these individual activities is described below. A summary statement of the combined 20 
impacts, NEPA effects, and a CEQA conclusion follow the individual conservation measure 21 
discussions. 22 
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 CM1 Water Facilities Construction: Construction of Alternative 4 water conveyance facilities 1 
would result in the combined permanent and temporary loss of up to 73 acres of modeled 2 
nesting habitat for cormorants, herons, and egrets. (Table 12-4-45). Of the 73 acres of modeled 3 
habitat that would be removed for the construction of the conveyance facilities, 42 acres would 4 
be a permanent loss and 31 acres would be a temporary loss of habitat. Activities that would 5 
impact modeled nesting habitat consist of tunnel, forebay, and intake construction, permanent 6 
and temporary access roads, construction of transmission lines, barge unloading facilities, and 7 
temporary work areas. Most of the permanent loss of nesting habitat would occur where Intakes 8 
2, 3, and 5 impact the Sacramento River’s east bank between Freeport and Courtland. The 9 
riparian areas here are very small patches, some dominated by valley oak and others by 10 
nonnative trees. Some nesting habitat would be lost due to construction of a permanent access 11 
road from the new forebay west to a reusable tunnel material disposal area and where the 12 
realigned Highway 160 would cross Snodgrass Slough. Permanent losses would also occur along 13 
Lambert Road where permanent utility lines would be installed and from the construction of an 14 
operable barrier at the confluence of Old River and the San Joaquin River. Temporary losses of 15 
nesting habitat would occur from the construction of a barge unloading facility west of the 16 
intermediate forebay in Snodgrass Slough and where temporary work areas surround intake 17 
sites. The riparian habitat in these areas is also composed of very small patches or stringers 18 
bordering waterways, which are composed of valley oak and scrub vegetation. Impacts from 19 
CM1 would occur in the central delta in CZs 3- 6, and CZ 8. Habitat loss from CM1 activities 20 
would have the potential to displace individuals, if present, and remove the functions and value 21 
of potentially suitable habitat. There are no occurrences of nesting cormorants, herons, or egrets 22 
that overlap with the construction footprint of CM1; however, Mitigation Measure BIO-75, 23 
Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would be 24 
available to minimize impacts on cormorants, herons and egrets if they were to nest in the 25 
vicinity of construction activities. Refer to the Terrestrial Biology Mapbook in Appendix A of this 26 
RDEIR/SDEIS for a detailed view of Alternative 4 construction locations. Impacts from CM1 27 
would occur within the first 10-14 years of Plan implementation. 28 

 CM2 Yolo Bypass Fisheries Enhancement: Construction of the Yolo bypass fisheries enhancement 29 
would result in the combined permanent and temporary loss of up to 177 acres of nesting 30 
habitat (89 acres of permanent loss, 88 acres of temporary loss) in the Yolo Bypass in CZ 2. 31 
Activities through CM2 could involve excavation and grading in valley/foothill riparian areas to 32 
improve passage of fish through the bypasses. Most of the riparian losses would occur at the 33 
north end of Yolo Bypass where major fish passage improvements are planned. Excavation to 34 
improve water movement in the Toe Drain and in the Sacramento Weir would also remove 35 
potential nesting habitat. The loss is expected to occur during the first 10 years of Alternative 4 36 
implementation. 37 

 CM4 Tidal Natural Communities Restoration: Tidal habitat restoration site preparation and 38 
inundation would permanently remove an estimated 552 acre of nesting habitat for cormorants, 39 
herons and egrets. Trees would not be actively removed but tree mortality would be expected 40 
over time as areas became tidally inundated. Depending on the extent and value of remaining 41 
habitat, this could reduce use of these habitats by these species. There is one CNDDB occurrence 42 
of a great blue heron rookery that overlaps with the hypothetical restoration footprint for tidal 43 
restoration. The occurrence is on Decker Island and tidal restoration could potentially impact 44 
the nest trees from inundation. This effect would need to be addressed within the project 45 
specific analysis for tidal restoration projects.  46 
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 CM5 Seasonally Inundated Floodplain Restoration: Construction of setback levees to restore 1 
seasonally inundated floodplain would permanently remove approximately 43 acres and 2 
temporarily remove approximately 35 acres of potential cormorants, heron, and egret nesting 3 
habitat. These losses would be expected after the first 10 years of Alternative 4 implementation 4 
along the San Joaquin River and other major waterways in CZ 7.  5 

 CM11 Natural Communities Enhancement and Management: Habitat management- and 6 
enhancement-related activities could disturb cormorant, heron, and egret nests if they were 7 
present near work sites. A variety of habitat management actions included in CM11 that are 8 
designed to enhance wildlife values in BDCP-protected habitats may result in localized ground 9 
disturbances that could temporarily remove small amounts of cormorant, heron, and egret 10 
habitat and reduce the functions of habitat until restoration is complete. Ground-disturbing 11 
activities, such as removal of nonnative vegetation and road and other infrastructure 12 
maintenance, are expected to have minor effects on available habitat for these species and are 13 
expected to result in overall improvements to and maintenance of habitat values over the term 14 
of the BDCP. These effects cannot be quantified, but are expected to be minimal and would be 15 
avoided and minimized by the AMMs listed below (AMMs are described in detail in Appendix 16 
3.C, Avoidance and Minimization Measures, of the Draft BDCP, AMM18 Swainson’s Hawk and an 17 
updated version of AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material and Dredged 18 
Material is described in Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS).  19 

 Permanent and temporary habitat losses from the above conservation measures would 20 
primarily consist of fragmented riparian stands. Temporarily affected areas would be restored 21 
as riparian habitat within 1 year following completion of construction activities as described in 22 
AMM10 Restoration of Temporarily Affected Natural Communities. Although the effects are 23 
considered temporary, the restored riparian habitat would require years to several decades to 24 
functionally replace habitat that has been affected and for trees to attain sufficient size and 25 
structure for established rookeries. AMM18 Swainson’s Hawk contains actions described below 26 
to reduce the effect of temporal loss of mature riparian habitat, including the transplanting of 27 
mature trees.  28 

 Operations and Maintenance: Postconstruction operation and maintenance of the above-ground 29 
water conveyance facilities and restoration infrastructure could result in ongoing but periodic 30 
disturbances that could affect use of the surrounding habitat by cormorants, herons or egrets. 31 
Maintenance activities would include vegetation management, levee and structure repair, and 32 
re-grading of roads and permanent work areas. These effects, however, would be reduced by 33 
AMMs and conservation actions as described below. 34 

 The primary impact of concern regarding double-crested cormorant, great blue heron, great 35 
egret, snowy egret, and black-crowned night heron is the loss of existing known nest trees, and 36 
other large trees associated with known nest sites. Because these species are highly traditional 37 
in their use of rookeries, the establishment of new nest sites is unpredictable. To avoid adverse 38 
effects on these species, existing known nest sites would have to be avoided. Mitigation Measure 39 
BIO-75, Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, 40 
would be available to address these adverse effects on cormorants, herons, and egrets.  41 

 Injury and Direct Mortality: Construction-related activities would not be expected to result in 42 
direct mortality of adult or fledged double-crested cormorant, great blue heron, great egret, 43 
snowy egret, and black-crowned night heron if they were present in the Plan Area, because they 44 
would be expected to avoid contact with construction and other equipment. If birds were to nest 45 
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in the construction area, construction-related activities, including equipment operation, noise 1 
and visual disturbances could affect nests or lead to their abandonment, potentially resulting in 2 
mortality of eggs and nestlings. Mitigation Measure BIO-75 would be available to address these 3 
effects on cormorants, herons, and egrets.  4 

The following paragraphs summarize the combined effects discussed above and describe other 5 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA conclusions are also 6 
included. 7 

Near-Term Timeframe 8 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 9 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 10 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 11 
effects of construction would not be adverse under NEPA. Alternative 4 would remove 548 acres of 12 
nesting habitat for cormorants, herons, and egrets in the study area in the near-term. These effects 13 
would result from the construction of the water conveyance facilities (CM1, 73 acres of nesting 14 
habitat), and implementing other conservation measures (CM2 Yolo Bypass Fisheries Enhancement, 15 
CM4 Tidal Natural Communities Restoration, and CM5 Seasonally Inundated Floodplain Restoration—16 
475 acres of nesting habitat).  17 

Typical NEPA and CEQA project-level mitigation ratios for those natural communities affected by 18 
CM1 would be 1:1 for restoration/creation and 1:1 protection of valley/foothill riparian habitat for 19 
breeding habitat. Using these ratios would indicate that 73 acres of breeding habitat should be 20 
restored/created and 73 acres should be protected to compensate for the CM1 losses of modeled 21 
cormorant, heron, and egret habitat. In addition, the near-term effects of other conservation actions 22 
would remove 475 acres of modeled breeding habitat, and therefore require 475 acres of 23 
restoration and 475 acres of protection of modeled cormorant, heron, and egret habitat using the 24 
same typical NEPA and CEQA ratios.  25 

The majority of riparian protection and restoration acres would occur in CZ 7 as part of a reserve 26 
system with extensive wide bands or large patches of valley/foothill riparian natural community 27 
(Objectives VFRNC1.1 and VFRNC1.2 in Chapter 3, Conservation Strategy, of the Draft BDCP). 28 
Riparian restoration would expand the patches of existing riparian forest in order to support nesting 29 
habitat for these species. In addition, small but essential nesting habitat associated with cultivated 30 
lands would also be maintained and protected such as isolated trees, tree rows along field borders 31 
or roads, or small clusters of trees in farmyards or at rural residences (Objective CLNC1.3). 32 

The 750 acres of protection and 800 acres of restoration contained in the near-term Plan goals 33 
satisfy the typical mitigation ratios that would be applied to the project-level effects of CM1 and 34 
other near-term impacts on cormant, heron, and egret nesting habitat. The 800 acres of restored 35 
riparian habitat would be initiated in the near-term to offset the loss of potential nesting habitat, but 36 
would require years to several decades to functionally replace habitat that has been affected and for 37 
trees to attain sufficient size and structure suitable for established rookeries. This time lag between 38 
the removal and restoration of nesting habitat could have a substantial impact on cormorants, 39 
herons and egrets in the near-term time period. 40 

AMM18 Swainson’s Hawk would implement a program to plant large mature trees, including 41 
transplanting trees scheduled for removal. These would be supplemented with additional saplings 42 
and would be expected to reduce the temporal effects of loss of nesting habitat. The plantings would 43 
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occur prior to or concurrent with (in the case of transplanting) the loss of trees. In addition, at least 1 
five trees (5-gallon container size) would be planted within the BDCP reserve system for every tree 2 
20 feet or taller anticipated to be removed by construction during the near-term period. A variety of 3 
native tree species would be planted to provide trees with differing growth rates, maturation, and 4 
life span. Replacement trees that were incorporated into the riparian restoration would not be 5 
clustered in a single region of the study area, but would be distributed throughout protected lands. 6 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 7 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 8 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 9 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 10 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 11 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 12 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 13 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 14 
RDEIR/SDEIS. Double-crested cormorant, great blue heron, great egret, snowy egret, and black-15 
crowned night heron are not species that are covered under the BDCP. For the BDCP to avoid 16 
adverse effects on individuals, existing nests and rookeries would have to be avoided. Mitigation 17 
Measure BIO-75, Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting 18 
Birds, would be available to address adverse effects on nesting cormorants, herons, and egrets.  19 

Late Long-Term Timeframe 20 

Based on modeled habitat, the study area supports approximately 17,966 acres of modeled nesting 21 
habitat for cormorants, herons, and egrets. Alternative 4 as a whole would result in the permanent 22 
loss of and temporary effects on 880 acres of potential breeding habitat (5% of the potential 23 
breeding habitat in the Plan Area).  24 

The Plan includes conservation commitments through CM3 Natural Communities Protection and 25 
Restoration, CM5 Seasonally Inundated Floodplain Restoration, and CM7 Riparian Natural Community 26 
Restoration to restore or create at least 5,000 acres and protect at least 750 acres of valley/foothill 27 
riparian natural community (see Table 3-4 in Chapter 3, Description of Alternatives, of this 28 
RDEIR/SDEIS). The majority of riparian protection and restoration acres would occur in CZ 7 as part 29 
of a reserve system with extensive wide bands or large patches of valley/foothill riparian natural 30 
community (Objectives VFRNC1.1 and VFRNC1.2 in Chapter 3, Conservation Strategy, of the Draft 31 
BDCP). Riparian restoration would expand the patches of existing riparian forest in order to support 32 
nesting habitat for riparian species. The Plan’s objectives would also benefit cormorants, herons, 33 
and egrets by protecting small but essential habitats that occur within cultivated lands, such as tree 34 
rows along field borders or roads, and small clusters of trees in farmyards or rural 35 
residences(Objective CLNC1.3). In addition, the distribution and abundance of potential nest trees 36 
would be increased by planting and maintaining native trees along roadsides and field borders 37 
within protected cultivated lands at a rate of one tree per 10 acres (Objective SWHA2.1). 38 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 39 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 40 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 41 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 42 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 43 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 44 
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described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 1 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 2 
RDEIR/SDEIS. Double-crested cormorant, great blue heron, great egret, snowy egret, and black-3 
crowned night heron are not species that are covered under the BDCP. These species are highly 4 
traditional in their use of nest sites and for the BDCP to avoid an adverse effect on individuals, 5 
preconstruction surveys would be required to ensure that nests are detected and any direct and 6 
indirect impacts on rookeries are avoided. Mitigation Measure BIO-75, Conduct Preconstruction 7 
Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, and Mitigation Measure BIO-117, Avoid 8 
Impacts on Rookeries, would be available to address adverse effects on nesting cormorants, herons, 9 
and egrets.  10 

NEPA Effects: The loss of cormorant, heron, and egret habitat and potential direct mortality of these 11 
special-status species under Alternative 4 would represent an adverse effect in the absence of other 12 
conservation actions. However, with habitat protection and restoration associated with CM3, CM5, 13 
CM7, CM8, CM9, and CM11, guided by biological goals and objectives and by AMM1–AMM7, AMM10, 14 
and AMM18 Swainson’s Hawk, which would be in place during all project activities, the effects of 15 
habitat loss on cormorants, herons and egrets under Alternative 4 would not be adverse. Double-16 
crested cormorant, great blue heron, great egret, snowy egret, and black-crowned night heron are 17 
not species that are covered under the BDCP. Mitigation Measure BIO-75, Conduct Preconstruction 18 
Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would be available to address adverse 19 
effects on nesting cormorants, herons, and egrets.  20 

CEQA Conclusion:  21 

Near-Term Timeframe 22 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 23 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 24 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 25 
effects of construction would be less than significant under NEPA. Alternative 4 would remove 548 26 
acres of nesting habitat for cormorants, herons, and egrets in the study area in the near-term. These 27 
effects would result from the construction of the water conveyance facilities (CM1, 73 acres of 28 
nesting habitat), and implementing other conservation measures (CM2 Yolo Bypass Fisheries 29 
Enhancement, CM4 Tidal Natural Communities Restoration, and CM5 Seasonally Inundated Floodplain 30 
Restoration—475 acres of nesting habitat).  31 

Typical NEPA and CEQA project-level mitigation ratios for those natural communities affected by 32 
CM1 would be 1:1 for restoration/creation and 1:1 protection of valley/foothill riparian habitat for 33 
breeding habitat. Using these ratios would indicate that 73 acres of breeding habitat should be 34 
restored/created and 73 acres should be protected to mitigate the CM1 losses of modeled 35 
cormorant, heron, and egret habitat. In addition, the near-term effects of other conservation actions 36 
would remove 475 acres of modeled breeding habitat, and therefore require 475 acres of 37 
restoration and 475 acres of protection of modeled cormorant, heron, and egret habitat using the 38 
same typical NEPA and CEQA ratios.  39 

The majority of riparian protection and restoration acres would occur in CZ 7 as part of a reserve 40 
system with extensive wide bands or large patches of valley/foothill riparian natural community 41 
(Objectives VFRNC1.1 and VFRNC1.2 in Chapter 3, Conservation Strategy, of the Draft BDCP). 42 
Riparian restoration would expand the patches of existing riparian forest in order to support nesting 43 
habitat for these species. In addition, small but essential nesting habitat associated with cultivated 44 
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lands would also be maintained and protected such as isolated trees, tree rows along field borders 1 
or roads, or small clusters of trees in farmyards or at rural residences (Objective CLNC1.3). 2 

The 750 acres of protection and 800 acres of restoration contained in the near-term Plan goals 3 
satisfy the typical mitigation ratios that would be applied to the project-level effects of CM1 and 4 
other near-term impacts on cormant, heron, and egret nesting habitat. The 800 acres of restored 5 
riparian habitat would be initiated in the near-term to offset the loss of potential nesting habitat, but 6 
would require years to several decades to functionally replace habitat that has been affected and for 7 
trees to attain sufficient size and structure suitable for established rookeries. This time lag between 8 
the removal and restoration of nesting habitat could have a substantial impact on cormorants, 9 
herons and egrets in the near-term time period. 10 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 11 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 12 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 13 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 14 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 15 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 16 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 17 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 18 
RDEIR/SDEIS. 19 

AMM18 Swainson’s Hawk would implement a program to plant large mature trees, including 20 
transplanting trees scheduled for removal. These would be supplemented with additional saplings 21 
and would be expected to reduce the temporal effects of loss of nesting habitat. The plantings would 22 
occur prior to or concurrent with (in the case of transplanting) the loss of trees. In addition, at least 23 
five trees (5-gallon container size) would be planted within the BDCP reserve system for every tree 24 
20 feet or taller anticipated to be removed by construction during the near-term period. A variety of 25 
native tree species would be planted to provide trees with differing growth rates, maturation, and 26 
life span. Replacement trees that were incorporated into the riparian restoration would not be 27 
clustered in a single region of the study area, but would be distributed throughout protected lands. 28 

Double-crested cormorant, great blue heron, great egret, snowy egret, and black-crowned night 29 
heron are not species that are covered under the BDCP. For the BDCP to avoid an adverse effect on 30 
individuals, preconstruction surveys for noncovered avian species would be required to ensure that 31 
nests are detected and avoided.  32 

In the absence of other conservation actions, effects on nesting cormorants, herons, and egrets 33 
would represent an adverse effect as a result of habitat modification and potential for direct 34 
mortality of special-status species. This impact would be significant. However, the BDCP has 35 
committed to habitat protection, restoration, management and enhancement activities described 36 
above. As outlined in Draft BDCP Chapter 3, Section 3.4.4, Conservation Measures, natural community 37 
restoration and protection are planned so that they keep pace with project impacts. Thus, there 38 
would be minimal lag time between impacts and implementation of those measures designed to 39 
offset those impacts on natural communities and the species that use them. In addition, 40 
implementation of AMM1-AMM7, AMM10, AMM18 Swainson’s Hawk , and Mitigation Measure BIO-41 
75, Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would 42 
reduce this potential impact to a less-than-significant level.  43 
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Late Long-Term Timeframe 1 

Based on modeled habitat, the study area supports approximately 17,966 acres of modeled nesting 2 
habitat for cormorants, herons, and egrets. Alternative 4 as a whole would result in the permanent 3 
loss of and temporary effects on 880 acres of potential breeding habitat (5% of the potential 4 
breeding habitat in the Plan Area).  5 

The Plan includes conservation commitments through CM3 Natural Communities Protection and 6 
Restoration, CM5 Seasonally Inundated Floodplain Restoration, and CM7 Riparian Natural Community 7 
Restoration to restore or create at least 5,000 acres and protect at least 750 acres of valley/foothill 8 
riparian natural community (see Table 3-4 in Chapter 3, Description of Alternatives, of this 9 
RDEIR/SDEIS). The majority of riparian protection and restoration acres would occur in CZ 7 as part 10 
of a reserve system with extensive wide bands or large patches of valley/foothill riparian natural 11 
community (Objectives VFRNC1.1 and VFRNC1.2 in Chapter 3, Conservation Strategy, of the Draft 12 
BDCP). Riparian restoration would expand the patches of existing riparian forest in order to support 13 
nesting habitat for riparian species. The Plan’s objectives would also benefit cormorants, herons, 14 
and egrets by protecting small but essential habitats that occur within cultivated lands, such as tree 15 
rows along field borders or roads, and small clusters of trees in farmyards or rural residences 16 
(Objective CLNC1.3). In addition, the distribution and abundance of potential nest trees would be 17 
increased by planting and maintaining native trees along roadsides and field borders within 18 
protected cultivated lands at a rate of one tree per 10 acres (Objective SWHA2.1). 19 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 20 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 21 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 22 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 23 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 24 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 25 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 26 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 27 
RDEIR/SDEIS. Double-crested cormorant, great blue heron, great egret, snowy egret, and black-28 
crowned night heron are not species that are covered under the BDCP. These species are highly 29 
traditional in their use of nest sites and for the BDCP to avoid a significant impact on individuals, 30 
preconstruction surveys would be required to ensure that nests are detected and any direct and 31 
indirect impacts on rookeries are avoided. Implementation of Mitigation Measure BIO-75, Conduct 32 
Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, and Mitigation Measure 33 
BIO-117, Avoid Impacts on Rookeries, would reduce this potential impact to a less-than-significant 34 
level.  35 

In the absence of other conservation actions, effects on nesting cormorants, herons, and egrets 36 
would represent an adverse effect as a result of habitat modification and potential for direct 37 
mortality of special-status species. This impact would be considered significant. Considering 38 
Alternative 4’s protection and restoration provisions, which would provide acreages of new or 39 
enhanced habitat in amounts sufficient to compensate for the loss of riparian habitats lost to 40 
construction and restoration activities, and with implementation of AMM1–AMM7, AMM10, AMM18 41 
Swainson’s Hawk and Mitigation Measure BIO-75, the loss of habitat or direct mortality through 42 
implementation of Alternative 4 would not result in a substantial adverse effect through habitat 43 
modifications and would not substantially reduce the number or restrict the range of these species. 44 
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Therefore, the loss of habitat or potential mortality under this alternative would have a less-than-1 
significant impact on cormorants, herons, and egrets. 2 

Mitigation Measure BIO-75: Conduct Preconstruction Nesting Bird Surveys and Avoid 3 
Disturbance of Nesting Birds 4 

See Mitigation Measure BIO-75 under Impact BIO-75. 5 

Mitigation Measure BIO-117: Avoid Impacts on Rookeries 6 

Herons, egrets, and cormorants are highly traditional in their use of nest sites (rookeries); 7 
therefore, DWR will avoid all direct and indirect impacts on rookeries.  8 

Impact BIO-118: Effects Associated with Electrical Transmission Facilities on Cormorants, 9 
Herons and Egrets 10 

New transmission lines would increase the risk for bird-power line strikes, which could result in 11 
injury or mortality of cormorants, herons and egrets. New transmission lines would increase the 12 
risk for bird-power line strikes, which could result in injury or mortality of least bittern and white-13 
faced ibis. Waterbirds have a higher susceptibility to collisions than passerines, raptors, and other 14 
birds. Marking transmission lines with flight diverters that make the lines more visible to birds has 15 
been shown to dramatically reduce the incidence of bird mortality (Brown and Drewien 1995). Yee 16 
(2008) estimated that marking devices in the Central Valley could reduce avian mortality by 60%. 17 
With the implementation of AMM20 Greater Sandhill Crane, all new transmission lines constructed 18 
as a result of the project would be fitted with flight diverters which would reduce bird strike risk of 19 
cormorants, herons, and egrets. 20 

NEPA Effects: New transmission lines would increase the risk for bird-power line strikes, which 21 
could result in injury or mortality of cormorants, herons, and egrets. The implementation of AMM20 22 
Greater Sandhill Crane would require the installation of bird flight diverters on all new transmission 23 
lines, which could reduce bird strike risk of cormorants, herons, and egrets by 60%. With the 24 
installation of bird flight diverters, the construction and operation of new transmission lines under 25 
Alternative 4 would not result in an adverse effect on cormorants, herons, and egrets. 26 

CEQA Conclusion: New transmission lines would increase the risk for bird-power line strikes, which 27 
could result in injury or mortality of cormorants, herons, and egrets. The implementation of AMM20 28 
Greater Sandhill Crane would require the installation of bird flight diverters on all new transmission 29 
lines, which could reduce bird strike risk of cormorants, herons, and egrets by 60%. With the 30 
installation of bird flight diverters, the construction and operation of new transmission lines under 31 
Alternative 4 would not result in an adverse effect on cormorants, herons, and egrets. 32 

Impact BIO-119: Indirect Effects of Plan Implementation on Cormorants, Herons and Egrets 33 

Indirect construction- and operation-related effects: Construction noise above background noise 34 
levels (greater than 50 dBA) could extend 500 to 5,250 feet from the edge of construction activities 35 
(Appendix 5.J, Attachment 5J.D, Indirect Effects of the Construction of the BDCP Conveyance Facility on 36 
Sandhill Crane, Table 4 in Appendix D, Substantive BDCP Revisions, of this RDEIR/SEIS), although 37 
there are no available data to determine the extent to which these noise levels could affect 38 
cormorants, herons, or egrets. If cormorants, herons or egrets were to nest in or adjacent to work 39 
areas, construction and subsequent maintenance-related noise and visual disturbances could mask 40 
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calls, disrupt foraging and nesting behaviors, and reduce the functions of suitable nesting habitat for 1 
these species. Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird Surveys and Avoid 2 
Disturbance of Nesting Birds, would avoid the potential for adverse effects of construction-related 3 
activities on survival and productivity of nesting cormorants, herons or egrets. The use of 4 
mechanical equipment during water conveyance facilities construction could cause the accidental 5 
release of petroleum or other contaminants that could affect cormorants, herons or egrets in the 6 
surrounding habitat. The inadvertent discharge of sediment or excessive dust adjacent to suitable 7 
habitat could also have an adverse effect on these species. AMM1–AMM7, including AMM2 8 
Construction Best Management Practices and Monitoring, would minimize the likelihood of such 9 
spills and ensure that measures are in place to prevent runoff from the construction area and 10 
negative effects of dust on active nests. 11 

Methylmercury Exposure: Covered activities have the potential to exacerbate bioaccumulation of 12 
mercury in avian species, including cormorants, herons or egrets. A detailed review of the 13 
methylmercury issues associated with implementation of the BDCP is contained in Appendix D, 14 
Substantive BDCP Revisions, in this RDEIR/SDEIS. This review includes an overview of the BDCP-15 
related mechanisms that could result in increased mercury in the food web, and how exposure to 16 
individual species may occur based on feeding habits and where their habitat overlaps with the 17 
areas where mercury bioavailability could increase. Mercury is transformed into the more 18 
bioavailable form of methylmercury in aquatic systems, especially areas subjected to regular 19 
wetting and drying such as tidal marshes and flood plains (Alpers et al. 2008).Bioaccumulation of 20 
methylmercury varies by species as there are taxonomic differences in rates of detoxification within 21 
the liver (Eagles-Smith et al. 2009). Organisms feeding within pelagic-based (algal) food webs have 22 
been found to have higher concentrations of methylmercury than those in benthic or epibenthic 23 
food webs; this has been attributed to food chain length and dietary segregation (Grimaldo et al. 24 
2009). That is, the pelagic food chain tends to be longer than the benthic food chain, which allows 25 
for greater biomagnification of methylmercury in top predators. Also, there is less prey diversity at 26 
the top of the pelagic food chain than in the benthic food chain; pelagic top predators eat smaller fish 27 
and little else, while benthic top predators consume a variety of organisms, many of which are lower 28 
in the food chain than fishes and thus have less potential for methylmercury biomagnification.  29 

Largemouth bass was used as a surrogate species for analysis (Appendix D, Substantive BDCP 30 
Revisions, in this RDEIR/SDEIS) and the modeled effects of mercury concentrations from changes in 31 
water operations under CM1 on largemouth bass did not differ substantially from existing 32 
conditions; therefore, results also indicate that cormorant, heron, and egret tissue concentrations 33 
would not measurably increase as a result of CM1 implementation. 34 

Marsh (tidal and nontidal) and floodplain restoration have the potential to increase exposure to 35 
methylmercury. Mercury is transformed into the more bioavailable form of methylmercury in 36 
aquatic systems, especially areas subjected to regular wetting and drying such as tidal marshes and 37 
flood plains (Alpers et al. 2008). Thus, BDCP restoration activities that create newly inundated areas 38 
could increase bioavailability of mercury. Species sensitivity to methylmercury differs widely and 39 
there is a large amount of uncertainty with respect to species-specific effects. Increased 40 
methylmercury associated with natural community and floodplain restoration could indirectly affect 41 
on cormorants, herons or egrets, via uptake in lower tropic levels (as described in Appendix 5.D, 42 
Contaminants, of the Draft BDCP). Mercury is generally elevated throughout the Delta, and 43 
restoration of the lower potential areas in total may result in generalized, very low level increases of 44 
mercury. Given that some species have elevated mercury tissue levels pre-BDCP, these low level 45 
increases could result in some level of effects. Restoration in Suisun Marsh would convert managed 46 
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wetlands to tidal wetlands, which would be expected to result in an overall reduction in mercury 1 
methylation. 2 

In addition, the potential mobilization or creation of methylmercury within the Plan Area varies 3 
with site-specific conditions and would need to be assessed at the project level. CM12 Methylmercury 4 
Management (as revised in Appendix D, Substantive BDCP Revisions, in this RDEIR/SDEIS) contains 5 
provisions for project-specific Mercury Management Plans. Site-specific restoration plans that 6 
address the creation and mobilization of mercury, as well as monitoring and adaptive management 7 
as described in CM12 would be available to address the uncertainty of methylmercury levels in 8 
restored tidal marsh and potential impacts on cormorants, herons or egrets.  9 

Due to the complex and very site-specific factors that will determine if mercury becomes mobilized 10 
into the foodweb, CM12 Methylmercury Management is included to provide for site-specific 11 
evaluation for each restoration project. On a project-specific basis, where high potential for 12 
methylmercury production is identified that restoration design and adaptive management cannot 13 
fully address while also meeting restoration objectives, alternate restoration areas would be 14 
considered. CM12 would be implemented in coordination with other similar efforts to address 15 
mercury in the Delta, and specifically with the DWR Mercury Monitoring and Analysis Section. This 16 
conservation measure would include the following actions. 17 

 Assess pre-restoration conditions to determine the risk that the project could result in increased 18 
mercury methylation and bioavailability 19 

 Define design elements that minimize conditions conducive to generation of methylmercury in 20 
restored areas. 21 

 Define adaptive management strategies that can be implemented to monitor and minimize 22 
actual postrestoration creation and mobilization of methylmercury. 23 

Selenium Exposure: Selenium is an essential nutrient for avian species and has a beneficial effect in 24 
low doses. However, higher concentrations can be toxic (Ackerman and Eagles-Smith 2009, 25 
Ohlendorf and Heinz 2009) and can lead to deformities in developing embryos, chicks, and adults, 26 
and can also result in embryo mortality (Ackerman and Eagles-Smith 2009, Ohlendorf and Heinz 27 
2009). The effect of selenium toxicity differs widely between species and also between age and sex 28 
classes within a species. In addition, the effect of selenium on a species can be confounded by 29 
interactions with the effects of other contaminants such as mercury (Ackerman and Eagles-Smith 30 
2009).  31 

The primary source of selenium bioaccumulation in birds is through their diet (Ackerman and 32 
Eagles-Smith 2009, Ohlendorf and Heinz 2009) and selenium concentration in species differs by the 33 
trophic level at which they feed (Ackerman and Eagles-Smith 2009, Stewart et al. 2004). At 34 
Kesterson Reservoir in the San Joaquin Valley, selenium concentrations in invertebrates have been 35 
found to be two to six times the levels in rooted plants. Furthermore, bivalves sampled in the San 36 
Francisco Bay contained much higher selenium levels than crustaceans such as copepods (Stewart et 37 
al. 2004). Studies conducted at the Grasslands in Merced County recorded higher selenium levels in 38 
black-necked stilts which feed on aquatic invertebrates than in mallards and pintails, which are 39 
primarily herbivores (Paveglio and Kilbride 2007). Diving ducks in the San Francisco Bay (which 40 
forage on bivalves) have much higher levels of selenium levels than shorebirds that prey on aquatic 41 
invertebrates (Ackerman and Eagles-Smith 2009). Therefore, birds that consume prey with high 42 
levels of selenium have a higher risk of selenium toxicity.  43 
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Selenium toxicity in avian species can result from the mobilization of naturally high concentrations 1 
of selenium in soils (Ohlendorf and Heinz 2009) and covered activities have the potential to 2 
exacerbate bioaccumulation of selenium in avian species, including cormorants, herons, and egrets. 3 
Marsh (tidal and nontidal) and floodplain restoration have the potential to mobilize selenium, and 4 
therefore increase avian exposure from ingestion of prey items with elevated selenium levels. Thus, 5 
BDCP restoration activities that create newly inundated areas could increase bioavailability of 6 
selenium (see Chapter 3, Conservation Strategy, of the Draft BDCP for details of restoration). 7 
Changes in selenium concentrations were analyzed in Chapter 8, Water Quality, of the Draft EIR/EIS 8 
and it was determined that, relative to Existing Conditions and the No Action Alternative, CM1 9 
would not result in substantial, long‐term increases in selenium concentrations in water in the Delta 10 
under any alternative. However, it is difficult to determine whether the effects of potential increases 11 
in selenium bioavailability associated with restoration‐related conservation measures (CM4, CM5) 12 
would lead to adverse effects on cormorants, herons, and egrets. 13 

Because of the uncertainty that exists at this programmatic level of review, there could be a 14 
substantial effect on cormorants, herons, and egrets from increases in selenium associated with 15 
restoration activities. This effect would be addressed through the implementation of AMM27 16 
Selenium Management (Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS) which would 17 
provide specific tidal habitat restoration design elements to reduce the potential for 18 
bioaccumulation of selenium and its bioavailability in tidal habitats. Furthermore, the effectiveness 19 
of selenium management to reduce selenium concentrations and/or bioaccumulation would be 20 
evaluated separately for each restoration effort as part of design and implementation. This 21 
avoidance and minimization measure would be implemented as part of the tidal habitat restoration 22 
design schedule.  23 

NEPA Effects: Noise and visual disturbances from the construction of water conveyance facilities 24 
could reduce cormorant, heron, and egret use of modeled habitat adjacent to work areas. Moreover, 25 
operation and maintenance of the water conveyance facilities, including the transmission facilities, 26 
could result in ongoing but periodic postconstruction disturbances that could affect cormorant, 27 
heron, and egret use of the surrounding habitat. Mitigation Measure BIO-75, Conduct Preconstruction 28 
Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, and Mitigation Measure BIO-117, Avoid 29 
Impacts on Rookeries, would be available to address adverse effects on nesting individuals in 30 
addition to AMM1–AMM7.  31 

Tidal habitat restoration could result in increased exposure of cormorants, herons, and egrets to 32 
selenium. This effect would be addressed through the implementation of AMM27 Selenium 33 
Management, which would provide specific tidal habitat restoration design elements to reduce the 34 
potential for bioaccumulation of selenium and its bioavailability in tidal habitats.  35 

The implementation of tidal natural communities restoration or floodplain restoration could result 36 
in increased exposure of cormorants, herons or egrets to methylmercury through the ingestion of 37 
fish in restored tidal areas. However, it is unknown what concentrations of methylmercury are 38 
harmful to these species and the potential for increased exposure varies substantially within the 39 
study area. Implementation of CM12 which contains measures to assess the amount of mercury 40 
before project development, followed by appropriate design and adaptation management, would 41 
minimize the potential for increased methylmercury exposure, and would result in no adverse effect 42 
on cormorants, herons, and egrets. 43 
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CEQA Conclusion: Impacts of noise, the potential for hazardous spills, increased dust and 1 
sedimentation, and operations and maintenance of the water conveyance facilities would represent 2 
an adverse effect in the absence of other conservation actions. This impact would be significant. 3 
Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance of 4 
Nesting Birds, and Mitigation Measure BIO-117, Avoid Impacts on Rookeries, and AMM1–AMM7, 5 
would reduce this impact to a less-than-significant level. .  6 

Tidal habitat restoration could result in increased exposure of cormorants, herons, and egrets to 7 
selenium which could result in mortality of special-status species. This effect would be addressed 8 
through the implementation of AMM27 Selenium Management, which would provide specific tidal 9 
habitat restoration design elements to reduce the potential for bioaccumulation of selenium and its 10 
bioavailability in tidal habitats. With implementation of AMM27, potential for increased selenium 11 
exposure would result in no adverse effect on the species. 12 

The implementation of tidal natural communities restoration or floodplain restoration could result 13 
in increased exposure of cormorants, herons or egrets to methylmercury, through the ingestion of 14 
fish in tidally restored areas. However, it is unknown what concentrations of methylmercury are 15 
harmful to these species. Implementation of CM12 which contains measures to assess the amount of 16 
mercury before project development, followed by appropriate design and adaptation management, 17 
would minimize the potential for increased methylmercury exposure, and would result in no 18 
adverse effect on the species.  19 

With AMM1-7, AMM27, and CM12 in place, in addition to the implementation of Mitigation Measure 20 
BIO-75 and BIO-117 measures in place, indirect effects of plan implementation would not result in a 21 
substantial adverse effect on cormorants, herons, and egrets through habitat modification or 22 
potential mortality. Therefore, the indirect effects of Alternative 4 implementation would have a 23 
less-than-significant impact on cormorants, herons, and egrets. 24 

Mitigation Measure BIO-75: Conduct Preconstruction Nesting Bird Surveys and Avoid 25 
Disturbance of Nesting Birds 26 

See Mitigation Measure BIO-75 under Impact BIO-75. 27 

Measure BIO-117: Avoid Impacts on Rookeries 28 

Herons, egrets, and cormorants are highly traditional in their use of nest sites (rookeries), 29 
therefore all direct and indirect impacts on rookeries must be avoided.  30 

Impact BIO-120: Periodic Effects of Inundation on Cormorants, Herons and Egrets as a Result 31 
of Implementation of Conservation Components 32 

Flooding of the Yolo Bypass from Fremont Weir operations (CM2) would increase the frequency and 33 
duration of inundation of approximately 51–92 acres of modeled breeding habitat for cormorants, 34 
herons and egrets. However, increased periodic flooding is not expected to cause any adverse effect 35 
on breeding habitat because trees in which nest sites are situated already withstand floods, the 36 
increase in inundation frequency and duration is expected to remain within the range of tolerance of 37 
riparian trees, and nest sites are located above floodwaters.  38 

Based on hypothetical floodplain restoration, CM5 implementation could result in periodic 39 
inundation of up to 266 acres of breeding habitat for cormorants, herons and egrets. The overall 40 
effect of seasonal inundation in existing riparian natural communities is likely to be beneficial for 41 
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these species, because, historically, flooding was the main natural disturbance regulating ecological 1 
processes in riparian areas, and flooding promotes the germination and establishment of many 2 
native riparian plants.  3 

NEPA Effects: Increased periodic flooding would not be expected to cause any adverse effect on nest 4 
sites because trees in which nest sites are situated already withstand floods, the increase in 5 
inundation frequency and duration is expected to remain within the range of tolerance of riparian 6 
trees, and nest sites are located above floodwaters. Therefore, increased duration and inundation 7 
from CM2 and CM5 would not result in an adverse effect on cormorants, herons and egrets. 8 

CEQA Conclusion: Increased periodic flooding would not be expected to cause any adverse effect on 9 
nest sites because trees in which nest sites are situated already withstand floods, the increase in 10 
inundation frequency and duration is expected to remain within the range of tolerance of riparian 11 
trees, and nest sites are located above floodwaters. Therefore, increased duration and inundation 12 
from CM2 and CM5 would have a less-than-significant impact on cormorants, herons and egrets. 13 

Short-Eared Owl and Northern Harrier 14 

This section describes the effects of Alternative 4, including water conveyance facilities construction 15 
and implementation of other conservation components, on short-eared owl and northern harrier. 16 
Modeled habitat for short-eared owl and northern harrier include tidal brackish and freshwater 17 
emergent wetland, nontidal freshwater perennial emergent wetland, managed wetland, other 18 
natural seasonal wetland, grassland, alkali seasonal wetland, vernal pool complex, and selected 19 
cultivated lands.  20 

Construction and restoration associated with Alternative 4 conservation measures would result in 21 
both temporary and permanent losses of modeled habitat for short-eared owl and northern harrier 22 
as indicated in Table 12-4-46. Full implementation of Alternative 4 would include the following 23 
conservation actions over the term of the BDCP which would also benefit short-eared owl and 24 
northern harrier (see Chapter 3, Section 3.3, Biological Goals and Objectives, of the Draft BDCP). 25 

 Restore or create at least 6,000 acres of tidal brackish emergent wetland in CZ 11 including at 26 
least 1,500 acres of middle and high marsh (Objectives TBEWNC1.1 and TBEWNC1.2, associated 27 
with CM4). 28 

 Restore or create at least 24,000 acres of tidal freshwater emergent wetland in CZ 1, 2, 4, 5, 6, 29 
and/or 7 (Objective TFEWNC1.2, associated with CM4). 30 

 Create at least 1,200 acres of nontidal marsh consisting of a mosaic of nontidal perennial aquatic 31 
and nontidal freshwater emergent wetland natural communities (Objective NFEW/NPANC1.1, 32 
associated with CM10). 33 

 Protect at least 8,000 acres of grassland with at least 2,000 acres protected in CZ 1, at least 1,000 34 
acres protected in CZ 8, at least 2,000 acres protected in CZ 11, and the remainder distributed 35 
among CZs 1, 2, 4, 5, 7, 8, and 11 (Objective GNC1.1, associated with CM3). 36 

 Restore at least 2,000 acres of grasslands (Objective GNC1.2, associated with CM8). 37 

 Protect at least 150 acres of alkali seasonal wetland and at least 600 acres of existing vernal pool 38 
complex in CZs 1, 8, and/or 11 (Objectives ASWNC1.1 and VPNC1.1, associated with CM3). 39 

 Protect and enhance at least 8,100 acres of managed wetland, at least 1,500 acres of which are 40 
in the Grizzly Island Marsh Complex (Objective MWNC1.1, associated with CM3). 41 
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 Increase prey availability and accessibility for grassland-foraging species (Objectives ASWNC2.4, 1 
VPNC2.5, and GNC2.4, associated with CM11). 2 

As explained below, with the restoration or protection of these amounts of habitat, in addition to 3 
management activities that would enhance habitat for these species, AMM1–AMM7, AMM27 4 
Selenium Management and Mitigation Measure BIO-75, impacts on short-eared owl and northern 5 
harrier would not be adverse for NEPA purposes and would be less than significant for CEQA 6 
purposes. 7 

Table 12-4-46. Changes in Short-Eared Owl and Northern Harrier Modeled Habitat Associated with 8 
Alternative 4 (acres)a 9 

Conservation 
Measureb Habitat Type 

Permanent  Temporary  Periodicd 

NT LLT c  NT LLT c  CM2 CM5 

CM1 
Nesting and 
Foraging 

2,152 2,152  683 683  NA NA 

Total Impacts CM1 2,152 2,152  683 683    

CM2–CM18 
Nesting and 
Foraging 

12,281 46,700  471 1,224  2,926-8,060 5,978 

Total Impacts CM2–CM18 12,281 46,700  471 1,224  2,926-8,060 5,978 

TOTAL IMPACTS 14,433 48,852  1,154 1,907  2,926-8,060 5,978 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT = near-term 

LLT = late long-term 

NA = not applicable 

 10 

Impact BIO-121: Loss or Conversion of Habitat for and Direct Mortality of Short-Eared Owl 11 
and Northern Harrier  12 

Alternative 4 conservation measures would result in the combined permanent and temporary loss 13 
of up to 50,759 acres of modeled habitat for short-eared owl and northern harrier (of which 48,852 14 
acres would be a permanent loss and 1,907 acres would be a temporary loss of habitat, Table 12-4-15 
46). Conservation measures that would result in these losses are conveyance facilities and 16 
transmission line construction, and establishment and use of reusable tunnel material areas (CM1), 17 
Yolo Bypass Fisheries Enhancement (CM2), tidal habitat restoration (CM4), floodplain restoration 18 
(CM5), grassland restoration (CM8), vernal pool and wetland restoration (CM9), marsh restoration 19 
(CM10) and construction of conservation hatcheries (CM18). The majority of habitat loss would 20 
result from CM4. Habitat enhancement and management activities (CM11), which include ground 21 
disturbance or removal of nonnative vegetation, could result in local adverse habitat effects. In 22 
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addition, maintenance activities associated with the long-term operation of the water conveyance 1 
facilities and other BDCP physical facilities could degrade or eliminate short-eared owl and northern 2 
harrier modeled habitat. Each of these individual activities is described below. A summary 3 
statement of the combined impacts and NEPA effects, and a CEQA conclusion follow the individual 4 
conservation measure discussions.  5 

 CM1 Water Facilities Construction: Construction of Alternative 4 conveyance facilities would 6 
result in the combined permanent and temporary loss of up to 2,835 acres of modeled short-7 
eared owl and northern harrier habitat (2,152 acres of permanent loss, 683 acres of temporary 8 
loss) from CZs 3–6 and CZ 8. Activities that would impact modeled habitat include tunnel, 9 
forebay, and intake construction, permanent and temporary access roads, construction of 10 
transmission lines, and temporary work areas. The majority of habitat removed would consist of 11 
grassland and alfalfa fields. There are no CNDDB or DHCCP surveys records of occurrences of 12 
nesting short-eared owl that overlap with the construction footprint of CM1. However, there are 13 
two DHCCP occurrences of northern harrier that overlap with the footprint of a shaft associated 14 
with the pumps at Clifton Court Forebay and a permanent transmission line north of the 15 
forebay. Two DHCCP occurrences also overlap with the temporary impact footprint from 16 
geotechnical explorations. Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird 17 
Surveys and Avoid Disturbance of Nesting Birds, would be available to minimize impacts on short-18 
eared owl and northern harrier if they were to nest in the vicinity of construction activities. 19 
Refer to the Terrestrial Biology Mapbook in Appendix A of this RDEIR/SDEIS for a detailed view 20 
of Alternative 4 construction locations. Impacts from CM1 would occur within the first 10-14 21 
years of Plan implementation. 22 

 CM2 Yolo Bypass Fisheries Enhancement: Construction of the Yolo bypass fisheries enhancement 23 
(CM2) would permanently remove 1,021 acres of modeled short-eared owl and northern harrier 24 
habitat in the Yolo Bypass in CZ 2. In addition, 471 acres of habitat would be temporarily 25 
removed. The impact would primarily consist of loss of acreages of pastures. The conversion is 26 
expected to occur during the first 10 years of Alternative 4 implementation. 27 

 CM4 Tidal Natural Communities Restoration: Tidal habitat restoration site preparation and 28 
inundation would permanently remove an estimated 39,017 acres of modeled short-eared owl 29 
and northern harrier habitat. The majority of the losses would be managed wetlands and 30 
cultivated lands in CZs 1, 2, 4, 5, 6, 7, 8, 10, and 11. Tidal restoration actions through CM4 would 31 
restore an estimated 55,000 acres of tidal natural communities. These restored wetland areas 32 
could provide suitable nesting habitat for short-eared owl and northern harrier. Consequently, 33 
although existing nesting habitat for short-eared owl and northern harrier would be removed, 34 
restoration of wetland habitats is expected to benefit marsh associated ground nesting birds by 35 
increasing the extent and value of their nesting habitat. Grizzley Island supports the only known 36 
resident population of short-eared owls in the Suisun Marsh and Sacramento-San Joaquin River 37 
Delta (Roberson 2008). Grizzley Island does not overlap with the hypothetical footprint for CM4 38 
Tidal Natural Communities Restoration. However, this is an important breeding area for short-39 
eared owl and if restoration footprints were changed during the implementation process of 40 
BDCP to overlap with this area, the effects on breeding short-eared owls could likely be adverse. 41 
Future NEPA and CEQA analysis would be conducted for restoration projects under BDCP and if 42 
restoration was proposed to occur outside of the hypothetical footprints used for this 43 
programmatic analysis, potential impacts on these species would be captured in the project-44 
level analysis (see Appendix 3B, BDCP Tidal Habitat Evolution Assessment, of the Draft BDCP). 45 
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 CM5 Seasonally Inundated Floodplain Restoration: Construction of setback levees to restore 1 
seasonally inundated floodplain would permanently and temporarily remove approximately 2 
2,086 acres of modeled short-eared owl and northern harrier habitat (1,332 permanent, 754 3 
temporary). These losses would be expected to occur along the San Joaquin River and other 4 
major waterways in CZ 7. 5 

 CM7 Riparian Natural Community Restoration: Riparian restoration would permanently remove 6 
approximately 623 acres of short-eared owl and northern harrier habitat as part of tidal 7 
restoration and 2,479 acres of habitat as part of seasonal floodplain restoration.  8 

 CM8 Grassland Natural Community Restoration: Restoration of grassland is expected to be 9 
implemented on agricultural lands and would result in the conversion of 1,066 acres of 10 
cultivated lands to grassland in CZs 1, 2, 4, 5, 7, 8, and 11. The resulting 2,000 acres of grassland 11 
would provide habitat for short-eared owl and northern harrier.  12 

 CM11 Natural Communities Enhancement and Management: A variety of habitat management 13 
actions included in CM11 that are designed to enhance wildlife values in restored or protected 14 
habitats could result in localized ground disturbances that could temporarily remove small 15 
amounts of modeled habitat. Ground-disturbing activities, such as removal of nonnative 16 
vegetation and road and other infrastructure maintenance activities, would be expected to have 17 
minor adverse effects on available habitat and would be expected to result in overall 18 
improvements to and maintenance of habitat values over the term of the BDCP.  19 

Habitat management- and enhancement-related activities could short-eared owl and northern 20 
harrier nests. If either species were to nest in the vicinity of a worksite, equipment operation 21 
could destroy nests, and noise and visual disturbances could lead to their abandonment, 22 
resulting in mortality of eggs and nestlings. Mitigation Measure BIO-75, Conduct Preconstruction 23 
Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would be available to minimize 24 
these adverse effects. 25 

 CM18 Conservation Hatcheries: Implementation of CM18 would remove up to 35 acres of short-26 
eared owl and northern harrier habitat for the development of a delta and longfin smelt 27 
conservation hatchery in CZ 1. The loss is expected to occur during the first 10 years of Plan 28 
implementation. 29 

 Operations and Maintenance: Postconstruction operation and maintenance of the above-ground 30 
water conveyance facilities and restoration infrastructure could result in ongoing but periodic 31 
disturbances that could affect short-eared owl and northern harrier use of the surrounding 32 
habitat. Maintenance activities would include vegetation management, levee and structure 33 
repair, and re-grading of roads and permanent work areas. These effects, however, would be 34 
reduced by AMM1–AMM7, Mitigation Measure BIO-75, and conservation actions as described 35 
below. 36 

 Injury and Direct Mortality: Construction-related activities would not be expected to result in 37 
direct mortality of adult or fledged short-eared owl and northern harrier if they were present in 38 
the Plan Area, because they would be expected to avoid contact with construction and other 39 
equipment. If either species were to nest in the construction area, construction-related 40 
activities, including equipment operation, noise and visual disturbances could destroy nests or 41 
lead to their abandonment, resulting in mortality of eggs and nestlings. Mitigation Measure BIO-42 
75 would be available to minimize these adverse effects. 43 
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The following paragraphs summarize the combined effects discussed above and describe other 1 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA conclusions are also 2 
included. 3 

Near-Term Timeframe 4 

Because the water conveyance facilities construction is being evaluated at the project level, the near-5 
term BDCP conservation strategy has been evaluated to determine whether it would provide 6 
sufficient habitat protection or restoration in an appropriate timeframe to ensure that the effects of 7 
construction would not be adverse under NEPA. Alternative 4 would remove 15,587 acres of 8 
modeled habitat (14,433 permanent, 1,154 temporary) for short-eared owl and northern harrier in 9 
the study area in the near-term. These effects would result from the construction of the water 10 
conveyance facilities (CM1, 2,835 acres), and implementing other conservation measures (CM2 Yolo 11 
Bypass Fisheries Enhancement, CM4 Tidal Natural Communities Restoration, CM5 Seasonally 12 
Inundated Floodplain Restoration, CM7, Riparian Natural Community Restoration, CM8 Grassland 13 
Natural Community Restoration, CM10 Nontidal Marsh Restoration, and CM18 Conservation 14 
Hatcheries—12,752 acres). 15 

Typical NEPA and CEQA project-level mitigation ratios for those natural communities affected by 16 
CM1 would be 1:1 for restoration/creation and 1:1 protection of habitat. Using these typical ratios 17 
would indicate that 2,835 acres of habitat should be restored and 2,835 acres should be protected to 18 
compensate for the CM1 losses of short-eared owl and northern harrier habitat. The near-term 19 
effects of other conservation actions would remove 12,752 acres of modeled habitat, and therefore 20 
require 12,752 acres of restoration and 12,752 acres of protection of short-eared owl and northern 21 
harrier habitat using the same typical NEPA and CEQA ratios (1:1 for restoration and 1:1 for 22 
protection). 23 

The BDCP has committed to near-term goals of protecting 2,000 acres and restoring 1,140 acres of 24 
grassland natural community, protecting 400 acres of vernal pool complex, protecting 120 acres of 25 
alkali seasonal wetland complex, protecting 4,800 acres of managed wetland natural community, 26 
protecting 15,400 acres of non-rice cultivated lands, protecting 900 acres of rice or rice equivalent 27 
habitat, and restoring 19,150 acres of tidal wetlands (see Table 3-4 in Chapter 3, Description of 28 
Alternatives, of this RDEIR/SDEIS). These conservation actions are associated with CM3, CM4, and 29 
CM8 and would occur in the same timeframe as the construction and early restoration losses. The 30 
acres of protection and restoration contained in the near-term Plan goals satisfy the typical 31 
mitigation ratios that would be applied to the project-level effects of CM1 and the effects from other 32 
near-term restoration actions.  33 

Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 (Objectives GNC1.1 34 
and GNC1.2) Grassland protection in CZ 1, 8, and 11 would be associated with vernal pool and alkali 35 
seasonal wetland complexes (Objectives ASWNC1.1 and VPNC1.1) and would result in a contiguous 36 
matrix of grassland, alkali seasonal wetland, and vernal pool natural communities which would 37 
provide nesting and foraging habitat for short-eared owl and northern harrier and reduce the effects 38 
of current levels of habitat fragmentation. Small mammal populations would also be increased on 39 
protected lands, enhancing the foraging value of these natural communities (Objectives ASWNC2.4, 40 
VPNC2.5, and GNC2.4). Foraging opportunities would also be improved by enhancing prey 41 
populations through the establishment of 20- to 30-foot-wide hedgerows along field borders and 42 
roadsides within protected cultivated lands (Objective SWHA2.2). Remnant patches of grassland or 43 
other uncultivated areas would also be protected and maintained as part of the cultivated lands 44 
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reserve system which would provide additional foraging habitat and a source of rodent prey that 1 
could recolonize cultivated fields (Objective CLNC1.3). The protection of managed wetlands 2 
(including upland grassland components) would preserve habitat for short-eared owl and northern 3 
harrier (Objective MWNC1.1). Protection and enhancement of managed wetlands to meet this 4 
objective would focus on highly degraded areas in order to provide the greatest possible level of 5 
enhancement benefit to the managed wetland natural community and associated species. Managed 6 
wetland protection and enhancement would be concentrated in Suisun Marsh, which currently 7 
supports a high concentration of nesting short-eared owls on Grizzley Island.  8 

The restoration of 19,150 acres of tidal natural communities, including transitional uplands would 9 
provide nesting and foraging habitat for short-eared owl and northern harrier. Short-eared owl and 10 
northern harrier nest in open habitats within cultivated lands including alfalfa, irrigated pasture, 11 
and other grain fields. At least 15,400 acres of cultivated lands that provide habitat for covered and 12 
other native wildlife species would be protected in the near-term time period (Objective CLNC1.1). A 13 
minimum of 87% of cultivated lands protected by the late long-term time period would be in alfalfa, 14 
irrigated pasture, and other hay crops (Objective SH1.2). This biological objective provides an 15 
estimate for the proportion of cultivated lands protected in the near-term time period which would 16 
provide suitable nesting and foraging habitat for short-eared owl and northern harrier. These 17 
biological goals and objectives would inform the near-term protection and restoration efforts and 18 
represent performance standards for considering the effectiveness of restoration actions. 19 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 20 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 21 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 22 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 23 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 24 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 25 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 26 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 27 
RDEIR/SDEIS. 28 

The short-eared owl and the northern harrier are not covered species under the BDCP. For the BDCP 29 
to avoid adverse effects on individuals, preconstruction surveys for noncovered avian species would 30 
be required to ensure that nests are detected and avoided. Mitigation Measure BIO-75, Conduct 31 
Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would be available to 32 
address this adverse effect.  33 

Late Long-Term Timeframe 34 

Based on modeled habitat, the study area supports approximately 406,784 acres of modeled nesting 35 
and foraging habitat for short-eared owl and northern harrier. Alternative 4 as a whole would result 36 
in the permanent loss of and temporary effects on 50,759 acres of modeled short-eared owl and 37 
northern harrier habitat during the term of the Plan (12% of the modeled habitat in the study area). 38 
The locations of these losses are described above in the analyses of individual conservation 39 
measures.  40 

The Plan includes conservation commitments through CM3 Natural Communities Protection and 41 
Restoration, CM4 Tidal Natural Communities Restoration, and CM8 Grassland Natural Community 42 
Restoration, to protect 8,000 acres and restore 2,000 acres of grassland natural community, protect 43 
600 acres of vernal pool complex, protect 150 acres of alkali seasonal wetland complex, protect 44 
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8,100 acres of managed wetland, protect 48,625 acres of cultivated lands that provide suitable 1 
habitat for native wildlife species, and restore at least 65,000 acres of tidal wetlands (see Table 3-4 2 
in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS).  3 

Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 (Objectives GNC1.1 4 
and GNC1.2) Grassland protection in CZ 1, 8, and 11 would be associated with vernal pool and alkali 5 
seasonal wetland complexes (Objectives ASWNC1.1 and VPNC1.1) and would result in a contiguous 6 
matrix of grassland, alkali seasonal wetland, and vernal pool natural communities which would 7 
provide nesting and foraging habitat for short-eared owl and northern harrier and reduce the effects 8 
of current levels of habitat fragmentation. Small mammal populations would also be increased on 9 
protected lands, enhancing the foraging value of these natural communities (Objectives ASWNC2.4, 10 
VPNC2.5, and GNC2.4). Foraging opportunities would also be improved by enhancing prey 11 
populations through the establishment of 20- to 30-foot-wide hedgerows along field borders and 12 
roadsides within protected cultivated lands (Objective SWHA2.2). Remnant patches of grassland or 13 
other uncultivated areas would also be protected and maintained as part of the cultivated lands 14 
reserve system which would provide additional foraging habitat and a source of rodent prey that 15 
could recolonize cultivated fields (Objective CLNC1.3). The protection of managed wetlands 16 
(including upland grassland components) would preserve habitat for short-eared owl and northern 17 
harrier (Objective MWNC1.1). Protection and enhancement of managed wetlands to meet this 18 
objective would focus on highly degraded areas in order to provide the greatest possible level of 19 
enhancement benefit to the managed wetland natural community and associated species. Managed 20 
wetland protection and enhancement would be concentrated in Suisun Marsh, which supports a 21 
high concentration of nesting short-eared owls on Grizzley Island. At least 1,500 acres of the 22 
managed wetlands would be protected and enhanced on Grizzley Island by the late long-term time 23 
period. The restoration of 19,150 acres of tidal natural communities, including transitional uplands 24 
would provide nesting and foraging habitat for short-eared owl and northern harrier. Short-eared 25 
owl and northern harrier nest in open habitats within cultivated lands including alfalfa, irrigated 26 
pasture, and other grain fields. A minimum of 87% of the 48,625 acres of cultivated lands protected 27 
by the late long-term time period (Objective CLNC1.1) would be managed in alfalfa, irrigated 28 
pasture, and other hay crops (Objective SH1.2) which are compatible crop types for these species.  29 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 30 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 31 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 32 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 33 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 34 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 35 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 36 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 37 
RDEIR/SDEIS. Short-eared owl and northern harrier are not species that are covered under the 38 
BDCP. For the BDCP to avoid an adverse effect on individuals, preconstruction surveys for 39 
noncovered avian species would be required to ensure that active nests are detected and avoided. 40 
Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance of 41 
Nesting Birds, would be available to address this effect. 42 

NEPA Effects: The loss of short-eared owl and northern harrier habitat and potential direct 43 
mortality of these special-status species under Alternative 4 would represent an adverse effect in 44 
the absence of other conservation actions. However, with habitat protection and restoration 45 
associated with CM3, CM8, and CM11, guided by biological goals and objectives and by AMM1–46 
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AMM7, which would be in place during all project activities, the effects of habitat loss from 1 
Alternative 4 would not be adverse. Short-eared owl and northern harrier are not covered species 2 
under the BDCP, and preconstruction surveys for noncovered avian species would be required to 3 
ensure that nests are detected and avoided. Mitigation Measure BIO-75 would be available to 4 
address the adverse effect of direct mortality on short-eared owl and northern harrier.  5 

CEQA Conclusion:  6 

Near-Term Timeframe 7 

Because the water conveyance facilities construction is being evaluated at the project level, the near-8 
term BDCP conservation strategy has been evaluated to determine whether it would provide 9 
sufficient habitat protection or restoration in an appropriate timeframe to ensure that the effects of 10 
construction would be less than significant under CEQA. Alternative 4 would remove 15,587 acres of 11 
modeled habitat (14,433 permanent, 1,154 temporary) for short-eared owl and northern harrier in 12 
the study area in the near-term. These effects would result from the construction of the water 13 
conveyance facilities (CM1, 2,835 acres), and implementing other conservation measures (CM2 Yolo 14 
Bypass Fisheries Enhancement, CM4 Tidal Natural Communities Restoration, CM5 Seasonally 15 
Inundated Floodplain Restoration, CM7, Riparian Natural Community Restoration, CM8 Grassland 16 
Natural Community Restoration, CM10 Nontidal Marsh Restoration, and CM18 Conservation 17 
Hatcheries—12,752 acres). 18 

Typical NEPA and CEQA project-level mitigation ratios for those natural communities affected by 19 
CM1 would be 1:1 for restoration/creation and 1:1 protection of habitat. Using these typical ratios 20 
would indicate that 2,835 acres of habitat should be restored and 2,835 acres should be protected to 21 
compensate for the CM1 losses of short-eared owl and northern harrier habitat. The near-term 22 
effects of other conservation actions would remove 12,752 acres of modeled habitat, and therefore 23 
require 12,752 acres of restoration and 12,752 acres of protection of short-eared owl and northern 24 
harrier habitat using the same typical NEPA and CEQA ratios (1:1 for restoration and 1:1 for 25 
protection). 26 

The BDCP has committed to near-term goals of protecting 2,000 acres and restoring 1,140 acres of 27 
grassland natural community, protecting 400 acres of vernal pool complex, protecting 120 acres of 28 
alkali seasonal wetland complex, protecting 4,800 acres of managed wetland natural community, 29 
protecting 15,400 acres of non-rice cultivated lands, protecting 900 acres of rice or rice equivalent 30 
habitat, and restoring 19,150 acres of tidal wetlands (see Table 3-4 in Chapter 3, Description of 31 
Alternatives, of this RDEIR/SDEIS). These conservation actions are associated with CM3, CM4, and 32 
CM8 and would occur in the same timeframe as the construction and early restoration losses. The 33 
acres of protection and restoration contained in the near-term Plan goals satisfy the typical 34 
mitigation ratios that would be applied to the project-level effects of CM1 and the effects from other 35 
near-term restoration actions.  36 

Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 (Objectives GNC1.1 37 
and GNC1.2) Grassland protection in CZ 1, 8, and 11 would be associated with vernal pool and alkali 38 
seasonal wetland complexes (Objectives ASWNC1.1 and VPNC1.1) and would result in a contiguous 39 
matrix of grassland, alkali seasonal wetland, and vernal pool natural communities which would 40 
provide nesting and foraging habitat for short-eared owl and northern harrier and reduce the effects 41 
of current levels of habitat fragmentation. Small mammal populations would also be increased on 42 
protected lands, enhancing the foraging value of these natural communities (Objectives ASWNC2.4, 43 
VPNC2.5, and GNC2.4). Foraging opportunities would also be improved by enhancing prey 44 
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populations through the establishment of 20- to 30-foot-wide hedgerows along field borders and 1 
roadsides within protected cultivated lands (Objective SWHA2.2). Remnant patches of grassland or 2 
other uncultivated areas would also be protected and maintained as part of the cultivated lands 3 
reserve system which would provide additional foraging habitat and a source of rodent prey that 4 
could recolonize cultivated fields (Objective CLNC1.3). The protection of managed wetlands 5 
(including upland grassland components) would preserve habitat for short-eared owl and northern 6 
harrier (Objective MWNC1.1). Protection and enhancement of managed wetlands to meet this 7 
objective would focus on highly degraded areas in order to provide the greatest possible level of 8 
enhancement benefit to the managed wetland natural community and associated species. Managed 9 
wetland protection and enhancement would be concentrated in Suisun Marsh, which supports a 10 
high concentration of nesting short-eared owls on Grizzley Island.  11 

The restoration of 19,150 acres of tidal natural communities, including transitional uplands would 12 
provide nesting and foraging habitat for short-eared owl and northern harrier. Short-eared owl and 13 
northern harrier nest in open habitats within cultivated lands including alfalfa, irrigated pasture, 14 
and other grain fields. At least 15,400 acres of cultivated lands that provide habitat for covered and 15 
other native wildlife species would be protected in the near-term time period (Objective CLNC1.1). A 16 
minimum of 87% of cultivated lands protected by the late long-term time period would be in alfalfa, 17 
irrigated pasture, and other hay crops (Objective SH1.2). This biological objective provides an 18 
estimate for the proportion of cultivated lands protected in the near-term time period which would 19 
provide suitable nesting and foraging habitat for short-eared owl and northern harrier. These 20 
biological goals and objectives would inform the near-term protection and restoration efforts and 21 
represent performance standards for considering the effectiveness of restoration actions. 22 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 23 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 24 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 25 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 26 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 27 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 28 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 29 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 30 
RDEIR/SDEIS. 31 

The short-eared owl and the northern harrier are not covered species under the BDCP. In order for 32 
the BDCP to avoid adverse effects on individuals, preconstruction surveys for noncovered avian 33 
species would be required to ensure that nests are detected and avoided.  34 

In the absence of other conservation actions, effects on short-eared owl and northern harrier would 35 
represent an adverse effect as a result of habitat modification and potential for direct mortality of 36 
special-status species. This impact would be significant. However, the BDCP has committed to 37 
habitat protection, restoration, management and enhancement activities described above. As 38 
outlined in Draft BDCP Chapter 3, Section 3.4.4, Conservation Measures, natural community 39 
restoration and protection are planned so that they keep pace with project impacts. Thus, there 40 
would be minimal lag time between impacts and implementation of those measures designed to 41 
offset those impacts on natural communities and the species that use them. In addition, 42 
implementation of AMM1–AMM7 and Mitigation Measure BIO-75, Conduct Preconstruction Nesting 43 
Bird Surveys and Avoid Disturbance of Nesting Birds, would reduce this potential impact to a less-44 
than-significant level.  45 
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Late Long-Term Timeframe 1 

Based on modeled habitat, the study area supports approximately 406,784 acres of modeled nesting 2 
and foraging habitat for short-eared owl and northern harrier. Alternative 4 as a whole would result 3 
in the permanent loss of and temporary effects on 50,759 acres of modeled short-eared owl and 4 
northern harrier habitat during the term of the Plan (12% of the modeled habitat in the study area). 5 
The locations of these losses are described above in the analyses of individual conservation 6 
measures.  7 

The Plan includes conservation commitments through CM3 Natural Communities Protection and 8 
Restoration, CM4 Tidal Natural Communities Restoration, and CM8 Grassland Natural Community 9 
Restoration to protect 8,000 acres and restore 2,000 acres of grassland natural community, protect 10 
600 acres of vernal pool complex, protect 150 acres of alkali seasonal wetland complex, protect 11 
8,100 acres of managed wetland, protect 48,625 acres of cultivated lands that provide suitable 12 
habitat for native wildlife species, and restore at least 65,000 acres of tidal wetlands (see Table 3-4 13 
in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS).  14 

Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 (Objectives GNC1.1 15 
and GNC1.2) Grassland protection in CZ 1, 8, and 11 would be associated with vernal pool and alkali 16 
seasonal wetland complexes (Objectives ASWNC1.1 and VPNC1.1) and would result in a contiguous 17 
matrix of grassland, alkali seasonal wetland, and vernal pool natural communities which would 18 
provide nesting and foraging habitat for short-eared owl and northern harrier and reduce the effects 19 
of current levels of habitat fragmentation. Small mammal populations would also be increased on 20 
protected lands, enhancing the foraging value of these natural communities (Objectives ASWNC2.4, 21 
VPNC2.5, and GNC2.4). Foraging opportunities would also be improved by enhancing prey 22 
populations through the establishment of 20- to 30-foot-wide hedgerows along field borders and 23 
roadsides within protected cultivated lands (Objective SWHA2.2). Remnant patches of grassland or 24 
other uncultivated areas would also be protected and maintained as part of the cultivated lands 25 
reserve system which would provide additional foraging habitat and a source of rodent prey that 26 
could recolonize cultivated fields (Objective CLNC1.3). The protection of managed wetlands 27 
(including upland grassland components) would preserve habitat for short-eared owl and northern 28 
harrier (Objective MWNC1.1). Protection and enhancement of managed wetlands to meet this 29 
objective would focus on highly degraded areas in order to provide the greatest possible level of 30 
enhancement benefit to the managed wetland natural community and associated species. Managed 31 
wetland protection and enhancement would be concentrated in Suisun Marsh, which supports a 32 
high concentration of nesting short-eared owls on Grizzley Island. At least 1,500 acres of the 33 
managed wetlands would be protected and enhanced on Grizzley Island by the late long-term time 34 
period. The restoration of 19,150 acres of tidal natural communities, including transitional uplands 35 
would provide nesting and foraging habitat for short-eared owl and northern harrier. Short-eared 36 
owl and northern harrier nest in open habitats within cultivated lands including alfalfa, irrigated 37 
pasture, and other grain fields. A minimum of 87% of the 48,625 acres of cultivated lands protected 38 
by the late long-term time period (Objective CLNC1.1) would be managed in alfalfa, irrigated 39 
pasture, and other hay crops (Objective SH1.2) which are compatible crop types for these species.  40 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 41 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 42 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 43 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 44 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 45 
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minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 1 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 2 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 3 
RDEIR/SDEIS. Short-eared owl and northern harrier are not species that are covered under the 4 
BDCP. For the BDCP to have a less-than-significant impact on individuals, preconstruction surveys 5 
for noncovered avian species would be required to ensure that active nests are detected and 6 
avoided. Implementation of Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird 7 
Surveys and Avoid Disturbance of Nesting Birds, would be reduce the impact to a less-than-significant 8 
level. 9 

In the absence of other conservation actions, effects on short-eared owl and northern harrier would 10 
represent an adverse effect as a result of habitat modification and potential for direct mortality of 11 
special-status species. This impact would be considered significant. Considering Alternative 4’s 12 
protection and restoration provisions, which would provide acreages of new high-value or enhanced 13 
habitat in amounts suitable to compensate for habitats lost to construction and restoration 14 
activities, and with the implementation of AMM1–AMM7 and Mitigation Measure BIO-75, the loss of 15 
habitat or direct mortality through implementation of Alternative 4 would not result in a substantial 16 
adverse effect through habitat modifications and would not substantially reduce the number or 17 
restrict the range of either species. Therefore, the loss of habitat or potential mortality under this 18 
alternative would have a less-than-significant impact on short-eared owl and northern harrier. 19 

Mitigation Measure BIO-75: Conduct Preconstruction Nesting Bird Surveys and Avoid 20 
Disturbance of Nesting Birds 21 

See Mitigation Measure BIO-75 under Impact BIO-75. 22 

Impact BIO-122: Effects on Short-Eared Owl and Northern Harrier Associated with Electrical 23 
Transmission Facilities 24 

New transmission lines would increase the risk that short-eared owl and northern harrier could be 25 
subject to power line strikes, which could result in injury or mortality of these species. Short-eared 26 
owl and northern harrier would be at low risk of bird strike mortality based on their keen eyesight 27 
and largely ground-based foraging behavior (BDCP Attachment 5.J-2, Memorandum: Analysis of 28 
Potential Bird Collisions at Proposed BDCP Transmission Lines). The existing network of transmission 29 
lines in the project area currently poses the same small risk for these species, and any incremental 30 
risk associated with the new power line corridors would also be expected to be low. Marking 31 
transmission lines with flight diverters that make the lines more visible to birds has been shown to 32 
dramatically reduce the incidence of bird mortality (Brown and Drewien 1995). Yee (2008) 33 
estimated that marking devices in the Central Valley could reduce avian mortality by 60%. With the 34 
implementation of AMM20 Greater Sandhill Crane, all new project transmission lines would be fitted 35 
with flight diverters which would further reduce any bird strike risk of short-eared owl and 36 
northern harrier. 37 

NEPA Effects: The construction and presence of new transmission lines would not result in an 38 
adverse effect on short-eared owl or northern harrier because the risk of bird strike is considered to 39 
be low for both species based on their keen eyesight and behavioral characteristics. New 40 
transmission lines would minimally increase the risk for short-eared owl and northern harrier 41 
power line strikes. All new transmission lines constructed as a result of the project would be fitted 42 
with bird diverters (AMM20 Greater Sandhill Crane), which have been shown to reduce avian 43 
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mortality by 60%, which would further reduce any potential for powerline collisions. Therefore, the 1 
construction and operation of transmission lines under Alternative 4 would not result in an adverse 2 
effect on short-eared owl or northern harrier. 3 

CEQA Conclusion: The construction and presence of new transmission lines would not result in a 4 
significant impact on short-eared owl or northern harrier because the risk of bird strike is 5 
considered to be low for both species based on their keen eyesight and behavioral characteristics. 6 
New transmission lines would minimally increase the risk for short-eared owl and northern harrier 7 
power line strikes. All new transmission lines constructed as a result of the project would be fitted 8 
with bird diverters (AMM20 Greater Sandhill Crane), which have been shown to reduce avian 9 
mortality by 60%, which would further reduce any potential for powerline collisions. Therefore, the 10 
construction and operation of transmission lines under Alternative 4 would result in a less-than-11 
significant impact on short-eared owl or northern harrier. 12 

Impact BIO-123: Indirect Effects of Plan Implementation on Short-Eared Owl and Northern 13 
Harrier 14 

Indirect construction- and operation-related effects: Noise and visual disturbances associated 15 
with construction-related activities could result in temporary disturbances that affect short-eared 16 
owl and northern harrier use of modeled habitat. Construction noise above background noise levels 17 
(greater than 50 dBA) could extend 500 to 5,250 feet from the edge of construction activities 18 
(Appendix 5.J, Attachment 5J.D, Indirect Effects of the Construction of the BDCP Conveyance Facility on 19 
Sandhill Crane, Table 4 in Appendix D, Substantive BDCP Revisions, of this RDEIR/SEIS), although 20 
there are no available data to determine the extent to which these noise levels could affect short-21 
eared owl or northern harrier. Indirect effects associated with construction include noise, dust, and 22 
visual disturbance caused by grading, filling, contouring, and other ground-disturbing operations. 23 
Construction-related noise and visual disturbances could disrupt nesting and foraging behaviors, 24 
and reduce the functions of suitable habitat which could result in an adverse effect on these species. 25 
Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance of 26 
Nesting Birds, would be available to minimize adverse effects on active nests. The use of mechanical 27 
equipment during water conveyance construction could cause the accidental release of petroleum or 28 
other contaminants that could affect these species or their prey in the surrounding habitat. AMM1–29 
AMM7, including AMM2 Construction Best Management Practices and Monitoring, would minimize 30 
the likelihood of such spills from occurring. The inadvertent discharge of sediment or excessive dust 31 
adjacent to short-eared owl and northern harrier could also have a negative effect on these species. 32 
AMM1–AMM7 would ensure that measures are in place to prevent runoff from the construction area 33 
and the negative effects of dust on wildlife adjacent to work areas.  34 

Methylmercury Exposure: Covered activities have the potential to exacerbate bioaccumulation of 35 
mercury in avian species, including short-eared owl and northern harrier. Marsh (tidal and nontidal) 36 
and floodplain restoration have the potential to increase exposure to methylmercury. Mercury is 37 
transformed into the more bioavailable form of methylmercury in aquatic systems, especially areas 38 
subjected to regular wetting and drying such as tidal marshes and flood plains (Alpers et al. 2008). 39 
Thus, BDCP restoration activities that create newly inundated areas could increase bioavailability of 40 
mercury (see Chapter 3, Conservation Strategy, of the Draft BDCP for details of restoration). Species 41 
sensitivity to methylmercury differs widely and there is a large amount of uncertainty with respect 42 
to species-specific effects. Increased methylmercury associated with natural community and 43 
floodplain restoration could indirectly affect short-eared owl and northern harrier, via uptake in 44 
lower tropic levels (as described in Appendix 5.D, Contaminants, of the Draft BDCP).  45 
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In addition, the potential mobilization or creation of methylmercury within the Plan Area varies 1 
with site-specific conditions and would need to be assessed at the project level. CM12 Methylmercury 2 
Management contains provisions for project-specific Mercury Management Plans. Site-specific 3 
restoration plans that address the creation and mobilization of mercury, as well as monitoring and 4 
adaptive management as described in CM12 would be available to address the uncertainty of 5 
methylmercury levels in restored tidal marsh and potential impacts on short-eared owl and 6 
northern harrier.  7 

Selenium Exposure: Selenium is an essential nutrient for avian species and has a beneficial effect in 8 
low doses. However, higher concentrations can be toxic (Ackerman and Eagles-Smith 2009, 9 
Ohlendorf and Heinz 2009) and can lead to deformities in developing embryos, chicks, and adults, 10 
and can also result in embryo mortality (Ackerman and Eagles-Smith 2009, Ohlendorf and Heinz 11 
2009). The effect of selenium toxicity differs widely between species and also between age and sex 12 
classes within a species. In addition, the effect of selenium on a species can be confounded by 13 
interactions with the effects of other contaminants such as mercury (Ackerman and Eagles-Smith 14 
2009).  15 

The primary source of selenium bioaccumulation in birds is through their diet (Ackerman and 16 
Eagles-Smith 2009, Ohlendorf and Heinz 2009) and selenium concentration in species differs by the 17 
trophic level at which they feed (Ackerman and Eagles-Smith 2009, Stewart et al. 2004). At 18 
Kesterson Reservoir in the San Joaquin Valley, selenium concentrations in invertebrates have been 19 
found to be two to six times the levels in rooted plants. Furthermore, bivalves sampled in the San 20 
Francisco Bay contained much higher selenium levels than crustaceans such as copepods (Stewart et 21 
al. 2004). Studies conducted at the Grasslands in Merced County recorded higher selenium levels in 22 
black-necked stilts which feed on aquatic invertebrates than in mallards and pintails, which are 23 
primarily herbivores (Paveglio and Kilbride 2007). Diving ducks in the San Francisco Bay (which 24 
forage on bivalves) have much higher levels of selenium levels than shorebirds that prey on aquatic 25 
invertebrates (Ackerman and Eagles-Smith 2009). Therefore, birds that consume prey with high 26 
levels of selenium have a higher risk of selenium toxicity.  27 

Selenium toxicity in avian species can result from the mobilization of naturally high concentrations 28 
of selenium in soils (Ohlendorf and Heinz 2009) and covered activities have the potential to 29 
exacerbate bioaccumulation of selenium in avian species, including short-eared owl and northern 30 
harrier. Marsh (tidal and nontidal) and floodplain restoration have the potential to mobilize 31 
selenium, and therefore increase avian exposure from ingestion of prey items with elevated 32 
selenium levels. Thus, BDCP restoration activities that create newly inundated areas could increase 33 
bioavailability of selenium (see Chapter 3, Conservation Strategy, of the Draft BDCP for details of 34 
restoration). Changes in selenium concentrations were analyzed in Chapter 8, Water Quality, of the 35 
Draft EIR/EIS and it was determined that, relative to Existing Conditions and the No Action 36 
Alternative, CM1 would not result in substantial, long‐term increases in selenium concentrations in 37 
water in the Delta under any alternative. However, it is difficult to determine whether the effects of 38 
potential increases in selenium bioavailability associated with restoration‐related conservation 39 
measures (CM4, CM5) would lead to adverse effects on short-eared owl and northern harrier. 40 

Because of the uncertainty that exists at this programmatic level of review, there could be a 41 
substantial effect on short-eared owl and northern harrier from increases in selenium associated 42 
with restoration activities. This effect would be addressed through the implementation of AMM27 43 
Selenium Management (Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS) which would 44 
provide specific tidal habitat restoration design elements to reduce the potential for 45 
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bioaccumulation of selenium and its bioavailability in tidal habitats. Furthermore, the effectiveness 1 
of selenium management to reduce selenium concentrations and/or bioaccumulation would be 2 
evaluated separately for each restoration effort as part of design and implementation. This 3 
avoidance and minimization measure would be implemented as part of the tidal habitat restoration 4 
design schedule.  5 

NEPA Effects: Noise and visual disturbances from the construction of water conveyance facilities 6 
could reduce short-eared owl and northern harrier use of modeled habitat adjacent to work areas. 7 
Moreover, operation and maintenance of the water conveyance facilities, including the transmission 8 
facilities, could result in ongoing but periodic postconstruction disturbances that could affect short-9 
eared owl and northern harrier use of the surrounding habitat. Mitigation Measure BIO-75, Conduct 10 
Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would be available to 11 
address adverse effects on nesting individuals in addition to AMM1–AMM7. Tidal habitat restoration 12 
could result in increased exposure of short-eared owl and northern harrier. This effect would be 13 
addressed through the implementation of AMM27 Selenium Management, which would provide 14 
specific tidal habitat restoration design elements to reduce the potential for bioaccumulation of 15 
selenium and its bioavailability in tidal habitats.  16 

Tidal habitat restoration is unlikely to have an adverse effect on short-eared owl and northern 17 
harrier through increased exposure to methylmercury, as these species currently nest and forage in 18 
tidal marshes where elevated methylmercury levels exist. However, it is unknown what 19 
concentrations of methylmercury are harmful to the species and the potential for increased 20 
exposure varies substantially within the study area. Site-specific restoration plans in addition to 21 
monitoring and adaptive management, described in CM12 Methylmercury Management, would 22 
address the uncertainty of methylmercury levels in restored tidal marsh. The site-specific planning 23 
phase of marsh restoration would be the appropriate place to assess the potential for risk of 24 
methylmercury exposure for California least tern, once site specific sampling and other information 25 
could be developed. 26 

CEQA Conclusion: Noise, the potential for hazardous spills, increased dust and sedimentation, and 27 
operations and maintenance of the water conveyance facilities would have a less-than-significant 28 
impact on short-eared owl and northern harrier with the implementation of Mitigation Measure 29 
BIO-75, Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, and 30 
AMM1–AMM7. Tidal habitat restoration is unlikely to have a significant impact on short-eared owl 31 
and northern harrier through increased exposure to methylmercury, as these species currently nest 32 
and forage in tidal marshes where elevated methylmercury levels exist. However, it is unknown 33 
what concentrations of methylmercury are harmful to these species. Site-specific restoration plans 34 
that address the creation and mobilization of mercury, as well as monitoring and adaptive 35 
management as described in CM12 would better inform potential impacts and address the 36 
uncertainty of methylmercury levels in restored tidal marsh in the study area. Tidal habitat 37 
restoration could result in increased exposure of short-eared owl and northern harrier to selenium. 38 
This effect would be addressed through the implementation of AMM27 Selenium Management, which 39 
would provide specific tidal habitat restoration design elements to reduce the potential for 40 
bioaccumulation of selenium and its bioavailability in tidal habitats. Therefore, the indirect effects of 41 
Alternative 4 implementation would not have an adverse effect on short-eared owl and northern 42 
harrier. 43 
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Mitigation Measure BIO-75: Conduct Preconstruction Nesting Bird Surveys and Avoid 1 
Disturbance of Nesting Birds 2 

See Mitigation Measure BIO-75 under Impact BIO-75. 3 

Impact BIO-124: Periodic Effects of Inundation on Short-Eared Owl and Northern Harrier as a 4 
Result of Implementation of Conservation Components  5 

Flooding of the Yolo Bypass from Fremont Weir operations (CM2 Yolo Bypass Fisheries 6 
Enhancement) would increase the frequency and duration of inundation on approximately 2,926–7 
8,060 acres of modeled short-eared owl and northern harrier habitat (Table 12-4-46). 8 

Based on hypothetical footprints, implementation of CM5 Seasonally Inundated Floodplain 9 
Restoration could result in the periodic inundation of up to approximately 5,978 acres of modeled 10 
habitat (Table 12-4-46), the majority of which would be pasture and other cultivated lands. 11 

Reduced foraging habitat availability may be expected during the fledgling period of the nesting 12 
season due to periodic inundation. However, inundation would occur during the nonbreeding 13 
season and would not be expected to have an adverse effect on either species. 14 

NEPA Effects: Periodic inundation of floodplains would not result in an adverse effect on short-15 
eared owl and northern harrier because inundation is expected to occur prior to the breeding 16 
season.  17 

CEQA Conclusion: Periodic inundation of floodplains would not have a significant impact on short-18 
eared owl and northern harrier because inundation is expected to occur prior to the breeding 19 
season.  20 

Redhead and Tule Greater White-Fronted Goose 21 

Impacts, relevant protection and restoration actions, and mitigation requirements under CEQA are 22 
discussed for these species in the General Terrestrial Biology Effects section under Impacts BIO-178 23 
through BIO-183. Further details of the methods of analysis for waterfowl and shorebirds can be 24 
found in the BDCP Waterfowl and Shorebird Effects Analysis (Ducks Unlimited 2013). 25 

Mountain Plover 26 

This section describes the effects of Alternative 4, including water conveyance facilities construction 27 
and implementation of other conservation components, on mountain plover. Modeled habitat for 28 
mountain plover include grassland, alkali seasonal wetland, vernal pool complex, alfalfa, grain and 29 
hay, pasture, and idle cropland throughout the study area.  30 

Construction and restoration associated with Alternative 4 conservation measures would result in 31 
both temporary and permanent losses of modeled habitat for mountain plover as indicated in Table 32 
12-4-47. Full implementation of Alternative 4 would include the following biological objectives over 33 
the term of the BDCP which would also benefit the mountain plover (see Chapter 3, Section 3.3, 34 
Biological Goals and Objectives, of the Draft BDCP).  35 

 Protect at least 8,000 acres of grassland with at least 2,000 acres protected in CZ 1, at least 1,000 36 
acres protected in CZ 8, at least 2,000 acres protected in CZ 11, and the remainder distributed 37 
among CZs 1, 2, 4, 5, 7, 8, and 11 (Objective GNC1.1, associated with CM3). 38 

 Restore at least 2,000 acres of grasslands (Objective GNC1.2, associated with CM8). 39 
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 Protect at least 150 acres of alkali seasonal wetland and at least 600 acres of existing vernal pool 1 
complex in CZs 1, 8, and/or 11 (Objectives ASWNC1.1 and VPNC1.1, associated with CM3). 2 

 Increase prey availability and accessibility for grassland-foraging species (Objectives ASWNC2.4, 3 
VPNC2.5, GNC2.4, associated with CM11). 4 

 Protect at least 48,625 acres of cultivated lands that provide suitable habitat for covered and 5 
other native wildlife species (Objective CLNC1.1, associated with CM3). 6 

 Within the at least 48,625 acres of protected cultivated lands, protect at least 42,275 acres of 7 
cultivated lands as Swainson’s hawk foraging habitat with at least 50% in very high-value 8 
habitat in CZs 2, 3, 4, 5, 7, 8, 9, and 11 (Objective SH1.2, associated with CM3). 9 

As explained below, with the restoration or protection of these amounts of habitat, in addition to 10 
management activities that would enhance these natural communities for the species, impacts on 11 
mountain plover would not be adverse for NEPA purposes and would be less than significant for 12 
CEQA purposes. 13 

Table 12-4-47. Changes in Mountain Plover Modeled Habitat Associated with Alternative 4 (acres)a 14 

Conservation 
Measureb Habitat Type 

Permanent  Temporary  Periodicd 

NT LLT c  NT LLT c  CM2 CM5 

CM1 Wintering 1,967 1,967  503 503  NA NA 

Total Impacts CM1 1,967 1,967  503 503    

CM2–CM18 Wintering 5,450 26,198  376 893  1,158-3,650 3,823 

Total Impacts CM2–CM18 5,450 26,198  376 893  1,158-3,650 3,823 

TOTAL IMPACTS 7,417 28,165  879 1,396  1,158-3,650 3,823 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT = near-term 

LLT = late long-term 

NA = not applicable 

 15 

Impact BIO-125: Loss or Conversion of Habitat for and Direct Mortality of Mountain Plover  16 

Alternative 4 conservation measures would result in the combined permanent and temporary loss 17 
of up to 29,561 acres of modeled wintering habitat for mountain plover (28,165 acres of permanent 18 
loss and 1,396 of temporary loss, Table 12-4-47). Conservation measures that would result in these 19 
losses are conveyance facilities and transmission line construction, and establishment and use of 20 
reusable tunnel material areas (CM1), Yolo Bypass fisheries improvements (CM2), tidal habitat 21 
restoration (CM4), floodplain restoration (CM5), riparian restoration (CM7), grassland restoration 22 
(CM8), vernal pool and wetland restoration (CM9), nontidal marsh restoration (CM10), and 23 
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construction of conservation hatcheries (CM18). The majority of habitat loss (20,880 acres) would 1 
result from CM4. Habitat enhancement and management activities (CM11), which include ground 2 
disturbance or removal of nonnative vegetation, and the construction of recreational trails, signs, 3 
and facilities, could result in local adverse habitat effects. In addition, maintenance activities 4 
associated with the long-term operation of the water conveyance facilities and other BDCP physical 5 
facilities could degrade or eliminate mountain plover modeled wintering habitat. Each of these 6 
individual activities is described below. A summary statement of the combined impacts and NEPA 7 
effects, and a CEQA conclusion follow the individual conservation measure discussions.  8 

 CM1 Water Facilities Construction: Construction of Alternative 4 conveyance facilities would 9 
result in the combined permanent and temporary loss of up to 2,470 acres of modeled mountain 10 
plover habitat (1,967 acres of permanent loss, 503 acres of temporary loss). Impacts would 11 
occur from the construction of Intakes 2, 3, and 5 and associated temporary work areas and 12 
access roads in CZ 4 between Clarksburg and Courtland; the rerouting of Highway 160; 13 
construction of the intermediate forebay; and from a reusable tunnel material storage area on 14 
Bouldin Island. The construction of the permanent and temporary transmission line corridors 15 
through CZs 4-6 and 9 would also remove suitable habitat for the species. Approximately 796 16 
acres of impact would be from the placement of reusable tunnel material area west of the Clifton 17 
Court Forebay in CZ 8. In addition, permanent habitat loss would occur from the construction of 18 
the new forebay south of the existing Clifton court Forebay in CZ 8. There are no CNDDB 19 
occurrences of mountain plover that intersect with the CM1 footprint. However, the study area 20 
does overlap with the wintering range for the species. Refer to the Terrestrial Biology Mapbook 21 
in Appendix A of this RDEIR/SDEIS for a detailed view of Alternative 4 construction locations. 22 
Impacts from CM1 would occur within the first 10-14years of Plan implementation. 23 

 CM2 Yolo Bypass Fisheries Enhancement: Construction of the Yolo bypass fisheries enhancement 24 
would result in the combined permanent and temporary loss of up to 1,274 acres of modeled 25 
mountain plover wintering habitat (898 acres of permanent loss, 376 acres of temporary loss) in 26 
the Yolo Bypass in CZ 2. Impacted habitat would consist primarily of grassland and pasture. 27 
Most of the grassland losses would occur at the north end of the bypass below Fremont Weir, 28 
along the Toe Drain/Tule Canal, and along the west side channels. Realignment of Putah Creek 29 
could also involve excavation and grading in alkali seasonal wetland complex habitat as a new 30 
channel is constructed. The loss is expected to occur during the first 10 years of Alternative 4 31 
implementation.  32 

 CM4 Tidal Natural Communities Restoration: Tidal habitat restoration site preparation and 33 
inundation would permanently remove an estimated 20,880 acres of modeled mountain plover 34 
habitat. The majority of the acres lost would consist of cultivated lands in CZs 1, 2, 4, 5, 6, and/or 35 
7. Grassland losses would likely occur in the vicinity of Cache Slough, on Decker Island in the 36 
West Delta ROA, on the upslope fringes of Suisun Marsh, and along narrow bands adjacent to 37 
waterways in the South Delta ROA. Tidal restoration would directly impact and fragment 38 
grassland just north of Rio Vista in and around French and Prospect Islands, and in an area 39 
south of Rio Vista around Threemile Slough. Losses of alkali seasonal wetland complex habitat 40 
would likely occur in the south end of the Yolo Bypass and on the northern fringes of Suisun 41 
Marsh. 42 

 CM5 Seasonally Inundated Floodplain Restoration: Construction of setback levees to restore 43 
seasonally inundated floodplain would permanently and temporarily remove approximately 44 
1,450 acres of modeled mountain plover habitat (933 permanent, 517 temporary). These losses 45 
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would be expected after the first 10 years of Alternative 4 implementation along the San Joaquin 1 
River and other major waterways in CZ 7.  2 

 CM7 Riparian Natural Community Restoration: Riparian restoration would permanently remove 3 
approximately 370 acres of mountain plover wintering habitat as part of tidal restoration and 4 
1,489 acres of habitat as part of seasonal floodplain restoration.  5 

 CM8 Grassland Natural Community Restoration and CM9 Vernal Pool and Alkali Seasonal Wetland 6 
Complex Restoration: Temporary construction-related disturbance of grassland habitat would 7 
result from implementation of CM8 and CM9 in in CZs 1, 2, 4, 5, 7, 8, and 11. However, all areas 8 
would be restored after the construction periods. Grassland restoration would be implemented 9 
on agricultural lands that also provide wintering habitat for mountain plover and would result 10 
in the conversion of 837 acres of cultivated lands to grassland.  11 

 CM10 Nontidal Marsh Restoration: Implementation of CM10 would result in the permanent 12 
removal of 705 acres of mountain plover habitat.  13 

 CM11 Natural Communities Enhancement and Management: A variety of habitat management 14 
actions included in CM11 that are designed to enhance wildlife values in restored or protected 15 
habitats could result in localized ground disturbances that could temporarily remove small 16 
amounts of mountain plover habitat. Ground-disturbing activities, such as removal of nonnative 17 
vegetation and road and other infrastructure maintenance activities, would be expected to have 18 
minor adverse effects on available mountain plover habitat. Management of grasslands and 19 
cultivated lands for mountain plover such as grazing or mowing would make habitat 20 
temporarily unavailable for the species but would ultimately make the habitat more suitable for 21 
mountain plover. CM11 would also include the construction of recreational-related facilities 22 
including trails, interpretive signs, and picnic tables (see Chapter 4, Covered Activities and 23 
Associated Federal Actions, of the Draft BDCP). The construction of trailhead facilities, signs, 24 
staging areas, picnic areas, bathrooms, etc. would be placed on existing, disturbed areas when 25 
and where possible. However, approximately 50 acres of grassland habitat would be lost from 26 
the construction of trails and facilities.  27 

 CM18 Conservation Hatcheries: Implementation of CM18 would remove up to 35 acres of 28 
modeled mountain plover habitat for the development of a delta and longfin smelt conservation 29 
hatchery in CZ 1. 30 

 Operations and Maintenance: Postconstruction operation and maintenance of the above-ground 31 
water conveyance facilities and restoration infrastructure could result in ongoing but periodic 32 
disturbances that could affect mountain plover use of the surrounding habitat. Maintenance 33 
activities would include vegetation management, levee and structure repair, and re-grading of 34 
roads and permanent work areas. These effects, however, would be reduced by AMM1–AMM7 35 
and conservation actions as described below. 36 

 Injury and Direct Mortality: Construction would not be expected to result in direct mortality of 37 
mountain plover because foraging individuals would be expected to temporarily avoid the 38 
increased noise and activity associated with construction areas. 39 

The following paragraphs summarize the combined effects discussed above and describe other 40 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA conclusions are also 41 
included. 42 



 
Alternative 4 

Terrestrial Biological Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12-478 
2015 

ICF 00139.14 

 

Near-Term Timeframe 1 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 2 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 3 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 4 
effects of construction would not be adverse under NEPA. Alternative 4 would remove 8,296 acres 5 
(7,417 permanent, 1,879 temporary) of modeled mountain plover wintering habitat in the study 6 
area in the near-term. These effects would result from the construction of the water conveyance 7 
facilities (CM1, 2,470 acres), and implementing other conservation measures (CM2 Yolo Bypass 8 
Fisheries Enhancement, CM4 Tidal Natural Communities Restoration, CM7 Riparian Natural 9 
Community Restoration, CM8 Grassland Natural Community Restoration, CM9 Vernal Pool and Alkali 10 
Seasonal Wetland Complex Restoration, CM11 Natural Communities Enhancement and Management 11 
and CM18 Conservation Hatcheries—5,826 acres). 12 

The typical NEPA and CEQA project-level mitigation ratio for those natural communities affected 13 
would be 2:1 for protection of habitat. Using this ratio would indicate that 4,940 acres should be 14 
protected to compensate for the CM1 losses of 2,470 acres of mountain plover wintering habitat. 15 
The near-term effects of other conservation actions would remove 5,826 acres of modeled habitat, 16 
and therefore require 11,652 acres of protection of mountain plover habitat using the same typical 17 
NEPA and CEQA ratio (2:1 for protection).  18 

The BDCP has committed to near-term goals of protecting 2,000 acres and restoring 1,140 acres of 19 
grassland natural community, protecting 400 acres of vernal pool complex, protecting 120 acres of 20 
alkali seasonal wetland complex, and protecting 15,400 acres of non-rice cultivated lands (see Table 21 
3-4 in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS). These conservation actions are 22 
associated with CM3, CM8, and CM9 and would occur in the same timeframe as the construction and 23 
early restoration losses thereby avoiding adverse effects of habitat loss on mountain plover 24 
wintering in the study area. Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, 25 
and 11 (Objectives GNC1.1 and GNC1.2). Grassland protection in CZs 1, 8, and 11 would be 26 
associated with vernal pool and alkali seasonal wetland complexes (Objectives ASWNC1.1 and 27 
VPNC1.1) and would result in a contiguous matrix of grassland, alkali seasonal wetland, and vernal 28 
pool natural communities which would expand mountain plover wintering habitat and reduce the 29 
effects of current levels of habitat fragmentation. Under CM11 Natural Communities Enhancement 30 
and Management, insect prey populations would be increased on protected lands, enhancing the 31 
foraging value of these natural communities (Objectives ASWNC2.4, VPNC2.5, and GNC2.4). 32 
Cultivated lands that provide habitat for covered and other native wildlife species would provide 33 
approximately 15,400 acres of potential wintering habitat for mountain plover (Objective CLNC1.1). 34 
Approximately 87% of cultivated lands protected by the late long-term time period would be in 35 
alfalfa and pasture crop types (very high- and high-value crop types for Swainson’s hawk (Objective 36 
SH1.2) which are also modeled habitat for wintering mountain plover. This biological objective 37 
provides an estimate for the high proportion of cultivated lands protected in the near-term time 38 
period which would be suitable for mountain plover.  39 

The acres of restoration and protection contained in the near-term Plan goals and the additional 40 
detail in the biological objectives satisfy the typical mitigation that would be applied to the project-41 
level effects of CM1 on mountain plover, as well as mitigate the near-term effects of the other 42 
conservation measures with the consideration that some portion of the 15,400 acres of cultivated 43 
lands protected in the near-term timeframe would be managed in suitable crop types to compensate 44 
for the loss of habitat at a ratio of 2:1. Mitigation Measure BIO-125, Compensate for the Near-Term 45 
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Loss of Mountain Plover Wintering Habitat, would be available to address the adverse effect of 1 
habitat loss in the near-term. 2 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 3 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 4 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 5 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 6 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 7 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 8 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 9 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 10 
RDEIR/SDEIS. 11 

Late Long-Term Timeframe 12 

Based on the habitat model, the study area supports approximately 269,411 acres of potential 13 
habitat for mountain plover. Alternative 4 as a whole would result in the permanent loss of and 14 
temporary effects on 29,561 acres of modeled mountain plover wintering habitat during the term of 15 
the Plan. The locations of these losses are described above in the analyses of individual conservation 16 
measures. The Plan includes conservation commitments through CM3 Natural Communities 17 
Protection and Restoration, CM8 Grassland Natural Community Restoration, and CM9 Vernal Pool and 18 
Alkali Seasonal Wetland Complex Restoration to protect 8,000 acres and restore 2,000 acres of 19 
grassland natural community, protect 600 acres of vernal pool complex, protect 150 acres of alkali 20 
seasonal wetland complex and protect 48,625 acres of cultivated lands that provide suitable habitat 21 
for native wildlife species (see Table 3-4 in Chapter 3, Description of Alternatives, of this 22 
RDEIR/SDEIS). Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 23 
(Objectives GNC1.1 and GNC1.2). Grassland protection in CZs 1, 8, and 11 would be associated with 24 
vernal pool and alkali seasonal wetland complexes (Objectives ASWNC1.1 and VPNC1.1) and would 25 
result in a contiguous matrix of grassland, alkali seasonal wetland, and vernal pool natural 26 
communities which would expand habitat for mountain plover and reduce the effects of current 27 
levels of habitat fragmentation. Under CM11 Natural Communities Enhancement and Management, 28 
insect prey populations would be increased on protected lands, enhancing the foraging value of 29 
these natural communities (Objectives ASWNC2.4, VPNC2.5, and GNC2.4). Cultivated lands that 30 
provide habitat for covered and other native wildlife species would provide approximately 15,400 31 
acres of potential wintering habitat for mountain plover (Objective CLNC1.1). Approximately 42,275 32 
acres of cultivated lands protected would be in alfalfa and pasture crop types (very high- and high-33 
value crop types for Swainson’s hawk (Objective SH1.2) which would also provide potential 34 
wintering habitat for mountain plover. The Plan also includes commitments to implement AMM1 35 
Worker Awareness Training, AMM2 Construction Best Management Practices and Monitoring, AMM3 36 
Stormwater Pollution Prevention Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill 37 
Prevention, Containment, and Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable 38 
Tunnel Material, and Dredged Material, and AMM7 Barge Operations Plan. All of these AMMs include 39 
elements that would avoid or minimize the risk of affecting individuals and species habitats adjacent 40 
to work areas. The AMMs are described in detail in Appendix 3.C, Avoidance and Minimization 41 
Measures, of the Draft BDCP, and an updated version of AMM6 is described in Appendix D, 42 
Substantive BDCP Revisions, of this RDEIR/SDEIS.  43 

NEPA Effects: The loss of mountain plover habitat and potential mortality of this special-status 44 
species under Alternative 4 would represent an adverse effect in the absence of other conservation 45 
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actions. However, with habitat protection and restoration associated with CM3, CM8, CM9, and 1 
CM11, guided by biological goals and objectives and by AMM1–AMM7, which would be in place 2 
during all project activities, and with implementation of Mitigation Measure BIO-125, Compensate 3 
for the Near-Term Loss of Mountain Plover Wintering Habitat, the effects of habitat loss and potential 4 
direct mortality on mountain plover under Alternative 4 would not be adverse.  5 

CEQA Conclusion:  6 

Near-Term Timeframe 7 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 8 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 9 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 10 
effects of construction would be less than significant under CEQA. Alternative 4 would remove 8,296 11 
acres (7,417 permanent, 1,879 temporary) of modeled wintering habitat for mountain plover in the 12 
study area in the near-term. These effects would result from the construction of the water 13 
conveyance facilities (CM1, 2,470 acres), and implementing other conservation measures (CM2 Yolo 14 
Bypass Fisheries Enhancement, CM4 Tidal Natural Communities Restoration, CM7 Riparian Natural 15 
Community Restoration, CM8 Grassland Natural Community Restoration, CM9 Vernal Pool and Alkali 16 
Seasonal Wetland Complex Restoration, CM11 Natural Communities Enhancement and Management 17 
and CM18 Conservation Hatcheries—5,826 acres). 18 

The typical NEPA and CEQA project-level mitigation ratio for those natural communities affected 19 
would be 2:1 for protection of habitat. Using this ratio would indicate that 4,940 acres should be 20 
protected to mitigate the CM1 losses of 2,470 acres of mountain plover habitat. The near-term 21 
effects of other conservation actions would remove 5,826 acres of modeled habitat, and therefore 22 
require 11,652 acres of protection of mountain plover wintering habitat using the same typical 23 
NEPA and CEQA ratio (2:1 for protection).  24 

The BDCP has committed to near-term goals of protecting 2,000 acres and restoring 1,140 acres of 25 
grassland natural community, protecting 400 acres of vernal pool complex, protecting 120 acres of 26 
alkali seasonal wetland complex, and protecting 15,400 acres of non-rice cultivated lands (see Table 27 
3-4 in Chapter 3, Description of Alternatives , of this RDEIR/SDEIS). These conservation actions are 28 
associated with CM3, CM8, and CM9 and would occur in the same timeframe as the construction and 29 
early restoration losses thereby avoiding significant impacts of habitat loss on mountain plover. 30 
Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 (Objectives GNC1.1 31 
and GNC1.2). Grassland protection in CZs 1, 8, and 11 would be associated with vernal pool and 32 
alkali seasonal wetland complexes (Objectives ASWNC1.1 and VPNC1.1) and would result in a 33 
contiguous matrix of grassland, alkali seasonal wetland, and vernal pool natural communities which 34 
would expand wintering habitat for mountain plover and reduce the effects of current levels of 35 
habitat fragmentation. Under CM11 Natural Communities Enhancement and Management, insect prey 36 
populations would be increased on protected lands, enhancing the foraging value of these natural 37 
communities (Objectives ASWNC2.4, VPNC2.5, and GNC2.4). Cultivated lands that provide habitat 38 
for covered and other native wildlife species would provide approximately 15,400 acres of potential 39 
wintering habitat for mountain plover (Objective CLNC1.1). Approximately 87% of cultivated lands 40 
protected by the late long-term time period would be in alfalfa and pasture crop types (very high- 41 
and high-value crop types for Swainson’s hawk (Objective SH1.2) which would also provide 42 
potential habitat for mountain plover wintering in the study area. This biological objective provides 43 
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an estimate for the high proportion of cultivated lands protected in the near-term time period which 1 
would provide habitat for mountain plover.  2 

These Plan objectives represent performance standards for considering the effectiveness of 3 
conservation actions. The acres of restoration and protection contained in the near-term Plan goals 4 
and the additional detail in the biological objectives satisfy the typical mitigation that would be 5 
applied to the project-level effects of CM1 on mountain plover, as well as mitigate the near-term 6 
effects of the other conservation measures with the consideration that some portion of the 15,400 7 
acres of cultivated lands protected in the near-term timeframe would be managed in suitable crop 8 
types to compensate for the loss of habitat at a ratio of 2:1.  9 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 10 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 11 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 12 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 13 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 14 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 15 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 16 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 17 
RDEIR/SDEIS. 18 

In the absence of other conservation actions, effects on nesting cormorants, herons, and egrets 19 
would represent an adverse effect as a result of habitat modification and potential for direct 20 
mortality of special-status species. This impact would be significant. However, the BDCP has 21 
committed to habitat protection, restoration, management and enhancement activities described 22 
above. As outlined in Draft BDCP Chapter 3, Section 3.4, Conservation Measures, natural community 23 
restoration and protection are planned so that they keep pace with project impacts and thus there 24 
would be minimal lag time between impacts and those measures designed to offset those impacts to 25 
natural communities and the species that use them. In addition, implementation of AMM1-AMM7 26 
and AMM18 Swainson’s Hawk, and Mitigation Measure BIO-125, Compensate for the Near-Term Loss 27 
of Mountain Plover Wintering Habitat would reduce this potential impact in the near-term to a less-28 
than-significant level.  29 

Late Long-Term Timeframe 30 

Alternative 4 as a whole would result in the permanent loss of and temporary effects on 29,561 31 
acres of mountain plover habitat during the term of the Plan (11% of the total habitat in the study 32 
area). The locations of these losses are described above in the analyses of individual conservation 33 
measures. The Plan includes conservation commitments through CM3 Natural Communities 34 
Protection and Restoration, CM8 Grassland Natural Community Restoration, and CM9 Vernal Pool and 35 
Alkali Seasonal Wetland Complex Restoration to protect 8,000 acres and restore 2,000 acres of 36 
grassland natural community, protect 600 acres of vernal pool complex, protect 150 acres of alkali 37 
seasonal wetland complex and protect 48,625 acres of cultivated lands that provide suitable habitat 38 
for native wildlife species (see Table 3-4 in Chapter 3, Description of Alternatives, of this 39 
RDEIR/SDEIS). Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 40 
(Objectives GNC1.1 and GNC1.2). Grassland protection in CZs 1, 8, and 11 would be associated with 41 
vernal pool and alkali seasonal wetland complexes (Objectives ASWNC1.1 and VPNC1.1) and would 42 
result in a contiguous matrix of grassland, alkali seasonal wetland, and vernal pool natural 43 
communities which would expand wintering habitat for mountain plover and reduce the effects of 44 
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current levels of habitat fragmentation. Under CM11 Natural Communities Enhancement and 1 
Management, insect prey populations would be increased on protected lands, enhancing the 2 
foraging value of these natural communities (Objectives ASWNC2.4, VPNC2.5, and GNC2.4). 3 
Cultivated lands that provide habitat for covered and other native wildlife species would provide 4 
approximately 15,400 acres of potential habitat for mountain plover (Objective CLNC1.1). 5 
Approximately 42,275 acres of cultivated lands protected would be in alfalfa and pasture crop types 6 
(very high- and high-value crop types for Swainson’s hawk (Objective SH1.2) which would also 7 
provide habitat for mountain plover.  8 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 9 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 10 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 11 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 12 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 13 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 14 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 15 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 16 
RDEIR/SDEIS.  17 

In the absence of other conservation actions, effects on nesting cormorants, herons, and egrets 18 
would represent an adverse effect as a result of habitat modification and potential for direct 19 
mortality of special-status species. This impact would be considered significant. Considering 20 
Alternative 4’s protection and restoration provisions, which would provide acreages of new or 21 
enhanced habitat in amounts suitable to compensate for habitats lost to construction and 22 
restoration activities, and with the implementation of AMM1–AMM7, and Mitigation Measure BIO-23 
125, Compensate for the Near-Term Loss of Mountain Plover Wintering Habitat, the loss of habitat or 24 
direct mortality through implementation of Alternative 4 would not result in a substantial adverse 25 
effect through habitat modifications and would not substantially reduce the number or restrict the 26 
range of mountain plover. Therefore, the loss of habitat or potential mortality under this alternative 27 
would have a less-than-significant impact on mountain plover. 28 

Mitigation Measure BIO-125: Compensate for the Near-term Loss of Mountain Plover 29 
Wintering Habitat 30 

DWR will manage and protect sufficient acres of cultivated lands such as pasture, grain and hay 31 
crops, or alfalfa to provide habitat for mountain plover such that the total acres of high-value 32 
habitat impacted in the near-term timeframe are mitigated at a ratio of 2:1. Additional grassland 33 
protection, enhancement, and management may be substituted for the protection of high-value 34 
cultivated lands. 35 

Impact BIO-126: Effects on Mountain Plover Associated with Electrical Transmission 36 
Facilities 37 

Mountain plovers congregate in flocks during the winter and travel between grasslands and 38 
cultivated lands that provide foraging habitat for the species. This flocking behavior puts them at 39 
risk of collisions with powerlines. This flocking behavior puts them at risk of collisions with 40 
powerlines. However, plovers exhibit low wing loading and high aspect-ratio wings and as a result 41 
can maneuver relatively quickly around an obstacle such as a transmission line. Their wing 42 
structure and design allows for rapid flight and quick, evasive actions. Marking transmission lines 43 
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with flight diverters that make the lines more visible to birds has been shown to dramatically reduce 1 
the incidence of bird mortality (Brown and Drewien 1995). Yee (2008) estimated that marking 2 
devices in the Central Valley could reduce avian mortality by 60%. Plovers are primarily visual 3 
foragers and therefore, the risk for collision would be further reduced by AMM20 Greater Sandhill 4 
Crane, which would require the installation of bird flight diverters on all new transmission lines in 5 
the study area.  6 

NEPA Effects: New transmission lines are not expected to have an adverse effect on mountain plover 7 
because the probability of bird-powerline strikes is highly unlikely due to their flight behaviors. The 8 
implementation of AMM20 Greater Sandhill Crane which would require the installation of bird flight 9 
diverters on all new transmission lines, which would further reduce any potential for mortality. 10 
Therefore, the construction and operation of new transmission lines under Alternative 4would not 11 
result in an adverse effect on mountain plover. 12 

CEQA Conclusion: New transmission lines would have a less-than-significant impact on mountain 13 
plover because the probability of bird-powerline strikes is highly unlikely due to their flight 14 
behaviors. The implementation of AMM20 Greater Sandhill Crane which would require the 15 
installation of bird flight diverters on all new transmission lines, which would further reduce any 16 
potential for mortality. Therefore, the construction and operation of new transmission lines under 17 
Alternative 4would result in a less-than-significant impact on mountain plover..  18 

Impact BIO-127: Indirect Effects of Plan Implementation on Mountain Plover 19 

Construction- and subsequent maintenance-related noise and visual disturbances could disrupt 20 
foraging, and reduce the functions of suitable foraging habitat for mountain plover. Construction 21 
noise above background noise levels (greater than 50 dBA) could extend 500 to 5,250 feet from the 22 
edge of construction activities (Appendix 5.J, Attachment 5J.D, Indirect Effects of the Construction of 23 
the BDCP Conveyance Facility on Sandhill Crane, Table 4 in Appendix D, Substantive BDCP Revisions, 24 
of this RDEIR/SEIS), although there are no available data to determine the extent to which these 25 
noise levels could affect mountain plover. Indirect effects associated with construction include noise, 26 
dust, and visual disturbance caused by grading, filling, contouring, and other ground-disturbing 27 
operations. The use of mechanical equipment during water conveyance facilities construction could 28 
cause the accidental release of petroleum or other contaminants that could affect these species or 29 
their prey in the surrounding habitat. AMM1–AMM7 would minimize the likelihood of such spills 30 
from occurring. The inadvertent discharge of sediment or excessive dust adjacent to mountain 31 
plover wintering habitat could also have a negative effect on the species. However, AMM1–AMM7 32 
would also ensure that measures would be in place to prevent runoff from the construction area and 33 
the negative effects of dust on wildlife adjacent to work areas. 34 

NEPA Effects: Indirect effects on mountain plover as a result of Plan implementation could have 35 
adverse effects on the species through the modification of habitat. With the With the 36 
implementation of AMM1–AMM7, indirect effects as a result of Alternative 4 implementation would 37 
not have an adverse effect mountain plover. 38 

CEQA Conclusion: Indirect effects on mountain plover as a result of Plan implementation could have 39 
a significant impact on the species from modification of habitat. With the implementation of AMM1–40 
AMM7, indirect effects as a result of Alternative 4 implementation would have a less-than-significant 41 
impact on mountain plover. 42 
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Impact BIO-128: Periodic Effects of Inundation on Mountain Plover as a Result of 1 
Implementation of Conservation Components 2 

Flooding of the Yolo Bypass from Fremont Weir operations (CM2 Yolo Bypass Fisheries 3 
Enhancement) would increase the frequency and duration of inundation on approximately 1,158–4 
3,650 acres of modeled mountain plover wintering habitat (Table 12-4-47). Based on hypothetical 5 
footprints, implementation of CM5 Seasonally Inundated Floodplain Restoration could result in the 6 
periodic inundation of up to approximately 3,823 acres of modeled mountain plover habitat (Table 7 
12-4-47).  8 

NEPA Effects: Implementation of CM2 and CM5 would periodically inundate suitable mountain 9 
plover foraging habitat. However, effects of periodic inundation would not have an adverse effect on 10 
mountain plover because birds would be expected to move to adjacent foraging habitat.  11 

CEQA Conclusion: Implementation of CM2 and CM5 would periodically inundate suitable mountain 12 
plover foraging habitat. However, effects of periodic inundation would have a less-than-significant 13 
impact on mountain plover because birds would be expected to move to adjacent foraging habitat.  14 

Black Tern 15 

This section describes the effects of Alternative 4, including water conveyance facilities construction 16 
and implementation of other conservation components, on black tern. Modeled nesting habitat for 17 
black tern in the study area is currently limited to rice in CZ 2. 18 

Construction and restoration associated with Alternative 4 conservation measures would result in 19 
both temporary and permanent losses of modeled habitat for black tern as indicated in Table 12-4-20 
48. Full implementation of Alternative 4 would include the following biological objectives over the 21 
term of the BDCP which would also benefit the black tern (see Chapter 3, Section 3.3, Biological 22 
Goals and Objectives , of the Draft BDCP).  23 

 Protect 700 acres of cultivated lands, with at least 500 acres consisting of rice land, to expand 24 
upon and buffer newly restored/created nontidal perennial habitat in CZ 2, (Objective GGS2.3, 25 
associated with CM3). 26 

 Protect up to 1,700 acres of rice land or equivalent habitat (e.g. perennial wetland) in the Yolo 27 
Bypass if this portion meets the criteria specified in CM3, Reserve Design Requirements by Species 28 
for giant garter snake. Any remaining acreage (from a total 2,740 acre commitment) will consist 29 
of rice land or equivalent-value habitat outside the Yolo Bypass in CZs 1, 2, 4, or 5 (Objective 30 
GGS3.1, associated with CM3). 31 

As explained below, with the restoration and protection of these amounts of habitat, in addition to 32 
management activities that would enhance this habitat for the species and implementation of 33 
AMM1–AMM7 and Mitigation Measure BIO-75, impacts on black tern would not be adverse for NEPA 34 
purposes and would be less than significant for CEQA purposes. 35 
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Table 12-4-48. Changes in Black Tern Modeled Habitat Associated with Alternative 4 (acres)a 1 

Conservation 
Measureb Habitat Type 

Permanent  Temporary  Periodicd 

NT LLT c  NT LLT c  CM2 CM5 

CM1 Nesting 0 0  0 0  NA NA 

Total Impacts CM1 0 0  0 0    

CM2–CM18 Nesting 76 260  0 0  791–1,582 0 

Total Impacts CM2–CM18 76 260  0 0  791–1,582 0 

TOTAL IMPACTS 76 260  0 0  791-1,582 0 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT = near-term 

LLT = late long-term 

NA = not applicable 

 2 

Impact BIO-129a: Loss or Conversion of Habitat for and Direct Mortality of Black Tern  3 

Alternative 4 conservation measures would result in the permanent loss of up to 260 acres of 4 
modeled nesting habitat for black tern, consisting of rice in CZ 2 (Table 12-4-48). Conservation 5 
measures that would result in these losses are grassland restoration (CM8) and nontidal marsh 6 
restoration (CM10). Each of these individual activities is described below. A summary statement of 7 
the combined impacts and NEPA effects, and a CEQA conclusion follows the individual conservation 8 
measure discussions.  9 

 CM8 Grassland Natural Community Restoration: Restoration of grassland is expected to be 10 
implemented on agricultural lands and would result in the conversion of 52 acres of rice lands 11 
to grassland in CZ 2 by the late-long time period. An estimated 30 acres of impact would occur in 12 
the first 10 years.  13 

 CM10 Nontidal Marsh Restoration: Implementation of CM10 would result in the permanent 14 
removal of 208 acres of black tern nesting habitat in in CZ 2. An estimated 46 acres would be 15 
removed in the first 10 years.  16 

 CM11 Natural Communities Enhancement and Management: A variety of habitat management 17 
actions that are designed to enhance wildlife values in restored or protected habitats could 18 
result in localized ground disturbances that could temporarily remove small amounts of 19 
modeled habitat. Ground-disturbing activities, such as removal of nonnative vegetation and road 20 
and other infrastructure maintenance activities, would be expected to have minor adverse 21 
effects on available habitat and would be expected to result in overall improvements to and 22 
maintenance of habitat values over the term of the BDCP. Habitat management- and 23 
enhancement-related activities could disturb nesting black terns if they were to nest in the 24 
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vicinity of a worksite. Equipment operation could destroy nests, and noise and visual 1 
disturbances could lead to their abandonment, resulting in mortality of eggs and nestlings. The 2 
potential for these activities to result in direct mortality of black tern would be minimized with 3 
the implementation of and Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird 4 
Surveys and Avoid Disturbance of Nesting Birds. 5 

 Operations and Maintenance: Postconstruction operation and maintenance of the restoration 6 
infrastructure could result in ongoing but periodic disturbances that could affect black tern 7 
nesting adjacent to maintenance areas. Maintenance activities would include vegetation 8 
management, levee and structure repair, and re-grading of roads and permanent work areas. 9 
These effects, however, would be reduced by AMM1–AMM7, Mitigation Measure BIO-75, and 10 
conservation actions as described below. 11 

 Injury and Direct Mortality: Construction-related activities would not be expected to result in 12 
direct mortality of adult or fledged black tern individuals if they were present in the study area, 13 
because they would be expected to avoid contact with construction and other equipment. If 14 
black tern were to nest in the construction area, construction-related activities, including 15 
equipment operation, noise and visual disturbances could destroy nests or lead to their 16 
abandonment, resulting in mortality of eggs and nestlings. These effects would be avoided and 17 
minimized with the implementation of Mitigation Measure BIO-75. 18 

 Late season flooding in the Yolo Bypass could result in the loss of rice (nesting habitat for black 19 
tern) by precluding the preparation and planting of rice fields. The methods for estimating loss 20 
of rice in the bypass and results are provided in Appendix 5.J, Attachment 5J.E, Estimation of 21 
BDCP Impact on Giant Garter Snake Summer Foraging Habitat in the Yolo Bypass, of the Draft 22 
BDCP. This analysis concludes that the estimated loss of rice could be up to 1,662 acres by the 23 
late long-term timeframe. This potential impact is further described under Impact BIO-129c 24 
below. 25 

The following paragraphs summarize the combined effects discussed above and describe other 26 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA conclusions are also 27 
included. 28 

Near-Term Timeframe 29 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 30 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 31 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 32 
effects of construction would not be adverse under NEPA. There would be no impacts on black tern 33 
nesting habitat resulting from the construction of the water conveyance facilities (CM1). However, 34 
there would be a loss of 76 acres of modeled nesting habitat for black tern in the study area in the 35 
near-term. These effects would result from implementing CM8 Grassland Natural Community 36 
Restoration and CM10 Nontidal Marsh Restoration. 37 

The typical NEPA and CEQA project-level mitigation ratio would be 1:1 protection for the loss of 38 
cultivated lands including rice. Using this ratio would indicate that 76 acres of rice lands should be 39 
protected in CZ 2 to compensate for the losses of black tern nesting habitat.  40 

The BDCP has committed to near-term goals of protecting 200 acres of rice and 700 acres of rice or 41 
equivalent habitat (see Table 3-4 in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS). 42 
These conservation actions are associated with CM3 and would occur in the same timeframe as the 43 
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early restoration losses. The BDCP also contains objectives for the giant garter snake to protect at 1 
least 500 acres of rice in CZ 2 and to protect up to 1,700 acres of rice land or equivalent habitat in 2 
the Yolo Bypass (if this portion meets the criteria specified in CM3, Reserve Design Requirements by 3 
Species for giant garter snake, Objectives GGS2.3 and GGS 3.1) by the late long-term time period. 4 
These objectives would inform the near-term protection actions, and therefore some portion of the 5 
200 acres of rice and 700 acres of rice or equivalent habitat would be expected to be restored in CZ 6 
2. However, there is no near-term acreage commitment in the plan that is specific to CZ 2. In order to 7 
avoid an adverse effect on black tern from habitat loss, protection of 76 acres of rice would need to 8 
occur in CZ 2 in the near-term timeframe. Mitigation Measure BIO-129a, Compensate for Loss of 9 
Black Tern Nesting Habitat, would be available to address this adverse effect. 10 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 11 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 12 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 13 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 14 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 15 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 16 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 17 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 18 
RDEIR/SDEIS Black tern is not a covered species under the BDCP. For the BDCP to avoid an adverse 19 
effect on individuals, preconstruction surveys for noncovered avian species would be required to 20 
ensure that nests are detected and avoided. Mitigation Measure BIO-75, Conduct Preconstruction 21 
Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would be available to address this 22 
adverse effect.  23 

Late Long-Term Timeframe 24 

Alternative 4 as a whole would result in the permanent loss of 260 acres of modeled black tern 25 
nesting habitat during the term of the Plan. This impact would result from the removal of rice in CZ 26 
2. The Plan includes conservation commitments through CM3 Natural Communities Protection and 27 
Restoration to protect 500 acres of rice lands (see Table 3-4 in Chapter 3 Description of Alternatives, 28 
of this RDEIR/SDEIS) and up to 1,700 acres of rice lands or equivalent habitat for the giant garter 29 
snake (Objective GGS3.1) in CZ 2. The nesting habitat for black tern in the northern part of the study 30 
area has largely been reduced to rice lands, and these acres would provide protected nesting habitat 31 
for the species. 32 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 33 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 34 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 35 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 36 
Material, and CM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 37 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 38 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 39 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 40 
RDEIR/SDEIS. Black tern is not a covered species under the BDCP. For the BDCP to avoid an adverse 41 
effect on individuals, preconstruction surveys for noncovered avian species would be required to 42 
ensure that nests are detected and avoided. Mitigation Measure BIO-75, Conduct Preconstruction 43 
Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would be available to address this 44 
adverse effect.  45 
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NEPA Effects: The loss of black tern nesting habitat and potential mortality of this special-status 1 
species under Alternative 4 would represent an adverse effect in the absence of other conservation 2 
actions. However, with habitat protection associated with CM3, guided by biological goals and 3 
objectives and by AMM1–AMM7, which would be in place during all project activities, the effects of 4 
habitat loss under Alternative 4 would not be adverse. Black tern is not a covered species under the 5 
BDCP, and potential mortality would be an adverse effect without preconstruction surveys to ensure 6 
that nests are detected and avoided. Mitigation Measure BIO-75, Conduct Preconstruction Nesting 7 
Bird Surveys and Avoid Disturbance of Nesting Birds, would be available to address this effect.  8 

CEQA Conclusion: 9 

Near-Term Timeframe 10 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 11 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 12 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 13 
effects of construction would be less than significant under CEQA. There would be no impacts on 14 
black tern nesting habitat resulting from the construction of the water conveyance facilities (CM1). 15 
However, there would be a loss of 76 acres of modeled nesting habitat for black tern in the study 16 
area in the near-term. These effects would result from implementing CM8 Grassland Natural 17 
Community Restoration and CM10 Nontidal Marsh Restoration. 18 

The typical NEPA and CEQA project-level mitigation ratio would be 1:1 protection for the loss of 19 
cultivated lands including rice. Using this ratio would indicate that 76 acres of rice lands should be 20 
protected in CZ 2 to mitigate the losses of black tern nesting habitat.  21 

The BDCP has committed to near-term goals of protecting 200 acres of rice and 700 acres of rice or 22 
equivalent habitat (see Table 3-4 in Chapter 3 Description of Alternatives, of this RDEIR/SDEIS). 23 
These conservation actions are associated with CM3 and would occur in the same timeframe as the 24 
early restoration losses. The BDCP also contains objectives for the giant garter snake to protect at 25 
least 500 acres of rice in CZ 2 and to protect up to 1,700 acres of rice land or equivalent habitat in 26 
the Yolo Bypass (if this portion meets the criteria specified in CM3, Reserve Design Requirements by 27 
Species for giant garter snake, Objectives GGS2.3 and GGS 3.1) by the late long-term time period. 28 
These objectives would inform the near-term protection actions, and therefore some portion of the 29 
200 acres of rice and 700 acres of rice or equivalent habitat would be expected to be restored in CZ 30 
2. However, there is no near-term acreage commitment in the plan that is specific to CZ 2.  31 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 32 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 33 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 34 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 35 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 36 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 37 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 38 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 39 
RDEIR/SDEIS.  40 

Black tern is not a covered species under the BDCP. For the BDCP to have a less-than-significant 41 
impact on individuals, preconstruction would be required to ensure that nests are detected and 42 
avoided. In the absence of other conservation actions, effects on black tern would represent an 43 
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adverse effect as a result of habitat modification and potential for direct mortality of a special-status 1 
species. This impact would be significant. However, the BDCP has committed to habitat protection, 2 
restoration, management and enhancement activities described above. As outlined in Draft BDCP 3 
Chapter 3, Section 3.4.4, Conservation Measures, natural community restoration and protection are 4 
planned so that they keep pace with project impacts. Thus, there would be minimal lag time 5 
between impacts and those measures designed to offset those impacts on natural communities and 6 
the species that use them. In addition, implementation of AMM1-AMM7, Mitigation Measure BIO-75, 7 
Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, and Mitigation 8 
Measure BIO-129a, Compensate for Loss of Black Tern Nesting Habitat, which would require 1:1 9 
protection of habitat in CZ 2 in the near-term time frame, would reduce this potential impact to a 10 
less-than-significant level.  11 

 12 

Late Long-Term Timeframe 13 

Alternative 4 as a whole would result in the permanent loss of 260 acres of modeled black tern 14 
nesting habitat during the term of the Plan. This impact would result from the removal of rice in CZ 15 
2. The Plan includes conservation commitments through CM3 Natural Communities Protection and 16 
Restoration to protect 500 acres of rice lands (see Table 3-4 in Chapter 3 Description of Alternatives, 17 
of this RDEIR/SDEIS) and up to 1,700 acres of rice lands or equivalent habitat for the giant garter 18 
snake (Objective GGS3.1) in CZ 2.  19 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 20 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 21 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 22 
Countermeasure Plan, and AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 23 
Material. All of these AMMs include elements that would avoid or minimize the risk of affecting 24 
individuals and species habitats adjacent to work areas. The AMMs are described in detail in 25 
Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an updated version of 26 
AMM6 is described in Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS. Black tern is not 27 
a covered species under the BDCP. For the BDCP to avoid an adverse effect on individuals, 28 
preconstruction surveys for noncovered avian species would be required to ensure that nests are 29 
detected and avoided. Implementation of Mitigation Measure BIO-75, Conduct Preconstruction 30 
Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would identify any nesting terns during 31 
preconstruction surveys and ensure that active nests are avoided which would reduce the potential 32 
impact on nesting black tern to a less-than-significant level. In the absence of other conservation 33 
actions, effects on black tern would represent an adverse effect as a result of habitat modification 34 
and potential for direct mortality of special-status species. This impact would be considered 35 
significant. Considering Alternative 4’s habitat protection provisions, which would provide acreages 36 
of new or enhanced habitat in amounts greater than necessary to compensate for habitats lost to 37 
construction and restoration activities, loss of habitat or direct mortality through implementation of 38 
Alternative 4 would not result in a substantial adverse effect through habitat modifications and 39 
would not substantially reduce the number or restrict the range of the species. Therefore, the 40 
alternative would have a less-than-significant impact on black tern. 41 

Mitigation Measure BIO-75: Conduct Preconstruction Nesting Bird Surveys and Avoid 42 
Disturbance of Nesting Birds 43 

See Mitigation Measure BIO-75 under Impact BIO-75. 44 
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Mitigation Measure BIO-129a: Compensate for Loss of Black Tern Nesting Habitat  1 

Because there is no near-term acreage commitment associated with the protection of rice in CZ 2 
2, BDCP proponents must protect rice at a 1:1 ratio for each acre of rice impacted in CZ 2.  3 

Impact BIO-129b: Indirect Effects of Plan Implementation on Black Tern 4 

If black terns were to nest in or adjacent to work areas, construction and subsequent maintenance-5 
related noise and visual disturbances could mask calls, disrupt foraging and nesting behaviors, and 6 
reduce the functions of suitable nesting habitat for these species. Mitigation Measure BIO-75, 7 
Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would avoid 8 
the potential for adverse effects of construction-related activities on survival and productivity of 9 
nesting black terns. The use of mechanical equipment during restoration activities could cause the 10 
accidental release of petroleum or other contaminants that could affect black terns in the 11 
surrounding habitat. The inadvertent discharge of sediment or excessive dust adjacent to suitable 12 
habitat could also have an adverse effect on these species. AMM1–AMM7, including AMM2 13 
Construction Best Management Practices and Monitoring, would minimize the likelihood of such 14 
spills and ensure that measures are in place to prevent runoff from the construction area and 15 
negative effects of dust on active nests. 16 

Selenium Exposure: Selenium is an essential nutrient for avian species and has a beneficial effect in 17 
low doses. However, higher concentrations can be toxic (Ackerman and Eagles-Smith 2009, 18 
Ohlendorf and Heinz 2009) and can lead to deformities in developing embryos, chicks, and adults, 19 
and can also result in embryo mortality (Ackerman and Eagles-Smith 2009, Ohlendorf and Heinz 20 
2009). The effect of selenium toxicity differs widely between species and also between age and sex 21 
classes within a species. In addition, the effect of selenium on a species can be confounded by 22 
interactions with the effects of other contaminants such as mercury (Ackerman and Eagles-Smith 23 
2009).  24 

The primary source of selenium bioaccumulation in birds is through their diet (Ackerman and 25 
Eagles-Smith 2009, Ohlendorf and Heinz 2009) and selenium concentration in species differs by the 26 
trophic level at which they feed (Ackerman and Eagles-Smith 2009, Stewart et al. 2004). At 27 
Kesterson Reservoir in the San Joaquin Valley, selenium concentrations in invertebrates have been 28 
found to be two to six times the levels in rooted plants. Furthermore, bivalves sampled in the San 29 
Francisco Bay contained much higher selenium levels than crustaceans such as copepods (Stewart et 30 
al. 2004). Studies conducted at the Grasslands in Merced County recorded higher selenium levels in 31 
black-necked stilts which feed on aquatic invertebrates than in mallards and pintails, which are 32 
primarily herbivores (Paveglio and Kilbride 2007). Diving ducks in the San Francisco Bay (which 33 
forage on bivalves) have much higher levels of selenium levels than shorebirds that prey on aquatic 34 
invertebrates (Ackerman and Eagles-Smith 2009). Therefore, birds that consume prey with high 35 
levels of selenium have a higher risk of selenium toxicity.  36 

Selenium toxicity in avian species can result from the mobilization of naturally high concentrations 37 
of selenium in soils (Ohlendorf and Heinz 2009) and covered activities have the potential to 38 
exacerbate bioaccumulation of selenium in avian species, including black tern. Marsh (tidal and 39 
nontidal) and floodplain restoration have the potential to mobilize selenium, and therefore increase 40 
avian exposure from ingestion of prey items with elevated selenium levels. Thus, BDCP restoration 41 
activities that create newly inundated areas could increase bioavailability of selenium (see Chapter 42 
3, Conservation Strategy, of the Draft BDCP for details of restoration). Changes in selenium 43 
concentrations were analyzed in Chapter 8, Water Quality, of the Draft EIR/EIS and it was 44 
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determined that, relative to Existing Conditions and the No Action Alternative, CM1 would not result 1 
in substantial, long‐term increases in selenium concentrations in water in the Delta under any 2 
alternative. However, it is difficult to determine whether the effects of potential increases in 3 
selenium bioavailability associated with restoration‐related conservation measures (CM4, CM5) 4 
would lead to adverse effects on black tern. 5 

Because of the uncertainty that exists at this programmatic level of review, there could be an effect 6 
on black tern from increases in selenium associated with restoration activities. This effect would be 7 
addressed through the implementation of AMM27 Selenium Management (Appendix D, Substantive 8 
BDCP Revisions, of this RDEIR/SDEIS) which would provide specific tidal habitat restoration design 9 
elements to reduce the potential for bioaccumulation of selenium and its bioavailability in tidal 10 
habitats. Furthermore, the effectiveness of selenium management to reduce selenium 11 
concentrations and/or bioaccumulation would be evaluated separately for each restoration effort as 12 
part of design and implementation. This avoidance and minimization measure would be 13 
implemented as part of the tidal habitat restoration design schedule.  14 

NEPA Effects: Noise and visual disturbances from the construction of conservation components 15 
could black tern use of modeled habitat adjacent to work areas. Moreover, the use of mechanical 16 
equipment for the construction of conservation components could cause the accidental release of 17 
petroleum or other contaminants, or the inadvertent discharge of sediment or excess dust adjacent 18 
to suitable habitat. AMM1–AMM7 and Mitigation Measure BIO-75, Conduct Preconstruction Nesting 19 
Bird Surveys and Avoid Disturbance of Nesting Birds, would be available to address adverse effects on 20 
nesting individuals.  21 

Tidal habitat restoration could result in increased exposure of black tern to selenium. This effect 22 
would be addressed through the implementation of AMM27 Selenium Management, which would 23 
provide specific tidal habitat restoration design elements to reduce the potential for 24 
bioaccumulation of selenium and its bioavailability in tidal habitats. 25 

CEQA Conclusion: Noise and visual disturbances from the construction of conservation components 26 
could affect black tern use of modeled habitat adjacent to work areas. Moreover, the use of 27 
mechanical equipment for the construction of conservation components could cause the accidental 28 
release of petroleum or other contaminants, or the inadvertent discharge of sediment or excess dust 29 
adjacent to suitable habitat which could result in potential mortality of a special-status species. 30 
These impacts would be significant. AMM1–AMM7, and Mitigation Measure BIO-75, Conduct 31 
Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would reduce these 32 
impacts to a less-than–significant level.  33 

Tidal habitat restoration could result in increased exposure of black tern to selenium, which could 34 
result in the mortality of a special-status species. This impact would be significant. This effect would 35 
be addressed through the implementation of AMM27 Selenium Management, which would provide 36 
specific tidal habitat restoration design elements to reduce the potential for bioaccumulation of 37 
selenium and its bioavailability in tidal habitats. With AMM27 in place, potential effects of increased 38 
exposure of black tern to selenium would be reduced to a less-than-significant impact. 39 

Mitigation Measure BIO-75: Conduct Preconstruction Nesting Bird Surveys and Avoid 40 
Disturbance of Nesting Birds 41 

See Mitigation Measure BIO-75 under Impact BIO-75. 42 
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Impact BIO-129c: Periodic Effects of Inundation on Black Tern Nesting Habitat as a Result of 1 
Implementation of Conservation Components  2 

Flooding of the Yolo Bypass would inundate 791–1,582 acres of suitable black tern nesting habitat 3 
(land currently managed as rice in CZ 2). Inundation would occur during the nonbreeding season 4 
but could reduce the availability of nesting habitat during years that flooding extends into the 5 
nesting season (past March). Extended inundation of the Yolo Bypass would not be expected to 6 
affect black tern nesting habitat. However, if periodic inundation took land out of rice production, 7 
this could have an adverse effect on black tern nesting habitat. Late season flooding in the Yolo 8 
Bypass could result in the loss of rice (nesting habitat for black tern) by precluding the preparation 9 
and planting of rice fields. The methods for estimating loss of rice in the bypass and results are 10 
provided in Appendix 5.J, Attachment 5J.E, Estimation of BDCP Impact on Giant Garter Snake Summer 11 
Foraging Habitat in the Yolo Bypass, of the Draft BDCP. This analysis concludes that the estimated 12 
loss of rice could be up to 1,662 acres by the late long-term timeframe. The BDCP has committed to 13 
protect, restore and/or create up to 1,700 acres of rice in the Yolo Bypass (Objective GGS3.1). These 14 
acres of rice would be protected in areas that are less susceptible to inundation, which would benefit 15 
the black tern during years in which the magnitude and duration of inundation were increased.  16 

NEPA Effects: Flooding of the Yolo Bypass is not expected to adversely affect nesting habitat for 17 
black tern. However, if flooding were to extend into the nesting season or were to significantly 18 
reduce rice production it could also reduce suitable black tern nesting habitat. This potential effect 19 
would not be adverse with the creation and/or protection of 1,700 acres of rice in CZ 2 under 20 
Objective GGS3.1 in the BDCP. 21 

CEQA Conclusion: Flooding of the Yolo Bypass is not expected to have a significant impact on 22 
nesting habitat for black tern. However, if flooding were to extend into the nesting season or were to 23 
significantly reduce rice production it could also reduce suitable black tern nesting habitat. This 24 
potential impact would be reduced to less than significant by the creation and/or protection of 25 
1,700 acres of rice in CZ 2 under Objective GGS3.1 in the BDCP. 26 

California Horned Lark and Grasshopper Sparrow 27 

This section describes the effects of Alternative 4, including water conveyance facilities construction 28 
and implementation of other conservation components, on California horned lark and grasshopper 29 
sparrow. The primary impact of concern for grasshopper sparrow and California horned lark would 30 
be the loss of breeding habitat in the Plan Area, which includes grassland vernal pool complex, and 31 
alkali seasonal wetland natural communities and selected cultivated lands including grain and hay 32 
crops and pasture. Construction and restoration associated with Alternative 4 conservation 33 
measures would result in both temporary and permanent losses of modeled breeding habitat for 34 
California horned lark and grasshopper sparrow as indicated in Table 12-4-49. Full implementation 35 
of Alternative 4 would include the following biological objectives over the term of the BDCP which 36 
would also benefit the California horned lark and the grasshopper sparrow (see Chapter 3, Section 37 
3.3, Biological Goals and Objectives, of the Draft BDCP).  38 

 Protect at least 8,000 acres of grassland with at least 2,000 acres protected in CZ 1, at least 1,000 39 
acres protected in CZ 8, at least 2,000 acres protected in CZ 11, and the remainder distributed 40 
among CZs 1, 2, 4, 5, 7, 8, and 11 (Objective GNC1.1, associated with CM3). 41 

 Restore at least 2,000 acres of grasslands (Objective GNC1.2, associated with CM8). 42 
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 Protect at least 150 acres of alkali seasonal wetland and at least 600 acres of existing vernal pool 1 
complex in CZs 1, 8, and/or 11 (Objectives ASWNC1.1 and VPNC1.1, associated with CM3). 2 

 Protect at least 48,625 acres of cultivated lands that provide suitable habitat for covered and 3 
other native wildlife species (Objective CLNC1.1, associated with CM3). 4 

 Within the at least 48,625 acres of protected cultivated lands, protect at least 42,275 acres of 5 
cultivated lands as Swainson’s hawk foraging habitat with at least 50% in very high-value 6 
habitat in CZs 2, 3, 4, 5, 7, 8, 9, and 11 (Objective SH1.2, associated with CM3). 7 

 Increase prey availability and accessibility for grassland-foraging species (Objectives ASWNC2.4, 8 
VPNC2.5, and GNC2.4, associated with CM11). 9 

As explained below, with the restoration or protection of these amounts of habitat, in addition to 10 
management activities that would enhance habitat for these species and implementation of AMM1–11 
AMM7 and Mitigation Measure BIO-75, impacts on California horned lark and grasshopper sparrow 12 
would not be adverse for NEPA purposes and would be less than significant for CEQA purposes.  13 

Table 12-4-49. Changes in California Horned Lark and Grasshopper Sparrow Modeled Habitat 14 
Associated with Alternative 4 (acres)a 15 

Conservation 
Measureb 

Habitat 
Type 

Permanent  Temporary  Periodicd 

NT LLT c  NT LLT c  CM2 CM5 

CM1 Breeding 1,967 1,967  503 503  NA NA 

Total Impacts CM1 1,967 1,967  503 503  NA NA 

CM2–CM18 Breeding 5,450 26,198  376 893  1,158–3,650 3,823 

Total Impacts CM2–CM18 5,450 26,198  376 893  1,158–3,650 3,823 

TOTAL IMPACTS 7,417 28,165  879 1,396  1,158–3,650 3,823 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT = near-term 

LLT = late long-term 

NA = not applicable 

 16 

Impact BIO-130: Loss or Conversion of Habitat for and Direct Mortality of California Horned 17 
Lark and Grasshopper Sparrow  18 

Alternative 4 conservation measures would result in the combined permanent and temporary loss 19 
of up to 29,561 acres of modeled nesting habitat for California horned lark and grasshopper sparrow 20 
(of which 28,165 acres would be a permanent loss and 1,396 acres would be a temporary loss of 21 
habitat, Table 12-4-49). Conservation measures that would result in these losses are conveyance 22 
facilities and transmission line construction, and establishment and use of reusable tunnel material 23 
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areas (CM1), Yolo Bypass fisheries improvements (CM2), tidal habitat restoration (CM4), floodplain 1 
restoration (CM5), riparian restoration (CM7), grassland restoration (CM8), vernal pool and wetland 2 
restoration (CM9), nontidal marsh restoration (CM10), and construction of conservation hatcheries 3 
(CM18). The majority of habitat loss (20,880 acres) would result from CM4. Habitat enhancement 4 
and management activities (CM11), which include ground disturbance or removal of nonnative 5 
vegetation, and the construction of recreational trails, signs, and facilities, could result in local 6 
adverse habitat effects. In addition, maintenance activities associated with the long-term operation 7 
of the water conveyance facilities and other BDCP physical facilities could degrade or eliminate 8 
California horned lark and grasshopper sparrow modeled habitat. Each of these individual activities 9 
is described below. A summary statement of the combined impacts and NEPA effects, and a CEQA 10 
conclusion follow the individual conservation measure discussions.  11 

 CM1 Water Facilities Construction: Construction of Alternative 4 conveyance facilities would 12 
result in the combined permanent and temporary loss of up to 2,470 acres of modeled California 13 
horned lark and grasshopper sparrow habitat (1,967 acres of permanent loss, 503 acres of 14 
temporary loss). Impacts would occur from the construction of Intakes 2, 3, and 5 and 15 
associated temporary work areas and access roads in CZ 4 between Clarksburg and Courtland; 16 
the rerouting of Highway 160; construction of the intermediate forebay; and from a reusable 17 
tunnel material storage area on Bouldin Island. The construction of the permanent and 18 
temporary transmission line corridors through CZs 4-6 and 9 would also remove suitable 19 
foraging habitat for the species. Approximately 796 acres of impact would be from the 20 
placement of reusable tunnel material area west of the Clifton Court Forebay in CZ 8. In addition, 21 
permanent habitat loss would occur from the construction of the new forebay south of the 22 
existing Clifton court Forebay in CZ 8. Grasshopper sparrows were detected in DHCCP surveys 23 
south of Byron Highway in CZ 8 (1 occurrence) and east of Intakes 2 and 3 (6 occurrences), in 24 
the Stone Lakes NWR. However, the CM1 footprint does not overlap with any grasshopper 25 
sparrow or California horned lark occurrences. Mitigation Measure BIO-75, Conduct 26 
Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would require 27 
preconstruction surveys and the establishment of no-disturbance buffers and would be 28 
available to address adverse effects on nesting California horned larks or grasshopper sparrows. 29 
Refer to the Terrestrial Biology Mapbook in Appendix A of this RDEIR/SDEIS for a detailed view 30 
of Alternative 4 construction locations. Impacts from CM1 would occur within the first 10-14 31 
years of Plan implementation. 32 

 CM2 Yolo Bypass Fisheries Enhancement: Construction of the Yolo bypass fisheries enhancement 33 
would result in the combined permanent and temporary loss of up to 1,274 acres of modeled 34 
California horned lark and grasshopper sparrow habitat (898 acres of permanent loss, 376 acres 35 
of temporary loss) in the Yolo Bypass in CZ 2. Impacted habitat would consist primarily of 36 
grassland and pasture. Most of the grassland losses would occur at the north end of the bypass 37 
below Fremont Weir, along the Toe Drain/Tule Canal, and along the west side channels. 38 
Realignment of Putah Creek could also involve excavation and grading in alkali seasonal wetland 39 
complex habitat as a new channel is constructed. The loss is expected to occur during the first 10 40 
years of Alternative 4 implementation.  41 

 CM4 Tidal Natural Communities Restoration: Tidal habitat restoration site preparation and 42 
inundation would permanently remove an estimated 20,880 acres of modeled California horned 43 
lark and grasshopper sparrow habitat. The majority of the acres lost would consist of cultivated 44 
lands in CZs 1, 2, 4, 5, 6, and/or 7. Grassland losses would likely occur in the vicinity of Cache 45 
Slough, on Decker Island in the West Delta ROA, on the upslope fringes of Suisun Marsh, and 46 
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along narrow bands adjacent to waterways in the South Delta ROA. Tidal restoration would 1 
directly impact and fragment grassland just north of Rio Vista in and around French and 2 
Prospect Islands, and in an area south of Rio Vista around Threemile Slough. Losses of alkali 3 
seasonal wetland complex habitat would likely occur in the south end of the Yolo Bypass and on 4 
the northern fringes of Suisun Marsh. 5 

 CM5 Seasonally Inundated Floodplain Restoration: Construction of setback levees to restore 6 
seasonally inundated floodplain would permanently and temporarily remove approximately 7 
1,450 acres of modeled California horned lark and grasshopper sparrow nesting habitat (933 8 
permanent, 517 temporary). These losses would be expected after the first 10 years of 9 
Alternative 4 implementation along the San Joaquin River and other major waterways in CZ 7.  10 

 CM7 Riparian Natural Community Restoration: Riparian restoration would permanently remove 11 
approximately 370 acres of California horned lark and grasshopper sparrow nesting habitat as 12 
part of tidal restoration and 1,489 acres as part of seasonal floodplain restoration.  13 

 CM8 Grassland Natural Community Restoration and CM9 Vernal Pool and Alkali Seasonal Wetland 14 
Complex Restoration: Temporary construction-related disturbance of grassland habitat would 15 
result from implementation of CM8 and CM9 in in CZs 1, 2, 4, 5, 7, 8, and 11. However, all areas 16 
would be restored after the construction periods. Grassland restoration would be implemented 17 
on agricultural lands that also provide nesting habitat for California horned lark and 18 
grasshopper sparrow and would result in the conversion of 837 acres of cultivated lands to 19 
grassland.  20 

 CM10 Nontidal Marsh Restoration: Implementation of CM10 would result in the permanent 21 
removal of 705 acres of California horned lark and grasshopper sparrow nesting habitat.  22 

 CM11 Natural Communities Enhancement and Management: A variety of habitat management 23 
actions included in CM11 that are designed to enhance wildlife values in restored or protected 24 
habitats could result in localized ground disturbances that could temporarily remove small 25 
amounts of modeled habitat. Ground-disturbing activities, such as removal of nonnative 26 
vegetation and road and other infrastructure maintenance activities, would be expected to have 27 
minor adverse effects on available habitat and would be expected to result in overall 28 
improvements to and maintenance of habitat values over the term of the BDCP. CM11 would 29 
also include the construction of recreational-related facilities including trails, interpretive signs, 30 
and picnic tables (see Chapter 4, Covered Activities and Associated Federal Actions, of the Draft 31 
BDCP). The construction of trailhead facilities, signs, staging areas, picnic areas, bathrooms, etc. 32 
would be placed on existing, disturbed areas when and where possible. However, approximately 33 
50 acres of grassland habitat would be lost from the construction of trails and facilities.  34 

Habitat management- and enhancement-related activities could disturb California horned lark 35 
and grasshopper sparrow nests. If either species were to nest in the vicinity of a worksite, 36 
equipment operation could destroy nests, and noise and visual disturbances could lead to their 37 
abandonment, resulting in mortality of eggs and nestlings. Mitigation Measure BIO-75, Conduct 38 
Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would be available 39 
to address these adverse effects.  40 

 CM18 Conservation Hatcheries: Implementation of CM18 would remove up to 35 acres of 41 
modeled California horned lark and grasshopper sparrow habitat for the development of a delta 42 
and longfin smelt conservation hatchery in CZ 1. 43 
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 Operations and Maintenance: Postconstruction operation and maintenance of the above-ground 1 
water conveyance facilities and restoration infrastructure could result in ongoing but periodic 2 
disturbances that could affect California horned lark and grasshopper sparrow use of the 3 
surrounding habitat. Maintenance activities would include vegetation management, levee and 4 
structure repair, and re-grading of roads and permanent work areas. These effects, however, 5 
would be reduced by AMM1–AMM7, Mitigation Measure BIO-75, and conservation actions as 6 
described below. 7 

 Injury and Direct Mortality: Construction-related activities would not be expected to result in 8 
direct mortality of adult or fledged California horned lark and grasshopper sparrow if they were 9 
present in the Plan Area, because they would be expected to avoid contact with construction and 10 
other equipment. If either species were to nest in the construction area, construction-related 11 
activities, including equipment operation, noise and visual disturbances could destroy nests or 12 
lead to their abandonment, resulting in mortality of eggs and nestlings. Mitigation Measure BIO-13 
75 would be available to address these adverse effects. 14 

The following paragraphs summarize the combined effects discussed above and describe other 15 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA conclusions are also 16 
included. 17 

Near-Term Timeframe 18 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 19 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 20 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 21 
effects of construction would not be adverse under NEPA. Alternative 4 would remove 8,296 acres 22 
(7,417 permanent, 1,879 temporary) of modeled breeding habitat for California horned lark and 23 
grasshopper sparrow in the study area in the near-term. These effects would result from the 24 
construction of the water conveyance facilities (CM1, 2,470 acres), and implementing other 25 
conservation measures (CM2 Yolo Bypass Fisheries Enhancement, CM4 Tidal Natural Communities 26 
Restoration, CM7 Riparian Natural Community Restoration, CM8 Grassland Natural Community 27 
Restoration, CM9 Vernal Pool and Alkali Seasonal Wetland Complex Restoration, CM11 Natural 28 
Communities Enhancement and Management, and CM18 Conservation Hatcheries—5,826 acres). 29 

The typical NEPA and CEQA project-level mitigation ratio for those natural communities affected 30 
would be 2:1 for protection of habitat. Using this ratio would indicate that 4,940 acres should be 31 
protected to compensate for the CM1 losses of 2,470 acres of California horned lark and 32 
grasshopper sparrow habitat. The near-term effects of other conservation actions would remove 33 
5,826 acres of modeled habitat, and therefore require 11,652 acres of protection of California 34 
horned lark and grasshopper sparrow nesting habitat using the same typical NEPA and CEQA ratio 35 
(2:1 for protection).  36 

The BDCP has committed to near-term goals of protecting 2,000 acres and restoring 1,140 acres of 37 
grassland natural community, protecting 400 acres of vernal pool complex, protecting 120 acres of 38 
alkali seasonal wetland complex, and protecting 15,400 acres of non-rice cultivated lands (see Table 39 
3-4 in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS). These conservation actions are 40 
associated with CM3, CM8, and CM9 and would occur in the same timeframe as the construction and 41 
early restoration losses thereby avoiding adverse effects of habitat loss on California horned lark 42 
and grasshopper sparrow. Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, 43 
and 11 (Objectives GNC1.1 and GNC1.2). Grassland protection in CZs 1, 8, and 11 would be 44 
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associated with vernal pool and alkali seasonal wetland complexes (Objectives ASWNC1.1 and 1 
VPNC1.1) and would result in a contiguous matrix of grassland, alkali seasonal wetland, and vernal 2 
pool natural communities which would expand breeding habitat for California horned lark and 3 
grasshopper sparrow and reduce the effects of current levels of habitat fragmentation. Under CM11 4 
Natural Communities Enhancement and Management, insect prey populations would be increased on 5 
protected lands, enhancing the foraging value of these natural communities (Objectives ASWNC2.4, 6 
VPNC2.5, and GNC2.4). Cultivated lands that provide habitat for covered and other native wildlife 7 
species would provide approximately 15,400 acres of potential nesting habitat for California horned 8 
lark and grasshopper sparrow (Objective CLNC1.1). Approximately 87% of cultivated lands 9 
protected by the late long-term time period would be in alfalfa and pasture crop types (very high- 10 
and high-value crop types for Swainson’s hawk (Objective SH1.2) which would also provide 11 
potential nesting habitat for California horned lark and grasshopper sparrow. This biological 12 
objective provides an estimate for the high proportion of cultivated lands protected in the near-term 13 
time period which would provide nesting habitat for California horned lark and grasshopper 14 
sparrow.  15 

The acres of restoration and protection contained in the near-term Plan goals and the additional 16 
detail in the biological objectives satisfy the typical mitigation that would be applied to the project-17 
level effects of CM1 on California horned lark and grasshopper sparrow, as well as mitigate the near-18 
term effects of the other conservation measures with the consideration that some portion of the 19 
15,400 acres of cultivated lands protected in the near-term timeframe would be managed in suitable 20 
crop types to compensate for the loss of habitat at a ratio of 2:1. Mitigation Measure BIO-130, 21 
Compensate for the Near-Term Loss of California Horned Lark and Grasshopper Sparrow Habitat 22 
would be available to address the adverse effect of habitat loss in the near-term.  23 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 24 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 25 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 26 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 27 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 28 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 29 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 30 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 31 
RDEIR/SDEIS. 32 

California horned lark and grasshopper sparrow are not covered species under the BDCP. For the 33 
BDCP to avoid an adverse effect on individuals, preconstruction surveys for noncovered avian 34 
species would be required to ensure that nests are detected and avoided. Mitigation Measure BIO-35 
75, Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would be 36 
available to address this adverse effect.  37 

Late Long-Term Timeframe 38 

Alternative 4 as a whole would result in the permanent loss of and temporary effects on 29,561 39 
acres of modeled California horned lark and grasshopper sparrow habitat during the term of the 40 
Plan. The locations of these losses are described above in the analyses of individual conservation 41 
measures. The Plan includes conservation commitments through CM3 Natural Communities 42 
Protection and Restoration, CM8 Grassland Natural Community Restoration, and CM9 Vernal Pool and 43 
Alkali Seasonal Wetland Complex Restoration to protect 8,000 acres and restore 2,000 acres of 44 
grassland natural community, protect 600 acres of vernal pool complex, protect 150 acres of alkali 45 
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seasonal wetland complex and protect 48,625 acres of cultivated lands that provide suitable habitat 1 
for native wildlife species (see Table 3-4 in Chapter 3, Description of Alternative , of this 2 
RDEIR/SDEIS). Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 3 
(Objectives GNC1.1 and GNC1.2). Grassland protection in CZs 1, 8, and 11 would be associated with 4 
vernal pool and alkali seasonal wetland complexes (Objectives ASWNC1.1 and VPNC1.1) and would 5 
result in a contiguous matrix of grassland, alkali seasonal wetland, and vernal pool natural 6 
communities which would expand breeding habitat for California horned lark and grasshopper 7 
sparrow and reduce the effects of current levels of habitat fragmentation. Under CM11 Natural 8 
Communities Enhancement and Management, insect prey populations would be increased on 9 
protected lands, enhancing the foraging value of these natural communities (Objectives ASWNC2.4, 10 
VPNC2.5, and GNC2.4). Cultivated lands that provide habitat for covered and other native wildlife 11 
species would provide approximately 15,400 acres of potential nesting habitat for California horned 12 
lark and grasshopper sparrow (Objective CLNC1.1). Approximately 42,275 acres of cultivated lands 13 
protected would be in alfalfa and pasture crop types. These are very high- and high-value crop types 14 
for Swainson’s hawk (Objective SH1.2) and would provide potential nesting habitat for California 15 
horned lark and grasshopper sparrow.  16 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 17 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 18 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 19 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 20 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 21 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 22 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 23 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 24 
RDEIR/SDEIS. California horned lark and grasshopper sparrow are not covered species under the 25 
BDCP. For the BDCP to avoid an adverse effect on individuals, preconstruction surveys for 26 
noncovered avian species would be required to ensure that nests are detected and avoided. 27 
Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance of 28 
Nesting Birds, would be available to address this adverse effect.  29 

NEPA Effects: The loss of California horned lark and grasshopper sparrow habitat and potential 30 
mortality of these special-status species under Alternative 4 would represent an adverse effect in 31 
the absence of other conservation actions. However, with habitat protection and restoration 32 
associated with CM3, CM8, CM9, and CM11, guided by biological goals and objectives and by AMM1–33 
AMM7, which would be in place during all project activities, and with implementation of Mitigation 34 
Measure BIO-130, Compensate for the Near-Term Loss of California Horned Lark and Grasshopper 35 
Sparrow Habitat, the effects of habitat loss on California horned lark and grasshopper sparrow 36 
under Alternative 4 would not be adverse. California horned lark and grasshopper sparrow are not 37 
covered species under the BDCP, and potential mortality would be an adverse effect without 38 
preconstruction surveys to ensure that nests are detected and avoided. Mitigation Measure BIO-75 39 
would be available to address this effect. 40 

CEQA Conclusion:  41 

Near-Term Timeframe 42 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 43 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 44 
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provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 1 
effects of construction would be less than significant under CEQA. Alternative 4 would remove 2 
8,296acres (7,417 permanent, 1,879 temporary) of modeled breeding habitat for California horned 3 
lark and grasshopper sparrow in the study area in the near-term. These effects would result from 4 
the construction of the water conveyance facilities (CM1, 2,470 acres), and implementing other 5 
conservation measures (CM2 Yolo Bypass Fisheries Enhancement, CM4 Tidal Natural Communities 6 
Restoration, CM7 Riparian Natural Community Restoration, CM8 Grassland Natural Community 7 
Restoration, CM9 Vernal Pool and Alkali Seasonal Wetland Complex Restoration, CM11 Natural 8 
Communities Enhancement and Management and CM18 Conservation Hatcheries—5,826 acres). 9 

The typical NEPA and CEQA project-level mitigation ratio for those natural communities affected 10 
would be 2:1 for protection of habitat. Using this ratio would indicate that 4,940 acres should be 11 
protected to mitigate the CM1 losses of 2,470 acres of California horned lark and grasshopper 12 
sparrow habitat. The near-term effects of other conservation actions would remove 5,826 acres of 13 
modeled habitat, and therefore require 11,652 acres of protection of California horned lark and 14 
grasshopper sparrow nesting habitat using the same typical NEPA and CEQA ratio (2:1 for 15 
protection).  16 

The BDCP has committed to near-term goals of protecting 2,000 acres and restoring 1,140 acres of 17 
grassland natural community, protecting 400 acres of vernal pool complex, protecting 120 acres of 18 
alkali seasonal wetland complex, and protecting 15,400 acres of non-rice cultivated lands (see Table 19 
3-4 in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS). These conservation actions are 20 
associated with CM3, CM8, and CM9 and would occur in the same timeframe as the construction and 21 
early restoration losses thereby avoiding significant impacts on California horned lark and 22 
grasshopper sparrow. Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 23 
(Objectives GNC1.1 and GNC1.2). Grassland protection in CZs 1, 8, and 11 would be associated with 24 
vernal pool and alkali seasonal wetland complexes (Objectives ASWNC1.1 and VPNC1.1) and would 25 
result in a contiguous matrix of grassland, alkali seasonal wetland, and vernal pool natural 26 
communities which would expand breeding habitat for California horned lark and grasshopper 27 
sparrow and reduce the effects of current levels of habitat fragmentation. Under CM11 Natural 28 
Communities Enhancement and Management, insect prey populations would be increased on 29 
protected lands, enhancing the foraging value of these natural communities (Objectives ASWNC2.4, 30 
VPNC2.5, and GNC2.4). Cultivated lands that provide habitat for covered and other native wildlife 31 
species would provide approximately 15,400 acres of potential nesting habitat for California horned 32 
lark and grasshopper sparrow (Objective CLNC1.1). Approximately 87% of cultivated lands 33 
protected by the late long-term time period would be in alfalfa and pasture crop types (very high- 34 
and high-value crop types for Swainson’s hawk (Objective SH1.2) which would also provide 35 
potential nesting habitat for California horned lark and grasshopper sparrow. This biological 36 
objective provides an estimate for the high proportion of cultivated lands protected in the near-term 37 
time period which would provide nesting habitat for California horned lark and grasshopper 38 
sparrow.  39 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 40 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 41 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 42 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 43 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 44 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 45 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 46 
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updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 1 
RDEIR/SDEIS. 2 

In the absence of other conservation actions, the effects on California horned lark and grasshopper 3 
sparrow habitat would represent an adverse effect as a result of habitat modification and potential 4 
direct mortality of special-status species. This impact would be significant. California horned lark 5 
and grasshopper sparrow are not covered species under the BDCP. For the BDCP to avoid an 6 
adverse effect on individuals, preconstruction surveys for noncovered avian species would be 7 
required to ensure that nests are detected and avoided. The acres of restoration and protection 8 
contained in the near-term Plan goals and the additional detail in the biological objectives satisfy the 9 
typical mitigation that would be applied to the project-level effects of CM1 on California horned lark 10 
and grasshopper sparrow, as well as mitigate the near-term effects of the other conservation 11 
measures with the consideration that some portion of the 15,400 acres of cultivated lands protected 12 
in the near-term timeframe would be managed in suitable crop types to compensate for the loss of 13 
habitat at a ratio of 2:1. With the acres of habitat protection and restoration described above, in 14 
addition to AMM1-7, and implementation of Mitigation Measure BIO-75, Conduct Preconstruction 15 
Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, and Mitigation Measure BIO-130, 16 
Compensate for the Near-Term Loss of California Horned Lark and Grasshopper Sparrow Habitat, 17 
Alternative 4 would not result in a substantial adverse effect through habitat modification and 18 
would not substantially reduce the number or restrict the range of either species. Therefore, 19 
Alternative 4 would have a less-than-significant impact on California horned lark and grasshopper 20 
sparrow.  21 

 22 

Late Long-Term Timeframe 23 

Alternative 4 as a whole would result in the permanent loss of and temporary effects on 29,692 24 
acres of modeled California horned lark and grasshopper sparrow habitat during the term of the 25 
Plan. The locations of these losses are described above in the analyses of individual conservation 26 
measures. The Plan includes conservation commitments through CM3 Natural Communities 27 
Protection and Restoration, CM8 Grassland Natural Community Restoration, and CM9 Vernal Pool and 28 
Alkali Seasonal Wetland Complex Restoration to protect 8,000 acres and restore 2,000 acres of 29 
grassland natural community, protect 600 acres of vernal pool complex, protect 150 acres of alkali 30 
seasonal wetland complex and protect 48,625 acres of cultivated lands that provide suitable habitat 31 
for native wildlife species (see Table 3-4 in Chapter 3, Description of Alternatives, of this 32 
RDEIR/SDEIS). Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 33 
(Objectives GNC1.1 and GNC1.2). Grassland protection in CZs 1, 8, and 11 would be associated with 34 
vernal pool and alkali seasonal wetland complexes (Objectives ASWNC1.1 and VPNC1.1) and would 35 
result in a contiguous matrix of grassland, alkali seasonal wetland, and vernal pool natural 36 
communities which would expand breeding habitat for California horned lark and grasshopper 37 
sparrow and reduce the effects of current levels of habitat fragmentation. Under CM11 Natural 38 
Communities Enhancement and Management, insect prey populations would be increased on 39 
protected lands, enhancing the foraging value of these natural communities (Objectives ASWNC2.4, 40 
VPNC2.5, and GNC2.4).  41 

Cultivated lands that provide habitat for covered and other native wildlife species would provide 42 
approximately 15,400 acres of potential nesting habitat for California horned lark and grasshopper 43 
sparrow (Objective CLNC1.1). Approximately 42,275 acres of cultivated lands protected would be in 44 
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alfalfa and pasture crop types (very high- and high-value crop types for Swainson’s hawk (Objective 1 
SH1.2) which would also provide potential nesting habitat for California horned lark and 2 
grasshopper sparrow. The Plan also includes commitments to implement AMM1 Worker Awareness 3 
Training, AMM2 Construction Best Management Practices and Monitoring, AMM3 Stormwater 4 
Pollution Prevention Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, 5 
Containment, and Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel 6 
Material, and Dredged Material, and AMM7 Barge Operations Plan. All of these AMMs include 7 
elements that would avoid or minimize the risk of affecting individuals and species habitats adjacent 8 
to work areas. The AMMs are described in detail in Appendix 3.C, Avoidance and Minimization 9 
Measures, of the Draft BDCP, and an updated version of AMM6 is described in Appendix D, 10 
Substantive BDCP Revisions, of this RDEIR/SDEIS. California horned lark and grasshopper sparrow 11 
are not covered species under the BDCP. For the BDCP to avoid impacts on individuals, 12 
preconstruction surveys for noncovered avian species would be required to ensure that nests are 13 
detected and avoided. Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird Surveys and 14 
Avoid Disturbance of Nesting Birds, would reduce this impact to a less-than-significant level.  15 

In the absence of other conservation actions, the effects on California horned lark and grasshopper 16 
sparrow habitat would represent an adverse effect as a result of habitat modification and potential 17 
direct mortality of special-status species. This impact would be significant. Considering Alternative 18 
4’s protection and restoration provisions, which would provide acreages of new high-value or 19 
enhanced habitat in amounts suitable to compensate for habitats lost to construction and 20 
restoration activities, and with the implementation of AMM1–AMM7, Mitigation Measure BIO-75, 21 
and Mitigation Measure BIO-130, Compensate for the Near-Term Loss of California Horned Lark and 22 
Grasshopper Sparrow Habitat, the loss of habitat or direct mortality through implementation of 23 
Alternative 4 would not result in a substantial adverse effect through habitat modifications and 24 
would not substantially reduce the number or restrict the range of either species. Therefore, the loss 25 
of habitat or potential mortality under this alternative would have a less-than-significant impact on 26 
California horned lark and grasshopper sparrow. 27 

Mitigation Measure BIO-75: Conduct Preconstruction Nesting Bird Surveys and Avoid 28 
Disturbance of Nesting Birds 29 

See Mitigation Measure BIO-75 under Impact BIO-75. 30 

Mitigation Measure BIO-130: Compensate for the Near-Term Loss of California Horned 31 
Lark and Grasshopper Sparrow Habitat 32 

DWR will manage and protect sufficient acres of cultivated lands such as pasture, grain and hay 33 
crops, or alfalfa to provide California horned lark and grasshopper sparrow habitat such that the 34 
total acres of habitat impacted in the near-term timeframe are mitigated at a ratio of 2:1 35 
protection. Additional grassland protection, enhancement, and management may be substituted 36 
for the protection of cultivated lands. 37 

Impact BIO-131: Effects on California Horned Lark and Grasshopper Sparrow and Associated 38 
with Electrical Transmission Facilities 39 

New transmission lines would increase the risk for bird-power line strikes, which could result in 40 
injury or mortality of grasshopper sparrow and California horned lark. AMM20 Greater Sandhill 41 
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Crane would minimize the risk of bird strikes by installing flight-diverters on new and selected 1 
existing powerlines.  2 

NEPA Effects: New transmission lines would increase the risk for bird-power line strikes, which 3 
could result in injury or mortality of grasshopper sparrow and California horned lark. With the 4 
implementation of AMM20 Greater Sandhill Crane, the effect of new transmission lines on California 5 
horned lark and grasshopper sparrow would not be adverse. 6 

CEQA Conclusion: New transmission lines would increase the risk for bird-power line strikes, which 7 
could result in injury or mortality of grasshopper sparrow and California horned lark. With the 8 
incorporation of AMM20 Greater Sandhill Crane, new transmission lines would have a less-than-9 
significant impact on grasshopper sparrow and California horned lark. 10 

Impact BIO-132: Indirect Effects of Plan Implementation on California Horned Lark and 11 
Grasshopper Sparrow  12 

Noise and visual disturbances associated with construction-related activities could result in 13 
temporary disturbances that affect California horned lark and grasshopper sparrow use of modeled 14 
habitat. Construction noise above background noise levels (greater than 50 dBA) could extend 500 15 
to 5,250 feet from the edge of construction activities (Appendix 5.J, Attachment 5J.D, Indirect Effects 16 
of the Construction of the BDCP Conveyance Facility on Sandhill Crane, Table 4 in Appendix D, 17 
Substantive BDCP Revisions, of this RDEIR/SEIS), although there are no available data to determine 18 
the extent to which these noise levels could affect California horned lark or grasshopper sparrow. 19 
Indirect effects associated with construction include noise, dust, and visual disturbance caused by 20 
grading, filling, contouring, and other ground-disturbing operations. Construction-related noise and 21 
visual disturbances could disrupt nesting and foraging behaviors, and reduce the functions of 22 
suitable habitat which could result in an adverse effect on these species. Mitigation Measure BIO-75, 23 
Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would be 24 
available to minimize adverse effects on active nests. The use of mechanical equipment during water 25 
conveyance construction could cause the accidental release of petroleum or other contaminants that 26 
could affect these species or their prey in the surrounding habitat. AMM1–AMM7, including AMM2 27 
Construction Best Management Practices and Monitoring, would minimize the likelihood of such 28 
spills. The inadvertent discharge of sediment or excessive dust adjacent to California horned lark 29 
and grasshopper sparrow nesting habitat could also have a negative effect on these species. AMM1–30 
AMM7 would ensure that measures are in place to prevent runoff from the construction area and the 31 
negative effects of dust on wildlife adjacent to work areas.  32 

NEPA Effects: Indirect effects on California horned lark and grasshopper sparrow as a result of 33 
Alternative 4 implementation could have adverse effects on these species through the modification 34 
of habitat and potential for direct mortality. California horned lark and grasshopper sparrow are not 35 
covered species under the BDCP, and potential mortality would be an adverse effect without 36 
preconstruction surveys to ensure that nests are detected and avoided. In conjunction with AMM1–37 
AMM7, Mitigation Measure BIO-75 Conduct Preconstruction Nesting Bird Surveys and Avoid 38 
Disturbance of Nesting Birds, would be available to address this effect. 39 

CEQA Conclusion: Indirect effects on California horned lark and grasshopper sparrow as a result of 40 
Alternative 4 implementation could have a significant impact on these species. The incorporation of 41 
AMM1–AMM7 into the BDCP and the implementation of Mitigation Measure BIO-75, Conduct 42 
Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would reduce this 43 
impact to a less-than-significant level. 44 
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Mitigation Measure BIO-75: Conduct Preconstruction Nesting Bird Surveys and Avoid 1 
Disturbance of Nesting Birds 2 

See Mitigation Measure BIO-75 under Impact BIO-75. 3 

Impact BIO-133: Periodic Effects of Inundation on California Horned Lark and Grasshopper 4 
Sparrow as a Result of Implementation of Conservation Components  5 

Flooding of the Yolo Bypass from Fremont Weir operations (CM2 Yolo Bypass Fisheries 6 
Enhancement) would increase the frequency and duration of inundation on approximately 1,158-7 
3,650 acres of modeled California horned lark and grasshopper sparrow habitat (Table 12-4-49). 8 

Based on hypothetical footprints, implementation of CM5 Seasonally Inundated Floodplain 9 
Restoration could result in the periodic inundation of up to approximately 3,823 acres of modeled 10 
habitat (Table 12-4-49).  11 

Reduced foraging habitat availability may be expected during the fledgling period of the nesting 12 
season due to periodic inundation. However, inundation would occur during the nonbreeding 13 
season and would not be expected to have an adverse effect on either species. 14 

NEPA Effects: Periodic inundation of floodplains would not have adverse effects on grasshopper 15 
sparrow or California horned lark because inundation is expected to occur prior to the breeding 16 
season and inundation.  17 

CEQA Conclusion: Periodic inundation of floodplains would not have a significant impact on 18 
grasshopper sparrow or California horned lark because inundation is expected to occur prior to the 19 
breeding season.  20 

Least Bittern and White-Faced Ibis 21 

This section describes the effects of Alternative 4, including water conveyance facilities construction 22 
and implementation of other conservation components, on least bittern and white-faced ibis. 23 
Modeled breeding habitat for least bittern and white-faced ibis includes tidal freshwater, nontidal 24 
freshwater emergent wetlands, managed wetlands, and other natural seasonal wetlands in CZ 2, 4, 25 
and 11. Construction and restoration associated with Alternative 4 conservation measures would 26 
result in both temporary and permanent losses of modeled habitat for mountain plover as indicated 27 
in Table 12-4-50. Full implementation of Alternative 4 would include the following biological 28 
objectives over the term of the BDCP which would also benefit least bittern and white-faced ibis (see 29 
Chapter 3, Section 3.3, Biological Goals and Objectives, of the Draft BDCP).  30 

 Restore or create at least 24,000 acres of tidal freshwater emergent wetland in CZs 1, 2, 4, 5, 6, 31 
and/or 7 (Objective TFEWNC1.1, associated with CM4). 32 

 Create at least 1,200 acres of nontidal marsh consisting of a mosaic of nontidal perennial aquatic 33 
and nontidal freshwater emergent wetland natural communities (Objective NFEW/NPANC1.1, 34 
associated with CM10). 35 

 Protect and enhance at least 8,100 acres of managed wetland, at least 1,500 acres of which are 36 
in the Grizzly Island Marsh Complex (Objective MWNC1.1, associated with CM3). 37 

As explained below, with the restoration or protection of these amounts of habitat, in addition to 38 
management activities that would enhance habitat for these species and implementation of AMM1–39 
AMM7, AMM27 Selenium Management, and Mitigation Measure BIO-75, impacts on least bittern and 40 
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white-faced ibis would not be adverse for NEPA purposes and would be less than significant for 1 
CEQA purposes.  2 

Table 12-4-50. Changes in Least Bittern and White-Faced Ibis Modeled Habitat Associated with 3 
Alternative 4 (acres)a 4 

Conservation 
Measureb Habitat Type 

Permanent  Temporary  Periodicd 

NT LLT c  NT LLT c  Yolo Floodplain 

CM1 Nesting 1 1  5 5  NA NA 

Total Impacts CM1 1 1  5 5  NA NA 

CM2–CM18 Nesting 5,134 13,063  45 45  961–2,672 NA 

Total Impacts CM2–CM18 5,134 13,063  45 45  961–2,672 NA 

TOTAL IMPACTS 5,135 13,064  47 47  961–2,672 NA 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. Yolo periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT = near-term 

LLT = late long-term 

NA = not applicable 

 5 

Impact BIO-134: Loss or Conversion of Habitat for and Direct Mortality of Least Bittern and 6 
White-Faced Ibis  7 

Alternative 4 conservation measures would result in the combined permanent and temporary loss 8 
of up to 13,111 acres of modeled habitat for least bittern and white-faced ibis (13,064 acres of 9 
permanent loss and 47 of temporary loss, Table 12-4-50). Conservation measures that would result 10 
in these losses are conveyance facilities and transmission line construction, and establishment and 11 
use of reusable tunnel material areas (CM1), Yolo Bypass fisheries improvements (CM2), and tidal 12 
habitat restoration (CM4). Habitat enhancement and management activities (CM11), which include 13 
ground disturbance or removal of nonnative vegetation, could result in local adverse habitat effects. 14 
In addition, maintenance activities associated with the long-term operation of the water conveyance 15 
facilities and other BDCP physical facilities could degrade or eliminate least bittern and white-faced 16 
ibis habitat. Each of these individual activities is described below. A summary statement of the 17 
combined impacts, NEPA effects, and a CEQA conclusion follow the individual conservation measure 18 
discussions.  19 

 CM1 Water Facilities Construction: Construction of Alternative 4 conveyance facilities would 20 
result in the combined permanent and temporary loss of up to 5 acres of modeled least bittern 21 
and white-faced ibis habitat (1 acre of permanent loss, 5 acres of temporary loss) from CZ 4. 22 
Permanent impacts on habitat would occur from a reusable tunnel material storage site north of 23 
Twin Cities Road and east of the Intermediate Forebay. Temporary impacts would occur from 24 
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the construction of two temporary transmission lines one extending east along Lambert Road 1 
from the Lambert Road Vent Shaft, and one extending south from the Lambert Road Vent Shaft 2 
to the Intermediate Forebay. The construction footprint for CM1 does not overlap with any 3 
occurrences of least bittern or white-faced ibis. However, Mitigation Measure BIO-75, Conduct 4 
Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would be available 5 
to minimize effects on least bittern and white-faced ibis if they were to nest in the vicinity of the 6 
construction footprint. Refer to the Terrestrial Biology Mapbook in Appendix A of this 7 
RDEIR/SDEIS for a detailed view of Alternative 4 construction locations. Impacts from CM1 8 
would occur within the first 10-14 years of Plan implementation. 9 

 CM2 Yolo Bypass Fisheries Enhancement: Construction of the Yolo bypass fisheries enhancement 10 
would permanently remove 55 acres of modeled least bittern and white-faced ibis habitat in the 11 
Yolo Bypass in CZ 2. In addition, 45 acres of habitat would be temporarily removed. The loss is 12 
expected to occur during the first 10 years of Alternative 4 implementation. 13 

 CM4 Tidal Natural Communities Restoration: Tidal habitat restoration site preparation and 14 
inundation would permanently remove an estimated 13,008 acres of modeled least bittern and 15 
white-faced ibis habitat in CZ 2, 4, and 11 by the late long-term time period.  16 

 CM11 Natural Communities Enhancement and Management: A variety of habitat management 17 
actions included in CM11 Natural Communities Enhancement and Management that are designed 18 
to enhance wildlife values in restored or protected habitats could result in localized ground 19 
disturbances that could temporarily remove small amounts of least bittern and white-faced ibis 20 
habitat. Ground-disturbing activities, such as removal of nonnative vegetation and road and 21 
other infrastructure maintenance activities, would be expected to have minor adverse effects on 22 
available least bittern and white-faced ibis habitat.  23 

 Operations and Maintenance: Postconstruction operation and maintenance of the above-ground 24 
water conveyance facilities and restoration infrastructure could result in ongoing but periodic 25 
disturbances that could affect least bittern and white-faced ibis use of the surrounding habitat. 26 
Maintenance activities would include vegetation management, levee and structure repair, and 27 
re-grading of roads and permanent work areas. These effects, however, would be reduced by 28 
AMM1–AMM7. Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird Surveys and 29 
Avoid Disturbance of Nesting Birds, would be available to further reduce effects. 30 

 Injury and Direct Mortality: Construction-related activities would not be expected to result in 31 
direct mortality of least bittern and white-faced ibis because adults and fledged young would be 32 
expected to avoid contact with construction and other equipment. However, if either species 33 
were to nest in the construction area, equipment operation, noise and visual disturbances could 34 
destroy nests or lead to their abandonment, resulting in mortality of eggs and nestlings. 35 
Construction-related activities could also flush least bittern adults from nests and lead to 36 
collision with man-made objects (Sterling 2008). Mitigation Measure BIO-75 would require 37 
preconstruction surveys in and adjacent to work areas and, if nests were present, no 38 
disturbance buffers would be implemented. 39 

The following paragraphs summarize the combined effects discussed above and describe other 40 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA conclusions are also 41 
included. 42 



 
Alternative 4 

Terrestrial Biological Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12-506 
2015 

ICF 00139.14 

 

Near-Term Timeframe 1 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 2 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 3 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 4 
effects of construction would not be adverse under NEPA. Alternative 4 would remove 5,182 acres 5 
of modeled habitat for least bittern and white-faced ibis in the study area in the near-term (5,135 6 
acres of permanent loss, and 47 acres of temporary loss). These effects would result from the 7 
construction of the water conveyance facilities (CM1, 6 acres), and the implementation of other 8 
conservation measures (Yolo Bypass fisheries enhancement [CM2], and tidal restoration [CM4] 9 
5,179 acres). 10 

Typical NEPA and CEQA project-level mitigation ratios for those natural communities affected would 11 
be 1:1 for restoration/creation and 1:1 protection of least bittern and white-faced ibis habitat. Using 12 
these ratios would indicate that 6 acres of habitat should be restored and 6 acres of habitat should 13 
be protected to compensate for the CM1 losses of 5 acres of least bittern and white-faced ibis 14 
habitat. The near-term effects of other conservation actions would remove 5,179 acres of modeled 15 
habitat, and therefore require 5,179 acres of restoration and 5,179 acres of protection of least 16 
bittern and white-faced ibis habitat using the same typical NEPA and CEQA ratios (1:1 for 17 
restoration and 1:1 for protection).  18 

The BDCP has committed to near-term goals of restoring 8,850 acres of tidal freshwater emergent 19 
wetland and protecting and enhancing 4,800 acres of managed wetland in the Plan Area (see Table 20 
3-4 in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS). These conservation actions are 21 
associated with CM4 and CM3 and would occur in the same timeframe as the construction and early 22 
restoration losses, thereby avoiding adverse effects of habitat loss on least bittern and white-faced 23 
ibis. The tidal freshwater emergent wetland would be restored in CZs 1, 2, 4, 5, 6, and/or 7 24 
(Objective TFEWNC1.1 in Chapter 3, Conservation Strategy, of the Draft EIR/EIS) and would be 25 
restored in a way that creates topographic heterogeneity and in areas that increase connectivity 26 
among protected lands (Objective TFEWNC2.2). The 4,800 acres of managed wetland would be 27 
protected and enhanced in CZ 11 and would benefit these species through the enhancement of 28 
degraded areas (such as areas of bare ground or marsh where the predominant vegetation consists 29 
of invasive species such as perennial pepperweed) to vegetation such as pickelweed-alkali heath-30 
American bulrush plant associations (Objective MWNC1.1). In addition, at least 400 acres of nontidal 31 
marsh would be created, some of which would provide nesting habitat for least bittern and white-32 
faced ibis. These Plan objectives represent performance standards for considering the effectiveness 33 
of restoration and protection actions. The acres of restoration and protection contained in the near-34 
term Plan goals satisfy the typical mitigation that would be applied to the project-level effects of 35 
CM1, as well as mitigate the near-term effects of the other conservation measures. 36 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 37 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 38 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 39 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 40 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that avoid or 41 
minimize the risk of affecting individuals and species habitats adjacent to work areas and storage 42 
sites. The AMMs are described in detail in Appendix 3.C, Avoidance and Minimization Measures, of 43 
the Draft BDCP, and an updated version of AMM6 is described in Appendix D, Substantive BDCP 44 
Revisions, of this RDEIR/SDEIS. Least bittern and white-faced ibis are not covered species under the 45 
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BDCP. For the BDCP to avoid an adverse effect on individuals, preconstruction surveys for 1 
noncovered avian species would be required to ensure that nests are detected and avoided. 2 

Late Long-Term Timeframe 3 

Alternative 4 as a whole would result in the permanent loss of and temporary effects on 13,111 4 
acres (13,064 acres of permanent loss, 47 acres of temporary loss) of least bittern and white-faced 5 
ibis habitat during the term of the Plan. The locations of these losses are described above in the 6 
analyses of individual conservation measures. The Plan includes conservation commitments 7 
through CM4 Tidal Natural Communities Restoration to restore or create at least 24,000 acres of tidal 8 
freshwater emergent wetland in CZs 1, 2, 4, 5, 6, and/or 7 (Objective TFEWNC1.1). In addition, 1,200 9 
acres of nontidal marsh would be created through CM10 Nontidal Marsh Restoration and 8,100 acres 10 
of managed wetland would be protected and enhanced in CZ 11.  11 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 12 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 13 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 14 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 15 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that avoid or 16 
minimize the risk of affecting individuals and species habitats adjacent to work areas and storage 17 
sites. The AMMs are described in detail in Appendix 3.C, Avoidance and Minimization Measures, of 18 
the Draft BDCP, and an updated version of AMM6 is described in Appendix D, Substantive BDCP 19 
Revisions, of this RDEIR/SDEIS. Least bittern and white-faced ibis are not covered species under the 20 
BDCP. For the BDCP to avoid an adverse effect on individuals, preconstruction surveys for 21 
noncovered avian species would be required to ensure that nests are detected and avoided. 22 

NEPA Effects: The loss of least bittern and white-faced ibis habitat and potential mortality of these 23 
special-status species under Alternative 4 would represent an adverse effect in the absence of other 24 
conservation actions. However, with the habitat protection and restoration associated with CM3, 25 
CM4, CM6, CM7, and CM11, guided by biological goals and objectives and by AMM1–AMM7, which 26 
would be in place during all project activities, the effects of habitat loss under Alternative 4 on least 27 
bittern and white-faced ibis would not be adverse. Least bittern and white-faced ibis are not covered 28 
species under the BDCP, and the potential for mortality would be an adverse effect without 29 
preconstruction surveys to ensure that nests are detected and avoided. Mitigation Measure BIO-75 30 
would be available to address this effect. 31 

CEQA Conclusion:  32 

Near-Term Timeframe 33 

Because the water conveyance facilities construction (CM1)is being evaluated at the project level, 34 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 35 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 36 
impacts of construction would be less than significant under CEQA. Alternative 4 would remove 37 
5,182 acres of modeled habitat for least bittern and white-faced ibis in the study area in the near-38 
term (5,135 acres of permanent loss, and 47 acres of temporary loss). These effects would result 39 
from the construction of the water conveyance facilities (CM1, 6 acres), and the implementation of 40 
other conservation measures (Yolo Bypass fisheries enhancement [CM2], and tidal restoration 41 
[CM4] 5,179 acres). 42 
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Typical NEPA and CEQA project-level mitigation ratios for those natural communities affected would 1 
be 1:1 for restoration/creation and 1:1 protection of least bittern and white-faced ibis habitat. Using 2 
these ratios would indicate that 6 acres of habitat should be restored and 6 acres of habitat should 3 
be protected to mitigate the CM1 losses of 6 acres of least bittern and white-faced ibis habitat. The 4 
near-term effects of other conservation actions would remove 5,179 acres of modeled habitat, and 5 
therefore require 5,179 acres of restoration and 5,179 acres of protection of least bittern and white-6 
faced ibis habitat using the same typical NEPA and CEQA ratios (1:1 for restoration and 1:1 for 7 
protection).  8 

The BDCP has committed to near-term goals of restoring 2,000 acres of tidal freshwater emergent 9 
wetland and 4,800 acres of managed wetland in the Plan Area (see Table 3-4 in Chapter 3, 10 
Description of Alternatives, of this RDEIR/SDEIS). These conservation actions are associated with 11 
CM4 and CM3 and would occur in the same timeframe as the construction and early restoration 12 
losses, thereby avoiding adverse effects of habitat loss on least bittern and white-faced ibis. The tidal 13 
freshwater emergent wetland would be restored in CZs 1, 2, 4, 5, 6, and/or 7 (Objective TFEWNC1.1 14 
in Chapter 3, Conservation Strategy, of the Draft BDCP) and would be restored in a way that creates 15 
topographic heterogeneity and in areas that increase connectivity among protected lands (Objective 16 
TFEWNC2.2). The 4,800 acres of managed wetland would be protected and enhanced in CZ 11 and 17 
would benefit these species through the enhancement of degraded areas (such as areas of bare 18 
ground or marsh where the predominant vegetation consists of invasive species such as perennial 19 
pepperweed) to vegetation such as pickelweed-alkali heath-American bulrush plant associations 20 
(Objective MWNC1.1). In addition, at least 400 acres of nontidal marsh would be created, some of 21 
which would provide nesting habitat for least bittern and white-faced ibis. These Plan objectives 22 
represent performance standards for considering the effectiveness of restoration and protection 23 
actions.  24 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 25 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 26 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 27 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 28 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that avoid or 29 
minimize the risk of affecting individuals and species habitats adjacent to work areas and storage 30 
sites. The AMMs are described in detail in Appendix 3.C, Avoidance and Minimization Measures, of 31 
the Draft BDCP, and an updated version of AMM6 is described in Appendix D, Substantive BDCP 32 
Revisions, of this RDEIR/SDEIS.  33 

In the absence of other conservation actions, the effects on least bittern and white-faced ibis habitat 34 
would represent an adverse effect as a result of habitat modification and potential direct mortality 35 
of special-status species. This impact would be significant. Least bittern and white-faced ibis are not 36 
covered species under the BDCP. For the BDCP to avoid an adverse effect on individuals, 37 
preconstruction surveys for noncovered avian species would be required to ensure that nests are 38 
detected and avoided. The acres of restoration and protection contained in the near-term Plan goals 39 
satisfy the typical mitigation that would be applied to the project-level effects of CM1, as well as 40 
mitigate the near-term effects of the other conservation measures. With the acres of habitat 41 
protection and restoration described above, in addition to AMM1-7, and implementation of 42 
Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance of 43 
Nesting Birds, Alternative 4 would not result in a substantial adverse effect through habitat 44 
modification and would not substantially reduce the number or restrict the range of either species. 45 
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Therefore, Alternative 4 would have a less-than-significant impact on least bittern and white-faced 1 
ibis.  2 

 3 

Late Long-Term Timeframe 4 

Alternative 4 as a whole would result in the permanent loss of and temporary effects on 13,111 5 
acres (13,064 acres of permanent loss, 47 acres of temporary loss) of least bittern and white-faced 6 
ibis habitat during the term of the Plan. The locations of these losses are described above in the 7 
analyses of individual conservation measures. The Plan includes conservation commitments 8 
through CM4 Tidal Natural Communities Restoration to restore or create at least 24,000 acres of tidal 9 
freshwater emergent wetland in CZs 1, 2, 4, 5, 6, and/or 7 (Objective TFEWNC1.1). In addition, 1,200 10 
acres of nontidal marsh would be created through CM10 Nontidal Marsh Restoration and 8,100 acres 11 
of managed wetland would be protected and enhanced in CZ 11.  12 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 13 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 14 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 15 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 16 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that avoid or 17 
minimize the risk of affecting individuals and species habitats adjacent to work areas and storage 18 
sites. The AMMs are described in detail in Appendix 3.C, Avoidance and Minimization Measures, of 19 
the Draft BDCP, and an updated version of AMM6 is described in Appendix D, Substantive BDCP 20 
Revisions, of this RDEIR/SDEIS. Least bittern and white-faced ibis are not covered species under the 21 
BDCP. For the BDCP to have a less than adverse effect on individuals, preconstruction surveys for 22 
noncovered avian species would be required to ensure that nests were detected and avoided. 23 
Implementation of Mitigation Measure BIO-75 would reduce the potential impact on nesting least 24 
bittern and white-faced ibis and to a less-than-significant level. 25 

In the absence of other conservation actions, the effects on least bittern and white-faced ibis habitat 26 
would represent an adverse effect as a result of habitat modification and potential direct mortality 27 
of special-status species. This impact would be significant. Least bittern and white-faced ibis are not 28 
covered species under the BDCP. Considering Alternative 4’s protection and restoration provisions, 29 
which would provide acreages of new high-value or enhanced habitat in amounts suitable to 30 
compensate for habitats lost to construction and restoration activities, and with the implementation 31 
of AMM1–AMM7 and Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird Surveys and 32 
Avoid Disturbance of Nesting Birds, the loss of habitat or direct mortality through implementation of 33 
Alternative 4 would not result in a substantial adverse effect through habitat modifications and 34 
would not substantially reduce the number or restrict the range of the species. Therefore, the loss of 35 
habitat or potential mortality under this alternative would have a less-than-significant impact on 36 
least bittern and white-faced ibis. 37 

Mitigation Measure BIO-75: Conduct Preconstruction Nesting Bird Surveys and Avoid 38 
Disturbance of Nesting Birds 39 

See Mitigation Measure BIO-75 under Impact BIO-75. 40 
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Impact BIO-135: Effects on Least Bittern and White-Faced Ibis Associated with Electrical 1 
Transmission Facilities 2 

New transmission lines would increase the risk for bird-power line strikes, which could result in 3 
injury or mortality of least bittern and white-faced ibis. Waterbirds have a higher susceptibility to 4 
collisions than passerines, raptors, and other birds. Bitterns and ibises have a high wing loading/low 5 
aspect ratio which limits their maneuverability and make them more vulnerable to collisions rather 6 
than more agile species (see Draft BDCP Appendix 5.J, Attachment 5J.C, Analysis of Potential Bird 7 
Collisions at Proposed BDCP Powerlines). Marking transmission lines with flight diverters that make 8 
the lines more visible to birds has been shown to dramatically reduce the incidence of bird mortality 9 
(Brown and Drewien 1995). Yee (2008) estimated that marking devices in the Central Valley could 10 
reduce avian mortality by 60%. All new project transmission lines would be fitted with flight 11 
diverters which would reduce bird strike risk of least bittern and white-faced ibis. 12 

NEPA Effects: New transmission lines would increase the risk for bird-power line strikes, which 13 
could result in injury or mortality of least bittern and white-faced ibis. Bitterns and ibises have a 14 
high wing loading/low aspect ratio which limits their maneuverability and make them more 15 
vulnerable to collisions rather than more agile species. The implementation of AMM20 Greater 16 
Sandhill Crane would require the installation of bird flight diverters on all new transmission lines, 17 
which could reduce bird strike risk of least bittern and white-faced ibis by 60%. With the installation 18 
of bird flight diverters, the construction and operation of new transmission lines under Alternative 4 19 
would not result in an adverse effect on least bittern and white-faced ibis.  20 

CEQA Conclusion: New transmission lines would increase the risk for bird-power line strikes, which 21 
could result in injury or mortality of least bittern and white-faced ibis. Bitterns and ibises have a 22 
high wing loading/low aspect ratio which limits their maneuverability and make them more 23 
vulnerable to collisions rather than more agile species. The implementation of AMM20 Greater 24 
Sandhill Crane would require the installation of bird flight diverters on all new transmission lines, 25 
which could reduce bird strike risk of least bittern and white-faced ibis by 60%. With the installation 26 
of bird flight diverters, the construction and operation of new transmission lines under Alternative 4 27 
would result in a less-than-significant impact on least bittern and white-faced ibis. 28 

Impact BIO-136: Indirect Effects of Plan Implementation on Least Bittern and White-Faced 29 
Ibis  30 

Indirect construction- and operation-related effects: Noise and visual disturbances associated 31 
with construction-related activities could result in temporary disturbances that affect least bittern 32 
and white-faced ibis use of modeled habitat. Construction noise above background noise levels 33 
(greater than 50 dBA) could extend 500 to 5,250 feet from the edge of construction activities 34 
(Appendix 5.J, Attachment 5J.D, Indirect Effects of the Construction of the BDCP Conveyance Facility on 35 
Sandhill Crane, Table 4 in Appendix D, Substantive BDCP Revisions, of this RDEIR/SEIS), although 36 
there are no available data to determine the extent to which these noise levels could affect least 37 
bittern or white-faced ibis. Indirect effects associated with construction include noise, dust, and 38 
visual disturbance caused by grading, filling, contouring, and other ground-disturbing operations. 39 
Construction-related noise and visual disturbances could disrupt nesting and foraging behaviors, 40 
and reduce the functions of suitable habitat which could result in an adverse effect on these species. 41 
Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance of 42 
Nesting Birds, would be available to minimize adverse effects on active nests. The use of mechanical 43 
equipment during water conveyance construction could cause the accidental release of petroleum or 44 
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other contaminants that could adversely affect these species or their prey in the surrounding 1 
habitat. AMM1–AMM7, including AMM2 Construction Best Management Practices and Monitoring, 2 
would minimize the likelihood of such spills from occurring and would ensure that measures were 3 
in place to prevent runoff from the construction area and the negative effects of dust on wildlife 4 
adjacent to work areas.  5 

Methylmercury Exposure: Marsh (tidal and nontidal) and floodplain restoration have the potential 6 
to increase exposure to methylmercury. Mercury is transformed into the more bioavailable form of 7 
methylmercury in aquatic systems, especially areas subjected to regular wetting and drying such as 8 
tidal marshes and flood plains (Alpers et al. 2008). Thus, BDCP restoration activities that create 9 
newly inundated areas could increase bioavailability of mercury (see Chapter 3, Conservation 10 
Strategy, of the Draft BDCP for details of restoration). Species sensitivity to methylmercury differs 11 
widely and there is a large amount of uncertainty with respect to species-specific effects. A detailed 12 
review of the methylmercury issues associated with implementation of the BDCP is contained in 13 
Appendix D, Substantive BDCP Revisions, in this RDEIR/SDEIS. The review includes an overview of 14 
the BDCP-related mechanisms that could result in increased mercury in the food web, and how 15 
exposure to individual species may occur based on feeding habits and where their habitat overlaps 16 
with the areas where mercury bioavailability could increase. Increased methylmercury associated 17 
with natural community and floodplain restoration could indirectly affect least bittern and white-18 
faced ibis, via uptake in lower tropic levels (as described in Appendix D, Substantive BDCP Revisions, 19 
in this RDEIR/SDEIS).  20 

Due to the complex and very site-specific factors that will determine if mercury becomes mobilized 21 
into the foodweb, CM12 Methylmercury Management (as revised in Appendix D, Substantive BDCP 22 
Revisions, in this RDEIR/SDEIS) is included to provide for site-specific evaluation for each 23 
restoration project. On a project-specific basis, where high potential for methylmercury production 24 
is identified that restoration design and adaptive management cannot fully address while also 25 
meeting restoration objectives, alternate restoration areas would be considered. CM12 would be 26 
implemented in coordination with other similar efforts to address mercury in the Delta, and 27 
specifically with the DWR Mercury Monitoring and Analysis Section. This conservation measure 28 
would include the following actions. 29 

 Assess pre-restoration conditions to determine the risk that the project could result in increased 30 
mercury methylation and bioavailability 31 

 Define design elements that minimize conditions conducive to generation of methylmercury in 32 
restored areas. 33 

 Define adaptive management strategies that can be implemented to monitor and minimize 34 
actual postrestoration creation and mobilization of methylmercury. 35 

Selenium Exposure: Selenium is an essential nutrient for avian species and has a beneficial effect in 36 
low doses. However, higher concentrations can be toxic (Ackerman and Eagles-Smith 2009, 37 
Ohlendorf and Heinz 2009) and can lead to deformities in developing embryos, chicks, and adults, 38 
and can also result in embryo mortality (Ackerman and Eagles-Smith 2009, Ohlendorf and Heinz 39 
2009). The effect of selenium toxicity differs widely between species and also between age and sex 40 
classes within a species. In addition, the effect of selenium on a species can be confounded by 41 
interactions with the effects of other contaminants such as mercury (Ackerman and Eagles-Smith 42 
2009).  43 
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The primary source of selenium bioaccumulation in birds is through their diet (Ackerman and 1 
Eagles-Smith 2009, Ohlendorf and Heinz 2009) and selenium concentration in species differs by the 2 
trophic level at which they feed (Ackerman and Eagles-Smith 2009, Stewart et al. 2004). At 3 
Kesterson Reservoir in the San Joaquin Valley, selenium concentrations in invertebrates have been 4 
found to be two to six times the levels in rooted plants. Furthermore, bivalves sampled in the San 5 
Francisco Bay contained much higher selenium levels than crustaceans such as copepods (Stewart et 6 
al. 2004). Studies conducted at the Grasslands in Merced County recorded higher selenium levels in 7 
black-necked stilts which feed on aquatic invertebrates than in mallards and pintails, which are 8 
primarily herbivores (Paveglio and Kilbride 2007). Diving ducks in the San Francisco Bay (which 9 
forage on bivalves) have much higher levels of selenium levels than shorebirds that prey on aquatic 10 
invertebrates (Ackerman and Eagles-Smith 2009). Therefore, birds that consume prey with high 11 
levels of selenium have a higher risk of selenium toxicity.  12 

Selenium toxicity in avian species can result from the mobilization of naturally high concentrations 13 
of selenium in soils (Ohlendorf and Heinz 2009) and covered activities have the potential to 14 
exacerbate bioaccumulation of selenium in avian species, including least bittern and white-faced 15 
ibis. Marsh (tidal and nontidal) and floodplain restoration have the potential to mobilize selenium, 16 
and therefore increase avian exposure from ingestion of prey items with elevated selenium levels. 17 
Thus, BDCP restoration activities that create newly inundated areas could increase bioavailability of 18 
selenium (see Chapter 3, Conservation Strategy, of the Draft BDCP for details of restoration). 19 
Changes in selenium concentrations were analyzed in Chapter 8, Water Quality, of the Draft EIR/EIS 20 
and it was determined that, relative to Existing Conditions and the No Action Alternative, CM1 21 
would not result in substantial, long‐term increases in selenium concentrations in water in the Delta 22 
under any alternative. However, it is difficult to determine whether the effects of potential increases 23 
in selenium bioavailability associated with restoration‐related conservation measures (CM4 and 24 
CM5) would lead to adverse effects on least bittern and white-faced ibis. 25 

Because of the uncertainty that exists at this programmatic level of review, there could be a 26 
substantial effect on least bittern and white-faced ibis from increases in selenium associated with 27 
restoration activities. This effect would be addressed through the implementation of AMM27 28 
Selenium Management (Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS) which would 29 
provide specific tidal habitat restoration design elements to reduce the potential for 30 
bioaccumulation of selenium and its bioavailability in tidal habitats. Furthermore, the effectiveness 31 
of selenium management to reduce selenium concentrations and/or bioaccumulation would be 32 
evaluated separately for each restoration effort as part of design and implementation. This 33 
avoidance and minimization measure would be implemented as part of the tidal habitat restoration 34 
design schedule. 35 

NEPA Effects: Indirect effects on least bittern and white-faced ibis as a result of constructing the 36 
water conveyance facilities could have adverse effects on these species in the absence of other 37 
conservation actions. However, the implementation of AMM1–AMM7 would help to reduce this 38 
effect. Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird Surveys and Avoid 39 
Disturbance of Nesting Birds, would also be available to address the adverse indirect effects of 40 
construction on active nests. Tidal habitat restoration could result in increased exposure of least 41 
bittern and white-faced ibis to selenium. This effect would be addressed through the 42 
implementation of AMM27 Selenium Management, which would provide specific tidal habitat 43 
restoration design elements to reduce the potential for bioaccumulation of selenium and its 44 
bioavailability in tidal habitats. 45 
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Increased methylmercury associated with natural community and floodplain restoration could 1 
indirectly affect least bittern and white-faced ibis, via uptake in lower tropic levels (as described in 2 
Appendix 5.D, Contaminants, of the Draft BDCP). However, it is unknown what concentrations of 3 
methylmercury are harmful to the species, and the potential for increased exposure varies 4 
substantially within the study area. Implementation of CM12 which contains measures to assess the 5 
amount of mercury before project development, followed by appropriate design and adaptation 6 
management, would minimize the potential for increased methylmercury exposure, and would 7 
result in no adverse effect on least bittern and white-faced ibis.. 8 

CEQA Conclusion: Indirect effects of noise and visual disturbance, in addition to the potential for 9 
hazardous spills or increased dust on least bittern and white-faced ibis and their habitat as a result 10 
of plan implementation would represent a substantial adverse effect in the absence of other 11 
conservation actions. This impact would be significant. The incorporation of AMM1–AMM7 into the 12 
BDCP and the implementation of Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird 13 
Surveys and Avoid Disturbance of Nesting Birds, would reduce this impact to a less-than-significant 14 
level. Tidal habitat restoration could result in increased exposure of least bittern and white-faced 15 
ibis to selenium. This effect would be addressed through the implementation of AMM27 Selenium 16 
Management, which would provide specific tidal habitat restoration design elements to reduce the 17 
potential for bioaccumulation of selenium and its bioavailability in tidal habitats. The 18 
implementation of tidal natural communities restoration or floodplain restoration could result in 19 
increased exposure of least bittern and white-faced ibis to methylmercury in restored tidal areas. 20 
However, it is unknown what concentrations of methylmercury are harmful to these species and the 21 
potential for increased exposure varies substantially within the study area. Implementation of CM12 22 
which contains measures to assess the amount of mercury before project development, followed by 23 
appropriate design and adaptation management, would minimize the potential for increased 24 
methylmercury exposure, and would result in no adverse effect on least bittern and white-faced ibis. 25 

Indirect effects of plan implementation would represent an adverse effect on least bittern and 26 
white-faced ibis in the absence of other conservation measures. This would be a significant impact. 27 
With AMM1-7, AMM27 Selenium Management, and CM12 in place, and with the implementation of 28 
Mitigation Measure BIO-75, indirect effects of plan implementation would not result in a substantial 29 
adverse effect through habitat modifications and would not substantially reduce the number or 30 
restrict the range of either species. Therefore, the indirect effects of Alternative 4 plan 31 
implementation would have a less-than-significant impact on least bittern and white-faced ibis. 32 

Mitigation Measure BIO-75: Conduct Preconstruction Nesting Bird Surveys and Avoid 33 
Disturbance of Nesting Birds 34 

See Mitigation Measure BIO-75 under Impact BIO-75. 35 

Impact BIO-137: Periodic Effects of Inundation on Least Bittern and White-Faced Ibis as a 36 
Result of Implementation of Conservation Components  37 

Flooding of the Yolo Bypass from Fremont Weir operations (CM2 Yolo Bypass Fisheries 38 
Enhancement) would increase the frequency and duration of inundation on approximately 961-39 
2,672 acres of modeled least bittern and white-faced ibis habitat (Table 12-4-50). However, no 40 
adverse effects of increased inundation frequency on nesting habitat would be expected because 41 
wetland vegetation has persisted under the existing Yolo Bypass flooding regime, and changes to 42 
frequency and inundation are within the tolerance of these vegetation types. Inundation would 43 
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occur in the nonbreeding season and wetlands supporting habitat would not be expected to be 1 
affected by flood flows.  2 

NEPA Effects: Periodic inundation of Yolo Bypass would not be expected to have adverse effects on 3 
least bittern or white-faced ibis because wetland vegetation has persisted under the existing Yolo 4 
Bypass flooding regime, and changes to frequency and inundation are within the tolerance of these 5 
vegetation types. 6 

CEQA Conclusion: Periodic inundation of Yolo Bypass would not be expected to have a significant 7 
impact on least bittern or white-faced ibis because wetland vegetation has persisted under the 8 
existing Yolo Bypass flooding regime, and changes to frequency and inundation are within the 9 
tolerance of these vegetation types. 10 

Loggerhead Shrike 11 

This section describes the effects of Alternative 4, including water conveyance facilities construction 12 
and implementation of other conservation components, on loggerhead shrike. Modeled habitat for 13 
loggerhead shrike includes both high-value and low-value modeled habitat. High-value habitat 14 
includes grassland, vernal pool complex and alkali seasonal wetland natural communities in 15 
addition to cultivated lands, including pasture and grain and hay crops. Breeding shrikes require 16 
shrubs and tall trees for perching and nest placement, and are generally associated with riparian 17 
edge grasslands (Humple 2008) or cultivated lands with associated trees and shrubs. Loggerhead 18 
shrike modeled habitat is overestimated as it does not differentiate between lands with or without 19 
associated nesting vegetation. Low-value habitat includes row crops such as truck and berry crops 20 
and field crops which are not considered to be valuable habitat for the species but were included in 21 
the model as they may provide foraging opportunities.  22 

Construction and restoration associated with Alternative 4 conservation measures would result in 23 
both temporary and permanent losses of modeled habitat for loggerhead shrike as indicated in 24 
Table 12-4-51. Full implementation of Alternative 4 would include the following biological 25 
objectives over the term of the BDCP which would also benefit loggerhead shrike (see Chapter 3, 26 
Section 3.3, Biological Goals and Objectives, of the Draft BDCP).  27 

 Protect at least 8,000 acres of grassland with at least 2,000 acres protected in CZ 1, at least 1,000 28 
acres protected in CZ 8, at least 2,000 acres protected in CZ 11, and the remainder distributed 29 
among CZs 1, 2, 4, 5, 7, 8, and 11 (Objective GNC1.1, associated with CM3). 30 

 Restore at least 2,000 acres of grasslands (Objective GNC1.2, associated with CM8). 31 

 Protect at least 150 acres of alkali seasonal wetland and at least 600 acres of existing vernal pool 32 
complex in CZs 1, 8, and/or 11 (Objectives ASWNC1.1 and VPNC1.1, associated with CM3). 33 

 Increase prey availability and accessibility for grassland-foraging species (Objectives ASWNC2.4, 34 
VPNC2.5, and GNC2.4, associated with CM11). 35 

 Protect at least 48,625 acres of cultivated lands that provide suitable habitat for covered and 36 
other native wildlife species (Objective CLNC1.1, associated with CM3). 37 

 Maintain and protect the small patches of important wildlife habitats associated with cultivated 38 
lands that occur in cultivated lands within the reserve system, including isolated valley oak 39 
trees, trees and shrubs along field borders and roadsides, remnant groves, riparian corridors, 40 
water conveyance channels, grasslands, ponds, and wetlands (Objective CLNC1.3, associated 41 
with CM3 and CM11). 42 
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 Establish 20- to 30-foot-wide hedgerows along field borders and roadsides within protected 1 
cultivated lands at a minimum rate of 400 linear feet per 100 acres (Objective SH2.2, associated 2 
with CM11). 3 

 associated with Environmental Commitment 3, Environmental Commitment 7, and 4 
Environmental Commitment 11. 5 

As explained below, with the restoration or protection of these amounts of habitat, in addition to 6 
management activities that would enhance habitat for the species and implementation of AMM1–7 
AMM7, and Mitigation Measure BIO-75, impacts on loggerhead shrike would not be adverse for 8 
NEPA purposes and would be less than significant for CEQA purposes.  9 

Table 12-4-51. Changes in Loggerhead Shrike Modeled Habitat Associated with Alternative 4 10 
(acres)a 11 

Conservation 
Measureb Habitat Type 

Permanent  Temporary  Periodicd 

NT LLT c  NT LLT c  CM2 CM5 

CM1 
High-value 1,967 1,967  503 503  NA NA 

Low-value 1,379 1,379  610 610  NA NA 

Total Impacts CM1 3,346 3,346  1,113 1,113  NA NA 

CM2–CM18 
High-value 5,450 26,198  376 893  777–2,423 3,823 

Low-value 1,801 17,575  97 624  672–1,996 4,315 

Total Impacts CM2–CM18 7,251 43,773  474 1,517  1,830–5,646 8,138 

Total High-value 7,417 28,165  879 1,396    

Total Low-value 3,180 18,954  707 1,234    

TOTAL IMPACTS 10,597 47,119  1,586 2,630  1,830–5,646 8,138 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. Yolo periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT = near-term 

LLT = late long-term 

NA = not applicable 

 12 

Impact BIO-138: Loss or Conversion of Modeled Habitat for and Direct Mortality of 13 
Loggerhead Shrike  14 

Alternative 4 conservation measures would result in the combined permanent and temporary loss 15 
of up to 49,749 acres of modeled habitat for loggerhead shrike (of which 29,561 acres is of high-16 
value and 20,188 acres is of low value, Table 12-4-51). Conservation measures that would result in 17 
these losses are conveyance facilities and transmission line construction, and establishment and use 18 
of reusable tunnel material areas (CM1), Yolo Bypass fisheries improvements (CM2), tidal habitat 19 
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restoration (CM4), floodplain restoration (CM5), channel margin enhancement (CM6), riparian 1 
restoration, (CM7), grassland restoration (CM8), vernal pool and wetland restoration (CM9), 2 
nontidal marsh restoration (CM10), natural communities enhancement and management (CM11) 3 
and construction of conservation hatcheries (CM18). The majority of habitat loss (33,244 acres) 4 
would result from CM4. Habitat enhancement and management activities (CM11), which include 5 
ground disturbance or removal of nonnative vegetation, and the construction of recreational trails, 6 
signs, and facilities, could result in local adverse habitat effects. In addition, maintenance activities 7 
associated with the long-term operation of the water conveyance facilities and other BDCP physical 8 
facilities could degrade or eliminate loggerhead shrike modeled habitat. Each of these individual 9 
activities is described below. A summary statement of the combined impacts and NEPA effects, and a 10 
CEQA conclusion follow the individual conservation measure discussions.  11 

 CM1 Water Facilities Construction: Construction of Alternative 4 conveyance facilities would 12 
result in the combined permanent and temporary loss of up to 2,470 acres of high-value 13 
loggerhead shrike habitat (1,967 acres of permanent loss, 503 acres of temporary loss). In 14 
addition, 1,989 acres of low-value habitat would be removed (1,379 acres of permanent loss, 15 
610 acres of temporary loss). Impacts would occur from the construction of Intakes 2, 3, and 5 16 
and associated temporary work areas and access roads in CZ 4 between Clarksburg and 17 
Courtland; the rerouting of Highway 160; construction of the intermediate forebay; and from a 18 
reusable tunnel material storage area on Bouldin Island. The construction of the permanent and 19 
temporary transmission line corridors through CZs 4-6 and 9 would also remove suitable 20 
foraging habitat for the species. Approximately 796 acres of impact would be from the 21 
placement of reusable tunnel material area west of the Clifton Court Forebay in CZ 8. In addition, 22 
permanent habitat loss would occur from the construction of the new forebay south of the 23 
existing Clifton court Forebay in CZ 8. Temporarily affected areas (grassland, cultivated lands, 24 
and associated shrubs or trees) would be restored within 1 year following completion of 25 
construction activities as described in AMM10 Restoration of Temporarily Affected Natural 26 
Communities. 27 

Loggerhead shrikes nest in high abundance in shrubs associated with the grasslands to the 28 
south and to the west of Clifton Court Forebay. Shrikes were detected using this area at a much 29 
higher rate than other grasslands and areas in the Delta during DHCCP surveys (Appendix 12C, 30 
2009 to 2011 Bay Delta Conservation Plan EIR/EIS Environmental Data Report, of the Draft 31 
EIR/EIS). Impacts from CM1 that overlap with recorded loggerhead shrike nest occurrences 32 
(from CNDDB and DHCCP surveys) include the construction of the new forebay (5 occurrences), 33 
the Reusable Tunnel Material storage area north-west of the existing forebay (2 occurrences), 34 
permanent transmission line south of Clifton Court Road and west of the existing Clifton Court 35 
Forebay (1 occurrence), a permanent transmission line that extends along the northern extent 36 
of the Reusable Tunnel Material storage areas west of the existing forebay (1 occurrence). 37 
Mitigation Measure BIO-75 Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance 38 
of Nesting Birds, would require preconstruction surveys and the establishment of no-39 
disturbance buffers and would be available to address adverse effects on nesting loggerhead 40 
shrikes. Refer to the Terrestrial Biology Mapbook in Appendix A of this RDEIR/SDEIS for a 41 
detailed view of Alternative 4 construction locations. Impacts from CM1 would occur within the 42 
first 10-14 years of Plan implementation. 43 

 CM2 Yolo Bypass Fisheries Enhancement: Construction of the Yolo bypass fisheries enhancement 44 
would result in the combined permanent and temporary loss of up to 1,274 acres of high-value 45 
loggerhead shrike habitat (898 acres of permanent loss, 376 acres of temporary loss) in the Yolo 46 
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Bypass in CZ 2. In addition, 182 acres of low-value habitat would be removed (85 acres of 1 
permanent loss, 97 acres of temporary loss). The loss is expected to occur during the first 10 2 
years of Alternative 4 implementation. 3 

 CM4 Tidal Natural Communities Restoration: Tidal habitat restoration site preparation and 4 
inundation would permanently remove an estimated 20,880 acres of high-value loggerhead 5 
shrike habitat and 12,364 acres of low-value habitat. The majority of the acres lost would 6 
consist of cultivated lands in CZs 1, 2, 4, 5, 6, and/or 7. Grassland losses would likely occur in the 7 
vicinity of Cache Slough, on Decker Island in the West Delta ROA, on the upslope fringes of 8 
Suisun Marsh, and along narrow bands adjacent to waterways in the South Delta ROA. Tidal 9 
restoration would directly impact and fragment grassland just north of Rio Vista in and around 10 
French and Prospect Islands, and in an area south of Rio Vista around Threemile Slough. Losses 11 
of alkali seasonal wetland complex habitat would likely occur in the south end of the Yolo 12 
Bypass and on the northern fringes of Suisun Marsh. 13 

 CM5 Seasonally Inundated Floodplain Restoration: Construction of setback levees to restore 14 
seasonally inundated floodplain would permanently and temporarily remove approximately 15 
1,450 acres of high-value loggerhead shrike habitat (933 permanent, 517 temporary). These 16 
losses would be expected after the first 10 years of Alternative 4 implementation along the San 17 
Joaquin River and other major waterways in CZ 7.  18 

 CM7 Riparian Natural Community Restoration: Riparian restoration would permanently remove 19 
approximately 370 acres of high-value loggerhead shrike habitat as part of tidal restoration and 20 
1,489 acres as part of seasonal floodplain restoration. In addition, 503 acres of low-value habitat 21 
would be removed as a part of tidal restoration and 1,971 acres would be removed as part of 22 
seasonal floodplain restoration through CM7. 23 

 CM8 Grassland Natural Community Restoration and CM9 Vernal Pool and Alkali Seasonal Wetland 24 
Complex Restoration: Temporary construction-related disturbance of grassland habitat would 25 
result from implementation of CM8 and CM9 in in CZs 1, 2, 4, 5, 7, 8, and 11. However, all areas 26 
would be restored after the construction periods. Grassland restoration would be implemented 27 
on agricultural lands that also provide habitat for loggerhead shrike and would result in the 28 
conversion of 1,849 acres of cultivated lands to high-value grassland.  29 

 CM10 Nontidal Marsh Restoration: Implementation of CM10 would result in the permanent 30 
removal of 705 acres of high-value loggerhead shrike habitat and 735 acres of low-value 31 
loggerhead shrike habitat.  32 

 CM11 Natural Communities Enhancement and Management: A variety of habitat management 33 
actions included in CM11 that are designed to enhance wildlife values in restored or protected 34 
habitats could result in localized ground disturbances that could temporarily remove small 35 
amounts of modeled habitat. Ground-disturbing activities, such as removal of nonnative 36 
vegetation and road and other infrastructure maintenance activities, would be expected to have 37 
minor adverse effects on available habitat and would be expected to result in overall 38 
improvements to and maintenance of habitat values over the term of the BDCP. Fences (e.g. 39 
barbed wire) installed as part of Environmental Commitment 11, in or adjacent to protected 40 
grasslands and cultivated lands could benefit loggerhead shrike by providing hunting perches 41 
and impalement opportunities. CM11 would also include the construction of recreational-42 
related facilities including trails, interpretive signs, and picnic tables (Chapter 4, Covered 43 
Activities and Associated Federal Actions, of the Draft BDCP). The construction of trailhead 44 
facilities, signs, staging areas, picnic areas, bathrooms, etc. would be placed on existing, 45 
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disturbed areas when and where possible. However, approximately 50 acres of grassland 1 
habitat would be lost from the construction of trails and facilities.  2 

Habitat management- and enhancement-related activities could disturb loggerhead shrike nests. 3 
If either species were to nest in the vicinity of a worksite, equipment operation could destroy 4 
nests if shrubs and trees in grasslands or cultivated lands were removed, and noise and visual 5 
disturbances could lead to their abandonment, resulting in mortality of eggs and nestlings. 6 
Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance 7 
of Nesting Birds, would be available to address these adverse effects. 8 

 CM18 Conservation Hatcheries: Implementation of CM18 would remove up to 35 acres of high-9 
value loggerhead shrike habitat for the development of a delta and longfin smelt conservation 10 
hatchery in CZ 1. Hatchery construction is expected to occur within the first 10 years of Plan 11 
implementation. 12 

 Operations and Maintenance: Postconstruction operation and maintenance of the above-ground 13 
water conveyance facilities and restoration infrastructure could result in ongoing but periodic 14 
disturbances that could affect loggerhead shrike use of the surrounding habitat. Maintenance 15 
activities would include vegetation management, levee and structure repair, and re-grading of 16 
roads and permanent work areas. These effects, however, would be reduced by AMM1–AMM7, 17 
Mitigation Measure BIO-75, and conservation actions as described below. 18 

 Injury and Direct Mortality: Construction-related activities would not be expected to result in 19 
direct mortality of adult or fledged loggerhead shrike if they were present in the Plan Area, 20 
because they would be expected to avoid contact with construction and other equipment. If 21 
either species were to nest in the construction area, construction-related activities, including 22 
equipment operation, noise and visual disturbances could destroy nests or lead to their 23 
abandonment, resulting in mortality of eggs and nestlings. Mitigation Measure BIO-75 would be 24 
available to address these potential effects. 25 

The following paragraphs summarize the combined effects discussed above and describe other 26 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA conclusions are also 27 
included. 28 

Near-Term Timeframe 29 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 30 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 31 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 32 
effects of construction would not be adverse under NEPA. Alternative 4 would remove 8,296 acres 33 
(7,417 permanent, 879 temporary) of high-value habitat for loggerhead shrike in the study area in 34 
the near-term. These effects would result from the construction of the water conveyance facilities 35 
(CM1, 2,470 acres), and implementing other conservation measures (CM2 Yolo Bypass Fisheries 36 
Enhancement, CM4 Tidal Natural Communities Restoration, CM5 Seasonally Inundated Floodplain 37 
Restoration, CM7 Riparian Natural Community Restoration, CM8 Grassland Natural Community 38 
Restoration, CM9 Vernal Pool and Alkali Seasonal Wetland Complex Restoration, CM11 Natural 39 
Communities Enhancement and Management and CM18 Conservation Hatcheries—5,826 acres). In 40 
addition, 3,887 acres of low-value habitat would be removed or converted in the near-term (CM1, 41 
1,989 acres; CM2 Yolo Bypass Fisheries Enhancement, CM4 Tidal Natural Communities Restoration, 42 
CM7 Riparian Natural Community Restoration, CM8 Grassland Natural Community Restoration, CM9 43 
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Vernal Pool and Alkali Seasonal Wetland Complex Restoration, CM11 Natural Communities 1 
Enhancement and Management and CM18 Conservation Hatcheries—1,898 acres). 2 

The typical NEPA and CEQA project-level mitigation ratio for those natural communities affected 3 
would be 2:1 protection of high-value habitat. Using this ratio would indicate that 4,940 acres 4 
should be protected to compensate for the loss of high-value habitat from CM1. The near-term 5 
effects of other conservation actions would require 11,652 acres of protection to compensate for the 6 
loss of high-value shrike habitat using the same typical NEPA and CEQA ratio (2:1 protection for the 7 
loss of high-value habitat). The loss of low-value habitat would not require mitigation because a 8 
large proportion of the low-value habitat would result from the conversion and enhancement to 9 
high-value habitats. In addition, temporary impacts on cultivated lands would be restored relatively 10 
quickly after completion of construction.  11 

The BDCP has committed to near-term goals of protecting 2,000 acres and restoring 1,140 acres of 12 
grassland natural community, protecting 400 acres of vernal pool complex, protecting 120 acres of 13 
alkali seasonal wetland complex, and protecting 15,400 acres of non-rice cultivated lands (see Table 14 
3-4 in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS). These conservation actions are 15 
associated with CM3, CM8, and CM9 and would occur in the same timeframe as the construction and 16 
early restoration losses.  17 

Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 (Objectives GNC1.1 18 
and GNC1.2) Grassland protection in CZ 1, 8, and 11 would be associated with vernal pool and alkali 19 
seasonal wetland complexes (Objectives ASWNC1.1 and VPNC1.1) and would result in a contiguous 20 
matrix of grassland, alkali seasonal wetland, and vernal pool natural communities which would 21 
create larger, more expansive patches of high-value habitat for loggerhead shrike and reduce the 22 
effects of current levels of habitat fragmentation. Under CM11 Natural Communities Enhancement 23 
and Management, insect prey populations would be increased on protected lands, enhancing the 24 
foraging value of these natural communities (Objectives ASWNC2.4, VPNC2.5, and GNC2.4). 25 
Cultivated lands that provide habitat for covered and other native wildlife species would provide 26 
approximately 15,400 acres of potential high-value habitat for loggerhead shrike (Objective 27 
CLNC1.1). In addition, there is a commitment in the plan (Objective CLNC1.3) to maintain and 28 
protect small patches of trees and shrubs within cultivated lands that would maintain foraging 29 
perches and nesting habitat for the species. The establishment of 20- to 30-foot-wide hedgerows 30 
along field borders and roadsides within protected cultivated lands would also provide high-value 31 
nesting habitat for loggerhead shrike (Objective SH2.2). The BDCP has committed to near-term goals 32 
of protecting 750 acres and restoring 800 acres of valley/foothill riparian natural community. 33 
Riparian areas would be restored, maintained, and enhanced to provide a mix of early-, mid- and 34 
late-successional habitat types with a well-developed understory of dense shrubs. AMM18 35 
Swainson’s Hawk includes a measure to plant large mature trees, including transplanting trees 36 
scheduled for removal. Trees would be planted in areas that support high-value Swainson’s hawk 37 
foraging habitat within or adjacent to conserved cultivated lands, or as a component of the riparian 38 
restoration where they are in close proximity to suitable foraging habitat. Locating tree plantings 39 
and riparian restoration adjacent to Swainson’s hawk foraging habitat would also provide suitable 40 
nesting habitat for loggerhead shrike. These Plan objectives represent performance standards for 41 
considering the effectiveness of conservation actions.  42 

The combined acres of restoration and protection of 3,660 acres of grassland, vernal pool complex, 43 
and alkali seasonal wetland contained in the near-term Plan goals and the additional detail in the 44 
biological objectives satisfy the typical mitigation that would be applied to the project-level effects of 45 
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CM1 and other near-term effects on loggerhead shrike high-value habitat with the consideration 1 
that some portion of the 15,400 acres of cultivated lands protected in the near-term timeframe 2 
would include suitable high-value crop types for loggerhead shrike. Sufficient acreage of the 3 
protected cultivated lands would need to be managed in pasture, alfalfa, or grain and hay crops such 4 
that the near-term impacts on high-value habitat were compensated for at a ratio of 2:1. Mitigation 5 
Measure BIO-138, Compensate for the Near-Term Loss of High-Value Loggerhead Shrike Habitat 6 
would be available to address the adverse effect of near-term high-value habitat loss. With the 7 
management and enhancement of cultivated lands including insect prey enhancement through CM3 8 
and CM11, the protection of shrubs and establishment of hedgerows within protected cultivated 9 
lands would compensate for any potential effect from the loss of low-value loggerhead shrike 10 
foraging habitat.  11 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 12 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 13 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 14 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 15 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 16 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 17 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 18 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 19 
RDEIR/SDEIS. 20 

The loggerhead shrike is not a covered species under the BDCP. For the BDCP to avoid an adverse 21 
effect on individuals, preconstruction surveys for noncovered avian species would be required to 22 
ensure that nests are detected and avoided. Mitigation Measure BIO-75, Conduct Preconstruction 23 
Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would be available to address this 24 
adverse effect.  25 

Late Long-Term Timeframe 26 

Alternative 4 as a whole would result in the permanent loss of and temporary effects on 29,561 27 
acres of high-value loggerhead shrike habitat during the term of the Plan. In addition, 20,188 acres 28 
of low-value loggerhead shrike habitat would be impacted. The locations of these losses are 29 
described above in the analyses of individual conservation measures. The Plan includes 30 
conservation commitments through CM3 Natural Communities Protection and Restoration, CM8 31 
Grassland Natural Community Restoration, CM7 Riparian Natural Community Restoration, and CM9 32 
Vernal Pool and Alkali Seasonal Wetland Complex Restoration to protect 8,000 acres and restore 33 
2,000 acres of grassland natural community, protect 600 acres of vernal pool complex, protect 150 34 
acres of alkali seasonal wetland complex and protect 48,625 acres of cultivated lands that provide 35 
suitable habitat for native wildlife species (see Table 3-4 in Chapter 3 Description of Alternatives, of 36 
this RDEIR/SDEIS). Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 37 
(Objectives GNC1.1 and GNC1.2). Grassland protection in CZ 1, 8, and 11 would be associated with 38 
vernal pool and alkali seasonal wetland complexes (Objectives ASWNC1.1 and VPNC1.1) and would 39 
result in a contiguous matrix of grassland, alkali seasonal wetland, and vernal pool natural 40 
communities which would create larger, more expansive patches of high-value habitat for 41 
loggerhead shrike and reduce the effects of current levels of habitat fragmentation. Under CM11 42 
Natural Communities Enhancement and Management, insect prey populations would be increased on 43 
protected lands, enhancing the foraging value of these natural communities (Objectives ASWNC2.4, 44 
VPNC2.5, and GNC2.4). Cultivated lands that provide habitat for covered and other native wildlife 45 
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species would provide approximately 48,625 acres of potential high-value habitat for loggerhead 1 
shrike (Objective CLNC1.1). In addition, there is a commitment in the plan (Objective CLNC1.3) to 2 
maintain and protect small patches of trees and shrubs within cultivated lands that would maintain 3 
foraging perches and nesting habitat for the species. The establishment of 20- to 30-foot-wide 4 
hedgerows along field borders and roadsides within protected cultivated lands would also provide 5 
high-value nesting habitat for loggerhead shrike (Objective SH2.2). The BDCP has committed to 6 
near-term goals of protecting 750 acres and restoring 800 acres of valley/foothill riparian natural 7 
community. Riparian areas would be restored, maintained, and enhanced to provide a mix of early-, 8 
mid- and late-successional habitat types with a well-developed understory of dense shrubs. AMM18 9 
Swainson’s Hawk includes a measure to plant large mature trees, including transplanting trees 10 
scheduled for removal. Trees would be planted in areas that support high-value Swainson’s hawk 11 
foraging habitat within or adjacent to conserved cultivated lands, or as a component of the riparian 12 
restoration where they are in close proximity to suitable foraging habitat. Locating tree plantings 13 
and riparian restoration adjacent to Swainson’s hawk foraging habitat would also provide suitable 14 
nesting habitat for loggerhead shrike. 15 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 16 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 17 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 18 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 19 
Material, and AMM10 Restoration of Temporarily Affected Natural Communities. All of these AMMs 20 
include elements that would avoid or minimize the risk of affecting individuals and species habitats 21 
adjacent to work areas. The AMMs are described in detail in Appendix 3.C, Avoidance and 22 
Minimization Measures, of the Draft BDCP, and an updated version of AMM6 is described in 23 
Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS. The loggerhead shrike is not a 24 
covered species under the BDCP. For the BDCP to avoid an adverse effect on individuals, 25 
preconstruction surveys for noncovered avian species would be required to ensure that nests are 26 
detected and avoided. Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird Surveys and 27 
Avoid Disturbance of Nesting Birds, would be available to address this adverse effect.  28 

NEPA Effects: The loss of loggherhead shrike habitat and potential mortality of this special-status 29 
species under Alternative 4 would represent an adverse effect in the absence of other conservation 30 
actions. However, with habitat protection and restoration associated with CM3, CM8, CM9, and 31 
CM11, guided by biological goals and objectives and by AMM1–AMM6,AMM10 Restoration of 32 
Temporarily Affected Natural Communities, and AMM18 Swainson’s Hawk, and with implementation 33 
of Mitigation Measure BIO-138, Compensate for the Near-Term Loss of High-Value Loggerhead Shrike 34 
Habitat, which would be available to guide the near-term protection and management of cultivated 35 
lands, the effects of habitat loss on loggerhead shrike under Alternative 4 would not be adverse. 36 
Loggerhead shrike is not a covered species under the BDCP, and potential mortality would be an 37 
adverse effect without preconstruction surveys to ensure that nests are detected and avoided. 38 
Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance of 39 
Nesting Birds, would be available to address this effect. 40 

CEQA Conclusion:  41 

Near-Term Timeframe 42 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 43 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 44 
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provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 1 
effects of construction would be less than significant under CEQA. Alternative 4 would remove 8,296 2 
acres (7,417 permanent, 1,879 temporary) of high-value habitat for loggerhead shrike in the study 3 
area in the near-term. These effects would result from the construction of the water conveyance 4 
facilities (CM1, 2,470 acres), and implementing other conservation measures (CM2 Yolo Bypass 5 
Fisheries Enhancement, CM4 Tidal Natural Communities Restoration, CM7 Riparian Natural 6 
Community Restoration, CM8 Grassland Natural Community Restoration, CM9 Vernal Pool and Alkali 7 
Seasonal Wetland Complex Restoration, CM11 Natural Communities Enhancement and Management 8 
and CM18 Conservation Hatcheries—5,826 acres). In addition, 7,887 acres of low-value habitat 9 
would be removed or converted in the near-term (CM1, 1,989 acres; CM2 Yolo Bypass Fisheries 10 
Enhancement, CM4 Tidal Natural Communities Restoration, CM7 Riparian Natural Community 11 
Restoration, CM8 Grassland Natural Community Restoration, CM9 Vernal Pool and Alkali Seasonal 12 
Wetland Complex Restoration, CM11 Natural Communities Enhancement and Management and CM18 13 
Conservation Hatcheries—1,898 acres). 14 

The typical NEPA and CEQA project-level mitigation ratio for those natural communities affected 15 
would be 2:1 protection of high-value habitat. Using these typical ratios would indicate that 4,940 16 
acres should be protected to compensate for the loss of high-value habitat from CM1. The near-term 17 
effects of other conservation actions would require 11,652 acres of protection to compensate for the 18 
loss of high-value shrike habitat using the same typical NEPA and CEQA ratio (2:1 protection for the 19 
loss of high-value habitat). The loss of low-value habitat would not require mitigation because a 20 
large proportion of the low-value habitat would result from the conversion and enhancement to 21 
high-value habitats. In addition, temporary impacts on cultivated lands would be restored relatively 22 
quickly after completion of construction.  23 

The BDCP has committed to near-term goals of protecting 2,000 acres and restoring 1,140 acres of 24 
grassland natural community, protecting 400 acres of vernal pool complex, protecting 120 acres of 25 
alkali seasonal wetland complex, and protecting 15,400 acres of non-rice cultivated lands (see Table 26 
3-4 in Chapter 3 Description of Alternatives, of this RDEIR/SDEIS). These conservation actions are 27 
associated with CM3, CM8, and CM9 and would occur in the same timeframe as the construction and 28 
early restoration losses.  29 

Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 (Objectives GNC1.1 30 
and GNC1.2). Grassland protection in CZs 1, 8, and 11 would be associated with vernal pool and 31 
alkali seasonal wetland complexes (Objectives ASWNC1.1 and VPNC1.1) and would result in a 32 
contiguous matrix of grassland, alkali seasonal wetland, and vernal pool natural communities which 33 
would create larger, more expansive patches of high-value habitat for loggerhead shrike and reduce 34 
the effects of current levels of habitat fragmentation. Under CM11 Natural Communities 35 
Enhancement and Management, insect prey populations would be increased on protected lands, 36 
enhancing the foraging value of these natural communities (Objectives ASWNC2.4, VPNC2.5, and 37 
GNC2.4). Cultivated lands that provide habitat for covered and other native wildlife species would 38 
provide approximately 15,400 acres of potential high-value habitat for loggerhead shrike (Objective 39 
CLNC1.1). In addition, there is a commitment in the plan (Objective CLNC1.3) to maintain and 40 
protect small patches of trees and shrubs within cultivated lands that would maintain foraging 41 
perches and nesting habitat for the species. The establishment of 20- to 30-foot-wide hedgerows 42 
along field borders and roadsides within protected cultivated lands would also provide high-value 43 
nesting habitat for loggerhead shrike (Objective SH2.2). The BDCP has committed to near-term goals 44 
of protecting 750 acres and restoring 800 acres of valley/foothill riparian natural community. 45 
Riparian areas would be restored, maintained, and enhanced to provide a mix of early-, mid- and 46 
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late-successional habitat types with a well-developed understory of dense shrubs. AMM18 1 
Swainson’s Hawk includes a measure to plant large mature trees, including transplanting trees 2 
scheduled for removal. Trees would be planted in areas that support high-value Swainson’s hawk 3 
foraging habitat within or adjacent to conserved cultivated lands, or as a component of the riparian 4 
restoration where they are in close proximity to suitable foraging habitat. Locating tree plantings 5 
and riparian restoration adjacent to Swainson’s hawk foraging habitat would also provide suitable 6 
nesting habitat for loggerhead shrike. These Plan objectives represent performance standards for 7 
considering the effectiveness of conservation actions.  8 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 9 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 10 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 11 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 12 
Material, and AMM10 Restoration of Temporarily Affected Natural Communities. All of these AMMs 13 
include elements that would avoid or minimize the risk of affecting individuals and species habitats 14 
adjacent to work areas. The AMMs are described in detail in Appendix 3.C, Avoidance and 15 
Minimization Measures, of the Draft BDCP, and an updated version of AMM6 is described in 16 
Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS. 17 

In the absence of other conservation actions, the effects on loggerhead shrike habitat would 18 
represent an adverse effect as a result of habitat modification and potential direct mortality of a 19 
special-status species. This impact would be significant. Loggerhead shrike is not a covered species 20 
under the BDCP. For the BDCP to avoid an adverse effect on individuals, preconstruction surveys for 21 
noncovered avian species would be required to ensure that nests are detected and avoided. The 22 
combined acres of restoration and protection of 3,660 acres of grassland, vernal pool complex, and 23 
alkali seasonal wetland contained in the near-term Plan goals and the additional detail in the 24 
biological objectives satisfy the typical mitigation that would be applied to the project-level effects of 25 
CM1 and other near-term effects on loggerhead shrike high-value habitat with the consideration 26 
that some portion of the 15,400 acres of cultivated lands protected in the near-term timeframe 27 
would include suitable high-value crop types for loggerhead shrike. Sufficient acreage of the 28 
protected cultivated lands would need to be managed in pasture, alfalfa, or grain and hay crops such 29 
that the near-term impacts on high-value habitat were compensated for at a ratio of 2:1. With the 30 
acres of habitat protection and restoration described above, in addition to Mitigation Measure BIO-31 
138, Compensate for the Near-term Loss of High-Value Loggerhead Shrike Habitat , Alternative 4 32 
would not result in a substantial adverse effect through loss of high-value habitat. The management 33 
and enhancement of cultivated lands including insect prey enhancement through CM3 and CM11, 34 
the protection of shrubs and establishment of hedgerows within protected cultivated lands would 35 
compensate for any potential substantial impact from the loss of low-value loggerhead shrike 36 
foraging habitat. In addition, AMM1-AMM7, and implementation of Mitigation Measure BIO-75, 37 
Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would avoid 38 
potentially significant impacts on nesting individuals. . With these measures in place, Alternative 4 39 
would not result in a substantial adverse effect through habitat modification and would not 40 
substantially reduce the number or restrict the range of either species. Therefore, Alternative 4 41 
would have a less-than-significant impact on California horned lark and grasshopper sparrow.  42 

 43 
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Late Long-Term Timeframe 1 

Alternative 4 as a whole would result in the permanent loss of and temporary effects on 29,561 2 
acres of high-value loggerhead shrike habitat during the term of the Plan. In addition, 20,188 acres 3 
of low-value loggerhead shrike habitat would be impacted. The locations of these losses are 4 
described above in the analyses of individual conservation measures. The Plan includes 5 
conservation commitments through CM3 Natural Communities Protection and Restoration, CM8 6 
Grassland Natural Community Restoration, and CM9 Vernal Pool and Alkali Seasonal Wetland Complex 7 
Restoration to protect 8,000 acres and restore 2,000 acres of grassland natural community, protect 8 
600 acres of vernal pool complex, protect 150 acres of alkali seasonal wetland complex and protect 9 
48,625 acres of cultivated lands that provide suitable habitat for native wildlife species (see Table 3-10 
4 in Chapter 3 Description of Alternatives, of this RDEIR/SDEIS). Grassland restoration and 11 
protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 (Objectives GNC1.1 and GNC1.2). Grassland 12 
protection in CZ 1, 8, and 11 would be associated with vernal pool and alkali seasonal wetland 13 
complexes (Objectives ASWNC1.1 and VPNC1.1) and would result in a contiguous matrix of 14 
grassland, alkali seasonal wetland, and vernal pool natural communities which would create larger, 15 
more expansive patches of high-value habitat for loggerhead shrike and reduce the effects of current 16 
levels of habitat fragmentation. Under CM11 Natural Communities Enhancement and Management, 17 
insect prey populations would be increased on protected lands, enhancing the foraging value of 18 
these natural communities (Objectives ASWNC2.4, VPNC2.5, and GNC2.4). Cultivated lands that 19 
provide habitat for covered and other native wildlife species would provide approximately 48,625 20 
acres of potential high-value habitat for loggerhead shrike (Objective CLNC1.1). In addition, there is 21 
a commitment in the plan (Objective CLNC1.3) to maintain and protect small patches of trees and 22 
shrubs within cultivated lands that would maintain foraging perches and nesting habitat for the 23 
species. The establishment of 20- to 30-foot-wide hedgerows along field borders and roadsides 24 
within protected cultivated lands would also provide high-value nesting habitat for loggerhead 25 
shrike (Objective SH2.2). The BDCP has committed to near-term goals of protecting 750 acres and 26 
restoring 800 acres of valley/foothill riparian natural community. Riparian areas would be restored, 27 
maintained, and enhanced to provide a mix of early-, mid- and late-successional habitat types with a 28 
well-developed understory of dense shrubs. AMM18 Swainson’s Hawk includes a measure to plant 29 
large mature trees, including transplanting trees scheduled for removal. Trees would be planted in 30 
areas that support high-value Swainson’s hawk foraging habitat within or adjacent to conserved 31 
cultivated lands, or as a component of the riparian restoration where they are in close proximity to 32 
suitable foraging habitat. Locating tree plantings and riparian restoration adjacent to Swainson’s 33 
hawk foraging habitat would also provide suitable nesting habitat for loggerhead shrike. 34 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 35 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 36 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 37 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 38 
Material, and AMM10 Restoration of Temporarily Affected Natural Communities. All of these AMMs 39 
include elements that would avoid or minimize the risk of affecting individuals and species habitats 40 
adjacent to work areas. The AMMs are described in detail in Appendix 3.C, Avoidance and 41 
Minimization Measures, of the Draft BDCP, and an updated version of AMM6 is described in 42 
Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS. The loggerhead shrike is not a 43 
covered species under the BDCP. For the BDCP to avoid an adverse effect on individuals, 44 
preconstruction surveys for noncovered avian species would be required to ensure that nests are 45 
detected and avoided. Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird Surveys and 46 
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Avoid Disturbance of Nesting Birds, would reduce this potential impact to a less-than–significant 1 
level.  2 

In the absence of other conservation actions, the effects on loggerhead shrike habitat would 3 
represent an adverse effect as a result of habitat modification and potential direct mortality of a 4 
special-status species. This impact would be significant. Considering Alternative 4’s protection and 5 
restoration provisions, which would provide acreages of new high-value or enhanced habitat in 6 
amounts suitable to compensate for habitats lost to construction and restoration activities, and with 7 
the implementation of AMM1–AMM7, Mitigation Measure BIO-75, Conduct Preconstruction Nesting 8 
Bird Surveys and Avoid Disturbance of Nesting Birds, and Mitigation Measure BIO-138, Compensate 9 
for the Near-Term Loss of High-Value Loggerhead Shrike Habitat, the loss of habitat or direct 10 
mortality through implementation of Alternative 4 would not result in a substantial adverse effect 11 
through habitat modifications and would not substantially reduce the number or restrict the range 12 
of the species. Therefore, the loss of habitat or potential mortality under this alternative would have 13 
a less-than-significant impact on loggerhead shrike. 14 

Mitigation Measure BIO-75: Conduct Preconstruction Nesting Bird Surveys and Avoid 15 
Disturbance of Nesting Birds 16 

See Mitigation Measure BIO-75 under Impact BIO-75. 17 

Mitigation Measure BIO-138: Compensate for the Near-Term Loss of High-Value 18 
Loggerhead Shrike Habitat 19 

Because the BDCP does not include acreage commitments for the protection of crop types in the 20 
near-term time period, DWR will manage and protect sufficient acres of cultivated lands such as 21 
pasture, grain and hay crops, or alfalfa as high-value loggerhead shrike habitat such that the 22 
total acres of high-value habitat impacted in the near-term timeframe are mitigated at a ratio of 23 
2:1. Additional grassland protection, enhancement, and management may be substituted for the 24 
protection of high-value cultivated lands.  25 

Impact BIO-139: Effects on Loggerhead Shrike Associated with Electrical Transmission 26 
Facilities  27 

Loggerhead shrike’s small, relatively maneuverable body; it’s lack of flocking behavior, and it’s 28 
diurnal foraging behavior, contribute to a low risk of collision with the proposed transmission lines. 29 
Marking transmission lines with flight diverters that make the lines more visible to birds has been 30 
shown to dramatically reduce the incidence of bird mortality (Brown and Drewien 1995). For 31 
example, Yee (2008) estimated that marking devices in the Central Valley could reduce avian 32 
mortality by 60%. As described in AMM20 Greater Sandhill Crane, all new project transmission lines 33 
would be fitted with flight diverters which would substantially reduce any potential for mortality of 34 
loggerhead shrike individuals from powerline collisions.  35 

NEPA Effects: Loggerhead shrike’s small, relatively maneuverable body; it’s lack of flocking 36 
behavior, and it’s diurnal foraging behavior, contribute to a low risk of collision with the proposed 37 
transmission lines In addition, AMM20 Greater Sandhill Crane contains the commitment to place bird 38 
strike diverters on all new transmission lines, which would substantially reduce the risk of bird 39 
strike for loggerhead shrike from the project. Therefore, the construction and operation of new 40 
transmission lines under Alternative 4 would not result in an adverse effect on loggerhead shrike. 41 
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CEQA Conclusion: Loggerhead shrike’s small, relatively maneuverable body; it’s lack of flocking 1 
behavior, and it’s diurnal foraging behavior, contribute to a low risk of collision with the proposed 2 
transmission lines In addition, AMM20 Greater Sandhill Crane contains the commitment to place bird 3 
strike diverters on all new transmission lines, which would substantially reduce the risk of bird 4 
strike for loggerhead shrike from the project. Therefore, the construction and operation of new 5 
transmission lines under Alternative 4 would result in a less-than-significant impact on loggerhead 6 
shrike. 7 

Impact BIO-140: Indirect Effects of Plan Implementation on Loggerhead Shrike  8 

Noise and visual disturbances associated with construction-related activities could result in 9 
temporary disturbances that affect loggerhead shrike use of modeled habitat. Construction noise 10 
above background noise levels (greater than 50 dBA) could extend 500 to 5,250 feet from the edge 11 
of construction activities (Appendix 5.J, Attachment 5J.D, Indirect Effects of the Construction of the 12 
BDCP Conveyance Facility on Sandhill Crane, Table 4 in Appendix D, Substantive BDCP Revisions, of 13 
this RDEIR/SEIS), although there are no available data to determine the extent to which these noise 14 
levels could affect loggerhead shrike. Indirect effects associated with construction include noise, 15 
dust, and visual disturbance caused by grading, filling, contouring, and other ground-disturbing 16 
operations. Construction-related noise and visual disturbances could disrupt nesting and foraging 17 
behaviors, and reduce the functions of suitable habitat which could result in an adverse effect on 18 
these species. Indirect effects from construction of the new forebay in CZ 8 could result in 19 
substantial effects on active loggerhead shrike nests. DHCCP surveys in 2009 detected 10 nest sites 20 
south-west of the Clifton Court Forebay (Appendix 12C, 2009 to 2011 Bay Delta Conservation Plan 21 
EIR/EIS Environmental Data Report, of the Draft EIR/EIS) and the large expanses of grassland in CZ 8 22 
provide high-value nesting habitat for the species. Mitigation Measure BIO-75, Conduct 23 
Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would be available to 24 
minimize adverse effects on active nests. The use of mechanical equipment during water conveyance 25 
facilities construction could cause the accidental release of petroleum or other contaminants that 26 
could affect these species or their prey in the surrounding habitat. AMM1–AMM7, including AMM2 27 
Construction Best Management Practices and Monitoring, would minimize the likelihood of such 28 
spills. The inadvertent discharge of sediment or excessive dust adjacent to loggerhead shrike nesting 29 
habitat could also have a negative effect on these species. AMM1–AMM7 would ensure that 30 
measures are in place to prevent runoff from the construction area and the negative effects of dust 31 
on wildlife adjacent to work areas.  32 

NEPA Effects: Indirect effects on loggerhead shrike as a result of Alternative 4 implementation could 33 
have adverse effects on these species through the modification of habitat and potential for direct 34 
mortality. Construction of the new forebay in CZ 8 would have the potential to disrupt nesting 35 
loggerhead shrikes in the highly suitable habitat surrounding Clifton Court Forebay and adjacent to 36 
work areas. The loggerhead shrike is not a covered species under the BDCP, and the potential for 37 
mortality would be an adverse effect without preconstruction surveys to ensure that nests are 38 
detected and avoided. In conjunction with AMM1–AMM7, Mitigation Measure BIO-75, Conduct 39 
Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would be available to 40 
address this adverse effect. 41 

CEQA Conclusion: Indirect effects on loggerhead shrike as a result of Alternative 4 implementation 42 
could have a significant impact on these species. Construction of the new forebay in CZ 8 would have 43 
the potential to disrupt nesting loggerhead shrikes in the highly suitable habitat surrounding Clifton 44 
Court Forebay and adjacent to work areas. The incorporation of AMM1–AMM7 into the BDCP and 45 



 
Alternative 4 

Terrestrial Biological Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12-527 
2015 

ICF 00139.14 

 

the implementation of Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird Surveys and 1 
Avoid Disturbance of Nesting Birds, would reduce this impact to a less-than-significant level. 2 

Mitigation Measure BIO-75: Conduct Preconstruction Nesting Bird Surveys and Avoid 3 
Disturbance of Nesting Birds 4 

See Mitigation Measure BIO-75 under Impact BIO-75. 5 

Impact BIO-141: Periodic Effects of Inundation on Loggerhead Shrike as a Result of 6 
Implementation of Conservation Components  7 

Flooding of the Yolo Bypass from Fremont Weir operations (CM2 Yolo Bypass Fisheries 8 
Enhancement) would increase the frequency and duration of inundation on approximately 1,830–9 
5,646 acres of modeled loggerhead shrike habitat (consisting of approximately 777–2,423 acres of 10 
high-value habitat; Table 12-4-51). Based on hypothetical footprints, implementation of CM5 11 
Seasonally Inundated Floodplain Restoration could result in the periodic inundation of up to 12 
approximately 8,138 acres of modeled habitat (Table 12-4-51), consisting of 3,823 acres of high-13 
value and 4,315 acres of low-value habitat.  14 

Reduced foraging habitat availability may be expected during the fledgling period of the nesting 15 
season due to periodic inundation. However, increased frequency and duration of inundation would 16 
occur during the nonbreeding season.  17 

NEPA Effects: Periodic inundation of floodplains would not result in an adverse effect on loggerhead 18 
shrike from the modification of habitat. Reduced foraging habitat availability may be expected 19 
during the fledgling period of the nesting season due to periodic inundation. However, increased 20 
frequency and duration of inundation would occur during the nonbreeding season.  21 

CEQA Conclusion: Periodic inundation of floodplains would result in a less-than-significant impact 22 
on loggerhead shrike from the modification of habitat. Reduced foraging habitat availability may be 23 
expected during the fledgling period of the nesting season due to periodic inundation. However, 24 
increased frequency and duration of inundation would occur during the nonbreeding season.  25 

Song Sparrow “Modesto” Population 26 

This section describes the effects of Alternative 4, including water conveyance facilities construction 27 
and implementation of other conservation components, on Modesto song sparrow. The Modesto 28 
song sparrow is common and ubiquitous throughout the Plan area, excluding CZ 11, and modeled 29 
habitat for the species includes managed wetlands, tidal freshwater emergent, nontidal freshwater 30 
emergent, and valley/foothill riparian vegetation communities.  31 

Construction and restoration associated with Alternative 4 conservation measures would result in 32 
both temporary and permanent removal of Modesto song sparrow habitat in the quantities 33 
indicated in Table 12-4-52. However, BDCP activities are expected to have little impact on the 34 
population. Full implementation of Alternative 4 would include the following biological objectives 35 
over the term of the BDCP which would also benefit Modesto song sparrow (see Chapter 3, Section 36 
3.3, Biological Goals and Objectives, of the Draft BDCP).  37 

 Restore or create at least 5,000 acres of valley/foothill riparian natural community, with at least 38 
3,000 acres occurring on restored seasonally inundated floodplain (Objective VFRNC1.1, 39 
associated with CM7). 40 
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 Protect at least 750 acres of existing valley/foothill riparian natural community in CZ 7 by year 1 
10 (Objective VFRNC1.2, associated with CM3). 2 

 Restore or create at least 24,000 acres of tidal freshwater emergent wetland in CZ 1, 2, 4, 5, 6, 3 
and/or 7 (Objective TFEWNC1.1, associated with CM4). 4 

 Create at least 1,200 acres of nontidal marsh consisting of a mosaic of nontidal perennial aquatic 5 
and nontidal freshwater emergent wetland natural communities (Objective NFEW/NPANC1.1, 6 
associated with CM10) 7 

 Create 500 acres of managed wetlands in CZ 3, 4, 5, or 6 (Objectives GSHC1.3 and GSHC1.4, 8 
associated with CM10). 9 

 Increase prey availability and accessibility for grassland-foraging species (Objectives ASWNC2.4, 10 
VPNC2.5, and GNC2.4, associated with CM11). 11 

 Maintain and protect the small patches of important wildlife habitats associated with cultivated 12 
lands that occur in cultivated lands within the reserve system, including isolated valley oak 13 
trees, trees and shrubs along field borders and roadsides, remnant groves, riparian corridors, 14 
water conveyance channels, grasslands, ponds, and wetlands (Objective CLNC1.3, associated 15 
with CM3). 16 

 Establish 20- to 30-foot-wide hedgerows along field borders and roadsides within protected 17 
cultivated lands at a minimum rate of 400 linear feet per 100 acres (Objective SH2.2, associated 18 
with CM3). 19 

As explained below, with the restoration or protection of these amounts of habitat, in addition to 20 
implementation of AMM1–AMM7, AMM10 Restoration of Temporarily Affected Natural Communities, 21 
and Mitigation Measure BIO-75, impacts on Modesto song sparrow would not be adverse for NEPA 22 
purposes and would be less than significant for CEQA purposes.  23 
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Table 12-4-52. Changes in Modesto Song Sparrow Modeled Habitat Associated with Alternative 4 1 
(acres)a 2 

Conservation 
Measureb 

Habitat 
Type 

Permanent  Temporary  Periodicd 

NT LLT c  NT LLT c  CM2 CM5 

CM1 Nesting 68 68  81 81  NA NA 

Total Impacts CM1 68 68  81 81  NA NA 

CM2–CM18 Nesting 2,444 3,253  133 169  81-158 284 

Total Impacts CM2–CM18 2,444 3,253  133 169  81-158 284 

TOTAL IMPACTS 2,512 3,321  214 250  81-158 284 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects 
over the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be 
affected over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT = near-term 

LLT = late long-term 

NA = not applicable 

 3 

Impact BIO-142: Loss or Conversion of Habitat for and Direct Mortality of Modesto Song 4 
Sparrow  5 

Alternative 4 conservation measures would result in the combined permanent and temporary loss 6 
of up to 3,571 acres of modeled habitat for Modesto song sparrow (3,321 acres of permanent loss 7 
and 250 acres of temporary loss, Table 12-4-52). Conservation measures that would result in these 8 
losses are conveyance facilities and transmission line construction, and establishment and use of 9 
reusable tunnel material areas (CM1), Yolo Bypass fisheries improvements(CM2), tidal habitat 10 
restoration (CM4), and floodplain restoration (CM5). Habitat enhancement and management 11 
activities (CM11), which include ground disturbance or removal of nonnative vegetation, could 12 
result in local adverse habitat effects. In addition, maintenance activities associated with the long-13 
term operation of the water conveyance facilities and other BDCP physical facilities could degrade 14 
or eliminate Modesto song sparrow modeled habitat. Temporarily affected areas would be restored 15 
as riparian habitat within 1 year following completion of construction activities as described in 16 
AMM10 Restoration of Temporarily Affected Natural Communities. Although the effects are 17 
considered temporary, the restored riparian habitat would require a period of time for ecological 18 
succession to occur and for restored riparian habitat to functionally replace habitat that has been 19 
affected. Each of these individual activities is described below. A summary statement of the 20 
combined impacts and NEPA effects, and a CEQA conclusion follows the individual conservation 21 
measure discussions.  22 

 CM1 Water Facilities Construction: Construction of Alternative 4 conveyance facilities would 23 
result in the combined permanent and temporary loss of up to 149 acres of modeled Modesto 24 
song sparrow habitat (68 acres of permanent loss, 81 acres of temporary loss) from CZs 3-6 and 25 
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CZ 8. The CM1 construction footprint overlaps with 77 Modesto song sparrow occurrences and 1 
the species is ubiquitous throughout the Delta. The Reusable Tunnel Material storage areas 2 
throughout the central Delta overlaps with 24 occurrences, shaft locations along the tunnel 3 
alignment overlap with 9 occurrences, the permanent transmission line overlaps with 6 4 
occurrences, and 1 occurrence overlaps with the construction of the new forebay in CZ 8. In 5 
addition, temporary impacts overlap with species occurrences including the construction of a 6 
transmission line (1 occurrence) and geotechnical exploration zones along the tunnel alignment 7 
(17 occurrences). Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird Surveys and 8 
Avoid Disturbance of Nesting Birds, would require preconstruction surveys and the 9 
establishment of no-disturbance buffers and would be available to address adverse effects on 10 
nesting Modesto song sparrows. Refer to the Terrestrial Biology Mapbook in Appendix A of this 11 
RDEIR/SDEIS for a detailed view of Alternative 4 construction locations. Construction of the 12 
water conveyance facilities and the resultant impacts would occur within the first 10-14 years of 13 
Plan implementation.  14 

 CM2 Yolo Bypass Fisheries Enhancement: Construction of the Yolo bypass fisheries enhancement 15 
would permanently remove 143 acres of modeled Modesto song sparrow habitat in the Yolo 16 
Bypass in CZ 2. In addition, 133 acres of habitat would be temporarily removed. These losses 17 
would occur in the near-term timeframe and primarily consist of valley/foothill riparian natural 18 
community and managed wetland. The loss is expected to occur during the first 10 years of 19 
Alternative 4 implementation. 20 

 CM4 Tidal Natural Communities Restoration: Tidal habitat restoration site preparation and 21 
inundation would result in the conversion of an estimated loss of 3,066 acres of modeled 22 
Modesto song sparrow habitat by the late long-term timeframe. 23 

 CM5 Seasonally Inundated Floodplain Restoration: Construction of setback levees to restore 24 
seasonally inundated floodplain would permanently and temporarily remove approximately 80 25 
acres of modeled Modesto song sparrow habitat (44 permanent, 36 temporary). These losses 26 
would be expected to occur along the San Joaquin River and other major waterways in CZ 7. The 27 
BDCP is expected to restore approximately 5,000 acres of valley/foothill riparian natural 28 
community. These lands would be managed as a mosaic of seral stages, age classes, and plant 29 
heights, some of which would provide suitable nesting habitat for Modesto song sparrow. 30 

 CM6 Channel Margin Enhancement: Channel margin habitat enhancement could result in 31 
removal of small amounts of valley/foothill riparian habitat along 20 miles of river and sloughs. 32 
The extent of this loss cannot be quantified at this time, but the majority of the enhancement 33 
activity would occur along waterway margins where riparian habitat stringers exist, including 34 
levees and channel banks. The improvements would occur within the study area on sections of 35 
the Sacramento, San Joaquin and Mokelumne Rivers, and along Steamboat and Sutter Sloughs. 36 
Some of the restored riparian habitat in the channel margin would be expected to support 37 
nesting habitat for Modesto song sparrow.  38 

 CM11 Natural Communities Enhancement and Management: A variety of habitat management 39 
actions included in CM11 that are designed to enhance wildlife values in restored or protected 40 
habitats could result in localized ground disturbances that could temporarily remove small 41 
amounts of modeled habitat. Ground-disturbing activities, such as removal of nonnative 42 
vegetation and road and other infrastructure maintenance activities, would be expected to have 43 
minor adverse effects on available habitat and would be expected to result in overall 44 
improvements to and maintenance of habitat values over the term of the BDCP.  45 
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Habitat management- and enhancement-related activities could affect Modesto song sparrow 1 
nests. If the individuals were to nest in the vicinity of a worksite, equipment operation could 2 
destroy nests, and noise and visual disturbances could lead to their abandonment, resulting in 3 
mortality of eggs and nestlings. Mitigation Measure BIO-75, Conduct Preconstruction Nesting 4 
Bird Surveys and Avoid Disturbance of Nesting Birds, would be available to address these adverse 5 
effects. 6 

 Operations and Maintenance: Postconstruction operation and maintenance of the above-ground 7 
water conveyance facilities and restoration infrastructure could result in ongoing but periodic 8 
disturbances that could affect Modesto song sparrow use of the surrounding habitat. 9 
Maintenance activities would include vegetation management, levee and structure repair, and 10 
re-grading of roads and permanent work areas. These effects, however, would be reduced by 11 
AMMs and conservation actions as described below. 12 

 Injury and Direct Mortality: Construction-related activities would not be expected to result in 13 
direct mortality of adult or fledged Modesto song sparrow if they were present in the Plan Area, 14 
because they would be expected to avoid contact with construction and other equipment. If the 15 
species were to nest in the construction area, construction-related activities, including 16 
equipment operation, noise and visual disturbances could destroy nests or lead to their 17 
abandonment, resulting in mortality of eggs and nestlings. Mitigation Measure BIO-75 would be 18 
available to address these effects. 19 

The following paragraphs summarize the combined effects discussed above and describe other 20 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA conclusions are also 21 
included. 22 

Near-Term Timeframe 23 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 24 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 25 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 26 
effects of construction would not be adverse under NEPA. Alternative 4 would remove 2,726 acres 27 
of modeled habitat (2,512 permanent, 214 temporary) for Modesto song sparrow in the study area 28 
in the near-term. These effects would result from the construction of the water conveyance facilities 29 
(CM1, 149 acres), and implementing other conservation measures (CM2 Yolo Bypass Fisheries 30 
Enhancement, CM4 Tidal Natural Communities Restoration, and CM5 Seasonally Inundated Floodplain 31 
Restoration—2,577 acres). 32 

Typical NEPA and CEQA project-level mitigation ratios for those natural communities that would be 33 
affected would be 1:1 for restoration/creation and 1:1 protection of habitat. Using these ratios 34 
would indicate that 149 acres of suitable habitat should be restored/created and 149 acres should 35 
be protected to compensate for the CM1 losses of 149 acres of Modesto song sparrow habitat. The 36 
near-term effects of other conservation actions would remove 2,577 acres of modeled habitat, and 37 
therefore require 2,577 acres of restoration/creation and 2,577 acres of protection of Modesto song 38 
sparrow habitat using the same typical NEPA and CEQA ratios (1:1 for restoration/creation and 1:1 39 
for protection).  40 

The BDCP has committed to near-term goals of protecting 750 acres and restoring 800 acres of the 41 
valley/foothill riparian natural community, restoring 2,000 acres of tidal freshwater emergent 42 
wetland, restoring 500 acres of managed wetland, and restoring 400 acres of nontidal marsh in the 43 
Plan Area (see Table 3-4 in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS). These 44 
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conservation actions are associated with CM3, CM4, CM7, and CM10 and would occur in the same 1 
timeframe as the construction and early restoration losses, thereby avoiding adverse effects of 2 
habitat loss on Modesto song sparrow. The majority of the riparian restoration acres would occur in 3 
CZ 7 as part of a reserve system with extensive wide bands or large patches of valley/foothill 4 
riparian natural community (Objectives VFRNC1.1 and VFRNC1.2 in Chapter 3, Conservation 5 
Strategy, of the Draft BDCP) and would provide suitable Modesto song sparrow nesting habitat. The 6 
tidal freshwater emergent wetland would be restored in CZs 1, 2, 4, 5, 6, and/or 7 (Objective 7 
TFEWNC1.1) and would be restored in a way that creates topographic heterogeneity and in areas 8 
that increase connectivity among protected lands (Objective TFEWNC2.2). The nontidal marsh 9 
restoration would occur in CZs 2, 4, and/or 5, and the managed wetland restoration would occur in 10 
CZs 3, 4, 5, or 6. Both the nontidal marsh and managed wetland restoration are associated with 11 
CM10 and would provide nesting habitat for Modesto song sparrow.  12 

The Plan also includes commitments to protect patches of important wildlife habitat on cultivated 13 
lands such as trees and shrubs along borders and roadside, riparian corridors, and wetlands 14 
(Objective CLNC1.3). In addition, 20- to 30-foot-wide hedgerows would be established along field 15 
borders and roadsides, which would provide additional habitat for the species (Objective SH2.2). 16 
The management of protected grasslands to increase insect prey through techniques such as the 17 
avoidance of use of pesticides (Objectives ASWNC2.4, VPNC2.5, and GNC2.4) would provide further 18 
benefits to foraging Modesto song sparrows. These Plan objectives represent performance 19 
standards for considering the effectiveness of conservation actions. The acres of restoration and 20 
protection contained in the near-term Plan goals and the additional detail in the biological objectives 21 
satisfy the typical mitigation that would be applied to the project-level effects of CM1 on Modesto 22 
song sparrow, as well as mitigate the near-term effects of the other conservation measures. 23 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 24 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 25 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 26 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 27 
Material and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 28 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 29 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 30 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 31 
RDEIR/SDEIS. 32 

Modesto song sparrow is not a covered species under the BDCP. For the BDCP to avoid an adverse 33 
effect on individuals, preconstruction surveys for avian species would be required to ensure that 34 
nests are detected and avoided. Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird 35 
Surveys and Avoid Disturbance of Nesting Birds, would be available to address this adverse effect.  36 

Late Long-Term Timeframe 37 

Alternative 4 as a whole would result in the permanent loss of and temporary effects on 3,571 acres 38 
(3,321 acres of permanent loss, 250 acres of temporary loss) of modeled Modesto song sparrow 39 
habitat during the term of the Plan. The locations of these losses are described above in the analyses 40 
of individual conservation measures. The Plan includes conservation commitments through CM3 41 
Natural Communities Protection and Restoration, CM4 Tidal Natural Communities Restoration, and 42 
CM10 Nontidal Marsh Restoration to protect 750 acres and restore 5,000 acres of the valley/foothill 43 
riparian natural community, restore 24,000 acres of tidal freshwater emergent wetland, restore 500 44 
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acres of managed wetland, and restore 1,200 acres of nontidal marsh in the Plan Area (see Table 3-4 1 
in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS). Additional acres of valley/foothill 2 
riparian habitat would be restored as a component of channel margin enhancement actions (CM6) 3 
along 20 miles of river and slough channels in the Delta, some of which would be expected to 4 
support nesting habitat for Modesto song sparrow. Of the 5,000 acres of restored riparian natural 5 
communities, a minimum of 3,000 acres of valley/foothill riparian would be restored within the 6 
seasonally inundated floodplain, and 1,000 acres would be managed as dense early to mid-7 
successional riparian forest (Objectives VFRNC1.1 and VFRNC1.2). Goals and objectives in the Plan 8 
for riparian restoration also include the maintenance and enhancement of structural heterogeneity 9 
(Objective VFRNC2.1) which would provide suitable nesting habitat for Modesto song sparrow. 10 

The tidal freshwater emergent wetland would be restored in CZs 1, 2, 4, 5, 6, and/or 7 (Objective 11 
TFEWNC1.1) and would be restored in a way that creates topographic heterogeneity and in areas 12 
that increase connectivity among protected lands (Objective TFEWNC2.2). The nontidal marsh 13 
restoration would occur in CZs 2, 4, and/or 5, and the managed wetland restoration would occur in 14 
CZs 3, 4, 5, or 6. Both the nontidal marsh and managed wetland restoration are associated with 15 
CM10 and would provide nesting habitat for Modesto song sparrow.  16 

The Plan includes commitments to protect patches of important wildlife habitat on cultivated lands 17 
such as trees and shrubs along borders and roadside, riparian corridors, and wetlands (Objective 18 
CLNC1.3). In addition, 20- to 30-foot-wide hedgerows would be established along field borders and 19 
roadsides, which would provide additional habitat for the species (Objective SH2.2). The 20 
management of protected grasslands to increase insect prey through techniques such as the 21 
avoidance of use of pesticides (Objectives ASWNC2.4, VPNC2.5, and GNC2.4) would provide further 22 
benefits to foraging Modesto song sparrows. These Plan objectives represent performance 23 
standards for considering the effectiveness of conservation actions. The acres of restoration and 24 
protection contained in the near-term Plan goals and the additional detail in the biological objectives 25 
satisfy the typical mitigation that would be applied to the project-level effects of CM1 on Modesto 26 
song sparrow, as well as mitigate the near-term effects of the other conservation measures. 27 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 28 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 29 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 30 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 31 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 32 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 33 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 34 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 35 
RDEIR/SDEIS. Modesto song sparrow is not a covered species under the BDCP. For the BDCP to 36 
avoid an adverse effect on individuals, preconstruction surveys for noncovered avian species would 37 
be required to ensure that nests are detected and avoided. Mitigation Measure BIO-75, Conduct 38 
Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would be available to 39 
address this effect.  40 

NEPA Effects: The loss of Modesto song sparrow habitat and potential mortality of this special-41 
status species under Alternative 4 would represent an adverse effect in the absence of other 42 
conservation actions. However, with habitat protection and restoration associated with CM3, CM4, 43 
CM6, CM7, and CM11, guided by biological goals and objectives and by AMM1–AMM7, which would 44 
be in place during all project activities, the effects of habitat loss on Modesto song sparrow under 45 
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Alternative 4 would not be adverse. The Modesto song sparrow is not a covered species under the 1 
BDCP, and potential mortality would be an adverse effect without preconstruction surveys to ensure 2 
that nests are detected and avoided. Mitigation Measure BIO-75 would be available to address this 3 
effect. 4 

CEQA Conclusion:  5 

Near-Term Timeframe 6 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 7 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 8 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 9 
effects of construction would be less than significant under CEQA. Alternative 4 would remove 2,726 10 
acres of modeled habitat (2,512 permanent, 214 temporary) for Modesto song sparrow in the study 11 
area in the near-term. These effects would result from the construction of the water conveyance 12 
facilities (CM1, 149 acres), and implementing other conservation measures (CM2 Yolo Bypass 13 
Fisheries Enhancement, CM4 Tidal Natural Communities Restoration, and CM5 Seasonally Inundated 14 
Floodplain Restoration—2,577 acres). 15 

Typical NEPA and CEQA project-level mitigation ratios for those natural communities that would be 16 
affected would be 1:1 for restoration/creation and 1:1 protection of habitat. Using these ratios 17 
would indicate that 149 acres of suitable habitat should be restored/created and 149 acres should 18 
be protected to mitigate the CM1 losses of 149 acres of Modesto song sparrow habitat. The near-19 
term effects of other conservation actions would remove 2,577 acres of modeled habitat, and 20 
therefore require 2,577 acres of restoration/creation and 2,577 acres of protection of Modesto song 21 
sparrow habitat using the same typical NEPA and CEQA ratios (1:1 for restoration/creation and 1:1 22 
for protection).  23 

The BDCP has committed to near-term goals of protecting 750 acres and restoring 800 acres of the 24 
valley/foothill riparian natural community, restoring 2,000 acres of tidal freshwater emergent 25 
wetland, restoring 500 acres of managed wetland, and restoring 400 acres of nontidal marsh in the 26 
Plan Area (see Table 3-4 in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS). These 27 
conservation actions are associated with CM3, CM4, CM7, and CM10 and would occur in the same 28 
timeframe as the construction and early restoration losses, thereby avoiding a significant impact of 29 
habitat loss on Modesto song sparrow. The majority of the riparian restoration acres would occur in 30 
CZ 7 as part of a reserve system with extensive wide bands or large patches of valley/foothill 31 
riparian natural community (Objectives VFRNC1.1 and VFRNC1.2 in Chapter 3, Conservation 32 
Strategy, of the Draft BDCP) and would provide suitable Modesto song sparrow nesting habitat. The 33 
tidal freshwater emergent wetland would be restored in CZs 1, 2, 4, 5, 6, and/or 7 (Objective 34 
TFEWNC1.1) and would be restored in a way that creates topographic heterogeneity and in areas 35 
that increase connectivity among protected lands (Objective TFEWNC2.2). The nontidal marsh 36 
restoration would occur in CZs 2, 4, and/or 5, and the managed wetland restoration would occur in 37 
CZs 3, 4, 5, or 6. Both the nontidal marsh and managed wetland restoration are associated with 38 
CM10 and would provide nesting habitat for Modesto song sparrow.  39 

The Plan also includes commitments to protect patches of important wildlife habitat on cultivated 40 
lands such as trees and shrubs along borders and roadside, riparian corridors, and wetlands 41 
(Objective CLNC1.3). In addition, 20- to 30-foot-wide hedgerows would be established along field 42 
borders and roadsides, which would provide additional habitat for the species (Objective SH2.2). 43 
The management of protected grasslands to increase insect prey through techniques such as the 44 
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avoidance of use of pesticides (Objectives ASWNC2.4, VPNC2.5, and GNC2.4) would provide further 1 
benefits to foraging Modesto song sparrows. These Plan objectives represent performance 2 
standards for considering the effectiveness of conservation actions.  3 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 4 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 5 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 6 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 7 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 8 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 9 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 10 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 11 
RDEIR/SDEIS. 12 

In the absence of other conservation actions, the effects on Modesto song sparrow habitat would 13 
represent an adverse effect as a result of habitat modification and potential direct mortality of a 14 
special-status species. This impact would be significant. Modesto song sparrow is not a covered 15 
species under the BDCP. For the BDCP to avoid an adverse effect on individuals, preconstruction 16 
surveys for noncovered avian species would be required to ensure that nests are detected and 17 
avoided. The acres of restoration and protection contained in the near-term Plan goals and the 18 
additional detail in the biological objectives satisfy the typical mitigation that would be applied to 19 
the project-level effects of CM1 on Modesto song sparrow, as well as mitigate the near-term effects 20 
of the other conservation measures. With the acres of habitat protection and restoration described 21 
above, in addition to AMM1-7, and implementation of Mitigation Measure BIO-75, Conduct 22 
Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, Alternative 4 would not 23 
result in a substantial adverse effect through habitat modification and would not substantially 24 
reduce the number or restrict the range of the species. Therefore, Alternative 4 would have a less-25 
than-significant impact on Modesto song sparrow.  26 

 27 

Late Long-Term Timeframe 28 

Alternative 4 as a whole would result in the permanent loss of and temporary effects on 3,571 acres 29 
(3,321 acres of permanent loss, 250 acres of temporary loss) of modeled Modesto song sparrow 30 
habitat during the term of the Plan. The locations of these losses are described above in the analyses 31 
of individual conservation measures. The Plan includes conservation commitments through CM3 32 
Natural Communities Protection and Restoration, CM4 Tidal Natural Communities Restoration, and 33 
CM10 Nontidal Marsh Restoration to protect 750 acres and restore 5,000 acres of the valley/foothill 34 
riparian natural community, restore 24,000 acres of tidal freshwater emergent wetland, restore 500 35 
acres of managed wetland, and restore 1,200 acres of nontidal marsh in the Plan Area (see Table 3-4 36 
in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS). Additional acres of valley/foothill 37 
riparian habitat would be restored as a component of channel margin enhancement actions (CM6) 38 
along 20 miles of river and slough channels in the Delta, some of which would be expected to 39 
support nesting habitat for Modesto song sparrow. Of the 5,000 acres of restored riparian natural 40 
communities, a minimum of 3,000 acres of valley/foothill riparian would be restored within the 41 
seasonally inundated floodplain, and 1,000 acres would be managed as dense early to mid-42 
successional riparian forest (Objectives VFRNC1.1 and VFRNC1.2). Goals and objectives in the Plan 43 
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for riparian restoration also include the maintenance and enhancement of structural heterogeneity 1 
(Objective VFRNC2.1) which would provide suitable nesting habitat for Modesto song sparrow. 2 

The tidal freshwater emergent wetland would be restored in CZs 1, 2, 4, 5, 6, and/or 7 (Objective 3 
TFEWNC1.1) and would be restored in a way that creates topographic heterogeneity and in areas 4 
that increase connectivity among protected lands (Objective TFEWNC2.2). The nontidal marsh 5 
restoration would occur in CZs 2, 4, and/or 5, and the managed wetland restoration would occur in 6 
CZs 3, 4, 5, or 6. Both the nontidal marsh and managed wetland restoration are associated with 7 
CM10 and would provide nesting habitat for Modesto song sparrow.  8 

The Plan includes commitments to protect patches of important wildlife habitat on cultivated lands 9 
such as trees and shrubs along borders and roadside, riparian corridors, and wetlands (Objective 10 
CLNC1.3). In addition, 20- to 30-foot-wide hedgerows would be established along field borders and 11 
roadsides, which would provide additional habitat for the species (Objective SH2.2). The 12 
management of protected grasslands to increase insect prey through techniques such as the 13 
avoidance of use of pesticides (Objectives ASWNC2.4, VPNC2.5, and GNC2.4) would provide further 14 
benefits to foraging Modesto song sparrows. These Plan objectives represent performance 15 
standards for considering the effectiveness of conservation actions. The acres of restoration and 16 
protection contained in the near-term Plan goals and the additional detail in the biological objectives 17 
satisfy the typical mitigation that would be applied to the project-level effects of CM1 on Modesto 18 
song sparrow, as well as mitigate the near-term effects of the other conservation measures. 19 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 20 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 21 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 22 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 23 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 24 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 25 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 26 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 27 
RDEIR/SDEIS.  28 

In the absence of other conservation actions, the effects on Modesto song sparrow habitat would 29 
represent an adverse effect as a result of habitat modification and potential direct mortality of a 30 
special-status species. This impact would be significant. Considering Alternative 4’s protection and 31 
restoration provisions, which would provide acreages of new high-value or enhanced habitat in 32 
amounts suitable to compensate for habitats lost to construction and restoration activities, and with 33 
the implementation of AMM1–AMM7, and Mitigation Measure BIO-75, the loss of habitat or direct 34 
mortality through implementation of Alternative 4 would not result in a substantial adverse effect 35 
through habitat modifications and would not substantially reduce the number or restrict the range 36 
of either species. Therefore, the loss of habitat or potential mortality under this alternative would 37 
have a less-than-significant impact on Modesto song sparrow. 38 

Mitigation Measure BIO-75: Conduct Preconstruction Nesting Bird Surveys and Avoid 39 
Disturbance of Nesting Birds 40 

See Mitigation Measure BIO-75 under Impact BIO-75. 41 
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Impact BIO-143: Effects on Modesto Song Sparrow Associated with Electrical Transmission 1 
Facilities  2 

New transmission lines would increase the risk for bird-power line strikes, which could result in 3 
injury or mortality of Modesto song sparrow. Existing lines currently pose this risk for Modesto song 4 
sparrow and the incremental increased risk from the construction of new transmission lines is not 5 
expected to adversely affect the population.  6 

NEPA Effects: The incremental increased risk of bird-powerline strikes from the construction of new 7 
transmission lines would not adversely affect the Modesto song sparrow population. 8 

CEQA Conclusion: The incremental increased risk of bird-powerline strikes from the construction of 9 
new transmission lines would have a less-than-significant impact on the Modesto song sparrow 10 
population. 11 

Impact BIO-144: Indirect Effects of Plan Implementation on Modesto Song Sparrow  12 

Indirect construction- and operation-related effects: Noise and visual disturbances associated 13 
with construction-related activities could result in temporary disturbances that affect Modesto song 14 
sparrow use of modeled habitat. Construction noise above background noise levels (greater than 50 15 
dBA) could extend 500 to 5,250 feet from the edge of construction activities (Appendix 5.J, 16 
Attachment 5J.D, Indirect Effects of the Construction of the BDCP Conveyance Facility on Sandhill 17 
Crane, Table 4 in Appendix D, Substantive BDCP Revisions, of this RDEIR/SEIS), although there are no 18 
available data to determine the extent to which these noise levels could affect Modesto song 19 
sparrow. Indirect effects associated with construction include noise, dust, and visual disturbance 20 
caused by grading, filling, contouring, and other ground-disturbing operations. Construction-related 21 
noise and visual disturbances could disrupt nesting and foraging behaviors, and reduce the 22 
functions of suitable habitat which could result in an adverse effect on these species. Mitigation 23 
Measure BIO-75, Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting 24 
Birds, would be available to minimize adverse effects on active nests. The use of mechanical 25 
equipment during water conveyance construction could cause the accidental release of petroleum or 26 
other contaminants that could affect these species or their prey in the surrounding habitat. AMM1–27 
AMM7 including AMM2 Construction Best Management Practices and Monitoring would minimize the 28 
likelihood of such spills from occurring. The inadvertent discharge of sediment or excessive dust 29 
adjacent to Modesto song sparrow could also have a negative effect on these species. AMM1–AMM7 30 
would ensure that measures are in place to prevent runoff from the construction area and the 31 
negative effects of dust on wildlife adjacent to work areas.  32 

Methylmercury Exposure: Marsh (tidal and nontidal) and floodplain restoration have the potential 33 
to increase exposure to methylmercury. Mercury is transformed into the more bioavailable form of 34 
methylmercury in aquatic systems, especially areas subjected to regular wetting and drying such as 35 
tidal marshes and flood plains (Alpers et al. 2008). Thus, BDCP restoration activities that create 36 
newly inundated areas could increase bioavailability of mercury (see Chapter 3, Conservation 37 
Strategy, of the Draft BDCP for details of restoration). Species sensitivity to methylmercury differs 38 
widely and there is a large amount of uncertainty with respect to species-specific effects. Increased 39 
methylmercury associated with natural community and floodplain restoration could indirectly affect 40 
Modesto song sparrow, via uptake in lower tropic levels (as described in Appendix 5.D, 41 
Contaminants, of the Draft EIR/EIS).  42 
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In addition, the potential mobilization or creation of methylmercury within the Plan Area varies 1 
with site-specific conditions and would need to be assessed at the project level. CM12 Methylmercury 2 
Management (as revised in Appendix D, Substantive BDCP Revisions, in this RDEIR/SDEIS) contains 3 
provisions for project-specific Mercury Management Plans. Site-specific restoration plans that 4 
address the creation and mobilization of mercury, as well as monitoring and adaptive management 5 
as described in CM12 would be available to address the uncertainty of methylmercury levels in 6 
restored tidal marsh and potential impacts on Modesto song sparrow.  7 

NEPA Effects: Indirect effects on Modesto song sparrow as a result of constructing the Alternative 4 8 
water conveyance facilities could adversely affect individuals in the absence of other conservation 9 
actions. The incorporation of AMM1–AMM7 into the BDCP and the implementation of Mitigation 10 
Measure BIO-75, Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting 11 
Birds, would minimize this adverse effect. The implementation of tidal natural communities 12 
restoration or floodplain restoration could result in increased exposure of Modesto song sparrow to 13 
methylmercury. However, it is unknown what concentrations of methylmercury are harmful to the 14 
species and the potential for increased exposure varies substantially within the study area. Site-15 
specific restoration plans that address the creation and mobilization of mercury, as well as 16 
monitoring and adaptive management as described in CM12 Methylmercury Management would 17 
address the potential impacts of methylmercury levels in restored tidal marsh in the study area. The 18 
site-specific planning phase of marsh restoration would be the appropriate place to assess the 19 
potential for risk of methylmercury exposure for Modesto song sparrow, once site specific sampling 20 
and other information could be developed. 21 

CEQA Conclusion: Indirect effects on Modesto song sparrow as a result of constructing the 22 
Alternative 4 water conveyance facilities could have a significant impact on the species. The 23 
incorporation of AMM1–AMM7 into the BDCP and the implementation of Mitigation Measure BIO-24 
75, Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would 25 
reduce this impact to a less-than-significant level. The implementation of tidal natural communities 26 
restoration or floodplain restoration could result in increased exposure of Modesto song sparrow to 27 
methylmercury. However, it is unknown what concentrations of methylmercury are harmful to the 28 
species. Site-specific restoration plans that address the creation and mobilization of mercury, as well 29 
as monitoring and adaptive management as described in CM12 Methylmercury Management, would 30 
address the potential impacts of methylmercury levels in restored tidal marsh in the study area.  31 

Mitigation Measure BIO-75: Conduct Preconstruction Nesting Bird Surveys and Avoid 32 
Disturbance of Nesting Birds 33 

See Mitigation Measure BIO-75 under Impact BIO-75. 34 

Impact BIO-145: Periodic Effects of Inundation on Modesto Song Sparrow as a Result of 35 
Implementation of Conservation Components  36 

Flooding of the Yolo Bypass (CM2) would inundate 81–158 acres of modeled Modesto song sparrow 37 
habitat. However, inundation would occur during the nonbreeding season. Reduced foraging habitat 38 
availability would be expected during the fledgling period of the nesting season due to periodic 39 
inundation.  40 

Based on hypothetical floodplain restoration, construction of setback levees from seasonally 41 
inundated floodplain restoration (CM5) could result in periodic inundation of up to approximately 42 
284 acres of Modesto song sparrow modeled habitat (Table 12-4-52).  43 
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The periodic inundation of the Yolo Bypass (CM2) and of seasonal floodplains (CM5) is expected to 1 
restore a more natural flood regime in support of wetland and riparian vegetation types that 2 
support Modesto song sparrow habitat, but may reduce the availability of nesting habitat during 3 
years when flooding extends into the nesting season (past March). 4 

NEPA Effects: Periodic effects of inundation would not result in an adverse effect on Modesto song 5 
sparrow because increased frequency and duration of inundation would be expected to restore a 6 
more natural flood regime in support of wetland and riparian vegetation types that support Modesto 7 
song sparrow habitat.  8 

CEQA Conclusion: Periodic effects of inundation would have a less-than-significant impact on 9 
Modesto song sparrow because increased frequency and duration of inundation would be expected 10 
to restore a more natural flood regime in support of wetland and riparian vegetation types that 11 
support Modesto song sparrow habitat.  12 

Bank Swallow 13 

This section describes the effects of Alternative 4, including construction and implementation of 14 
other conservation components, on bank swallow. Bank swallows nest in colonies along rivers, 15 
streams, or other water and require fine textured sandy soils in vertical banks to create their 16 
burrows. There is little suitable habitat for bank swallow in the study area because most of the 17 
erodible banks have been stabilized with of levee revetment. The placement of rock revetment 18 
prevents the lateral migration of rivers, removing the natural river process that creates vertical 19 
banks through erosion (Bank Swallow Technical Advisory Committee 2013, Stillwater Sciences 20 
2007).An estimated 70-90% of the bank swallow population in California nests along the 21 
Sacramento and Feather Rivers (Bank Swallow Technical Advisory Committee 2013) upstream of 22 
the study area. However, there are three CNDDB records of bank swallow colonies in the study area: 23 
two in CZ 2 north of Fremont Weir, and one in CZ 5 on Brannan Island, just west of Twitchell Island.  24 

The closest natural community to represent modeled habitat for bank swallow is valley foothill 25 
riparian. Although there are impacts to the valley foothill riparian natural community along the 26 
northeast corner of Clifton Court Forebay, at the intermediate forebay, and on Bouldin Island, it is 27 
highly unlikely that the habitat in these locations is suitable for bank swallow (alluvial soils that 28 
form steep, eroded banks that have not been stabilized with levee revetment). Reusable tunnel 29 
material areas are not expected to be colonized by nesting bank swallows, as it is unlikely that the 30 
substrate would provide suitable nesting habitat for the species. However, if reusable tunnel 31 
material areas were to become suitable for swallows over time, Mitigation Measure BIO-146 Active 32 
Bank Swallow Colonies Shall Be Avoided and Indirect Effects on Bank Swallow Will Be Minimized, 33 
would avoid impacts on nesting bank swallows by requiring surveys to be conducted prior to the 34 
removal of reusable tunnel material. Construction and restoration associated with Alternative 4 35 
conservation measures would not result in the direct loss of modeled habitat for bank swallow. 36 
However, indirect effects of noise and visual disturbance from CM2 Yolo Bypass Fisheries 37 
Enhancements and CM4 Tidal Natural Communities Restoration could impact bank swallow colonies 38 
if they were present near work areas. In addition, there is uncertainty with respect to how water 39 
flows upstream of the study area would affect bank swallow habitat.  40 

As explained below, impacts on bank swallow under Alternative 4 would not be adverse for NEPA 41 
purposes and would be less than significant for CEQA purposes with the implementation of 42 
mitigation measures to monitor colonies and address the uncertainty of upstream operations on the 43 
species.  44 
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Table 12-4-53. Changes in Bank Swallow Modeled Habitat Associated with Alternative 4 (acres)a 1 

Conservation 
Measureb 

Habitat 
Type 

Permanent  Temporary  Periodicd 

NT LLT c  NT LLT c  Yolo Floodplain 

CM1 Nesting 0 0  0 0  NA NA 

Total Impacts CM1 0 0  0 0  NA NA 

CM2–CM18 Nesting 0 0  0 0  0 0 

Total Impacts CM2–CM18 0 0  0 0  0 0 

TOTAL IMPACTS 0 0  0 0  0 0 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only.  

NT = near-term 

LLT = late long-term 

NA = not applicable 

 2 

Impact BIO-146: Indirect Effects of Implementation of Conservation Components on Bank 3 
Swallow  4 

Noise and visual disturbances during restoration activities from CM2 Yolo Bypass Fisheries 5 
Enhancement, and CM4 Tidal Natural Communities Restoration including operation of earthmoving 6 
equipment and human activities at work sites, could result in temporary disturbances that cause 7 
bank swallow to abandon active nest burrows adjacent to construction areas. Bank swallow colonies 8 
with occupied burrows have been recorded in CZ 2 and CZ 5 and construction-related disturbances 9 
could result in an adverse effect on individuals. Various activities related to CM11 Natural 10 
Communities Enhancement and Management could also have indirect impacts on bank swallow. 11 

NEPA Effects: Construction activities associated with habitat restoration could adversely affect bank 12 
swallow colonies in the absence of other measures. Noise and visual disturbances could result in 13 
adverse effects on bank swallows if active colonies were present within 500 feet of work areas. 14 
Mitigation Measure BIO-146, Active Bank Swallow Colonies Shall Be Avoided and Indirect Effects on 15 
Bank Swallow Will Be Minimized, would be available to address this effect. 16 

CEQA Conclusion: Construction activities associated with habitat restoration could result in a 17 
significant impact on bank swallow colonies in the absence of other measures. Noise and visual 18 
disturbances could result in significant impacts on bank swallows if active colonies were present 19 
within 500 feet of work areas. Implementation of Mitigation Measure BIO-146, Active Bank Swallow 20 
Colonies Shall Be Avoided and Indirect Effects on Bank Swallow Will Be Minimized, would reduce this 21 
impact to a less-than-significant level. 22 
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Mitigation Measure BIO-146: Active Bank Swallow Colonies Shall Be Avoided and Indirect 1 
Effects on Bank Swallow Will Be Minimized 2 

To the extent practicable, BDCP proponents will not construct conservation components during 3 
the bank swallow nesting season (April 1 through August 31). If construction activities cannot 4 
be avoided during nesting season, a qualified biologist will conduct preconstruction surveys to 5 
determine if active bank swallow nesting colonies are present within 500 feet of work areas. If 6 
no active nesting colonies are present, no further mitigation is required. Reusable tunnel 7 
material areas are not expected to be colonized by nesting bank swallows, as it is unlikely that 8 
the substrate would provide suitable nesting habitat for the species. However, reusable tunnel 9 
material sites could become suitable for swallows over time. Surveys of reusable tunnel material 10 
areas that have been present for at least 1 year, allowing the substrate to stabilize, will be 11 
conducted prior to the removal of reusable tunnel material.  12 

If active colonies are detected, BDCP proponents will establish a nondisturbance buffer 13 
(determined in coordination with CDFW and the Bank Swallow Technical Advisory Committee) 14 
around the colony during the breeding season. In addition, a qualified biologist will monitor any 15 
active colony within 500 feet of construction to ensure that construction activities do not affect 16 
nest success.  17 

Impact BIO-147: Effects of Upstream Reservoir and Water Conveyance Facilities Operations 18 
on Bank Swallow  19 

Bank swallows are a riparian species that have evolved to deal with a dynamic system that changes 20 
with annual variation in variables such as rainfall, or late snowpack runoff. The primary threat to the 21 
species is loss of nesting habitat from the placement of rock revetment for levee stabilization. 22 
Because of this limited available habitat, and the reduction of natural river process, the species is 23 
highly sensitive to 1) reductions in winter flows which are necessary to erode banks for habitat 24 
creation, and 2) high flows during the breading season. The potential impacts of changes in 25 
upstream flows during the breeding season on bank swallows are the flooding of active burrows and 26 
destruction of burrows from increased bank sloughing. Bank swallows arrive in California and begin 27 
to excavate their burrows in March, and the peak egg-laying occurs during April and May (Bank 28 
Swallow Technical Advisory Committee 2013). Therefore, increases in flows after the March when 29 
the swallows have nested and layed eggs in the burrows could result in the loss of nests. On the 30 
Sacramento River, breeding season flows between 14,000 and 30,000 cfs have been associated with 31 
localized bank collapses that resulted in partial or complete colony failure (Stillwater Sciences 32 
2007).  33 

The CALSIM II modeling results of mean monthly flow were analyzed for three flow gauge stations 34 
on the Sacramento River (Sacramento River at Keswick, Sacramento River upstream of Red Bluff, 35 
Sacramento River at Verona) and two flow gauge stations on the Feather River (Feather River high-36 
flow channel at Thermalito Dam, and Feather River at the confluence with the Sacramento River). 37 
Flows were estimated for wet years, above normal years, below normal years, dry years, and critical 38 
years. An average also was estimated (see Chapter 5, Section 5.3.1, Methods for Analysis, of this 39 
RDEIR/SDEIS for a description of the model). 40 

On the Sacramento River at the Keswick and Red Bluff gauges, mean monthly flows under 41 
Alternative 4 could increase between April and August in below normal, dry, and critical years based 42 
on modeling assumptions and output (Table 1 in Section 11C.4.1.1 and Table 3 in Section 11C.4.1.2 43 
of Appendix 11C, CALSIM II Model Results Utilized in the Fish Analysis, of the Draft EIR/EIS) which 44 
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could lead to inundation of active colonies. However, model outputs indicate that flows under 1 
Existing Conditions and the predicted flows in the late long-term without the project (NAA) also 2 
show increases in flows during the breeding season (April through August) in these water year 3 
types. Similar trends are shown for the Feather River (Table 15 in Section 11C.4.1.8 and Table 17 in 4 
Section 11C.4.1.9 of Appendix 11C, CALSIM II Model Results Utilized in the Fish Analysis, of the Draft 5 
EIR/EIS). In addition, at the Verona flow gauge on the Sacramento River in average water years 6 
(Table 7 in Section 11C.4.1.4 of Appendix 11C, CALSIM II Model Results Utilized in the Fish Analysis, of 7 
the Draft EIR/EIS) flows are predicted to be greater than 14,000 cfs during the breeding season 8 
(April through August,) which could lead to bank collapse. However, flows of this height are 9 
recorded under Existing Conditions at this flow gague and are also predicted for the late long-term 10 
without the project (NAA).  11 

NEPA Effects: High spring flows on the Sacramento and Feather Rivers may already be impacting 12 
bank swallow colonies during the breeding season, and predicted flows under Alternative 4 would 13 
not be substantially greater than under the No Action Alternative. However, because of the 14 
complexity of variables that dictate suitable habitat for the species, there is uncertainty regarding 15 
the potential for and magnitude of impacts on bank swallow from changes in upstream operations. 16 
Soil type, high winter flows, and low spring flows all contribute to successful nesting of bank 17 
swallow, and even moderate changes in seasonal flows could have an adverse effect on breeding 18 
success for the species. Mitigation Measure BIO-147, Monitor Bank Swallow Colonies and Evaluate 19 
Winter and Spring Flows Upstream of the Study Area, would be available to address the uncertainty of 20 
potential adverse effects of upstream operations on bank swallow.  21 

CEQA Conclusion: High spring flows on the Sacramento and Feather Rivers may already be 22 
impacting bank swallow colonies during the breeding season, and predicted flows under Alternative 23 
4 would not be substantially greater than under the No Action Alternative. However, because of the 24 
complexity of variables that dictate suitable habitat for the species, there is uncertainty regarding 25 
the potential for and magnitude of impacts on bank swallow from changes in upstream operations. 26 
There are many variables that dictate suitable habitat for the species that cannot be clearly 27 
quantified, and seasonal changes in flow could increase or decrease suitable habitat for bank 28 
swallow depending on soil type and location of current colonies. Implementation of Mitigation 29 
Measure BIO-147, Monitor Bank Swallow Colonies and Evaluate Winter and Spring Flows Upstream of 30 
the Study Area, would address this potential significant impact and further determine if additional 31 
mitigation is required for bank swallow. 32 

Mitigation Measure BIO-147: Monitor Bank Swallow Colonies and Evaluate Winter and 33 
Spring Flows Upstream of the Study Area  34 

To address the uncertainty of the impact of upstream spring flows on existing bank swallow 35 
habitat, DWR will monitor existing colonies upstream of the study area and collect habitat 36 
suitability data including soil type, number of active burrows per colony, and height of average 37 
burrows. DWR will quantify the magnitude of spring flows that would result in potential 38 
mortality of active colonies. In addition, to determine the degree to which reduced winter flows 39 
are contributing to habitat loss, DWR will quantify the winter flows required for river meander 40 
to create suitable habitat through lateral channel migration and bank resurfacing. If impacts of 41 
upstream flows on bank swallow are identified, replacement habitat will be established at a 42 
minimum of 2:1 for the length of bank habitat affected. Replacement habitat will consist of 43 
removing bank revetment to create habitat for bank swallow at a location subject to CDFW 44 
approval (Bank Swallow Technical Advisory Committee 2013). 45 
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 1 

Yellow-Headed Blackbird 2 

This section describes the effects of Alternative 4, including water conveyance facilities construction 3 
and implementation of other conservation components, on yellow-headed blackbird. The habitat 4 
model used to assess impacts on yellow-headed blackbird includes nesting habitat and foraging 5 
habitat. Modeled nesting habitat includes tidal freshwater emergent wetland, other natural seasonal 6 
wetland, nontidal freshwater perennial emergent wetland, and managed wetland. These natural 7 
communities support aquatic insects which are important prey items for yellow-headed blackbird 8 
young (Beedy 2008). Modeled foraging habitat for yellow-headed blackbird consists of cultivated 9 
lands and noncultivated land cover types known to support abundant insect populations, including 10 
corn, pasture, and feedlots.  11 

Construction and restoration associated with Alternative 4 conservation measures would result in 12 
both temporary and permanent losses of yellow-headed blackbird modeled habitat as indicated in 13 
Table 12-4-54. Full implementation of Alternative 4 would include the following biological 14 
objectives over the term of the BDCP which would also benefit yellow-headed blackbird (see 15 
Chapter 3, Section 3.3, Biological Goals and Objectives, of the Draft BDCP).  16 

 Restore or create at least 24,000 acres of tidal freshwater emergent wetland in CZs 1, 2, 4, 5, 6, 17 
and/or 7 (Objective TFEWNC1.1, associated with CM4). 18 

 Create at least 1,200 acres of nontidal marsh consisting of a mosaic of nontidal perennial aquatic 19 
and nontidal freshwater emergent wetland natural communities (Objective NFEW/NPANC1.1, 20 
associated with CM10). 21 

 Protect and enhance at least 8,100 acres of managed wetland, at least 1,500 acres of which are 22 
in the Grizzly Island Marsh Complex (Objective MWNC1.1, associated with CM3). 23 

 Protect at least 8,000 acres of grassland with at least 2,000 acres protected in CZ 1, at least 1,000 24 
acres protected in CZ 8, at least 2,000 acres protected in CZ 11, and the remainder distributed 25 
among CZs 1, 2, 4, 5, 7, 8, and 11 (Objective GNC1.1, associated with CM3). 26 

 Restore at least 2,000 acres of grasslands (Objective GNC1.2, associated with CM8). 27 

 Protect at least 150 acres of alkali seasonal wetland and at least 600 acres of existing vernal pool 28 
complex in CZs 1, 8, and/or 11 (Objective ASWNC1.1, Objective VPNC1.1, associated with CM3). 29 

 Maintain and protect the small patches of important wildlife habitats associated with cultivated 30 
lands that occur in cultivated lands within the reserve system, including isolated valley oak 31 
trees, trees and shrubs along field borders and roadsides, remnant groves, riparian corridors, 32 
water conveyance channels, grasslands, ponds, and wetlands (Objective CLNC1.3, associated 33 
with CM3). 34 

 Protect at least 11,050 acres of high- to very high-value breeding-foraging habitat (Table 12-4-35 
54) in CZs 1, 2, 3, 4, 7, 8, or 11 (Objective TRBL1.3, associated with CM3).  36 

 Maintain and protect the small patches of important wildlife habitats associated with cultivated 37 
lands that occur in cultivated lands within the reserve system, including isolated valley oak 38 
trees, trees and shrubs along field borders and roadsides, remnant groves, riparian corridors, 39 
water conveyance channels, grasslands, ponds, and wetlands (Objective CLNC1.3, associated 40 
with CM3). 41 
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 Increase prey abundance and accessibility for grassland-foraging species (Objective GNC2.4, 1 
associated with CM11) 2 

As explained below, with the restoration or protection of these amounts of habitat, in addition to 3 
management activities to enhance habitats for the species and implementation of AMM1–AMM7, 4 
AMM27 Selenium Management, and Mitigation Measure BIO-75, impacts on yellow-headed blackbird 5 
would not be adverse for NEPA purposes and would be less than significant for CEQA purposes.  6 

Table 12-4-54. Changes in Yellow-Headed Blackbird Modeled Habitat Associated with 7 
Alternative 4 8 

Conservation 
Measureb Habitat Type 

Permanent  Temporary  Periodicd 

NT LLT c  NT LLT c  CM2 CM5 

CM1 
Nesting 27 27  51 51  NA NA 

Foraging 1,582 1,582  399 399  NA NA 

Total Impacts CM1 1,609 1,609  450 450  NA NA 

CM2–CM18 
Nesting 5,814 13,902  45 46  961–2,678 18 

Foraging 5,612 26,673  376 905  368–1,476 2,701 

Total Impacts CM2–CM18 11,426 40,575  421 951  1,495-4,394 2,719 

Total Nesting 5,841 13,929  96 97  961–2,678 18 

Total Foraging 7,194 28,255  775 1,304  368–1,476 2,701 

TOTAL IMPACTS 13,035 42,184  871 1,401  1,495-4,394 2,719 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. CM2 periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

NT = near-term 

LLT = late long-term 

NA = not applicable 

 9 

Impact BIO-148: Loss of Habitat for and Direct Mortality of Yellow-Headed Blackbird 10 

Alternative 4 conservation measures would result in the combined permanent and temporary loss 11 
of up to 43,585 acres of modeled habitat (14,026 acres of nesting habitat and 29,559 acres of 12 
foraging habitat) for yellow-headed blackbird (Table 12-4-54). Conservation measures that would 13 
result in these losses are conveyance facilities and transmission line construction, and establishment 14 
and use of reusable tunnel material areas (CM1), Yolo Bypass improvements (CM2), tidal habitat 15 
restoration (CM4), floodplain restoration (CM5), riparian restoration (CM7), grassland restoration 16 
(CM8), marsh restoration (CM10), and construction of conservation hatcheries (CM18). Habitat 17 
enhancement and management activities (CM11) which include ground disturbance or removal of 18 
nonnative vegetation could result in local adverse habitat effects. In addition, maintenance activities 19 
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associated with the long-term operation of the water conveyance facilities and other BDCP physical 1 
facilities could degrade or eliminate yellow-headed blackbird suitable habitat. Each of these 2 
individual activities is described below. A summary statement of the combined impacts and NEPA 3 
effects, and a CEQA conclusion follow the individual conservation measure discussions. 4 

 CM1 Water Facilities Construction: Construction of Alternative 4 water conveyance facilities 5 
would result in the combined permanent and temporary loss of up to 78 acres of yellow-headed 6 
blackbird nesting habitat (27 acres of permanent loss and 51 acres of temporary loss). In 7 
addition, 1,981 acres of foraging habitat would be removed (1,582 acres of permanent loss, 399 8 
acres of temporary loss). Activities that would impact suitable yellow-headed blackbird habitat 9 
consist of tunnel, forebay, and intake construction, temporary access roads, and construction of 10 
transmission lines. The largest losses of foraging habitat would occur from loss of corn. There 11 
are no occurrences of yellow-headed blackbird that overlap with the construction footprint for 12 
CM1. However, Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird Surveys and 13 
Avoid Disturbance of Nesting Birds, would be available to address adverse effects on nesting 14 
yellow-headed blackbirds. Impacts from CM1 would occur in the central delta in CZs 3–6, and CZ 15 
8. Refer to the Terrestrial Biology Mapbook in Appendix A of this RDEIR/SDEIS for a detailed 16 
view of Alternative 4 construction locations. Impacts from CM1 would occur within the first 10–17 
14 years of Plan implementation. 18 

 CM2 Yolo Bypass Fisheries Enhancement: Construction of the Yolo Bypass fisheries enhancement 19 
would result in the combined permanent and temporary loss of up to 100 acres of nesting 20 
habitat (55 acres of permanent loss, 45 acres of temporary loss) in the Yolo Bypass in CZ 2. In 21 
addition, 1,144 acres of foraging habitat would be removed (879 acres of permanent loss, 265 22 
acres of temporary loss). The loss is expected to occur during the first 10 years of Alternative 4 23 
implementation. 24 

 CM4 Tidal Natural Communities Restoration: Site preparation and inundation from CM4 would 25 
permanently remove or convert an estimated 13,847 acres of nesting habitat, which would 26 
consist primarily of managed wetland. In addition, 20,029 acres of foraging habitat would be 27 
lost or converted as a result of tidal restoration, over half of which would be from the loss or 28 
conversion of alfalfa. However, the resulting 65,000 acres of tidal natural communities would 29 
also provide habitat for the species, 24,000 acres of which would be tidal freshwater natural 30 
communities providing breeding habitat for yellow-headed blackbird.  31 

 CM5 Seasonally Inundated Floodplain Restoration: Construction of setback levees to restore 32 
seasonally inundated floodplain and riparian restoration actions would remove approximately 2 33 
acres of yellow-headed blackbird nesting habitat (1 acres of permanent loss, 1 acres of 34 
temporary loss) and 1,641 acres of foraging habitat (1,051 acres of permanent loss, 590 acres of 35 
temporary loss). These losses would be expected after the first 10 years of Alternative 4 36 
implementation along the San Joaquin River and other major waterways in CZ 7. 37 

 CM7 Riparian Natural Community Restoration: Riparian restoration would permanently remove 38 
approximately 509 acres of yellow-headed blackbird foraging habitat as part of tidal restoration 39 
and 2,033 acres as part of seasonal floodplain restoration through CM7.  40 

 CM8 Grassland Natural Community Restoration: Restoration of grassland is expected to be 41 
implemented on agricultural lands and would result in the conversion of 926 acres of yellow-42 
headed blackbird agricultural foraging habitat to grassland foraging habitat in CZs 1, 2, 4, 5, 7, 8, 43 
and 11. If agricultural lands supporting higher value foraging habitat than the restored 44 
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grassland were removed, there would be a loss of white-tailed kite foraging habitat value. CM8 1 
would result in the restoration of 2,000 acres of grassland foraging habitat in the study area. 2 

 CM10 Nontidal Marsh Restoration: Restoration and creation of nontidal freshwater marsh would 3 
result in the permanent conversion of 988 acres of cultivated lands foraging habitat to nontidal 4 
marsh in CZ 2 and CZ 4. Yellow-headed blackbird nesting habitat may develop along the margins 5 
of restored nontidal marsh and restoration would also provide foraging habitat for the species.  6 

 CM11 Natural Communities Enhancement and Management: Habitat management- and 7 
enhancement-related activities could disturb yellow-headed blackbird nests if they were 8 
present near work sites. A variety of habitat management actions included in CM11 that are 9 
designed to enhance wildlife values in BDCP-protected habitats may result in localized ground 10 
disturbances that could temporarily remove small amounts of yellow-headed blackbird habitat 11 
and reduce the functions of habitat until restoration is complete. Ground-disturbing activities, 12 
such as removal of nonnative vegetation and road and other infrastructure maintenance, would 13 
be expected to have minor effects on available yellow-headed blackbird habitat. These effects 14 
cannot be quantified, but are expected to be minimal and would be avoided and minimized by 15 
the AMMs listed below (AMMs are described in detail in Appendix 3.C, Avoidance and 16 
Minimization Measures, of the Draft BDCP, and an updated version of AMM6 Disposal and Reuse 17 
of Spoils, Reusable Tunnel Material and Dredged Material is described in Appendix D, Substantive 18 
BDCP Revisions, of this RDEIR/SDEIS). CM11 would also include the construction of recreational-19 
related facilities, including trails, interpretive signs, and picnic tables (see Chapter 4, Covered 20 
Activities and Associated Federal Actions, of the Draft BDCP). The construction of trailhead 21 
facilities, signs, staging areas, picnic areas, bathrooms, etc. would be placed on existing, 22 
disturbed areas when and where possible. However, approximately 50 acres of grassland 23 
foraging habitat would be lost from the construction of trails and facilities.  24 

 CM18 Conservation Hatcheries: Implementation of CM18 would remove up to 35 acres of high-25 
yellow-headed blackbird foraging habitat for the development of a delta and longfin smelt 26 
conservation hatchery in CZ 1. The loss is expected to occur during the first 10 years of Plan 27 
implementation. 28 

 Operations and Maintenance: Postconstruction operation and maintenance of the above-ground 29 
water conveyance facilities and restoration infrastructure could result in ongoing but periodic 30 
disturbances that could affect yellow-headed blackbird use of the surrounding habitat. 31 
Maintenance activities would include vegetation management, levee and structure repair, and 32 
re-grading of roads and permanent work areas. These effects, however, would be reduced by 33 
AMMs and conservation actions as described below. 34 

 Injury and Direct Mortality: Construction-related activities would not be expected to result in 35 
direct mortality of adult or fledged yellow-headed blackbird if they were present in the study 36 
area, because they would be expected to avoid contact with construction and other equipment. If 37 
yellow-headed blackbird were to nest in the construction area, construction-related activities, 38 
including equipment operation, noise and visual disturbances could destroy nests or lead to 39 
their abandonment, resulting in mortality of eggs and nestlings. Mitigation Measure BIO-75, 40 
Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would be 41 
available to address these adverse effects on yellow-headed blackbird.  42 

The following paragraphs summarize the combined effects discussed above and describe other 43 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA conclusions are also 44 
included. 45 
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Near-Term Timeframe 1 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 2 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 3 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 4 
effects of construction would not be adverse under NEPA. Alternative 4 would remove 5,937 acres 5 
(5,841 acres of permanent loss, 96 acres of temporary loss) of yellow-headed blackbird nesting 6 
habitat in the study area in the near-term. These effects would result from the construction of the 7 
water conveyance facilities (CM1, 78 acres), and implementing other conservation measures (CM2 8 
Yolo Bypass Fisheries Enhancement, CM4 Tidal Natural Communities Restoration, and CM5 Seasonally 9 
Inundated Floodplain Restoration—5,859 acres). In addition, 7,969 acres of yellow-headed blackbird 10 
foraging habitat would be removed or converted in the near-term (CM1, 1,981 acres; CM2 Yolo 11 
Bypass Fisheries Enhancement, CM4 Tidal Natural Communities Restoration, CM5 Seasonally 12 
Inundated Floodplain Restoration, CM7 Riparian Natural Community Restoration, CM8 Grassland 13 
Natural Community Restoration, CM10 Nontidal Marsh Restoration, and CM18 Conservation 14 
Hatcheries—5,988 acres). 15 

Typical NEPA and CEQA project-level mitigation ratios for those natural communities affected by 16 
CM1 would be 1:1 for restoration/creation and 1:1 protection of nesting habitat, and 1:1 protection 17 
of foraging habitat. Using these ratios would indicate that 78 acres of nesting habitat should be 18 
restored/created and 78 acres should be protected to compensate for the CM1 losses of 78 acres of 19 
yellow-headed blackbird nesting habitat. In addition, 1,981 acres of foraging habitat should be 20 
protected to compensate for the CM1 losses of yellow-headed blackbird foraging habitat. The near-21 
term effects of other conservation actions would require 5,859 acres each of restoration and 22 
protection of breeding habitat and 5,988 acres of protection of foraging habitat using the same 23 
typical NEPA and CEQA ratios (1:1 restoration and 1:1 protection of nesting habitat; 1:1 protection 24 
of foraging habitat).  25 

The BDCP has committed to near-term goals of restoring 8,850 acres of tidal freshwater emergent 26 
wetland, protecting 4,800 acres of managed wetland, protecting 25 acres and restoring 900 acres of 27 
nontidal marsh, protecting 2,000 acres and restoring 1,140 acres of grassland natural community, 28 
protecting 400 acres of vernal pool complex, protecting 120 acres of alkali seasonal wetland 29 
complex, and protecting 15,600 acres of cultivated lands in the Plan Area (see Table 3-4 in Chapter 30 
3, Description of Alternatives, of this RDEIR/SDEIS). These conservation actions are associated with 31 
CM3, CM4, CM8, and CM10 and would occur in the same timeframe as the construction and early 32 
restoration losses.  33 

The tidal freshwater emergent wetland would be restored in CZs 1, 2, 4, 5, 6, and/or 7 (Objective 34 
TFEWNC1.1 in Chapter 3, Conservation Strategy, of the Draft BDCP) and would be restored in a way 35 
that creates topographic heterogeneity and in areas that increase connectivity among protected 36 
lands (Objective TFEWNC2.2). The 4,800 acres of managed wetland would be protected and 37 
enhanced in CZ 11 and would benefit yellow-headed blackbird through the enhancement of 38 
degraded areas (such as areas of bare ground or marsh where the predominant vegetation consists 39 
of invasive species such as perennial pepperweed) to vegetation such as pickelweed-alkali heath-40 
American bulrush plant associations (Objective MWNC1.1). In addition, at least 900 acres of nontidal 41 
marsh would be created, some of which would provide nesting habitat for the species. 42 

Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 (Objectives GNC1.1 43 
and GNC1.2) Grassland protection in CZ 1, 8, and 11 would be associated with vernal pool and alkali 44 
seasonal wetland complexes (Objectives ASWNC1.1 and VPNC1.1) and would result in a contiguous 45 
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matrix of grassland, alkali seasonal wetland, and vernal pool natural communities which would 1 
provide grassland foraging habitat for yellow-headed blackbird. Insect prey availability and 2 
abundance would also be increased on protected lands, enhancing the foraging value of these 3 
natural communities (Objectives ASWNC2.4, VPNC2.5, and GNC2.4). Foraging opportunities would 4 
also be improved by enhancing prey populations through the establishment of 20- to 30-foot-wide 5 
hedgerows along field borders and roadsides within protected cultivated lands (Objective 6 
SWHA2.2). Within the cultivated lands, important wildlife habitat such as grasslands, ponds, and 7 
wetlands would also be protected and maintained as part of the cultivated lands reserve system 8 
which would provide additional habitat for yellow-headed blackbird (Objective CLNC1.3). 9 

At least 15,600 acres of cultivated lands that provide habitat for covered and other native wildlife 10 
species would be protected in the near-term time period (Objective CLNC1.1), much of which would 11 
provide foraging habitat for yellow-headed blackbird. The acres of restoration and protection 12 
contained in the near-term Plan goals and the additional detail in the biological objectives satisfy the 13 
typical mitigation that would be applied to the project-level effects of CM1 on yellow-headed 14 
blackbird habitat, as well as mitigate the near-term effects of the other conservation measures. 15 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 16 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 17 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 18 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 19 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 20 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 21 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 22 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 23 
RDEIR/SDEIS. 24 

The yellow-headed blackbird is not a covered species under the BDCP. For the BDCP to avoid an 25 
adverse effect on individuals, preconstruction surveys for noncovered avian species would be 26 
required to ensure that nests are detected and avoided. Mitigation Measure BIO-75, Conduct 27 
Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would be available to 28 
address this adverse effect.  29 

Late Long-Term Timeframe 30 

The study area supports approximately 82,005 acres of modeled nesting habitat and 333,956 acres 31 
of modeled foraging habitat for yellow-headed blackbird. Alternative 4 as a whole would result in 32 
the permanent loss of and temporary effects on 14,026 acres of potential nesting habitat (17% of the 33 
potential nesting habitat in the study area) and the loss or conversion of 29,559 acres of foraging 34 
habitat (9% of the foraging habitat in the study area). The locations of these losses are described 35 
above in the analyses of individual conservation measures.  36 

The Plan includes conservation commitments through CM3 Natural Communities Protection and 37 
Restoration, CM4 Tidal Natural Communities Restoration, CM8 Grassland Natural Community 38 
Restoration, and CM10 Nontidal Marsh Restoration to protect and enhance at least 8,100 acres of 39 
managed wetland, restore or create at least 24,000 acres of tidal freshwater emergent wetland, 40 
create or restore at least 1,200 acres of nontidal marsh, protect 8,000 acres and restore 2,000 acres 41 
of grassland natural community, protect 600 acres of vernal pool complex, protect 150 acres of 42 
alkali seasonal wetland complex, and protect 48,625 acres of cultivated lands that provide suitable 43 
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habitat for native wildlife species (see Table 3-4 in Chapter 3, Description of Alternatives, of this 1 
RDEIR/SDEIS).  2 

The tidal freshwater emergent wetland would be restored in CZs 1, 2, 4, 5, 6, and/or 7 (Objective 3 
TFEWNC1.1 in Chapter 3, Conservation Strategy, of the Draft BDCP) and would be restored in a way 4 
that creates topographic heterogeneity and in areas that increase connectivity among protected 5 
lands (Objective TFEWNC2.2). The managed wetland would be protected and enhanced in CZ 11 and 6 
would benefit yellow-headed blackbird through the enhancement of degraded areas (such as areas 7 
of bare ground or marsh where the predominant vegetation consists of invasive species such as 8 
perennial pepperweed) to vegetation such as pickelweed-alkali heath-American bulrush plant 9 
associations (Objective MWNC1.1). In addition, at least 1,200 acres of nontidal marsh would be 10 
created, some of which would provide nesting habitat for the species. 11 

Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 (Objectives GNC1.1 12 
and GNC1.2) Grassland protection in CZ 1, 8, and 11 would be associated with vernal pool and alkali 13 
seasonal wetland complexes (Objectives ASWNC1.1 and VPNC1.1) and would result in a contiguous 14 
matrix of grassland, alkali seasonal wetland, and vernal pool natural communities which would 15 
provide grassland foraging habitat for yellow-headed blackbird. Insect prey availability and 16 
abundance would also be increased on protected lands, enhancing the foraging value of these 17 
natural communities (Objectives ASWNC2.4, VPNC2.5, and GNC2.4). Foraging opportunities would 18 
also be improved by enhancing prey populations through the establishment of 20- to 30-foot-wide 19 
hedgerows along field borders and roadsides within protected cultivated lands (Objective 20 
SWHA2.2). Within the cultivated lands, important wildlife habitat such as grasslands, ponds, and 21 
wetlands would also be protected and maintained as part of the cultivated lands reserve system 22 
which would provide additional habitat for yellow-headed blackbird (Objective CLNC1.3). Of the 23 
48,625 acres of cultivated lands that would be protected and enhanced by the late long-term time 24 
period (Objective CLNC1.1), 26,300 acres would be managed in moderate to high-value crop types 25 
for tricolored blackbird (see Table 3.3-6 in Chapter 3, Conservation Strategy, of the Draft BDCP). 26 
These crop types include pasture, sunflower, alfalfa, and other crop types that would provide high-27 
value foraging habitat for yellow-headed blackbird.  28 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 29 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 30 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 31 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 32 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 33 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 34 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 35 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 36 
RDEIR/SDEIS. 37 

The yellow-headed blackbird is not a covered species under the BDCP. For the BDCP to avoid an 38 
adverse effect on individuals, preconstruction surveys for noncovered avian species would be 39 
required to ensure that nests are detected and avoided. Mitigation Measure BIO-75, Conduct 40 
Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would be available to 41 
address this effect.  42 

NEPA Effects: The loss of yellow-headed blackbird habitat and potential direct mortality of this 43 
special-status species associated with Alternative 4 would represent an adverse effect in the 44 
absence of other conservation actions. However, with habitat protection and restoration associated 45 
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with CM3, CM4, CM8, CM10, and CM11, guided by biological goals and objectives and by AMM1–1 
AMM7, which would be in place during all project activities, the effects of habitat loss would not be 2 
adverse under Alternative 4. The yellow-headed blackbird is not a covered species under the BDCP. 3 
For the BDCP to avoid an adverse effect on individuals, preconstruction surveys for noncovered 4 
avian species would be required to ensure that nests are detected and avoided. Mitigation Measure 5 
BIO-75, Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would 6 
be available to address this adverse effect.  7 

CEQA Conclusion:  8 

Near-Term Timeframe 9 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 10 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 11 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 12 
effects of construction would be less than significant under CEQA. Alternative 4 would remove 5,937 13 
acres (5,841 acres of permanent loss, 96 acres of temporary loss) of yellow-headed blackbird 14 
nesting habitat in the study area in the near-term. These effects would result from the construction 15 
of the water conveyance facilities (CM1, 78 acres), and implementing other conservation measures 16 
(CM2 Yolo Bypass Fisheries Enhancement, CM4 Tidal Natural Communities Restoration, and CM5 17 
Seasonally Inundated Floodplain Restoration—5,859 acres). In addition, 7,967 acres of yellow-18 
headed blackbird foraging habitat would be removed or converted in the near-term (CM1, 1,981 19 
acres; CM2 Yolo Bypass Fisheries Enhancement, CM4 Tidal Natural Communities Restoration, CM5 20 
Seasonally Inundated Floodplain Restoration, CM7 Riparian Natural Community Restoration, CM8 21 
Grassland Natural Community Restoration, CM10 Nontidal Marsh Restoration, and CM18 Conservation 22 
Hatcheries—5,988 acres). 23 

Typical NEPA and CEQA project-level mitigation ratios for those natural communities affected by 24 
CM1 would be 1:1 for restoration/creation and 1:1 protection of nesting habitat, and 1:1 protection 25 
of foraging habitat. Using these ratios would indicate that 78 acres of nesting habitat should be 26 
restored/created and 78 acres should be protected to compensate for the CM1 losses of yellow-27 
headed blackbird nesting habitat. In addition, 1,981 acres of foraging habitat should be protected to 28 
compensate for the CM1 losses of yellow-headed blackbird foraging habitat. The near-term effects of 29 
other conservation actions would require 5,859 acres each of restoration and protection of breeding 30 
habitat and 5,988 acres of protection of foraging habitat using the same typical NEPA and CEQA 31 
ratios (1:1 restoration and 1:1 for protection of nesting habitat; 1:1 protection of foraging habitat).  32 

The BDCP has committed to near-term goals of restoring 8,850 acres of tidal freshwater emergent 33 
wetland, protecting 4,800 acres of managed wetland, protecting 25 acres and restoring 900 acres of 34 
nontidal marsh, protecting 2,000 acres and restoring 1,140 acres of grassland natural community, 35 
protecting 400 acres of vernal pool complex, protecting 120 acres of alkali seasonal wetland 36 
complex, and protecting 15,600 acres of cultivated lands in the Plan Area (see Table 3-4 in Chapter 37 
3, Description of Alternatives, of this RDEIR/SDEIS). These conservation actions are associated with 38 
CM3, CM4, CM8, and CM10 and would occur in the same timeframe as the construction and early 39 
restoration losses.  40 

The tidal freshwater emergent wetland would be restored in CZs 1, 2, 4, 5, 6, and/or 7 (Objective 41 
TFEWNC1.1 in Chapter 3, Conservation Strategy, of the Draft BDCP) and would be restored in a way 42 
that creates topographic heterogeneity and in areas that increase connectivity among protected 43 
lands (Objective TFEWNC2.2). The 4,800 acres of managed wetland would be protected and 44 



 
Alternative 4 

Terrestrial Biological Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12-551 
2015 

ICF 00139.14 

 

enhanced in CZ 11 and would benefit yellow-headed blackbird through the enhancement of 1 
degraded areas (such as areas of bare ground or marsh where the predominant vegetation consists 2 
of invasive species such as perennial pepperweed) to vegetation such as pickelweed-alkali heath-3 
American bulrush plant associations (Objective MWNC1.1). In addition, at least 900 acres of nontidal 4 
marsh would be created, some of which would provide nesting habitat for the species. 5 

Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 (Objectives GNC1.1 6 
and GNC1.2) Grassland protection in CZ 1, 8, and 11 would be associated with vernal pool and alkali 7 
seasonal wetland complexes (Objectives ASWNC1.1 and VPNC1.1) and would result in a contiguous 8 
matrix of grassland, alkali seasonal wetland, and vernal pool natural communities which would 9 
provide grassland foraging habitat for yellow-headed blackbird. Insect prey availability and 10 
abundance would also be increased on protected lands, enhancing the foraging value of these 11 
natural communities (Objectives ASWNC2.4, VPNC2.5, and GNC2.4). Foraging opportunities would 12 
also be improved by enhancing prey populations through the establishment of 20- to 30-foot-wide 13 
hedgerows along field borders and roadsides within protected cultivated lands (Objective 14 
SWHA2.2). Within the cultivated lands, important wildlife habitat such as grasslands, ponds, and 15 
wetlands would also be protected and maintained as part of the cultivated lands reserve system 16 
which would provide additional habitat for yellow-headed blackbird (Objective CLNC1.3). 17 

At least 15,400 acres of cultivated lands that provide habitat for covered and other native wildlife 18 
species would be protected in the near-term time period (Objective CLNC1.1), much of which would 19 
provide foraging habitat for yellow-headed blackbird.  20 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 21 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 22 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 23 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 24 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 25 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 26 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 27 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 28 
RDEIR/SDEIS. 29 

In the absence of other conservation actions, the effects on yellow-headed blackbird habitat would 30 
represent an adverse effect as a result of habitat modification and potential direct mortality of a 31 
special-status species. This impact would be significant. Yellow-headed blackbird is not a covered 32 
species under the BDCP. For the BDCP to avoid an adverse effect on individuals, preconstruction 33 
surveys for noncovered avian species would be required to ensure that nests are detected and 34 
avoided. The acres of restoration and protection contained in the near-term Plan goals and the 35 
additional detail in the biological objectives satisfy the typical mitigation that would be applied to 36 
the project-level effects of CM1 on yellow-headed blackbird habitat, as well as mitigate the near-37 
term effects of the other conservation measures. With the acres of habitat protection and restoration 38 
described above, in addition to AMM1-7, and implementation of Mitigation Measure BIO-75, Conduct 39 
Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, Alternative 4 would not 40 
result in a substantial adverse effect through habitat modification and would not substantially 41 
reduce the number or restrict the range of the species. Therefore, Alternative 4 would have a less-42 
than-significant impact on yellow-headed blackbird.  43 
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Late Long-Term Timeframe 1 

The study area supports approximately 82,005 acres of modeled nesting habitat and 333,956 acres 2 
of modeled foraging habitat for yellow-headed blackbird. Alternative 4 as a whole would result in 3 
the permanent loss of and temporary effects on 14,026 acres of potential nesting habitat (17% of the 4 
potential nesting habitat in the study area) and the loss or conversion of 29,559 acres of foraging 5 
habitat (9% of the foraging habitat in the study area). The locations of these losses are described 6 
above in the analyses of individual conservation measures.  7 

The Plan includes conservation commitments through CM3 Natural Communities Protection and 8 
Restoration, CM4 Tidal Natural Communities Restoration, CM8 Grassland Natural Community 9 
Restoration, and CM10 Nontidal Marsh Restoration to protect and enhance at least 8,100 acres of 10 
managed wetland, restore or create at least 24,000 acres of tidal freshwater emergent wetland, 11 
create or restore at least 1,200 acres of nontidal marsh, protect 8,000 acres and restore 2,000 acres 12 
of grassland natural community, protect 600 acres of vernal pool complex, protect 150 acres of 13 
alkali seasonal wetland complex, and protect 48,625 acres of cultivated lands that provide suitable 14 
habitat for native wildlife species (see Table 3-4 in Chapter 3, Description of Alternatives, of this 15 
RDEIR/SDEIS).  16 

The tidal freshwater emergent wetland would be restored in CZs 1, 2, 4, 5, 6, and/or 7 (Objective 17 
TFEWNC1.1 in Chapter 3, Conservation Strategy, of the Draft BDCP) and would be restored in a way 18 
that creates topographic heterogeneity and in areas that increase connectivity among protected 19 
lands (Objective TFEWNC2.2). The managed wetland would be protected and enhanced in CZ 11 and 20 
would benefit yellow-headed blackbird through the enhancement of degraded areas (such as areas 21 
of bare ground or marsh where the predominant vegetation consists of invasive species such as 22 
perennial pepperweed) to vegetation such as pickelweed-alkali heath-American bulrush plant 23 
associations (Objective MWNC1.1). In addition, at least 1,200 acres of nontidal marsh would be 24 
created, some of which would provide nesting habitat for the species. 25 

Grassland restoration and protection would occur in CZs 1, 2, 4, 5, 7, 8, and 11 (Objectives GNC1.1 26 
and GNC1.2) Grassland protection in CZ 1, 8, and 11 would be associated with vernal pool and alkali 27 
seasonal wetland complexes (Objectives ASWNC1.1 and VPNC1.1) and would result in a contiguous 28 
matrix of grassland, alkali seasonal wetland, and vernal pool natural communities which would 29 
provide grassland foraging habitat for yellow-headed blackbird. Insect prey availability and 30 
abundance would also be increased on protected lands, enhancing the foraging value of these 31 
natural communities (Objectives ASWNC2.4, VPNC2.5, and GNC2.4). Foraging opportunities would 32 
also be improved by enhancing prey populations through the establishment of 20- to 30-foot-wide 33 
hedgerows along field borders and roadsides within protected cultivated lands (Objective 34 
SWHA2.2). Within the cultivated lands, important wildlife habitat such as grasslands, ponds, and 35 
wetlands would also be protected and maintained as part of the cultivated lands reserve system 36 
which would provide additional habitat for yellow-headed blackbird (Objective CLNC1.3). Of the 37 
48,625 acres of cultivated lands that would be protected and enhanced by the late long-term time 38 
period (Objective CLNC1.1), 26,300 acres would be managed in moderate to high-value crop types 39 
for tricolored blackbird (see Table 3.3-6 in Chapter 3, Conservation Strategy, of the Draft BDCP). 40 
These crop types include pasture, sunflower, alfalfa, and other crop types that would provide high-41 
value foraging habitat for yellow-headed blackbird.  42 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 43 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 44 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 45 
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Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 1 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 2 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 3 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 4 
updated version of AMM6 is described in Appendix D, Substantive BDCP Revisions, of this 5 
RDEIR/SDEIS. 6 

In the absence of other conservation actions, the effects on yellow-headed blackbird habitat would 7 
represent an adverse effect as a result of habitat modification and potential direct mortality of a 8 
special-status species. This impact would be significant. Considering Alternative 4’s protection and 9 
restoration provisions, which would provide acreages of new or enhanced habitat in amounts 10 
necessary to compensate for habitat lost to construction and restoration activities, and with the 11 
implementation of AMM1–AMM7 and Mitigation Measure BIO-75, the loss of habitat or direct 12 
mortality through implementation of Alternative 4 would not result in a substantial adverse effect 13 
through habitat modifications and would not substantially reduce the number or restrict the range 14 
of yellow-headed blackbird. Therefore, the loss of habitat or potential mortality under this 15 
alternative would have a less-than-significant impact on yellow-headed blackbird. 16 

Mitigation Measure BIO-75: Conduct Preconstruction Nesting Bird Surveys and Avoid 17 
Disturbance of Nesting Birds 18 

See Mitigation Measure BIO-75 under Impact BIO-75. 19 

Impact BIO-149: Effects on Yellow-Headed Blackbird Associated with Electrical Transmission 20 
Facilities 21 

New transmission lines would increase the risk for bird-power line strikes, which could result in 22 
injury or mortality of yellow-headed blackbirds. Yellow-headed blackbirds are colonial and have the 23 
potential to collide with the proposed transmission lines when migrating in large flocks. However, 24 
similar to tricolored blackbird behavior, daily flights associated with foraging likely occur in smaller 25 
flocks at heights that are lower than the transmission lines (BDCP Attachment 5.J-2, Memorandum: 26 
Analysis of Potential Bird Collisions at Proposed BDCP Transmission Lines). Marking transmission 27 
lines with flight diverters that make the lines more visible to birds has been shown to dramatically 28 
reduce the incidence of bird mortality (Brown and Drewien 1995). For example, Yee (2008) 29 
estimated that marking devices in the Central Valley could reduce avian mortality by 60%. As 30 
described in AMM20 Greater Sandhill Crane, all new project transmission lines would be fitted with 31 
flight diverters which reduce the potential for yellow-headed blackbird collision with transmission 32 
lines. Transmission line poles and towers also provide perching substrate for raptors, which are 33 
predators on yellow-headed blackbird. Although there is potential for transmission lines to result in 34 
increased perching opportunities for raptors and result in increased predation pressure on yellow-35 
headed blackbirds, the existing network of transmission lines in the study area currently poses this 36 
risk for yellow-headed blackbirds, and any incremental risk associated with the new transmission 37 
line corridors would not be expected to affect the study area population. Therefore, it is assumed 38 
that the increase in predation risk on yellow-headed blackbird from an increase in raptor perching 39 
opportunities is minimal. 40 

NEPA Effects: New transmission lines would increase the risk for bird-power line strikes, which 41 
could result in injury or mortality of yellow-headed blackbird. AMM20 Greater Sandhill Crane 42 
contains the commitment to place bird strike diverters on all new powerlines, which would reduce 43 
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the potential impact of the construction of new transmission lines on yellow-headed blackbird. The 1 
increase in predation risk on yellow-headed blackbird from an increase in raptor perching 2 
opportunities is considered minimal. Therefore, the construction and operation of new transmission 3 
lines under Alternative 4 would not result in an adverse effect on yellow-headed blackbird. 4 

CEQA Conclusion: New transmission lines would increase the risk for bird-power line strikes, which 5 
could result in injury or mortality of yellow-headed blackbird. AMM20 Greater Sandhill Crane 6 
contains the commitment to place bird strike diverters on all new powerlines, which would reduce 7 
the potential impact of the construction of new transmission lines on yellow-headed blackbird. The 8 
increase in predation risk on yellow-headed blackbird from an increase in raptor perching 9 
opportunities is considered minimal. The construction and operation of new transmission lines 10 
under Alternative 4 would not substantially reduce the number or restrict the range of the species 11 
and would therefore result in a less-than-significant impact on yellow-headed blackbird. 12 

Impact BIO-150: Indirect Effects of Plan Implementation on Yellow-Headed Blackbird 13 

Indirect construction- and operation-related effects: Noise and visual disturbances associated 14 
with construction-related activities could result in temporary disturbances that affect yellow-15 
headed blackbird use of suitable habitat. Construction noise above background noise levels (greater 16 
than 50 dBA) could extend 500 to 5,250 feet from the edge of construction activities (Appendix 5.J, 17 
Attachment 5J.D, Indirect Effects of the Construction of the BDCP Conveyance Facility on Sandhill 18 
Crane, Table 4 in Appendix D, Substantive BDCP Revisions, of this RDEIR/SEIS), although there are no 19 
available data to determine the extent to which these noise levels could affect yellow-headed 20 
blackbird. Indirect effects associated with construction include noise, dust, and visual disturbance 21 
caused by grading, filling, contouring, and other ground-disturbing operations. Construction-related 22 
noise and visual disturbances could disrupt nesting and foraging behaviors, and reduce the 23 
functions of suitable habitat which could result in an adverse effect on these species. Mitigation 24 
Measure BIO-75, Conduct Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting 25 
Birds, would be available to minimize adverse effects on active nests. The use of mechanical 26 
equipment during water conveyance construction could cause the accidental release of petroleum or 27 
other contaminants that could affect the species in the surrounding habitat. The inadvertent 28 
discharge of sediment or excessive dust adjacent to yellow-headed blackbird habitat could also have 29 
a negative effect on the species. Where nests are located above open water, impacts of 30 
contamination, dust, and sediment in water could impact fledglings directly, or affect aquatic insect 31 
prey, which is important for feeding young. AMM1–AMM7 would minimize the likelihood of spills 32 
from occurring and ensure that measures are in place to prevent runoff from the construction area 33 
and the negative effects of dust on wildlife adjacent to work areas.  34 

Methylmercury Exposure: Covered activities have the potential to exacerbate bioaccumulation of 35 
mercury in avian species, including yellow-headed blackbird. Marsh (tidal and nontidal) and 36 
floodplain restoration have the potential to increase exposure to methylmercury. Mercury is 37 
transformed into the more bioavailable form of methylmercury in aquatic systems, especially areas 38 
subjected to regular wetting and drying such as tidal marshes and flood plains (Alpers et al. 2008). 39 
Thus, BDCP restoration activities that create newly inundated areas could increase bioavailability of 40 
mercury (see Chapter 3, Conservation Strategy, of the Draft BDCP for details of restoration). Species 41 
sensitivity to methylmercury differs widely and there is a large amount of uncertainty with respect 42 
to species-specific effects. A detailed review of the methylmercury issues associated with 43 
implementation of the BDCP is contained in Appendix D, Substantive BDCP Revisions, of this 44 
RDEIR/SDEIS. The review includes an overview of the BDCP-related mechanisms that could result in 45 
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increased mercury in the food web, and how exposure to individual species may occur based on 1 
feeding habits and where their habitat overlaps with the areas where mercury bioavailability could 2 
increase. Increased methylmercury associated with natural community and floodplain restoration 3 
could indirectly affect yellow-headed blackbird, via uptake in lower tropic levels (as described in 4 
Appendix 5.D, Contaminants, of the Draft BDCP).  5 

Due to the complex and very site-specific factors that will determine if mercury becomes mobilized 6 
into the foodweb, CM12 Methylmercury Management (as revised in Appendix D, Substantive BDCP 7 
Revisions, in this RDEIR/SDEIS) is included to provide for site-specific evaluation for each 8 
restoration project. On a project-specific basis, where high potential for methylmercury production 9 
is identified that restoration design and adaptive management cannot fully address while also 10 
meeting restoration objectives, alternate restoration areas would be considered. CM12 would be 11 
implemented in coordination with other similar efforts to address mercury in the Delta, and 12 
specifically with the DWR Mercury Monitoring and Analysis Section. This conservation measure 13 
would include the following actions. 14 

 Assess pre-restoration conditions to determine the risk that the project could result in increased 15 
mercury methylation and bioavailability 16 

 Define design elements that minimize conditions conducive to generation of methylmercury in 17 
restored areas. 18 

 Define adaptive management strategies that can be implemented to monitor and minimize 19 
actual postrestoration creation and mobilization of methylmercury. 20 

 21 

NEPA Effects: Noise and visual disturbances from the construction of water conveyance facilities 22 
could reduce yellow-headed blackbird use of modeled habitat adjacent to work areas. Moreover, 23 
operation and maintenance of the water conveyance facilities, including the transmission facilities, 24 
could result in ongoing but periodic postconstruction disturbances that could affect yellow-headed 25 
blackbird use of the surrounding habitat. Mitigation Measure BIO-75, Conduct Preconstruction 26 
Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would be available to address adverse 27 
effects on nesting individuals in addition to AMM1–AMM7.  28 

The implementation of tidal natural communities restoration or floodplain restoration could result 29 
in increased exposure of yellow-headed blackbird to methylmercury in restored tidal areas. 30 
However, it is unknown what concentrations of methylmercury are harmful to these species and the 31 
potential for increased exposure varies substantially within the study area. Implementation of CM12 32 
which contains measures to assess the amount of mercury before project development, followed by 33 
appropriate design and adaptation management, would minimize the potential for increased 34 
methylmercury exposure, and would result in no adverse effect on yellow-headed blackbird. 35 

CEQA Conclusion: In the absence of other conservation actions, noise and visual disturbance, the 36 
potential for hazardous spills, increased dust and sedimentation, and operations and maintenance of 37 
the water conveyance facilities under Alternative 4 would represent an adverse effect. This impact 38 
would be significant. The implementation of Mitigation Measure BIO-75, Conduct Preconstruction 39 
Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, and AMM1–AMM7, would reduce this 40 
impact to a less-than-significant level.  41 

The implementation of tidal natural communities restoration or floodplain restoration could result 42 
in increased exposure of yellow-headed blackbird to methylmercury in restored tidal areas. 43 
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However, it is unknown what concentrations of methylmercury are harmful to these species and the 1 
potential for increased exposure varies substantially within the study area. Implementation of CM12 2 
which contains measures to assess the amount of mercury before project development, followed by 3 
appropriate design and adaptation management, would minimize the potential for increased 4 
methylmercury exposure, and would result in no adverse effect on yellow-headed blackbird. 5 

Indirect effects of plan implementation would represent an adverse effect on yellow-6 
headed blackbird in the absence of other conservation measures. This would be a 7 
significant impact. With AMM1-7, and CM12 in place, and with the implementation of 8 
Mitigation Measure BIO-75, indirect effects of plan implementation would not result in a 9 
substantial adverse effect through habitat modifications and would not substantially 10 
reduce the number or restrict the range of the species. Therefore, indirect effects of plan 11 
implementation would have a less-than-significant impact on yellow-headed blackbird. 12 
Mitigation Measure BIO-75: Conduct Preconstruction Nesting Bird Surveys and Avoid 13 
Disturbance of Nesting Birds 14 

See Mitigation Measure BIO-75 under Impact BIO-75. 15 

Impact BIO-151: Periodic Effects of Inundation of Yellow-Headed Blackbird Nesting Habitat 16 
as a Result of Implementation of Conservation Components  17 

Flooding of the Yolo Bypass (CM2) would inundate 961–2,678 acres of nesting habitat and 368–18 
2,678 acres of foraging habitat (Table 12-4-54). Based on hypothetical floodplain restoration, 19 
construction of setback levees for CM5 Seasonally Inundated Floodplain Restoration could result in 20 
periodic inundation of approximately 18 acres of nesting habitat and 2,701 acres of nonbreeding 21 
habitat (Table 12-4-54) resulting in the temporary loss of these habitats. Foraging yellow-headed 22 
blackbirds would be expected to move to adjacent suitable foraging habitat when the bypass is 23 
inundated, as they do under the current flooding regime. However, this inundation could reduce the 24 
availability of nesting habitat during years when flooding extends into the nesting season (past 25 
March). The periodic inundation of the Yolo Bypass (CM2) and of other floodplains (CM5) is 26 
expected to restore a more natural flood regime in support of wetland and riparian vegetation types 27 
that support nesting habitat.  28 

NEPA Effects: Implementation of CM2 and CM5 would result in periodic inundation of nesting and 29 
foraging habitat for yellow-headed blackbird. Periodic inundation would have a less-than-significant 30 
impact on yellow-headed blackbird because inundation is expected to take place outside of the 31 
breeding season, and although foraging habitat may be temporarily unavailable, birds would be 32 
expected to move to adjacent foraging habitat. 33 

CEQA Conclusion: Implementation of CM2 and CM5 would result in periodic inundation of nesting 34 
and foraging habitat for yellow-headed blackbird. Periodic inundation would have a less-than-35 
significant impact on yellow-headed blackbird because inundation is expected to take place outside 36 
of the breeding season, and although foraging habitat would be temporarily unavailable, birds 37 
would be expected to move to adjacent foraging habitat. 38 
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Riparian Brush Rabbit 1 

The habitat model used to assess effects on the riparian brush rabbit consists of 38 vegetation 2 
associations within the valley/foothill riparian natural community and adjacent grasslands. The 3 
vegetation associations were selected based on a review of understory and overstory composition 4 
from Hickson and Keeler-Wolf (2007) and species habitat requirements. 5 

Just until recently, the only known naturally occurring populations of riparian brush rabbits were 6 
confined to Caswell Memorial State Park (MSP), a 258-acre park supporting riparian oak woodland 7 
on the Stanislaus River immediately southeast of the study area, and in the south Delta southwest of 8 
Lathrop, which is within the study area (Williams and Basey 1986; Williams et al. 2002) (Figure 12-9 
46). On October 11, 2012 a single female riparian brush rabbit was captured near Durham Ferry 10 
Road in riparian habitat along the San Joaquin River between Caswell MSP and Lathrop (Bradbury 11 
pers. comm.). The is only the 2nd naturally occurring population documented outside of Caswell 12 
MSP. Factors considered in assessing the value of adversely affected habitat for riparian brush 13 
rabbit, to the extent information was available, included size and degree of isolation of habitat 14 
patches, proximity to recorded species occurrences, and adjacency to conserved lands. 15 

Construction and restoration associated with Alternative 4 conservation measures would result in 16 
both temporary and permanent losses of riparian brush rabbit modeled habitat as indicated in Table 17 
12-4-55. Full implementation of Alternative 4 would also include biological objectives over the term 18 
of the BDCP to benefit the riparian brush rabbit (see Chapter 3, Conservation Strategy, of the Draft 19 
BDCP). The conservation strategy for the riparian brush rabbit involves protecting, restoring or 20 
creating, and maintaining habitat and corridors near the largest remaining fragments of habitat and 21 
extant populations; providing high-water refugia from flooding; and managing feral predators (dogs 22 
and cats) in areas occupied by the species. The conservation measures that would be implemented 23 
to achieve the biological goals and objectives are summarized below.  24 

 Provide a range of elevations in restored floodplains that transition from frequently flooded 25 
(e.g., every 1 to 2 years) to infrequently flooded (e.g., every 10 years or more) areas to provide a 26 
range of habitat conditions, upland habitat values, and refugia from flooding during most flood 27 
events (Objective L1.5, associated with CM3, CM5, and CM8). 28 

 Increase the size and connectivity of the reserve system by acquiring lands adjacent to and 29 
between existing conservation lands (Objective L1.6, associated with CM3). 30 

 Allow floods to promote fluvial processes, such that bare mineral soils are available for natural 31 
recolonization of vegetation, desirable natural community vegetation is regenerated, and 32 
structural diversity is promoted, or implement management actions that mimic those natural 33 
disturbances (Objective L2.1, associated with CM3, CM5, and CM11). 34 

 Protect and improve habitat linkages that allow terrestrial covered and other native species to 35 
move between protected habitats within and adjacent to the Plan Area (Objective L3.1, 36 
associated with CM3–CM8, and CM11). 37 

 Restore or create 5,000 acres of valley/foothill riparian natural community, with at least 3,000 38 
acres occurring on restored seasonally inundated floodplain (Objective VFRNC1.1, associated 39 
with CM3 and CM7). 40 

 Protect 750 acres of existing valley/foothill riparian natural community in CZ 7 by year 10 41 
(Objective VFRNC1.2, associated with CM3). 42 
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 Maintain 1,000 acres of early- to mid-successional vegetation with a well-developed understory 1 
of dense shrubs on restored seasonally inundated floodplain (Objective VFRNC2.2, associated 2 
with CM5, CM7, and CM11). 3 

 Of the 750 acres of protected valley/foothill riparian natural community protected under 4 
Objective VFRNC1.2, protect at least 200 acres of suitable riparian brush rabbit habitat (defined 5 
in CM7 Riparian Natural Community Restoration) that is occupied by the species or contiguous 6 
with occupied habitat (Objective RBR1.1, associated with 3). 7 

 Of the 1,000 acres of early- to midsuccessional riparian habitat maintained under VFRNC2.2, 8 
maintain at least 800 acres within the range of the riparian brush rabbit (CZ 7), in areas that are 9 
adjacent to or that facilitate connectivity with occupied or potentially occupied habitat 10 
(Objective RBR1.2, associated with CM3, CM7, and CM11). 11 

 Of the 5,000 acres of valley/foothill riparian natural community restored under Objective 12 
VFRNC1.1, restore/create and maintain at least 300 acres of early- to mid-successional riparian 13 
habitat that meets the ecological requirements of the riparian brush rabbit and that is within or 14 
adjacent to or that facilitates connectivity with existing occupied or potentially occupied habitat 15 
(Objective 1.3, associated with CM3, CM7, and CM11). 16 

 Create and maintain high-water refugia in the 300 acres of restored riparian brush rabbit 17 
habitat and the 200 acres of protected riparian brush rabbit habitat, through the retention, 18 
construction and/or restoration of high-ground habitat on mounds, berms, or levees, so that 19 
refugia are no further apart than 66 feet (Objective RBR1.4, associated with CM7 and CM11). 20 

 In protected riparian areas that are occupied by riparian brush rabbit, monitor for and control 21 
nonnative predators that are known to prey on riparian brush rabbit (Objective RBR1.5, 22 
associated with CM11). 23 

 Of the 8,000 acres of grasslands protected under Objective GNC1.1 and the 2,000 acres of 24 
grasslands restored under Objective GNC1.2, protect or restore grasslands on the landward side 25 
of levees adjacent to restored floodplain to provide flood refugia and foraging habitat for 26 
riparian brush rabbit (Objective RBR1.6m associated with CM3 and CM8). 27 

As explained below, with the restoration and protection of these amounts of habitat, in addition to 28 
the AMMs to reduce potential effects, impacts on riparian brush rabbit would not be adverse for 29 
NEPA purposes and would be less than significant for CEQA purposes.  30 
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Table 12-4-55. Changes in Riparian Brush Rabbit Modeled Habitat Associated with Alternative 4 1 
(acres)a 2 

Conservation 
Measureb 

Habitat 
Type 

Permanent  Temporary  Periodicd 

NT LLT  NT LLT  CM2 CM5 

CM1 
Riparian 15 15  4 4  NA NA 

Grassland 170 170  57 57  NA NA 

Total Impacts CM1 185 185  61 61  NA NA 

CM2–CM18 
Riparian 0 62  0 35  0 264 

Grassland 0 44  0 20  0 423 

Total Impacts CM2–CM18 0 106  0 55  0 687 

TOTAL IMPACTS 185 291  61 116  0 687 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only.  

NT = near-term 

LLT = late long-term 

NA = not applicable 

 3 

Impact BIO-152: Loss or Conversion of Habitat for and Direct Mortality of Riparian Brush 4 
Rabbit  5 

Alternative 4 conservation measures would result in the permanent and temporary loss of up to 116 6 
acres of riparian habitat and 291 acres of associated grassland habitat for the riparian brush rabbit 7 
in the study area (Table 12-4-55Conservation measures resulting in permanent habitat loss include 8 
conveyance facilities construction (CM1), tidal natural communities restoration (CM4), and 9 
floodplain restoration (CM5). Each of these individual activities is described below. A summary 10 
statement of the combined impacts and NEPA effects and a CEQA conclusion follow the individual 11 
conservation measure discussions. 12 

 CM1 Water Facilities and Operation: Development of Alternative 4 water conveyance facilities 13 
would result in the permanent removal of approximately 15 acres of riparian habitat and 14 
171 acres of associated grassland habitat and in the temporary removal of 3 acres of riparian 15 
habitat and 57 acres of grassland habitat for riparian brush rabbit in CZ 8 (Table 12-4-55). The 16 
riparian habitat that would be removed is of low value for the riparian brush rabbit as it consists 17 
of several small, isolated patches surrounded by agricultural lands northeast of Clifton Court 18 
Forebay. The associated grasslands are also of low value for the species: They consist of long, 19 
linear strips that abut riparian habitat, but extend several miles from the riparian habitat and, 20 
therefore, provide few if any opportunities for adjacent cover. Trapping efforts conducted for 21 
the riparian brush rabbit in this area were negative (see Appendix 3.E, Conservation Principles 22 
for the Riparian Brush Rabbit and Riparian Woodrat, of the Draft BDCP). Refer to the Terrestrial 23 
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Biology Mapbook in Appendix A of this RDEIR/SDEIS for a detailed view of Alternative 4 1 
construction locations. 2 

 CM4 Tidal Natural Communities Restoration: Tidal habitat restoration site preparation and 3 
inundation would permanently remove approximately 19 acres of riparian habitat and 18 acres 4 
of associated grassland habitat for the riparian brush rabbit in CZ 7 in the late long-term. The 5 
riparian habitat that would be removed consists of relatively small and isolated patches along 6 
canals and irrigation ditches surrounded by agricultural lands in the Union Island and Roberts 7 
Island areas, and several small patches along the San Joaquin River. The habitat that would be 8 
removed is not adjacent to any existing conserved lands, and is several miles north and 9 
northeast of the northernmost riparian brush rabbit record located northeast of Paradise Cut 10 
(Williams et al. 2002). Although the final footprint for tidal natural communities restoration 11 
would differ from the hypothetical footprint, compliance monitoring would be implemented to 12 
ensure that acreage limits are not exceeded and the measures described in AMM25 Riparian 13 
Woodrat and Riparian Brush Rabbit require that tidal natural communities restoration avoid 14 
removal of any habitat occupied by the riparian brush rabbit. 15 

 CM5 Seasonally Inundated Floodplain Restoration: Levee construction associated with floodplain 16 
restoration would result in the permanent removal of approximately 43 acres of riparian habitat 17 
and 26 acres of associated grassland habitat for the riparian brush rabbit in CZ 7 in the late 18 
longterm. Levee construction would also result in the temporary removal of 35 acre riparian 19 
habitat and 20 acres of grassland habitat for the riparian brush rabbit. Although the effects are 20 
considered temporary, five years to several decades may be required for ecological succession 21 
to occur and for restored riparian habitat to replace the function of habitat that has been 22 
affected. The value of this habitat for riparian brush rabbit is high: although it consists of small 23 
patches and narrow bands of riparian vegetation, these areas are in proximity to, or contiguous 24 
with, habitat with recorded occurrences of riparian brush rabbit. The hypothetical footprint for 25 
levee construction overlaps with one occurrence record for riparian brush rabbit, south of the 26 
Interstate 5/Interstate 205 interchange.  27 

Although the final floodplain restoration design would differ from the hypothetical footprint 28 
used for this effects analysis, restoration of the river floodplain in CZ 7 would be targeted in the 29 
general area of the riparian brush rabbit population. Implementation of adaptive management 30 
described in AMM25 would ensure that riparian brush rabbit habitat permanently removed as a 31 
result of floodplain restoration does not exceed the maximum allowable habitat loss for this 32 
species. 33 

 CM11 Natural Communities Enhancement and Management: A variety of habitat management 34 
actions included in CM11 that are designed to enhance wildlife values in BDCP protected 35 
habitats may result in localized ground disturbances that could temporarily remove small 36 
amounts of riparian brush rabbit habitat. Enhancement and management actions in riparian 37 
brush rabbit habitat within the reserve system may include invasive plant removal, planting and 38 
maintaining vegetation to improve and sustain habitat characteristics for the species, and 39 
creating and maintaining flood refugia. These activities are expected to have minor adverse 40 
effects on available riparian brush rabbit habitat and are expected to result in overall 41 
improvements to and maintenance of riparian brush rabbit habitat values over the term of the 42 
BDCP. These effects cannot be quantified, but are expected to be minimal and would be avoided 43 
and minimized through the AMMs listed below. 44 
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Passive recreation in the reserve system could result in disturbance of individual riparian brush 1 
rabbits foraging in the ecotone between riparian and adjacent open habitats. However, AMM37 2 
Recreation limits trail development adjacent to riparian corridors within the range of the 3 
riparian brush rabbit. With this minimization measure in place, recreation related effects on the 4 
riparian brush rabbit are expected to be minimal.  5 

 Operations and maintenance: Ongoing maintenance of BDCP facilities are not expected to 6 
adversely affect the riparian brush rabbit because the species is not expected to occur in the 7 
vicinity of proposed facilities. 8 

 Injury and direct mortality: Water conveyance facility construction is not is not likely to result in 9 
injury or mortality of individual riparian brush rabbit because the species is not likely to be 10 
present in the areas that would be affected by this activity, based on live trapping results (see 11 
Appendix 3.E, Conservation Principles for the Riparian Brush Rabbit and Riparian Woodrat, of the 12 
Draft BDCP). Tidal natural communities restoration would not result in injury or mortality of the 13 
riparian brush rabbit because tidal natural communities restoration projects would be designed 14 
to avoid occupied riparian brush rabbit habitat and, if that is not possible, rabbits would be 15 
trapped and relocated as described in AMM25 (see Appendix 3.C, Avoidance and Minimization 16 
Measures, of the Draft BDCP ). Activities associated with construction of setback levees for 17 
floodplain restoration could result in injury or mortality of riparian brush rabbits: however, 18 
preconstruction surveys, construction monitoring, and other measures would be implemented 19 
to avoid and minimize injury or mortality of this species during construction (AMM25). 20 

The following paragraphs summarize the combined effects discussed above and describe other 21 
BDCP conservation actions that offset or avoid these effects. NEPA effects and a CEQA conclusion are 22 
also included. 23 

Near-Term Timeframe 24 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 25 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 26 
provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 27 
effects of construction would not be adverse under NEPA. Alternative 4 would result in permanent 28 
and temporary effects combined on 19 acres of riparian habitat and 227 acres of grassland habitat 29 
for riparian brush rabbit in the near-term as a result of construction of the water conveyance 30 
facilities (CM1). The habitat would be lost in the valley/foothill riparian and grassland natural 31 
communities. Most of the near-term loss of riparian brush rabbit habitat would be in an area 32 
unlikely to be occupied by the species in CZ 8. Habitat loss in CZ 7, in areas known or likely to be 33 
occupied, would occur during the early long-term and late long-term timeframes. Riparian 34 
restoration would be phased to minimize temporal habitat loss. There would be no near-term losses 35 
resulting from CM2–CM18.  36 

Typical NEPA project-level mitigation ratios for those natural communities that would be affected 37 
and that are identified in the biological goals and objectives for riparian brush rabbit in Chapter 3, 38 
Conservation Strategy, of the Draft BDCP would be 1:1 for restoration and protection of the 39 
valley/foothill riparian natural community, and 2:1 for protection of grassland. Using these ratios 40 
would indicate that 19 acres of riparian habitat should be restored, 19 acres of riparian habitat 41 
should protected, and 454 acres of grassland should be protected for riparian brush rabbit to 42 
mitigate near-term losses.  43 
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The BDCP has committed to near-term restoration of 800 acres of riparian(Objective VFRNC1.1 and 1 
an unknown number of associated acres of grassland and protection of 750 acres of riparian 2 
(Objective VFRNC1.2)with an unknown number of associated acres of grassland (see Table 3-4 in 3 
Chapter 3, Description of Alternatives, of this RDEIR/SDEIS). In addition, the species-specific 4 
biological goals and objectives (RBR1.1–RBR1.6) would inform the near-term protection and 5 
restoration efforts. The natural community restoration and protection activities are expected to be 6 
concluded during the first 10 years of plan implementation, which is close enough in time to the 7 
occurrence of impacts to constitute adequate mitigation for NEPA purposes. These commitments are 8 
more than sufficient to support the conclusion that the near-term effects of Alternative 4 would be 9 
not be adverse under NEPA, because the number of acres required to meet the typical ratios 10 
described above would be only 19 acres of riparian habitat restored, 19 acres protected, and 454 11 
acres of grassland protected.  12 

The plan also contains commitments to implement AMM1 Worker Awareness Training, AMM2 13 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 14 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 15 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 16 
Material, AMM7 Barge Operations Plan, AMM10 Restoration of Temporarily Affected Natural 17 
Communities, AMM25 Riparian Woodrat and Riparian Brush Rabbit, and AMM37 Recreation. These 18 
AMMs contain elements that avoid or minimize the risk of BDCP activities affecting habitats and 19 
species adjacent to work areas and storage sites. The AMMs are described in detail in Appendix 3.C, 20 
Avoidance and Minimization Measures, of the Draft BDCP, and an updated version of AMM6 is 21 
provided in Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS. 22 

Late Long-Term Timeframe 23 

There are 6,012 acres of modeled riparian brush rabbit habitat in the Plan Area, consisting of 24 
2,909 acres of riparian habitat and 3,103 acres of associated grassland habitat. Alternative 4 would 25 
result in permanent and temporary effects combined on 116 acres of modeled riparian habitat and 26 
291 acres of modeled grassland habitat for riparian brush rabbit, representing 4% and 9% of the 27 
riparian and grassland modeled habitat in CZ 6, CZ 7, and CZ 8. Habitat lost in CZ 6 and CZ 8 is 28 
fragmented, isolated, and unlikely to support the species. Habitat would also be lost in areas in CZ 7 29 
that provide high-value habitat for the species.  30 

The BDCP would restore 5,000 acres and protect 750 acres of valley/foothill riparian natural 31 
community, a portion of which is expected to consist of suitable riparian brush rabbit habitat 32 
(Objectives VFRNC1.1 and VFRNC1.2). Objective RBR1.2 requires that at least 800 acres of early- to 33 
midsuccessional riparian natural community be conserved in CZ 7, in areas that are adjacent to or 34 
that facilitate connectivity with existing occupied or potentially occupied habitat. This would consist 35 
of 200 acres of protected habitat (Objective RBR1.1) and 600 acres of restored habitat. The 800 36 
acres to be conserved would consist of early successional riparian vegetation suitable for riparian 37 
brush rabbit. The conserved habitat would also be part of a larger, more contiguous, and less patchy 38 
area of protected and restored riparian natural community than what currently exists in CZ 7 and 39 
would be contiguous with existing modeled riparian brush rabbit habitat. The species-specific 40 
objectives further require that the 200 acres of protected riparian habitat (Objective RBR1.4) and at 41 
least 300 acres of the restored riparian habitat (Objective RBR1.3) meet more specific ecological 42 
requirements of riparian brush rabbit, including large patches of dense riparian brush; ecotonal 43 
edges that transition from brush species to grasses and forbs, scaffolding plants to support vines 44 
that grow above flood levels; a tree canopy that is open, if present; and high-ground refugia from 45 
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flooding. In protected riparian areas that are occupied by riparian brush rabbit, nonnative predators 1 
that are known to prey on riparian brush rabbit would be monitored and controlled (RBR1.5). 2 

In addition to restoration and protection of riparian habitat for the riparian brush rabbit, the Plan 3 
would protect, and, if necessary, create or restore grasslands adjacent to suitable riparian vegetation 4 
in areas outside the floodplain levees (Objective RBR1.6). These grasslands are expected to provide 5 
additional foraging opportunities for the riparian brush rabbit and upland refugia during flood 6 
events. The actual acreage of grassland to be restored or protected for riparian brush rabbit would 7 
depend on site-specific needs adjacent to restored and protected riparian habitat (CM3). Grasslands 8 
on the landward side of levees adjacent to restored floodplain will be restored or protected as 9 
needed to provide flood refugia and foraging habitat for riparian brush rabbit (Objective RBR1.6). 10 

In addition to grasslands protected and restored outside the levees for riparian brush rabbit as 11 
needed, the floodplains will transition from areas that flood frequently (e.g., every 1 to 2 years) to 12 
areas that flood infrequently (e.g., every 10 years or more) (Objective L1.5): these infrequently 13 
flooded areas will provide refuge for the riparian brush rabbit during most years. The Plan would 14 
also create and maintain mounds, levee sections, or other high areas in restored and protected 15 
riparian areas (Objective RBR1.4) that are designed specifically to provide flood refugia for the 16 
riparian brush rabbit (see Appendix 3.F, Conservation Principles for the Riparian Brush Rabbit and 17 
Riparian Woodrat, of the Draft BDCP). Additionally, nonnative predators that are known to prey on 18 
riparian brush rabbit (e.g., feral dogs and cats) would be monitored in protected and restored 19 
riparian areas that are occupied by riparian brush rabbit (Objective RBR1.5), and controlled as 20 
needed (CM11). 21 

The BDCP’s beneficial effects analysis (Chapter 5, Section 5.6, Effects on Covered Wildlife and Plant 22 
Species, of the Draft BDCP) estimates that the restoration and protection actions discussed above, as 23 
well as the restoration of valley/foothill riparian and grassland that could overlap with the species 24 
model, would result in the restoration of 800 acres of riparian and 79 acres of grassland modeled 25 
habitat for riparian brush rabbit. In addition, protection of valley/foothill riparian and grassland 26 
could overlap with the species model and would result in the protection of 200 acres of riparian and 27 
317 acres of grassland riparian brush rabbit modeled habitat. 28 

NEPA Effects: In the near-term, the loss of riparian brush rabbit habitat and potential mortality 29 
under Alternative 4 would not be an adverse effect because there is little likelihood of riparian brush 30 
rabbits being present and because the BDCP has committed to protecting and restoring the acreage 31 
required to meet the typical mitigation ratios described above. In the late long-term, the losses of 32 
riparian brush rabbit riparian and grassland habitat associated with Alternative 4, in the absence of 33 
other conservation actions, would represent an adverse effect as a result of habitat modification and 34 
potential direct mortality of a special-status species. However, with habitat protection and 35 
restoration associated with the conservation components, guided by landscape-scale goals and 36 
objectives and by AMM1–AMM6, AMM10, AMM25, and AMM37, the effects of Alternative 4 as a 37 
whole on riparian brush rabbit would not be adverse. 38 

CEQA Conclusion:  39 

Near-Term Timeframe 40 

Because the water conveyance facilities construction (CM1) is being evaluated at the project level, 41 
the near-term BDCP conservation strategy has been evaluated to determine whether it would 42 
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provide sufficient habitat protection or restoration in an appropriate timeframe to ensure that the 1 
effects of construction would not be significant under CEQA.  2 

Alternative 4 would result in permanent and temporary effects combined on 19 acres of riparian 3 
habitat and 227 acres of grassland habitat for riparian brush rabbit in the near-term as a result of 4 
construction of the water conveyance facilities (CM1). The habitat would be lost in the 5 
valley/foothill riparian and grassland natural communities. Most of the near-term loss of riparian 6 
brush rabbit habitat would be in an area unlikely to be occupied by the species in CZ 8. Habitat loss 7 
in CZ 7, in areas known or likely to be occupied, would occur during the early long-term and late 8 
long-term timeframes. Riparian restoration would be phased to minimize temporal habitat loss. 9 
There would be no near-term losses resulting from CM2–CM18.  10 

Typical CEQA project-level mitigation ratios for those natural communities that would be affected 11 
and that are identified in the biological goals and objectives for riparian brush rabbit in Chapter 3, 12 
Conservation Strategy, of the Draft BDCP would be 1:1 for restoration and protection of the 13 
valley/foothill riparian natural community, and 2:1 for protection of grassland. Using these ratios 14 
would indicate that 19 acres of riparian habitat should be restored, 19 acres of riparian habitat 15 
should protected, and 454 acres of grassland should be protected for riparian brush rabbit to 16 
mitigate CM1 losses.  17 

The BDCP has committed to near-term restoration of 800 acres of riparian(Objective VFRNC1.1 and 18 
an unknown number of associated acres of grassland and protection of 750 acres of riparian 19 
(Objective VFRNC1.2)with an unknown number of associated acres of grassland (see Table 3-4 in 20 
Chapter 3, Description of Alternatives, of this RDEIR/SDEIS). In addition, the species-specific 21 
biological goals and objectives (RBR1.1-RBR1.6)would inform the near-term protection and 22 
restoration efforts. The natural community restoration and protection activities are expected to be 23 
concluded during the first 10 years of plan implementation, which is close enough in time to the 24 
occurrence of impacts to constitute adequate mitigation for CEQA purposes. These commitments are 25 
more than sufficient to support the conclusion that the near-term effects of Alternative 4 would be 26 
less than significant under CEQA, because the number of acres required to meet the typical ratios 27 
described above would be only 19 acres of riparian habitat restored, 19 acres protected, and 454 28 
acres of grassland protected.  29 

The plan also contains commitments to implement AMM1–AMM7, AMM10, AMM25, and AMM37. 30 
These AMMs contain elements that avoid or minimize the risk of BDCP activities affecting habitats 31 
and species adjacent to work areas. The AMMs are described in detail in Appendix 3.C, Avoidance 32 
and Minimization Measures, of the Draft BDCP, and an updated version of AMM6 is provided in 33 
Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS. 34 

Late Long-Term Timeframe 35 

There are 6,012 acres of modeled riparian brush rabbit habitat in the Plan Area, consisting of 36 
2,909 acres of riparian habitat and 3,103 acres of associated grassland habitat. Alternative 4 would 37 
result in permanent and temporary effects combined on 116 acres of modeled riparian habitat and 38 
291 acres of modeled grassland habitat for riparian brush rabbit, representing 4% and 9% of the 39 
riparian and grassland modeled habitat.  40 

The BDCP would restore 5,000 acres and protect 750 acres of valley/foothill riparian natural 41 
community, a portion of which is expected to consist of suitable riparian brush rabbit habitat 42 
(Objectives VFRNC1.1 and VFRNC1.2). Objective RBR1.2 requires that at least 800 acres of early- to 43 
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midsuccessional riparian natural community be conserved in CZ 7, in areas that are adjacent to or 1 
that facilitate connectivity with existing occupied or potentially occupied habitat. This would consist 2 
of 200 acres of protected habitat (Objective RBR1.1) and 600 acres of restored habitat. The 800 3 
acres to be conserved would consist of early successional riparian vegetation suitable for riparian 4 
brush rabbit. The conserved habitat would also be part of a larger, more contiguous, and less patchy 5 
area of protected and restored riparian natural community than what currently exists in CZ 7 and 6 
would be contiguous with existing modeled riparian brush rabbit habitat. The species-specific 7 
objectives further require that the 200 acres of protected riparian habitat (Objective RBR1.4) and at 8 
least 300 acres of the restored riparian habitat (Objective RBR1.3) meet more specific ecological 9 
requirements of riparian brush rabbit, including large patches of dense riparian brush; ecotonal 10 
edges that transition from brush species to grasses and forbs, scaffolding plants to support vines 11 
that grow above flood levels; a tree canopy that is open, if present; and high-ground refugia from 12 
flooding. In protected riparian areas that are occupied by riparian brush rabbit, nonnative predators 13 
that are known to prey on riparian brush rabbit would be monitored and controlled (RBR1.5). 14 

In addition to restoration and protection of riparian habitat for the riparian brush rabbit, the Plan 15 
would protect, and, if necessary, create or restore grasslands adjacent to suitable riparian vegetation 16 
in areas outside the floodplain levees (Objective RBR1.6). These grasslands are expected to provide 17 
additional foraging opportunities for the riparian brush rabbit and upland refugia during flood 18 
events. The actual acreage of grassland to be restored or protected for riparian brush rabbit would 19 
depend on site-specific needs adjacent to restored and protected riparian habitat (CM3). Grasslands 20 
on the landward side of levees adjacent to restored floodplain would be restored or protected as 21 
needed to provide flood refugia and foraging habitat for riparian brush rabbit (Objective RBR1.6). 22 

In addition to grasslands protected and restored outside the levees for riparian brush rabbit as 23 
needed, the floodplains would transition from areas that flood frequently (e.g., every 1 to 2 years) to 24 
areas that flood infrequently (e.g., every 10 years or more) (Objective L1.5): these infrequently 25 
flooded areas would provide refuge for the riparian brush rabbit during most years. The Plan would 26 
also create and maintain mounds, levee sections, or other high areas in restored and protected 27 
riparian areas (Objective RBR1.4) that are designed specifically to provide flood refugia for the 28 
riparian brush rabbit (see Appendix 3.E, Conservation Principles for the Riparian Brush Rabbit and 29 
Riparian Woodrat, of the Draft BDCP). Additionally, nonnative predators that are known to prey on 30 
riparian brush rabbit (e.g., feral dogs and cats) would be monitored in protected and restored 31 
riparian areas that are occupied by riparian brush rabbit (Objective RBR1.5), and controlled as 32 
needed (CM11). 33 

The BDCP’s beneficial effects analysis (Chapter 5, Section 5.6, Effects on Covered Wildlife and Plant 34 
Species, of the Draft BDCP) estimates that the restoration and protection actions discussed above, as 35 
well as the restoration of valley/foothill riparian and grassland that could overlap with the species 36 
model, would result in the restoration of 800 acres of riparian and 79 acres of grassland modeled 37 
habitat for riparian brush rabbit. In addition, protection of valley/foothill riparian and grassland 38 
could overlap with the species model and would result in the protection of 200 acres of riparian and 39 
317 acres of grassland riparian brush rabbit modeled habitat. 40 

Only a small proportion of the habitat losses would be considered occupied and of high-value. 41 
Alternative 4 conservation measures provide for large acreages of riparian brush rabbit riparian and 42 
grassland habitat to be protected and restored, and the BDCP includes AMM1–AMM7, AMM10, 43 
AMM25, and AMM37, which are directed at minimizing or avoiding potential effects during 44 
construction and operation of the conservation measures. Overall, the BDCP would provide a 45 
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substantial net benefit to the riparian brush rabbit through the increase in available habitat and 1 
habitat in protected status.  2 

Considering the habitat restoration and protection associated with CM3,-CM7, CM8, and CM11, 3 
guided by species-specific goals and objectives and by AMM1–AMM7, AMM10, AMM25, and AMM37, 4 
the temporary and permanent losses of riparian and grassland habitat and potential direct mortality 5 
of riparian brush rabbit as a result of implementing Alternative 4 would not represent a significant 6 
impact through habitat modifications and would not substantially reduce the number or restrict the 7 
range of the species. The loss of habitat and potential mortality of riparian brush rabbits would be a 8 
less-than-significant impact under CEQA. 9 

Impact BIO-153: Indirect Effects of Plan Implementation on Riparian Brush Rabbit 10 

Noise and visual disturbance adjacent to construction activities could indirectly affect the use of 11 
modeled riparian brush rabbit riparian habitat and of associated grassland habitat in the study area. 12 
These construction activities would include water conveyance (including transmission line) 13 
construction in CZ 8, tidal natural communities restoration construction, and construction of 14 
setback levees. Water conveyance construction would potentially affect acres of adjacent riparian 15 
habitat and of associated grassland habitat: this construction would occur in CZ 8 where there is 16 
suitable habitat for the species but surveys by ESRP did not indicate the species is present in this 17 
area; therefore, the potential for adverse noise and visual effects from conveyance facility 18 
construction would be minimal. Tidal natural communities restoration construction would also 19 
potentially affect adjacent riparian habitat and associated grassland habitat for this species: 20 
however, adverse effects on the species are unlikely because tidal natural communities restoration 21 
projects would be sited to avoid areas occupied by riparian brush rabbit. The activity most likely to 22 
result in noise and visual disturbance to riparian brush rabbit is the construction of setback levees 23 
for floodplain restoration, which would take place in CZ 7, where the species is known to occur. The 24 
use of mechanical equipment during construction might cause the accidental release of petroleum or 25 
other contaminants that would affect the riparian brush rabbit in adjacent habitat, if the species is 26 
present.  27 

NEPA Effects: Implementation of the AMMs listed above as part of implementing BDCP Alternative 4 28 
would avoid the potential for substantial adverse effects on riparian brush rabbits, either indirectly 29 
or through habitat modifications or result in a substantial reduction in numbers or a restriction in 30 
the range of riparian brush rabbits. Therefore, indirect effects of Alternative 4 would not have an 31 
adverse effect on riparian brush rabbit. 32 

CEQA Conclusion: Indirect effects from conservation measure operations and maintenance as well 33 
as construction-related noise and visual disturbances could affect riparian brush rabbit in riparian 34 
and grassland habitats. The use of mechanical equipment during construction could cause the 35 
accidental release of petroleum or other contaminants that could affect riparian brush rabbit. The 36 
inadvertent discharge of sediment or excessive dust adjacent to riparian brush rabbit habitat could 37 
also have a negative effect on the species. With implementation of AMM1–AMM7, AMM10, AMM25, 38 
and AMM37 as part of Alternative 4, the BDCP would avoid and minimize the potential for 39 
significant impacts on riparian brush rabbits, either indirectly or through habitat modifications and 40 
would not result in a substantial reduction in numbers or a restriction in the range of riparian brush 41 
rabbits. Indirect effects of Alternative 4 would have a less-than-significant impact on riparian brush 42 
rabbit. 43 
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Impact BIO-154: Periodic Effects of Inundation of Riparian Brush Rabbit Habitat as a Result of 1 
Implementation of Conservation Components 2 

CM5 Seasonally inundated floodplain restoration is the only covered activity expected to result in 3 
periodic inundation of riparian brush rabbit habitat. This activity would periodically inundate 4 
approximately 264 acres of riparian habitat (9% of riparian habitat in the Plan Area) and 423 acres 5 
of associated grassland habitat (14% of associated grassland habitat in the Plan Area) for the 6 
riparian brush rabbit. The area between existing levees that would be breached and the newly 7 
constructed setback levees would be inundated through seasonal flooding. The potentially 8 
inundated areas consist of high-value habitat for the species: although they consist of small patches 9 
and narrow bands of riparian vegetation, many of these areas are in proximity to, or contiguous 10 
with, habitat with recorded occurrences of riparian brush rabbit. The restored floodplain would 11 
include a range of elevations from lower lying areas that flood frequently (e.g., every 1 to 2 years) to 12 
higher elevation areas that flood infrequently (e.g., every 10 years or more). 13 

Seasonal flooding in restored floodplains can result in injury or mortality of individuals if riparian 14 
brush rabbits occupy these areas and cannot escape flood waters. One recorded occurrence of 15 
riparian brush rabbit (Williams et al. 2002), just west of Stewart Road in Mossdale, is in the area that 16 
would be seasonally flooded based on the hypothetical restoration footprint. 17 

NEPA Effects: Floodplain restoration under CM5 would periodically affect only a small proportion of 18 
the modeled riparian brush rabbit habitat in the study area. The adverse effects of periodic 19 
inundation on the riparian brush rabbit would be minimized through construction and maintenance 20 
of flood refugia to allow riparian brush rabbits to escape inundation. Therefore, implementing 21 
Alternative 4, including AMM1–AMM7, AMM10, AMM25, and AMM37, would not be expected to 22 
result in substantial adverse effects on riparian brush rabbit, either directly or through habitat 23 
modifications and would not result in a substantial reduction in numbers or a restriction in the 24 
range of riparian brush rabbits. Therefore, Alternative 4 would not adversely affect the species. 25 

CEQA Conclusion: Floodplain restoration under CM5 would periodically affect only a small 26 
proportion of the modeled riparian brush rabbit habitat in the study area. The overall effect of 27 
seasonal inundation on existing riparian natural communities may instead be beneficial. Historically, 28 
flooding was the main natural disturbance regulating ecological processes in riparian areas, and 29 
flooding promotes the germination and establishment of many native riparian plants. In the late 30 
long-term, seasonal inundation in areas currently occupied by riparian vegetation may contribute to 31 
the establishment of high-value habitat for covered riparian species, such as the riparian brush 32 
rabbit. Long-term management of riparian areas would ensure that refugia also exist along the 33 
edges of seasonally inundated habitat. 34 

The significant impacts of periodic inundation on the riparian brush rabbit would be minimized 35 
through construction and maintenance of flood refugia to allow riparian brush rabbits to escape 36 
inundation. Therefore, implementing Alternative 4, including AMM1–AMM7, AMM10, AMM25, and 37 
AMM37, would not be expected to result in significant impacts on riparian brush rabbit, either 38 
directly or through habitat modifications and would not result in a substantial reduction in numbers 39 
or a restriction in the range of riparian brush rabbits. Periodic inundation of riparian and grassland 40 
habitat for riparian brush rabbit under Alternative 4 would have a less-than-significant impact on 41 
the species.  42 
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Riparian Woodrat 1 

The habitat model used to assess effects for the riparian woodrat consists of selected plant alliances 2 
from the valley/foothill riparian natural community, geographically constrained to the south Delta 3 
portion of the BDCP area in CZ 7, south of State Route 4 and Old River Pipeline along the Stanislaus, 4 
San Joaquin, Old, and Middle Rivers. Valley/foothill riparian areas along smaller drainages (Paradise 5 
Cut, Tom Paine Slough), and some larger streams in the northern portion of CZ 7 were excluded 6 
from the riparian woodrat habitat model due to a lack of trees or riparian corridors that were too 7 
narrow. Factors considered in assessing the value of affected habitat for the riparian woodrat, to the 8 
extent that information is available, include habitat patch size and connectivity. 9 

The riparian woodrat is not known to occur in the study area. The only verified extant population of 10 
riparian woodrats rangewide is 2 miles east of the southern end of the study area in Caswell 11 
Memorial State Park along the Stanislaus River (Williams 1986:1–112; Williams 1993). Riparian 12 
woodrat may occur in small patches of valley oak riparian forest along the San Joaquin River from 13 
the southern tip of the study area north to approximately the Interstate 5 overcrossing near Lathrop 14 
(Figure 12-47).  15 

Construction and restoration associated with Alternative 4 conservation measures would result in 16 
both temporary and permanent losses of riparian woodrat modeled habitat as indicated in Table 12-17 
4-56. Tidal habitat restoration, floodplain restoration, and protection and management of natural 18 
communities could affect modeled riparian woodrat habitat. However, because the species is not 19 
known to occur in the study area it is not expected to be affected by BDCP actions unless the species 20 
were to establish in the study area over the term of the BDCP. Full implementation of Alternative 4 21 
would also include biological objectives over the term of the BDCP to benefit the riparian woodrat 22 
(see Chapter 3, Conservation Strategy, of the Draft BDCP). The conservation strategy for the riparian 23 
woodrat involves providing opportunities for population expansion into the Plan Area from adjacent 24 
lands to the south and southeast. The strategy focuses on restoring and maintaining suitable habitat 25 
at the southernmost end of CZ 7, providing connectivity with existing populations to the south and 26 
southeast, and creating and maintaining flood refugia. This conservation approach is consistent with 27 
the recovery plan (U.S. Fish and Wildlife Service 1998) and conservation principles (see Appendix 28 
3.E, Conservation Principles for the Riparian Brush Rabbit and Riparian Woodrat, of the Draft BDCP). 29 
The conservation measures that would be implemented to achieve the biological goals and 30 
objectives are summarized below.  31 

 Provide a range of elevations in restored floodplains that transition from frequently flooded 32 
(e.g., every 1 to 2 years) to infrequently flooded (e.g., every 10 years or more) areas to provide a 33 
range of habitat conditions, upland habitat values, and refugia from flooding during most flood 34 
events (Objective L1.5, associated with CM3, CM5, and CM8). 35 

 Increase the size and connectivity of the reserve system by acquiring lands adjacent to and 36 
between existing conservation lands (Objective L1.6, associated with CM3). 37 

 Protect and improve habitat linkages that allow terrestrial covered and other native species to 38 
move between protected habitats within and adjacent to the Plan Area (Objective L3.1, 39 
associated with CM3-CM8, and CM11). 40 

 Restore or create 5,000 acres of valley/foothill riparian natural community, with 3,000 acres 41 
occurring on restored seasonally inundated floodplain (Objective VFRNC1.1, associated with 42 
CM3 and CM7). 43 
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 Protect 750 acres of existing valley/foothill riparian natural community in CZ 7 by year 10 1 
(Objective VFRNC1.2, associated with CM3). 2 

 Restore, maintain and enhance structural heterogeneity with adequate vertical and horizontal 3 
overlap among vegetation components and over adjacent riverine channels, freshwater 4 
emergent wetlands, and grasslands (Objective VFRNC2.1, associated with CM5, CM7, and CM11). 5 

 Of the 5,000 acres of valley/foothill riparian natural community restored under Objective 6 
VFRNC1.1, restore/create and maintain 300 acres riparian habitat in CZ 7 that meets the 7 
ecological requirements of the riparian woodrat (i.e., dense willow understory and oak 8 
overstory) and that is adjacent to or facilitates connectivity with existing occupied or potentially 9 
occupied habitat (Objective RW1.1, associated with CM3, CM7, CM11). 10 

 Provide and maintain high-water refugia in the 300 acres of riparian woodrat habitat restored 11 
under Objective RW1.1 through the retention, construction, and/or restoration of high-ground 12 
habitat on mounds, berms, or levees, so that refugia are no further apart than 67 feet (Objective 13 
RW1.2, associated with CM7 and CM11). 14 

As explained below, with the restoration and protection of these amounts of habitat, in addition to 15 
implementation of the AMMs to reduce potential effects, impacts on riparian woodrat would not be 16 
adverse for NEPA purposes and would be less than significant for CEQA purposes.  17 

Table 12-4-56. Changes in Riparian Woodrat Modeled Habitat Associated with Alternative 4 18 
(acres)a 19 

Conservation 
Measureb Habitat Type 

Permanent  Temporary  Periodicd 

NT LLT  NT LLT  CM2 CM5 

CM1 Riparian 0 0  0 0  NA NA 

Total Impacts CM1 0 0  0 0  NA NA 

CM2–CM18 Riparian 0 51  0 33  0 203 

Total Impacts CM2–CM18 0 51  0 33  0 203 

TOTAL IMPACTS 0 51  0 33  0 203 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only.  

NT = near-term 

LLT = late long-term 

NA = not applicable 

 20 

Impact BIO-155: Loss or Conversion of Habitat for and Direct Mortality of Riparian Woodrat 21 

Alternative 4 conservation measures would result in the permanent loss of up to 51 acres of habitat 22 
and temporary loss of up to 33 acres of modeled habitat for riparian woodrat (Table 12-4-56). 23 
Construction of Alternative 4 water conveyance facilities (CM1) would not affect modeled habitat; 24 
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however, tidal natural communities restoration (CM4) and seasonally inundated floodplain 1 
restoration (CM5) would remove habitat. Each of these individual activities is described below. A 2 
summary statement of the combined impacts and NEPA effects and a CEQA conclusion follow the 3 
individual conservation measure discussions. 4 

 CM4 Tidal Natural Communities Restoration: Tidal habitat restoration site preparation and 5 
inundation would permanently remove approximately 10 acres of modeled habitat for the 6 
riparian woodrat in CZ 7. This habitat is of low value, consisting of a small, isolated patch 7 
surrounded by agricultural lands, and the species has a relatively low likelihood of being present 8 
in these areas. The measures described in AMM25 Riparian Woodrat and Riparian Brush Rabbit 9 
require that tidal natural communities restoration avoid removal of any habitat occupied by the 10 
riparian woodrat as determined by presence/absence surveys. Because the estimates of habitat 11 
loss due to tidal inundation are based on projections of where restoration may occur, actual 12 
habitat loss is expected to be lower because sites would be selected to minimize effects on 13 
riparian woodrat. 14 

 CM5 Seasonally Inundated Floodplain Restoration: Levee construction associated with floodplain 15 
restoration would result in the permanent removal of approximately 41 acres of modeled 16 
habitat for the riparian woodrat in CZ 7. The value of this habitat for riparian woodrat is 17 
moderate. Although the habitat consists of small patches and narrow bands of riparian 18 
vegetation and no riparian woodrats have been detected in CZ 7, the riparian patches are in 19 
proximity to each other along the San Joaquin River. There are two species occurrences 20 
immediately south of CZ 7, one of which is less than 1.5 mile from the southernmost patch of 21 
riparian habitat potentially affected by levee construction. 22 

The final floodplain restoration design would differ from the hypothetical footprint used for this 23 
effects analysis. However, monitoring and adaptive management described in CM11 Natural 24 
Communities Enhancement and Management. And AMM25 would ensure that riparian woodrat 25 
habitat permanently removed does not exceed the amount estimated based on the hypothetical 26 
footprint. Habitat loss is expected to be lower than 41 acres because sites would be selected and 27 
restoration designed to minimize effects on the riparian woodrat. If natural flooding is 28 
insufficient to maintain appropriate riparian woodrat vegetation structure, the vegetation 29 
would be actively managed to provide suitable habitat structure as described in CM11 Natural 30 
Communities Enhancement and Management. 31 

Levee construction would also result in the temporary removal of 33 acres of modeled habitat 32 
for the riparian woodrat. Although the effects are considered temporary, 5 years to several 33 
decades may be required for ecological succession to occur and for restored riparian habitat to 34 
replace the function of habitat that has been affected.  35 

 CM11 Natural Communities Enhancement and Management: A variety of habitat management 36 
actions included in CM11 that are designed to enhance wildlife values in BDCP protected 37 
habitats may result in localized ground disturbances that could temporarily remove small 38 
amounts of riparian woodrat habitat. Enhancement and management actions in riparian 39 
woodrat habitat within the reserve system may include invasive plant removal, planting and 40 
maintaining vegetation to improve and sustain habitat characteristics for the species, and 41 
creating and maintaining flood refugia. These activities are expected to have minor adverse 42 
effects on available riparian woodrat habitat and are expected to result in overall improvements 43 
to and maintenance of riparian woodrat habitat values over the term of the BDCP. These effects 44 
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cannot be quantified, but are expected to be minimal and would be avoided and minimized 1 
through the AMMs listed below. 2 

 Operations and maintenance: The only ongoing effects on the riparian woodrat are those 3 
potentially resulting from habitat enhancement and management activities. Enhancement and 4 
management actions in riparian woodrat habitat within the reserve system may include invasive 5 
plant removal, planting and maintaining vegetation to improve and sustain habitat 6 
characteristics for the species, and creating and maintaining flood refugia. These activities may 7 
result in harassment of riparian woodrats through noise and visual disturbance which would be 8 
minimized with implementation of AMM1–AMM7, AMM10, and AMM25. 9 

 Injury and direct mortality: Water conveyance facility construction is not likely to result in 10 
injury or mortality of individual riparian woodrats because the species is not likely to be present 11 
in the areas that would be affected by this activity, based on live trapping results (see Appendix 12 
3.E, Conservation Principles for the Riparian Woodrat and Riparian Brush Rabbit, of the Draft 13 
BDCP). Tidal natural communities restoration would not result in injury or mortality of riparian 14 
woodrats because, under AMM25, tidal natural communities restoration projects would be 15 
designed to avoid occupied riparian woodrat habitat and if that is not possible to trap and 16 
relocate the species. Activities associated with construction of setback levees for floodplain 17 
restoration could result in injury or mortality of riparian woodrats; however, preconstruction 18 
surveys, construction monitoring, and other measures would be implemented under AMM25 to 19 
avoid and minimize injury or mortality of this species during construction, as described in 20 
Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP. If occupied riparian 21 
woodrat habitat cannot be avoided, mortality would be avoided through implementation of a 22 
trapping and relocation program. The program would be developed in coordination with 23 
USFWS, and relocation would be to a site approved by USFWS prior to construction activities. 24 

The following paragraphs summarize the combined effects discussed above and describe other 25 
BDCP conservation actions that offset or avoid these effects. NEPA effects and a CEQA conclusion are 26 
also included. 27 

Near-Term Timeframe 28 

Because water conveyance facilities construction is being evaluated at the project level, the near-29 
term BDCP strategy has been analyzed to determine whether it would provide sufficient habitat 30 
protection or restoration in an appropriate timeframe to ensure that the construction effects would 31 
not be adverse under NEPA. 32 

No riparian woodrat habitat would be lost in the near-term timeframe. Implementation of CM11 33 
could have minor adverse effects on available riparian woodrat habitat, and activities associated 34 
with construction of setback levees for floodplain restoration could result in injury or mortality of 35 
riparian woodrats.  36 

The BDCP has committed to near-term restoration of 800 acres of riparian (Objective VFRNC1.1) 37 
and protection of 750 acres of riparian (Objective VFRNC1.2) (see Table 3-4 in Chapter 3, 38 
Description of Alternatives, of this RDEIR/SDEIS). In addition, the species-specific biological goals 39 
and objectives (RW1.1 and RW1.2) would inform the near-term protection and restoration efforts. 40 
The natural community restoration and protection activities are expected to be concluded during 41 
the first 10 years of plan implementation, which is close enough in time to the occurrence of impacts 42 
to constitute adequate mitigation for NEPA purposes. These commitments are more than sufficient 43 
to support the conclusion that the near-term effects of Alternative 4 would be not be adverse under 44 
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NEPA, because no riparian woodrat habitat would be lost and there is only limited potential for 1 
minor adverse effects on woodrats or its habitat from implementation of CM11.  2 

These effects cannot be quantified, but are expected to be minimal and would be avoided and 3 
minimized through the BDCP’s commitment to AMM1 Worker Awareness Training, AMM2 4 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 5 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 6 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 7 
Material, AMM7 Barge Operations Plan, AMM10 Restoration of Temporarily Affected Natural 8 
Communities, and AMM25 Riparian Woodrat and Riparian Brush Rabbit. The AMMs are described in 9 
detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an updated 10 
version of AMM6 is provided in Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS. 11 

Late Long-Term Timeframe 12 

The study area supports approximately 2,166 acres of modeled riparian woodrat habitat. 13 
Alternative 4 as a whole would result in the permanent loss and temporary removal of 84 acres of 14 
modeled habitat for riparian woodrat habitat during the late long-term. None of this habitat is 15 
considered occupied.  16 

Objective RW1.1 requires at least 300 acres of riparian habitat that meets the ecological 17 
requirements of the riparian woodrat (e.g., dense willow understory and oak overstory) and that is 18 
adjacent to or facilitates connectivity with existing occupied or potentially occupied habitat to be 19 
restored in CZ 7. The conserved habitat would also be part of a larger, more contiguous, and less 20 
patchy area of protected and restored riparian natural community than what currently exists in CZ 7 21 
and would be contiguous with existing modeled riparian woodrat habitat. The species-specific 22 
objective further requires that the 300 acres of restored riparian habitat meet more specific 23 
ecological requirements of riparian woodrat (e.g., dense willow understory and oak overstory). 24 
Additionally, assuming the protected riparian natural community would provide riparian woodrat 25 
habitat proportional to the amount of modeled habitat in this natural community in the Plan Area 26 
(12% of the riparian natural community in the Plan Area is modeled riparian woodrat habitat), the 27 
protection of 750 acres of riparian natural community (CM3) would provide an estimated 90 acres 28 
of protected riparian woodrat habitat that is comparable to or of higher value than existing modeled 29 
grassland habitat. All riparian protection would occur during the near-term period to offset early 30 
riparian losses. 31 

The Plan would also create and maintain mounds, levee sections, or other high areas in restored and 32 
protected riparian areas (Objective RW1.2) that are designed specifically to provide flood refugia for 33 
the riparian woodrat (see Appendix 3.E, Conservation Principles for the Riparian Brush Rabbit and 34 
Riparian Woodrat, of the Draft BDCP). In addition, the restored floodplains would transition from 35 
areas that flood frequently (e.g., every 1 to 2 years) to areas that flood infrequently (e.g., every 10 36 
years or more) (Objective L1.5): these infrequently flooded areas would provide refuge for the 37 
riparian woodrat during most years.  38 

The BDCP’s beneficial effects analysis (Chapter 5, Section 5.6, Effects on Covered Wildlife and Plant 39 
Species, of the Draft BDCP) estimates that the restoration and protection actions discussed above, as 40 
well as the restoration of valley/foothill riparian that could overlap with the species model, would 41 
result in the restoration of 300 acres of modeled habitat for riparian woodrat. In addition, protection 42 
of valley/foothill riparian could overlap with the species model and would result in the protection of 43 
90 acres riparian woodrat modeled habitat. 44 
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Although there are no records of occurrences of the riparian woodrat in the study area, habitat 1 
restoration in CZ 7, in the vicinity of occurrences south of the study area, would increase 2 
opportunities for northward expansion of the species into the study area Implementation of 3 
Alternative 4 conservation measures is not expected to adversely affect the riparian woodrat for the 4 
following reasons. 5 

 There are no riparian woodrat occurrences in the Plan Area. 6 

 The habitat that would be removed consists of small patches that are of moderate value for the 7 
species. 8 

 The habitat that would be removed permanently is a small proportion of the total habitat in the 9 
Plan Area (2%).  10 

 Avoidance and minimization measures would be implemented to avoid injury or mortality of 11 
riparian woodrats, and to minimize loss of occupied habitat. 12 

 Floodplain restoration would be designed to provide flood refugia so that flooding would not 13 
adversely affect any riparian woodrats that occupy restored floodplains. 14 

NEPA Effects: Alternative 4 would provide a substantial benefit to the riparian woodrat through the 15 
net increase in available habitat and a net increase of habitat in protected status. These protected 16 
areas would be managed and monitored to support the species. The affected habitat is currently 17 
unoccupied and habitat removal is not expected to result in a discernible change in the abundance 18 
or distribution of riparian woodrat should they occupy study area habitats. Should the species be 19 
detected in the study area, implementation of AMM1–AMM7, AMM10, and AMM25 would avoid and 20 
minimize the effects of conservation component construction and implementation. Therefore, the 21 
loss of habitat and potential mortality of individuals would not have an adverse effect on riparian 22 
woodrat under Alternative 4. 23 

CEQA Conclusion:  24 

Near-Term Timeframe 25 

Because water conveyance facilities construction is being evaluated at the project level, the near-26 
term BDCP strategy has been analyzed to determine whether it would provide sufficient habitat 27 
protection or restoration in an appropriate timeframe to ensure that the construction effects would 28 
be less than significant for CEQA purposes. 29 

No riparian woodrat habitat would be lost in the near-term timeframe. Implementation of CM11 30 
could have minor significant impacts on available riparian woodrat habitat, and activities associated 31 
with construction of setback levees for floodplain restoration could result in injury or mortality of 32 
riparian woodrats.  33 

The BDCP has committed to near-term restoration of 800 acres of riparian habitat (Objective 34 
VFRNC1.1) and protection of 750 acres of riparian habitat (Objective VFRNC1.2) (see Table 3-4 in 35 
Chapter 3, Description of Alternatives, of this RDEIR/SDEIS). In addition, the species-specific 36 
biological goals and objectives (RW1.1 and RW1.2) would inform the near-term protection and 37 
restoration efforts. The natural community restoration and protection activities are expected to be 38 
concluded during the first 10 years of plan implementation, which is close enough in time to the 39 
occurrence of impacts to constitute adequate mitigation for CEQA purposes. The Plan also contains 40 
commitments to implement AMM1–AMM7, AMM10, and AMM25, which include elements that avoid 41 
or minimize the risk of affected habitats and species adjacent to work areas. The AMMs are 42 
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described in detail in Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an 1 
updated version of AMM6 is provided in Appendix D, Substantive BDCP Revisions, of this 2 
RDEIR/SDEIS. 3 

These commitments are more than sufficient to support the conclusion that the near-term effects of 4 
Alternative 4 would be less than significant under CEQA, because no riparian woodrat habitat would 5 
be lost and there is only limited potential for minor significant impacts on woodrats or its habitat 6 
from implementation of CM11. No mitigation would be required. 7 

Late Long-Term Timeframe 8 

The study area supports approximately 2,166 acres of modeled riparian woodrat habitat. 9 
Alternative 4 as a whole would result in the permanent loss and temporary removal of 84 acres of 10 
modeled habitat for riparian woodrat habitat during the late long-term. None of this habitat is 11 
considered occupied.  12 

Objective RW1.1 requires at least 300 acres of riparian habitat that meets the ecological 13 
requirements of the riparian woodrat (e.g., dense willow understory and oak overstory) and that is 14 
adjacent to or facilitates connectivity with existing occupied or potentially occupied habitat to be 15 
restored in CZ 7. The conserved habitat would also be part of a larger, more contiguous, and less 16 
patchy area of protected and restored riparian natural community than what currently exists in CZ 7 17 
and would be contiguous with existing modeled riparian woodrat habitat. The species-specific 18 
objective further requires that the 300 acres of restored riparian habitat meet more specific 19 
ecological requirements of riparian woodrat (e.g., dense willow understory and oak overstory). 20 
Additionally, assuming the protected riparian natural community would provide riparian woodrat 21 
habitat proportional to the amount of modeled habitat in this natural community in the Plan Area 22 
(12% of the riparian natural community in the Plan Area is modeled riparian woodrat habitat), the 23 
protection of 750 acres of riparian natural community (CM3) would provide an estimated 90 acres 24 
of protected riparian woodrat habitat that is comparable to or of higher value than existing modeled 25 
grassland habitat. All riparian protection would occur during the near-term period, to offset early 26 
riparian losses. 27 

The Plan would also create and maintain mounds, levee sections, or other high areas in restored and 28 
protected riparian areas (Objective RW1.2) that are designed specifically to provide flood refugia for 29 
the riparian woodrat (see Appendix 3.E, Conservation Principles for the Riparian Brush Rabbit and 30 
Riparian Woodrat, of the Draft BDCP). In addition, the restored floodplains would transition from 31 
areas that flood frequently (e.g., every 1 to 2 years) to areas that flood infrequently (e.g., every 10 32 
years or more) (Objective L1.5): these infrequently flooded areas would provide refuge for the 33 
riparian woodrat during most years.  34 

The BDCP’s beneficial effects analysis (Chapter 5, Section 5.6, Effects on Covered Wildlife and Plant 35 
Species, of the Draft BDCP) estimates that the restoration and protection actions discussed above, as 36 
well as the restoration of valley/foothill riparian that could overlap with the species model, would 37 
result in the restoration of 300 acres of modeled habitat for riparian woodrat. In addition, protection 38 
of valley/foothill riparian could overlap with the species model and would result in the protection of 39 
90 acres riparian woodrat modeled habitat. 40 

Although there are no records of occurrences of the riparian woodrat in the study area, habitat 41 
restoration in CZ 7, in the vicinity of occurrences south of the study area, would increase 42 
opportunities for northward expansion of the species into the study area Implementation of 43 
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Alternative 4 conservation measures is not expected to significantly impact the riparian woodrat for 1 
the following reasons. 2 

 There are no riparian woodrat occurrences in the Plan Area. 3 

 The habitat that would be removed consists of small patches that are of moderate value for the 4 
species. 5 

 The habitat that would be removed permanently is a small proportion of the total habitat in the 6 
Plan Area (2%).  7 

 Avoidance and minimization measures would be implemented to avoid injury or mortality of 8 
riparian woodrats, and to minimize loss of occupied habitat. 9 

 Floodplain restoration would be designed to provide flood refugia so that flooding would not 10 
adversely affect any riparian woodrats that occupy restored floodplains. 11 

Alternative 4 would provide a substantial benefit to the riparian woodrat through the net increase in 12 
available habitat and a net increase of habitat in protected status. These protected areas would be 13 
managed and monitored to support the species. The affected habitat is currently unoccupied and 14 
habitat removal is not expected to result in a discernible change in the abundance or distribution of 15 
riparian woodrat should they occupy study area habitats. Should the species be detected in the 16 
study area, implementation of AMM1–AMM7, AMM10, and AMM25 would avoid and minimize the 17 
effects of conservation component construction and implementation. Therefore, the loss of habitat 18 
and potential mortality of individuals under Alternative 4 would not have a significant impact on 19 
riparian woodrat. No mitigation would be required. 20 

Impact BIO-156: Indirect Effects of Plan Implementation on Riparian Woodrat 21 

Noise and visual disturbance adjacent to construction activities could indirectly affect the use of 22 
modeled habitat for riparian woodrat. These effects are related construction activities associated 23 
with tidal natural communities restoration construction and construction of setback levees. Indirect 24 
effects on the species from construction associated with tidal natural communities restoration are 25 
unlikely because, under AMM25, tidal natural communities restoration projects would be sited to 26 
avoid areas occupied by riparian woodrat. The activity most likely to result in noise and visual 27 
disturbance to riparian woodrat would be the construction of setback levees. These adverse effects 28 
would be minimized through implementation of AMM1–AMM7, AMM10, and AMM25. 29 

NEPA Effects: Implementation of the AMMs listed above as part of implementing BDCP Alternative 4 30 
would avoid the potential for substantial adverse effects on riparian woodrats, either indirectly or 31 
through habitat modifications or result in a substantial reduction in numbers or a restriction in the 32 
range of riparian woodrats. Therefore, indirect effects of Alternative 4 would not have an adverse 33 
effect on riparian woodrat. 34 

CEQA Conclusion: Should the species be detected in the study area, indirect effects of conservation 35 
measure construction and implementation could impact riparian woodrat and its habitat. AMM1–36 
AMM7, AMM10, and AMM25 implemented under Alternative 1A would avoid and minimize the 37 
impact and result in a less-than-significant impact. No mitigation would be required. 38 
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Impact BIO-157: Periodic Effects of Inundation of Riparian Woodrat Habitat as a Result of 1 
Implementation of Conservation Components  2 

CM5 Seasonally inundated floodplain restoration is the only covered activity expected to result in 3 
periodic inundation of riparian woodrat habitat. Floodplain restoration would result in periodic 4 

inundation of up to 203 acres of riparian woodrat habitat (9% of the riparian woodrat habitat in the 5 
Plan Area). The area between existing levees that would be breached and the newly constructed 6 
setback levees would be inundated through seasonal flooding. The potentially inundated areas 7 
consist of moderate-value habitat for the species. Although the habitat consists of small patches and 8 
narrow bands of riparian vegetation and no riparian woodrats have detected in CZ 7, the riparian 9 
patches are in proximity to each other along the San Joaquin River and there are two species 10 
occurrences immediately south of CZ 7, one of which is less than 1 mile from the southernmost 11 
patch of riparian habitat potentially affected by levee construction. The restored floodplains would 12 
transition from areas that flood frequently (e.g., every 1 to 2 years) to areas that flood infrequently 13 
(e.g., every 10 years or more).  14 

NEPA Effects: Alternative 4’s period inundation of 203 acres of riparian habitat for riparian woodrat 15 
is Alternative 4 not expected to result in substantial adverse effects on riparian woodrat, either 16 
directly or through habitat modifications and would not result in a substantial reduction in numbers 17 
or a restriction in the range of riparian woodrat. The effects of periodic inundation on the riparian 18 
woodrat would be minimized through construction and maintenance of flood refugia to allow 19 
riparian woodrats to escape inundation. Therefore, the periodic inundation of riparian woodrat 20 
habitat would not adversely affect the species under Alternative 4. 21 

CEQA Conclusion: Floodplain restoration under CM5 would periodically affect a total of 203 acres of 22 
riparian habitat for riparian woodrat, representing 9% of the 2,166 acres of modeled riparian 23 
woodrat habitat in the study area. The impact of periodic inundation on the riparian woodrat would 24 
be minimized through construction and maintenance of flood refugia to allow riparian woodrats to 25 
escape inundation, as described in AMM25. Implementation of CM5 would not be expected to result 26 
in significant impacts on riparian woodrat, either directly or through habitat modifications, and 27 
would not result in a substantial reduction in numbers or a restriction in the range of riparian 28 
woodrats. Periodic inundation of riparian woodrat habitat under Alternative 4 would have a less-29 
than-significant impact. No mitigation would be required. 30 

Salt Marsh Harvest Mouse 31 

The habitat model used to assess effects for the salt marsh harvest mouse includes six habitat types: 32 
primary tidal marsh habitat, secondary tidal marsh habitat (low marsh), secondary upland habitat 33 
adjacent to tidal marsh habitat, primary habitat within managed wetlands, secondary habitat within 34 
managed wetlands (dominated by plants characteristic of low marsh), and upland habitats within 35 
managed wetland boundaries. The tidal and managed wetland habitats were discriminated 36 
recognizing that regardless of habitat value, managed wetlands are at high risk of catastrophic 37 
flooding and have lower long-term conservation value than tidal wetlands. 38 

Construction and restoration associated with Alternative 4 conservation measures would result in 39 
effects on modeled salt marsh harvest mouse habitat, which would include permanent losses and 40 
habitat conversions (i.e., existing habitat converted to greater or lesser valued habitat for the species 41 
post-restoration) as indicated in Table 12-4-57. All of the effects on the species would take place 42 
over an extended period of time as tidal marsh is restored in the Plan Area. Full implementation of 43 
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Alternative 4 would also include the following conservation actions over the term of the BDCP to 1 
benefit salt marsh harvest mouse (see Chapter 3, Conservation Strategy, of the Draft BDCP). 2 

 Restore or create 6,000 acres of tidal brackish emergent wetland in CZ 11 to be consistent with 3 
the final Recovery Plan for Tidal Marsh Ecosystems of Northern and Central California 4 
(Objective TBEWNC1.1, associated with CM4). 5 

 Within the 6,000 acres of tidal brackish emergent wetland restored or created, distribute 1,500 6 
acres of middle and high marsh (primary salt marsh harvest mouse habitat) to contribute to 7 
total (existing and restored) acreage targets for each complex as specified in the final Recovery 8 
Plan for Tidal Marsh Ecosystems of Northern and Central California (Objective TBEWNC1.2, 9 
associated with CM4). 10 

 Limit perennial pepperweed to no more than 10% cover in the tidal brackish emergent wetland 11 
natural community within the reserve system (Objective TBEWNC2.1). 12 

 Protect and enhance at least 1,500 acres of managed wetland in Grizzly Island Marsh Complex 13 
for the benefit of salt marsh harvest mouse (Objective MWNC1.1, associated with CM3). 14 

 Protect or restore grasslands adjacent to restored tidal brackish emergent wetlands to provide 15 
at least 200 feet of adjacent grasslands beyond the sea level rise accommodation area (Objective 16 
GNC1.4, associated with CM3 and CM8). 17 

 Provide viable habitat areas for salt marsh harvest mouse within the 1,500 acres of restored or 18 
created middle and high marsh as defined in the final Recovery Plan for Tidal Marsh Ecosystems 19 
of Northern and Central California (Objective SMHM1.1). 20 

 Provide viable habitat areas for salt marsh harvest mouse within the 1,500 acres of managed 21 
wetland protected and enhanced in the Grizzly Island Marsh Complex as defined in the final 22 
Recovery Plan for Tidal Marsh Ecosystems of Northern and Central California, and increase 23 
population levels above the current baseline (Objective SMHM1.2). 24 

As explained below, with the restoration and protection of these amounts of habitat, in addition to 25 
implementation of AMMs to minimize potential effects, impacts on the salt marsh harvest mouse 26 
would not be adverse for NEPA purposes and would be less than significant for CEQA purposes. 27 
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Table 12-4-57. Changes in Salt Marsh Harvest Mouse Modeled Habitat Associated with 1 
Alternative 4 (acres)a 2 

Conservation 
Measureb Habitat Type 

Permanent  Temporary  Periodicd 

NT LLTc  NT LLTc  CM2 CM5 

CM1 
(CM1 Outside of 
species range) 

0 0  0 0  NA NA 

Total Impacts CM1 0 0  0 0    

CM2–CM18 

TBEW Primary 64 67  0 0  0 0 

TBEW Secondary 0 0  0 0  0 0 

Upland Secondary 8 9  0 0  0 0 

MW Wetland 
Primary 

1,913 5,323  0 0  0 0 

MW Wetland 
Secondary 

315 807  0 0  0 0 

MW Upland  165 762  0 0  0 0 

Total Impacts CM2–CM18 2,465 6,968  0 0  0 0 

TOTAL IMPACTS 2,645 6,968  0 0  0 0 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. Yolo periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

 

TBEW = tidal brackish emergent wetland 

NT = near-term 

LLT = late long-term 

NA = not applicable 

 3 

Impact BIO-158: Loss or Conversion of Habitat for and Direct Mortality of Salt Marsh Harvest 4 
Mouse 5 

BDCP tidal restoration (CM4) would be the only conservation measure resulting in effects on salt 6 
marsh harvest mouse habitat. Habitat enhancement and management activities (CM11), which 7 
include ground disturbance or removal of nonnative vegetation, could result in local adverse habitat 8 
effects. Each of these activities is described in detail below. A summary statement of the combined 9 
impacts and NEPA and CEQA conclusions follows the individual conservation measure discussions. 10 

 CM4 Tidal Natural Communities Restoration would result in effects on 6,968 acres of salt marsh 11 
harvest mouse modeled habitat, which would include 5,376 acres of permanent losses and 1,592 12 
acres of habitat conversions. Salt marsh harvest mouse may be displaced temporarily from areas 13 
of converted habitat but these areas would ultimately provide suitable habitat for the species. 14 
However, 1,058 of these acres would be downgraded from primary habitat (67 acres of primary 15 
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tidal brackish emergent wetland and 991 acres of primary managed wetland) to secondary tidal 1 
brackish emergent wetland. The hypothetical restoration footprints in Suisun Marsh overlap 2 
with 13 CNDDB records for salt marsh harvest mouse (California Department of Fish and 3 
Wildlife 2013); however, the BDCP’s conservation actions assume that all suitable habitat in 4 
Suisun Marsh is occupied by the species. 5 

 CM11 Natural Communities Enhancement and Management: As described in the BDCP, the 6 
restoration of at least 1,500 acres of tidal brackish emergent wetland would be managed to 7 
provide viable habitat for salt marsh harvest mouse and the protection of 1,500 acres of 8 
managed wetland specifically to be managed for salt marsh harvest mouse. A variety of habitat 9 
management actions included in CM11 Natural Communities Enhancement and Management that 10 
are designed to enhance and manage these areas for salt marsh harvest mouse and may result in 11 
localized ground disturbances that could temporarily remove small amounts of salt marsh 12 
harvest mouse habitat. The restoration of tidal brackish emergent wetlands, the protection 13 
managed wetlands, and the protection and/or restoration of grasslands within 200 feet of 14 
restored salt marsh harvest mouse habitat would also have enhancement and management 15 
actions that would include invasive species control, nonnative wildlife control, and vegetation 16 
management. Ground-disturbing activities, such as removal of nonnative vegetation are 17 
expected to have minor effects on habitat and are expected to result in overall improvements to 18 
and maintenance of salt marsh harvest mouse habitat values over the term of the BDCP. These 19 
effects cannot be quantified, but are expected to be minimal and would be avoided and 20 
minimized by the AMMs listed below. 21 

 Injury and Direct Mortality: The use of heavy equipment and handtools may result in injury or 22 
mortality to salt marsh harvest mouse during restoration, enhancement, and management 23 
activities. However, preconstruction surveys, construction monitoring, and other measures 24 
would be implemented to avoid and minimize injury or mortality of this species during these 25 
activities, as required by the AMM listed below.  26 

The following paragraphs summarize the combined effects discussed above and describe other 27 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA impact conclusions are 28 
also included. 29 

Near-Term Timeframe 30 

The near-term BDCP conservation strategy has been evaluated to determine whether it would 31 
provide sufficient habitat protection and/or restoration in an appropriate timeframe to ensure that 32 
the effects of near-term covered activities would not be adverse under NEPA. The Plan would affect 33 
2,465 acres of salt marsh harvest mouse modeled habitat in the study area in the near-term. These 34 
effects include 1,517 acres of permanent loss and 948 acres of converted habitat. Most of the habitat 35 
converted would be from primary habitats (599 acres consisting of 64 acres of tidal brackish 36 
emergent wetland and 534 acres of managed wetland) to secondary tidal brackish emergent 37 
wetland.  38 

The BDCP has committed to near-term goals of restoring 2,000 acres of tidal brackish emergent 39 
wetland, the protection and/or restoration of grasslands within 200 feet of restored tidal wetlands, 40 
and the protection and enhancement of 1,500 acres of managed wetlands for salt marsh harvest 41 
mouse. Though there would be a net loss of modeled habitat, nearly all of these losses (97%) are to 42 
managed wetlands, which according to the U.S. Fish and Wildlife Service are at high risk of 43 
catastrophic flooding (U.S. Fish and Wildlife Service 2010) and have lower long-term conservation 44 
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value than tidal wetlands. The species-specific biological goals and objectives would inform the 1 
near-term protection and restoration efforts. These Plan goals represent performance standards for 2 
considering the effectiveness of restoration actions. The acres of protection and restoration 3 
contained in the near-term Plan goals would keep pace with the loss of habitat and effects on salt 4 
marsh harvest mouse. 5 

Other factors relevant to effects on salt marsh harvest mouse are listed below. 6 

 Tidal restoration actions would not immediately displace salt marsh harvest mouse in managed 7 
wetlands, as noted in the specie’s draft recovery plan, because the conversion of managed 8 
wetland to tidal marsh would be gradual. Tidal marsh restoration is often accomplished by 9 
breaching levees and converting diked nontidal marsh currently occupied by salt marsh harvest 10 
mouse populations to tidal wetlands, their historic condition. Conversion of these subsided 11 
areas requires sedimentation and accretion over time to restore marsh plains, resulting in a 12 
prolonged period (sometimes a decade or more) in which resident mice populations are 13 
displaced by uninhabitable aquatic areas (U.S. Fish and Wildlife Service 2010). Despite these 14 
temporary adverse effects, the draft recovery plan and Suisun Marsh Plan advocate strongly for 15 
restoration of tidal wetlands through the conversion of managed wetlands. These plans are 16 
based on the premise that managed wetlands are at high risk of loss of salt marsh harvest mouse 17 
habitat from a variety of factors, including flooding from levee failure and cessation of active 18 
management (which is often necessary to maintain habitat values in managed wetlands). 19 
Therefore, the temporary effects under Alternative 4 would be consistent with those deemed 20 
acceptable in the draft recovery plan for salt marsh harvest mouse and the Suisun Marsh Plan.  21 

 Restoration in Suisun Marsh would be carefully phased over time to offset adverse effects of 22 
restoration as it occurs. This phasing would ensure that temporal loss as a result of tidal natural 23 
communities restoration does not adversely affect the salt marsh harvest mouse population, 24 
ensure that short-term population loss is relatively small and incremental, and maintain local 25 
source populations to recolonize newly restored areas. The tidal restoration projects in Suisun 26 
Marsh would be implemented in 150-acre or greater patches that provide viable habitat areas 27 
for the salt marsh harvest mouse habitat consistent with the draft tidal marsh recovery plan 28 
(U.S. Fish and Wildlife Service 2010).  29 

 The salt marsh harvest mouse population would be monitored during the phasing process, and 30 
adaptive management would be applied to ensure maintenance of the population as described 31 
in the BDCP (see Chapter 3, Section 3.3.7.13, Salt Marsh Harvest Mouse, and Section 3.6, Adaptive 32 
Management and Monitoring Program, of the Draft BDCP).  33 

 The BDCP commits to manage reserve areas so that perennial pepperweed cover is no more 34 
than 10% in tidal brackish emergent wetlands (Objective TBEWNC2.1), which would benefit 35 
pickleweed production in the marsh. Salt marsh harvest mouse depends on pickleweed for 36 
forage and cover. 37 

Because there would be no project-level effects on salt marsh harvest mouse resulting from CM1, 38 
the analysis of the effects of conservation actions does not include a comparison with standard 39 
ratios used for NEPA analyses. 40 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 41 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 42 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 43 
Countermeasure Plan, and AMM26 Salt Marsh Harvest Mouse and Suisun Shrew. All of these AMMs 44 
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include elements that avoid or minimize the risk of affecting habitats and species adjacent to work 1 
areas. The AMMs are described in detail in Appendix 3.C, Avoidance and Minimization Measures, of 2 
the Draft BDCP, and an updated version of AMM26 is provided in Appendix D, Substantive BDCP 3 
Revisions, of this RDEIR/SDEIS. 4 

Late Long-Term Timeframe 5 

The study area supports approximately 35,588 acres of salt marsh harvest mouse modeled habitat. 6 
Alternative 4 as a whole would result in effects on 6,968 acres of saltmarsh harvest mouse modeled 7 
habitat over the term of the Plan, which would include 5,376 acres of permanent losses and 1,592 8 
acres of habitat conversions. This loss and conversion would affect 20% of the modeled habitat in 9 
the study area. Most of these effects (99%) would be on managed wetlands, which, though are 10 
known to be occupied by salt marsh harvest mouse, are at high risk of catastrophic flooding and 11 
have a lower long-term conservation value than tidal wetlands (U.S. Fish and Wildlife Service 2010). 12 
Effects on up to 20% of the species’ habitat in the Plan Area may diminish the salt marsh harvest 13 
mouse population in the Plan Area and result in reduced genetic diversity, thereby putting the local 14 
population at risk of local extirpation due to random environmental fluctuations or catastrophic 15 
events. This effect is expected to be greatest if large amounts of habitat are removed at one time in 16 
Suisun Marsh and are not effectively restored for many years, and if there are no adjacent lands with 17 
salt marsh harvest mouse populations to recolonize restored areas. 18 

The Plan includes a commitment to restore or create 6,000 acres of tidal brackish emergent wetland, 19 
1,500 acres of which would target middle and high marsh habitat (primary habitat for salt marsh 20 
harvest mouse) (TBEWNC1.1, TBEWNC1.2, SMHM1.1, associated with CM4); the protection of 6,500 21 
acres of managed wetlands, 1,500 acres of which would be specifically managed for salt marsh 22 
harvest mouse (SMHM1.2 and MWNC1.1, associated with CM3), and the protection and/or 23 
restoration of grassland adjacent to tidal restoration (areas within 200 feet of tidal restoration) to 24 
provide upland refugia for salt marsh harvest mouse (GNC1.4, associated with CM3 and CM8). Other 25 
factors relevant to effects on salt marsh harvest mouse include: 26 

 Tidal restoration actions would not immediately displace salt marsh harvest mouse in managed 27 
wetlands as noted in the draft recovery plan for salt marsh harvest mouse because the 28 
conversion of managed wetland to tidal marsh would be gradual. Tidal marsh restoration is 29 
often accomplished by breaching levees and converting diked nontidal marsh currently 30 
occupied by salt marsh harvest mouse to tidal wetlands, their historic condition. Conversion of 31 
these subsided areas requires sedimentation and accretion over time to restore marsh plains, 32 
resulting in a prolonged period (sometimes a decade or more) in which resident mice 33 
populations are displaced by uninhabitable aquatic areas (U.S. Fish and Wildlife Service 2010). 34 
Despite these temporary adverse effects, the draft recovery plan and Suisun Marsh Plan 35 
advocate strongly for restoration of tidal wetlands through the conversion of managed wetlands. 36 
These plans are based on the premise that managed wetlands are at high risk of loss of salt 37 
marsh harvest mouse habitat from a variety of factors, including flooding from levee failure and 38 
cessation of active management (which is often necessary to maintain habitat values in managed 39 
wetlands). Therefore, the temporary effects under BDCP are consistent with those deemed 40 
acceptable in the draft recovery plan for salt marsh harvest mouse and the Suisun Marsh Plan. 41 

 In order to ensure that temporal loss as a result of tidal natural communities restoration does 42 
not adversely affect the salt marsh harvest mouse population, restoration in Suisun Marsh 43 
would be carefully phased over time to offset adverse effects of restoration as it occurs, ensure 44 
that short-term population loss is relatively small and incremental, and maintain local source 45 
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populations to recolonize newly restored areas. The tidal restoration projects in Suisun Marsh 1 
would be implemented in 150-acre or greater patches that provide viable habitat areas for the 2 
salt marsh harvest mouse habitat consistent with the draft tidal marsh recovery plan (U.S. Fish 3 
and Wildlife Service 2010).  4 

 The salt marsh harvest mouse population would be monitored during the phasing process, and 5 
adaptive management would be applied to ensure maintenance of the population as described 6 
in the BDCP (see Chapter 3, Section 3.3.7.13, Salt Marsh Harvest Mouse, and Section 3.6, Adaptive 7 
Management and Monitoring Program, of the Draft BDCP).  8 

 The BDCP commits to manage reserve areas so that perennial pepperweed cover is no more 9 
than 10% in tidal brackish emergent wetlands (Objective TBEWNC2.1), which would benefit 10 
pickleweed production in the marsh. Salt marsh harvest mouse depends on pickleweed for 11 
forage and cover. 12 

 The habitat that would be restored and protected would consist of large blocks of contiguous 13 
tidal brackish emergent wetland that has a large proportion of pickleweed-dominated 14 
vegetation suitable for the species. This would provide greater habitat connectivity and greater 15 
habitat value, which is expected to accommodate larger populations and to therefore increase 16 
population resilience to random environmental events and climate change.  17 

The BDCP’s beneficial effects analysis (Chapter 5, Section 5.6, Effects on Covered Wildlife and Plant 18 
Species, of the Draft BDCP) estimates that the restoration and protection actions discussed above 19 
could result in the restoration of 6,046 acres and the protection of 1,550 acres of modeled habitat 20 
for salt marsh harvest mouse. 21 

NEPA Effects: In the absence of other conservation actions, the effects on salt marsh harvest mouse 22 
habitat from Alternative 4 would represent an adverse effect as a result of habitat modification and 23 
potential direct mortality of a special-status species. However, the BDCP has committed to habitat 24 
protection, restoration, management, and enhancement associated with CM3, CM4, CM8, and CM11. 25 
This habitat protection, restoration, management, and enhancement would be guided by species-26 
specific goals and objectives and by AMM1–AMM5 and AMM26, which would be in place during 27 
construction activity. Considering these commitments, losses and conversions of salt marsh harvest 28 
mouse habitat and potential mortality of individuals in the near-term and late long-term under 29 
Alternative 4 would not be an adverse effect.  30 

CEQA Conclusion:  31 

Near-Term Timeframe 32 

The near-term BDCP conservation strategy has been evaluated to determine whether it would 33 
provide sufficient habitat protection and/or restoration in an appropriate timeframe to ensure that 34 
the effects of near-term covered activities would be less than significant under CEQA. The Plan 35 
would affect 2,465 acres of salt marsh harvest mouse modeled habitat in the study area in the near-36 
term. These effects include 1,517 acres of permanent loss and 948 acres of converted habitat. Most 37 
of the habitat converted would be to primary habitats (599 acres consisting of 64 acres of tidal 38 
brackish emergent wetland and 534 acres of managed wetland) to secondary tidal brackish 39 
emergent wetland.  40 

The BDCP has committed to near-term goals of restoring 2,000 acres of tidal brackish emergent 41 
wetland, the protection and/or restoration of grasslands within 200 feet of restored tidal wetlands, 42 
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and the protection and enhancement of 1,500 acres of managed wetlands for salt marsh harvest 1 
mouse). Though there would be a net loss of modeled habitat, nearly all of these losses (97%) are to 2 
managed wetlands, which according to the U.S. Fish and Wildlife Service are at high risk of 3 
catastrophic flooding (U.S. Fish and Wildlife Service 2010) and have lower long-term conservation 4 
value than tidal wetlands. The species-specific biological goals and objectives would inform the 5 
near-term protection and restoration efforts. These Plan goals represent performance standards for 6 
considering the effectiveness of restoration actions. The acres of protection and restoration 7 
contained in the near-term Plan goals would keep pace with the loss of habitat and effects on salt 8 
marsh harvest mouse habitat.  9 

Other factors relevant to effects on salt marsh harvest mouse are listed below. 10 

 Tidal restoration actions would not immediately displace salt marsh harvest mouse in managed 11 
wetlands as noted in the specie’s draft recovery plan because the conversion of managed 12 
wetland to tidal marsh would be gradual. Tidal marsh restoration is often accomplished by 13 
breaching levees and converting diked nontidal marsh currently occupied by salt marsh harvest 14 
mouse populations to tidal wetlands, their historic condition. Conversion of these subsided 15 
areas requires sedimentation and accretion over time to restore marsh plains, resulting in a 16 
prolonged period (sometimes a decade or more) in which resident mice populations are 17 
displaced by uninhabitable aquatic areas (U.S. Fish and Wildlife Service 2010). Despite these 18 
temporary adverse effects, the draft recovery plan and Suisun Marsh Plan advocate strongly for 19 
restoration of tidal wetlands through the conversion of managed wetlands. These plans are 20 
based on the premise that managed wetlands are at high risk of loss of salt marsh harvest mouse 21 
habitat from a variety of factors, including flooding from levee failure and cessation of active 22 
management (which is often necessary to maintain habitat values in managed wetlands). 23 
Therefore, the temporary impacts under Alternative 4 would be consistent with those deemed 24 
acceptable in the draft recovery plan for salt marsh harvest mouse and the Suisun Marsh Plan. 25 

 To ensure that temporal loss as a result of tidal natural communities restoration does not 26 
adversely affect the salt marsh harvest mouse population, restoration in Suisun Marsh would be 27 
carefully phased over time to offset adverse effects of restoration as it occurs, ensure that short-28 
term population loss is relatively small and incremental, and maintain local source populations 29 
to recolonize newly restored areas. The tidal restoration projects in Suisun Marsh would be 30 
implemented in 150-acre or greater patches that provide viable habitat areas for the salt marsh 31 
harvest mouse habitat consistent with the draft tidal marsh recovery plan (U.S. Fish and Wildlife 32 
Service 2010).  33 

 The salt marsh harvest mouse population would be monitored during the phasing process, and 34 
adaptive management would be applied to ensure maintenance of the population as described 35 
in the BDCP (see Chapter 3, Section 3.3.7.13, Salt Marsh Harvest Mouse, and Section 3.6, Adaptive 36 
Management and Monitoring Program, of the Draft BDCP).  37 

 The BDCP commits to manage reserve areas so that perennial pepperweed cover is no more 38 
than 10% in tidal brackish emergent wetlands (Objective TBEWNC2.1), which would benefit 39 
pickleweed production in the marsh. Salt marsh harvest mouse depends on pickleweed for 40 
forage and cover. 41 

Because there would be no project-level impacts on salt marsh harvest mouse resulting from CM1, 42 
the analysis of the impacts of conservation actions does not include a comparison with standard 43 
ratios used for project-level CEQA analyses. 44 
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The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 1 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 2 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 3 
Countermeasure Plan, and AMM26 Salt Marsh Harvest Mouse and Suisun Shrew. All of these AMMs 4 
include elements that avoid or minimize the risk of affecting habitats and species adjacent to work 5 
areas. The AMMs are described in detail in Appendix 3.C, Avoidance and Minimization Measures, of 6 
the Draft BDCP, and an updated version of AMM26 is provided in Appendix D, Substantive BDCP 7 
Revisions, of this RDEIR/SDEIS.  8 

These commitments are more than sufficient to support the conclusion that the near-term effects of 9 
Alternative 4 would be less than significant under CEQA.  10 

Late Long-Term Timeframe 11 

The study area supports approximately 35,588 acres of salt marsh harvest mouse modeled habitat. 12 
Alternative 4 as a whole would result in effects on 6,968 acres of saltmarsh harvest mouse modeled 13 
habitat over the term of the Plan, which would include 5,376 acres of permanent losses and 1,592 14 
acres of habitat conversions. The Plan includes a commitment to restore or create 6,000 acres of 15 
tidal brackish emergent wetland, 1,500 acres of which would target middle and high marsh habitat 16 
(primary habitat for salt marsh harvest mouse) (Objectives TBEWNC1.1, TBEWNC1.2, SMHM1.1, 17 
associated with CM4); the protection of 6,500 acres of managed wetlands, 1,500 acres of which 18 
would be specifically managed for salt marsh harvest mouse (Objectives SMHM1.2 and MWNC1.1, 19 
associated with CM3), and the protection and/or restoration of grassland adjacent to tidal 20 
restoration (areas within 200 feet of tidal restoration) to provide upland refugia for salt marsh 21 
harvest mouse (Objective GNC1.4, associated with CM3 and CM8). Other factors relevant to effects 22 
on salt marsh harvest mouse include: 23 

 Tidal restoration actions would not immediately displace salt marsh harvest mouse in managed 24 
wetlands as noted in the draft recovery plan for salt marsh harvest mouse because the 25 
conversion of managed wetland to tidal marsh would be gradual. Tidal marsh restoration is 26 
often accomplished by breaching levees and converting diked nontidal marsh currently 27 
occupied by salt marsh harvest mouse populations to tidal wetlands, their historic condition. 28 
Conversion of these subsided areas requires sedimentation and accretion over time to restore 29 
marsh plains, resulting in a prolonged period (sometimes a decade or more) in which resident 30 
mice populations are displaced by uninhabitable aquatic areas (U.S. Fish and Wildlife Service 31 
2010). Despite these temporary adverse effects, the draft recovery plan and Suisun Marsh Plan 32 
advocate strongly for restoration of tidal wetlands through the conversion of managed wetlands. 33 
These plans are based on the premise that managed wetlands are at high risk of loss of salt 34 
marsh harvest mouse habitat from a variety of factors, including flooding from levee failure and 35 
cessation of active management (which is often necessary to maintain habitat values in managed 36 
wetlands). Therefore, the temporary effects under BDCP are consistent with those deemed 37 
acceptable in the draft recovery plan for salt marsh harvest mouse and the Suisun Marsh Plan. 38 

 In order to ensure that temporal loss as a result of tidal natural communities restoration does 39 
not adversely affect the salt marsh harvest mouse population, restoration in Suisun Marsh 40 
would be carefully phased over time to offset adverse effects of restoration as it occurs, ensure 41 
that short-term population loss is relatively small and incremental, and maintain local source 42 
populations to recolonize newly restored areas. The tidal restoration projects in Suisun Marsh 43 
would be implemented in 150-acre or greater patches that provide viable habitat areas for the 44 
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salt marsh harvest mouse habitat consistent with the draft tidal marsh recovery plan (U.S. Fish 1 
and Wildlife Service 2010).  2 

 The salt marsh harvest mouse population would be monitored during the phasing process, and 3 
adaptive management would be applied to ensure maintenance of the population as described 4 
in the BDCP (see Chapter 3, Section 3.3.7.13, Salt Marsh Harvest Mouse, and Section 3.6, Adaptive 5 
Management and Monitoring Program, of the Draft BDCP).  6 

 The BDCP commits to manage reserve areas so that perennial pepperweed cover is no more 7 
than 10% in tidal brackish emergent wetlands (Objective TBEWNC2.1), which would benefit 8 
pickleweed production in the marsh. Salt marsh harvest mouse depends on pickleweed for 9 
forage and cover.  10 

 The habitat that would be restored and protected would consist of large blocks of contiguous 11 
tidal brackish emergent wetland that has a large proportion of pickleweed-dominated 12 
vegetation suitable for the species. This would provide greater habitat connectivity and greater 13 
habitat value, which is expected to accommodate larger populations and to therefore increase 14 
population resilience to random environmental events and climate change. 15 

The BDCP’s beneficial effects analysis (Chapter 5, Section 5.6, Effects on Covered Wildlife and Plant 16 
Species, of the Draft EIR/EIS) estimates that the restoration and protection actions discussed above 17 
could result in the restoration of 6,046 acres and the protection of 1,550 acres of modeled habitat 18 
for salt marsh harvest mouse. 19 

Alternative 4 would result in substantial modifications to salt marsh harvest mouse habitat in the 20 
absence of other conservation actions. However, with habitat protection, restoration, management, 21 
and enhancement associated with CM3, CM4, CM8, and CM11, guided by species-specific goals and 22 
objectives and by AMM1–AMM5 and AMM26, which would be in place throughout the construction 23 
period, Alternative 4 over the term of the BDCP would not result in a substantial adverse effect 24 
through habitat modifications and would not substantially reduce the number or restrict the range 25 
of the species. Therefore, the alternative would have a less-than-significant impact on salt marsh 26 
harvest mouse.  27 

Impact BIO-159: Indirect Effects of Plan Implementation on Salt Marsh Harvest Mouse 28 

Construction/disturbance activities associated tidal restoration (CM4), grassland restoration (CM8), 29 
and management and enhancement activities (CM11) could result in temporary noise and visual 30 
disturbances to salt marsh harvest mouse occurring within 100 feet of these areas over the term of 31 
the BDCP. These potential effects would be minimized or avoided through AMM1–AMM5, and 32 
AMM26, which would be in effect throughout the term of the Plan. 33 

The use of mechanical equipment during the implementation of the conservation measures could 34 
cause the accidental release of petroleum or other contaminants that could affect salt marsh harvest 35 
mouse and its habitat. The inadvertent discharge of sediment could also have a negative effect on 36 
the species and its habitat. AMM1–AMM5 would minimize the likelihood of such spills and would 37 
ensure measures are in place to prevent runoff from the construction area and potential effects of 38 
sediment on salt marsh harvest mouse. 39 

Tidal marsh restoration has the potential to increase salt marsh harvests mouse’s exposure to 40 
mercury. Mercury is transformed into the more bioavailable form of methylmercury under 41 
anaerobic conditions, which in the environment typically occurs in sediments subjected to regular 42 
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wetting and drying such as tidal marshes and flood plains. Thus, BDCP restoration activities that 1 
create newly inundated areas could increase bioavailability of mercury. In general, the highest 2 
methylation rates are associated with high tidal marshes that experience intermittent wetting and 3 
drying and associated anoxic conditions (Alpers et al. 2008). High tidal marsh is considered to be 4 
primary habitat for salt marsh harvest mouse and thus the species could be exposed to methyl 5 
mercury in tidal restoration areas. Salt marsh harvest mouse may be exposed to elemental mercury 6 
by feeding on pickleweed, which is found concentrated in the distal tips of pickleweed leaves (Yee et. 7 
al., 2008). Though elemental mercury is less bioavailable than methylmercury, studies have shown 8 
that mercury can become methylated in the anaerobic portions of the intestinal tract (Rudd et al. 9 
1980, Rieder et al. 2013) and could thus become a pathway for salt marsh harvest exposure to 10 
methylmercury. A study of small mammals residing in pickleweed around the San Francisco Bay 11 
showed an absence of salt marsh harvest mouse where mercury concentrations measured in house 12 
mice (Mus musculus) livers were ≥0.19 μg/g (dry weight) (Clark et al. 1992). Clark et al (1992) also 13 
report that the lack of salt marsh harvest mouse at these locations are not the result of undetected 14 
habitat differences or are by chance. Clarke et al (1992) suggest that the absence of salt marsh 15 
harvest mouse at certain locations may be associated with higher amounts of mercury and 16 
polychlorinated biphenyls (PCBs); however, because their study didn’t analyze contaminants in salt 17 
marsh harvest mouse and because (at that time) there was no data in the literature on contaminants 18 
in harvest mice, they could not make conclusions on these associations. Currently, it is unknown 19 
what the exact exposure pathways are or what tissue concentrations are harmful to the salt marsh 20 
harvest mouse. 21 

The Suisun Marsh Plan (Bureau of Reclamation et al. 2010) anticipates that tidal wetlands restored 22 
under the plan would generate less methylmercury than the existing managed wetlands. As 23 
discussed in Appendix D Substantive BDCP Revisions, in this RDEIR/SEIS, managed wetlands provide 24 
for the highest rates of methylation (Windham-Myers et al. 2010). Thus, restoration actions in 25 
Suisun Marsh that convert managed to unmanaged tidal wetlands are expected to decrease mercury 26 
methylation on a local scale, and total bioavailable methylmercury on a broader scale in the Suisun 27 
Marsh system. Overall, BDCP restoration actions should result in a net benefit to Suisun Marsh in 28 
terms of mercury. The potential for salt marsh harvest mouse exposure to methyl mercury in Suisun 29 
Marsh may decrease in the long term because the creation of tidal brackish emergent wetland would 30 
predominantly result from the conversion of managed wetlands. CM12 Methylmercury Management 31 
(as revised in Appendix D, Substantive BDCP Revisions, in this RDEIR/SDEIS) includes provisions for 32 
project-specific Mercury Management Plans. Along with avoidance and minimization measures and 33 
adaptive management and monitoring, CM12 could reduce the effects of methylmercury on salt 34 
marsh harvest mouse resulting from BDCP tidal restoration. 35 

NEPA Effects: Implementation of the AMMs listed above as part of implementing BDCP Alternative 4 36 
would avoid and minimize indirect effects on salt marsh harvest mouse. These AMMs would also 37 
avoid and minimize effects that could substantially reduce the number of salt marsh harvest mouse, 38 
or restrict the species’ range. Therefore, the indirect effects of Alternative 4 would not have an 39 
adverse effect on salt marsh harvest mouse.  40 

CEQA Conclusion: Indirect effects from construction-related noise and visual disturbances could 41 
impact salt marsh harvest mouse within 100 feet of these disturbances. The use of mechanical 42 
equipment during construction could cause the accidental release of petroleum or other 43 
contaminants that could impact salt marsh harvest mouse and its habitat. The inadvertent discharge 44 
of sediment adjacent to salt marsh harvest mouse habitat could also impact the species. With 45 
implementation of AMM1–AMM5 and AMM26 as part of Alternative 4 construction, operation and 46 
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maintenance, the BDCP would avoid the potential for substantial adverse effects on salt marsh 1 
harvest mouse, either indirectly or through habitat modifications, in that the BDCP would not result 2 
in a substantial reduction in numbers or a restriction in the range of salt marsh harvest mouse. The 3 
indirect effects of BDCP Alternative 4 would have a less-than-significant impact on salt marsh 4 
harvest mouse.  5 

Salt marsh harvest mouse could experience indirect effects from increased exposure to 6 
methylmercury as a result of tidal habitat restoration (CM4). With implementation of CM12, the 7 
potential indirect effects of methlymercury would not result in a substantial reduction in numbers 8 
or a restriction in the range of salt marsh harvest mouse, and, therefore, would have a less-than-9 
significant impact on the species.  10 

Suisun Shrew 11 

This section describes the effects of Alternative 4, including water conveyance facilities construction 12 
and implementation of other conservation components, on the Suisun shrew. Primary Suisun shrew 13 
habitat consists of all Salicornia-dominated natural seasonal wetlands and certain Scirpus and Typha 14 
communities found within Suisun Marsh only. Low marsh dominated by Schoenoplectus acutus and 15 
S. californicus and upland transitional zones within 150 feet of the tidal wetland edge were classified 16 
separately as secondary habitat because they are used seasonally (Hays and Lidicker 2000). All 17 
managed wetlands were excluded from the habitat model.  18 

Construction and restoration associated with Alternative 4 conservation measures would result in 19 
effects on modeled Suisun shrew habitat, which would include permanent losses and habitat 20 
conversions (i.e., existing habitat converted to greater or lesser valued habitat for the species post-21 
restoration) as indicated in Table 12-4-58. All of the effects on the species would take place over an 22 
extended period of time as tidal marsh is restored in the Plan Area. Full implementation of 23 
Alternative 4 would also include the following conservation actions over the term of the BDCP to 24 
benefit Suisun shrew (see Chapter 3, Conservation Strategy, of the Draft BDCP). 25 

 Restore or create 6,000 acres of tidal brackish emergent wetland in CZ 11 to be consistent with 26 
the final Recovery Plan for Tidal Marsh Ecosystems of Northern and Central California 27 
(TBEWNC1.1, associated with CM4) 28 

 Within the 6,000 acres of tidal brackish emergent wetland restored or created, distribute 1,500 29 
acres of middle and high marsh (primary Suisun shrew habitat) to contribute to total (existing 30 
and restored) acreage targets for each complex as specified in the final Recovery Plan for Tidal 31 
Marsh Ecosystems of Northern and Central California (TBEWNC1.2, associated with CM4). 32 

 Limit perennial pepperweed to no more than 10% cover in the tidal brackish emergent wetland 33 
natural community within the reserve system (TBEWNC2.1). 34 

 Protect or restore grasslands adjacent t restored tidal brackish emergent wetlands to provide at 35 
least 200 feet of adjacent grasslands beyond the sea level rise accommodation area, which 36 
provides refugia during high tides (GNC1.4, associated with CM3 and CM8). 37 

As explained below, with the restoration and protection of these amounts of habitat, impacts on the 38 
Suisun shrew would not be adverse for NEPA purposes and would be less than significant for CEQA 39 
purposes under Alternative 4. 40 
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Table 12-4-58. Changes in Suisun Shrew Modeled Habitat Associated with Alternative 4 (acres)a 1 

Conservation 
Measureb Habitat Type 

Permanent  Temporary  Periodicd 

NT LLTc  NT LLTc  CM2 CM5 

CM1 

(CM1 
Outside of 
species 
range) 

0 0  0 0  NA NA 

Total Impacts CM1 0 0  0 0    

CM2–CM18 
Primary 58 60  0 0  0 0 

Secondary 47 342  0 0  0 0 

Total Impacts CM2–CM18 105 401  0 0  0 0 

TOTAL IMPACTS 105 401  0 0  0 0 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only.  

NT = near-term 

LLT = late long-term 

NA = not applicable 

 2 

Impact BIO-160: Loss or Conversion of Habitat for and Direct Mortality of Suisun Shrew 3 

BDCP tidal restoration (CM4) would be the only conservation measure resulting in loss of habitat to 4 
Suisun shrew. Habitat enhancement and management activities (CM11), which include ground 5 
disturbance or removal of nonnative vegetation, could result in local adverse habitat effects. Each of 6 
these activities is described in detail below. A summary statement of the combined impacts and 7 
NEPA and CEQA conclusions follows the individual conservation measure discussions. 8 

 CM4 Tidal Natural Communities Restoration would result in effects on 401 acres of Suisun shrew 9 
modeled habitat, which would include 377 acres of permanent losses and 24 acres of habitat 10 
conversions. Suisun shrew may be displaced temporarily from areas of converted habitat but 11 
would ultimately provide suitable habitat for the species. However, all 24 acres would be 12 
converted from secondary to primary habitat and therefore over would be a net benefit to the 13 
species. The hypothetical restoration footprints overlap with two CNDDB records for Suisun 14 
shrew (California Department of Fish and Wildlife 2013). 15 

 CM11 Natural Communities Enhancement and Management: As described in the BDCP, the 16 
restoration of at least 6,000 acres of tidal brackish emergent wetland would be managed to 17 
provide habitat for covered species, including Suisun shrew. A variety of habitat management 18 
actions included in CM11 Natural Communities Enhancement and Management that are designed 19 
to enhance and manage these areas may result in localized ground disturbances that could 20 
temporarily remove small amounts of Suisun shrew habitat. The areas of grasslands that would 21 
be protected and/or restored within 200 feet of restored tidal marsh would also have 22 
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enhancement and management actions that would include invasive species control, nonnative 1 
wildlife control, and vegetation management. Ground-disturbing activities, such as removal of 2 
nonnative vegetation are expected to have minor effects on habitat and are expected to result in 3 
overall improvements to and maintenance of Suisun shrew habitat values over the term of the 4 
BDCP. These effects cannot be quantified, but are expected to be minimal and would be avoided 5 
and minimized by the AMMs listed below. 6 

 Injury and Direct Mortality: The use of heavy equipment and handtools may result in injury or 7 
mortality to Suisun shrew during restoration, enhancement, and management activities. 8 
However, preconstruction surveys, construction monitoring, and other measures would be 9 
implemented to avoid and minimize injury or mortality of this species during these activities, as 10 
required by the AMM listed below.  11 

The following paragraphs summarize the combined effects discussed above and describe other 12 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA impact conclusions are 13 
also included. 14 

Near-Term Timeframe 15 

The near-term BDCP conservation strategy has been evaluated to determine whether it would 16 
provide sufficient habitat protection and/or restoration in an appropriate timeframe to ensure that 17 
the effects of near-term covered activities would not be adverse under NEPA. The Plan would affect 18 
105 acres of Suisun shrew modeled habitat in the study area in the near-term. These effects include 19 
90 acres of permanent loss and 15 acres of converted habitat, which is all secondary habitat being 20 
converted to primary habitat.  21 

The BDCP has committed to near-term goals of restoring 2,000 acres of tidal brackish emergent 22 
wetland and the protection and/or restoration of grasslands within 200 feet of restored tidal 23 
wetlands, of which approximately 150 feet of this area would benefit the species. These Plan goals 24 
represent performance standards for considering the effectiveness of restoration actions. The acres 25 
of tidal restoration and the commitment to protection of adjacent uplands contained in the near-26 
term Plan goals would keep pace with the loss of habitat and effects on Suisun shrew. 27 

Other factors relevant to effects on Suisun shrew are listed here. 28 

 Restoration would be sequenced and oriented in a manner that minimizes any temporary, initial 29 
loss of habitat and habitat fragmentation.  30 

 The habitat that would be restored and protected would consist of large blocks of contiguous 31 
tidal brackish emergent wetland that has a large proportion of pickleweed-dominated 32 
vegetation suitable for the species. This would provide greater habitat connectivity and greater 33 
habitat value and quantity, with is expected to accommodate larger populations and to therefore 34 
increase population resilience to random environmental events and climate change.  35 

 The amount of tidal habitat restored in the near-term (2,000 acres) would greatly exceed the 36 
amount permanently lost (105 acres). 37 

Because there would be no project-level effects on Suisun shrew resulting from CM1, the analysis of 38 
the effects of conservation actions does not include a comparison with standard ratios used for 39 
project-level NEPA analyses. 40 
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The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 1 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 2 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 3 
Countermeasure Plan, and AMM26 Salt Marsh Harvest Mouse and Suisun Shrew. All of these AMMs 4 
include elements that avoid or minimize the risk of affecting habitats and species adjacent to work 5 
areas. The AMMs are described in detail in Appendix 3.C, Avoidance and Minimization Measures, of 6 
the Draft BDCP, and an updated version of AMM26 is provided in Appendix D, Substantive BDCP 7 
Revisions, of this RDEIR/SDEIS. 8 

Late Long-Term Timeframe 9 

The study area supports approximately 7,515 acres of Suisun shrew modeled habitat. Alternative 4 10 
as a whole would result in effects on 401 acres of Suisun shrew modeled habitat over the term of the 11 
Plan, which would include 377 acres of permanent losses and 24 acres of habitat conversions 12 
(roughly 5% of the habitat in the study area).  13 

The Plan contains a commitment to restore or create 6,000 acres of tidal brackish emergent 14 
wetland, 1,500 acres of which would target middle and high marsh habitat (primary habitat for 15 
Suisun shrew) (Objectives TBEWNC1.1, TBEWNC1.2, SMHM1.1, associated with CM4) and the 16 
protection and/or restoration of grassland adjacent to tidal restoration (areas within 200 feet of 17 
tidal restoration, of which approximately 150 feet would likely benefit the species) to provide 18 
upland refugia for Suisun shrew (Objective GNC1.4, associated with CM3 and CM8). Other factors 19 
relevant to effects on Suisun shrew include: 20 

 Restoration would be sequenced and oriented in a manner that minimizes any temporary, initial 21 
loss of habitat and habitat fragmentation.  22 

 The habitat that would be restored and protected would consist of large blocks of contiguous 23 
tidal brackish emergent wetland that has a large proportion of pickleweed-dominated 24 
vegetation suitable for the species. This would provide greater habitat connectivity and greater 25 
habitat value and quantity, with is expected to accommodate larger populations and to therefore 26 
increase population resilience to random environmental events and climate change.  27 

 The amount of tidal habitat restored (6,000 acres) greatly exceeds the amount permanently lost 28 
and converted (401 acres).  29 

The BDCP’s beneficial effects analysis (Chapter 5, Section 5.6, Effects on Covered Wildlife and Plant 30 
Species, of the Draft BDCP) estimates that the restoration and protection actions discussed above 31 
could result in the restoration of 6,006 acres and the protection of 232 acres of modeled habitat for 32 
Suisun shrew. 33 

NEPA Effects: In the absence of other conservation actions, the effects on Suisun shrew habitat from 34 
Alternative 4 would represent an adverse effect as a result of habitat modification and potential 35 
direct mortality of a special-status species. However, the BDCP has committed to habitat protection, 36 
restoration, management, and enhancement with CM3, CM4, CM8, and CM11. This habitat 37 
protection, restoration, management, and enhancement would be guided by species-specific goals 38 
and objectives and by AMM1–AMM5 and AMM26, which would be in place throughout the 39 
construction period. Considering these commitments, losses and conversions of Suisun shrew 40 
habitat and potential mortality of individuals under Alternative 4 would not be an adverse effect.  41 
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CEQA Conclusion: 1 

Near-Term Timeframe 2 

The near-term BDCP conservation strategy has been evaluated to determine whether it would 3 
provide sufficient habitat protection and/or restoration in an appropriate timeframe to ensure that 4 
the effects of near-term covered activities would be less than significant under CEQA. The Plan 5 
would affect 105 acres of Suisun shrew modeled habitat in the study area in the near-term. These 6 
effects include 90 acres of permanent loss and 15 acres of converted habitat, which is all secondary 7 
habitat being converted to primary habitat.  8 

The BDCP has committed to near-term goals of restoring 2,000 acres of tidal brackish emergent 9 
wetland and the protection and/or restoration of grasslands within 200 feet of restored tidal 10 
wetlands, of which approximately 150 feet would likely benefit the species. These Plan goals 11 
represent performance standards for considering the effectiveness of restoration actions. The acres 12 
of tidal restoration and the commitment to protection of adjacent uplands contained in the near-13 
term Plan goals would keep pace with the loss of habitat and effects on Suisun shrew. 14 

Other factors relevant to impacts on Suisun shrew are listed below. 15 

 Restoration would be sequenced and oriented in a manner that minimizes any temporary, initial 16 
loss of habitat and habitat fragmentation.  17 

 The habitat that would be restored and protected would consist of large blocks of contiguous 18 
tidal brackish emergent wetland that has a large proportion of pickleweed-dominated 19 
vegetation suitable for the species. This would provide greater habitat connectivity and greater 20 
habitat value and quantity, with is expected to accommodate larger populations and to therefore 21 
increase population resilience to random environmental events and climate change.  22 

 The amount of tidal habitat restored in the near term (2,000 acres) would greatly exceed the 23 
amount permanently lost (105 acres). 24 

Because there would be no project-level impacts on Suisun shrew resulting from CM1, the analysis 25 
of the impacts of conservation actions does not include a comparison with standard ratios used for 26 
project-level CEQA analyses. 27 

The Plan also includes commitments to implement AMM1–AMM5 and AMM26. All of these AMMs 28 
include elements that avoid or minimize the risk of affecting habitats and species adjacent to work 29 
areas. The AMMs are described in detail in Appendix 3.C, Avoidance and Minimization Measures, of 30 
the Draft BDCP, and an updated version of AMM26 is provided in Appendix D, Substantive BDCP 31 
Revisions, of this RDEIR/SDEIS.  32 

These commitments are more than sufficient to support the conclusion that the near-term effects of 33 
Alternative 4 would be less than significant under CEQA. No mitigation would be required. 34 

Late Long-Term Timeframe 35 

The study area supports approximately 7,515 acres of Suisun shrew modeled habitat. Alternative 4 36 
as a whole would result in effects on 401 acres of Suisun shrew modeled habitat over the term of the 37 
Plan, which would include 377 acres of permanent losses and 24 acres of habitat conversions 38 
(roughly 5% of the habitat in the study area). The Plan contains a commitment to restore or create 39 
6,000 acres of tidal brackish emergent wetland, 1,500 acres of which would target middle and high 40 
marsh habitat (primary habitat for Suisun shrew) (Objective TBEWNC1.1, TBEWNC1.2, SMHM1.1, 41 
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associated with CM4) and the protection and/or restoration of grassland adjacent to tidal 1 
restoration (areas within 200 feet of tidal restoration, of which approximately 150 feet would likely 2 
benefit the species) to provide upland refugia for Suisun shrew (Objective GNC1.4, associated with 3 
CM3 and CM8). Other factors relevant to effects on Suisun shrew include: 4 

 Restoration would be sequenced and oriented in a manner that minimizes any temporary, initial 5 
loss of habitat and habitat fragmentation.  6 

 The habitat that would be restored and protected would consist of large blocks of contiguous 7 
tidal brackish emergent wetland that has a large proportion of pickleweed-dominated 8 
vegetation suitable for the species. This would provide greater habitat connectivity and greater 9 
habitat value and quantity, with is expected to accommodate larger populations and to therefore 10 
increase population resilience to random environmental events and climate change.  11 

 The amount of tidal habitat restored (6,000 acres) greatly exceeds the amount permanently lost 12 
and converted (401 acres). 13 

The BDCP’s beneficial effects analysis (Chapter 5, Section 5.6, Effects on Covered Wildlife and Plant 14 
Species, of the Draft BDCP) estimates that the restoration and protection actions discussed above 15 
could result in the restoration of 6,006 acres and the protection of 232 acres of modeled habitat for 16 
Suisun shrew. 17 

Alternative 4 would result in substantial modifications to Suisun shrew habitat in the absence of 18 
other conservation actions. However, with habitat protection, restoration, management, and 19 
enhancement associated with CM3, CM4, CM8, and CM11, guided by species-specific goals and 20 
objectives and by AMM1–AMM5 and AMM26, which would be in place throughout the construction 21 
period, Alternative 4 over the term of the BDCP would not result in a substantial adverse effect 22 
through habitat modifications and would not substantially reduce the number or restrict the range 23 
of the species. Therefore, the alternative would have a less-than-significant impact on Suisun shrew. 24 
No mitigation would be required. 25 

Impact BIO-161: Indirect Effects of Plan Implementation on Suisun Shrew 26 

Construction/disturbance activities associated tidal restoration (CM4), grassland restoration (CM8), 27 
and management and enhancement activities (CM11) could result in temporary noise and visual 28 
disturbances to Suisun shrew occurring within 100 feet of these areas over the term of the BDCP. 29 
These potential effects would be minimized or avoided through AMM1–AMM5, and AMM26, which 30 
would be in effect throughout the term of the Plan. 31 

The use of mechanical equipment during the implementation of the conservation measures could 32 
cause the accidental release of petroleum or other contaminants that could affect Suisun shrew and 33 
its habitat. The inadvertent discharge of sediment could also have a negative effect on the species 34 
and its habitat. AMM1–AMM5 would minimize the likelihood of such spills and would ensure 35 
measures are in place to prevent runoff from the construction area and potential effects of sediment 36 
on Suisun shrew. 37 

Tidal marsh restoration has the potential to increase Suisun shrew’s exposure to mercury. Mercury 38 
is transformed into the more bioavailable form of methylmercury under anaerobic conditions, 39 
which in the environment typically occurs in sediments subjected to regular wetting and drying 40 
such as tidal marshes and flood plains. Thus, BDCP restoration activities that create newly 41 
inundated areas could increase bioavailability of mercury. In general, the highest methylation rates 42 
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are associated with high tidal marshes that experience intermittent wetting and drying and 1 
associated anoxic conditions (Alpers et al. 2008). High and mid tidal marsh is considered to be 2 
primary habitat for Suisun shrew and thus the species could be exposed to methylmercury in tidal 3 
restoration areas. Suisun shrew could be exposed to methylmercury by feeding on marsh 4 
invertebrates that may bioaccumulate methylmercury from marsh sediments. Toxic concentrations 5 
of methylmercury have been found in the kidneys of shrews that inhabit contaminated sites and 6 
forage on earthworms and other prey that live within contaminated sediments (Talmage and 7 
Walton 1993; Hinton and Veiga 2002). 8 

The Suisun Marsh Plan (Bureau of Reclamation et al. 2010) anticipates that tidal wetlands restored 9 
under the plan would generate less methylmercury than the existing managed wetlands. The 10 
potential for Suisun shrew exposure to methyl mercury in Suisun Marsh may decrease in the long 11 
term because the creation of tidal brackish emergent wetland would predominantly result from the 12 
conversion of managed wetlands. CM12 Methylmercury Management (as revised in Appendix D, 13 
Substantive BDCP Revisions, in this RDEIR/SDEIS) includes provisions for project-specific Mercury 14 
Management Plans. Along with avoidance and minimization measures and adaptive management 15 
and monitoring, CM12 could reduce the effects of methylmercury on Suisun shrew resulting from 16 
BDCP tidal restoration. 17 

NEPA Effects: Implementation of the AMMs listed above as part of implementing Alternative 4 18 
would avoid and minimize the potential for substantial adverse effects on Suisun shrew, either 19 
indirectly or through habitat modifications. These AMMs would also avoid and minimize effects that 20 
could substantially reduce the number of Suisun shrew, or restrict the species’ range. Therefore, the 21 
indirect effects of Alternative 4 would not have an adverse effect on Suisun shrew.  22 

CEQA Conclusion: Indirect effects from construction-related noise and visual disturbances could 23 
impact Suisun shrew within 100 feet of these disturbances. The use of mechanical equipment during 24 
construction could cause the accidental release of petroleum or other contaminants that could 25 
impact Suisun shrew and its habitat. The inadvertent discharge of sediment adjacent to Suisun 26 
shrew habitat could also impact the species. With implementation of AMM1–AMM5, and AMM26 as 27 
part of Alternative 4 construction, operation and maintenance, the BDCP would avoid the potential 28 
for substantial adverse effects on Suisun shrew, either indirectly or through habitat modifications, in 29 
that the BDCP would not result in a substantial reduction in numbers or a restriction in the range of 30 
Suisun shrew. The indirect effects of BDCP Alternative 4 would have a less-than-significant impact 31 
on Suisun shrew.  32 

Suisun shrew could experience indirect effects from increased exposure to methylmercury as a 33 
result of tidal habitat restoration (CM4). With implementation of CM12, the potential indirect effects 34 
of methlymercury would not result in a substantial reduction in numbers or a restriction in the 35 
range of Suisun shrew, and, therefore, would have a less-than significant impact on the species. No 36 
mitigation would be required. 37 

San Joaquin Kit Fox and American Badger  38 

Within the study area, the modeled habitat for the San Joaquin kit fox and potential habitat for the 39 
American badger is restricted to 5,327 acres of grassland habitat west of Clifton Court Forebay along 40 
the study area’s southwestern edge, in CZ 7–CZ 10. The study area represents the extreme 41 
northeastern corner of the San Joaquin kit fox’s range in California, which extends westward and 42 
southward from the study area border. The northern range of the San Joaquin kit fox (including the 43 
study area) was most likely marginal habitat historically and has been further degraded due to 44 
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development pressures, habitat loss, and fragmentation (Clark et al. 2007). CNDDB ((California 1 
Department of Fish and Wildlife 2013) reports twelve occurrences of San Joaquin kit foxes along the 2 
extreme western edge of the Plan Area within CZ 8, south of Brentwood (Figure 12-49). However, 3 
Clark et al. (2007) provide evidence that a number of CNDDB occurrences in the northern portion of 4 
the species’ range may be coyote pups misidentified as San Joaquin kit foxes. Smith et al. (2006) 5 
suggest that the northern range may possibly be a population sink for the San Joaquin kit fox. There 6 
are five American badger records in the study area (California Department of Fish and Wildlife 7 
2013). Two are from 1938 and no longer extant. The remaining three are all located in CZ 8, west of 8 
Clifton Court Forebay. Construction and restoration associated with Alternative 4 conservation 9 
measures would result in both temporary and permanent losses of San Joaquin kit and American 10 
badger habitat (Table 12-4-59). Grassland restoration, and protection and management of natural 11 
communities could affect modeled San Joaquin San Joaquin kit fox habitat and potential American 12 
badger habitat. Full implementation of Alternative 4 would also include biological objectives over 13 
the term of the BDCP to benefit the San Joaquin kit fox which would also benefit American badger 14 
which uses similar habitat (see Chapter 3, Conservation Strategy, of the Draft BDCP). The 15 
conservation strategy for the San Joaquin kit fox involves protecting and enhancing habitat in the 16 
northern extent of the species’ range to increase the likelihood that San Joaquin kit fox may reside 17 
and breed in the Plan Area; and providing connectivity to habitat outside the Plan Area. The 18 
conservation measures that would be implemented to achieve the biological goals and objectives are 19 
summarized below.  20 

 Protect and improve habitat linkages that allow terrestrial covered and other native species to 21 
move between protected habitats within and adjacent to the Plan Area (Objective L3.1, 22 
associated with CM3–CM8, and CM11). 23 

 Protect 150 acres of alkali seasonal wetland in CZ 1, CZ 8, and/or CZ 11 among a mosaic of 24 
protected grasslands and vernal pool complex (Objective ASWNC1.1, associated with CM3). 25 

 Restore or create alkali seasonal wetlands in CZ 1, CZ 8, and/or CZ 11 (up to 72 acres of alkali 26 
seasonal wetland complex restoration) (Objective ASWNC1.2, associated with CM3 and CM9). 27 

 Protect 600 acres of existing vernal pool complex in CZ 1, CZ 8, and/or CZ 11, primarily in core 28 
vernal pool recovery areas identified in the Recovery Plan for Vernal Pool Ecosystems of 29 
California and Southern Oregon (U.S. Fish and Wildlife Service 2005) (Objective VPNC1.1, 30 
associated with CM3). 31 

 Restore vernal pool complex CZ 1, CZ 8, and/or CZ 11 to achieve no net loss of vernal pool 32 
acreage (up to 67 acres of vernal pool complex restoration) (Objective VPNC1.2, associated with 33 
CM3 and CM9).  34 

 Protect 8,000 acres of grassland (Objective GNC1.1, associated with CM3). 35 

 Restore 2,000 acres of grasslands to connect fragmented patches of protected grassland 36 
(Objective GNC1.2, associated with CM3 and CM8). 37 

 Increase burrow availability for burrow-dependent species in grasslands surrounding alkali 38 
seasonal wetlands within restored and protected alkali seasonal wetland complex (Objective 39 
ASWNC2.3, associated with CM11). 40 

 Increase prey, especially small mammals and insects, for grassland-foraging species in 41 
grasslands surrounding alkali seasonal wetlands within restored and protected alkali seasonal 42 
wetland complex (Objective ASWNC2.4, associated with CM11). 43 
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 Increase burrow availability for burrow-dependent species in grasslands surrounding vernal 1 
pools within restored and protected vernal pool complex (Objective VPNC2.4, associated with 2 
CM11). 3 

 Increase prey, especially small mammals and insects, for grassland-foraging species in 4 
grasslands surrounding vernal pools within restored and protected vernal pool complex 5 
(Objective VPNC2.5, associated with CM11). 6 

 Increase burrow availability for burrow-dependent species (Objective GNC2.3, associated with 7 
CM11). 8 

 Increase prey abundance and accessibility, especially small mammals and insects, for grassland-9 
foraging species (Objective GNC2.4, associated with CM11). 10 

As explained below, with the restoration and protection of these amounts of habitat, in addition to 11 
the AMMs to reduce potential effects, impacts on San Joaquin kit fox and American badger would not 12 
be adverse for NEPA purposes and would be less than significant for CEQA purposes.  13 

Table 12-4-59. Changes in San Joaquin Kit Fox Modeled Habitat Associated with Alternative 4 14 
(acres)a 15 

Conservation 
Measureb 

Habitat 
Type 

Permanent  Temporary  Periodicd 

NT LLT  NT LLT  CM2 CM5 

CM1 Grassland 267 267  56 56  NA NA 

Total Impacts CM1 267 267  56 56  NA NA 

CM2–CM18 Grassland 3 8  0 0  0 0 

Total Impacts CM2–CM18 3 8  0 0  0 0 

TOTAL IMPACTS 270 275  56 56  0 0 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only.  

NT = near-term 

LLT = late long-term 

NA = not applicable 

 16 

Impact BIO-162: Loss or Conversion of Habitat for and Direct Mortality of San Joaquin Kit Fox 17 
and American Badger 18 

Alternative 4 conservation measures would result in the permanent and temporary loss combined 19 
of 331 acres of modeled habitat for the San Joaquin kit fox (Table 12-4-59). Because American 20 
badger uses grasslands for denning and foraging and may occupy the same range as the San Joaquin 21 
kit fox in the project area, effects are anticipated to be the same as those described for San Joaquin 22 
kit fox. Construction of Alternative 4 water conveyance facilities (CM1) and recreation facilities 23 
(CM11) would remove habitat. Habitat enhancement and management activities (CM11) could 24 
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result in local adverse effects on species. In addition, construction vehicle activity could cause injury 1 
or mortality of San Joaquin kit foxes and badgers. Each of these individual activities is described 2 
below. A summary statement of the combined impacts and NEPA effects and a CEQA conclusion 3 
follow the individual conservation measure discussions.  4 

 CM1 Water Facilities and Operation: Construction of the conveyance facilities would result in the 5 
permanent loss of approximately 267 acres and the temporary loss of 56 acres of modeled San 6 
Joaquin kit fox and American badger habitat. This habitat is located in areas of naturalized 7 
grassland in a highly disturbed or modified setting on lands immediately adjacent to Clifton 8 
Court Forebay, in CZ 8. There are 3 San Joaquin kit fox and no American badger occurrences that 9 
overlap with the CM1 footprint. 10 

 CM11 Natural Communities Enhancement and Management: The creation of recreational trails 11 
and recreational staging areas would result in the permanent removal of 8 acres of San Joaquin 12 
kit fox modeled habitat and American badger potential habitat. AMM24 San Joaquin Kit Fox, 13 
would be implemented to ensure that San Joaquin kit fox dens are avoided, as described in 14 
Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP. Mitigation Measure BIO-15 
162: Conduct Preconstruction Survey for American Badger would be implemented to ensure that 16 
American badger dens are avoided. 17 

Passive recreation in the reserve system could result in disturbance of San Joaquin kit foxes and 18 
American badgers at their den site. Natal and pupping dens would be particularly vulnerable to 19 
human disturbance. Additionally, disease could be transmitted from domestic dogs that enter 20 
the reserve system with recreational users. However, AMM37 Recreation and Mitigation 21 
Measure BIO-162 would prohibit construction of new trails within 250 feet of active San Joaquin 22 
kit fox and American badger dens. Existing trails would be closed within 250 feet of active 23 
natal/pupping dens until young have vacated, and within 50 feet of other active dens. No dogs 24 
would be allowed on reserve units with active San Joaquin kit fox and American badger 25 
populations. Rodent control would be prohibited even on grazed or equestrian access areas with 26 
San Joaquin kit fox or American badger populations. AMM37 measures to protect San Joaquin kit 27 
fox would also benefit American badger if present. With these restrictions, recreation-related 28 
effects on San Joaquin kit fox and American badger are expected to be minimal. 29 

The BDCP would require the enhancement and management of these protected existing 30 
grasslands and restored grasslands to improve their function as a natural community of plants 31 
and wildlife and for associated covered species, including San Joaquin kit fox and American 32 
badger. The BDCP also includes actions to improve rodent prey availability. 33 

However, management activities could result in injury or mortality of San Joaquin kit fox or 34 
American badger if individuals were present in work sites or if dens were located in the vicinity 35 
of habitat management work sites. A variety of habitat management actions included in CM11 36 
that are designed to enhance wildlife values on protected lands may result in localized ground 37 
disturbances that could temporarily remove small amounts of San Joaquin kit fox and American 38 
badger habitat near Clifton Court Forebay, in CZ 8. Ground-disturbing activities, such as removal 39 
of nonnative vegetation and road and other infrastructure maintenance activities, are expected 40 
to have minor effects on available habitat and are expected to result in overall improvements to 41 
and maintenance of San Joaquin kit fox and badger habitat values over the term of the BDCP. 42 
These effects cannot be quantified, but are expected to be minimal and would be avoided and 43 
minimized through the AMMs and Mitigation Measure listed below. These AMMs and Mitigation 44 
Measure would remain in effect throughout the BDCP’s construction phase.  45 
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 Operations and maintenance: Ongoing maintenance of BDCP facilities would be expected to have 1 
little if any adverse effect on San Joaquin kit fox or American badger. Postconstruction 2 
operations and maintenance of the above-ground water conveyance facilities and restoration 3 
infrastructure could result in ongoing but periodic disturbances that could affect either species’ 4 
use of the surrounding habitat near Clifton Court Forebay, in CZ 8. Maintenance activities would 5 
include vegetation management, levee and structure repair, and regrading of roads and 6 
permanent work areas. These effects, however, would be minimized with implementation of 7 
AMM1–AMM6, AMM10, and AMM24 and with preconstruction surveys for the American badger, 8 
as required by Mitigation Measure BIO-162, Conduct Preconstruction Survey for American 9 
Badger. 10 

 Injury and direct mortality: Construction vehicle activity may cause injury to or mortality of 11 
either species. If San Joaquin kit fox or American badger reside where activities take place (most 12 
likely in the vicinity of Clifton Court Forebay, in CZ 8), the operation of equipment for land 13 
clearing, construction, operations and maintenance, and restoration, enhancement, and 14 
management activities could result in injury to or mortality of either species. Measures would be 15 
implemented to avoid and minimize injury to or mortality of these species as described in 16 
AMM1–AMM6, AMM10, AMM24, and AMM37 (see Appendix 3.C, Avoidance and Minimization 17 
Measures, of the Draft BDCP, and an updated version of AMM6 is provided in Appendix D, 18 
Substantive BDCP Revisions, of this RDEIR/SDEIS) and Mitigation Measure BIO-162. 19 

The following paragraphs summarize the combined effects discussed above and describe other 20 
BDCP conservation actions that offset or avoid these effects. NEPA effects and a CEQA conclusion are 21 
also included. 22 

Near-Term Timeframe 23 

Because water conveyance facilities construction is being evaluated at the project level, the near-24 
term BDCP strategy has been analyzed to determine whether it would provide sufficient habitat 25 
protection or restoration in an appropriate timeframe to ensure that the construction effects would 26 
not be adverse under NEPA.  27 

Under Alternative 4 there would be a loss of 326 acres of San Joaquin kit fox modeled habitat and 28 
American badger habitat from CM1 (323 acres) and CM11 (3 acres).  29 

Typical NEPA project-level mitigation ratio for the natural community that would be affected and 30 
that is identified in the biological goals and objectives for San Joaquin kit fox in Chapter 3, 31 
Conservation Strategy, of the Draft BDCP would be 2:1 for protection of grassland. Using this ratio 32 
would indicate that 652 acres of grassland should be protected for San Joaquin kit fox to mitigate 33 
near-term losses.  34 

The BDCP has committed to near-term restoration of 58 acres of alkali seasonal wetland (Objective 35 
ASWNC1.2), 40 acres of vernal pool complex (Objective VPNC1.2), and 1,140 acres of grassland 36 
(Objective GNC1.2). In addition, there would be near-term protection of 120 acres of alkali seasonal 37 
wetland (Objective ASWNC1.1), 400 acres of vernal pool complex (Objective VPNC1.1), and 2,000 38 
acres of grassland (Objective GNC1.1). The natural community restoration and protection activities 39 
are expected to be concluded during the first 10 years of Plan implementation, which is close 40 
enough in time to the occurrence of impacts to constitute adequate mitigation for NEPA purposes. 41 
These commitments are more than sufficient to support the conclusion that the near-term effects of 42 
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Alternative 4 would be not be adverse under NEPA, because the number of acres required to meet 1 
the typical ratios described above would be only 652 acres of grassland protected.  2 

In the absence of other conservation actions, the effects on San Joaquin kit fox and American badger 3 
habitat from Alternative 4 would represent an adverse effect as a result of habitat modification and 4 
potential direct mortality of special-status species. However, the effects of Alternative 4 would not 5 
be adverse with habitat protection, restoration, management, and enhancement in addition to 6 
implementation of AMM1 Worker Awareness Training, AMM2 Construction Best Management 7 
Practices and Monitoring, AMM3 Stormwater Pollution Prevention Plan, AMM4 Erosion and Sediment 8 
Control Plan, AMM5 Spill Prevention, Containment, and Countermeasure Plan, AMM6 Disposal and 9 
Reuse of Spoils, Reusable Tunnel Material, and Dredged Material, AMM10 Restoration of Temporarily 10 
Affected Natural Communities, AMM24 San Joaquin Kit Fox, and AMM37 Recreation. AMMs contain 11 
elements that avoid or minimize the risk of construction activity affecting habitat and species 12 
adjacent to work areas. Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and 13 
an updated version of AMM6 is provided in Appendix D, Substantive BDCP Revisions, of this 14 
RDEIR/SDEIS describes the AMMs in detail. Remaining effects would be addressed by 15 
implementation of Mitigation Measure BIO-162. 16 

Late Long-Term Timeframe 17 

There are 5,327 acres of modeled San Joaquin kit fox habitat in the study area. Alternative 4 as a 18 
whole would result in the permanent loss of and temporary effects on 331 acres of modeled habitat 19 
for San Joaquin kit fox and potential habitat for American badger, representing 6% of the modeled 20 
habitat.  21 

With full implementation of Alternative 4, at least 1,000 acres of grassland would be protected in CZ 22 
8, where the San Joaquin kit fox and American badger is most likely to occur if present in the study 23 
area. Additionally, a portion of the 2,000 acres of grassland restoration would likely occur in CZ 8. 24 
Assuming the restored grasslands would provide suitable San Joaquin kit fox habitat proportional to 25 
the amount of modeled habitat in this natural community in the Plan Area (6.8% of the grasslands in 26 
the Plan Area consist of modeled San Joaquin kit fox habitat), an estimated 132 acres of restored 27 
grasslands would be suitable for both species.  28 

Because San Joaquin kit fox home ranges are large (varying from approximately 1 to 12 square 29 
miles; see Appendix 2.A, Covered Species Accounts, of the Draft BDCP), habitat connectivity is key to 30 
the conservation of the species. Grasslands would be acquired for protection in locations that 31 
provide connectivity to existing protected breeding habitats in CZ 8 (Objective L3.1)and to other 32 
adjoining San Joaquin kit fox habitat within and adjacent to the Plan Area. Connectivity to occupied 33 
habitat adjacent to the Plan Area would help ensure the movement of San Joaquin kit foxes and 34 
American badger, if present, to larger habitat patches outside of the Plan Area in Contra Costa 35 
County. Grassland protection would focus in particular on acquiring the largest remaining 36 
contiguous patches of unprotected grassland habitat, which are located south of SR 4 in CZ 8 (see 37 
Appendix 2.A, Covered Species Accounts, of the Draft BDCP). This area connects to more than 620 38 
acres of existing habitat that was protected under the East Contra Costa County HCP/NCCP.  39 

Grasslands in CZ 8 would also be managed and enhanced to increase prey availability and to 40 
increase mammal burrows, which could benefit the San Joaquin kit fox and American badger by 41 
increasing potential den sites, which are a limiting factor for the San Joaquin kit fox in the northern 42 
portion of its range (Objectives ASWNC2.3, ASWNC2.4, VPNC2.4, Objective VPNC2.5, Objective 43 
GNC2.3, Objective GNC2.4). These management and enhancement actions are expected to benefit the 44 
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San Joaquin kit fox as well as the American badger by increasing the habitat value of the protected 1 
and restoration grasslands.  2 

CZ 8 supports 74% of the modeled San Joaquin kit fox grassland habitat in the study area, and the 3 
remainder of habitat consists of fragmented, isolated patches that are unlikely to support this 4 
species. The BDCP’s commitment to protect the largest remaining contiguous habitat patches 5 
(including grasslands and the grassland component of alkali seasonal wetland and vernal pool 6 
complexes) in CZ 8 and to maintain connectivity with the remainder of the satellite population in 7 
Contra Costa County would sufficiently offset the impacts resulting from water conveyance facilities 8 
construction.  9 

The BDCP’s beneficial effects analysis (Chapter 5, Section 5.6, Effects on Covered Wildlife and Plant 10 
Species, of the Draft BDCP) estimates that the restoration and protection actions discussed above, as 11 
well as the restoration of grassland and vernal pool that could overlap with the species model, 12 
would result in the restoration of 131 acres of modeled habitat for San Joaquin kit fox. In addition, 13 
protection of grassland and vernal pool complex could overlap with the species model and would 14 
result in the protection of 1,011 acres of modeled habitat for San Joaquin kit fox. These restoration 15 
and protection actions would also benefit the American badger. 16 

NEPA Effects: In the absence of other conservation actions, the effects on San Joaquin kit fox and 17 
American badger habitat from Alternative 4 would represent an adverse effect as a result of habitat 18 
modification and potential direct mortality of special-status species. However, with habitat 19 
protection, restoration, management, and enhancement associated with CM3, CM8, and CM11 and 20 
guided by AMM1–AMM6, AMM10, AMM24, and AMM37, which would be in place during all project 21 
activities, and with implementation of Mitigation Measure BIO-162, the effects of Alternative 4 as a 22 
whole on San Joaquin kit fox and American badger would not be adverse. 23 

CEQA Conclusion:  24 

Near-Term Timeframe 25 

Because water conveyance facilities construction (CM1) is being evaluated at the project level, the 26 
near-term BDCP strategy has been analyzed to determine whether it would provide sufficient 27 
habitat protection or restoration in an appropriate timeframe to ensure that the construction effects 28 
would be less than significant for CEQA purposes.  29 

Under Alternative 4 there would be a loss of 326 acres of San Joaquin kit fox modeled habitat and 30 
American badger habitat from CM1 (323 acres) and CM11 (3 acres).Typical CEQA project-level 31 
mitigation ratio for the natural community that would be affected and that is identified in the 32 
biological goals and objectives for San Joaquin kit fox in Chapter 3, Conservation Strategy, of the 33 
Draft BDCP would be 2:1 for protection of grassland. Using this ratio would indicate that 652 acres 34 
of grassland should be protected for San Joaquin kit fox and American badger to mitigate near-term 35 
losses.  36 

The BDCP has committed to near-term restoration of 58 acres of alkali seasonal wetland (Objective 37 
ASWNC1.2), 40 acres of vernal pool complex (Objective VPNC1.2), and 1,140 acres of grassland 38 
(Objective GNC1.2). In addition, there would be near-term protection of 120 acres of alkali seasonal 39 
wetland (Objective ASWNC1.1), 400 acres of vernal pool complex (Objective VPNC1.1), and 2,000 40 
acres of grassland (Objective GNC1.1).  41 
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These conservation actions would occur in the same timeframe as the construction losses, thereby 1 
avoiding significant impacts of habitat loss on San Joaquin kit fox and American badger. These Plan 2 
objectives represent performance standards for considering the effectiveness of CM3 protection and 3 
restoration actions. The acres of restoration and protection contained in the near-term Plan goals 4 
and the additional detail in the biological objectives for San Joaquin kit fox and the mitigation 5 
measure for American badger satisfy the typical mitigation that would be applied to the project-level 6 
effects of CM1, as well as mitigate the near-term effects of the other conservation measures. 7 

In the absence of other conservation actions, the effects on San Joaquin kit fox and American badger 8 
habitat from Alternative 4 would represent a significant impact as a result of habitat modification 9 
and potential direct mortality of a special-status species. However, with habitat protection, 10 
restoration, management, and enhancement associated with CM3, CM8, and CM11, and guided by 11 
AMM1–AMM6, AMM10, AMM24, and AMM37, which would be in place during all project activities, 12 
and with implementation of Mitigation Measure BIO-162, the impact of Alternative 4as a whole on 13 
San Joaquin kit fox and American badger would be less than significant.  14 

Alternative 4ALate Long-Term Timeframe 15 

There are 5,327 acres of modeled San Joaquin kit fox habitat in the study area. Alternative 4 as a 16 
whole would result in the permanent loss of and temporary effects on 331 acres of modeled habitat 17 
for San Joaquin kit fox and potential habitat for American badger.  18 

With full implementation of Alternative 4, at least 1,000 acres of grassland would be protected in CZ 19 
8, where the San Joaquin kit fox and American badger is most likely to occur if present in the study 20 
area. Additionally, a portion of the 2,000 acres of grassland restoration would likely occur in CZ 8. 21 
Assuming the restored grasslands would provide suitable San Joaquin kit fox habitat proportional to 22 
the amount of modeled habitat in this natural community in the Plan Area an estimated 132 acres of 23 
restored grasslands would be suitable for the species.  24 

Because San Joaquin kit fox home ranges are large (varying from approximately 1 to 12 square 25 
miles; see Appendix 2.A, Covered Species Accounts, of the Draft BDCP), habitat connectivity is key to 26 
the conservation of the species. Grasslands would be acquired for protection in locations that 27 
provide connectivity to existing protected breeding habitats in CZ 8 (Objective L3.1) and to other 28 
adjoining San Joaquin kit fox habitat and American badger within and adjacent to the Plan Area. 29 
Connectivity to occupied habitat adjacent to the Plan Area would help ensure the movement of San 30 
Joaquin kit foxes and American badger, if present, to larger habitat patches outside of the Plan Area 31 
in Contra Costa County. Grassland protection would focus in particular on acquiring the largest 32 
remaining contiguous patches of unprotected grassland habitat, which are located south of SR 4 in 33 
CZ 8 (see Appendix 2.A of the Draft BDCP). This area connects to more than 620 acres of existing 34 
habitat that was protected under the East Contra Costa County HCP/NCCP.  35 

Grasslands in CZ 8 would also be managed and enhanced to increase prey availability and to 36 
increase mammal burrows, which could benefit the San Joaquin kit fox and American badger by 37 
increasing potential den sites, which are a limiting factor for the San Joaquin kit fox in the northern 38 
portion of its range (Objectives ASWNC2.3, ASWNC2.4, VPNC2.4, Objective VPNC2.5, Objective 39 
GNC2.3, Objective GNC2.4). These management and enhancement actions are expected to benefit the 40 
San Joaquin kit fox as well as the American badger by increasing the habitat value of the protected 41 
and restoration grasslands. 42 
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CZ 8 supports 74% of the modeled San Joaquin kit fox grassland habitat in the study area, and the 1 
remainder of habitat consists of fragmented, isolated patches that are unlikely to support this 2 
species. The BDCP’s commitment to protect the largest remaining contiguous habitat patches 3 
(including grasslands and  4 

The BDCP’s beneficial effects analysis (Chapter 5, Section 5.6, Effects on Covered Wildlife and Plant 5 
Species, of the Draft BDCP) estimates that the restoration and protection actions discussed above, as 6 
well as the restoration of grassland and vernal pool that could overlap with the species model, 7 
would result in the restoration of 131 acres of modeled habitat for San Joaquin kit fox. In addition, 8 
protection of grassland and vernal pool complex could overlap with the species model and would 9 
result in the protection of 1,011 acres of modeled habitat for San Joaquin kit fox. These restoration 10 
and protection actions would also benefit the American badger. 11 

In the absence of other conservation actions, the effects on San Joaquin kit fox and American badger 12 
habitat from Alternative 4 would represent a significant impact as a result of habitat modification 13 
and potential direct mortality of a special-status species. However, with habitat protection, 14 
restoration, management, and enhancement associated with CM3, CM8, and CM11, and guided by 15 
AMM1–AMM6, AMM10, AMM24, and AMM37, which would be in place during all project activities, 16 
and with implementation of Mitigation Measure BIO-162, the impact of Alternative 4 as a whole on 17 
San Joaquin kit fox and American badger would be less than significant.  18 

Mitigation Measure BIO-162: Conduct Preconstruction Survey for American Badger 19 

A qualified biologist provided by DWR will survey for American badger concurrent with the 20 
preconstruction survey for San Joaquin kit fox and burrowing owl. If badgers are detected, the 21 
biologist will passively relocate badgers out of the work area prior to construction if feasible. If 22 
an active den is detected within the work area, DWR will establish a suitable buffer distance and 23 
avoid the den until the qualified biologist determines the den is no longer active. Dens that are 24 
determined to be inactive by the qualified biologist will be collapsed by hand to prevent 25 
occupation of the den between the time of the survey and construction activities. In addition, the 26 
construction of new trails within 50 feet of active American badger dens would be prohibited. 27 
Existing trails would be closed within 250 feet of active natal/pupping dens until young have 28 
vacated, and within 50 feet of other active dens. No dogs would be allowed on reserve units with 29 
active American badger populations. Rodent control would be prohibited on areas with 30 
American badger populations to ensure rodent prey availability. 31 

Impact BIO-163: Indirect Effects of Plan Implementation on San Joaquin Kit Fox and 32 
American Badger  33 

Noise and visual disturbances outside the project footprint but within 250 feet of construction 34 
activities could temporarily affect modeled San Joaquin kit fox habitat and potential American 35 
badger. Water conveyance facilities operations and maintenance activities would include vegetation 36 
and weed control, rodent control, canal maintenance, infrastructure and road maintenance, levee 37 
maintenance, and maintenance and upgrade of electrical systems. Because operations and 38 
maintenance are covered activities rodent control would be prohibited in areas with San Joaquin kit 39 
fox or American badger populations to ensure rodent prey availability. While maintenance activities 40 
are not expected to remove San Joaquin kit fox and badger habitat, operation of equipment could 41 
disturb small areas of vegetation around maintained structures and could result in injury or 42 
mortality of individual foxes and badgers, if present. Given the remote likelihood of active San 43 
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Joaquin kit fox or badger dens in the vicinity of the conveyance facility, the potential for this effect is 1 
small and would further be minimized with the implementation of seasonal no-disturbance buffers 2 
around occupied dens, if any, and other measures as described in AMM1–AMM6, AMM10, AMM24, 3 
AMM37, and Mitigation Measure BIO-162. 4 

NEPA Effects: Implementation of the AMMs listed above Alternative 4 and Mitigation Measure BIO-5 
162 Conduct Preconstruction Survey for American Badger, would avoid the potential for substantial 6 
adverse effects on San Joaquin kit fox or American badger, either indirectly or through habitat 7 
modifications. These measures would also avoid and minimize effects that could substantially 8 
reduce the number of San Joaquin kit fox or American badger, or restrict either species’ range. 9 
Therefore, the indirect effects of Alternative 4 would not have an adverse effect on San Joaquin kit 10 
fox or American badger. 11 

CEQA Conclusion: Indirect effects from conservation measure operations and maintenance as well 12 
as construction-related noise and visual disturbances could impact San Joaquin kit fox and American 13 
badger. With implementation of AMM1–AMM6, AMM10, AMM24, and AMM37 as part of Alternative 14 
4 construction, operation, and maintenance, the BDCP would avoid the potential for significant 15 
impacts on either species, either indirectly or through habitat modifications, and would not result in 16 
a substantial reduction in numbers or a restriction in the range of either species; therefore, this 17 
impact would be less than significant. In addition, Mitigation Measure BIO-162, as described above, 18 
would further reduce the potential for indirect effects of Alternative 4 on American badger.  19 

Mitigation Measure BIO-162: Conduct Preconstruction Survey for American Badger 20 

Please see Mitigation Measure BIO-162 under Impact BIO-162.  21 

San Joaquin Pocket Mouse 22 

Habitat for San Joaquin pocket mouse consists of the grassland natural community throughout the 23 
Plan Area. The species requires friable soils for burrowing. Construction and restoration associated 24 
with Alternative 4 conservation measures would result in both temporary and permanent losses of 25 
San Joaquin pocket mouse habitat as indicated in Table 12-4-60. Full implementation of Alternative 26 
4 would also include the following conservation actions over the term of the BDCP that would likely 27 
benefit San Joaquin pocket mouse. 28 

 Protect 8,000 acres of grasslands (GNC1.1, associated with CM3). 29 

 Restore 2,000 acres of grasslands to connect fragmented patches of protected grasslands 30 
(GNC1.2, associated with CM8). 31 

 Restore and sustain a mosaic of grassland vegetation alliances, reflecting localized water 32 
availability, soil chemistry, soil texture, topography, and disturbance regimes, with 33 
consideration of historical states (GNC2.1). 34 

As explained below, with the restoration or protection of these amounts of habitat, Alternative 4’s 35 
impacts on San Joaquin pocket mouse would not be adverse for NEPA purposes and would be less 36 
than significant for CEQA purposes. 37 
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Table 12-4-60. Changes in San Joaquin Pocket Mouse Habitat Associated with Alternative 4 1 
(acres)a 2 

Conservation 
Measureb 

Habitat 
Type 

Permanent  Temporary  Periodicd 

NT LLT  NT LLT  CM2 CM5 

CM1 Grassland 506 506  151 151  NA NA 

Total Impacts CM1 506 506  151 151  NA NA 

CM2–CM18 Grassland 889 2,057  239 273  385–1,277 514 

Total Impacts CM2–CM18 889 2,057  239 273  385–1,277 514 

TOTAL IMPACTS 1,395 2,563  390 424  385–1,277 514 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 

long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

d Periodic effects were estimated for the late long-term only. Yolo periodic impacts are presented as a 
range based on different flow regimes at the proposed notch in Fremont Weir. 

  

NT = near-term 

LLT = late long-term 

NA = not applicable 

 3 

Impact BIO-164: Loss or Conversion of Habitat for and Direct Mortality of San Joaquin Pocket 4 
Mouse 5 

Alternative 4 conservation measures would result in the combined permanent and temporary loss 6 
of up to 2,987 acres of habitat for San Joaquin pocket mouse, of which 2,563acres would be a 7 
permanent loss and 424 acres would be a temporary loss of habitat (Table 12-4-60). Conservation 8 
measures that would result in these losses are conveyance facilities and transmission line 9 
construction, and establishment and use of borrow and spoil areas (CM1), CM2 Yolo Bypass Fisheries 10 
Enhancement, CM4 Tidal Natural Communities Restoration, CM5 Seasonally Inundated Floodplain 11 
Restoration, CM7 Riparian Natural Community Restoration, CM9 Vernal Pool Natural Community and 12 
Alkali Seasonal Wetland Complex Restoration, CM11 Natural Community Enhancement and 13 
Management, and CM18 Conservation Hatcheries. The majority of habitat loss would result from 14 
CM4. Habitat enhancement and management activities (CM11), which include ground disturbance 15 
or removal of nonnative vegetation, could result in local adverse habitat effects. In addition, 16 
maintenance activities associated with the long-term operation of the water conveyance facilities 17 
and other BDCP physical facilities could degrade or eliminate San Joaquin pocket mouse habitat. 18 
Each of these individual activities is described below. A summary statement of the combined 19 
impacts and NEPA and CEQA conclusions follows the individual conservation measure discussions.  20 

 CM1 Water Facilities and Operation: Construction of Alternative 4 conveyance facilities would 21 
result in the combined permanent and temporary loss of up to 657 acres of potential San 22 
Joaquin pocket mouse habitat (506 acres of permanent loss, 151 acres of temporary loss) in CZ 23 
3–CZ 6 and CZ 8. The majority of grassland that would be removed would be in CZ 8, from the 24 
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modifications to Clifton Court Forebay. Refer to the Terrestrial Biology Mapbook in Appendix A 1 
of this RDEIR/SDEIS for a detailed view of Alternative 4 construction locations. Construction of 2 
the forebay would affect the area where there is a record of San Joaquin pocket mouse 3 
(California Department of Fish and Game 2012). 4 

 CM2 Yolo Bypass Fisheries Enhancement: Construction of the Yolo bypass fisheries enhancement 5 
(CM2) would permanently remove 388 acres of potential San Joaquin pocket mouse habitat in 6 
the Yolo Bypass in CZ 2. In addition, 239 acres would be temporarily removed. Most of the 7 
grassland losses would occur at the north end of the bypass below Fremont Weir, along the Toe 8 
Drain/Tule Canal, and along the west side channels. 9 

 CM4 Tidal Natural Communities Restoration: Tidal habitat restoration site preparation and 10 
inundation would permanently remove an estimated 1,122 acres of potential San Joaquin pocket 11 
mouse habitat. The majority of the losses would likely occur in the vicinity of Cache Slough, on 12 
Decker Island in the West Delta ROA, on the upslope fringes of Suisun Marsh, and along narrow 13 
bands adjacent to waterways in the South Delta ROA. Tidal restoration would directly impact 14 
and fragment remaining grassland just north of Rio Vista in and around French and Prospect 15 
Islands, and in an area south of Rio Vista around Threemile Slough.  16 

 CM5 Seasonally Inundated Floodplain Restoration: Construction of setback levees to restore 17 
seasonally inundated floodplain would permanently and temporarily remove approximately 85 18 
acres of San Joaquin pocket mouse habitat (51 permanent, 34 temporary). These losses would 19 
be expected to occur along the San Joaquin River and other major waterways in CZ 7. 20 

 CM7 Riparian Natural Community Restoration: Riparian restoration would impact 410 acres of 21 
grasslands, primarily in CZ 7, as part of tidal natural communities restoration (11 acres) and 22 
seasonal floodplain restoration (399 acres). 23 

 CM9 Vernal Pool and Alkali Seasonal Wetland Complex Restoration: Up to 10 acres of grassland 24 
would be permanently converted to vernal pool complex. The vernal pool and alkali seasonal 25 
wetland restoration would leave intact the grasslands surrounding the vernal pools. Temporary 26 
construction-related disturbance of grassland habitat would result from implementation of CM9 27 
in CZ 1, CZ 8, and CZ 11. However, all areas would be restored to their original or higher value 28 
habitat after the construction periods.  29 

 CM11 Natural Communities Enhancement and Management: The creation of recreational trails 30 
and recreational staging areas would result in the permanent removal of 50 acres of grassland. 31 
The protection of 8,000 acres of grassland for covered species is expected to benefit San Joaquin 32 
pocket mouse by protecting existing habitats from potential loss or degradation that otherwise 33 
could occur with future changes in existing land use. Habitat management and enhancement-34 
related activities could cause disturbance or direct mortality to San Joaquin pocket mouse if they 35 
are present near work areas.  36 

A variety of habitat management actions included in CM11 Natural Communities Enhancement 37 
and Management that are designed to enhance wildlife values in restored or protected habitats 38 
could result in localized ground disturbances that could temporarily remove small amounts of 39 
San Joaquin pocket mouse habitat. Ground-disturbing activities, such as removal of nonnative 40 
vegetation and road and other infrastructure maintenance activities, would be expected to have 41 
minor adverse effects on habitat and would be expected to result in overall improvements to 42 
and maintenance of habitat values over the term of the BDCP. Noise and visual disturbance from 43 
management-related equipment operation could temporarily displace individuals or alter the 44 
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behavior of the species if adjacent to work areas. With full implementation Alternative 4, 1 
enhancement and management actions designed for western burrowing owl would also be 2 
expected to benefit San Joaquin pocket mouse. San Joaquin pocket mouse would benefit 3 
particularly from protection of grassland habitat against potential loss or degradation that 4 
otherwise could occur with future changes in existing land use. 5 

 CM18 Conservation Hatcheries: Implementation of CM18 would remove up to 35 acres of San 6 
Joaquin pocket mouse habitat. 7 

 Operations and Maintenance: Postconstruction operation and maintenance of the above-ground 8 
water conveyance facilities and restoration infrastructure could result in ongoing but periodic 9 
disturbances that could affect San Joaquin pocket mouse use of the surrounding habitat. 10 
Maintenance activities would include vegetation management, levee and structure repair, and 11 
re-grading of roads and permanent work areas. These effects, however, would be reduced by 12 
AMMs and conservation actions as described below. 13 

 Injury and Direct Mortality: Construction could result in direct mortality of San Joaquin pocket 14 
mouse if present in construction areas. 15 

The following paragraphs summarize the combined effects discussed above and describe other 16 
BDCP conservation actions that offset or avoid these effects. NEPA and CEQA impact conclusions are 17 
also included. 18 

Near-Term Timeframe 19 

Because the water conveyance facilities construction is being evaluated at the project level, the near-20 
term BDCP conservation strategy has been evaluated to determine whether it would provide 21 
sufficient habitat protection or restoration in an appropriate timeframe to ensure that the effects of 22 
construction would not be adverse under NEPA. The Plan would remove 1,785 acres of San Joaquin 23 
pocket mouse habitat (1,395 permanent, 390 temporary) in the study area in the near-term. One 24 
record of San Joaquin pocket mouse near Clifton Court forebay could be affected by the construction 25 
of the new forebay. These effects would result from the construction of the water conveyance 26 
facilities (CM1, 657 acres), and implementing other conservation measures (Yolo Bypass Fisheries 27 
Enhancement [CM2] Tidal Natural Communities Restoration [CM4], Seasonally Inundated 28 
Floodplain Restoration [CM5], Riparian Natural Community Restoration (CM7), Vernal Pool and 29 
Alkali Seasonal Wetland Complex Restoration [CM9], Natural Community Enhancement and 30 
Management – Recreation Facilities (CM11), and Conservation Hatcheries [CM18] 1,128 acres). 31 

Typical NEPA project-level mitigation ratios for those natural communities affected by CM1 would 32 
be 2:1 protection of grassland habitat. Using these typical ratios would indicate that 1,314 acres of 33 
grassland natural communities should be protected to mitigate the CM1 losses of 657acres of San 34 
Joaquin pocket mouse habitat. The near-term effects of other conservation actions would remove 35 
1,128 acres of modeled habitat, and therefore require 2,256 acres of protection of San Joaquin 36 
pocket mouse habitat using the same typical NEPA ratios (2:1 for protection).  37 

The BDCP has committed to near-term goals of protecting 2,000 acres and restoring 1,140 acres of 38 
grassland natural community in CZ 1, 2, 4, 5, 7, 8, and 11. The protection and restoration of 39 
grasslands, would result in a contiguous matrix of grassland, alkali seasonal wetland, and vernal 40 
pool natural communities which would expand habitat for San Joaquin pocket mouse and reduce the 41 
effects of current levels of habitat fragmentation. Under CM11 Natural Communities Enhancement 42 
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and Management, San Joaquin pocket mouse would likely benefit from the management of the 1 
grasslands for general wildlife benefit.  2 

These natural community biological goals and objectives would inform the near-term protection and 3 
restoration efforts and represent performance standards for considering the effectiveness of 4 
restoration actions for the species. The acres of protection and restoration contained in the near-5 
term Plan goals would satisfy the typical mitigation ratios that would be applied to the project-level 6 
effects of CM1 especially considering that a large portion of the impacts to grasslands consists of 7 
thin strips of grassland along levees and that areas of grassland protection and restoration would be 8 
in large contiguous blocks. 9 

The Plan also includes commitments to implement AMM1 Worker Awareness Training, AMM2 10 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 11 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containments and 12 
Countermeasure Plan, and AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 13 
Material, and AMM10 Restoration of Temporarily Affected Natural Communities. All of these AMMs 14 
include elements that avoid or minimize the risk of affecting habitats and species adjacent to work 15 
areas and RTM storage sites. The AMMs are described in detail in Appendix 3.C, Avoidance and 16 
Minimization Measures, of the Draft BDCP, and an updated version of AMM6 is provided in Appendix 17 
D, Substantive BDCP Revisions, of this RDEIR/SDEIS.  18 

Late Long-Term Timeframe 19 

The habitat model indicates that the study area supports approximately 78,047 acres of potential 20 
habitat for San Joaquin pocket mouse. Alternative 4 as a whole would result in the permanent loss of 21 
and temporary effects on 2,987 acres of grasslands that could be suitable for San Joaquin pocket 22 
mouse (4% of the habitat in the study area). The locations of these losses are described above in the 23 
analyses of individual conservation measures. The Plan includes a commitment to restore or create 24 
at least 2,000 acres of grassland in CZ 1, CZ 8, and CZ 11 (Objective GNC1.2) and to protect 8,000 25 
acres of grassland (with at least 2,000 acres protected in CZ 1, at least 1,000 acres in CZ 8, at least 26 
2,000 acres protected in CZ 11, and the remainder distributed throughout CZ 1, CZ 2, CZ 4, CZ 5, CZ 27 
7, CZ 8, and CZ 11 in the study area)(Objective GNC1.1). The Plan’s commitment to restore 28 
grasslands such that they connect fragmented patches of already protected grasslands (GNC1.2) 29 
would improve habitat connectivity and dispersal abilities of San Joaquin pocket mouse within and 30 
outside of the plan area. All protected habitat would be managed under CM11 Natural Communities 31 
Enhancement and Management.  32 

NEPA Effects: In the near-term, the loss of San Joaquin pocket mouse habitat and potential for direct 33 
mortality would not be an adverse effect because the BDCP has committed to protecting and 34 
restoring an acreage that would meet the typical mitigation ratios described above. In the absence of 35 
other conservation actions, the effects on San Joaquin pocket mouse habitat and potential mortality 36 
of a special-status species resulting from Alternative 4 would represent an adverse effect in the late 37 
long-term. However, the BDCP has committed to habitat protection and restoration associated with 38 
CM3, CM8, and CM11. This habitat protection and restoration would be guided by biological goals 39 
and objectives and by AMM1–AMM6 and AMM10, which would be in place during construction. 40 
Considering these commitments, losses of San Joaquin pocket mouse and potential mortality under 41 
Alternative 4 would not be an adverse effect.  42 
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CEQA Conclusion:  1 

Near-Term Timeframe 2 

Because the water conveyance facilities construction is being evaluated at the project level, the near-3 
term BDCP conservation strategy has been evaluated to determine whether it would provide 4 
sufficient habitat protection or restoration in an appropriate timeframe to ensure that the impacts of 5 
construction would be less than significant. The Plan would remove 1,785 acres of modeled (1,395 6 
permanent, 390 temporary) habitat for San Joaquin pocket mouse in the study area in the near-7 
term. One record of San Joaquin pocket mouse near Clifton Court forebay could be affected by the 8 
construction of the new forebay. These effects would result from the construction of the water 9 
conveyance facilities (CM1, 657 acres), and implementing other conservation measures (Yolo 10 
Bypass Fisheries Enhancement [CM2] Tidal Natural Communities Restoration [CM4], Seasonally 11 
Inundated Floodplain Restoration [CM5], Riparian Natural Community Restoration (CM7), 12 
Grassland Natural Community Restoration [CM8], Vernal Pool and Alkali Seasonal Wetland Complex 13 
Restoration [CM9], Natural Community Enhancement and Management – Recreation Facilities 14 
(CM11), and Conservation Hatcheries [CM18] 1,116 acres). 15 

Typical CEQA project-level mitigation ratios for those natural communities affected by CM1 would 16 
be 2:1 protection of grassland habitat. Using these typical ratios would indicate that 1,314 acres of 17 
grassland natural communities should be protected to mitigate the CM1 losses of 657 acres of San 18 
Joaquin pocket mouse habitat.  19 

The BDCP has committed to near-term goals of protecting 2,000 acres and restoring 1,140 acres of 20 
grassland natural community in CZ 1, CZ 2, CZ 4, CZ 5, CZ 7, CZ 8, and CZ 11. The protection and 21 
restoration of grasslands, would result in a contiguous matrix of grassland, alkali seasonal wetland, 22 
and vernal pool natural communities which would expand habitat for San Joaquin pocket mouse and 23 
reduce the effects of current levels of habitat fragmentation. Under CM11 Natural Communities 24 
Enhancement and Management, San Joaquin pocket mouse would likely benefit from the 25 
management of the grasslands for general wildlife benefit.  26 

These natural community biological goals and objectives would inform the near-term protection and 27 
restoration efforts and represent performance standards for considering the effectiveness of 28 
restoration actions for the species. The acres of protection and restoration contained in the near-29 
term Plan goals would satisfy the typical mitigation ratios that would be applied to the project-level 30 
effects of CM1 especially considering that a large portion of the impacted grasslands consists of thin 31 
strips of grassland along levees and that areas of grassland protection and restoration would be in 32 
large contiguous blocks. 33 

The Plan also includes commitments to implement AMM1–AMM6, and AMM10. All of these AMMs 34 
include elements that avoid or minimize the risk of affecting habitats and species adjacent to work 35 
areas and RTM storage sites. The AMMs are described in detail in Appendix 3.C, Avoidance and 36 
Minimization Measures, of the Draft BDCP, and an updated version of AMM6 is provided in Appendix 37 
D, Substantive BDCP Revisions, of this RDEIR/SDEIS.  38 

These commitments are more than sufficient to support the conclusion that the near-term effects of 39 
Alternative 4 would be less than significant under CEQA. No mitigation would be required. 40 
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Late Long-Term Timeframe 1 

The habitat model indicates that the study area supports approximately 78,047 acres of potential 2 
habitat for San Joaquin pocket mouse. Alternative 4 as a whole would result in the permanent loss of 3 
and temporary effects on 2,987acres of grasslands that could be suitable for San Joaquin pocket 4 
mouse (4% of the habitat in the study area). The locations of these losses are described above in the 5 
analyses of individual conservation measures. The Plan includes a commitment to restore or create 6 
at least 2,000 acres of grassland in CZ 1, 8 and 11 (Objective GNC1.2) and to protect 8,000 acres of 7 
grassland (with at least 2,000 acres protected in CZ 1, at least 1,000 acres in CZ 8, at least 2,000 8 
acres protected in CZ 11, and the remainder distributed throughout CZ 1, CZ 2, CZ 4, CZ 5, CZ 7, CZ 8, 9 
and CZ 11 in the study area) (Objective GNC1.1). The Plan’s commitment to restore grasslands such 10 
that they connect fragmented patches of already protected grasslands (Objective GNC1.2) would 11 
improve habitat connectivity and dispersal abilities of San Joaquin pocket mouse within and outside 12 
of the plan area. All protected habitat would be managed under CM11 Natural Communities 13 
Enhancement and Management.  14 

Considering these protection and restoration provisions, which would provide acreages of new 15 
high-value or enhanced habitat in amounts suitable to compensate for habitats lost to construction 16 
and restoration activities, and with implementation of AMM1–AMM6 and AMM10, the loss of habitat 17 
or direct mortality through implementation of Alternative 4 would not result in a substantial 18 
significant impact through habitat modifications and would not substantially reduce the number or 19 
restrict the range of San Joaquin pocket mouse. Therefore, the loss of habitat or potential mortality 20 
under this alternative would have a less-than-significant impact on San Joaquin pocket mouse.  21 

Impact BIO-165: Indirect Effects of Plan Implementation on San Joaquin Pocket Mouse  22 

Construction activities associated with water conveyance facilities, conservation components and 23 
ongoing habitat enhancement, as well as operations and maintenance of above-ground water 24 
conveyance facilities, including the transmission facilities, could result in ongoing periodic 25 
postconstruction disturbances and noise with localized effects on San Joaquin kit pocket mouse and 26 
its habitat over the term of the BDCP. These potential effects would be minimized and avoided 27 
through AMM1–AMM6, and AMM10, which would be in effect throughout the plan’s construction 28 
phase. 29 

Water conveyance facilities operations and maintenance activities would include vegetation and 30 
weed control, ground squirrel control, canal maintenance, infrastructure and road maintenance, 31 
levee maintenance, and maintenance and upgrade of electrical systems. While maintenance 32 
activities are not expected to remove pocket mouse habitat, operation of equipment could disturb 33 
small areas of vegetation around maintained structures and could result in injury or mortality of 34 
individual pocket mice, if present. 35 

NEPA Effects: Implementation of the AMMs listed above would avoid the potential for substantial 36 
adverse effects on San Joaquin pocket mouse, either indirectly or through habitat modifications. 37 
These measures would also avoid and minimize effects that could substantially reduce the number 38 
of San Joaquin pocket mouse, or restrict the species’ range. Therefore, the indirect effects of 39 
Alternative 4 would not have an adverse effect on San Joaquin pocket mouse.  40 

CEQA Conclusion: Indirect effects from conservation measure operations and maintenance as well 41 
as construction-related noise and visual disturbances could impact San Joaquin pocket mouse. With 42 
implementation of AMM1–AMM6, and AMM10, as part of Alternative 4 construction, operation, and 43 
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maintenance, the BDCP would avoid the potential for significant adverse effects on either species, 1 
either indirectly or through habitat modifications, and would not result in a substantial reduction in 2 
numbers or a restriction in the range of the species. Therefore, the indirect effects under this 3 
alternative would have a less-than-significant impact on San Joaquin pocket mouse. No mitigation 4 
would be required. 5 

Special-Status Bat Species 6 

Special-status bat species with potential to occur in the study area employ varied roost strategies, 7 
from solitary roosting in foliage of trees to colonial roosting in trees and artificial structures, such as 8 
tunnels, buildings, and bridges. Various roost strategies could include night roosts, maternity roosts, 9 
migration stopover, or hibernation. The habitat types used to assess effects for special-status bats 10 
roosting habitat includes valley/foothill riparian natural community, developed lands and 11 
landscaped trees, including eucalyptus, palms and orchards. Potential foraging habitat includes all 12 
riparian habitat types, cultivated lands, developed lands, grasslands, and wetlands. 13 

There is potential for at least thirteen different bat species to be present in the study area (Figure 14 
12-51), including four California species of special concern and nine species ranked from low to 15 
moderate priority by the Western Bat Working Group (see Table 12A-2 in Appendix 12A, Special-16 
Status Species with Potential to Occur in the Study Area, of the Draft EIR/EIS). In 2009, DHCCP 17 
conducted a large-scale effort that involved habitat assessments, bridge surveys, and passive 18 
acoustic monitoring surveys for bats (see Appendix 12C, 2009 to 2011 Bay Delta Conservation Plan 19 
EIR/EIS Environmental Data Report, of the Draft EIR/EIS for details on methods and results, and 20 
Table 12A-2 in Appendix 12A of the Draft EIR/EIS).  21 

The majority of the parcels assessed during field surveys contained bat foraging and roosting 22 
features and were considered highly suitable habitat, at the time of the 2009 field surveys, DWR 23 
biologists initially identified 145 bridges in their survey area. Eleven of the 145 bridges were not 24 
accessible and thirteen were determined to not be suitable for bats. Evidence of bat presence was 25 
observed at six of the bridges and bat sign (guano, urine staining, odor, or vocalizations) was 26 
observed at 26 of the bridges. Biologists observed Mexican free-tailed bats at four of the bridges and 27 
unidentified species at the remaining two bridges. One of these bridges, over the Yolo Causeway, 28 
was used by approximately 10,000 Mexican free-tailed bats, indicating a maternity roost. A second 29 
roost site of about 50 individuals was observed under a bridge in eastern Solano County. 30 

The remaining 89 bridges contained structural features that were considered conducive to 31 
maternity, solitary, day and/or night roosting. Night roosts may have crevices and cracks but more 32 
often have box beams or other less protected roosting spots where bats rest temporarily while 33 
feeding. Day roosts are commonly found in bridges with expansion joints, crevices, or cracks where 34 
bats are protected from predators and weather. Seventeen bridges in the survey area had no 35 
potential for roosting because they lacked surface features from which bats could hang and offered 36 
no protection from weather or predators. 37 

Construction and restoration associated with Alternative 4 conservation measures would result in 38 
both temporary and permanent losses of foraging and roosting habitat for special-status bats as 39 
indicated in Table 12-4-61. Protection and restoration for special-status bat species focuses on 40 
habitats and does not include manmade structures such as bridges. The conservation measures that 41 
would be implemented to achieve the biological goals and objectives that would also benefit special-42 
status bats are summarized below.  43 
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 Protect or restore 142,200 acres of high-value natural communities (Objective L1.1, associated 1 
with CM3). This objective involves protecting and restoring a variety of habitat types described 2 
below (see Table 3.3-1 in Chapter 3, Conservation Strategy, of the Draft BDCP). 3 

 Protect 150 acres of alkali seasonal wetland in CZ 1, CZ 8, and/or CZ 11 among a mosaic of 4 
protected grasslands and vernal pool complex (Objective ASWNC1.1, associated with CM3). 5 

 Protect 600 acres of existing vernal pool complex (Objective VPNC1.1, associated with CM3). 6 

 Protect 8,000 acres of grassland (Objective GNC1.1, associated with CM3).  7 

 Protect 8,100 acres of managed wetland (Objective MWNC1,1, associated with CM3 and 8 
CM11). 9 

 Protect 48,625 acres of cultivated lands (Objective CLNC1.1, associated with CM3 and 10 
CM11). 11 

 Protect, restore, or create 2,740 acres of rice land or equivalent habitat type for the giant 12 
garter snake (Objective GGS3.1, associated with CM3, CM4, and CM10). 13 

 Restore 2,000 acres of grasslands to connect fragmented patches of protected (Objective 14 
GNC1.2, associated with CM3 and CM8). 15 

 Restore 67 acres of vernal pool complex (Objective VPNC1.2, associated with CM3 and CM9). 16 

 Restore and protect 65,000 acres of tidal natural communities (Objective L1.2, associated 17 
with CM2 – CM4). 18 

 Restore or create 5,000 acres of valley/foothill riparian natural community (Objective 19 
VFRNC1.1, associated with CM3 and CM7). 20 

 Protect 750 acres of existing valley/foothill riparian natural community in CZ 7 by year 10 21 
(Objective VFRNC1.2, associated with CM3). 22 

As explained below, with the restoration and protection of these amounts of habitat, in addition to 23 
mitigation measures to reduce potential effects, impacts on special-status bats would not be adverse 24 
for NEPA purposes and would be less than significant for CEQA purposes.  25 
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Table 12-4-61. Changes in Special-Status Bat Roosting and Foraging Habitat Associated with 1 
Alternative 4a 2 

Conservation 
Measureb 

Habitat 
Typec 

Permanent  Temporary  Periodice 

NT LLTd  NT LLT  CM2 CM5 

CM1 
Roosting 194 194  61 61  NA NA 

Foraging 4,744 4,744  3,731 3,731  NA NA 

Total Impacts CM1 4,938 4,938  3,792 3,792  NA NA 

CM2–CM18 
Roosting 524 1,570  167 212  324 411 

Foraging 14,497 60,399  773 2,126  21,265 10,137 

Total Impacts CM2–CM18 15,021 61,696  940 2,338  21,589 10,548 

TOTAL IMPACTS 19,959 66,440  4,732 6,130  21,589 10,548 

a See Appendix 12E, Detailed Accounting of Direct Effects of Alternatives on Natural Communities and 
Covered Species, of this RDEIR/SDEIS, for a detailed breakdown of conservation measure effects over 
the BDCP’s near-term and late long-term timeframes. 

b See discussion below for a description of applicable CMs. 
c Affected roosting habitat acreages include valley foothill riparian habitat and orchards. An unknown 

number of buildings, bridges, tunnels, and individual trees could also be affected but were not 
included in this analysis. Foraging habitat includes all natural communities, cultivated lands, and 
developed lands in the study area. Foraging habitat effects for CM2-CM18 were not considered 
adverse as they reflect a conversion from one foraging habitat type (mostly cultivated lands) to 
another foraging habitat (wetlands). 

d LLT acreages are a summation of effects that would occur in the near-term, early long-term and late 
long-term timeframes. The LLT acreages represent the total amount of habitat that would be affected 
over the 50-year life of the BDCP and do not reflect habitat increases that would result from 
restoration, creation and protection activities. 

e Periodic effects were estimated for the late long-term only.  

NT = near-term 

LLT = late long-term 

NA = not applicable 

 3 

Impact BIO-166: Loss or Conversion of Habitat for and Direct Mortality of Special-Status Bats 4 

Alternative 4 conservation measure CM1 would result in the permanent and temporary loss 5 
combined of up to 255 acres of roosting habitat and 8,475 acres of foraging habitat for special-status 6 
bats in the study area. DWR identified two bridges as potential night roosting habitat that could be 7 
affected by construction in CM1. Conservation measures Fremont Weir/Yolo Bypass improvements 8 
(CM2), tidal habitat restoration (CM4), and floodplain restoration (CM5) would result in the 9 
permanent and temporary loss of 1,782 acres of roosting habitat and the conversion of 10 
approximately 65,525 acres of foraging habitat from mostly cultivated lands and managed wetlands 11 
to tidal and nontidal wetlands. Foraging habitat effects for CM2–CM18 were not considered adverse 12 
as they reflect a conversion from one foraging habitat type (mostly cultivated lands) to another 13 
foraging habitat (wetlands). Habitat enhancement and management activities (CM11) could result in 14 
local adverse effects. In addition, maintenance activities associated with the long-term operation of 15 
the water conveyance facilities and other BDCP physical facilities could affect special-status bat 16 
habitat. A summary of combined impacts and NEPA effects and a CEQA conclusion follows the 17 
individual conservation measure discussions. 18 
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 CM1 Water Facilities and Operation: Construction of Alternative 4 conveyance facilities would 1 
result in the permanent loss of approximately 194 acres of roosting habitat and 4,744 acres of 2 
foraging habitat in the study area. Development of the water conveyance facilities would also 3 
result in the temporary removal of up to 61 acres of roosting habitat and up to 3,731 acres of 4 
foraging habitat for special-status bats in the study area (Table 12-4-61). DWR identified two 5 
bridges with potential night roosting habitat in the forebay embankment area and tunnel muck 6 
area that could be permanently affected by construction for CM1. Additional roosting habitat 7 
affected by construction and operations includes valley/foothill riparian natural community, 8 
developed lands and landscaped trees, including eucalyptus, palms and orchards. 9 

 CM2 Yolo Bypass Fisheries Enhancement: Improvements in the Yolo Bypass would result in the 10 
conversion of approximately 2,025 acres of foraging habitat into wetlands that could still be 11 
used by bats for foraging. CM2 would also result in the permanent removal of 89 acres and 12 
temporary removal of 167 acres of roosting habitat for special-status bats. The maternity colony 13 
of Mexican free-tailed bats located at both ends of the Yolo Causeway Bridge could also be 14 
affected during construction for CM2. Implementation of Mitigation Measure BIO-166, Conduct 15 
Preconstruction Surveys for Roosting Bats and Implement Protective Measures, would ensure that 16 
improvements in the Yolo Bypass avoid effects on roosting special-status bats.  17 

 CM4 Tidal Natural Communities Restoration: Tidal habitat restoration site preparation and 18 
inundation would result in the conversion of approximately 56,810 acres of foraging habitat into 19 
wetlands that could still be used by bats for foraging. Approximately 1,425 acres of roosting 20 
habitat for special-status bats would permanently affected. This habitat is of low value, 21 
consisting of a small, isolated patch surrounded by cultivated lands, and the species have a 22 
relatively low likelihood of being present in these areas. The roosting habitat that would be 23 
removed consists of relatively small and isolated patches along canals and irrigation ditches 24 
surrounded by cultivated lands in the Union Island and Roberts Island areas, and several small 25 
patches along the San Joaquin River. Mitigation Measure BIO-166, Conduct Preconstruction 26 
Surveys for Roosting Bats and Implement Protective Measures, requires that tidal natural 27 
communities restoration avoid effects on roosting special-status bats. 28 

 CM5 Seasonally Inundated Floodplain Restoration: Levee construction associated with floodplain 29 
restoration would result in the conversion of an estimated 3,690 acres of foraging habitat into 30 
wetlands that could still be used by bats for foraging. CM5 would also result in the permanent 31 
removal of 57 acres and temporary removal of 45 acres of roosting habitat for special-status 32 
bats in the study area. 33 

 CM11 Natural Communities Enhancement and Management: Implementation of the plan would 34 
result in an overall benefit to special-status bats within the study area through protection and 35 
restoration of their foraging and roosting habitats. The majority of affected acres would convert 36 
agricultural land to natural communities with higher potential foraging and roosting value, such 37 
as riparian, tidal and nontidal wetlands, and periodically inundated lands. Restored foraging 38 
habitats primarily would replace agricultural lands. Restored habitats are expected to be of 39 
higher function because the production of flying insect prey species is expected to be greater in 40 
restored wetlands and uplands on which application of pesticides would be reduced relative to 41 
affected agricultural habitats. Noise and visual disturbances during implementation of riparian 42 
habitat management actions could result in temporary disturbances that, if bat roost sites are 43 
present, could cause temporary abandonment of roosts. This effect would be minimized with 44 
implementation of Mitigation Measure BIO-166, Conduct Preconstruction Surveys for Roosting 45 
Bats and Implement Protective Measures.  46 
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 Operations and maintenance: Ongoing facilities operation and maintenance is expected to have 1 
little if any adverse effect on special-status bats. Postconstruction operation and maintenance of 2 
the above-ground water conveyance facilities and restoration infrastructure could result in 3 
ongoing but periodic disturbances that could affect special-status bat use of the surrounding 4 
habitat in the Yolo Bypass, the Cache Slough area, and the north and south Delta (CZ 1, CZ 2, CZ 5 
4, CZ 5, CZ 6, CZ 7, and CZ 8). Maintenance activities would include vegetation management, 6 
levee and structure repair, and regrading of roads and permanent work areas. These effects, 7 
however, would be minimized with implementation of the mitigation measures described 8 
below. 9 

 Injury and direct mortality: In addition, to habitat loss and conversion, construction activities, 10 
such as grading, the movement of construction vehicles or heavy equipment, and the installation 11 
of water conveyance facilities components and new transmission lines, may result in the direct 12 
mortality, injury, or harassment of roosting special-status bats. Construction activities related to 13 
conservation components could have similar affects. Preconstruction surveys would be 14 
conducted and if roosting or maternity sites are detected, seasonal restrictions would be placed 15 
while bats are present, as described below in the mitigation measures. 16 

The following paragraphs summarize the combined effects discussed above and describe other 17 
BDCP conservation actions that offset or avoid these effects. NEPA effects and CEQA conclusions are 18 
also included. 19 

Near-Term Timeframe 20 

Because water conveyance facilities construction is being evaluated at the project level, the near-21 
term BDCP strategy has been analyzed to determine whether it would provide sufficient habitat 22 
protection or restoration in an appropriate timeframe to ensure that the construction effects would 23 
not be adverse under NEPA. Because the majority of affected acres would convert agricultural land 24 
to natural communities with higher potential foraging and roosting value, such as riparian, tidal and 25 
nontidal wetlands, and periodically inundated lands this analysis focuses only on losses to roosting 26 
habitat resulting for CM1, CM2, and CM4.  27 

Alternative 4 would permanently or temporarily affect 946 acres of roosting habitat for special-28 
status bats in the near-term as a result of implementing CM1 (255 acres roosting habitat), CM2 (256 29 
acres roosting habitat), and CM4 (435 acres roosting habitat). Effects from CM5 would all occur in 30 
the late long-term. Most of the roosting habitat losses would occur in a valley/foothill riparian. 31 
Typical NEPA project-level mitigation ratios for those natural communities that would be affected 32 
for roosting habitat would be 1:1 for restoration and protection of the valley/foothill riparian 33 
natural community. Using these ratios would indicate that 946 acres of riparian habitat should be 34 
restored and 946 acres of riparian habitat should be protected.  35 

Implementation of BDCP actions in the near-term would result in an overall benefit to special-status 36 
bats within the study area through protection and restoration of their foraging and roosting habitats 37 
(Objective L1.1). BDCP actions in the near-term would restore 800 acres of riparian roosting and 38 
foraging habitat (Objective VFRNC1.1) and 21,288 acres of foraging habitat in natural communities 39 
and developed lands (Objective L1.1, Objective GNC1.2, Objective VPNC1.2, Objective L1.2, and 40 
Objective L2.11). In addition, the BDCP would protect 750 acres of riparian roosting and foraging 41 
habitat (Objective VFRNC1.2) and 41,445 acres of foraging habitat (Objective L1.1, Objective 42 
ASWNC1.1, Objective VPNC1.1, Objective MWNC1.1, Objective CLNC1.1, Objective GGS3.1, and 43 
Objective GNC1.1,). Restored foraging habitats would replace primarily cultivated lands. Restored 44 
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habitats are expected to be of higher function because the production of flying insect prey species is 1 
expected to be greater in restored wetlands and uplands on which application of pesticides would 2 
be reduced relative to affected agricultural habitats. Conservation components in the near-term 3 
would sufficiently offset the adverse effects resulting from near-term effects from Alternative 4. 4 

In addition, activities associated with natural communities enhancement and protection and with 5 
ongoing facilities operations and maintenance could affect special-status bat use of surrounding 6 
habitat and could result in harassment, injury or mortality of bats. Mitigation Measure BIO-166, 7 
described below, requires preconstruction surveys to reduce these effects. 8 

The BDCP also contains commitments to implement AMM1 Worker Awareness Training, AMM2 9 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 10 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 11 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 12 
Material, and AMM10 Restoration of Temporarily Affected Natural Communities. These AMMs include 13 
elements that avoid or minimize the risk of construction activity affecting habitat and species 14 
adjacent to work areas and storage sites. The AMMs are described in detail in Appendix 3.C, 15 
Avoidance and Minimization Measures, of the Draft BDCP, and an updated version of AMM6 is 16 
provided in Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS. 17 

Late Long-Term Timeframe 18 

Alternative 4 as a whole would affect 2,037 acres of roosting habitat (Table 12-4-61). Because the 19 
majority of affected acres would convert agricultural land to natural communities with higher 20 
potential foraging and roosting value, such as riparian, tidal and nontidal wetlands, and periodically 21 
inundated lands this analysis focuses only on losses to roosting habitat for CM1, CM2, CM4, and CM5 22 
in the late long-term.  23 

Implementation of BDCP actions in the late long-term would result in an overall benefit to special-24 
status bats within the study area through protection and restoration of approximately 142,200 acres 25 
of their foraging and roosting habitats (Objective L1.1). Achieving this objective is intended to 26 
protect the highest quality natural communities and covered species habitat in the Plan Area to 27 
optimize the ecological value of the reserve system for conserving covered species and native 28 
biodiversity. The target for total protected and restored acreage is based on the sum of all natural 29 
community acreage targets. Achieving this objective is intended to protect and restore natural 30 
communities, species-specific habitat elements, and species diversity on a landscape-scale. 31 
Achieving this objective is also intended to conserve representative natural and seminatural 32 
landscapes in order to maintain the ecological integrity of large habitat blocks, including desired 33 
ecosystem function, and biological diversity.  34 

BDCP actions in the late long-term would restore and protect 5,750 acres of riparian roosting and 35 
foraging habitat (Objective VFRNC1.1 and Objective VFRNC1.2), and 136,450 acres of foraging 36 
habitat (Objective L1.1, Objective GNC1.2, Objective VPNC1.2, Objective L1.2, Objective L2.11, 37 
Objective L1.1, Objective ASWNC1.1, Objective VPNC1.1, Objective MWNC1.1, Objective CLNC1.1, 38 
Objective GGS3.1, and Objective GNC1.1,) in natural communities and developed lands. Restored 39 
foraging habitats would replace primarily cultivated lands. Restored habitats are expected to be of 40 
higher function because the production of flying insect prey species is expected to be greater in 41 
restored wetlands and uplands on which application of pesticides would be reduced relative to 42 
affected agricultural habitats.  43 
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Should any of the special-status bat species be detected roosting in the study area, construction of 1 
water conveyance facilities and restoration activities would have an adverse effect on roosting 2 
special-status bats. Noise and visual disturbances and the potential for injury or mortality of 3 
individuals associated within implementation of the restoration activities on active roosts would be 4 
minimized with implementation of Mitigation Measure BIO-166, Conduct Preconstruction Surveys for 5 
Roosting Bats and Implement Protective Measures. Conservation components would sufficiently 6 
offset the adverse effects resulting from late long-term effects from CM1, CM2, CM4, and CM5. 7 

NEPA Effects: In the near-term, the losses of roosting habitat for special-status bats associated with 8 
implementing Alternative 4 are not expected to result in substantial adverse effects on special-status 9 
bats, either directly or through habitat modifications, and would not result in a substantial reduction 10 
in numbers or a restriction in the range of special-status bats because the BDCP has committed to 11 
protecting the acreage required to meet the typical mitigation ratios described above. In the late 12 
long-term, the losses of roosting habitat for special-status bats, in the absence of other conservation 13 
actions, would represent an adverse effect as a result of habitat modification and potential direct 14 
mortality of a special-status species. However, with habitat protection and restoration associated 15 
with the conservation components, guided by landscape-scale goals and objectives and by AMM1–16 
AMM6, and AMM10, and with implementation of Mitigation Measure BIO-166, the effects of 17 
Alternative 4 as a whole on special-status bats would not be adverse. 18 

CEQA Conclusion: 19 

Near-Term Timeframe 20 

Because water conveyance facilities construction is being evaluated at the project level, the near-21 
term BDCP strategy has been analyzed to determine whether it would provide sufficient habitat 22 
protection or restoration in an appropriate timeframe to ensure that the construction impacts 23 
would be less than significant for CEQA purposes. Because the majority of affected acres would 24 
convert agricultural land to natural communities with higher potential foraging and roosting value, 25 
such as riparian, tidal and nontidal wetlands, and periodically inundated lands this analysis focuses 26 
only on losses to roosting habitat for CM1, CM2, and CM4.  27 

Alternative 4 would permanently or temporarily affect 946 acres of roosting habitat for special-28 
status bats in the near-term as a result of implementing CM1 (255 acres roosting habitat), CM2 (256 29 
acres roosting habitat), and CM4 (435 acres roosting habitat). Effects from CM5 would all occur in 30 
the late long-term. Most of the roosting habitat losses would occur in a valley/foothill riparian.  31 

Typical CEQA project-level mitigation ratios for those natural communities that would be affected 32 
for roosting habitat would be 1:1 for restoration and protection of the valley/foothill riparian 33 
natural community. Using these ratios would indicate that 946 acres of riparian habitat should be 34 
restored and 946 acres of riparian habitat should be protected. 35 

 Implementation of BDCP actions in the near-term would result in an overall benefit to special-status 36 
bats within the study area through protection and restoration of their foraging and roosting habitats 37 
(Objective L1.1). BDCP actions in the near-term would restore 800 acres of riparian roosting and 38 
foraging habitat (Objective VFRNC1.1) and 21,288 acres of foraging habitat in natural communities 39 
and developed lands (Objective L1.1, Objective GNC1.2, Objective VPNC1.2, Objective L1.2, and 40 
Objective L2.11). In addition, the BDCP would protect 750 acres of riparian roosting and foraging 41 
habitat (Objective VFRNC1.2) and 41,445 acres of foraging habitat (Objective L1.1, Objective 42 
ASWNC1.1, Objective VPNC1.1, Objective MWNC1.1, Objective CLNC1.1, Objective GGS3.1, and 43 
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Objective GNC1.1,). Restored foraging habitats would replace primarily cultivated lands. Restored 1 
habitats are expected to be of higher function because the production of flying insect prey species is 2 
expected to be greater in restored wetlands and uplands on which application of pesticides would 3 
be reduced relative to affected agricultural habitats. Conservation components in the near-term 4 
would sufficiently offset the significant impacts resulting from near-term effects from Alternative 4. 5 

In addition, activities associated with natural communities enhancement and protection and with 6 
ongoing facilities operations and maintenance could affect special-status bat use of surrounding 7 
habitat and could result in harassment, injury or mortality of bats. Mitigation Measure BIO-166, 8 
described below, requires preconstruction surveys to reduce these impacts to a less-than-significant 9 
level. 10 

The permanent loss of roosting habitat from Alternative 4 would be mitigated through 11 
implementation of Mitigation Measure BIO-166, which would include protective measures to ensure 12 
there is no significant impact under CEQA on roosting special-status bats, either directly or through 13 
habitat modifications and no substantial reduction in numbers or a restriction in the range of 14 
special-status bats. The BDCP also contains commitments to implement AMM1–6 and AMM10. 15 
These AMMs include elements that avoid or minimize the risk of construction activity affecting 16 
habitat and species adjacent to work areas and storage sites. The AMMs are described in detail in 17 
Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP, and an updated version of 18 
AMM6 is provided in Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS. 19 

Late Long-Term Timeframe 20 

Alternative 4 as a whole would affect 2,037 acres of roosting habitat (Table 12-4-61). Because the 21 
majority of affected acres would convert agricultural land to natural communities with higher 22 
potential foraging and roosting value, such as riparian, tidal and nontidal wetlands, and periodically 23 
inundated lands this analysis focuses only on losses to roosting habitat for CM1, CM2, CM4, and CM5 24 
in the late long-term.  25 

Implementation of BDCP actions in the late long-term would result in an overall benefit to special-26 
status bats within the study area through protection and restoration of approximately 142,200 acres 27 
of their foraging and roosting habitats (Objective L1.1). Achieving this objective is intended to 28 
protect the highest quality natural communities and covered species habitat in the Plan Area to 29 
optimize the ecological value of the reserve system for conserving covered species and native 30 
biodiversity. The target for total protected and restored acreage is based on the sum of all natural 31 
community acreage targets. Achieving this objective is intended to protect and restore natural 32 
communities, species-specific habitat elements, and species diversity on a landscape-scale. 33 
Achieving this objective is also intended to conserve representative natural and seminatural 34 
landscapes in order to maintain the ecological integrity of large habitat blocks, including desired 35 
ecosystem function, and biological diversity.  36 

BDCP actions in the late long-term would restore and protect 5,750 acres of riparian roosting and 37 
foraging habitat (Objective VFRNC1.1 and Objective VFRNC1.2), and 136,450 acres of foraging 38 
habitat (Objective L1.1, Objective GNC1.2, Objective VPNC1.2, Objective L1.2, Objective L2.11, 39 
Objective L1.1, Objective ASWNC1.1, Objective VPNC1.1, Objective MWNC1.1, Objective CLNC1.1, 40 
Objective GGS3.1, and Objective GNC1.1,) in natural communities and developed lands. Restored 41 
foraging habitats would replace primarily cultivated lands. Restored habitats are expected to be of 42 
higher function because the production of flying insect prey species is expected to be greater in 43 
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restored wetlands and uplands on which application of pesticides would be reduced relative to 1 
affected agricultural habitats.  2 

Should any of the special-status bat species be detected roosting in the study area, construction of 3 
water conveyance facilities and restoration activities would have a significant impact on roosting 4 
special-status bats. Noise and visual disturbances and the potential for injury or mortality of 5 
individuals associated within implementation of the restoration activities on active roosts would be 6 
minimized with implementation of Mitigation Measure BIO-166, Conduct Preconstruction Surveys for 7 
Roosting Bats and Implement Protective Measures. Conservation components would sufficiently 8 
offset the significant impacts resulting from late long-term effects from CM1, CM2, CM4, and CM5. 9 

The permanent loss of roosting habitat from Alternative 4 would be mitigated through 10 
implementation of Mitigation Measure BIO-166, which would include protective measures to ensure 11 
there is no significant impact on roosting special-status bats, either directly or through habitat 12 
modifications, and no substantial reduction in numbers or a restriction in the range of special-status 13 
bats. Therefore, Alternative 4 would not result in a significant impact on special-status bats under 14 
CEQA. 15 

Mitigation Measure BIO-166: Conduct Preconstruction Surveys for Roosting Bats and 16 
Implement Protective Measures 17 

The following measure was designed to avoid and minimize adverse effects on special-status 18 
bats. However, baseline data are not available or are limited on how bats use the study area, and 19 
on individual numbers of bats and how they vary seasonally. Therefore, it is difficult to 20 
determine if there would be a substantial reduction in species numbers. Bat species with 21 
potential to occur in the study area employ varied roost strategies, from solitary roosting in 22 
foliage of trees to colonial roosting in trees and artificial structures, such as buildings and 23 
bridges. Daily and seasonal variations in habitat use are common. To obtain the highest 24 
likelihood of detection, preconstruction bat surveys will be conducted by DWR and will include 25 
these components. 26 

 Identification of potential roosting habitat within project area. 27 

 Daytime search for bats and bat sign in and around identified habitat. 28 

 Evening emergence surveys at potential day-roost sites, using night-vision goggles and/or 29 
active full-spectrum acoustic monitoring where species identification is sought. 30 

 Passive full-spectrum acoustic monitoring and analysis to detect bat use of the area from 31 
dusk to dawn over multiple nights. 32 

 Additional on-site night surveys as needed following passive acoustic detection of special 33 
status bats to determine nature of bat use of the structure in question (e.g., use of structure 34 
as night roost between foraging bouts). 35 

 Qualified biologists will have knowledge of the natural history of the species that could 36 
occur in the study area and experience using full-spectrum acoustic equipment. During 37 
surveys, biologists will avoid unnecessary disturbance of occupied roosts. 38 

Preconstruction Bridges and Other Structure Surveys 39 

Before work begins on the bridge/structure, qualified biologists will conduct a daytime search 40 
for bat sign and evening emergence surveys to determine if the bridge/structure is being used 41 
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as a roost. Biologists conducting daytime surveys would listen for audible bat calls and would 1 
use naked eye, binoculars, and a high-powered spotlight to inspect expansion joints, weep holes, 2 
and other bridge features that could house bats. Bridge surfaces and the ground around the 3 
bridge/structure would be surveyed for bat sign, such as guano, staining, and prey remains.  4 

Evening emergence surveys will consist of at least one biologist stationed on each side of the 5 
bridge/structure watching for emerging bats from a half hour before sunset to 1–2 hours after 6 
sunset for a minimum of two nights within the season that construction would be taking place. 7 
Night-vision goggles and/or full-spectrum acoustic detectors shall be used during emergence 8 
surveys to assist in species identification. All emergence surveys would be conducted during 9 
favorable weather conditions (calm nights with temperatures conducive to bat activity and no 10 
precipitation predicted). 11 

Additionally, passive monitoring with full-spectrum bat detectors will be used to assist in 12 
determining species present. A minimum of four nights of acoustic monitoring surveys will be 13 
conducted within the season that the construction would be taking place. If site security allows, 14 
detectors should be set to record bat calls for the duration of each night. To the extent possible, 15 
all monitoring will be conducted during favorable weather conditions (calm nights with 16 
temperatures conducive to bat activity and no precipitation predicted). The biologists will 17 
analyze the bat call data using appropriate software and prepare a report with the results of the 18 
surveys. If acoustic data suggest that bats may be using the bridge/structure as a night roost, 19 
biologists will conduct a night survey from 1–2 hours past sunset up to 6 hours past sunset to 20 
determine if the bridge is serving as a colonial night roost. 21 

If suitable roost structures would be removed, additional surveys may be required to determine 22 
how the structure is used by bats, whether it is as a night roost, maternity roosts, migration 23 
stopover, or for hibernation. 24 

Preconstruction Tree Surveys 25 

If tree removal or trimming is necessary, qualified biologists will examine trees to be removed 26 
or trimmed for suitable bat roosting habitat. High-value habitat features (large tree cavities, 27 
basal hollows, loose or peeling bark, larger snags, palm trees with intact thatch, etc.) will be 28 
identified and the area around these features searched for bats and bat sign (guano, culled insect 29 
parts, staining, etc.). Riparian woodland, orchards, and stands of mature broadleaf trees should 30 
be considered potential habitat for solitary foliage roosting bat species.  31 

If bat sign is detected, biologists will conduct evening visual emergence survey of the source 32 
habitat feature, from a half hour before sunset to 1–2 hours after sunset for a minimum of two 33 
nights within the season that construction would be taking place. Methodology should follow 34 
that described above for the bridge emergence survey. 35 

Additionally, if suitable tree roosting habitat is present, acoustic monitoring with a bat detector 36 
will be used to assist in determining species present. These surveys would be conducted in 37 
coordination with the acoustic monitoring conducted for the bridge/structure. 38 

Protective Measures for Bats using Bridges/Structures and Trees 39 

Avoidance and minimization measures may be necessary if it is determined that bats are using 40 
the bridge/structure or trees as roost sites and/or sensitive bats species are detected during 41 
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acoustic monitoring. Appropriate measures will be determined in coordination with CDFW and 1 
may include measures listed below. 2 

 Disturbance of the bridge will be avoided between April 15 and September 15 (the 3 
maternity period) to avoid impacts on reproductively active females and dependent young. 4 

 Installation of exclusion devices from March 1 through April 14 or September 15 through 5 
October 30 to preclude bats from occupying the bridge during construction. Exclusionary 6 
devices will only be installed by or under the supervision of an experienced bat biologist. 7 

 Tree removal will be avoided between April 15 and September 15 (the maternity period) to 8 
avoid impacts on pregnant females and active maternity roosts (whether colonial or 9 
solitary). 10 

 All tree removal will be conducted between September 15 and October 30, which 11 
corresponds to a time period when bats would not likely have entered winter hibernation 12 
and would not be caring for flightless young. If weather conditions remain conducive to 13 
regular bat activity beyond October 30th, later tree removal may be considered in 14 
consultation with CDFW. 15 

 Trees will be removed in pieces, rather than felling the entire tree. 16 

 If a maternity roost is located, whether solitary or colonial, that roost will remain 17 
undisturbed with a buffer as determined in consultation with CDFW until September 15 or 18 
until a qualified biologist has determined the roost is no longer active.  19 

 If a non-maternity roost is found, that roost will be avoided and an appropriate buffer 20 
established in consultation with CDFW. Every effort should be made to avoid the roost, as 21 
methods to evict bats from trees are largely untested. However, if the roost cannot be 22 
avoided, eviction would be attempted and procedures designed in consultation with CDFW 23 
to reduce the likelihood of mortality of evicted bats. In all cases: 24 

 Eviction will not occur before September 15th and will match the timeframe for tree 25 
removal approved by CDFW. 26 

 Qualified biologists will carry out or oversee the eviction tasks and monitor the tree 27 
trimming/removal. 28 

 Eviction will take place late in the day or in the evening to reduce the likelihood of 29 
evicted bats falling prey to diurnal predators. 30 

 Eviction will take place during weather and temperature conditions conducive to bat 31 
activity. 32 

 Special-status bat roosts would not be disturbed. 33 

Eviction procedures may include but are not limited to: 34 

 Pre-eviction surveys to obtain data to inform the eviction approach and subsequent 35 
mitigation requirements. Relevant data may include the species, sex, reproductive status 36 
and/or number of bats using the roost, and roost conditions themselves such as 37 
temperature and dimensions. Surveys may include visual emergence, night vision, 38 
acoustic, and/or capture.  39 

 Structural changes may be made to the roost, performed without harming bats, such 40 
that the conditions in the roost are undesirable to roosting bats and the bats leave on 41 
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their own (e.g., open additional portals so that temperature, wind, light and 1 
precipitation regime in the roost change). 2 

 Noninjurious harassment at the roost site to encourage bats to leave on their own, such 3 
as ultrasound deterrents or other sensory irritants. 4 

 Prior to removal/trimming, after other eviction efforts have been attempted, any confirmed 5 
roost tree would be shaken, repeatedly struck with a heavy implement such as an axe and 6 
several minutes should pass before felling trees or trimming limbs to allow bats time to 7 
arouse and leave the tree. The biologists should search downed vegetation for dead and 8 
injured bats. The presence of dead or injured bats would be reported to CDFW. 9 

Compensatory mitigation for the loss of roosting habitat will also be determined through 10 
consultation with CDFW and may include the construction and installation of suitable 11 
replacement habitat onsite. Depending on the species and type of roost lost, various roost 12 
replacement habitats have met with some success (e.g., bat houses, “bat bark,” planting 13 
cottonwood trees, leaving palm thatch in place rather than trimming). The creation of natural 14 
habitat onsite is generally preferable to artificial.  15 

Artificial roosts are often unsuccessful, and care must be taken to determine as closely as 16 
possible the conditions in the natural roost to be replaced. Even with such care, artificial habitat 17 
may fail. Several artificial roosts have been highly successful in replacing bridge roost habitat 18 
when incorporated into new bridge designs. “Bat bark” has been successfully used by Arizona 19 
Department of Game and Fish to create artificial crevice-roosting bat habitat mounted on pine 20 
trees (Mering and Chambers 2012: 765). Bat houses have at best an inconsistent track record 21 
but information is mounting on how to create successful houses. There is no single protocol or 22 
recipe for bat-house success. Careful study of the roost requirements of the species in question; 23 
the particular conditions at the lost roost site including temperature, orientation of the 24 
openings, airflow, internal dimensions and structures (cavity vs. crevice, etc.) should increase 25 
the chances of designing a successful replacement. 26 

Restoring riparian woodland with plantings shows signs of success in Colorado. Western red bat 27 
activity has been positively correlated with increased vegetation and tree growth, canopy 28 
complexity and restoration acreage at cottonwood-willow restoration sites along the Lower 29 
Colorado River (Broderick 2012: 39). These complex woodland areas would ultimately provide 30 
a wider range of bat species with preferred roost types, including both foliage-roosting and 31 
crevice-/cavity-roosting bats. 32 

Impact BIO-167: Indirect Effects of Plan Implementation on Special-Status Bats  33 

Construction activities associated with water conveyance facilities, conservation components and 34 
ongoing habitat enhancement, as well as operations and maintenance of above-ground water 35 
conveyance facilities, including the transmission facilities, could result in ongoing periodic 36 
postconstruction disturbances and noise with localized effects on special-status bats and their 37 
roosting habitat over the term of the BDCP.  38 

Water conveyance facilities operations and maintenance activities would include vegetation and 39 
weed control, ground squirrel control, canal maintenance, infrastructure and road maintenance, 40 
levee maintenance, and maintenance and upgrade of electrical systems. While maintenance 41 
activities are not expected to remove special-status bat habitat, operation of equipment could 42 
disturb small areas of vegetation around maintained structures and could result in disturbances to 43 
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roosting bats, if present. Mitigation Measure BIO-166, Conduct Preconstruction Surveys for Roosting 1 
Bats and Implement Protective Measures, is available to address these adverse effects. 2 

Increased exposure to methylmercury associated with tidal natural communities restoration would 3 
potentially indirectly affect special-status bat species. CM12 Methylmercury Management (as revised 4 
in Appendix D, Substantive BDCP Revisions, in this RDEIR/SDEIS) describes the process by which 5 
tidal natural communities restoration may increase methyl mercury levels in wetlands in the study 6 
area. Mercury has been found in high concentrations in some bat species, such as the Indiana bat. 7 
Many bat species forage heavily on aquatic insects, which might result in rapid bioaccumulation 8 
(Evers et al. 2012). Measures described in CM12 Methylmercury Management are expected to reduce 9 
the effects of methylmercury on special-status bat species resulting from BDCP tidal natural 10 
communities restoration. 11 

NEPA Effects: Implementation of the Mitigation Measure BIO-166 for special-status bats and 12 
Environmental Commitment 12 Methylmercury Management would avoid the potential for 13 
substantial adverse effects on roosting special-status bats, either indirectly or through habitat 14 
modifications. This mitigation measure would also avoid and minimize effects that could 15 
substantially reduce the number of special-status bats, or restrict species’ range. Therefore, the 16 
indirect effects of Alternative 4 would not have an adverse effect on special-status bats. 17 

CEQA Conclusion: Indirect effects from conservation components operations and maintenance as 18 
well as construction-related noise and visual disturbances could have a significant impact on 19 
special-status bat species, either indirectly or through habitat modifications. Mitigation Measure 20 
BIO-166 and Environmental Commitment 12 Methylmercury Management would reduce this impact 21 
to a less-than-significant level by implementing protective measures to ensure that Alternative 4 22 
would not result in a substantial reduction in numbers or a restriction in the range of species. 23 

Mitigation Measure BIO-166: Conduct Preconstruction Surveys for Roosting Bats and 24 
Implement Protective Measures 25 

See Mitigation Measure BIO-166 under Impact BIO-166. 26 

Impact BIO-168: Periodic Effects of Inundation of Special-Status Bat Habitat as a Result of 27 
Implementation of Conservation Components 28 

Flooding of the Yolo Bypass from CM2 Yolo Bypass Fisheries Enhancement would periodically affect 29 
324 acres of roosting habitat and 21,265 acres of foraging habitat for special-status bats in the study 30 
area (Table 12-4-61). 31 

CM5 Seasonally Inundated Floodplain Restoration would periodically inundate up to 411 acres of 32 
roosting habitat and 10,137 acres of foraging habitat for special-status bats (Table 12-4-61). 33 
Potential roosting trees are likely to be retained within seasonally flooded areas, although high 34 
velocity flooding could uproot some trees. Seasonal flooding would not adversely affect foraging 35 
habitat for the species. The overall effect of seasonal inundation in existing riparian natural 36 
communities may instead be beneficial. Historically, flooding was the main natural disturbance 37 
regulating ecological processes in riparian areas, and flooding promotes the germination and 38 
establishment of many native riparian plants. In the late long-term, seasonal inundation in areas 39 
currently occupied by riparian vegetation may contribute to the establishment of high-value habitat 40 
for special-status bats that use riparian habitats.  41 
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NEPA Effects: The periodic losses of roosting and foraging habitat for special-status bats associated 1 
with implementing Alternative 4 are not expected to result in substantial adverse effects on special-2 
status bats, either directly or through habitat modifications and would not result in a substantial 3 
reduction in numbers or a restriction in the range of special-status bats. Mitigation Measure BIO-4 
166, Conduct Preconstruction Surveys for Roosting Bats and Implement Protective Measures, is 5 
available to address any effects of periodic inundation on special-status bats and roosting habitat. 6 
Therefore, Alternative 4 would not adversely affect the species. 7 

CEQA Conclusion: Periodic inundation under CM2 and floodplain restoration under CM5 would 8 
periodically affect foraging and roosting habitat for special-status bats in the study area, which could 9 
result in a significant impact. Any impact of periodic inundation on special-status bats would be 10 
mitigated through implementation of Mitigation Measure BIO-166, which would include protective 11 
measures to ensure there is no significant impact on roosting special-status bats, either directly or 12 
through habitat modifications and no substantial reduction in numbers or a restriction in the range 13 
of special-status bats. 14 

Mitigation Measure BIO-166: Conduct Preconstruction Surveys for Roosting Bats and 15 
Implement Protective Measures 16 

See Mitigation Measure BIO-166 under Impact BIO-166. 17 
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Plant Species 1 

Vernal Pool Species 2 

Five covered plant species and 12 noncovered special-status plant species occur in vernal pools in 3 
the study area (Tables 12-2 and 12-3, summarized in Table 12-4-62). The vernal pool habitat model 4 
used for the impact analysis on vernal pool species was based on vegetation types and associations 5 
from various data sets which were used to create maps showing the distribution of vernal pool 6 
habitat in the study area according to three habitat types in which these species are known to occur, 7 
including vernal pool complex, degraded vernal pool complex, and alkali seasonal wetland habitat. 8 
Vernal pool complex habitat consists of vernal pools and uplands that display characteristic vernal 9 
pool and swale visual signatures that have not been significantly impacted by agricultural or 10 
development practices. Degraded vernal pool complex habitat consists of habitat that ranges from 11 
areas with vernal pool and swale visual signatures that display clear evidence of significant 12 
disturbance due to plowing, discing, or leveling to areas with clearly artificial basins such as shallow 13 
agricultural ditches, depressions in fallow fields, and areas of compacted soils in pastures. Because 14 
wetlands in the degraded vernal pool complex are inundated during the wet season and may have 15 
historically been located in or near areas with natural vernal pool complex, they may support 16 
individuals or small populations of species that are found in vernal pools and swales. However, they 17 
do not possess the full complement of ecosystem and community characteristics of natural vernal 18 
pools, swales and their associated uplands and they are generally ephemeral features that are 19 
eliminated during the course of normal agricultural practices. A small amount of alkali seasonal 20 
wetland habitat was included in the model because alkaline vernal pools are also present in some 21 
areas mapped as alkali seasonal wetland. 22 

Because each of the vernal pool species addressed in this EIR/EIS have specific microhabitat 23 
affinities, and because vernal pool habitat within the study area is highly heterogeneous with 24 
respect to habitat parameters such as soil type and pool depth, the vernal pool habitat model greatly 25 
overestimates the extent of habitat in the study area occupied by each species. However, the vernal 26 
pool habitat model is likely to encompass all or most of the potential area within which special-27 
status vernal pool plant species would occur. Therefore, it is not likely to underestimate the extent 28 
of occupied habitat or to underestimate the effects of Alternative 4. 29 

Full implementation of Alternative 4 would include the following conservation actions over the term 30 
of the BDCP to benefit covered vernal pool plant species (see Chapter 3, Section 3.3, Biological Goals 31 
and Objectives, of the Draft BDCP). 32 

 Protect at least two currently unprotected occurrences of alkali milk-vetch in the Altamont Hills 33 
or Jepson Prairie core recovery areas (Objective VPP1.1, associated with CM3). 34 

 Maintain no net loss of Heckard’s peppergrass in Conservation Zones 1, 8, or 11 within 35 
restoration sites or within the area of affected tidal range of restoration projects (Objective 36 
VPP1.2, associated with CM3 and CM9). 37 

The construction and restoration activities covered under Alternative 4 could have impacts on 38 
special-status vernal pool plant species. Modeled habitat is within the proposed footprint for the 39 
Alternative 4 water conveyance facilities and within the hypothetical footprint for restoration 40 
activities. One known occurrence of a covered plant species is within the proposed footprint for the 41 
Alternative 4 water conveyance facilities. Table 12-4-62 summarizes the acreage of modeled vernal 42 
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pool habitat in the study area and the number of occurrences of each special-status vernal pool 1 
species in the study area. 2 

Table 12-4-62. Summary of Impacts on Vernal Pool Plant Species under Alternative 4 3 

 
Acres in 
Study Area 

Acres 
Affected 

Occurrences in 
Study Area 

Occurrences 
Affected Impacts 

Habitat 

Vernal pool complex 9,557 23 — — Habitat loss from 
construction of the water 
conveyance facilities and 
tidal wetland restoration 

Degraded vernal pool 
complex 

2,576 380 — — Habitat loss from 
construction of the water 
conveyance facilities and 
tidal wetland restoration 

Alkali Seasonal Wetland 188 2 — — Habitat loss from 
construction of the water 
conveyance facilities and 
tidal wetland restoration 

Total 12,321 405 — — Habitat loss from 
construction of the water 
conveyance facilities and 
tidal wetland restoration 

Covered Species 

Alkali milk-vetch — — 16 1 Population loss from 
construction of the water 
conveyance facilities 

Dwarf downingia — — 12 0 None 

Boggs Lake hedge-
hyssop 

— — 1 0 None 

Legenere — — 8 0 None 

Heckard’s peppergrass — — 4a 0 None 

Noncovered Species 

Ferris’ milk-vetch — — 6 0 None 

Vernal pool smallscale — — 2 0 None 

Hogwallow starfish — — 0 0 None 

Ferris’ goldfields — — 4 0 None 

Contra Costa goldfields — — 7 0 None 

Cotula-leaf navarretia — — 5 0 None 

Baker’s navarretia — — 3 0 None 

Colusa grass — — 1 0 None 

Bearded popcorn-flower — — 4 0 None 

Delta woolly marbles — — 3 0 None 

Saline clover — — 9 0 None 

Solano grass — — 1 0 None 
a One additional occurrence is in alkali seasonal wetlands. 
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Impact BIO-169: Effects on Habitat and Populations of Vernal Pool Plants  1 

Under Alternative 4, conservation measures would affect habitat for special-status vernal pool 2 
species and one occurrence of a noncovered vernal pool species. 3 

The individual effects of each relevant conservation measure are addressed below. A summary 4 
statement of the combined impacts and NEPA and CEQA conclusions follows the individual 5 
conservation measure discussions. 6 

 CM1 Water Facilities and Operations: Thirty-four acres of modeled vernal pool habitat, 19.4 acres 7 
of critical habitat for Contra Costa goldfields, and one known occurrence of the 17 vernal pool 8 
species are within the proposed footprint for the Alternative 4 water conveyance facilities. One 9 
occurrence of alkali milk-vetch in CZ 8 would be crossed by an electric transmission line. Under 10 
Alternative 4, construction and operation of the water conveyance facilities could affect 11 
undiscovered occurrences of the five covered vernal pool species or the 12 noncovered special-12 
status species. 13 

The east-west transmission line would not affect four covered vernal pool species that occur in 14 
the study area. One occurrence each of dwarf downingia, legenere, Heckard’s peppergrass, and 15 
Boggs Lake hedge-hyssop are within the east-west transmission line study area. However, the 16 
transmission line would not cross any of the occurrences. 17 

 CM2 Yolo Bypass Fisheries Enhancement: No modeled vernal pool habitat and no known 18 
occurrences of the 17 vernal pool plant species are within the hypothetical footprint for 19 
construction or operation of the Yolo Bypass fisheries enhancements. Therefore, construction 20 
and operation of CM2 would not affect the 17 covered or noncovered vernal pool species.  21 

 CM3 Natural Communities Protection and Restoration: The BDCP proposes to benefit covered 22 
vernal pool species by protecting 600 acres of vernal pool complex in CZs 1, 8, and 11 (Objective 23 
VPNC1.1). The protected vernal pool habitat would be managed and enhanced to sustain 24 
populations of native vernal pool species. These benefits also would accrue to any noncovered 25 
vernal pool species occurring in the protected vernal pool complex.  26 

 CM4 Tidal Natural Communities Restoration: Tidal habitat restoration would result in the 27 
inundation of 372 acres of vernal pool complex and would, therefore, potentially affect special-28 
status vernal pool species. However, most of this habitat (370 acres) consists of degraded vernal 29 
pool habitat that is unlikely to contain special-status species. In addition, 257.8 acres of critical 30 
habitat for Contra Costa goldfields could be affected. No known occurrences of covered or 31 
noncovered vernal pool species would be affected by tidal restoration. 32 

 CM5 Seasonally Inundated Floodplain Restoration: No vernal pool habitat or occurrences of 33 
special-status vernal pool species are present within areas proposed for floodplain restoration. 34 
Therefore, floodplain restoration and construction of new floodplain levees would have no 35 
impacts on covered and noncovered vernal pool species. 36 

 CM6 Channel Margin Enhancement: No vernal pool habitat or occurrences of special-status 37 
vernal pool species are present within areas proposed for channel margin habitat enhancement. 38 
Therefore, channel margin habitat enhancement would have no impacts on covered and 39 
noncovered vernal pool species. 40 

 CM7 Riparian Natural Community Restoration: No vernal pool habitat or occurrences of special-41 
status vernal pool plant species are present within areas proposed for riparian habitat 42 
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enhancement. Therefore, riparian habitat enhancement would have no impacts on covered and 1 
noncovered vernal pool species. 2 

 CM8 Grassland Natural Community Restoration: Although the vernal pool complex habitat 3 
includes grassland matrix within which the vernal pools occur, grassland restoration activities 4 
would take place in nongrasslands (ruderal habitat, cultivated land) or degraded grasslands that 5 
are not included within vernal pool complex habitat. Therefore, grassland communities 6 
restoration would have no impacts on covered and noncovered vernal pool plant species. 7 

 CM9 Vernal Pool and Alkali Seasonal Wetland Complex Restoration: If, through unforeseen 8 
circumstances, BDCP activities result in the net loss of vernal pool habitat, CM9 would be 9 
implemented to compensate for that loss. Because vernal pool complex restoration would focus 10 
on habitat that had been cleared and leveled but maintained an intact duripan or claypan, the 11 
likelihood of affecting any special-status vernal pool plant species would be low. However, 12 
vernal pool restoration could adversely affect remnant populations of special-status vernal pool 13 
species or affect vernal pool habitat adjacent to the restoration areas. 14 

 CM10 Nontidal Marsh Restoration: Nontidal marsh restoration would take place through 15 
conversion of cultivated lands. Therefore, nontidal marsh restoration would avoid vernal pool 16 
habitat and would have no impacts on covered and noncovered vernal pool plant species. 17 

 Avoidance and Minimization Measures: Effects on covered vernal pool plant species potentially 18 
resulting from implementation of Alternative 4 would be avoided or minimized though AMM11 19 
Covered Plant Species, AMM2 Construction Best Management Practices and Monitoring, AMM12 20 
Vernal Pool Crustaceans, AMM30 Transmission Line Design and Alignment Guidelines, and AMM37 21 
Recreation. AMM11 prohibits ground disturbance or hydrologic disturbance within 250 feet of 22 
existing vernal pools. In addition, AMM11 specifies that individual projects be designed to avoid 23 
critical habitat for listed plant and wildlife vernal pool species. AMM12 limits the direct removal 24 
of vernal pool crustacean habitat to no more than 10 wetted acres and the indirect effect to no 25 
more than 20 wetted acres through the life of the Plan. AMM12 also requires that that tidal 26 
natural communities restoration or other ground-disturbing covered activities in Conservation 27 
Zones 1 and 11 will not result in the adverse modification of primary constituent elements of 28 
critical habitat for vernal pool fairy shrimp, conservancy fairy shrimp, and vernal pool tadpole 29 
shrimp. These protections would also apply to critical habitat for Contra Costa goldfields, where 30 
it overlaps with critical habitat for these vernal pool crustaceans. AMM30 specifies that the 31 
alignment of proposed transmission lines will be designed to avoid sensitive terrestrial and 32 
aquatic habitats when siting poles and towers, to the maximum extent feasible. AMM37 requires 33 
that new recreation trails avoid populations of covered vernal pool plant species. 34 

In addition, the BDCP includes species-specific goals to benefit covered vernal pool plant species. 35 
This includes protecting two occurrences of alkali milk-vetch (Objective VPP1.1) and requiring no 36 
net loss of Heckard’s peppergrass occurrences (Objective VPP1.2).  37 

In summary, no adverse effects on special-status vernal pool plant species would be expected from 38 
implementing Alternative 4. Construction of the water conveyance facilities could affect one species, 39 
alkali milk-vetch, although adverse effects on this species would be avoided or minimized though 40 
implementation of AMM11 and AMM30. No other known occurrences of special-status vernal pool 41 
plant species would be affected under Alternative 4. Beneficial effects on special-status vernal pool 42 
species could occur by protecting 600 acres of vernal pool complex in CZs 1, 8, and 11 and by 43 
protecting occurrences of alkali milk-vetch.  44 
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The GIS analysis estimated that up to 405 acres of vernal pool complex could be adversely affected 1 
by covered activities. However, the actual effect on habitat for special-status vernal pool plant 2 
species is expected to be much less than the estimated impact because the BDCP limits the total loss 3 
of wetted vernal pool habitat resulting from specific projects to 10 acres (approximately 67 acres of 4 
vernal pool complex) over the permit term (AMM12). At the proposed restoration ratios of 1:1 5 
(prior to impact) and 1.5:1 (concurrent with impact), between 67 and 100.5 acres of vernal pool 6 
complex restoration would be required to compensate for the loss of modeled habitat for special-7 
status vernal pool species (Objective VPNC1.2, associated with CM9). This would be consistent with 8 
typical NEPA and CEQA project-level mitigation ratios for vernal pool impacts. The limitation on the 9 
loss of wetted vernal pool habitat will constrain the implementation of tidal restoration projects that 10 
are adjacent to vernal pool complex, which could affect the feasibility of restoring 65,000 acres of 11 
tidal habitat (Objective TPANC1.1, associated with CM4). 12 

NEPA Effects: The loss of modeled habitat for vernal pool plant species would be minimized by 13 
AMM12 and offset through CM9, and effects of constructing CM1 on one occurrence of alkali milk-14 
vetch would be avoided through AMM30. Therefore, Alternative 4 would not result in adverse 15 
effects on covered and noncovered vernal pool plant species.  16 

CEQA Conclusion: Because loss of modeled habitat for vernal pool plant species would be offset 17 
through restoration, and because impacts on occurrences of covered vernal pool plants would be 18 
avoided, implementation of Alternative 4 would not result in a reduction in the range or numbers of 19 
17 covered and noncovered special-status vernal pool species in the study area. Therefore, impacts 20 
on covered and noncovered vernal pool plant species would be less than significant. No mitigation is 21 
required. 22 

Alkali Seasonal Wetland Species 23 

Five covered species and three noncovered species occur in alkali seasonal wetlands in the study 24 
area (Tables 12-2, 12-3, summarized in Table 12-4-63). Alkali seasonal wetland habitat was 25 
modeled separately for four covered plant species occurring in seasonal alkali wetlands. 26 

The San Joaquin spearscale habitat model approximated the distribution of suitable San Joaquin 27 
spearscale habitat in the study area according to the species’ preferred habitat types, intersected 28 
with soil series and slope position. Historical and current records of San Joaquin spearscale in the 29 
study area indicate that its current distribution is limited to alkaline soil areas with shallow basin or 30 
swale microtopography along the western border of the study area. The vegetation cover of the 31 
alkaline soils is typically a combination of alkaline soil-adapted species and annual grasses, 32 
including annual ryegrass and Mediterranean barley. Habitat types used for the model included 33 
alkali seasonal wetlands, vernal pool complex, and grasslands. Soil series used in the model 34 
consisted of either clays or clay loams with alkaline horizons. San Joaquin spearscale typically 35 
occurs in swales or in level terrain but occasionally occurs on the lower slopes adjacent to streams 36 
or swales or where seeps are present. Because some of the soil series with which San Joaquin 37 
spearscale is associated can occur on hillsides, slope was used to limit the extent of the model to the 38 
toe of the slope where these soils occur by excluding areas with slope greater than 1%. Land uses 39 
that are incompatible with the species’ habitat requirements, such as modeled habitat polygons 40 
falling on leveled or developed lands, were removed from the model. 41 

Modeled habitat for brittlescale was mapped as hydrologic features such as stream corridors and 42 
playa pools located on alluvium associated with the Montezuma Block along the western boundary 43 
of the study area or on alluvium associated with tertiary formations located along the southwest 44 
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boundary of the study area. Stream corridors (intermittent and perennial) that intersected these 1 
geologic units were selected and truncated at the point at which they encountered the upper 2 
elevation of intertidal marsh. The corridors were buffered 50 feet (15.2 meters) on either side of 3 
their centerlines to capture the estimated maximum extent of alluvium deposits in proximity to the 4 
streams. Mapped habitat that was occupied by urban or intensive agricultural uses was removed 5 
from the model. 6 

The habitat model for heartscale was based on the species distribution in the study area (Solano and 7 
Yolo Counties) and on the soil types and plant communities within which it occurs. Potential habitat 8 
was determined by intersecting the GIS coverage for three parameters: 1) Yolo and Solano County 9 
boundaries; 2) Solano, Pescadero, and Willows soils; and 3) grassland, alkali seasonal wetland, and 10 
vernal pool complex natural communities. The model excluded areas that have been developed or 11 
cultivated, i.e., where the topography, soils, and hydrology have been substantially altered.  12 

Delta button-celery habitat was modeled as alkali seasonal wetland complex, vernal pool complex, 13 
other natural seasonal wetland, and grassland occurring on Brentwood, Grangerville, Marcuse, 14 
Solano, and Vernalis soil map units within the San Joaquin Basin (i.e., south of the mainstem San 15 
Joaquin River). For this species, land cover north of the Discovery Bay area where intensive 16 
agriculture was classified as annual grassland were manually deleted from the area of predicted 17 
habitat. Additionally, other areas of potential habitat that have been developed were also manually 18 
deleted. 19 

Full implementation of Alternative 4 would include the following conservation actions over the term 20 
of the BDCP to benefit covered alkali seasonal wetland species (see Chapter 3, Section 3.3, Biological 21 
Goals and Objectives, of the Draft BDCP). 22 

 Of the 150 acres of alkali seasonal wetland complex protected under Objective ASWNC1.1, 600 23 
acres of vernal pool complex protected under Objective VPNC1.1, and 8,000 acres of grassland 24 
natural community protected under Objective GNC1.1, protect 75 acres of suitable brittlescale 25 
habitat and 75 acres of suitable heartscale habitat in Conservation Zones 1, 8, or 11 (Objective 26 
BRIT/HART/SJSC1.1, associated with CM3). 27 

 Protect two currently unprotected occurrences of San Joaquin spearscale in Conservation Zones 28 
1, 8, or 11 (Objective BRIT/HART/SJSC1.2, associated with CM3). 29 

Modeled habitat for Delta button-celery would be adversely affected by construction of the 30 
Alternative 4 water conveyance facilities. One population of crownscale also would be adversely 31 
affected by construction of the water conveyance facilities. Modeled habitat for brittlescale and 32 
heartscale could be adversely affected by tidal habitat restoration. One occurrence each of San 33 
Joaquin spearscale and Heckard’s peppergrass could be affected by tidal habitat restoration. No 34 
adverse effects on palmate-bracted bird’s-beak or recurved larkspur would be expected. Table 12-4-35 
63 summarizes the acreage of modeled alkali seasonal wetland habitat in the study area and the 36 
number of occurrences of each special-status alkali seasonal wetland species in the study area. 37 
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Table 12-4-63. Summary of Impacts on Seasonal Alkali Wetland Plant Species under Alternative 4 1 

 

Acres in 
Study 
Area 

Acres 
Affected 

Occurrences 
in Study Area 

Occurrences 
Affected Impacts 

Habitat 

San Joaquin 
spearscale modeled 
habitat 

14,933 761 — — Habitat loss from construction 
of water conveyance facilities, 
construction of Yolo Bypass 
fisheries enhancements, tidal 
habitat restoration, and 
floodplain restoration levee 
construction 

Brittlescale modeled 
habitat 

451 4 — — Habitat loss from tidal habitat 
restoration 

Heartscale modeled 
habitat 

6,528 306 — — Habitat loss from tidal habitat 
restoration 

Delta button-celery 
modeled habitat 

3,361a 108 — — Habitat loss from construction 
of water conveyance facilities 

Alkali seasonal 
wetlands 

3,723 75 — — Habitat loss from construction 
of water conveyance facilities, 
tidal restoration and Yolo 
Bypass Fisheries 
enhancements 

Covered Species 

San Joaquin 
spearscale 

— — 19 2 Population loss from 
construction of water 
conveyance facilities and tidal 
habitat restoration 

Brittlescale — — 8 0 None 

Heartscale — — 3 0 None 

Delta button-celery — — 1b 0 None 

Heckard’s 
peppergrass 

— — 1c 1 Population loss from tidal 
habitat restoration 

Noncovered Species 

Crownscale — — 17 1 Population loss from 
construction of water 
conveyance facilities 

Palmate-bracted 
bird’s-beak 

— — 1 0 None 

Recurved larkspur — — 4 0 None 

a A portion of this acreage consists of riparian habitat. 
b A second occurrence in study area is in riparian habitat. 
c Four additional occurrences of Heckard’s peppergrass are associated with vernal pools. 
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Impact BIO-170: Effects on Habitat and Populations of Alkali Seasonal Wetland Plants  1 

Alternative 4 would have adverse effects on modeled habitat for San Joaquin spearscale, brittlescale, 2 
heartscale, and Delta button-celery. It would also have adverse effects on occurrences of San Joaquin 3 
spearscale, Heckard’s peppergrass, and crownscale. 4 

The individual effects of each relevant conservation measure are addressed below. A summary 5 
statement of the combined impacts and NEPA and CEQA conclusions follows the individual 6 
conservation measure discussions. 7 

 CM1 Water Facilities and Operations: Under Alternative 4, construction of the Byron Tract 8 
Forebay would permanently remove 78 acres of modeled habitat for San Joaquin spearscale and 9 
108 acres of modeled habitat for Delta button-celery. This could be an adverse effect, depending 10 
on whether or not the affected modeled habitat is actually occupied by the species. Modeled 11 
habitat is assumed to encompass all potential habitat for a species and may therefore 12 
overestimate the area actually occupied. One known occurrence of San Joaquin spearscale near 13 
the forebay would be affected by facilities construction. Delta button-celery is not known to 14 
occur in CZ 8; the nearest known occurrence, in CZ 9, would not be affected.  15 

Construction of the water conveyance facilities would permanently remove about 1.5 acre of 16 
habitat occupied by crownscale at the Byron Tract Forebay. All or most of the occurrence would 17 
be directly affected.  18 

Construction of the water conveyance facilities would not affect brittlescale, heartscale, 19 
Heckard’s peppergrass, palmate-bracted bird’s-beak, or recurved larkspur. 20 

 CM2 Yolo Bypass Fisheries Enhancement: Construction of the Yolo Bypass improvements would 21 
permanently remove 56 acres of modeled habitat for San Joaquin spearscale. No known 22 
occurrences of San Joaquin spearscale would be affected. No modeled habitat and no known 23 
occurrences of the seven other alkali seasonal wetland species are within the hypothetical 24 
footprint for construction or operation of the Yolo Bypass fisheries enhancements.  25 

 CM3 Natural Communities Protection and Restoration: Alternative 4 would benefit alkali seasonal 26 
wetland species by protecting 150 acres of alkali seasonal wetland in Conservation Zones 1, 8, 27 
and/or 11. The protected alkali seasonal wetland habitat would be managed and enhanced to 28 
sustain populations of native plant species. 29 

 CM4 Tidal Natural Communities Restoration: Tidal habitat restoration is expected to convert 30 
alkali seasonal wetlands on the margins of tidal wetlands to freshwater or brackish tidal marsh. 31 
Tidal habitat restoration would convert 622 acres of modeled habitat for San Joaquin spearscale 32 
to tidal marsh. Tidal habitat restoration would permanently remove 4 acres of modeled habitat 33 
for brittlescale in CZ 1 near Lindsey Slough and in CZ 11 near Nurse Slough; however, the BDCP 34 
would allow up to 50 acres of modeled habitat to be converted to tidal wetlands. Tidal habitat 35 
restoration would remove 306 acres of modeled habitat for heartscale in CZ 1 in the vicinity of 36 
Jepson Prairie and in CZ 11 adjacent to Suisun Marsh. The extent to which the modeled habitat is 37 
actually occupied by these species is not known; modeled habitat is assumed to encompass all 38 
potential habitat for a species and may therefore overestimate the area actually occupied. Tidal 39 
habitat restoration could adversely affect an occurrence of Heckard’s peppergrass at Hass 40 
Slough and an occurrence of San Joaquin spearscale at Main Prairie, both in CZ 1. These 41 
occurrences are based on historic records, and the whether or not the populations still exist is 42 
not known. In each case, the loss of modeled habitat and occurrences for covered species would 43 
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be adverse effects. Delta button celery, crownscale, palmate-bracted bird’s-beak, and recurved 1 
larkspur would not be affected by tidal habitat restoration. 2 

 CM5 Seasonally Inundated Floodplain Restoration: Floodplain restoration levee construction 3 
would result in the removal of 5 acres of modeled habitat for San Joaquin spearscale, including 3 4 
acres subject to periodic flooding. No known occurrences of San Joaquin spearscale would be 5 
affected. No other alkali seasonal wetland habitat or occurrences of special-status alkali seasonal 6 
wetland species are present within areas proposed for floodplain restoration. Therefore, 7 
floodplain restoration and construction of new floodplain levees would have no impacts on 8 
covered and noncovered alkali seasonal wetland plant species. 9 

 CM6 Channel Margin Enhancement: No alkali seasonal wetland habitat or occurrences of special-10 
status alkali seasonal wetland plant species are present within areas proposed for channel 11 
margin habitat enhancement. Therefore, channel margin habitat enhancement would have no 12 
impacts on covered and noncovered alkali seasonal wetland species. 13 

 CM7 Riparian Natural Community Restoration: No alkali seasonal wetland habitat or occurrences 14 
of special-status alkali seasonal wetland plant species are present within areas proposed for 15 
riparian habitat enhancement. Therefore, riparian habitat enhancement would have no impacts 16 
on covered and noncovered alkali seasonal wetland species. 17 

 CM8 Grassland Natural Community Restoration: Although the alkali seasonal wetland habitat 18 
includes the grassland matrix within which the wetlands occur, grassland restoration activities 19 
would take place in non-grasslands (ruderal habitat, cultivated land) or degraded grasslands 20 
that are not included within alkali seasonal wetland habitat. Therefore, grassland communities 21 
restoration would have no impacts on covered and noncovered alkali seasonal wetland species. 22 

 CM9 Vernal Pool and Alkali Seasonal Wetland Complex Restoration: Although some vernal pools 23 
are alkaline, alkali seasonal wetlands in the study area consist of alkali grassland, alkali meadow, 24 
or iodine bush scrub. Therefore, vernal pool restoration would avoid alkali seasonal wetland 25 
habitat and would have no impacts on covered and noncovered alkali seasonal wetland plant 26 
species. In addition, the BDCP would compensate for the loss of alkali seasonal wetlands 27 
resulting from other conservation measures by restoring or creating 72 acres of alkali seasonal 28 
wetlands in Conservation Zones 1, 8, or 11 to achieve no net loss of this habitat. 29 

 CM10 Nontidal Marsh Restoration: Nontidal marsh restoration would take place through 30 
conversion of cultivated lands. Therefore, nontidal marsh restoration would avoid alkali 31 
seasonal wetland habitat and would have no impacts on covered and noncovered alkali seasonal 32 
wetland plant species. 33 

 Avoidance and Minimization Measures: Effects on special-status alkali seasonal wetland plants 34 
potentially resulting from implementation of CM1 and CM4 would be avoided or minimized 35 
through AMM2 Construction Best Management Practices and Monitoring, AMM11 Covered Plant 36 
Species, AMM30 Transmission Line Design and Alignment Guidelines, and AMM37 Recreation. 37 
Under AMM11, surveys for covered plant specie species would be performed during the 38 
planning phase of projects, and any impacts on populations of covered species would be avoided 39 
through project design or subsequently minimized though AMM2. In addition, AMM11 prohibits 40 
ground disturbance or hydrologic disturbance within 250 feet of existing vernal pools, which 41 
would protect those species with modeled habitat that includes vernal pool complex. 42 
Occurrences of covered species in vernal pools near tidal wetlands would not be affected by 43 
tidal habitat restoration where critical habitat for vernal pool species is present and would be 44 
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avoided under AMM11. AMM30 requires that transmission line construction avoid any losses of 1 
alkali seasonal wetland complex natural community. AMM37 requires that new recreation trails 2 
avoid populations of covered alkali seasonal wetland species. 3 

In summary, only one known occurrence of a special-status alkali seasonal wetland species 4 
(crownscale) would be affected under Alternative 4, although one historic occurrence of Heckard’s 5 
peppergrass and one historic occurrence of San Joaquin spearscale could also be affected by tidal 6 
restoration activities, if those occurrences still exist. AMM11 would be implemented to avoid an 7 
adverse effect on Heckard’s peppergrass and San Joaquin spearscale occurrences.  8 

The primary effect of Alternative 4 on special-status alkali seasonal wetland plant species would be 9 
the loss of potential (i.e., modeled) habitat for San Joaquin spearscale, brittlescale, heartscale, and 10 
Delta button-celery. Approximately 75 acres of this habitat loss would be alkali seasonal wetlands. 11 
The actual effect on modeled habitat for alkali seasonal wetland species is expected to be somewhat 12 
less than the estimated impact because some of this habitat is composed of vernal pool complex, and 13 
the BDCP limits the total loss of wetted vernal pool habitat to 10 acres (approximately 67 acres of 14 
vernal pool complex) over the permit term (AMM12). Loss of modeled habitat would be 15 
compensated for by restoring or creating vernal pool complex, alkali seasonal wetlands, and 16 
grasslands, in proportion to the amount of each habitat removed. At the proposed restoration ratios 17 
of 1:1 (prior to impact) and 1.5:1 (concurrent with impact), between 67 and 100.5 acres of vernal 18 
pool complex restoration would be required to compensate for the loss of modeled habitat 19 
composed of vernal pool complex (Objective VPNC1.2, associated with CM9). Approximately 72 20 
acres of alkali seasonal wetlands would be restored (Objective ASWC1.2, associated with CM9). Loss 21 
of modeled habitat composed of grasslands would be compensated for by restoring grassland 22 
habitat on a 1:1 basis (Objective GNC1.1, associated with CM8). These compensation levels would be 23 
consistent with typical NEPA and CEQA project-level mitigation ratios for impacts on vernal pools, 24 
alkali seasonal wetlands, and grasslands. 25 

The BDCP would have a small beneficial effect on special-status alkali seasonal wetland plant 26 
species by protecting 150 acres of alkali seasonal wetland habitat. The BDCP also includes the 27 
species-specific goal that 75 acres of the protected alkali seasonal wetland habitat would be 28 
modeled habitat for brittlescale and heartscale (Objective BRIT/HART/SJSC1.1) and another goal 29 
that would protect 2 occurrences of San Joaquin spearscale (Objective BRIT/HART/SJSC1.2). The 30 
benefits of habitat protection and management also would accrue to any noncovered alkali seasonal 31 
wetland species occurring in the protected habitat.  32 

NEPA Effects: Under Alternative 4, loss of modeled habitat for alkali seasonal wetland plant species 33 
would be offset through restoration of grassland, vernal pool, and alkali seasonal wetland habitat 34 
(CM8, CM9), and impacts on one occurrence of San Joaquin spearscale and one occurrence of 35 
Heckard’s peppergrass would be avoided through AMM11. With avoidance and habitat restoration, 36 
these effects would not be adverse. The loss of one occurrence of crownscale, a non-covered species, 37 
would result in a reduction in the range and numbers of this species and would be an adverse effect. 38 
Adverse effects on crownscale could be avoided or offset through implementation of Mitigation 39 
Measure BIO-170.  40 

CEQA Conclusion: Because loss of modeled habitat for alkali seasonal wetland plant species would 41 
be offset through restoration, and because impacts on occurrences of covered alkali seasonal 42 
wetland species would be avoided, impacts on alkali seasonal wetlands as a result of implementing 43 
Alternative 4 would not result in substantially reducing the number or restricting the range of five 44 
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covered and two noncovered alkali seasonal wetland plant species. However, conservation 1 
measures that benefit or protect covered species do not apply to noncovered species, and loss of the 2 
crownscale population at Byron Tract Forebay would be a significant impact. Implementation of 3 
Mitigation Measure BIO-170 would reduce this impact to a less-than-significant level by conducting 4 
surveys and implementing measures to avoid, minimize, or compensate for impacts to noncovered 5 
special-status plant species.  6 

Mitigation Measure BIO-170: Avoid, Minimize, or Compensate for Impacts on Noncovered 7 
Special-Status Plant Species 8 

DWR will evaluate all projects for their impacts on special-status plant species, avoid or 9 
minimize impacts on species that occur on project sites, and compensate for impacts on species. 10 
All impacts on federally listed noncovered species, diamond-petaled California poppy, or caper-11 
fruited tropidocarpum shall be avoided. Impacts on other special-status plant species shall be 12 
avoided to the extent feasible, and any unavoidable impacts shall be compensated for. 13 

 DWR shall conduct surveys for special-status plant species within and adjacent to all project 14 
sites. Special-status plant surveys required for project-specific permit compliance will be 15 
conducted during the planning phase to allow design of the individual restoration projects 16 
to avoid adverse modification of habitat for specified covered species. The purpose of these 17 
surveys will be to verify that the locations of special-status species identified in previous 18 
record searches or surveys are extant, identify any new special-status species occurrences, 19 
and cover any portions of the project area not previously surveyed. The extent of mitigation 20 
of direct loss of or indirect effects on special-status plant species will be based on these 21 
survey results. 22 

 All surveys shall be conducted by qualified biologists using the using Guidelines for 23 
Conducting and Reporting Botanical Inventories for Federally Listed, Proposed and Candidate 24 
Plants (U.S. Fish and Wildlife Service 1996) and Protocols for Surveying and Evaluating 25 
Impacts to Special Status Native Plant Populations and Natural Communities (California 26 
Department of Fish and Game 2009) during the season that special-status plant species 27 
would be evident and identifiable, i.e., during their blooming season. Locations of special-28 
status plant species in proposed construction areas will be recorded using a GPS unit and 29 
flagged. 30 

 The construction monitoring plan for the protection of covered fish, wildlife, and plant 31 
species, prepared by DWR before implementing an approved project, will provide for 32 
construction activity monitoring in areas identified during the planning stages and 33 
species/habitat surveys as having noncovered special-status plant species.  34 

 Where surveys determine that a special-status plant species is present in or adjacent to a 35 
project site, direct and indirect impacts of the project on the species shall be avoided 36 
through the establishment of activity exclusion zones, within which no ground-disturbing 37 
activities shall take place, including construction of new facilities, construction staging, or 38 
other temporary work areas. Activity exclusion zones for special-status plant species shall 39 
be established around each occupied habitat site, the boundaries of which shall be clearly 40 
marked with standard orange plastic construction exclusion fencing or its equivalent. The 41 
establishment of activity exclusion zones shall not be required if no construction-related 42 
disturbances will occur within 250 feet of the occupied habitat site. The size of activity 43 
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exclusion zones may be reduced through consultation with a qualified biologist and with 1 
concurrence from USFWS or CDFW based on project site-specific conditions. 2 

 Where avoidance of impacts on a special-status plant species is infeasible, DWR will 3 
compensate for loss of individuals or occupied habitat of a special-status plant species 4 
through the acquisition, protection, and subsequent management in perpetuity of other 5 
existing occurrences at a 2:1 ratio (occurrences affected:occurrences preserved). DWR will 6 
provide detailed information to USFWS and CDFW on the location of the preserved 7 
occurrences, quality of the preserved habitat, feasibility of protecting and managing the 8 
areas in-perpetuity, responsible parties, and other pertinent information. If suitable 9 
occurrences of a special-status plant species are not available for preservation, then the 10 
project shall be redesigned to remove features that would result in impacts on that species.  11 

Grassland Species 12 

One covered plant species and 11 noncovered special-status plant species occur in grasslands in the 13 
study area (Tables 12-2, 12-3, summarized in Table 12-4-64). The only covered plant species 14 
occurring in grassland is Carquinez goldenbush. Carquinez goldenbush modeled habitat included 15 
hydrological features such as stream corridors on alluvium derived from the Montezuma Formation. 16 
Stream corridors (intermittent and perennial) that intersected these geologic units were selected 17 
and truncated at the point at which they encountered the upper elevation of intertidal marsh. The 18 
corridors were buffered 50 feet (15 meters) on either side in an effort to capture the estimated 19 
maximum extent of alluvium deposits in close proximity to the actual rivers/streams. 20 

Full implementation of Alternative 4 would include the following conservation actions over the term 21 
of the BDCP to benefit covered grassland species (see Chapter 3, Section 3.3, Biological Goals and 22 
Objectives, of the Draft BDCP). 23 

 Protect three unprotected occurrences of the Carquinez goldenbush in Conservation Zones 1 24 
and/or 11 (Objective CGB1.1, associated with CM3). 25 

 Maintain and enhance occupied Carquinez goldenbush habitat to slow erosion and reverse 26 
degradation from livestock grazing (Objective CGB1.2, associated with CM11). 27 

Of 78,047 acres of grasslands in the study area, Alternative 4 would adversely affect 3,449 acres 28 
under Alternative 4, including 4 acres that are modeled habitat for Carquinez goldenbush. For 10 of 29 
the plant species, no known occurrences would be affected. One of five Parry’s rough tarplant 30 
occurrences in the study area could be adversely affected by Alternative 4. Table 12-4-64 31 
summarizes the acreage of grassland habitat in the study area and the number of occurrences of 32 
each special-status grassland species in the study area.  33 
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Table 12-4-64. Summary of Impacts on Grassland Plant Species under Alternative 4 1 

 

Acres in 
Study 
Area 

Acres 
Affected 

Occurrences 
in Study 
Area 

Occurrences 
Affected Impacts 

Habitat 

Carquinez goldenbush 
modeled habitat 

1,346 4 — — Habitat loss from tidal 
habitat restoration 

Grassland 78,047 3,549 — — Habitat loss from 
construction of water 
conveyance facilities, tidal 
restoration, Yolo Bypass 
Fisheries enhancements, 
floodplain restoration, and 
construction of conservation 
hatcheries  

Covered Species 

Carquinez goldenbush — — 10 1 Population loss from tidal 
restoration 

Noncovered Species 

Big tarplant — — 5 0 None 

Round-leaved filaree — — 2 0 None 

Pappose tarplant — — 7 0 None 

Parry’s rough tarplant — — 5 1 Periodic inundation of one 
occurrence as a result of 
Yolo Bypass operations 

Small-flowered 
morning-glory 

— — 0 0 None 

Diamond-petaled 
poppy 

— — 1 0 None 

Stinkbells — — 1 0 None 

Fragrant fritillary — — 4 0 None 

Gairdner’s yampah — — 0 0 None 

Streamside daisya — — 1 0 None 

Caper-fruited 
tropidocarpum 

— — 8 0 None 

a This species actually occurs in upland woodland, a habitat that has not been mapped or quantified in 
the BDCP. 

 2 

Impact BIO-171: Effects on Habitat and Populations of Grassland Plants  3 

Alternative 4 could have adverse effects on modeled habitat for Carquinez goldenbush. It could also 4 
have adverse effects on one occurrence of Carquinez goldenbush and one occurrence of Parry’s 5 
rough tarplant. Although Alternative 4 would have no expected effects on known occurrences of the 6 
other special-status plant species that occur in grasslands, the loss of 3,449 acres of grassland would 7 
have the potential to affect undocumented populations of special-status grassland species. 8 
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The individual effects of each relevant conservation measure are addressed below. A summary 1 
statement of the combined impacts and NEPA and CEQA conclusions follows the individual 2 
conservation measure discussions. 3 

 CM1 Water Facilities and Operations: No modeled habitat for Carquinez goldenbush and no 4 
known occurrences of the 12 special-status grassland species are within the proposed footprint 5 
for the Alternative 4 water conveyance facilities. About 657 acres of grassland habitat would be 6 
affected by construction of the water conveyance facilities. However, this grassland habitat 7 
consists of small patches of herbaceous ruderal vegetation along levees that do not provide 8 
habitat for special-status grassland species. Therefore, under Alternative 4, construction and 9 
operation of the water conveyance facilities would not affect the 12 special-status grassland 10 
species. 11 

 CM2 Yolo Bypass Fisheries Enhancement: Construction of the Yolo Bypass fisheries 12 
enhancements would remove 627 acres of grassland habitat. Yolo Bypass operations would 13 
result in more frequent and longer inundation of 1,597 acres of grasslands in the Yolo Bypass 14 
(CZ 2) that include habitat for one occurrence of Parry’s rough tarplant. Parry’s rough tarplant is 15 
a summer-blooming plant that occurs in areas subject to occasional inundation during the wet 16 
season, such as swales and seasonal wetlands. Increasing the frequency or duration of 17 
inundation may decrease the distribution in some areas by making some conditions too wet but 18 
would also expand the distribution into areas that may currently be too dry. Overall, changing 19 
the frequency and duration of inundation in the area of this occurrence should not result in a 20 
substantial change in the range of numbers of Parry’s rough tarplant. Construction and 21 
operation of the Yolo Bypass Fisheries enhancements would not affect modeled habitat for 22 
Carquinez goldenbush or known occurrences of other special-status grassland species. 23 

 CM3 Natural Communities Protection and Restoration: Alternative 4 would preserve 8,000 acres 24 
of grassland habitat, some of which may contain modeled habitat for Carquinez goldenbush. 25 
Protection of grassland habitat may also protect undiscovered occurrences of special-status 26 
plant species. 27 

 CM4 Tidal Natural Communities Restoration: Tidal habitat restoration would permanently 28 
remove 1,122 acres of grassland habitat, including 4 acres of modeled habitat for Carquinez 29 
goldenbush along the eastern side of Suisun Marsh. One occurrence of Carquinez goldenbush 30 
would be partially affected by tidal restoration. No other known occurrences of special-status 31 
grassland plants are within the hypothetical footprint of tidal restoration. Therefore, tidal 32 
restoration would have impacts on only one known occurrence of special-status grassland 33 
species. 34 

 CM5 Seasonally Inundated Floodplain Restoration: Construction of new floodplain levees would 35 
result in the loss of 85 acres of grassland habitat, periodic inundation of the floodplain would 36 
affect 513 acres of grassland habitat, and another 399 acres of grassland habitat would be 37 
converted to riparian habitat. However, no modeled habitat for Carquinez goldenbush or known 38 
occurrences of special-status grassland plants are present within areas proposed for floodplain 39 
restoration, and the affected grassland habitat consists of herbaceous ruderal vegetation that 40 
does not support special-status grassland plants. Therefore, floodplain restoration and 41 
construction of new floodplain levees would have no impacts on covered and noncovered 42 
grassland species. 43 

 CM6 Channel Margin Enhancement: No known occurrences of special-status grassland plants are 44 
present within areas proposed for channel margin habitat enhancement. Areas mapped as 45 
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grassland along levees that would be affected by channel margin habitat enhancement are small 1 
patches of ruderal vegetation along levees that do not provide habitat for special-status 2 
grassland species and are not modeled habitat for Carquinez goldenbush. Therefore, channel 3 
margin habitat enhancement would have no impacts on covered and noncovered grassland 4 
species. 5 

 CM7 Riparian Natural Community Restoration: No modeled habitat for Carquinez goldenbush or 6 
known occurrences of special-status grassland plants are present within areas proposed for 7 
riparian habitat enhancement. Therefore, riparian habitat enhancement would have no impacts 8 
on covered and noncovered grassland species. 9 

 CM8 Grassland Natural Community Restoration: Grassland restoration would restore 2,000 acres 10 
of grassland habitat. Restoration activities would take place in non-grasslands (ruderal habitat, 11 
cultivated land) or degraded grasslands. These areas do not currently provide habitat for 12 
special-status grassland plants. Therefore, grassland communities restoration would have no 13 
impacts on covered and noncovered grassland species. 14 

 CM9 Vernal Pool and Alkali Seasonal Wetland Complex Restoration: Vernal pool complex includes 15 
vernal pools as well as the surrounding grassland matrix. Because the habitat to be restored 16 
would consist of areas of former vernal pool complex that have been leveled for cultivation, 17 
special-status grassland plants would not be present. Therefore, vernal pool complex 18 
restoration would not affect special-status grassland species. 19 

 CM10 Nontidal Marsh Restoration: Nontidal marsh restoration would take place through 20 
conversion of cultivated lands. Therefore, nontidal marsh restoration would avoid grassland 21 
habitat and would have no impacts on covered and noncovered grassland species. 22 

 CM18 Conservation Hatcheries: Construction of the conservation hatcheries would remove 35 23 
acres of grassland habitat. The removed habitat would consist of ruderal herbaceous vegetation 24 
that would not be likely to provide habitat for special-status grassland plants. Therefore, 25 
construction of the conservation hatcheries would not be expected to affect special-status 26 
grassland species. 27 

 Avoidance and Minimization Measures: Effects on Carquinez goldenbush potentially resulting 28 
from implementation of CM4 and potential effects on undiscovered populations of special-status 29 
grassland plants would be avoided or minimized though AMM11 Covered Plant Species, AMM2 30 
Construction Best Management Practices and Monitoring, and AMM37 Recreation. Under AMM11, 31 
surveys for covered plant species would be performed during the planning phase of projects, 32 
and any impacts on populations of covered species would be avoided through project design or 33 
subsequently minimized through AMM2. AMM37 requires that new recreation trails would 34 
avoid populations of Carquinez goldenbush. 35 

The primary effect of Alternative 4 on special-status grassland plant species is the loss of potential 36 
(i.e., modeled) habitat for Carquinez goldenbush, including part of one occurrence. Adverse effects 37 
on the occurrence will be minimized through AMM11. Protecting three unprotected occurrences of 38 
Carquinez goldenbush (Objective CGB1.1, associated with CM3) and maintaining and enhancing 39 
occupied habitat for Carquinez goldenbush (Objective CGB1.2, associated with CM11) would 40 
compensate for any residual effects. One occurrence of Parry’s rough tarplant would be affected by 41 
CM2, but the effect is not expected to be adverse. No known occurrences of the other special-status 42 
grassland species would be affected. 43 
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The BDCP would have a potential beneficial effect on special-status grassland plants by protecting 1 
8,000 acres of grassland habitat. To ensure that this habitat preservation would specifically benefit 2 
Carquinez goldenbush, the Plan proposes to protect at least three Carquinez goldenbush 3 
occurrences in CZs 1 and 11 that are currently not protected and to maintain and enhance occupied 4 
Carquinez goldenbush habitat. The preservation of modeled or potential habitat, together with 5 
avoidance and minimization of impacts on species occurrences, would reduce any effects of BDCP 6 
implementation on covered grassland species to a level that is no longer adverse. 7 

NEPA Effects: The loss of modeled and occupied habitat for Carquinez goldenbush would be offset 8 
through CM3, CM8, and CM11. Therefore, implementation of Alternative 4 would result in no 9 
adverse effects on special-status grassland plant species. 10 

CEQA Conclusion: Because adverse effects on special-status grassland plant species would be 11 
avoided or compensated for, Alternative 4 would not result in substantially reducing the numbers or 12 
restricting the range of one covered or 11 noncovered special-status grassland species, and this 13 
impact would be less than significant. No mitigation is required. 14 

Valley/Foothill Riparian Species 15 

Two covered plants and two noncovered special-status plant species occur in valley/foothill 16 
riparian habitat in the study area (Tables 12-2, 12-3, summarized in Table 12-4-65). The 17 
valley/foothill riparian habitat model for Delta button-celery and slough thistle was mapped as all of 18 
the study area along the flood plain of the San Joaquin River between the levees from the Mossdale 19 
Bridge to Vernalis. Whether or not this modeled habitat is actually occupied by Delta button-celery 20 
and slough thistle is unknown; all known occurrences of these species within the area of modeled 21 
habitat are believed to be extirpated.  22 

Full implementation of Alternative 4 would include the following conservation actions over the term 23 
of the BDCP to benefit covered valley/foothill riparian plants (see Chapter 3, Section 3.3, Biological 24 
Goals and Objectives, of the Draft BDCP). 25 

 Protect and enhance two occurrences of delta button celery. If occurrences are not found in the 26 
Plan Area, establish self-sustaining occurrences of delta button celery for a total of two 27 
occurrences within the restored floodplain habitat on the mainstem of the San Joaquin River in 28 
Conservation Zone 7 between Mossdale and Vernalis. (Objective DBC1.1, associated with CM3 29 
and CM11). 30 

 Protect and enhance two occurrences of slough thistle. If occurrences are not found in the Plan 31 
Area, establish self-sustaining occurrences of slough thistle for a total of two occurrences within 32 
the 10,000 acres of restored floodplain on the mainstem of the San Joaquin River in 33 
Conservation Zone 7 between Mossdale and Vernalis (Objective ST1.1: associated with CM3 and 34 
CM11). 35 

Of 17,966 acres of valley/foothill riparian habitat in the study area, Alternative 4 would affect 869 36 
acres, including 33 acres that are modeled habitat for Delta button-celery and 11 acres that are 37 
modeled habitat for slough thistle. Table 12-4-65 summarizes the acreage of modeled habitat for 38 
Delta button-celery and slough thistle and the number of occurrences of each special-status riparian 39 
species in the study area. 40 
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Table 12-4-65. Summary of Impacts on Valley/Foothill Riparian Plant Species under Alternative 4 1 

 

Acres in 
Study 
Area 

Acres 
Affected 

Occurrences 
in Study 
Area 

Occurrences 
Affected Impacts 

Habitat 

Delta button-celery 
modeled habitat 

3,361a 33 — — Habitat loss from floodplain 
restoration 

Slough thistle 
modeled habitat 

1,834 11 — — Habitat loss from floodplain 
restoration 

Valley/foothill 
riparian habitat 

17,966 1,145 — — Habitat loss from 
construction of water 
conveyance facilities, tidal 
restoration, Yolo Bypass 
fisheries enhancements, and 
floodplain restoration 

Covered Species 

Delta button-celery — — 1b 1 Occurrence potentially 
affected by floodplain 
restoration 

Slough thistle — — 2 2 Occurrences potentially 
affected by floodplain 
restoration 

Noncovered Species 

Northern California 
black walnut 

— — 1 0 None 

Wright’s trichocoronis — — 1 0 None 

a A portion of this acreage consists of alkali seasonal wetland 
b A second occurrence is in alkali seasonal wetland 

 2 

Impact BIO-172: Effects on Habitat and Populations of Valley/Foothill Riparian Plants  3 

No extant occurrences of Delta button-celery, slough thistle, Northern California black walnut, or 4 
Wright’s trichocoronis are present in the study area. Therefore, no impacts on special-status 5 
valley/foothill riparian plant species are expected. Modeled habitat for Delta button-celery and 6 
slough thistle, which may support undocumented occurrences of these species, would be affected by 7 
restoration of seasonally inundated floodplain. 8 

The individual effects of each relevant conservation measure are addressed below. A summary 9 
statement of the combined impacts and NEPA and CEQA conclusions follows the individual 10 
conservation measure discussions. 11 

 CM1 Water Facilities and Operations: Construction of the water conveyance facilities would 12 
remove 73 acres of valley-foothill riparian habitat under Alternative 4. However, no modeled 13 
habitat and no known occurrences of the four special-status valley/foothill riparian species are 14 
within the proposed footprint for the Alternative 4 water conveyance facilities. Therefore, under 15 
Alternative 4, construction and operation of the water conveyance facilities would not affect 16 
covered or noncovered special-status valley/foothill riparian species. 17 
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 CM2 Yolo Bypass Fisheries Enhancement: Construction and operation of the Yolo Bypass fisheries 1 
enhancements would adversely affect 378 acres of valley/foothill riparian habitat. However, no 2 
modeled habitat and no known occurrences of the four special-status valley/foothill riparian 3 
species are within the hypothetical footprint for construction or operation of the Yolo Bypass 4 
fisheries enhancements. Therefore, construction and operation of the Yolo Bypass Fisheries 5 
enhancements would not affect the covered or noncovered valley/foothill riparian species.  6 

 CM3 Natural Communities Protection and Restoration: Alternative 4 would protect 552 acres of 7 
existing valley/foothill riparian forest in CZ 7. This action would have no substantial effects on 8 
special-status valley/foothill plant species because no extant occurrences of special-status 9 
valley/foothill species are present in the study area. 10 

 CM4 Tidal Natural Communities Restoration: Tidal habitat restoration would inundate 552 acres 11 
of valley/foothill riparian habitat. However, no modeled habitat and no known occurrences of 12 
the four special-status valley/foothill riparian species are within the hypothetical footprint for 13 
tidal restoration. Therefore, tidal restoration would not affect the covered or noncovered 14 
valley/foothill riparian species. 15 

 CM5 Seasonally Inundated Floodplain Restoration: Floodplain restoration levee construction 16 
would remove 78 acres of valley/foothill riparian habitat, including 15 acres of modeled habitat 17 
for Delta button-celery along the San Joaquin River in CZ 7. In addition, floodplain restoration 18 
would result in more frequent and longer inundation of 18 acres of modeled habitat for Delta 19 
button-celery in this area. The area affected contains one historic occurrence of Delta button 20 
celery. This occurrence is considered to be extirpated, because all habitat for Delta button-celery 21 
at his location has been converted to agriculture (California Department of Fish and Wildlife 22 
2013). Therefore, Alternative 4 would not have an adverse effect on Delta button celery in CZ 7. 23 

The BDCP proposes to benefit Delta button-celery at this location by restoring 5,000 acres of 24 
valley/foothill riparian habitat and re-introducing two occurrences of Delta button-celery. 25 
Although Delta button celery occurs in riparian habitat, it is not associated with woodland or 26 
scrub habitats; rather, it occurs in alkali seasonal wetlands in floodplains, which may or may not 27 
also contain adjacent woody riparian habitat. Restoring habitat for Delta button-celery may not 28 
be compatible with restoring woody riparian habitat. In addition, establishing new populations 29 
of Delta button-celery is an untried, unproven procedure and may not be feasible. Therefore, any 30 
beneficial effects on Delta button-celery would be speculative. 31 

Floodplain restoration levee construction would remove 11 acres of modeled habitat for slough 32 
thistle and would result in more frequent and longer inundation of 6 acres of modeled habitat 33 
for slough thistle along the San Joaquin River in CZ 7. However, the BDCP would allow up to 50 34 
acres of modeled habitat to be converted to riparian habitat. Whether the affected modeled 35 
habitat is actually occupied by slough thistle is not known; however, of two historic occurrences 36 
of slough thistle present in the study area, only one is considered to be extirpated (California 37 
Department of Fish and Wildlife 2013). The BDCP would protect and enhance two occurrences 38 
of slough thistle. If occurrences are not found in the study area, then two, self-sustaining 39 
occurrences of slough thistle would be established using locally-sourced genetic material for a 40 
total of two occurrences within the restored floodplain habitat on the main stem of the San 41 
Joaquin River in Conservation Zone 7 between Mossdale and Vernalis. Establishing new 42 
populations of slough thistle is an untried, unproven procedure and may not be feasible. 43 
Therefore, any beneficial effects on slough thistle would be speculative. 44 
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One historic occurrence of Wright’s trichocoronis in the study area near Lathrop (CZ 7) could 1 
also be affected by floodplain restoration. The occurrence is presumed to be extant because the 2 
presence or absence of suitable habitat has not been verified by field surveys (California 3 
Department of Fish and Wildlife 2013). However, the species has not been observed at this 4 
location for nearly a century, and habitat for Wright’s trichocoronis, which would have been 5 
similar to that for Delta button celery and slough thistle, no longer appears to be present in 6 
aerial photographs of the area. Therefore, Alternative 4 would not be expected to have an 7 
adverse effect on Wright’s trichocoronis. 8 

 CM6 Channel Margin Habitat Enhancement: No modeled habitat or occurrences of special-status 9 
valley/foothill riparian species are present within areas proposed for channel margin habitat 10 
enhancement. Therefore, channel margin habitat enhancement would have no impacts on 11 
covered and noncovered valley/foothill riparian species. 12 

 CM7 Riparian Natural Community Restoration: No extant occurrences of special-status 13 
valley/foothill riparian species are present within areas proposed for riparian habitat 14 
restoration. Therefore, riparian habitat restoration would have no impacts on covered and 15 
noncovered valley/foothill riparian species. 16 

 CM8 Grassland Natural Community Restoration: No occurrences of special-status valley/foothill 17 
riparian species are present within areas proposed for grassland communities restoration. 18 
Therefore, grassland communities restoration would have no impacts on covered and 19 
noncovered valley/foothill riparian species.  20 

 CM9 Vernal Pool and Alkali Seasonal Wetland Complex Restoration: No occurrences of special-21 
status valley/foothill riparian species are present within areas proposed for vernal pool and 22 
alkali seasonal wetland complex restoration. Therefore, vernal pool complex restoration would 23 
have no impacts on covered and noncovered valley/foothill riparian species. 24 

 CM10 Nontidal Marsh Restoration: Nontidal marsh restoration would take place through 25 
conversion of cultivated lands. Therefore, nontidal marsh restoration would avoid 26 
valley/foothill riparian habitat and would have no impacts on covered and noncovered 27 
valley/foothill riparian species. 28 

 Avoidance and Minimization Measures: Effects on Delta button-celery and slough thistle 29 
potentially resulting from implementation of CM5 would be avoided or minimized though 30 
AMM11 Covered Plant Species and AMM2 Construction Best Management Practices and 31 
Monitoring. Under AMM11, surveys for covered plant species would be performed during the 32 
planning phase of projects, and any impacts on populations of covered species would be avoided 33 
through project design or subsequently minimized though AMM2. 34 

Because no extant occurrences of special-status valley/foothill riparian plant species are known to 35 
occur in the study area, Alternative 4 is not expected to adversely affect any special-status 36 
valley/foothill riparian plants. Modeled habitat for both Delta button-celery and slough thistle 37 
would be affected. Under AMM11, surveys for covered plant species would be performed during the 38 
planning phase for floodplain restoration. If Delta button-celery or slough thistle were found to be 39 
present in the floodplain restoration area, then the project would be designed to avoid impacts on 40 
the populations. Therefore, Alternative 4 would not have an adverse effect on these species. 41 

The BDCP proposes to benefit Delta button-celery and slough thistle by restoring 5,000 acres of 42 
valley/foothill riparian habitat and re-introducing two occurrences of both species. Establishing 43 
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new populations of Delta-button-celery or slough thistle would be a beneficial effect. However, 1 
establishing new populations is an untried, unproven procedure and may not be feasible. 2 

NEPA Effects: Implementation of the BDCP under Alternative 4 would not have an adverse effect on 3 
special-status valley/foothill riparian plant species. 4 

CEQA Conclusion: Under Alternative 4, the BDCP would not result in a reduction in the range and 5 
numbers of covered and noncovered valley/foothill riparian plant species because no extant 6 
occurrences of special-status valley/foothill riparian plant species are known to occur in the study 7 
area and because implementation of AMMs would include surveys for covered plant species and 8 
measures to avoid or minimize potential impacts through project design. This impact would be less 9 
than significant. No mitigation is required. 10 

Tidal Wetland Species 11 

Seven covered plants and one noncovered special-status plant species occur in tidal wetlands in the 12 
study area (Tables 12-2, 12-3, summarized in Table 12-4-66). Five tidal wetland habitat models 13 
were developed for the seven covered plant species occurring in tidal wetland habitat. 14 

Modeled habitat for Mason’s lilaeopsis and Delta mudwort was mapped as areas within 10 feet (3 15 
meters) on either side of the landward boundary of tidal perennial aquatic land cover type, which 16 
was obtained from the BDCP GIS vegetation data layer. 17 

The side-flowering skullcap model mapped the distribution of suitable habitat in the study area 18 
according to the species’ habitat association with woody riparian habitat. The model selected Delta 19 
riparian vegetation types providing the habitat characteristics that side-flowering skullcap seems to 20 
require, namely, woody substrate in freshwater tidal areas. The model included vegetation subunits 21 
of the BDCP Valley Riparian natural community characterized by California dogwood, white alder, 22 
and arroyo willow. 23 

The modeled habitat for soft bird’s-beak consisted of pickleweed- and saltgrass-dominated 24 
vegetation units located west of the Antioch Bridge. Modeled habitat for these two plant species was 25 
mapped as areas within 10 feet (3 meters) on either side of the landward boundary of tidal 26 
perennial aquatic land cover types. The model used all Tidal Brackish Emergent Wetland polygons 27 
that were limited by specific vegetation units that are known to be closely associated with soft 28 
bird’s-beak habitat. 29 

Habitat for Delta tule pea and Suisun Marsh aster was modeled separately based on the salinity of 30 
the water. For the tidal freshwater emergent wetland BDCP land cover type, modeled habitat was 31 
mapped as the area within 10 feet (3 meters) of the landward side of the landward boundary, 32 
exclusively where this land cover type is adjacent to grassland, vernal pool complex, valley/foothill 33 
riparian, or cultivated land habitats cover types. For brackish water areas in and near Suisun Marsh, 34 
the model used all tidal brackish emergent wetland polygons within an elevation range of 7 to 10 35 
feet (2 to 3 meters) to capture elevations 1 foot (30 centimeters) below intertidal to 2 feet (60 36 
centimeters) above intertidal.  37 

The modeled habitat for Suisun thistle in and near Suisun Marsh consists of all tidal brackish 38 
emergent wetland polygons with the appropriate vegetation. This included vegetation units 39 
dominated by saltscale, saltgrass, pickleweed, and broad-leaved peppergrass. 40 
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Full implementation of Alternative 4 would include the following conservation actions over the term 1 
of the BDCP to benefit covered tidal wetland species (see Chapter 3, Section 3.3, Biological Goals and 2 
Objectives, of the Draft BDCP). 3 

 No net loss of Mason’s lilaeopsis and delta mudwort occurrences within restoration sites, or 4 
within the area of affected tidal range of restoration projects (Objective DMW/ML1.1, associated 5 
with CM4 and CM11). 6 

 No net loss of Delta tule pea and Suisun Marsh aster occurrences within restoration sites 7 
(Objective DTP/SMA1.1, associated with CM4 and CM11). 8 

 Restore tidal inundation to wetlands in the Hill Slough Ecological Reserve and to the ponded 9 
area at Rush Ranch (Objective SBB/SuT1.1, associated with CM4). 10 

 Complete seed banking of all existing Suisun Marsh populations and the representative genetic 11 
diversity using accepted seed banking protocols (Objective SBB/SuT1.2, associated with CM11). 12 

 Establish a cultivated population of Suisun thistle from wild seed using accepted seed collection 13 
protocols (Objective SBB/SuT1.3, associated with CM11). 14 

 Establish two occurrences of Suisun thistle in Conservation Zone 11 (Objective SBB/SuT1.4, 15 
associated with CM11). 16 

Of 17,357 acres of tidal wetlands in the study area, Alternative 4 would affect 25 acres, including 17 
areas that are modeled habitat for Mason’s lilaeopsis, Delta mudwort, side-flowering skullcap, Delta 18 
tule pea, Suisun Marsh aster, soft bird’s-beak, and Suisun thistle. Known occurrences of all of these 19 
species would be affected. In addition, three occurrences of Bolander’s water-hemlock, a noncovered 20 
special-status species, could be affected by tidal habitat restoration. Table 12-4-66 summarizes the 21 
acreage of modeled habitat for covered tidal wetland species and the number of occurrences of each 22 
special-status tidal wetland species in the study area. 23 
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Table 12-4-66. Summary of Impacts on Tidal Wetland Plant Species under Alternative 4 1 

 Acres in 
Study 
Area 

Acres 
Affected 

Occurrences 
in Study Area 

Occurrences 
Affected Impacts 

Habitat 
Delta mudwort/ 
Mason’s lilaeopsis 
modeled habitat 

6,081 65 — — Habitat loss from construction of 
water conveyance facilities, tidal 
habitat restoration, Yolo Bypass 
fisheries enhancements, and 
floodplain restoration 

Side-flowering 
skullcap modeled 
habitat 

2,497 20 — — Habitat loss from construction of 
water conveyance facilities, tidal 
habitat restoration, and floodplain 
restoration 

Soft bird’s-beak 
modeled habitat 

1,228 73 — — Habitat loss from tidal habitat 
restoration 

Delta tule pea/Suisun 
Marsh aster modeled 
habitat 

5,853 5 — — Habitat loss from construction of 
water conveyance facilities, tidal 
habitat restoration, Yolo Bypass 
fisheries enhancements, and 
floodplain restoration 

Suisun thistle 
modeled habitat 

1,281 73 — — Habitat loss from tidal habitat 
restoration 

Tidal brackish 
emergent wetland 

8,501 0 — — Habitat loss from tidal habitat 
restoration 

Tidal freshwater 
emergent wetland 

8,856 29 — — Habitat loss from construction of 
water conveyance facilities, tidal 
habitat restoration, Yolo Bypass 
fisheries enhancements, and 
floodplain restoration 

Covered Species 
Delta mudwort — — 58 3 Occurrences affected by tidal 

habitat restoration 
Delta tule pea — — 106 26 Occurrences affected by tidal 

habitat restoration 
Mason’s lilaeopsis — — 181 23 Occurrences affected by 

construction of water conveyance 
facilities and tidal habitat 
restoration 

Side-flowering 
skullcap 

— — 12 1 Occurrence affected by 
construction of water conveyance 
facilities 

Soft bird’s-beak — — 13 7 Occurrences affected by tidal 
habitat restoration 

Suisun Marsh aster — — 164 29 Occurrences affected by 
construction of water conveyance 
facilities and tidal habitat 
restoration 

Suisun thistle — — 4 0 None 
Noncovered Species 
Bolander’s water 
hemlock 

— — 8 3 Occurrences affected by tidal 
habitat restoration 

 2 
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Impact BIO-173: Effects on Habitat and Populations of Tidal Wetland Plants  1 

Alternative 4 would have adverse effects on tidal marsh special-status plant species through 2 
implementation of CM1, CM2, CM4, and CM5. No adverse effects are expected from implementation 3 
of CM3, or CM6–CM9. 4 

The individual effects of each relevant conservation measure are addressed below. A summary 5 
statement of the combined impacts and NEPA and CEQA conclusions follows the individual 6 
conservation measure discussions. 7 

 CM1 Water Facilities and Operations: Construction of the Alternative 4 water conveyance 8 
facilities would remove 39 acres of modeled habitat for delta mudwort and Mason’s lilaeopsis, 9 9 
acres of modeled habitat for side-flowering skullcap, and 2 acres of modeled habitat for Delta 10 
tule pea and Suisun Marsh aster. The extent to which modeled habitat is actually occupied by 11 
these species is not known; however, eight occurrences of Mason’s lilaeopsis, three occurrences 12 
of Suisun Marsh aster, and one occurrence of side-flowering skullcap in the study area could be 13 
affected by construction impacts. No known occurrences of the other covered and noncovered 14 
tidal wetland species would be affected by construction of the water conveyance facilities. 15 

 CM2 Yolo Bypass Fisheries Enhancement: Construction of the Yolo Bypass fisheries 16 
enhancements would remove 5 acres of modeled habitat for Mason’s lilaeopsis and delta 17 
mudwort. The extent to which modeled habitat is actually occupied by these species is not 18 
known; however, no known occurrences in the study area would be affected. Yolo Bypass 19 
operations would result in more frequent and longer inundation of 8 acres of modeled habitat 20 
Delta tule peas and Suisun Marsh aster. Two occurrences of Suisun Marsh aster could be affected 21 
by Yolo Bypass operations. Habitat for these species is normally periodically inundated or 22 
saturated; therefore, a small increase in the frequency and duration of periodic inundation of the 23 
habitat would not be expected to have a substantial effect. 24 

 CM3 Natural Communities Protection and Restoration: The BDCP proposes restoring or creating 25 
20 linear miles of transitional tidal areas within other natural communities that would be 26 
created or restored, including 3,000 acres of tidal brackish emergent wetland and 13,900 acres 27 
of tidal freshwater emergent wetland. In addition, the habitat and ecosystem functions of these 28 
areas would be maintained and enhanced. The BDCP does not specifically propose to protect 29 
any occurrences of covered tidal wetland species nor does it propose active restoration of 30 
affected habitat or occurrences. Instead, the BDCP assumes that the 20 linear miles of restored 31 
transitional tidal areas will be passively colonized by the covered tidal wetland species. 32 

 CM4 Tidal Natural Communities Restoration: Tidal habitat restoration would permanently 33 
remove 6 acres of modeled habitat for Mason’s lilaeopsis and Delta mudwort. Habitat loss would 34 
occur through conversion of the species habitat (at and immediately above the tidal zone in 35 
marshes and along rivers and streams) to inundated tidal habitat. The extent to which modeled 36 
habitat is actually occupied by the species is not known; however, 14 of 181 known occurrences 37 
of Mason’s lilaeopsis and three of 58 known occurrences of delta mudwort in the study area 38 
could be affected by tidal habitat restoration. 39 

Tidal habitat restoration would remove 4 acres of modeled habitat for side-flowering skullcap. 40 
Whether the affected modeled habitat is actually occupied by side-flowering skullcap is not 41 
known; however, none of the 12 known occurrences in the study area would be affected. 42 

Tidal habitat restoration would remove 2 acres of modeled habitat for Delta tule pea and Suisun 43 
Marsh aster. Habitat loss would result from conversion of the species habitat (at and 44 
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immediately above the tidal zone in marshes and along rivers and streams) to inundated tidal 1 
habitat. However, the BDCP would allow up to 50 acres of modeled habitat to be converted to 2 
inundated tidal habitat. The extent to which modeled habitat is actually occupied by the species 3 
is not known; however, 26 of 112 known occurrences of Delta tule pea and 23 of 145 4 
occurrences of Suisun Marsh aster in the study area could be affected. 5 

Tidal habitat restoration could affect 73 acres of modeled habitat for soft bird’s-beak and Suisun 6 
thistle, including 1.3 acres of critical habitat. The extent to which modeled habitat is actually 7 
occupied by the species is not known; however, seven of 13 known occurrences of soft bird’s-8 
beak in the study area could be affected. None of the four known occurrences of Suisun thistle in 9 
the study area would be affected. 10 

Tidal habitat restoration could affect three of eight known occurrences of Bolander’s water-11 
hemlock, a noncovered special-status species in the study area. Because Bolander’s water-12 
hemlock occurs in tidal marsh, it may benefit from tidal marsh restoration. However, site 13 
preparation, earthwork, and other site activities could adversely affect Bolander’s water-14 
hemlock through direct habitat removal.  15 

 CM5 Seasonally Inundated Floodplain Restoration: Floodplain restoration levee construction 16 
would remove 3 acres of modeled habitat for Mason’s lilaeopsis and delta mudwort and 2 acres 17 
of modeled habitat for side-flowering skullcap. No known occurrences of these species in the 18 
study area would be affected by floodplain restoration.  19 

Floodplain restoration would result in more frequent and longer inundation of 12 acres of 20 
modeled habitat for Mason’s lilaeopsis and delta mudwort, 6 acres of modeled habitat for side-21 
flowering skullcap, and 1 acre of modeled habitat for Delta tule peas and Suisun Marsh aster. No 22 
known occurrences of these species in the study area would be affected by periodic inundation 23 
of restored floodplain habitat. Habitat for these species is normally periodically inundated or 24 
saturated; therefore, a small increase in the frequency and duration of periodic inundation of the 25 
habitat would not be expected to have a substantial effect.  26 

 CM6 Channel Margin Enhancement: Effects of channel margin enhancement were not analyzed 27 
separately from the effects of tidal habitat restoration. Channel margin enhancement would 28 
have adverse effects on tidal wetland plants through direct removal and habitat modification. 29 
However, it would have beneficial effects on these species by improving the habitat functions for 30 
these species as a result of riprap removal and creation of floodplain benches. Side-flowering 31 
skullcap would benefit from installation of large woody material, which it appears to colonize. 32 

 CM7 Riparian Natural Community Restoration: Riparian habitat restoration is not expected to 33 
adversely affect special-status tidal wetland plants. Preparatory work that involves habitat 34 
disturbance would occur during implementation of CM4 and CM5. Riparian plantings carried out 35 
for CM7 would be placed in floodplain areas, not in tidal wetlands.  36 

 CM8 Grassland Natural Community Restoration: No tidal wetlands or occurrences of special-37 
status tidal wetland plants are present within areas proposed for grassland communities 38 
restoration. Therefore, grassland communities restoration would have no impacts on covered 39 
and noncovered tidal wetland species. 40 

 CM9 Vernal Pool and Alkali Seasonal Wetland Complex Restoration: No tidal wetlands or 41 
occurrences of special-status tidal wetland species are present within areas proposed for vernal 42 
pool complex restoration. Therefore, vernal pool complex restoration would have no impacts on 43 
covered and noncovered tidal wetland species. 44 
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 CM10 Nontidal Marsh Restoration: Nontidal marsh restoration would take place through 1 
conversion of cultivated lands. Therefore, nontidal marsh restoration would avoid tidal wetland 2 
habitat and would have no impacts on covered and noncovered tidal wetland species. 3 

 Avoidance and Minimization Measures: Effects on covered tidal wetland plant species potentially 4 
resulting from implementation of CM1, CM2, CM4, and CM5 would be avoided or minimized 5 
though AMM11 Covered Plant Species, AMM2 Construction Best Management Practices and 6 
Monitoring, AMM30 Transmission Line Design and Alignment Guidelines, and AMM37 Recreation. 7 
Under AMM11, surveys for covered plant species would be performed during the planning 8 
phase of projects, and any impacts on populations of covered species would be avoided through 9 
project design or subsequently minimized though AMM2. In addition, AMM11 contains specific 10 
guidance to avoid adverse modification of any of the primary constituent elements for Suisun 11 
thistle or soft bird’s-beak critical habitat. AMM30, which specifies that the alignment of 12 
proposed transmission lines will be designed to avoid sensitive terrestrial and aquatic habitats 13 
when siting poles and towers, to the maximum extent feasible, would avoid some impacts on 14 
Mason’s lilaeopsis and side-flowering skullcap. AMM37 requires that new recreation trails avoid 15 
populations of covered tidal wetland species. 16 

In summary, the GIS analysis indicates that Alternative 4 would result in the loss of modeled habitat 17 
for all of the covered species and result in adverse effects on known occurrences of all of the special-18 
status species occurring in tidal wetlands. However, the BDCP predicts that habitat restoration 19 
activities would greatly expand the amount of habitat available to each of these species, offsetting 20 
any potential loss of habitat or occurrences resulting from covered activities.  21 

Delta mudwort could lose 65 acres of modeled habitat (1.1%), including all or part of three 22 
occurrences. The BDCP predicts that tidal habitat restoration activities proposed under CM4 23 
(Objectives TBEWNC1.1 and TFEWNC1.1) would increase the extent of habitat available for 24 
colonization by Delta mudwort, which could offset this habitat loss. Channel margin enhancement 25 
(CM6) and riparian natural community restoration (CM7) will also consider the potential for 26 
creating habitat for Delta mudwort; creation of suitable habitat under these measures could also 27 
help offset this habitat loss. Although active restoration of this species is not proposed, the BDCP 28 
predicts that natural expansion of populations into the restored habitat would take place and result 29 
in no net loss of occurrences (Objective DMW/ML1.1, associated with CM11). Post-implementation 30 
monitoring of affected occurrences and occurrences in reserve lands would be done to confirm that 31 
no net loss of occurrences has been achieved (Monitoring Action CM11-21, associated with CM11).  32 

Mason’s lilaeopsis could lose 65 acres of modeled habitat (1.1%), including all or part of 23 33 
occurrences. The BDCP predicts that tidal habitat restoration activities proposed under CM4 34 
(Objectives TBEWNC1.1 and TFEWNC1.1) would increase the extent of habitat available for 35 
colonization by Mason’s lilaeopsis, which could offset this habitat loss. Channel margin enhancement 36 
(CM6) and riparian natural community restoration (CM7) will also consider the potential for 37 
creating habitat for Mason’s lilaeopsis; creation of suitable habitat under these measures could also 38 
help offset this habitat loss. Although active restoration of this species is not proposed, the BDCP 39 
predicts that natural expansion of populations into the restored habitat would take place and result 40 
in no net loss of occurrences (Objective DMW/ML1.1, associated with CM11). Post-implementation 41 
monitoring of affected occurrences and occurrences in reserve lands would be done to confirm that 42 
no net loss of occurrences has been achieved (Monitoring Action CM11-21, associated with CM11).  43 

Delta tule pea could lose 5 acres of modeled habitat (0.08%), including all or part of 26 occurrences. 44 
The BDCP predicts that tidal habitat restoration activities proposed under CM4 (Objectives 45 
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TBEWNC1.1 and TFEWNC1.1) would increase the extent of habitat available for colonization by 1 
Delta tule pea, which could offset this habitat loss. Channel margin enhancement (CM6) and riparian 2 
natural community restoration (CM7) will also consider the potential for creating habitat for Delta 3 
tule pea; creation of suitable habitat under these measures could also help offset this habitat loss. 4 
Although active restoration of this species is not proposed, the BDCP predicts that natural expansion 5 
of populations into the restored habitat would take place and result in no net loss of occurrences 6 
(Objective DTP/SMA1.1, associated with CM11). Post-implementation monitoring of affected 7 
occurrences and occurrences in reserve lands would be done to confirm that no net loss of 8 
occurrences has been achieved (Monitoring Action CM11-22, associated with CM11).  9 

Suisun Marsh aster could lose 5 acres of modeled habitat (0.08%), including all or part of 29 10 
occurrences. The BDCP predicts that tidal habitat restoration activities proposed under CM4 11 
(Objectives TBEWNC1.1 and TFEWNC1.1) would increase the extent of habitat available for 12 
colonization by Suisun Marsh aster, which could offset this habitat loss. Channel margin 13 
enhancement (CM6) and riparian natural community restoration (CM7) will also consider the 14 
potential for creating habitat for Suisun marsh aster; creation of suitable habitat under these 15 
measures could also help offset this habitat loss. Although active restoration of this species is not 16 
proposed, the BDCP predicts that natural expansion of populations into the restored habitat would 17 
occur and result in no net loss of occurrences (Objective DTP/SMA1.1, associated with CM11). Post-18 
implementation monitoring of affected occurrences and occurrences in reserve lands would be done 19 
to confirm that no net loss of occurrences has been achieved (Monitoring Action CM11-22, 20 
associated with CM11).  21 

All four of these species (Delta mudwort, Mason’s lilaeopsis, Delta tule pea, and Suisun Marsh aster) 22 
are widespread in the study area with many occurrences. Habitat modification and loss are the 23 
primary stressors that are responsible for their decline and that currently limit their distribution 24 
and abundance. Therefore, restoring large areas of habitat and improving habitat functions for these 25 
species would provide a reasonable expectation that the distribution and abundance of these 26 
species would also improve. Because a relatively small amount of modeled habitat would be 27 
adversely affected (less than 1% of the total), it is likely that the initial adverse effects of covered 28 
activities on these species would be offset and that the overall effect of Alternative 4 on these 29 
species would not be adverse.  30 

Side-flowering skullcap could lose 20 acres of modeled habitat (0.8%), including all or part of one 31 
occurrence. One occurrence would be avoided through implementation of AMM30. The location of a 32 
second potentially affected occurrence, which was last observed in 1892, is not known precisely. 33 
Under AMM11, this occurrence would be surveyed for, and because this is a tidal freshwater 34 
wetland species, avoidance of the habitat during project construction would be highly likely. The 35 
BDCP predicts that tidal habitat restoration activities proposed under CM4 (Objectives TBEWNC1.1 36 
and TFEWNC1.1) would increase the extent of habitat available for colonization by side-flowering 37 
skullcap, which could offset this habitat loss. Channel margin enhancement (CM6) and riparian 38 
natural community restoration (CM7) will also consider the potential for creating habitat for side-39 
flowering skullcap; creation of suitable habitat under these measures could also help offset this 40 
habitat loss. No active restoration of this species is proposed, and no post-implementation 41 
monitoring of affected occurrences and occurrences in reserve lands would be done. Because 42 
impacts on occurrences of side-flowering skullcap would be avoided, and because loss of modeled 43 
habitat for the species would be offset through restoration, the overall effect of Alternative 4 on this 44 
species would not be adverse. 45 
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Soft bird’s-beak could lose 73 acres of modeled habitat (6%), including all or part of seven 1 
occurrences. The BDCP predicts that tidal habitat restoration activities proposed under CM4 2 
(Objectives TBEWNC1.1 and TFEWNC1.1) would increase the extent of habitat available for 3 
colonization by soft bird’s-beak, which could offset this habitat loss. Tidal restoration in the Hill 4 
Slough Ecological Reserve would be done to increase potential habitat there for soft bird’s-beak 5 
(Objective SBB/SuT1.1, associated with CM4). In addition, activities to control invasive plants and 6 
manage livestock in tidal marsh habitat under CM11 could enhance habitat for soft bird’s-beak. 7 
Although no active restoration of this species is proposed, post-implementation monitoring of soft 8 
bird’s-beak occurrences in proximity to tidal restoration sites would be done to confirm that 9 
occurrences are stable or increasing (Monitoring Action CM11-22, associated with CM11). Soft 10 
bird’s-beak has a restricted distribution in the study area with highly localized occurrences, and 11 
habitat modification is the primary factor responsible for the species’ decline and limiting the 12 
species’ distribution and abundance. Improving habitat functions for this species would provide a 13 
reasonable expectation that the distribution and abundance of soft bird’s-beak would also improve. 14 
Although a substantial amount of modeled habitat could be affected, the primary habitat for soft 15 
bird’s-beak is high tidal brackish marsh, and the affected habitat is low tidal brackish marsh. 16 
Therefore, it is likely that the overall effect of Alternative 4 on this species would not be adverse. 17 

Suisun thistle could lose 73 acres of modeled habitat (6%), although no occurrences would be 18 
affected. The BDCP predicts that tidal habitat restoration activities proposed under CM4 (Objectives 19 
TBEWNC1.1 and TFEWNC1.1) would increase the extent of habitat available for colonization by 20 
Suisun thistle, which could offset this habitat loss. Tidal restoration in the Hill Slough Ecological 21 
Reserve and at Rush Ranch would be done to increase potential habitat there for Suisun thistle 22 
(Objective SBB/SuT1.1, associated with CM4). In addition, activities to control invasive plants and 23 
manage livestock in tidal marsh habitat under CM11 could enhance habitat for Suisun thistle. In 24 
addition, two new occurrences of Suisun thistle would be established in CZ 11 (Objective 25 
SBB/SuT1.4, associated with CM11). Post-implementation monitoring of Suisun thistle occurrences 26 
in proximity to tidal restoration sites would be done to confirm that occurrences are stable or 27 
increasing (Monitoring Action CM11-22, associated with CM11). Habitat restoration, enhancement 28 
of habitat functions, and establishment of new occurrences would offset any potential loss of 29 
modeled habitat for Suisun Marsh thistle. 30 

Three occurrences of Bolander’s water-hemlock could be affected. Although the extent of potential 31 
habitat affected was not determined, it would be comparable to that for Delta tule pea and Suisun 32 
Marsh aster (5 acres). Tidal habitat restoration activities proposed under CM4 (Objectives 33 
TBEWNC1.1 and TFEWNC1.1) could increase the extent of habitat available for colonization by 34 
Bolander’s water-hemlock, which could offset this habitat loss. Because only a few scattered 35 
occurrences of Bolander’s water-hemlock are present in the study area, there is no reasonable 36 
expectation that habitat restoration without active species-specific restoration activities would 37 
result in the establishment of new occurrences to offset the losses. Also, because Bolander’s water-38 
hemlock is a noncovered species, the species protections and occurrence monitoring afforded to 39 
covered species under the BDCP would not apply to this species. Therefore, the effects of Alternative 40 
4 on Bolander’s water hemlock could be adverse. 41 

NEPA Effects: The loss of modeled and occupied habitat for special-status tidal wetland plants 42 
would be offset through tidal habitat restoration (CM4). Therefore, implementation of Alternative 4 43 
would result in no adverse effects on seven of eight special-status tidal habitat species in the study 44 
area. Alternative 4 would result in a reduction in the range and numbers of Bolander’s water-45 
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hemlock, which would be an adverse effect. Adverse effects on Bolander’s water-hemlock could be 1 
avoided or offset through implementation of Mitigation Measure BIO-170. 2 

CEQA Conclusion: Because loss of occurrences and modeled habitat for covered tidal habitat plant 3 
species would be offset through habitat restoration, impacts on covered tidal wetland plants as a 4 
result of implementing Alternative 4 would not be significant. However, the loss of Bolander’s 5 
water-hemlock populations in CZ 11 would result in a reduction in the range and numbers of this 6 
species and would be a significant impact. Implementation of Mitigation Measure BIO-170 would 7 
reduce this impact to a less-than-significant level by conducting surveys and implementing 8 
measures to avoid, minimize, or compensate for impacts to noncovered special-status plant species. 9 

Mitigation Measure BIO-170: Avoid, Minimize, or Compensate for Impacts on Noncovered 10 
Special-Status Plant Species 11 

Please see Mitigation Measure BIO-170 under Impact BIO-170. 12 

Inland Dune Species 13 

Five special-status plant species occur in inland dune habitat in the study area. None of the species is 14 
covered under the BDCP, and no habitat models were prepared for inland dune habitat. Table 12-4-15 
67 summarizes the acreage of inland dune habitat in the study area and the number of occurrences 16 
for each special-status inland dune species in the study area. 17 

Table 12-4-67. Summary of Impacts on Inland Dune Plants under Alternative 4 18 

 Acres in  

Study Area 

Acres  

Affected 

Occurrences  

in Study Area 
Occurrences 
Affected Impacts 

Habitat 

Inland Dunes 19 0 — — None 

Noncovered Species 

Hoover’s cryptantha — — 1 0 None 

Antioch Dunes buckwheat — — 1 0 None 

Mt. Diablo buckwheat — — 1 0 None 

Contra Costa wallflower — — 3 0 None 

Antioch Dunes evening-primrose — — 9 0 None 

 19 

Impact BIO-174: Effects on Habitat and Populations of Inland Dune Plants  20 

Alternative 4 would have no adverse effects on inland dune species (Table 12-4-67). No construction 21 
activities or habitat restoration would take place where the species occur. No specific actions to 22 
benefit inland dune species are proposed. 23 

NEPA Effects: Implementation of the BDCP under Alternative 4 would not affect special-status 24 
inland dune species. 25 

CEQA Conclusion: Because the BDCP would not affect inland dune habitat, implementation of 26 
Alternative 4 would have no impacts on inland dune species. No mitigation is required. 27 
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Nontidal Wetland Species 1 

No covered plant species occur in nontidal wetlands in the study area; however, six noncovered 2 
special-status plant species occur in nontidal wetlands in the study area. Table 12-4-68 summarizes 3 
the acreage of nontidal wetland habitat in the study area and the number of occurrences of each 4 
special-status nontidal wetland species in the study area. 5 

Table 12-4-68. Summary of Impacts on Nontidal Wetland Plant Species under Alternative 4 6 

 Acres in 
Study 
Area 

Acres 
Affected 

Occurrences 
in Study 
Area 

Occurrences 
Affected Impacts 

Habitat 

Nontidal freshwater 
aquatic 

5,567 362 — — Loss of habitat from 
construction of water 
conveyance facilities, tidal 
habitat restoration, and 
floodplain restoration 

Nontidal freshwater 
perennial emergent 
wetland 

1,509 142 — — Loss of habitat from 
construction of water 
conveyance facilities, tidal 
habitat restoration, Yolo Bypass 
Fisheries enhancements, and 
floodplain restoration 

Noncovered Species 

Watershield — — 3 1 Loss of habitat from 
construction of water 
conveyance facilities 

Bristly sedge — — 18 3 Loss of habitat from 
construction of water 
conveyance facilities 

Woolly rose-
mallowa 

— — 121 15 Loss of habitat from 
construction of water 
conveyance facilities and tidal 
habitat restoration 

Eel grass pondweed — — 1 0 None 

Sanford’s 
arrowhead 

— — 23 2 Loss of habitat from 
construction of water 
conveyance facilities and tidal 
habitat restoration 

Marsh skullcapa — — 1 0 None 

a Also occurs in valley/foothill riparian habitat. 

 7 

Impact BIO-175: Effects on Habitat and Populations of Nontidal Wetland Plants  8 

Under Alternative 4, known occurrences watershield, bristly sedge, woolly rose-mallow, and 9 
Sanford’s arrowhead would be within the proposed footprint for the water conveyance facilities or 10 
within the hypothetical footprint for restoration activities and would be adversely affected. 11 
Alternative 4 would have no adverse effects on eel-grass pondweed or marsh skullcap.  12 
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The individual effects of each relevant conservation measure are addressed below. A summary 1 
statement of the combined impacts and NEPA and CEQA conclusions follows the individual 2 
conservation measure discussions. 3 

 CM1 Water Facilities and Operations: Construction of the Alternative 4 water conveyance 4 
facilities would adversely affect four noncovered special-status plant species occurring in 5 
nontidal wetlands. One of three watershield occurrences in CZ 5 on Bouldin Island could be 6 
affected by construction of the water conveyance facilities. This is a historical occurrence that 7 
has not been observed since 1893, and it may be extirpated (California Department of Fish and 8 
Wildlife 2013). Three occurrences of bristly sedge in CZ 4 and CZ 5, including approximately 9 
1.54 acres of occupied habitat, would be affected by construction of the water conveyance 10 
facilities. Fifteen occurrences of woolly rose-mallow would be affected. Six occurrences in CZ 4 11 
could be removed during construction of the intake facilities and disposal of reusable tunnel 12 
material, and four occurrences in CZ 6 and four occurrences in CZ 8 would be affected by 13 
construction of other facilities and by geotechnical investigations. Construction of the water 14 
conveyance facilities would remove occupied habitat at one occurrence of Sanford’s arrowhead 15 
in CZ 4. Under Alternative 4, construction and operation of the water conveyance facilities could 16 
affect 77 acres of nontidal wetlands, which could have adverse effects on undiscovered 17 
occurrences of the six non-covered special-status nontidal wetland plant species.  18 

 CM2 Yolo Bypass Fisheries Enhancement: No known occurrences of special-status nontidal 19 
wetland plants are present in the hypothetical footprint for construction or operation of the 20 
Yolo Bypass fisheries enhancements. Therefore, construction and operation of the Yolo Bypass 21 
Fisheries enhancements would not affect special-status nontidal marsh species. 22 

 CM3 Natural Communities Protection and Restoration: No specific natural communities 23 
protection is proposed for nontidal wetlands under the BDCP. Therefore, no occurrences of 24 
special-status nontidal species are proposed for protection. 25 

 CM4 Tidal Natural Communities Restoration: One known occurrence of Sanford’s arrowhead is 26 
present within areas that could be affected by tidal habitat restoration in CZ 2. One known 27 
occurrence of woolly rose-mallow is present within areas that could be affected by tidal habitat 28 
restoration in CZ 7. No other known occurrences of special-status nontidal wetland species are 29 
present within areas proposed for tidal habitat restoration. Therefore, tidal habitat restoration 30 
could have adverse effects on two special-status nontidal wetland species. 31 

 CM5 Seasonally Inundated Floodplain Restoration: No known occurrences of special-status 32 
nontidal wetland species are present within areas proposed for floodplain restoration. 33 
Therefore, floodplain restoration and construction of new floodplain levees would have no 34 
impacts on special-status nontidal wetland species. 35 

 CM6 Channel Margin Enhancement: No known occurrences of special-status nontidal wetland 36 
species are present within areas proposed for channel margin habitat enhancement. Therefore, 37 
channel margin habitat enhancement would have no impacts on known occurrences of special-38 
status nontidal wetland species. 39 

 CM7 Riparian Natural Community Restoration: No known occurrences of special-status nontidal 40 
wetland species are present within areas proposed for riparian habitat restoration. Therefore, 41 
riparian habitat restoration would have no impacts on known occurrences of special-status 42 
nontidal wetland species. 43 
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 CM8 Grassland Natural Community Restoration: No known occurrences of special-status nontidal 1 
wetland species are present within areas proposed for grassland communities restoration. 2 
Therefore, grassland communities restoration would have no impacts on special-status nontidal 3 
wetland species. 4 

 CM9 Vernal Pool and Alkali Seasonal Wetland Complex Restoration: No known occurrences of 5 
special-status nontidal wetland species are present within areas proposed for vernal pool 6 
complex restoration. Therefore, vernal pool complex restoration would have no impacts on 7 
special-status nontidal wetland species. 8 

 CM10 Nontidal Marsh Restoration: Nontidal marsh restoration would take place through 9 
conversion of cultivated lands. Therefore, nontidal marsh restoration would avoid existing 10 
nontidal marsh and would have no adverse effects on special-status nontidal wetland species. 11 
The BDCP may benefit nontidal wetland species by creating 400 acres of nontidal freshwater 12 
marsh, including components of nontidal perennial aquatic and nontidal freshwater perennial 13 
emergent wetland communities, and by maintaining and enhancing the habitat functions of 14 
protected and created nontidal wetland habitats for covered and other native species. However, 15 
no specific actions to benefit noncovered species are proposed. 16 

Under Alternative 4, 1,500 acres of nontidal marsh would be restored (Objective NFEW/NPANC1.1, 17 
addressed under CM10). However, these wetlands would be restored primarily as habitat for giant 18 
garter snake. These habitat restoration activities would be unlikely to expand the amount of habitat 19 
available to watershield, bristly sedge, woolly rose-mallow, and Sanford’s arrowhead, potential loss 20 
of habitat or occurrences resulting from covered activities would not be compensated for. Moreover, 21 
because special-status nontidal wetland plant species are not covered under the BDCP, the species 22 
protections afforded to covered species under the AMMs do not apply to these species, and the 23 
effects of Alternative 4 on these species would be adverse. Implementation of Mitigation Measure 24 
BIO-170, Avoid, Minimize, or Compensate for Impacts on Noncovered Special-Status Plant Species, 25 
would reduce these effects. 26 

NEPA Effects: Implementation of the BDCP under Alternative 4 could result in a reduction in the 27 
range and numbers of watershield, bristly sedge, woolly rose-mallow, and Sanford’s arrowhead, four 28 
noncovered nontidal wetland species, which would be an adverse effect. Adverse effects on these 29 
species could be avoided or offset through implementation of Mitigation Measure BIO-170. 30 

CEQA Conclusion: Under Alternative 4, construction of the water conveyance facilities could result 31 
in a reduction in the range and numbers of watershield, bristly sedge, woolly rose-mallow, and 32 
Sanford’s arrowhead. Tidal habitat restoration could result in a reduction in the range and numbers 33 
of woolly rose-mallow and Sanford’s arrowhead. These impacts would be significant. 34 
Implementation of Mitigation Measure BIO-170, which requires avoidance, minimization and 35 
compensation actions for impacts to noncovered species, would reduce these impacts to a less-than-36 
significant level. 37 

Mitigation Measure BIO-170: Avoid, Minimize, or Compensate for Impacts on Noncovered 38 
Special-Status Plant Species 39 

Please see Mitigation Measure BIO-170 under Impact BIO-170. 40 
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General Terrestrial Biology 1 

Wetlands and Other Waters of the United States 2 

Alternative 4 actions would both permanently and temporarily remove or convert wetlands and 3 
open water that are regulated by USACE under Section 404 of the CWA. The 404 regulations and 4 
relevant information on mitigation the effects of impact to wetlands and waters of the United States 5 
(U.S.) are described in Section 12.2.1.1 in Appendix A, Draft EIR/EIS In-Text Chapter Revisions, of this 6 
RDEIR/SDEIS. The following two impacts address the project-level effects of CM1 on these potential 7 
wetlands and waters, and the programmatic-level effects of other relevant conservation actions 8 
(CM2–CM10). CM11–CM21 would not directly result in loss or conversion of wetlands or other 9 
waters of the U.S. The methods used to conduct these analyses are described in Section 12.3.2.4 in 10 
Appendix A, Draft EIR/EIS In-Text Chapter Revisions, of this RDEIR/SDEIS. The waters of the U.S. data 11 
used for this analysis is based on a verified wetland delineation from the USACE that was completed 12 
in early 2015. These waters of the U.S. were mapped at finer scale than that which was done for the 13 
natural community mapping for the BDCP and therefor the acreages of these two datasets differ 14 
when compared to each other. The waters of the U.S. mapping identified numerous agricultural 15 
ditches and seasonal wetlands occurring within and associated with cultivated lands, which explains 16 
the majority of the difference. 17 

Impact BIO-176: Effects of Constructing Water Conveyance Facilities (CM1) on Wetlands and 18 
Other Waters of the United States 19 

Alternative 4 proposes the construction, maintenance, and operation of water conveyance facilities 20 
within, or requiring the unavoidable fill of, waters of the U.S. The estimated fill of jurisdictional 21 
waters associated with this alternative is described in Table 12-4-69 below. Based on the 22 
methodology used to conduct this analysis, the losses would occur at intake, tunnel, pipeline, canal, 23 
and RTM and borrow/spoil storage sites, transmission corridors, and multiple temporary work 24 
areas associated with the construction activity. The permanent wetland or other waters of the 25 
United States loss would occur at various locations along the modified pipeline/tunnel alignment. 26 
The majority of the loss would occur due to the expansion of Clifton Court Forebay, new 27 
transmission lines, construction of Alternative 4’s three intake structures along the eastern bank of 28 
the Sacramento River between Clarksburg and Courtland in the north Delta, and at the RTM storage 29 
sites associated with tunnel construction at various locations, including sites between Lambert Road 30 
and Twin Cities Road, on Bouldin Island, and on Byron Tract, adjacent to Clifton Court Forebay. 31 
Through implementation of an environmental commitment to reuse RTM or dispose of it at 32 
appropriate facilities, as described in Appendix 3B, Environmental Commitments of the Draft 33 
EIR/EIS, it is anticipated that the material would be removed from these areas and applied, as 34 
appropriate, as bulking material for levee maintenance or as fill material for habitat restoration 35 
projects, or would be put to other beneficial means of reuse identified for the material. 36 

The temporary effects on wetlands and waters of the United States would also occur mainly at the 37 
three intake construction sites along the eastern bank of the Sacramento River, and at barge 38 
unloading facilities in the San Joaquin River, Snodgrass Slough, Potato Slough, Connection Slough, 39 
Old River, and West Canal. An additional temporary effect would result from dredging of Clifton 40 
Court Forebay. 41 
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Table 12-4-69. Estimated Fill of Waters of the U.S. Associated with the Construction of Water 1 
Conveyance Facilities under Alternative 4 (acres) 2 

Habitat Type 
Permanent 
Impact 

Temporary Impacts 
Treated as Permanenta 

Temporary 
Impactb Total Impactc 

Agricultural Ditch  45.5 17.4 0 62.9 

Alkaline Wetland 20.3 0.1 0 20.4 

Clifton Court Forebay 258.0 0 1,931.0 258.0 

Conveyance Channel  8.0 2.9 0 10.8 

Depression 29.3 7.1 0 36.4 

Emergent Wetland 57.2 31.5 0 88.8 

Forest 8.3 8.6 0 16.9 

Lake 23.2 0 0 23.2 

Scrub-Shrub 12.8 5.4 0 18.1 

Seasonal Wetland 114.6 25.1 0 139.7 

Tidal Channel  19.2 80.7 0 99.9 

Vernal Pool  0.3 0 0 0.3 

Total 597 179 1,931 775 
a Temporary impacts treated as permanent are temporary impacts expected to last over one year. 

These impact sites will eventually be restored to pre-project conditions; however, due to the duration 
of effect, compensatory mitigation will be included for these areas. 

b Temporary impacts are due to dredging Clifton Court Forebay 
c Total does not include temporary impacts to Clifton Court Forebay because these would just be 

temporary disturbance to open water, which typically do not require compensatory mitigation. 

 3 

The majority of the impacts on wetlands and waters of U.S. are to wetlands found within cultivated 4 
lands (mostly agricultural ditches and seasonal wetlands) and waters associated with Clifton Court 5 
Forebay. The impacted seasonal wetlands mapped within the Conveyance Planning Area, as 6 
described in Section 12.3.2.4 in Appendix A, Draft EIR/EIS In-Text Chapter Revisions, of this 7 
RDEIR/SDEIS, all occur in the central Delta within plowed agricultural fields and would be mostly 8 
affected by the RTM storage sites and transmission line construction. The effects on Clifton Court 9 
Forebay would primarily result from the establishment of new embankments around and across the 10 
existing forebay. The forebay would be expanded to the south by an additional 450 acres of storage 11 
space resulting in a net gain of open water in the forebay. 12 

Unavoidable impacts on waters of the United States would be offset such that the loss of acreage and 13 
functions due to construction activities are fully compensated. Wetland functions are defined as a 14 
process or series of processes that take place within a wetland. These include the storage of water, 15 
transformation of nutrients, growth of living matter, and diversity of wetland plants, and they have 16 
value for the wetland itself, for surrounding ecosystems, and for people. Functions can be grouped 17 
broadly as habitat, hydrologic/hydraulic, or water quality. Not all wetlands perform all functions nor 18 
do they perform all functions equally well. The location and size of a wetland may determine what 19 
functions it will perform. For example, the geographic location may determine its habitat functions, 20 
and the location of a wetland within a watershed may determine its hydrologic/hydraulic or water-21 
quality functions. Many factors determine how well a wetland will perform these functions: climatic 22 
conditions, quantity and quality of water entering the wetland, and disturbances or alteration within 23 
the wetland or the surrounding ecosystem. Wetland disturbances may be the result of natural 24 
conditions, such as an extended drought, or human activities, such as land clearing, dredging, or the 25 
introduction of nonnative species. Wetlands are among the most productive habitats in the world, 26 
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providing food, water, and shelter for fish, shellfish, birds, and mammals, and serving as a breeding 1 
ground and nursery for numerous species. Many endangered plant and animal species are 2 
dependent on wetland habitats for their survival. Hydrologic and hydraulic functions are those 3 
related to the quantity of water that enters, is stored in, or leaves a wetland. These functions include 4 
such factors as the reduction of flow velocity, the role of wetlands as ground-water recharge or 5 
discharge areas, and the influence of wetlands on atmospheric processes. Water-quality functions 6 
include the trapping of sediment, pollution control, and the biochemical processes that take place as 7 
water enters, is stored in, or leaves a wetland. 8 

The functions of the waters of the U.S. that will be temporarily or permanently impacted by this 9 
alternative vary greatly depending primarily on existing land uses and historical levels of 10 
disturbance. Generally, agricultural ditches and conveyance channels, which are regularly 11 
maintained and often devoid of vegetation, support only minimal hydraulic function (water 12 
conveyance), with virtually no water quality or habitat function. With respect to Clifton Court 13 
Forebay, the facility is regularly maintained, but supports some hydrologic, hydraulic, and water 14 
quality functions (e.g. reduction of velocity, groundwater recharge, and trapping of sediment). Tidal 15 
channels affected by this alternative support functions in all three categories, but the level at which 16 
these functions perform vary depending on setting, size, and level of disturbance. The alkaline 17 
wetlands and vernal pools exist in non-native grasslands and have been subjected to some 18 
disturbance due to past land uses. Although these features likely support habitat, water quality, and 19 
hydrologic/hydraulic functions, the capacity of these features to perform such functions vary 20 
depending on the overall ecological setting and level of disturbance. Functions associated with 21 
emergent wetland, forest, and scrub-shrub, depend primarily on the location of these habitat types. 22 
Where they exist as in-stream (in-channel islands) or as the thick band of habitat adjacent to a 23 
waterway, these features are expected to function at a high level. However, where these habitats 24 
exist as thin bands, or where they are situated in agricultural fields, their habitat functions will be 25 
considerably lower. All of the wetlands classified as seasonal wetlands occur in agricultural fields. As 26 
such, their habitat functions have been greatly compromised, but they retain some water quality and 27 
hydrologic/hydraulic function. Like seasonal wetlands, most depressions occur within agricultural 28 
areas; however the depressions may support wetland vegetation at their edges. The areas mapped 29 
as lake are the dredged borrow ponds created during the construction of Interstate 5. Although 30 
relatively small, each lake is likely performing functions from all three categories. 31 

A functional assessment of wetlands proposed for fill will be conducted during the development of 32 
the Conceptual Mitigation Plan as part of the Clean Water Act permitting process. The results of this 33 
assessment will be compared to the expected functions at the proposed mitigation site(s) such that 34 
it can be confirmed that the compensatory mitigation will in fact accomplish full functional 35 
replacement of impacted wetlands. All impacted wetlands will be replaced with fully functional 36 
compensatory wetland habitat demonstrating high levels of habitat, water quality, and 37 
hydrologic/hydraulic function. Since many impacted wetlands will be significantly less than high 38 
function, the compensatory mitigation will result in a net increase in wetland function. 39 

Alternative 4 was designed to avoid waters of the U.S, to the maximum extent practicable. Each of 40 
the conveyance components has been located in upland areas where it was feasible to do so. Once 41 
construction begins, specific measures will be implemented, as described in the AMMs set out in 42 
Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP and in Appendix D, 43 
Substantive BDCP Revisions, of this RDEIR/SDEIS (AMM6), to further avoid and minimize effects to 44 
waters of the U.S. as well as to special-status species. The AMMs will be implemented at all phases of 45 
a project, from siting through design, construction, and on to operations and maintenance. The 46 
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AMMs that pertain specifically to waters of the U.S. are AMM1 Worker Awareness Training, AMM2 1 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 2 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 3 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 4 
Material, AMM7 Barge Operations Plan, AMM10 Restoration of Temporarily Affected Natural 5 
Communities, AMM12 Vernal Pool Crustaceans, AMM30 Transmission Line Design and Alignment 6 
Guidelines, AMM34 Construction Site Security, and AMM36 Notification of Activities in Waterways. 7 

The implementation of measures to avoid and minimize impacts on habitat for aquatic species and 8 
species which utilize aquatic habitats, such as California tiger salamander, giant garter snake, 9 
California red legged frog, western pond turtle, riparian woodrat, and riparian brush rabbit, will also 10 
result in further avoidance and minimization of effects to waters of the United States.  11 

Aside from wetland habitats that would be created as a result of implementing CMs 4-10, some of 12 

which could serve the dual purpose of offsetting effects to species and mitigating impacts on 13 

waters of the U.S., more specific mitigation is required to ensure that there is no net loss of 14 

wetland functions and values as a result of implementing Alternative 4 pursuant to USACE’s and 15 

U.S. EPA’s Mitigation Rule (see Section 12.2.1.1 in Appendix A, Draft EIR/EIS In-Text Chapter 16 

Revisions of this RDEIR/SDEIS). Mitigation Measure BIO-176, Compensatory Mitigation for Fill of 17 

Waters of the U.S. would be available to address adverse impacts on waters of the U.S. 18 

NEPA Effects: The permanent and temporary loss of these jurisdictional wetlands and waters of the 19 
U.S. as a result of constructing Alternative 4 water conveyance facilities would be a substantial effect 20 
if not compensated by wetland protection and/or restoration. This loss would represent a removal 21 
of federally protected wetlands as defined by Section 404 of the CWA. The Plan under Alternative 4 22 
would implement AMMs 1-7, 10, 12, 30, 34, and 36, which would avoid and minimize fill of wetlands 23 
and waters and any indirect effects to wetlands and waters.. However, specific mitigation would be 24 
required to ensure that Alternative 4 does not result in a loss of functions and values of waters of the 25 
U.S. and thus that the affect is not adverse. Mitigation Measure BIO-176, Compensatory Mitigation for 26 
Fill of Waters of the U.S., would be available to reduce these effects such that they are not adverse.  27 

CEQA Conclusion: The permanent and temporary loss of these jurisdictional wetlands and waters of 28 
the U.S. as a result of constructing Alternative 4 water conveyance facilities would be a significant 29 
impact. Specific mitigation would be required to ensure that Alternative 4 does not result in a loss of 30 
functions and values of waters of the U.S. Mitigation Measure BIO-176, Compensatory Mitigation for 31 
Fill of Waters of the U.S., would be available to reduce the impact to a less-than-significant level. 32 
Alternative 4 does propose to restore up to 76,721 acres of wetland natural communities under the 33 
Plan, which would include 65,000 acres of tidal marsh restoration (CM4), 10,000 acres of seasonally 34 
inundated floodplain restoration (CM5), 21 acres of vernal pool/alkali seasonal wetlands (CM9; 67 35 
acres of vernal pool complex and 72 acres of alkali seasonal wetland complex assuming a wetland 36 
density of 15%), and 1,700 acres of nontidal marsh restoration (CM10). In addition, Alternative 4 37 
would restore 5,000 acres of riparian habitat (CM7), some portion of which may also qualify as 38 
forested or scrub-shrub wetland. In addition, 20 miles of levees will have channel margin 39 
enhancement conducted on them (CM6), which would include improving channel geometry and 40 
restoring riparian, marsh, and mudflat habitats on the water side of levees. 41 

The success in implementing these Conservation Measures would be assured through effectiveness 42 
monitoring, which includes success criteria, and adaptive management as outlined in the Adaptive 43 
Management and Monitoring sections of the Draft BDCP for tidal marsh restoration (Draft BDCP 44 
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Section 3.4.4.4), seasonal floodplain restoration (Draft BDCP Section 3.4.5.4), channel margin 1 
enhancement (Draft BDCP Section 3.4.6.4), valley/foothill riparian restoration (Draft BDCP Section 2 
3.4.7.4), vernal pool and alkali seasonal wetland complex restoration (Draft BDCP Section 3.4.9.4), 3 
and nontidal marsh restoration (Draft BDCP Section 3.4.10.3). All restored areas will be secured in 4 
fee-title or through conservation easements. 5 

Alternative 4 would also result in the protection and management of the following natural 6 
communities that contain wetlands: 750 acres of valley/foothill riparian, 600 acres of vernal pool 7 
complex, 150 acres of alkali seasonal wetland complex, 8,100 acres of managed wetlands, and 50 8 
acres of nontidal marsh. In addition, 8,000 acres of grasslands and 51,625 acres of cultivated lands 9 
will be protected and managed, which would likely include areas of seasonal wetlands, ponds, and 10 
agricultural ditches. 11 

The Plan under Alternative 4 would also implement AMMs 1-7, 10, 12, 30, 34, and 36, which would 12 
avoid and minimize fill of waters of the U.S. and any indirect effects to wetlands and waters. As 13 
stated above, specific mitigation would be required to ensure that Alternative 4 does not result in a 14 
loss of functions and values of waters of the U.S. Mitigation Measure BIO-176, Compensatory 15 
Mitigation for Fill of Waters of the U.S., would be available to reduce the impact to a less-than-16 
significant level. 17 

  18 

Mitigation Measure BIO-176: Compensatory Mitigation for Fill of Waters of the U.S. 19 

All mitigation proposed as compensatory mitigation would be subject to specific success criteria, 20 
success monitoring, long-term preservation, and long-term maintenance and monitoring 21 
pursuant to the requirements of the Mitigation Rule. All compensatory mitigation shall fully 22 
replace lost function through the mechanisms discussed below which will result in restoration 23 
and/or creation of habitat with at least as much function and value as those of the impacted 24 
habitat. In some cases, the mitigation habitat will afford significantly higher function and value 25 
than that of impacted habitat.  26 

Compensation ratios are driven by type, condition, and location of replacement habitat as 27 
compared to type, condition and location of impacted habitat. Compensatory mitigation usually 28 
includes restoration, creation, or rehabilitation of aquatic habitat. The USACE does not typically 29 
accept preservation as the only form of mitigation; use of preservation as mitigation typically 30 
requires a very high ratio of replacement to impact. It is anticipated that ratios will be a 31 
minimum of 1:1, depending on the factors listed above.  32 

Compensatory mitigation will consist of restoration, creation, and/or rehabilitation of aquatic 33 
habitat. Typically, impacted habitat will be replaced in-kind, although impacts on some habitat 34 
types such as agricultural ditches, conveyance channels, and Clifton Court Forebay, will be 35 
mitigated out-of-kind with higher functioning habitat types such as riparian wetland, marsh, 36 
and/or seasonal wetland. Compensatory mitigation shall be accomplished by one, or a 37 
combination of the following methods:  38 

 Purchase credits for restored/created/rehabilitated habitat at an approved wetland 39 
mitigation bank; 40 
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 On-site (adjacent to the project footprint) restoration or rehabilitation of wetlands 1 
converted to uplands due to past land use activities (such as agriculture) or functionally 2 
degraded by such activities; 3 

 On-site (adjacent to the project footprint) creation of aquatic habitat;  4 

 Off-site (within the Delta) restoration or rehabilitation of wetlands converted to uplands 5 
due to past land use activities (such as agriculture) or functionally degraded by such 6 
activities; 7 

 Off-site (within the Delta) creation of aquatic habitat; and/or 8 

 Payment into the Corps’ Fee-in-Lieu program.  9 

Purchase of Credits or Payment into Fee-in-Lieu Program 10 

It is envisioned that purchase of bank credits and/or payment into a fee-in-lieu program will be 11 
utilized for habitat types that would be difficult to restore or create within the Delta. Examples 12 
are vernal pool habitat, which requires an intact hardpan or other impervious layer and very 13 
specific soil types, and alkali seasonal wetland, which requires a specific set of chemical soil 14 
parameters. It is anticipated that only a small amount of compensatory mitigation will fall into 15 
these categories.  16 

On-Site Restoration, Rehabilitation and/or Creation 17 

Much of the Delta consists of degraded or converted habitat that is more or less functioning as 18 
upland. Opportunities will be sought where on-site restoration, rehabilitation, and/or creation 19 
could occur immediately adjacent to the project footprint. It is anticipated that some of the 20 
compensatory mitigation will fall into this category.  21 

Off-Site Restoration, Rehabilitation and/or Creation 22 

There exists, within the immediate vicinity of the project area, Delta land which has been subject 23 
to agricultural practices or other land uses which have degraded or even converted wetlands 24 
that existed historically. Sites within the Delta will be evaluated for their restoration, 25 
rehabilitation, and/or creation potential. It is anticipated that most of the compensatory 26 
mitigation will fall into this category.  27 

Compensatory mitigation will result in no net loss of acreage of Waters of the U.S. and will 28 
accomplish full functional replacement of impacted wetlands. All impacted wetlands will be 29 
replaced with fully functioning wetland habitat demonstrating high levels of habitat, water 30 
quality, and hydrologic/hydraulic function. Since many impacted wetlands are likely to function 31 
at significantly less than high levels, the compensatory mitigation will result in a significant net 32 
increase in wetland function. 33 

Impact BIO-177: Effects of Implementing Other Conservation Measures (CM2–CM10) on 34 
Wetlands and Other Waters of the United States 35 

The habitat protection and restoration activities associated with Alternative 4’s other conservation 36 
measures (CM2–CM10) would alter the acreages and functions and values of wetlands and waters of 37 
the U.S. in the study area over the course of BDCP conservation action implementation. Because 38 
these conservation measures have not been defined to the level of site-specific footprints, it is not 39 
possible to delineate and quantify these effects in detail. Several of the conservation measures (CM2, 40 
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CM4, and CM5) have been described with theoretical footprints for purposes of the effects analysis 1 
contained in Chapter 5, Effects Analysis, of the Draft BDCP.  2 

Because the wetland delineation was only conducted within the Conveyance Planning Area and not 3 
the remainder of the Plan Area, the effects on potential wetlands and waters of the United States 4 
from CM2-CM10 were analyzed by looking at effects on wetland natural communities mapped 5 
within the theoretical footprints for CM2, CM4, and CM5 by assuming that 100% of the 6 
predominantly wetland natural communities listed in Table 12E-37 of Appendix 12E found in 7 
Appendix A, Draft EIR/EIS In-Text Chapter Revisions, of this RDEIR/SDEIS and that 10% of all of the 8 
non-wetland natural communities listed in that table would qualify as wetlands or other waters of 9 
the United States under the CWA. Based on this approach, approximately 19,850 acres of potentially 10 
jurisdictional wetlands and waters could be affected by CM2-CM10. The majority of these impacts 11 
are attributable to the conversion of 13,746 acres of managed wetland to tidal marsh under CM4, 12 
which would likely result in an improvement of wetland function in the Plan Area.  13 

NEPA Effects: The conversion of existing wetland natural communities to other types of wetland 14 
natural communities through implementation of CM2–CM10 for Alternative 4 would be 15 
approximately 19,850 acres. Most of these wetlands would be converted to tidal wetlands and open 16 
water through implementation of CM4. Although the increase in wetland acreage and wetland 17 
functions from these restoration actions could in part offset the effects on waters of the U.S. 18 
occurring in these areas, implementation of Mitigation Measure BIO-176, Compensatory Mitigation 19 
for Fill of Waters of the U.S., would be required to ensure that these effects are not adverse. 20 

CEQA Conclusion: The conversion of existing wetland natural communities to other types of 21 
wetland natural communities through implementation of CM2–CM10 for Alternative 4 would be 22 
approximately 19,850 acres. Most of these wetlands would be converted to tidal wetlands and open 23 
water through implementation of CM4. In total, up to 76,721 acres of wetland natural communities 24 
would be restored under Alternative 4. Although the increase in wetland acreage and wetland 25 
functions from this restoration could in part offset the effects on waters of the U.S. occurring in these 26 
areas, implementation of Mitigation Measure BIO-176, Compensatory Mitigation for Fill of Waters of 27 
the U.S., would be required to ensure that the impacts are reduced to a less-than-significant level.  28 

Shorebirds and Waterfowl 29 

Managed wetlands, tidal natural communities, and cultivated lands (including grain and hay crops, 30 
pasture, field crops, rice, and idle lands) provide freshwater nesting, feeding, and resting habitat for 31 
a large number of Pacific flyway waterfowl and shorebirds. The primary effects of concern for 32 
shorebirds and waterfowl are related to the conversion of managed wetland and cultivated lands to 33 
tidal marsh associated with habitat restoration. Ducks Unlimited (2013) conducted an analysis to 34 
determine the effects of BDCP conservation measures on waterfowl, as well as to determine whether 35 
BDCP actions would impede attainment of the goals established by the Central Valley Joint Venture 36 
(CVJV) Implementation Plan for the Delta, Yolo, and Suisun Marsh drainage basins. The CVJV efforts 37 
are guided by its 2006 Implementation Plan, which is founded on the principles of strategic habitat 38 
conservation (Central Valley Joint Venture 2006). Those principles emphasize the establishment of 39 
population abundance objectives and the use of species-habitat models to link population objectives 40 
to habitat needs. The CVJV has used species-habitat models to translate bird abundance objectives 41 
into habitat objectives, while explicitly identifying the biological assumptions that underpin these 42 
models and the data used to populate them. As a result, the CVJV’s biological planning provides a 43 
framework for evaluating the effects of the BDCP on waterfowl.  44 
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The Ducks Unlimited waterfowl analysis focused primarily on dabbling ducks. Less than 5% of all 1 
geese in the Central Valley occur in the Yolo, Delta, and Suisun Marsh drainage basins. Moreover, 2 
geese in the Central Valley rely mostly on agricultural habitats to meet their food energy needs. The 3 
BDCP’s effect on agricultural habitats is limited to the Delta Basin where about 2500 acres of corn 4 
now available to geese would be converted to other habitats (Ducks Unlimited 2013: Table 5). Food 5 
supplies for geese would still be well in excess of demand even with the loss of these agricultural 6 
habitats (Central Valley Joint Venture 2006, Ducks Unlimited 2013). The duck population objectives 7 
used in the analysis were taken directly from the CVJV Plan. Dabbling duck species make up 92% of 8 
this objective, while diving duck species make up the remaining 8%. Thus, the results were mostly 9 
driven by dabbling duck needs and largely interpreted in the context of dabbling duck foraging 10 
ecology. The 55,000 acres of Tidal Natural Communities Restoration (CM4) would be expected to 11 
benefit diving ducks by providing deep water foraging habitat. Refer to the Ducks Unlimited Report 12 
(Ducks Unlimited 2013) for details of the analysis and methods with respect to the TRUMET model 13 
used to quantify effects on food biomass and food quality. 14 

An analysis was conducted to determine the effects of the BDCP covered activities on wintering and 15 
breeding shorebird habitat (ICF International 2013). This analysis evaluated the relative increase 16 
and decrease in natural communities known to provide important foraging, roosting, and breeding 17 
habitat. Similar to the waterfowl analysis, the results were broken up into the three Central Valley 18 
Joint Venture Basins that overlap with the BDCP study area: Yolo, Delta, and Suisun. Natural 19 
community losses and gains were then translated into species-specific outcomes, comparing the 20 
relative habitat value of each BDCP natural community for each Central Valley shorebird species 21 
(Table 1, ICF International 2013). The shorebird species ranking system displayed in Table 1 (ICF 22 
International 2013) was modified from a table in Stralberg et al. (2011). The table was created using 23 
survey data and experts’ species-specific habitat rankings. The survey data included fall, winter, and 24 
spring density data. This resulted in an overall, cross-season representation of habitat requirements. 25 

Impact BIO-178: Loss or Conversion of Habitat for Waterfowl and Shorebirds as a Result of 26 
Water Conveyance Facilities Construction 27 

Development of the water conveyance facilities (CM1) would result in the permanent removal of 28 
approximately 22 acres of managed wetland, 3 acres of tidal wetlands, 61 acres of nontidal 29 
wetlands, and 3,768 acres of suitable cultivated lands (including grain and hay crops, pasture, field 30 
crops, rice, and idle lands). In addition, 29 acres of managed wetland, 15 acres of tidal wetlands, 15 31 
acres of nontidal wetlands, and 1,339 acres of suitable cultivated lands would be temporarily 32 
impacted. No rice would be impacted as a result of constructing the water conveyance facilities. 33 
These losses of habitat would occur within the first 10 years of Alternative 4 implementation in the 34 
Delta Basin. The BDCP has committed to the near-term protection of 15,400 acres of non-rice 35 
cultivated lands, 200 acres of rice, and 700 acres of rice or “rice equivalent” natural communities 36 
including nontidal wetlands in the near-term. In addition, 4,100 acres of managed wetlands would 37 
be created, protected, and enhanced, 8,850 acres of freshwater tidal wetlands would be restored, 38 
and 2,000 acres of tidal brackish emergent wetland would be restored (see Table 3-4 in Chapter 3, 39 
Description of Alternatives, of this RDEIR/SDEIS). 40 

Construction activities could have an adverse effect on nesting shorebirds or waterfowl if they were 41 
present in or adjacent to work areas and could result in destruction of nests or disturbance of 42 
nesting and foraging behaviors. Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird 43 
Surveys and Avoid Disturbance of Nesting Birds, would be available to minimize adverse effects on 44 
nesting birds. 45 
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NEPA Effects: Habitat loss from construction of the Alternative 4 water conveyance facilities would 1 
not result in an adverse effect on shorebirds and waterfowl because of the acres of natural 2 
communities and cultivated lands that would be restored and protected in the near-term timeframe. 3 
If waterfowl were present in or adjacent to work areas, construction activities could result in 4 
destruction of nests or disturbance of nesting and foraging behaviors, which would represent an 5 
adverse affect on nesting shorebirds and waterfowl individuals. Mitigation Measure BIO-75, Conduct 6 
Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would be available to 7 
minimize adverse effects on nesting birds. 8 

CEQA Conclusion: In the absence of other conservation actions, habitat loss from construction of the 9 
Alternative 4 water conveyance facilities could represent an adverse effect on shorebirds and 10 
waterfowl through habitat modification. However, with of the acres of natural communities and 11 
cultivated lands that would be restored and protected in the near-term timeframe, this impact 12 
would be less-than significant. If waterfowl were present in or adjacent to work areas, construction 13 
activities could result in destruction of nests or disturbance of nesting and foraging behaviors, which 14 
would be a significant impact. Implementation of Mitigation Measure BIO-75, Conduct 15 
Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, which would identify 16 
nesting birds prior to disturbance and would allow for avoidance measures, would reduce this 17 
impact on nesting birds to a less-than-significant level. 18 

Mitigation Measure BIO-75: Conduct Preconstruction Nesting Bird Surveys and Avoid 19 
Disturbance of Nesting Birds 20 

See Mitigation Measure BIO-75 under Impact BIO-75. 21 

Impact BIO-179: Loss or Conversion of Habitat for Wintering Waterfowl as a Result of 22 
Implementation of Conservation Components 23 

Suisun Marsh: Managed seasonal wetlands in Suisun Marsh would be reduced by an estimated 24 
8,818 acres as a result of implementing Alternative 4. This would represent a 25% decrease in 25 
managed seasonal wetlands compared with long-term conditions without Alternative 4 (Ducks 26 
Unlimited 2013, Table 5; ICF International 2013). There is considerable uncertainty about the 27 
biomass and nutritional quality of waterfowl foods produced in Suisun Marsh’s managed wetlands, 28 
which makes it difficult to identify the amount of mitigation needed. To address this uncertainty, 29 
three levels of food biomass and three levels of nutritional quality were modeled for these existing 30 
habitats (Ducks Unlimited 2013, Table 7). Three mitigation scenarios were based on these energetic 31 
assumptions of biomass and food quality were then run to determine a minimum acreage of 32 
managed seasonal wetlands to be protected and enhanced to compensate for the loss of productivity 33 
from habitat conversion to tidal wetlands.  34 

 Scenario 1) Assume that existing managed seasonal wetlands provide low food biomass and low 35 
food quality. Under this assumption, the managed seasonal wetlands in Suisun Marsh produce 36 
50% of the seed biomass of seasonal wetlands elsewhere in the Central Valley, and these seeds 37 
have 60% of the metabolizable energy of seeds produced outside of Suisun Marsh. Given the 38 
assumption that managed seasonal wetlands in Suisun Marsh could be enhanced to provide high 39 
food biomass and high food quality (equal to wetlands in the Central Valley), 5,000 acres of 40 
managed wetlands protected and managed for high biomass and high food quality would 41 
mitigate the conversion of 8,857 acres of managed seasonal wetland to tidal marsh.  42 
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 Scenario 2) Assume that the managed seasonal wetlands lost provide medium food biomass and 1 
medium food quality. Under this assumption, the managed seasonal wetlands in Suisun Marsh 2 
produce 75% of the seed biomass of seasonal wetlands elsewhere in the Central Valley, and 3 
these seeds have 80% of the metabolizable energy of seeds produced outside of Suisun Marsh. 4 
Given the assumption that managed seasonal wetlands in Suisun Marsh could be enhanced to 5 
provide high food biomass and high food quality (equal to wetlands in the Central Valley), 6 
13,300 acres of managed wetlands protected and managed for high biomass and high food 7 
quality would mitigate the conversion of 8,857 acres of managed seasonal wetland to tidal 8 
marsh.  9 

 Scenario 3) Assume that existing managed seasonal wetlands provide low food biomass and low 10 
food quality. Given the assumption that managed seasonal wetlands in Suisun Marsh could only 11 
be enhanced to provide medium food biomass and medium food quality (produce 75% of the 12 
seed biomass of seasonal wetlands elsewhere in the Central Valley, and these seeds have 80% of 13 
the metabolizable energy of seeds produced outside of Suisun Marsh), 8,800 acres of managed 14 
wetlands protected and managed for medium biomass and medium food quality would mitigate 15 
the conversion of 8,857 acres of managed seasonal wetland to tidal marsh.  16 

The BDCP has committed to protecting and enhancing a minimum of 5,000 acres of managed 17 
seasonal wetlands in Suisun Marsh to compensate for the loss of productivity from habitat 18 
conversion to tidal marsh. This minimum commitment of 5,000 acres would mitigate the reduced 19 
productivity from conversion of managed seasonal wetlands under the assumptions that 1) existing 20 
managed seasonal wetlands on average in Suisun Marsh provide low biomass and low-quality food 21 
to wintering waterfowl and 2) protected seasonal wetlands can be managed to produce high 22 
biomass and high food quality. However, the food biomass and productivity in Suisun Marsh would 23 
need to be quantified in order to determine if the 5,000 acres was sufficient to avoid an adverse 24 
effect on wintering waterfowl in the Suisun Marsh, or if additional mitigation would be needed. 25 
Mitigation Measure BIO-179a, Conduct Food Studies and Monitoring for Wintering Waterfowl in 26 
Suisun Marsh, would be available to address this adverse effect. 27 

Yolo and Delta Basins: The replacement of 1,400 acres of managed seasonal wetland with 19,000 28 
acres of palustrine tidal wetlands in the Delta Watershed, and the replacement of 600 acres of 29 
managed seasonal wetlands with 2,000 acres of palustrine tidal wetlands in the Yolo Watershed 30 
would not be expected to have an adverse effect on food productivity, under the assumption that 31 
these wetlands would provide adequate food sources. However, a monitoring component and a food 32 
study in these tidal habitats would be necessary order to demonstrate that there is a less-than-33 
significant loss of food value in these habitats for wintering waterfowl. If it is determined from 34 
monitoring, that there is in fact a significant loss in food productivity from habitat conversion to 35 
tidal wetlands, the protection and enhancement of managed wetlands in these watersheds would be 36 
required to mitigate the change in food biomass and quality. Mitigation Measure BIO-179b, Conduct 37 
Food Studies and Monitoring to Demonstrate Food Quality of Palustrine Tidal Wetlands in the Yolo and 38 
Delta Basins, would be available to address this uncertainty. 39 

NEPA Effects: There is considerable uncertainty about the biomass and nutritional quality of 40 
waterfowl foods produced in Suisun Marsh’s managed wetlands, which makes it difficult to identify 41 
the level of effect that Alternative 4 habitat loss or conversion would have. The BDCP has committed 42 
to protecting and enhancing a minimum of 6,600 acres of managed seasonal wetlands in Suisun 43 
Marsh to compensate for the loss of productivity resulting from habitat conversion to tidal marsh. Of 44 
these 6,600 acres, at least 5,000 acres would be managed to benefit wintering waterfowl. This 45 
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minimum commitment of 5,000 acres for wintering waterfowl would mitigate the reduced 1 
productivity from conversion of managed seasonal wetlands under the assumptions that 1) existing 2 
managed seasonal wetlands on average in Suisun Marsh provide low biomass and low-quality food 3 
to wintering waterfowl and 2) protected seasonal wetlands can be managed to produce high 4 
biomass and high-quality food. However, the food biomass and productivity in Suisun Marsh would 5 
need to be quantified to determine if the 5,000 acres would be sufficient for Alternative 4 to avoid an 6 
adverse effect on wintering waterfowl in the Suisun Marsh. Mitigation Measure BIO-179a, Conduct 7 
Food Studies and Monitoring for Wintering Waterfowl in Suisun Marsh, would be available to address 8 
this adverse effect. 9 

The replacement of 1,400 acres of managed seasonal wetlands with 19,000 acres of palustrine tidal 10 
wetlands in the Delta watershed, and the replacement of 600 acres of managed seasonal wetlands 11 
with 2,000 acres of palustrine tidal wetlands in the Yolo watershed would not be expected to alter 12 
food productivity for wintering waterfowl. However, the conclusion that these new wetlands would 13 
provide adequate food sources is entirely dependent on assumptions about food production in 14 
palustrine tidal habitats. Mitigation Measure BIO-179b, Conduct Food Studies and Monitoring to 15 
Demonstrate Food Quality of Palustrine Tidal Wetlands in the Yolo and Delta Basins, would be 16 
available to address this uncertainty and avoid an adverse effect on wintering waterfowl. 17 

CEQA Conclusion: There is considerable uncertainty about the biomass and nutritional quality of 18 
waterfowl foods produced in Suisun Marsh’s managed wetlands, which makes it difficult to identify 19 
the level of impact that Alternative 4 habitat loss or conversion would have. The BDCP has 20 
committed to protecting and enhancing a minimum of 6,600 acres of managed seasonal wetlands in 21 
Suisun Marsh to compensate for the loss of productivity resulting from habitat conversion to tidal 22 
marsh. Of these 6,600 acres, at least 5,000 acres would be managed to benefit wintering waterfowl. 23 
This minimum commitment of 5,000 acres for wintering waterfowl would mitigate the reduced 24 
productivity resulting from conversion of managed seasonal wetlands under the assumptions that 25 
1) existing managed seasonal wetlands on average in Suisun Marsh provide low biomass and low-26 
quality food for wintering waterfowl and 2) protected seasonal wetlands can be managed to 27 
produce high biomass and high-quality food. However, the food biomass and productivity in Suisun 28 
Marsh would need to be quantified to determine if the 5,000 acres would be sufficient for 29 
Alternative 4 to avoid having a significant impact on wintering waterfowl in the Suisun Marsh, or if 30 
additional mitigation would be needed. Implementation of Mitigation Measure BIO-179a, Conduct 31 
Food Studies and Monitoring for Wintering Waterfowl in Suisun Marsh, would address this potential 32 
significant impact. 33 

The replacement of 1,400 acres of managed seasonal wetlands with 19,000 acres of palustrine tidal 34 
wetlands in the Delta watershed, and the replacement of 600 acres of managed seasonal wetlands 35 
with 2,000 acres of palustrine tidal wetlands in the Yolo watershed would not be expected to alter 36 
food productivity. However, the conclusion that these tidal wetlands would provide adequate food 37 
sources for wintering waterfowl is entirely dependent on assumptions about food production in 38 
palustrine tidal habitats. Studies of food biomass and food quality in palustrine tidal habitats are 39 
needed to confirm that no mitigation for wintering waterfowl would be required in the Yolo and 40 
Delta Basins. Implementation of Mitigation Measure BIO-179b, Conduct Food Studies and Monitoring 41 
to Demonstrate Food Quality of Palustrine Tidal Wetlands in the Yolo and Delta Basins, would address 42 
this uncertainty and would reduce the impact on loss or conversion of habitat for wintering 43 
waterfowl to a less-than-significant level.  44 



 

Alternative 4 

Terrestrial Biological Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12-691 
2015 

ICF 00139.14 

 

Mitigation Measure BIO-179a: Conduct Food Studies and Monitoring for Wintering 1 
Waterfowl in Suisun Marsh 2 

Poorly managed wetlands (considered low biomass and food quality) will be identified and 3 
managed by BDCP proponents to improve food quality and biomass. Studies will be required to 4 
quantify 1) food production of existing managed wetlands in Suisun Marsh and 2) energetic 5 
productivity of brackish and tidal marsh habitats. Protected wetlands will be monitored to 6 
measure changes in the energetic productivity of these sites. Based on the food studies and 7 
monitoring results, BDCP proponents will determine if the minimum commitment of 5,000 acres 8 
is sufficient to meet the goal of 1:1 compensation for loss of wintering waterfowl habitat with 9 
the protection and management of managed wetlands in perpetuity. If monitoring demonstrates 10 
that additional acreage is needed to meet this goal, additional acreage of protection or creation 11 
of managed wetlands and management will be required.  12 

Mitigation Measure BIO-179b: Conduct Food Studies and Monitoring to Demonstrate 13 
Food Quality of Palustrine Tidal Wetlands in the Yolo and Delta Basins 14 

In order to address the uncertainty of the impact of loss of managed wetlands in the Yolo and 15 
Delta Basins on wintering waterfowl, BDCP proponents will conduct food studies and 16 
monitoring to demonstrate the food quality of palustrine tidal habitats in these basins. If studies 17 
show that the assumption of no effect was inaccurate, and the food quality goal of 1:1 18 
compensation for wintering waterfowl food value is not met, additional acreage of protection or 19 
creation of managed wetland and management will be required.  20 

Impact BIO-180: Loss or Conversion of Habitat for Breeding Waterfowl from Implementation 21 
of Conservation Components 22 

Yolo and Delta Basins: Implementation of Alternative 4 would reduce managed wetlands in the 23 
Yolo and Delta basins by 437 acres and 1,155 acres respectively. Under the assumption that 15% of 24 
these wetlands are managed as semi-permanent wetlands, Alternative 4 would reduce 25 
semipermanent wetlands in the Yolo and Delta drainage basins by 77 acres and 203 acres 26 
respectively. While a reduction in these semipermanent habitats would represent a habitat loss for 27 
breeding waterfowl, with the restoration of 24,000 acres of palustrine tidal wetlands (see Table 3-4 28 
in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS) in the Yolo and Delta basins there 29 
would be a less than adverse effect on breeding waterfowl. These palustrine habitats would 30 
presumably contain water during the breeding period (i.e., March through July), and would be 31 
expected to compensate for the loss of 280 acres of managed semi-permanent wetlands in the Yolo 32 
and Delta watersheds attributed to Alternative 4. 33 

Suisun Marsh: Total managed wetlands in Suisun Marsh would decline from 41,012 acres to 30,640 34 
acres from the conversion of managed seasonal and semi-permanent wetlands to tidal habitats. 35 
Some of the remaining seasonal wetlands could be managed as semi-permanent wetlands to offset 36 
the loss of breeding habitat, but this could further reduce food supplies available to wintering 37 
waterfowl under the assumption that semi-permanent wetlands provide few food resources 38 
compared to seasonally managed habitats (Central Valley Joint Venture 2006). 39 

The BDCP includes a commitment to protect and enhance 1,600 acres of permanently flooded 40 
managed wetlands in Suisun Marsh to provide habitat for breeding waterfowl. In addition, 5,000 41 
acres of semipermanent wetlands that would be protected and enhanced for wintering and 42 
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migratory waterfowl (see Table 3-4 in Chapter 3, Description of Alternatives, of this RDEIR/SDEIS; 1 
Objective MWNC1.1 in Chapter 3, Conservation Strategy, of the Draft BDCP). 2 

Food studies and monitoring would be necessary to determine how increases in tidal marsh and 3 
salinity levels would affect the overall reproductive capacity of the marsh. These studies would be 4 
needed in order to quantify impacts to breeding waterfowl in Suisun Marsh and to determine not 5 
only the number of acres that would compensate for loss of breeding habitat at a ratio of 1:1 for 6 
habitat value, but how those acres should be managed. Mitigation Measure BIO-180, Conduct Food 7 
and Monitoring Studies of Breeding Waterfowl in Suisun Marsh, would be available to address the 8 
uncertainty of this effect. 9 

In addition to providing semipermanent wetlands to breeding waterfowl, the Suisun Marsh contains 10 
several key upland areas that have significant nesting value. The largest block of upland habitat in 11 
the region is the core area on the Grizzly Island Wildlife Area. This area does not overlap with the 12 
hypothetical footprint for CM4 Tidal Natural Communities Restoration. However, this core area 13 
includes over 2,000 acres of upland grasslands that have some of the highest duck nesting densities 14 
in California (Central Valley Joint Venture 2006). A few small wetland areas are scattered within this 15 
core grassland mosaic that provide necessary freshwater brooding habitat. If restoration footprints 16 
were changed during the implementation process of BDCP to overlap with this area, the effects on 17 
breeding waterfowl would likely be greatly increased.  18 

NEPA Effects: Implementation of Alternative 4 would reduce managed wetlands in the Yolo and 19 
Delta basins by 437 acres and 1,155 acres respectively. Under the assumption that 15% of these 20 
wetlands are managed as semi-permanent wetlands, Alternative 4 would reduce semi-permanent 21 
wetlands in the Yolo and Delta drainage basins by 77 acres and 203 acres, respectively. The 22 
reduction in these semi-permanent habitats would represent a habitat loss for breeding waterfowl. 23 
However, with the restoration of 24,000 acres of palustrine tidal wetlands in the Yolo and Delta 24 
basins, Alternative 4 would not have an adverse effect on breeding waterfowl. These palustrine 25 
habitats would presumably contain water during the breeding period (March through July), and 26 
would be expected to compensate for the loss of 280 acres of managed semi-permanent wetlands in 27 
the Yolo and Delta watersheds attributed to Alternative 4 implementation. Total managed wetlands 28 
in Suisun Marsh would decline from 41,012 acres to 30,640 acres with the conversion of managed 29 
seasonal and semi-permanent wetlands to tidal habitats. Some of the remaining seasonal wetlands 30 
could be managed as semi-permanent wetlands to offset the loss of breeding habitat, but such 31 
management could further reduce food supplies available to wintering waterfowl under the 32 
assumption that semi-permanent wetlands provide few food resources compared with seasonally 33 
managed habitats. The protection and enhancement of 1,600 acres of permanently flooded managed 34 
wetlands would provide habitat for breeding waterfowl. However, food studies and monitoring 35 
would be necessary to determine how increases in tidal marsh and salinity levels would affect the 36 
overall reproductive capacity of the marsh. Therefore, the loss of breeding waterfowl habitat 37 
resulting from implementation of Alternative 4 could have an adverse effect. Mitigation Measure 38 
BIO-180, Conduct Food and Monitoring Studies of Breeding Waterfowl in Suisun Marsh, would be 39 
available to address the uncertainty of model assumptions and the potential adverse effect of habitat 40 
conversion on breeding waterfowl in Suisun Marsh. 41 

CEQA Conclusion: Implementation of Alternative 4 would reduce managed wetlands in the Yolo and 42 
Delta basins by 437 acres and 1,155 acres respectively. Under the assumption that 15% of these 43 
wetlands are managed as semi-permanent wetlands, Alternative 4 would reduce semipermanent 44 
wetlands in the Yolo and Delta drainage basins by 77 acres and 203 acres respectively. The 45 
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reduction in these semi-permanent habitats would represent a habitat loss for breeding waterfowl. 1 
However, with the restoration of 24,000 acres of palustrine tidal wetlands in the Yolo and Delta 2 
basins, Alternative 4 would have a less-than-significant impact on breeding waterfowl. These 3 
palustrine habitats would presumably contain water during the breeding period (March through 4 
July), and would be expected to compensate for the loss of 280 acres of managed semi-permanent 5 
wetlands in the Yolo and Delta watersheds attributed to Alternative 4.  6 

Total managed wetlands in Suisun Marsh would decline from 41,012 acres to 30,640 acres with the 7 
conversion of managed seasonal and semi-permanent wetlands to tidal habitats. Some of the 8 
remaining seasonal wetlands could be managed as semi-permanent wetlands to offset the loss of 9 
breeding habitat, but this management could further reduce food supplies available to wintering 10 
waterfowl under the assumption that semi-permanent wetlands provide few food resources 11 
compared with seasonally managed habitats. The protection and enhancement of 1,600 acres of 12 
permanently flooded managed wetlands would provide habitat for breeding waterfowl. However, 13 
food studies and monitoring would be necessary to determine how increases in tidal marsh and 14 
salinity levels would affect the overall reproductive capacity of the marsh. Therefore, the loss or 15 
conversion of habitat from implementation of Alternative 4 could have a significant impact on 16 
breeding waterfowl in Suisun Marsh. Implementation of Mitigation Measure BIO-180, Conduct Food 17 
and Monitoring Studies of Breeding Waterfowl in Suisun Marsh, would address the uncertainty of 18 
model assumptions and reduce the impact to a less-than-significant level. 19 

Mitigation Measure BIO-180: Conduct Food and Monitoring Studies of Breeding 20 
Waterfowl in Suisun Marsh 21 

To address the uncertainty of the impact of loss of managed wetlands in Suisun Marsh on 22 
breeding waterfowl, BDCP proponents will conduct food studies and monitoring to determine 23 
how increases in tidal marsh and salinity levels will affect the overall reproductive capacity of 24 
the marsh. 25 

The required studies will examine how increases in tidal marsh and salinity levels will affect the 26 
overall reproductive capacity of the Marsh. Reproductive studies will address but will not be 27 
limited to the following questions:  28 

 How does the distribution of breeding waterfowl in Suisun Marsh differ in tidal versus 29 
managed habitats and across salinity gradients? 30 

 How does waterfowl nest success and nest density vary with respect to tidal versus 31 
managed habitats and across salinity gradients? 32 

 What are the patterns of habitat selection and movements by waterfowl broods in relation 33 
to tidal vs. managed habitats, and are there impacts on duckling survival? 34 

 What is the current relationship between waterfowl reproductive success and interactions 35 
with alternate prey and predators, and how is tidal restoration likely to alter these 36 
relationships?  37 

Impact BIO-181: Loss or Conversion of Habitat for Shorebirds from Implementation of 38 
Conservation Components 39 

Shorebird use of the study area varies by species and fluctuates both geographically and by habitat 40 
type throughout the year. Shallow flooded agricultural fields and wetlands support large numbers of 41 
wintering and migrating shorebirds (Shuford et al. 1998), particularly least and western sandpipers, 42 



 

Alternative 4 

Terrestrial Biological Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12-694 
2015 

ICF 00139.14 

 

dunlin, greater yellowlegs and long-billed dowitcher. Rice lands of the Sacramento Valley provide 1 
important breeding habitat for shorebirds such as American avocet and black-necked stilt (Shuford 2 
et al. 2004) and have been designated as a Western Hemisphere Shorebird Reserve Network Site of 3 
International Importance (Hickey et al. 2003). Managed wetlands provide suitable foraging and 4 
roosting habitat for shorebirds; black-necked stilts, avocets, and yellowlegs use this habitat type 5 
almost exclusively. Water depth in all of these habitat types is an important habitat variable as the 6 
majority of shorebird species require water depths of approximately 10–20 cm for foraging (Isola et 7 
al. 2000, Hickey et al. 2003). 8 

Managed Wetlands 9 

Yolo Basin: Primarily as a result of CM4 Tidal Natural Communities Restoration within the Yolo 10 
Basin, 1,185 acres of managed wetland habitat would be permanently converted; 1,066 acres of 11 
which are protected. In addition, 42 acres of managed wetland habitat would be temporarily lost by 12 
construction-related activities associated with tidal restoration (CM4) and Fisheries Enhancement 13 
activities (CM2) (Table 2, ICF International 2013). Increased inundation frequency, depth and 14 
duration associated with the ongoing operation of a modified Fremont Weir (CM2) could 15 
periodically affect managed wetlands ranging from an estimated 643 acres during a notch flow of 16 
1,000 cfs to an estimated 2,055 acres during a notch flow of 4,000 cfs in the Yolo Basin (see Table 17 
5.4-2, in Chapter 5, Effects Analysis, of the Draft BDCP).  18 

Delta Basin: Within the Delta Basin, 90 acres of managed wetland habitat would be permanently 19 
converted, as a result of tidal restoration (CM4). Thirteen of the 90 acres are protected (Table 3, ICF 20 
International 2013). Periodic flooding would not affect this natural community type in Delta Basin. 21 

Suisun Basin: Within the Suisun Basin, 11,532 acres of managed wetland habitat would be 22 
permanently converted as a result of tidal restoration (CM4); 10,354 of which are protected. (Table 23 
4, ICF International 2013). Periodic flooding would not affect this natural community type in Suisun 24 
Basin. 25 

According to Stralberg et al. 2011, the following species of shorebirds had a rank 1 designation for 26 
managed wetland habitat suitability (Table 1, ICF International 2013): black-necked stilt 27 
(Himantopus mexicanus), greater yellowlegs (Tringa melanoleuca), and long-billed dowitcher 28 
(Limnodromus scolopaceus). Dunlin (Calidris alpine), least sandpiper (Calidris minutilla), 29 
semipalmated plover (Charadrius semipalmatus), and western sandpiper (Calidris mauri), had a rank 30 
2 for managed wetland habitat suitability. Black-bellied plover (Pluvialis squatarola) and whimbrel 31 
(Numenius phaeopus) both had rank 3 for managed wetland habitat suitability. 32 

Managed wetlands would decrease in overall extent by 20% (Table 5, ICF International 2013). Most 33 
of this loss would occur in Suisun with some additional acreage loss in the Yolo Basin. The loss of 34 
managed wetland habitat for covered species and waterfowl would be compensated for with 8,200 35 
acres remaining managed wetland protection in Suisun Marsh. Of these 8,200 acres, the 5,000 acres 36 
of seasonal wetland protected, enhanced, and managed to provide overwintering waterfowl foraging 37 
habitat would be the habitat type most likely to benefit overwintering shorebirds. However, the 38 
1,600 acres of semi-permanent and permanent managed wetlands for breeding waterfowl and 1,500 39 
acres of managed wetlands for salt marsh harvest mouse would also be expected to have some 40 
benefit to wintering and breeding shorebirds.  41 
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Cultivated Lands 1 

Yolo Basin: Primarily as a result of tidal restoration (CM4) and Fisheries Enhancement activities 2 
(CM2) within the Yolo Basin, 8,309 acres of cultivated lands would be permanently converted; 1,272 3 
acres of which are protected. Also within the Yolo Basin, increased inundation frequency, depth and 4 
duration associated with the ongoing operation of a modified Fremont Weir (CM2) could affect an 5 
estimated 3,219 acres of cultivated lands during a notch flow of 1,000 cfs to an estimated 5,512 6 
acres during a notch flow of 6,000 cfs (see Table 5.4-2 in Chapter 5, Effects Analysis, of the Draft 7 
BDCP).  8 

Delta Basin: Within the Delta Basin, as a result of tidal restoration (CM4) and floodplain restoration 9 
(CM5), 25,633 acres of cultivated lands would be permanently converted. There would also be an 10 
additional 112 acres lost temporarily due to CM5 activities. Of the total permanently converted 11 
lands, 3,925 acres are protected (Table 3, ICF International 2013). Seasonal flooding (CM5) on the 12 
restored floodplain would periodically affect 738 acres of cultivated lands in Delta. 13 

According to Stralberg et al. 2011, the following species of shorebirds had a rank 1 designation for 14 
cultivated lands habitat suitability (Table 1, ICF International 2013): killdeer (Charadrius 15 
vociferous), long-billed curlew, and whimbrel within pasture habitat and sandhill crane was ranked 16 
1 for grain and hay crops. Long-billed dowitcher and killdeer both had a rank 2 for idle crop habitat 17 
suitability and black-bellied plover was ranked 2 for pasture habitat. Red-necked phalarope 18 
(Phalaropus lobatus) and Wilson’s phalarope (Phalaropus tricolor) were both ranked 2 for grain and 19 
hay crops. Long-billed dowitcher, dunlin, least sandpiper, and long-billed curlew were all ranked 3 20 
for rice habitat suitability and killdeer was ranked 3 for field crop habitat suitability.  21 

Cultivated land loss would occur in all three basins, but the majority of acreage loss would occur in 22 
the Delta basin. Pasture crop types would decrease in overall extent by 15% over baseline (Table 5, 23 
ICF International 2013), but would increase in protection by 135%. More than half of all cultivated 24 
lands within the 48,000-acre BDCP cultivated lands reserve would be in pasture production 25 
(primarily alfalfa) and enhanced and managed to benefit Swainson’s hawk. Idle crop types are not 26 
identified as a specific conservation target in the BDCP, are expected to occur within the reserve and 27 
are recognized in the BDCP as having “moderate” foraging habitat value for Swainson’s hawk, white-28 
tailed kite, and greater sandhill crane.  29 

Grain and hay crop would be expected to decrease by 13% (Table 5, ICF International 2013) while 30 
protection, enhancement and management would be expected to increase by 28% (Table 6, ICF 31 
International 2013). These crop types would be managed for a tricolored blackbirds, Swainson’s 32 
hawk, white-tailed kite, greater sandhill crane, and burrowing owls.  33 

Rice would decrease in overall extent by 2% (Table 5, ICF International 2013) but increase in total 34 
protection by 57%. Rice lands would be protected, enhanced, and managed for the benefit for giant 35 
garter snake. 36 

Tidal Wetlands 37 

Yolo Basin: As a result of tidal restoration (CM4) and Fisheries Enhancement activities (CM2) 38 
within the Yolo Basin, 194 acres of tidal wetland habitat would be permanently converted; 180 acres 39 
of which are protected. In addition, 12 acres of tidal wetland habitat would be temporarily lost by 40 
construction-related activities associated with Fisheries Enhancement activities (CM2) (Table 2, ICF 41 
International 2013). Periodic flooding in Yolo Bypass would affect 3,957 acres of tidal wetlands in 42 
Yolo Basin.  43 
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Delta Basin: Within the Delta Basin, 54 acres of tidal wetlands would be permanently converted as 1 
a result of tidal restoration (CM4) (Table 3, ICF International 2013). Of the total permanently 2 
converted lands, 26 acres are protected. Periodic flooding in Yolo Bypass would affect 26 acres of 3 
tidal wetlands in Delta Basin. 4 

Suisun Basin: Within the Suisun Basin, 219 acres of tidal wetland habitat would be permanently 5 
converted as a result of tidal restoration (CM4); 215 of which are protected. (Table 4, ICF 6 
International 2013). Periodic flooding would not affect this natural community type in Suisun Basin. 7 

According to Stralberg et al. 2011, the following species of shorebirds had a rank 1 designation for 8 
tidal mudflat habitat suitability (Table 6, ICF International 2013): black-bellied plover, dunlin, least 9 
sandpiper, marbled godwit (Limosa fedoa), semipalmated plover, short-billed dowitcher 10 
(Limnodromus griseus), western sandpiper, and willet (Tringa semipalmata). Long-billed curlew 11 
(Numenius americanus) and whimbrel both had a rank 2 for tidal mudflat habitat suitability. 12 
American avocet (Recurvirostra americana) was ranked 3 for tidal mudflat habitat suitability. For 13 
tidal brackish emergent wetland/tidal freshwater emergent wetland, willet was ranked 2 and long-14 
billed curlew and whimbrel were both ranked 3 for habitat suitability. 15 

Tidal mudflat habitat would be estimated to increase in extent by 1,780 acres. This extremely large 16 
increase in tidal mudflat habitat would occur almost exclusively in Suisun Marsh as the result of 17 
tidal restoration and the conversion of existing mid- and high-marsh types to low marsh and tidal 18 
mudflats in response to sea level rise. Appendix 3.B, BDCP Tidal Habitat Evolution Assessment, of the 19 
Draft BDCP details the methods and assumptions modeled to come about this result. Tidal mudflat 20 
habitats would be expected to require management, however, sediment augmentation has been 21 
discussed as an experimental method that could be employed in places like Suisun to combat the 22 
loss of intertidal marshes in the face of sea level rise and reduced sediment supplies. 23 

Tidal emergent wetland habitat would increase in extent by 152% (Table 5, ICF International 2013). 24 
Of the 30,000 acres of emergent wetland restoration, 6,000 acres would be in the Suisun Basin and 25 
the rest would be distributed between the Yolo and Delta Basins. Enhancement and management on 26 
these lands would be likely to be focused on nonnative, invasive species management. Any 27 
additional actions in Suisun would be focused on salt marsh harvest mouse, Suisun shrew, California 28 
clapper rail, black rail, Suisun thistle, and soft bird’s-beak. In freshwater marshes, enhancement and 29 
management would be likely to focus on black rail, western pond turtle, and, in some cases, giant 30 
garter snake.  31 

Nontidal Wetlands 32 

Yolo Basin: As a result of tidal restoration (CM4) and fisheries enhancement activities (CM2) within 33 
the Yolo Basin, 313 acres of nontidal wetland habitat would be permanently converted; 119 acres of 34 
which are protected. In addition, 11 acres of nontidal wetland habitat would be temporarily lost by 35 
construction-related activities associated with fisheries enhancement activities (CM2) (Table 2, ICF 36 
International 2013). Periodic flooding in Yolo Bypass associated with ongoing Fremont Weir 37 
operation (CM2) would affect 305 acres of nontidal wetlands in Yolo Basin, specifically nontidal 38 
perennial aquatic habitat.  39 

Delta Basin: Within the Delta Basin, 99 acres of nontidal wetlands would be permanently converted 40 
as a result of tidal restoration (CM4) and floodplain restoration (CM5) (Table 3, ICF International 41 
2013). There would also be 8 acres of nontidal perennial aquatic habitat temporarily lost from CM5 42 
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activities. Of the total permanently converted lands, 29 acres are protected. Periodic flooding from 1 
CM5 would affect 4 acres of nontidal perennial aquatic habitat in Delta Basin. 2 

Suisun Basin: Within the Suisun Basin, 1 acre of nontidal wetland habitat, specifically vernal pool 3 
complex, would be permanently converted as a result of tidal restoration (CM4); and is not 4 
protected. (Table 4, ICF International 2013). Periodic flooding would not affect this natural 5 
community type in Suisun Basin. 6 

According to Stralberg et al. 2011, the following species of shorebirds had a rank 1 designation for 7 
nontidal wetland habitat suitability (Table 6, ICF International 2013): red-necked phalarope and 8 
Wilson’s phalarope for nontidal freshwater perennial emergent wetland and American avocet for 9 
alkali seasonal wetland complex. Greater yellowlegs had a rank 2 for vernal pool complex habitat 10 
suitability. Red-necked phalarope and western sandpiper were both ranked 3 for alkali seasonal 11 
wetland habitat suitability and greater yellowlegs was ranked 3 for nontidal freshwater perennial 12 
emergent wetland habitat suitability.  13 

Nontidal freshwater emergent wetland would increase in extent by 88% as a result of BDCP 14 
implementation (Table 5, ICF International 2013). These lands would be managed to benefit giant 15 
garter snake and located within the Delta Basin (likely in the vicinity of White Slough) and the Yolo 16 
Basin (in the Cache Slough area).  17 

Impacts on wetted acres of vernal pool complex and alkali seasonal wetland complex would be 18 
avoided and thus loss of this community is not expected. However, up to 10 acres of wetted acre loss 19 
could be permitted under the Plan. Protection of vernal pool complex natural community would 20 
increase by 13% and by 6% for alkali seasonal wetlands (Table 6, ICF International 2013). 21 
Protection of these two community types would enhance and manage habitat for vernal pool 22 
crustaceans and alkali-related plant species.  23 

The protection and restoration of natural communities would also include management and 24 
enhancement actions under CM11 Natural Communities Enhancement and Management. The 25 
following management activities to benefit shorebirds would be considered for implementation 26 
under CM11 in areas where they would not conflict with covered species management. 27 

 Managed wetlands:  28 

 Managed wetlands can be potentially manipulated to provide the optimum water depths for 29 
foraging shorebirds and islands for nesting (Hickey et al. 2003). 30 

 During fall and spring, stagger the timing and location of draining and flooding to optimize 31 
the extent of shallow-water habitat; varying depths within the wetland unit helps to create 32 
temporal variation in foraging opportunities. During warm, dry springs when wetland units 33 
dry quickly, wetland units can be re-supplied with water to extend habitat availability for 34 
shorebirds.  35 

 Provide open, shallow water habitat adjacent to minimally vegetated, shallowly sloped 36 
edges for nesting shorebirds between April and July. 37 

 Provide islands with little to no vegetation to increase the likelihood of shorebird roosting 38 
and nesting. 39 

 Create low slopes on islands and levees; gradual angles (10-12:1) are better than steep 40 
angles. 41 
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 Limit levee maintenance during the nesting season (April through July). However, mowing 1 
the center of levees is fine.  2 

 Potentially add material to levees or to islands to encourage nesting for some species. 3 

 Cultivated Lands: 4 

 Maintaining a mosaic of dry and flooded crop types, and varying water depths will promote 5 
a diverse community of waterbirds, including shorebirds, during fall migration and winter 6 
(Shuford et al. 2013).  7 

 To provide wintering habitat for multiple waterbird guilds, including shorebirds, use a 8 
combination of flooding practices that include one-time water application and maintenance 9 
flooding while also providing unflooded habitat (Strum et al. in review). 10 

 The post-harvest flooding of winter wheat and potato fields in early fall (July- September) 11 
can provide substantial benefits to shorebirds at a time of very limited shallow-water 12 
habitat on the landscape (Shuford et al. 2013).  13 

 Stagger the drawdown of flooded rice and other winter-flooded agricultural fields to 14 
prolong the availability of flooded habitat (Iglecia et al. 2012). Be aware of soil type because 15 
this practice may not be as effective on soils that drain quickly.  16 

 Remove as much stubble as possible in rice and other agricultural fields after harvest to 17 
increase the potential shorebird habitat on intentionally flooded or unflooded fields that 18 
may passively gather rain water (Iglecia et al. 2012). 19 

 Shallowly flood available agricultural fields during July, August, and September to provide 20 
early fall migration habitat for shorebirds. Fields should be free of vegetation prior to 21 
flooding, have minimal micro-topography (e.g. no large clods), and should remain flooded 22 
for up to three week periods (after three weeks, vegetation encroachment reduces habitat 23 
value for shorebirds; ICF International 2013). 24 

 Manage levee habitats to have minimal vegetation but do not spray herbicide directly or 25 
drive on levees during the nesting season (April- July, Iglecia et al. 2012). 26 

 Maintain a minimum top-width of 30 inches for levees, based on increased avocet use of 27 
wider levees (Iglecia et al. 2012). 28 

 When possible, flood fields with nesting habitat (modified levees and islands) in late April to 29 
provide nesting habitat for American avocets (Iglecia et al. 2012). 30 

 Finer grained substrate (clods smaller than a fist) in rice and other agricultural fields may be 31 
more appealing for nesting shorebirds (Iglecia et al. 2012). 32 

 Maintain gently sloping levees and island sides (10-12:1; Iglecia et al. 2012). 33 

 Islands should be disked along with the rest of the field after harvest to help inhibit 34 
vegetation growth (Iglecia et al. 2012). 35 

NEPA Effects: Alternative 4 implementation would result in the conversion of managed wetland and 36 
cultivated lands to tidal natural communities, including tidal mudflat. The result would be 37 
substantial loss of the primary habitat of black-necked stilt, American avocet, greater yellowlegs, 38 
and long-billed dowitcher and a gain in the primary habitat of black-bellied plover, dunlin, least 39 
sandpiper, marbled godwit, semipalmated plover, short-billed dowitcher, western sandpiper, and 40 
willet. While substantial losses of cultivated lands would be incurred, protection, enhancement, and 41 
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management of the remaining acres would likely have substantial benefits for select species of 1 
wintering and breeding shorebirds. This is because impacts on crop types would be distributed 2 
across all crop types, while protection would focus primarily on pasture lands, grain and hay, corn, 3 
and rice types. While the protection, enhancement, and management of these crop types are being 4 
driven by covered species, these management actions would also benefit shorebirds. The protection, 5 
enhancement, and management of remaining managed wetlands in Suisun Marsh, in compensation 6 
for the loss of substantial acreage, would have some incremental benefits for shorebirds, but would 7 
be unlikely to compensate for the overall loss. However, with the protection and restoration of acres 8 
in the Delta and Yolo watersheds, in addition to the implementation of the management actions 9 
outlined in CM11 Natural Communities Enhancement and Management, habitat conversion would not 10 
be expected to result in an adverse effect on shorebird populations in the study area.  11 

CEQA Conclusion: Alternative 4 implementation would result in the conversion of managed wetland 12 
and cultivated lands to tidal natural communities, including tidal mudflat. The result would be 13 
significant loss of the primary habitat of black-necked stilt, American avocet, greater yellowlegs, and 14 
long-billed dowitcher and a gain in the primary habitat of black-bellied plover, dunlin, least 15 
sandpiper, marbled godwit, semipalmated plover, short-billed dowitcher, western sandpiper, and 16 
willet. While significant losses of cultivated lands would be incurred, protection, enhancement, and 17 
management of the remaining acres would likely have substantial benefits for select species of 18 
wintering and breeding shorebirds. This is because impacts on crop types would be distributed 19 
across all crop types, while protection would focus primarily on pasture lands, grain and hay, corn, 20 
and rice types. While the protection, enhancement, and management of these types are being driven 21 
by covered species, these management actions would also benefit shorebirds. The protection, 22 
enhancement, and management of remaining managed wetlands in Suisun Marsh, in compensation 23 
for substantial acreage loss, would have some incremental benefits for shorebirds, but would be 24 
unlikely to compensate for the overall loss. However, with the protection and restoration of acres in 25 
the Delta and Yolo watersheds, in addition to the implementation of the management actions 26 
outlined in CM11 Natural Communities Enhancement and Management, habitat conversion would be 27 
expected to have a less-than-significant impact on shorebird populations in the study area. 28 

Impact BIO-182: Effects on Shorebirds and Waterfowl Associated with Electrical 29 
Transmission Facilities 30 

New transmission lines installed in the study area would increase the risk for bird-power line 31 
strikes, which could result in injury or mortality of shorebirds and waterfowl. The existing network 32 
of power lines in the study currently poses a risk for shorebirds and waterfowl in the Delta. New 33 
transmission lines would increase this risk and have an adverse effect on shorebird and waterfowl 34 
species in the absence of other conservation actions. The implementation of AMM20 Greater Sandhill 35 
Crane would reduce potential effects through the installation of flight-diverters on new transmission 36 
lines, and selected existing transmission lines in the study area. 37 

NEPA Effects: New transmission lines would increase the risk for shorebird and waterfowl power 38 
line strikes. With the implementation of AMM20 Greater Sandhill Crane, the potential effect of the 39 
construction of new transmission lines on shorebird and waterfowl would not be adverse. 40 

CEQA Conclusion: New transmission lines would increase the risk for shorebird and waterfowl 41 
power line strikes which could have a substantial adverse effect as a result of direct mortality. This 42 
impact would be significant. The implementation of AMM20 Greater Sandhill Crane would reduce the 43 
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potential impact of power line strikes from the construction of new transmission lines on shorebirds 1 
and waterfowl to a less-than-significant level. 2 

Impact BIO-183: Indirect Effects of Plan Implementation on Shorebirds and Waterfowl 3 

Indirect construction- and operation-related effects: Noise and visual disturbances associated 4 
with construction-related activities could result in temporary disturbances that affect shorebird and 5 
waterfowl use of modeled habitat. Indirect effects associated with construction include noise, dust, 6 
and visual disturbance caused by grading, filling, contouring, and other ground-disturbing 7 
operations. Construction-related noise and visual disturbances could disrupt nesting and foraging 8 
behaviors, and reduce the functions of suitable habitat which could result in an adverse effect on 9 
these species. Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird Surveys and Avoid 10 
Disturbance of Nesting Birds, would be available to minimize adverse effects on active nests. The use 11 
of mechanical equipment during water conveyance construction could cause the accidental release 12 
of petroleum or other contaminants that could affect shorebirds and waterfowl or their prey in the 13 
surrounding habitat. AMM1–AMM7, including AMM2 Construction Best Management Practices and 14 
Monitoring, would minimize the likelihood of such spills from occurring. The inadvertent discharge 15 
of sediment or excessive dust adjacent to shorebirds and waterfowl in the study area could also have 16 
a negative effect on these species. AMM1–AMM7 would ensure that measures were in place to 17 
prevent runoff from the construction area and the negative effects of dust on wildlife adjacent to 18 
work areas.  19 

Methylmercury Exposure: Covered activities have the potential to exacerbate bioaccumulation of 20 
mercury in shorebird and waterfowl species. Mercury is transformed into the more bioavailable 21 
form of methylmercury in aquatic systems, especially areas subjected to regular wetting and drying 22 
such as tidal marshes and flood plains (Alpers et al. 2008).Bioaccumulation of methylmercury varies 23 
by species as there are taxonomic differences in rates of detoxification within the liver (Eagles-Smith 24 
et al. 2009). Organisms feeding within pelagic-based (algal) food webs have been found to have 25 
higher concentrations of methylmercury than those in benthic or epibenthic food webs; this has 26 
been attributed to food chain length and dietary segregation (Grimaldo et al. 2009). That is, the 27 
pelagic food chain tends to be longer than the benthic food chain, which allows for greater 28 
biomagnification of methylmercury in top predators. Also, there is less prey diversity at the top of 29 
the pelagic food chain than in the benthic food chain; pelagic top predators eat smaller fish and little 30 
else, while benthic top predators consume a variety of organisms, many of which are lower in the 31 
food chain than fishes and thus have less potential for methylmercury biomagnification. Shorebirds 32 
and waterfowl that forage on invertebrates and bivalves, may therefore have lower concentrations 33 
of methylmercury than diving ducks that forage on fish. A detailed review of the methylmercury 34 
issues associated with implementation of the BDCP is contained in Appendix D, Substantive BDCP 35 
Revisions, of this RDEIR/SDEIS. The review includes an overview of the BDCP-related mechanisms 36 
that could result in increased mercury in the food web, and how exposure to individual species may 37 
occur based on feeding habits and where their habitat overlaps with the areas where mercury 38 
bioavailability could increase.  39 

Largemouth bass was used as a surrogate species for analysis (Appendix D, Substantive BDCP 40 
Revisions, of this RDEIR/SDEIS) and the modeled effects of mercury concentrations from changes in 41 
water operations under CM1 on largemouth bass did not differ substantially from existing 42 
conditions; therefore, results also indicate that shorebird and waterfowl mercury tissue 43 
concentrations would not measurably increase as a result of CM1 implementation. 44 
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Mercury is transformed into the more bioavailable form of methylmercury in aquatic systems, 1 
especially areas subjected to regular wetting and drying such as tidal marshes and flood plains. 2 
Thus, BDCP restoration activities that create newly inundated areas (CM4 and CM5) could increase 3 
bioavailability of mercury. In general, the highest methylation rates are associated with high tidal 4 
marshes that experience intermittent wetting and drying and associated anoxic conditions (Alpers 5 
et al. 2008). Mercury is generally elevated throughout the Delta, and restoration of the lower 6 
potential areas in total may result in generalized, very low level increases of mercury. Given that 7 
some species have elevated mercury tissue levels pre-BDCP, these low level increases could result in 8 
some level of effects. Restoration in Suisun Marsh would convert managed wetlands to tidal 9 
wetlands, which would be expected to result in an overall reduction in mercury methylation. 10 

Due to the complex and very site-specific factors that will determine if mercury becomes mobilized 11 
into the foodweb, CM12 Methylmercury Management is included to provide for site-specific 12 
evaluation for each restoration project. On a project-specific basis, where high potential for 13 
methylmercury production is identified that restoration design and adaptive management cannot 14 
fully address while also meeting restoration objectives, alternate restoration areas would be 15 
considered. CM12 would be implemented in coordination with other similar efforts to address 16 
mercury in the Delta, and specifically with the DWR Mercury Monitoring and Analysis Section. This 17 
conservation measure would include the following actions. 18 

 Assess pre-restoration conditions to determine the risk that the project could result in increased 19 
mercury methylation and bioavailability 20 

 Define design elements that minimize conditions conducive to generation of methylmercury in 21 
restored areas. 22 

 Define adaptive management strategies that can be implemented to monitor and minimize 23 
actual postrestoration creation and mobilization of methylmercury. 24 

Selenium Exposure: Selenium is an essential nutrient for avian species and has a beneficial effect in 25 
low doses. However, higher concentrations can be toxic (Ackerman and Eagles-Smith 2009, 26 
Ohlendorf and Heinz 2009) and can lead to deformities in developing embryos, chicks, and adults, 27 
and can also result in embryo mortality (Ackerman and Eagles-Smith 2009, Ohlendorf and Heinz 28 
2009). The effect of selenium toxicity differs widely between species and also between age and sex 29 
classes within a species. In addition, the effect of selenium on a species can be confounded by 30 
interactions with the effects of other contaminants such as mercury (Ackerman and Eagles-Smith 31 
2009).  32 

The primary source of selenium bioaccumulation in birds is through their diet (Ackerman and 33 
Eagles-Smith 2009, Ohlendorf and Heinz 2009) and selenium concentration in species differs by the 34 
trophic level at which they feed (Ackerman and Eagles-Smith 2009, Stewart et al. 2004). At 35 
Kesterson Reservoir in the San Joaquin Valley, selenium concentrations in invertebrates have been 36 
found to be two to six times the levels in rooted plants. Furthermore, bivalves sampled in the San 37 
Francisco Bay contained much higher selenium levels than crustaceans such as copepods (Stewart et 38 
al. 2004). Studies conducted at the Grasslands in Merced County recorded higher selenium levels in 39 
black-necked stilts which feed on aquatic invertebrates than in mallards and pintails, which are 40 
primarily herbivores (Paveglio and Kilbride 2007). Diving ducks in the San Francisco Bay (which 41 
forage on bivalves) have much higher levels of selenium levels than shorebirds that prey on aquatic 42 
invertebrates (Ackerman and Eagles-Smith 2009). Therefore, birds that consume prey with high 43 
levels of selenium have a higher risk of selenium toxicity.  44 
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Selenium toxicity in avian species can result from the mobilization of naturally high concentrations 1 
of selenium in soils (Ohlendorf and Heinz 2009) and covered activities have the potential to 2 
exacerbate bioaccumulation of selenium in avian species, including shorebird and waterfowl 3 
species. Marsh (tidal and nontidal) and floodplain restoration have the potential to mobilize 4 
selenium, and therefore increase avian exposure from ingestion of prey items with elevated 5 
selenium levels. Thus, BDCP restoration activities that create newly inundated areas could increase 6 
bioavailability of selenium (see Chapter 3, Conservation Strategy, of the Draft BDCP for details of 7 
restoration). Changes in selenium concentrations were analyzed in Chapter 8, Water Quality, of the 8 
Draft EIR/EIS and it was determined that, relative to Existing Conditions and the No Action 9 
Alternative, CM1 would not result in substantial, long‐term increases in selenium concentrations in 10 
water in the Delta under any alternative. However, it is difficult to determine whether the effects of 11 
potential increases in selenium bioavailability associated with restoration‐related conservation 12 
measures (CM4 and CM5) would lead to adverse effects on shorebirds and waterfowl species. 13 

Because of the uncertainty that exists at this programmatic level of review, there could be a 14 
substantial effect on shorebirds and waterfowl from increases in selenium associated with 15 
restoration activities. This effect would be addressed through the implementation of AMM27 16 
Selenium Management (Appendix D, Substantive BDCP Revisions, of this RDEIR/SDEIS) which would 17 
provide specific tidal habitat restoration design elements to reduce the potential for 18 
bioaccumulation of selenium and its bioavailability in tidal habitats. Furthermore, the effectiveness 19 
of selenium management to reduce selenium concentrations and/or bioaccumulation would be 20 
evaluated separately for each restoration effort as part of design and implementation. This 21 
avoidance and minimization measure would be implemented as part of the tidal habitat restoration 22 
design schedule.  23 

NEPA Effects: Noise and visual disturbances from the construction of Alternative 4 water 24 
conveyance facilities could reduce shorebird and waterfowl use of modeled habitat adjacent to work 25 
areas. Moreover, operation and maintenance of the water conveyance facilities, including the 26 
transmission facilities, could result in ongoing but periodic postconstruction disturbances that could 27 
affect shorebird and waterfowl use of the surrounding habitat. AMM1–AMM7 would minimize these 28 
effects, and Mitigation Measure BIO-75, Conduct Preconstruction Nesting Bird Surveys and Avoid 29 
Disturbance of Nesting Birds, would be available to address adverse effects on nesting individuals.  30 

Tidal habitat restoration could result in increased exposure of shorebirds and waterfowl to 31 
selenium. This effect would be addressed through the implementation of AMM27 Selenium 32 
Management, which would provide specific tidal habitat restoration design elements to reduce the 33 
potential for bioaccumulation of selenium and its bioavailability in tidal habitats. Therefore, the 34 
indirect effects associated with noise and visual disturbances, and increased exposure to selenium 35 
from Alternative 4 implementation would not have an adverse effect on shorebirds and waterfowl.  36 

Changes in water operations under CM1 would not be expected to result in increased mercury 37 
bioavailability or exposures to Delta foodwebs. Tidal habitat restoration could result in increased 38 
exposure of California least tern to methylmercury. There is potential for increased exposure of the 39 
foodwebs to methylmercury in these areas, with the level of exposure dependent on the amounts of 40 
mercury available in the soils and the biogeochemical conditions. However, the concentrations of 41 
methylmercury that are harmful varies by species, and the potential for increased exposure varies 42 
substantially within the study area. Implementation of CM12 which contains measures to assess the 43 
amount of mercury before project development, followed by appropriate design and adaptation 44 
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management, would minimize the potential for increased methylmercury exposure, and would 1 
result in no adverse effect on shorebirds and waterfowl. 2 

CEQA Conclusion: Indirect effects that include noise and visual disturbance, potential hazardous 3 
spills, increased dust and sedimentation, and increased methylmercury and selenium exposure as a 4 
result of Alternative 4 water conveyance facilities construction and operation and maintenance 5 
would represent an adverse effect as a result of habitat modification and potential for direct 6 
mortality of shorebirds and waterfowl in the absence of other conservation actions. This would be a 7 
significant impact. .  8 

AMM1–AMM7, , and implementation of Mitigation Measure BIO-75, Conduct Preconstruction Nesting 9 
Bird Surveys and Avoid Disturbance of Nesting Birds, would reduce potential adverse effects of noise, 10 
visual disturbance and potential for spills, dust, and sedimentation.  11 

Tidal habitat restoration could result in increased exposure of shorebirds and waterfowl to 12 
selenium. This effect would be addressed through the implementation of AMM27 Selenium 13 
Management, which would provide specific tidal habitat restoration design elements to reduce the 14 
potential for bioaccumulation of selenium and its bioavailability in tidal habitats.  15 

Changes in water operations under CM1 would not be expected to result in increased mercury 16 
bioavailability or exposures to Delta foodwebs. Tidal habitat restoration could result in increased 17 
exposure of California least tern to methylmercury. There is potential for increased exposure of the 18 
foodwebs to methylmercury in these areas, with the level of exposure dependent on the amounts of 19 
mercury available in the soils and the biogeochemical conditions. However, the concentrations of 20 
methylmercury that are harmful varies by species, and the potential for increased exposure varies 21 
substantially within the study area. Implementation of CM12 which contains measures to assess the 22 
amount of mercury before project development, followed by appropriate design and adaptation 23 
management, would minimize the potential for increased methylmercury exposure, and would 24 
result in a less-than-significant impact on shorebirds and waterfowl. 25 

 26 

Therefore, with AMM1-7, AMM27, and CM 12 in place, in addition to the implementation of 27 
Mitigation Measure BIO-75, the indirect effects of Alternative 4 implementation would not result in a 28 
substantial adverse effect through habitat modification or potential mortality. Therefore, the 29 
indirect effects of Alternative 4 implementation would have a less-than-significant impact on 30 
shorebirds and waterfowl. 31 

Mitigation Measure BIO-75: Conduct Preconstruction Nesting Bird Surveys and Avoid 32 
Disturbance of Nesting Birds 33 

See Mitigation Measure BIO-75 under Impact BIO-75. 34 

Common Wildlife and Plants 35 

Common wildlife and plants are widespread, often abundant, species that are not all covered under 36 
laws or regulations that address conservation or protection of individual species. Common wildlife 37 
do have some level of protection under California Fish and Game Code and most bird species have 38 
protections under the Migratory Bird Treat Act. Examples of common wildlife and plants occurring 39 
in the study area are provided within the discussion for each natural community type in Section 40 
12.1.2.2, Special-Status and Other Natural Communities. Impacts on common wildlife and plants 41 
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would occur through the same mechanisms discussed for natural communities and special-status 1 
wildlife and plants for each alternative. 2 

Impact BIO-184: Effects on Habitat and Populations of Common Wildlife and Plants 3 

Effects on habitat of common wildlife and plants, including habitat removal and conversion, are 4 
discussed the analysis of Alternative 4 effects on natural communities (Impacts BIO-1 through BIO-5 
31). In general, effects on habitat of common wildlife and plants would not be adverse. Through the 6 
course of implementing the Plan over a 50-year time period, several natural communities and land 7 
cover types would be reduced in size, primarily from restoration of other natural communities. 8 
Grassland, managed wetland and cultivated lands would be reduced in acreage, so the common 9 
species that occupy these habitats would be affected. However, the losses in acreage and value of 10 
these habitats would be offset by protection, restoration, enhancement, and management actions 11 
contained in the BDCP, including CM3 Natural Communities Protection and Restoration, CM4 Tidal 12 
Natural Communities Restoration, CM5 Seasonally Inundated Floodplain Restoration, CM6 Channel 13 
Margin Enhancement, CM7 Riparian Natural Community Restoration, CM8 Grassland Natural 14 
Community Restoration, CM9 Vernal Pool and Alkali Seasonal Wetland Complex Restoration, CM10 15 
Nontidal Marsh Restoration, and CM11 Natural Communities Enhancement and Management. In 16 
addition, the AMMs contained in Appendix 3.C, Avoidance and Minimization Measures, of the Draft 17 
BDCP, and updated versions of AMMs 6, 11, 20, 26, and 27 in Appendix D, Substantive BDCP 18 
Revisions, of this RDEIR/SDEIS would be in place to reduce or eliminate the potential to adversely 19 
affect both special-status and common wildlife and plants. 20 

Direct effects on common wildlife and plants from constructing water conveyance facilities and 21 
implementing BDCP conservation measures would include construction or inundation-related 22 
disturbances that result in injury or mortality of wildlife or plants and the immediate displacement 23 
of wildlife. Indirect effects include project-related disturbances to nearby wildlife and plants during 24 
construction (e.g., disruption of breeding and foraging behaviors from noise and human activity, 25 
habitat degradation from fugitive dust and runoff) and effects occurring later in time (e.g., collisions 26 
of birds with transmission lines, habitat fragmentation, vegetation management). Indirect effects 27 
could result both from construction and from operations and maintenance (e.g., ground 28 
disturbances could result in the spread and establishment of invasive plants).  29 

NEPA Effects: The direct and indirect effects associated with implementing the conservation 30 
measures of Alternative 4 would not be adverse because the conservation measures and AMMs also 31 
expand and protect natural communities, avoid or minimize effects on special-status species, 32 
prevent the introduction and spread of invasive species, and enhance natural communities. These 33 
actions would result in avoiding and minimizing effects on common wildlife and plants as well. 34 

CEQA Conclusion: Construction and operation of the water conveyance facilities and habitat 35 
restoration activities would have impacts on common wildlife and plants in the study area through 36 
habitat loss and through direct or indirect loss or injury of individuals. The loss of habitat would not 37 
be substantial, because habitat restoration would increase the amount and extent of habitat 38 
available for use by most common wildlife and plant species. Conservation measures to avoid or 39 
minimize effects on special-status species, to prevent the introduction and spread of invasive 40 
species, and to enhance natural communities also would result in avoiding and minimizing effects on 41 
common wildlife and plants. Consequently, implementation of the BDCP is not expected to cause any 42 
populations of common wildlife or plants to drop below self-sustaining levels, and this impact would 43 
be less than significant. No mitigation would be required. 44 
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Wildlife Corridors 1 

Essential Connectivity Areas (ECAs) are lands likely to be important to wildlife movement between 2 
large, mostly natural areas at the state wide level. The ECAs form a functional network of wildlands 3 
that are considered important to the continued support of California’s diverse natural communities. 4 
Four general areas were identified within the study area that contain ECAs (Figure 12-2). The BDCP 5 
also identified important landscape linkages in the Plan Area to guide reserve design, which can also 6 
be seen on Figure 12-2. 7 

Impact BIO-185: Effect of BDCP Conservation Measures on Wildlife Corridors 8 

Alternative 4 water conveyance facilities would cross two of the ECAs identified during the analysis, 9 
the Stone Lake-Yolo Bypass ECA and the Mandeville Island-Staten Island ECA. The conveyance 10 
facilities would also cross two landscape linkages identified in the BDCP, the Middle River linkage 11 
(#6 in Figure 12-2) and the Cosumnes to Stone Lakes linkage (#10 in Figure 12-2). Though the 12 
conveyance facilities shown on Figure 12-2 overlap with the line representing the Sacramento River 13 
linkage (#9 in Figure 12-2) this line generally represents the course of the Sacramento River and is 14 
intended to address the needs of aquatic species and will thus not be addressed in this chapter. 15 

The construction of Intakes 2 and 3, the rerouting of Hwy 160, temporary tunnel work areas, and 16 
RTM areas j would occur within the Stone Lake-Yolo Bypass ECA. These activities would result in the 17 
permanent loss of narrow strips of riparian vegetation along the Sacramento River and the 18 
permanent and temporary loss of cultivated lands. Alternative 4 would not substantially increase 19 
impediments to movement of any nonavian wildlife that could move from Stone Lakes to Yolo 20 
Bypass because the Sacramento River and Sacramento River Deep Water Ship Channel already 21 
create a barrier to dispersal for nonavian species. However, the conversion of riparian and 22 
cultivated lands and the presence of the intakes would locally constrict the north-south movement 23 
of nonavian terrestrial species in the area between the Sacramento River and the Southern Pacific 24 
Dredger Cut west of Stone Lakes, as well as the east-west movement between Stone Lakes and the 25 
east bank of the Sacramento River. No records of wildlife species were identified within these 26 
construction footprints, though there are several records for Swainson’s hawk in the vicinity. 27 
Though there would be losses in Swainson’s hawk foraging habitat and potential nesting habitat in 28 
these areas, these loses would not substantially impede the movements of Swainson’s hawks in the 29 
area. The loss in habitat is addressed in the Swainson’s hawk effects analysis.  30 

The addition of temporary transmission lines within the Stone Lake-Yolo Bypass ECA and across the 31 
Cosumnes to Stone Lakes linkage, which would be in place for approximately 7 years, could adversely 32 
affect birds during periods of low visibility. Sandhill cranes that are known to roost at Stones Lakes 33 
could particularly be adversely affected by the addition of the north-south running transmission line 34 
to the west of Stone Lakes and by the east-west transmission line between Stone Lakes and the 35 
Cosumnes Preserve; however this line would generally parallel an existing transmission line. The 36 
Cosumnes to Stone Lakes linkage was developed by BDCP for reserve planning to benefit greater 37 
sandhill crane movement from north to south in the Plan Area. Because the proposed east-west 38 
transmission line parallels an existing line and would only be in place for approximately 7 years it 39 
would not likely create a barrier to the future movement of cranes in this area (see impact 40 
discussions for greater and lesser sandhill cranes).  41 

The Alternative 4 conveyance facilities would also pass through the Mandeville Island-Staten Island 42 
ECA, which also has several know roost locations for greater sandhill crane. Within this ECA, 43 
Alternative 4 would result in the construction of a large RTM disposal area on Bouldin Island, 44 
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permanent access roads on Bouldin and Mandeville Islands, and temporary transmission lines 1 
across most of the ECA. As discussed above, the temporary transmission lines could adversely affect 2 
the movement of cranes and other bird species during periods of low visibility. The RTM disposal 3 
area may create a physical barrier to movement for some species and could make this area unusable 4 
as wildlife habitat for close to 10 years during the tunnel construction. The access roads are mostly 5 
located on existing dirt and paved roads and would therefore not create any new physical barriers 6 
but could temporarily increase road mortality during periods of construction. The conveyance 7 
alignment at this location would be within the tunnel and thus not create a barrier to wildlife 8 
movement. 9 

Alternative 4 temporary transmission lines would cross the Middle River linkage on Woodward 10 
Island. This linkeage was established to guide riparian restoration along the Middle River to 11 
improve riparian connectivity for the benefit of riparian brush rabbit, riparian woodrat, least Bell’s 12 
vireo, yellow-breasted chat, yellow-billed cuckoo, Swainson’s hawk, and white-tailed kite. Because 13 
this transmission line is temporary it would only temporarily conflict with the future planning for 14 
and the current movement of the avian species that use riparian corridors. 15 

Alternative 4 conveyance facilities would create some localized disruption in wildlife movement and 16 
the temporary and permanent transmission lines would create additional barriers to movement for 17 
avian species during periods of low visibility. However, overall the Alternative 4 alignment would 18 
not create substantial barriers to movement between ECAs because the majority of the alignment 19 
consists of a tunnel that would be beneath riparian corridors, which are the most likely dispersal 20 
routes for terrestrial animals in the majority of the study area, and because the large surface impacts 21 
(the intakes) are in areas that already have barriers to movement for nonavian terrestrial species 22 
(Sacramento River and Sacramento River Deep Water Ship Channel).  23 

Restoration activities would occur in the ECAs within Yolo Bypass (CM2 Yolo Bypass Fisheries 24 
Enhancement) and within the Grizzly Island-Lake Marie ECA (CM4 Tidal Natural Communities 25 
Restoration). These activities would generally improve the movement of wildlife within and outside 26 
of the study area. In addition, the preservation of restored lands (CM3) and the enhancement and 27 
management of these areas (CM11) would improve and maintain wildlife corridors within the study 28 
area. 29 

NEPA Effects: Alternative 4 conveyance facilities would create local barriers to dispersal but overall 30 
the restoration activities would improve opportunities for wildlife dispersal within the study area 31 
and between areas outside of the study area and therefore overall Alternative 4 would not adversely 32 
affect wildlife corridors. 33 

CEQA Conclusion: Alternative 4 conveyance facilities would create some localized disruption in 34 
wildlife movement and the permanent and temporary transmission lines would create additional 35 
barriers to movement for avian species during periods of low visibility. However, overall the 36 
Alternative 4 alignment would not create substantial barriers to movement between ECAs because 37 
the majority of the alignment consists of a tunnel that would be beneath riparian corridors, which 38 
are the most likely dispersal routes for terrestrial animals in the majority of the study area, and 39 
because the large surface impacts, (the intakes) are in areas that already have barriers to movement 40 
for nonavian terrestrial species (Sacramento River and Sacramento River Deep Water Ship Channel). 41 

Restoration activities would occur in the ECAs within Yolo Bypass (CM2 Yolo Bypass Fisheries 42 
Enhancement) and within the Grizzly Island-Lake Marie ECA (CM4 Tidal Natural Community 43 
Communities Restoration). These activities would generally improve the movement of wildlife within 44 
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and outside of the Plan Area. In addition, the preservation of restored lands (CM3) and the 1 
enhancement and management of these areas (CM11) would improve and maintain wildlife 2 
corridors within the study area. 3 

Alternative 4 conveyance facilities would create local barriers to dispersal and create barriers to 4 
safe movement of avian species during periods of low visibility but overall the restoration activities 5 
would improve opportunities for wildlife dispersal within the study area and between areas outside 6 
of the study area and therefore overall Alternative 4 would result in less-than-significant impacts on 7 
wildlife corridors. 8 

Invasive Plant Species 9 

The invasive plant species that primarily affect each natural community in the study area, which 10 
include water hyacinth, perennial pepperweed, giant reed, and Brazilian waterweed, are discussed 11 
in Section 12.1.4. Invasive species compete with native species for resources and can alter natural 12 
communities by altering fire regimes, hydrology (e.g., sedimentation and erosion), light availability, 13 
nutrient cycling, and soil chemistry but also have the potential to harm human health and the 14 
economy by adversely affecting natural ecosystems, water delivery, flood protection systems, 15 
recreation, agricultural lands, and developed areas (Randall and Hoshovsky 2000). The construction 16 
and restoration activities covered under the BDCP could result in the introduction or spread of 17 
invasive plant species by creating temporary ground disturbance that provides opportunities for 18 
colonization by invasive plants in the study area. 19 

The primary mechanisms for the introduction of invasive plants as the result of implementation of 20 
the BDCP are listed here. 21 

 Grading, excavation, grubbing, and placement of fill material. 22 

 Breaching, modification, or removal of existing levees and construction of new levees. 23 

 Modification, demolition, and removal of existing infrastructure (e.g., buildings, roads, fences, 24 
electric transmission and gas lines, irrigation infrastructure). 25 

 Maintenance of infrastructure. 26 

 Removal of existing vegetation and planting/seeding of vegetation. 27 

 Maintaining vegetation and vegetation structure (e.g., grazing, mowing, burning, trimming). 28 

 Dredging waterways. 29 

Clearing operations and the movement of vehicles, equipment, and construction materials in the 30 
study area would facilitate the introduction and spread of invasive plants by bringing in or moving 31 
seeds and other propagules. These effects would result from four activities. 32 

 Spreading chipped vegetative material from clearing operations over topsoil after earthwork 33 
operations are complete. 34 

 Importing, distributing, storing, or disposing of fill, reusable tunnel material, borrow, spoil, or 35 
dredge material. 36 

 Traffic from construction vehicles (e.g., water and cement trucks) and personal vehicles of 37 
construction staff. 38 
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 Transport of construction materials and equipment within the study area and to/from the study 1 
area. 2 

Table 12-4-70 lists the acreages of temporary disturbance in each natural community in the study 3 
area that would result from implementation of Alternative 4. 4 

Table 12-4-70. Summary of Temporary Disturbance in Natural Communities under Alternative 4 5 

Natural Community Temporary Impacts (acres) 

Tidal perennial aquatic 2,114 

Tidal brackish emergent wetland 0 

Tidal freshwater emergent wetland  16 

Valley foothill riparian 154 

Grassland 424 

Inland dune scrub 0 

Alkali seasonal wetland complex 0 

Vernal pool complex 3 

Other natural seasonal wetland 0 

Nontidal freshwater perennial emergent wetland 7 

Nontidal perennial aquatic 38 

Managed wetlands 73 

Cultivated lands 2,896 

Total  5,649 

 6 

Impact BIO-186: Adverse Effects on Natural Communities Resulting from the Introduction 7 
and Spread of Invasive Plant Species 8 

Under Alternative 4, the BDCP would have adverse effects on natural communities as a result of the 9 
introduction and spread of invasive plant species through implementation of CM1–CM10 and 10 
AMM6. No adverse effects are expected from implementation of CM11–CM21. 11 

 CM1 Water Facilities and Operations: Construction of the Alternative 4 water conveyance 12 
facilities would result in the temporary disturbance of 3,531 acres that would provide 13 
opportunities for colonization by invasive plant species. 14 

 CM2 Yolo Bypass Fisheries Enhancements: Construction of the Yolo Bypass fisheries 15 
enhancements would result in the temporary disturbance of 758 acres that would provide 16 
opportunities for colonization by invasive plant species. Vegetation maintenance activities for 17 
the Fremont Weir and Yolo Bypass improvements may include the removal of giant reed; 18 
however, the clearing of linear areas to facilitate water flow may also result in increased 19 
opportunities for invasion. Sediment removal, transportation, and application as a source 20 
material for restoration or levee projects as part of Fremont Weir and Yolo Bypass maintenance 21 
activities could also result in the spread of invasives if the sediment contains viable invasive 22 
plant propagules. 23 

 CM3 Natural Communities Protection and Restoration: The restoration activities in the natural 24 
communities located in the eleven CZs would result in the temporary disturbance of restoration 25 
areas that would provide opportunities for colonization by invasive plant species. 26 
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 CM4 Tidal Natural Communities Restoration: The activities associated with the restoration of 1 
tidal perennial aquatic, tidal mudflat, tidal freshwater emergent wetland, and tidal brackish 2 
emergent wetland in ROAs would result in the temporary disturbance of tidal areas that would 3 
provide opportunities for colonization by invasive plant species. These adverse effects would be 4 
reduced by designing restoration projects to minimize the establishment of nonnative 5 
submerged aquatic vegetation, and early restoration projects would be monitored to assess the 6 
response of nonnative species to restoration designs and local environmental conditions. If 7 
indicated by monitoring results, the BDCP Implementation Office would implement invasive 8 
plant control measures in restored natural communities to help ensure the establishment of 9 
native marsh plain plant species. Additionally, the BDCP Implementation Office would actively 10 
remove submerged and floating aquatic vegetation in subtidal portions of tidal natural 11 
community restoration sites. 12 

 CM5 Seasonally Inundated Floodplain Restoration: Floodplain restoration levee construction 13 
would result in the temporary disturbance of 1,285 acres along channels in the north, east, and 14 
south Delta (San Joaquin, Old, and Middle Rivers) that would provide opportunities for 15 
colonization by invasive plant species. 16 

 CM6 Channel Margin Enhancement: The temporary effects of channel margin enhancement were 17 
not estimated because specific locations for this activity and their areal extent have not been 18 
developed. Channel margin enhancement (Sacramento River between Freeport and Walnut 19 
Grove, San Joaquin River between Vernalis and Mossdale, Steamboat and Sutter Sloughs, and 20 
salmonid migration channels in the interior Delta) would result in the temporary disturbance of 21 
channel areas that would provide opportunities for colonization by invasive plant species. 22 

 CM7 Riparian Natural Community Restoration: The restoration of valley/foothill riparian habitat 23 
would result in the temporary disturbance of riparian areas that would provide opportunities 24 
for colonization by invasive plant species. 25 

 CM8 Grassland Natural Community Restoration: The restoration of grassland habitat in CZs 1, 8, 26 
and/or 11 would result in the temporary disturbance of degraded grassland or cultivated land 27 
that would provide opportunities for colonization by invasive plant species. 28 

 CM9 Vernal Pool and Alkali Seasonal Wetland Complex Restoration: The restoration of vernal pool 29 
and alkali seasonal wetland complexes in CZs 1, 8, or 11 would result in the temporary 30 
disturbance of grassland areas that would provide opportunities for colonization by invasive 31 
plant species. 32 

 CM10 Nontidal Marsh Restoration: Nontidal marsh restoration, which would take place through 33 
conversion of agricultural lands in CZs 2 and 4, would result in the temporary disturbance of 34 
fallow agricultural areas that would provide opportunities for colonization by invasive plant 35 
species. These adverse effects would be reduced by monitoring the development of marsh 36 
vegetation to determine if nonnative vegetation needs to be controlled to facilitate the 37 
establishment of native marsh vegetation or if restoration success could be improved with 38 
supplemental plantings of native species. If indicated by monitoring, nonnative vegetation 39 
control measures and supplemental plantings would be implemented. 40 

 Avoidance and Minimization Measures: AMM6 Spoils, Reusable Tunnel Material, and Dredged 41 
Material Disposal Plan would have adverse effects if spoils, RTM, dredged material, or chipped 42 
vegetative materials containing viable invasive plant propagules are used as topsoil in 43 
uninfested areas. 44 
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The adverse effects that would result from the introduction and spread of invasive plants through 1 
colonization of temporarily disturbed areas would be minimized by implementation of CM11, 2 
AMM4, AMM10, and AMM11. 3 

CM11 Natural Communities Enhancement and Management would reduce these adverse effects by 4 
implementing invasive plant control within the BDCP reserve system to reduce competition on 5 
native species, thereby improving conditions for covered species, ecosystem function, and native 6 
biodiversity. The invasive plant control efforts would target new infestations that are relatively easy 7 
to control or the most ecologically damaging nonnative plants for which effective suppression 8 
techniques are available. In aquatic and emergent wetland communities, Brazilian waterweed, 9 
perennial pepperweed, barbgrass, and rabbitsfoot grass would be controlled (and tidal mudflats 10 
would be maintained). In riparian areas, invasive plant control would focus on reducing or 11 
eliminating species such as Himalayan blackberry, giant reed, and perennial pepperweed. In 12 
grassland areas, techniques such as grazing and prescribed burning may be used to decrease the 13 
cover of invasive plant species. 14 

Implementation of AMM4, AMM10, and AMM11 would also reduce the adverse effects that could 15 
result from construction activities. The AMMs provide methods to minimize ground disturbance, 16 
guidance for developing restoration and monitoring plans for temporary construction effects, and 17 
measures to minimize the introduction and spread of invasive plants. AMM4 would involve the 18 
preparation and implementation of an erosion and sediment control plan that would control erosion 19 
and sedimentation and restore soils and vegetation in affected areas. The restoration and 20 
monitoring plans for implementation of AMM10 would involve methods for stockpiling, storing, and 21 
restoring topsoil, revegetating disturbed areas, monitoring and maintenance schedules, adaptive 22 
management strategies, reporting requirements, and success criteria. AMM10 would also include 23 
planting native species appropriate for the natural community being restored, with the exception of 24 
some borrow sites in cultivated lands that would be restored as grasslands. 25 

AMM11 specifies that the BDCP Implementation Office would retain a qualified botanist or weed 26 
scientist prior to clearing operations to determine if affected areas contain invasive plants. If areas 27 
to be cleared do contain invasive plants, then chipped vegetation material from those areas would 28 
not be used for erosion control but would be disposed of to minimize the spread of invasive plant 29 
propagules (e.g., burning, composting). During construction of the water conveyance facilities and 30 
construction activities associated with the other CMs, construction vehicles and construction 31 
machinery would be cleaned prior to entering construction sites that are in or adjacent natural 32 
communities other than cultivated lands and prior to entering any BDCP restoration sites or 33 
conservation lands other than cultivated lands. Vehicles working in or travelling off paved roads 34 
through areas with infestations of invasive plant species would be cleaned before travelling to other 35 
parts of the Plan Area. Cleaning stations would be established at the perimeter of BDCP covered 36 
activities along construction routes as well as at the entrance to reserve system lands. Biological 37 
monitoring would include locating and mapping locations of invasive plant species within the 38 
construction areas during the construction phase and the restoration phase. Infestations of invasive 39 
plant species would be targeted for control or eradication as part of the restoration and revegetation 40 
of temporarily disturbed construction areas. 41 

NEPA Effects: The implementation of AMM4, AMM10, and AMM11, and CM11 would reduce the 42 
potential for the introduction and spread of invasive plants and avoid or minimize the potential 43 
effects on natural communities and special-status species; therefore, these effects would not be 44 
adverse.  45 
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CEQA Conclusion: Under Alternative 4, impacts on natural communities from the introduction or 1 
spread of invasive plants as a result of implementing the BDCP would not result in the long-term 2 
degradation of a sensitive natural community. With implementation of AMM4, AMM10, AMM11 and 3 
CM11, the temporary disturbance of land associated with the alternative would be offset and would 4 
not result in substantial alteration of site conditions. Therefore, the impact would be considered less 5 
than significant. No mitigation would be required. 6 

Compatibility with Plans and Policies 7 

Impact BIO-187: Compatibility of the Proposed Water Conveyance Facilities and Other 8 
Conservation Measures with Federal, State, or Local Laws, Plans, Policies, or Executive Orders 9 
Addressing Terrestrial Biological Resources in the Study Area  10 

Constructing the water conveyance facilities (CM1) and implementing CM2–CM21 for Alternative 4 11 
have the potential for being incompatible with plans and policies related to managing and protecting 12 
terrestrial biological resources of the study area. A number of laws, plans, policies, programs, and 13 
executive orders that are relevant to actions in the study area provide guidance for terrestrial 14 
biological resource issues as overviewed in Section 12.2, Regulatory Setting. This overview of plan 15 
and policy compatibility evaluates whether Alternative 4 would be compatible or incompatible with 16 
such enactments, rather than whether impacts would be adverse or not adverse, or significant or 17 
less than significant. If the incompatibility relates to an applicable plan, policy, or executive order 18 
adopted to avoid or mitigate terrestrial biological resource effects, then an incompatibility might be 19 
indicative of a related significant or adverse effect under CEQA and NEPA, respectively. Such 20 
physical effects of Alternative 4 on terrestrial biological resources are addressed in the impacts on 21 
natural communities and species. The following is a summary of compatibility evaluations related to 22 
terrestrial biological resources for laws, plans, policies, and executive orders relevant to the BDCP. 23 

Federal and State Legislation 24 

 The federal Clean Water Act, Endangered Species Act, Fish and Wildlife Coordination Act, 25 
Migratory Bird Treaty Act, Rivers and Harbors Act and Marine Mammal Protection Act all contain 26 
legal guidance that either directly or indirectly promotes or stipulates the protection and 27 
conservation of terrestrial biological resources in the process of undertaking activities that 28 
involve federal decisionmaking. The biological goals and objectives contained in the BDCP that 29 
provide the major guidance for implementing the various conservation elements of Alternative 30 
4 are all designed to promote the long-term viability of the natural communities, special-status 31 
species, and common species that inhabit the Plan Area. While some of the conservation 32 
measures of the alternative involve permanent and temporary loss of natural communities and 33 
associated habitats during facilities construction and expansion of certain natural communities, 34 
the long-term guidance in the Plan would provide for the long-term viability and expansion of 35 
the habitats and special-status species populations in the Plan Area. Alternative 4 conservation 36 
actions would be compatible with the policies and directives for terrestrial biological resources 37 
contained in these federal laws. 38 

 The California Endangered Species Act, California Native Plant Protection Act, Porter-Cologne 39 
Water Quality Control Act, and Natural Communities Conservation Planning Act are state laws 40 
that have relevance to the management and protection of terrestrial biological resources in the 41 
study area. Each of these laws promotes consideration of wildlife and native vegetation either 42 
through comprehensive planning or through regulation of activities that may have an adverse 43 
effect on the terrestrial and aquatic natural resources of the state. The BDCP, which is the basis 44 
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for Alternative 4, contains biological goals and objectives that have been developed to promote 1 
the species protection and natural resource conservation that are directed by these state laws. 2 
Alternative 4 conservation actions would be compatible with the policies and directives 3 
contained in these laws. 4 

 The Johnston-Baker-Andal-Boatwright Delta Protection Act of 1992 (Delta Protection Act) and the 5 
Sacramento-San Joaquin Delta Reform Act, which updated the Delta Protection Act, promote the 6 
maintenance and protection of natural resources and the protection of agricultural land uses in 7 
the Delta’s primary zone through the goals and policies contained in the 2009 updated Land Use 8 
and Resources Management Plan (LURMP). While nothing in the LURMP is binding on state 9 
agencies that are BDCP proponents, the LURMP does promote restoration and enhancement of 10 
habitats for the terrestrial and aquatic species of the Delta on public land. The BDCP biological 11 
goals and objectives would be compatible with these LURMP goals (Delta Protection 12 
Commission 2010). 13 

 The Suisun Marsh Preservation Act of 1974 was designed to protect the Suisun Marsh for long-14 
term use as wildlife habitat, with a goal of preserving and enhancing the quality and diversity of 15 
the Marsh’s aquatic and wildlife habitats. The BDCP and its plans for protection and restoration 16 
of tidal marsh habitats in Suisun Marsh would be compatible with the intent of the Suisun Marsh 17 
Preservation Act. 18 

Plans, Programs, and Policies 19 

 The Delta Plan, which was developed by the Delta Stewardship Council in compliance with the 20 
2009 Sacramento-San Joaquin Delta Reform Act, is mandated to achieve two co-equal goals: 21 
provide for a more reliable water supply for California and protect, restore, and enhance the 22 
Delta ecosystem. The co-equal goals are to be achieved in a manner that protects and enhances 23 
the unique cultural, recreational, natural resource, and agricultural values of the Delta as an 24 
evolving place. The BDCP is intended to become a component of the Delta Plan. The Delta 25 
Stewardship Council will determine whether the BDCP is compatible with the goals and 26 
objectives of the Delta Plan prior to its incorporation into the Plan. The compatibility of the 27 
BDCP with the Delta Plan is considered in detail in Chapter 13, Section 13.2.2.2, The Delta Plan, 28 
of the Draft EIR/EIS. 29 

 California Wetlands Conservation Policy, which was adopted by Executive Order in 1993, 30 
promotes a long-term gain in the quantity, quality and permanence of wetlands acreages and 31 
values in California. The BDCP conservation measures that provide for a significant expansion of 32 
wetland acreage and quality in the Delta and Suisun Marsh are compatible with the intent of the 33 
California Wetlands Conservation Policy. 34 

 The North American Waterfowl Management Plan (NAWMP) and Central Valley Joint Venture 35 
(CVJV) strive to maintain and expand wetlands and uplands for waterfowl and shorebirds in the 36 
major basins of California’s Central Valley. The NAWMP is a management plan jointly approved 37 
by the United States and Canada in 1986. It contains general guidance from the principal wildlife 38 
management agencies of the two countries for sustaining abundant waterfowl populations by 39 
conserving landscapes through self-directed partnerships (joint ventures) that are guided by 40 
sound science. The CVJV is the joint venture established for overseeing NAWMP implementation 41 
in the Central Valley. The CVJV is made up of 21 conservation organizations, state and federal 42 
government agencies, and one corporation that have formed a partnership to improve the 43 
habitat conditions for breeding and nonbreeding waterfowl, breeding and nonbreeding 44 
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shorebirds, waterbirds, and riparian-dependent songbirds in the Central Valley. The CVJV’s 1 
2006 Implementation Plan (Central Valley Joint Venture 2006) establishes conservation 2 
objectives and priorities for these bird groups within the basins of the Central Valley. The BDCP 3 
Plan Area includes all or portions of three Implementation Plan basins— the Delta, Yolo and 4 
Suisun basins. The 2006 Implementation Plan contains basin-specific objectives for wetland 5 
restoration, protection of existing wetland habitats, wetland enhancement, adequate power and 6 
water supplies for wetland management, agricultural land enhancement, farmland easements 7 
that maintain waterfowl food resources on agricultural land, and farmland easements that 8 
buffer existing wetlands from urban and residential growth.  9 

Implementation of the Alternative 4 conservation measures would result in significant 10 
reductions in cultivated land and managed wetland acreage in the Delta, Yolo and Suisun basins; 11 
however, significant increases in tidal and nontidal wetlands in these basins would be another 12 
result. Because of the large conversion of managed wetland in the Suisun basin, the BDCP has 13 
included a large managed wetland conservation and enhancement goal for this area. For the 14 
Suisun basin conversions to be compatible with the 2006 Implementation Plan goals, this 15 
EIR/EIS has added mitigation that would require food production studies and adaptive 16 
management to ensure that the Suisun basin would continue to provide the waterfowl and 17 
shorebird habitat envisioned in the Implementation Plan. 18 

 Stone Lakes National Wildlife Refuge Comprehensive Conservation Plan, Cosumnes River Preserve 19 
Management Plan, Brannan Island and Franks Tract State Recreation Areas General Plan, Yolo 20 
Bypass Wildlife Area Land Management Plan, Grizzly Island Wildlife Area Management Plan, and 21 
the Lower Sherman Island Wildlife Area Land Management Plan are primarily designed to 22 
preserve and enhance the natural resource and recreation qualities of these areas. 23 
Implementing Alternative 4, especially construction of CM1 and CM2 facilities, and land 24 
modification associated with CM4 restoration activities, could create temporary disruptions to 25 
the terrestrial biological resource management activities in these management areas. The 26 
ultimate goals of aquatic and terrestrial habitat enhancement and restoration contained in the 27 
BDCP would be compatible with the long-term management goals of these areas. Proposed 28 
restoration areas in the Yolo Bypass, on Sherman Island, and in Suisun Marsh would be designed 29 
to be compatible with and to complement the current management direction for these areas and 30 
would be required to adapt restoration proposals to meet current policy established for 31 
managing these areas. 32 

 Suisun Marsh Preservation Agreement and Suisun Marsh Plan are the most recent efforts by the 33 
state and federal agencies responsible for Suisun Marsh (the Marsh) to maintain its long-term 34 
viability as managed wetlands and wildlife habitat, consistent with the Suisun Marsh 35 
Preservation Act. The Suisun Marsh Preservation Agreement (SMPA) was signed in 1987 and 36 
modified in 2005 by DWR, CDFW, Reclamation and the Suisun Resource Conservation District to 37 
establish the mitigation approach in the Marsh for effects of operating the SWP and CVP. The 38 
primary concerns were the effects of CVP and SWP Delta diversions on salinity in the Marsh. The 39 
SMPA focused on ways to ensure adequate water quality and quantity for the managed wetlands 40 
and wildlife habitats in the Marsh to assure equal waterfowl values in the Marsh. The Suisun 41 
Marsh Plan (SMP), for which a Final EIS/EIR was released in 2010 by these agencies, provides 42 
for restoration of tidal marsh habitat and enhancement of managed wetland in the Marsh, 43 
maintenance of waterfowl hunting and recreational opportunities in the Marsh, maintenance 44 
and improvement of the Marsh levee system, and protection and enhancement of water quality 45 
for beneficial uses of the Marsh. An integral component of the SMP is balancing continued 46 
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managed wetland operation with new tidal wetland restoration to provide improved and 1 
greater habitat for fish and wildlife species. The SMP is a programmatic, long-term plan and 2 
does not include specific projects, project proponents, or funding mechanisms. However, the 3 
SMP relies on tidal restoration to allow for managed wetland operations to continue. The BDCP 4 
would provide a funding mechanism and increased management potential relative to existing 5 
and restored habitats, assisting the SMP in meeting its broader ecological goals, consistent with 6 
long-term operation of the SWP and CVP water conveyance facilities. The conservation actions 7 
contained in the BDCP, which are designed to ensure the long-term protection and recovery of 8 
special-status fish and wildlife species dependent on the Marsh, would be compatible with the 9 
water quality and habitat restoration goals of the SMPA and SMP. 10 

 California Aquatic Invasive Species Management Plan does not address terrestrial invasive 11 
species. Implementation of the Plan’s long-term control and management objectives affect 12 
terrestrial species that utilize study area aquatic habitats. These effects are positive in that Plan 13 
objectives are to control and remove invasive aquatic species that are detrimental to native 14 
aquatic and terrestrial species. Implementation of BDCP’s conservation actions would be 15 
undertaken with the goal of avoiding any further spread of aquatic invasive species. Alternative 16 
4 would, therefore, be compatible with the objectives of the California Aquatic Invasive Species 17 
Management Plan. 18 

 Habitat Conservation Plans and Natural Community Conservation Plans are the subject of a 19 
detailed analysis at the end of this chapter. The analysis considers the compatibility of the BDCP 20 
with all HCPs and NCCPs that share planning area with the BDCP Plan Area. 21 

Executive Orders 22 

 Executive Order 11990: Protection of Wetlands requires all federal agencies to consider wetland 23 
protection in their policies and actions. The BDCP proposes to protect, enhance and expand the 24 
wetlands of the Plan Area, and, therefore, would be compatible with Executive Order 11990. 25 

 Executive Order 13112: Invasive Species directs federal agencies to prevent and control the 26 
introduction and spread of invasive species in a cost-effective and environmentally sound 27 
manner. Alternative 4 construction and restoration actions have the potential to both introduce 28 
and spread invasive species in the study area. Implementation of mitigation measures described 29 
in this chapter would be capable of making Alternative 4 implementation compatible with 30 
Executive Order 13112. 31 

 Executive Order 113443: Facilitation of Hunting Heritage and Wildlife Conservation directs 32 
federal agencies whose activities affect public land management, outdoor recreation, and 33 
wildlife management to facilitate the expansion and enhancement of hunting opportunities, and 34 
the management of game species and their habitat. Alternative 4 conservation measures that 35 
involve conversion of cultivated land and managed wetland to tidal and nontidal wetlands and 36 
other natural communities would conflict with the hunting expansion and enhancement aspects 37 
of this executive order. Refer to Chapter 15, Recreation, of the Draft EIR/EIS for a detailed 38 
analysis of the effects of alternatives on hunting opportunities. The habitat protection and 39 
expansion conservation measures of Alternative 4 would be compatible with the executive 40 
order’s goal of facilitating the management of habitats for some game species. 41 

NEPA Effects: The potential plan and policy incompatibilities of implementing Alternative 4 42 
identified in the analysis above indicate the potential for a physical consequence to the environment. 43 
The primary physical consequence of concern is the conversion of cultivated land and managed 44 
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wetland to natural wetland and riparian habitat in the study area. The physical effects are discussed 1 
in the Shorebirds and Waterfowl analysis above, and no additional NEPA effects determination is 2 
required related to the compatibility of the alternative with relevant plans and polices. The reader is 3 
referred to Chapter 13, Section 13.2, Regulatory Setting, of the Draft EIR/EIS for a further discussion 4 
of the responsibilities of state and federal agencies to comply with local regulations, and a 5 
discussion of the relationship between plan and policy consistency and physical consequences to the 6 
environment. 7 

CEQA Conclusion: The potential plan and policy incompatibilities of implementing Alternative 4 8 
identified in the analysis above indicate the potential for a physical consequence to the environment. 9 
The primary physical consequence of concern is the conversion of large acreages of cultivated land 10 
and managed wetland to natural wetland and riparian habitat in the study area. The physical effects 11 
are discussed in the Shorebirds and Waterfowl analysis above, and no additional CEQA conclusion is 12 
required related to the compatibility of the alternative with relevant plans and polices. The reader is 13 
referred to Chapter 13, Section 13.2.3, Local and Regional Plans, Policies, and Regulations, of the 14 
Draft EIR/EIS for a further discussion of the responsibilities of state and federal agencies to comply 15 
with local regulations, and a discussion of the relationship between plan and policy consistency and 16 
physical consequences to the environment. 17 



 

Alternative 5 thru 8 

Terrestrial Biological Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12-719 
2015 

ICF 00139.14 

 

12.3.3.10 Alternative 5—Dual Conveyance with Pipeline/Tunnel and 1 

Intake 1 (3,000 cfs; Operational Scenario C) 2 

Comparative Differences in CM1 Construction Effects for Alternatives 5 and 1A 3 

With only one intake and pump station located in the north Delta, Alternative 5 would create 4 
significant differences in the permanent and temporary loss of natural communities and cultivated 5 
lands during water conveyance facilities construction when compared with alternatives having five 6 
intakes along the Sacramento River (Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 6A, 6B, and 6C). The relative 7 
differences in direct loss of habitat between Alternative 5 and Alternative 1A are included in Table 8 
12-5-1. All of these differences would occur during the near-term timeframe associated with water 9 
conveyance facilities construction along and just east of the Sacramento River between Clarksburg 10 
and Courtland. Alternative 5 would permanently remove 13 fewer acres of tidal perennial aquatic 11 
habitat in the Sacramento River, 12 fewer acres of valley/foothill riparian habitat along the eastern 12 
bank of the Sacramento River, 21 fewer acres of grassland along and behind the levees of the river, 13 
and 166 fewer acres of cultivated land immediately east of the river (Table 12-5-1). Alternative 5 14 
would also permanently affect a smaller acreage of jurisdictional waters (including wetlands) as 15 
regulated by Section 404 of the CWA, when compared to Alternative 1A (14 acres fewer; see Table 16 
12-5-2). Refer to Table 12-1A-69 for a summary of Alternative 1A permanent and temporary 17 
impacts on jurisdictional waters and wetlands. 18 

Alternative 5 also would result in significantly fewer temporary losses of natural communities, 19 
including reduced losses of tidal perennial aquatic (49 acres less), valley/foothill riparian (11 acres 20 
less), grassland (27 acres less), tidal freshwater emergent wetland (3 acres less), and cultivated 21 
lands (461 acres less) when compared with Alternative 1A (Table 12-5-1). Alternative 5 would 22 
temporarily affect a smaller acreage of jurisdictional waters (including wetlands) as regulated by 23 
Section 404 of the CWA, when compared to Alternative 1A (57 acres fewer; see Table 12-5-2). Refer 24 
to Table 12-1A-69 for a summary of Alternative 1A permanent and temporary jurisdictional waters 25 
and wetlands impacts. 26 

Effects of Restoration-Related Conservation Actions of Alternative 5 27 

NEPA Effects: Alternative 5 would not have adverse effects on the terrestrial natural communities, 28 
special-status species and common species that occupy the study area. The alternative also would 29 
not disrupt wildlife movement corridors, significantly increase the risk of introducing invasive 30 
species, reduce the value of habitat for waterfowl and shorebirds, or conflict with plans and policies 31 
that affect the study area. As with Alternative 1A, there would be large acreages of existing habitat 32 
converted by the Plan’s conservation actions, including the construction of water conveyance 33 
tunnels from the north Delta to Clifton Court Forebay in the south Delta. The temporarily affected 34 
habitat would be restored to its pre-project condition and the restoration conservation measures 35 
(CM2–CM10) would permanently replace primarily cultivated land and managed wetland with tidal 36 
and nontidal marsh, riparian vegetation, and grassland. The increases in acreage and value of the 37 
sensitive natural communities in the study area would have beneficial effects on covered and 38 
noncovered species. Where conservation actions would not fully offset effects, the Plan has 39 
developed AMMs and this document has included additional mitigation measures to avoid adverse 40 
effects. Alternative 5 would not require mitigation measures beyond what is proposed for 41 
Alternative 1A to offset effects. 42 
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CEQA Conclusion: Alternative 5 would not have significant and unavoidable impacts on the 1 
terrestrial natural communities, special-status species and common species that occupy the study 2 
area. The alternative also would not disrupt wildlife movement corridors, significantly increase the 3 
risk of introducing invasive species, reduce the value of habitat for waterfowl and shorebirds, or 4 
conflict with plans and policies that affect the study area. As with Alternative 1A, there would be 5 
large acreages of existing habitat converted by the Plan’s conservation actions, including the 6 
construction of water conveyance tunnels from the north Delta to Clifton Court Forebay in the south 7 
Delta. The temporarily affected habitat would be restored to its pre-project condition and the 8 
restoration conservation measures (CM2–CM10) would permanently replace primarily cultivated 9 
land and managed wetland with tidal and nontidal marsh, riparian vegetation, and grassland. The 10 
increases in acreage and value of the sensitive natural communities in the study area would have 11 
beneficial effects on covered, noncovered, and common species. Where conservation actions would 12 
not fully offset impacts, the Plan has developed AMMs and this document has included additional 13 
mitigation measures to avoid significant impacts. Alternative 5 would not require mitigation 14 
measures beyond what is proposed for Alternative 1A to offset effects. 15 

As with Alternative 1A, Alternative 5 would require several mitigation measures to be adopted to 16 
reduce all effects on terrestrial biological resources to less-than-significant levels. These mitigation 17 
measures would be needed beyond the impact offsets provided by Alternative 5 AMMs and CM2–18 
CM21 conservation actions. The relevant mitigation measures, which are included in detail in the 19 
analysis of Alternative 1A, are as follows: 20 

 Mitigation Measure BIO-176: Compensatory Mitigation for Fill of Waters of the U.S. 21 

12.3.3.14 Alternative 7—Dual Conveyance with Pipeline/Tunnel, Intakes 2, 22 

3, and 5, and Enhanced Aquatic Conservation (9,000 cfs; 23 

Operational Scenario E) 24 

Comparative Differences in CM1 Construction Effects for Alternatives 7 and 1A 25 

Because of the elimination of Intakes 1 and 4 and their associated pumps and pipelines, Alternative 26 
7 would create relatively small differences in the permanent and temporary loss of natural 27 
communities and cultivated lands during water conveyance facilities construction when compared 28 
with Alternative 1A (Table 12-7-1). All of these differences would occur during the near-term 29 
timeframe associated with water conveyance facilities construction. Alternative 7 would 30 
permanently remove 7 fewer acres of tidal perennial aquatic habitat in the Sacramento River, 10 31 
fewer acres of valley/foothill riparian habitat along the eastern bank of the Sacramento River, and 5 32 
fewer acres of grassland along the river levees. These reductions would occur as a result of not 33 
constructing Intakes 1 and 4 on the east bank of the Sacramento River. There would also be a 34 
reduction in loss of cultivated lands (95 fewer acres) east of the river near these intake sites. 35 
Alternative 7 would also permanently affect a smaller acreage of jurisdictional waters (including 36 
wetlands) as regulated by Section 404 of the CWA, when compared to Alternative 1A (7 acres fewer; 37 
see Table 12-7-2). Refer to Table 12-1A-69 for a summary of Alternative 1A permanent and 38 
temporary jurisdictional waters and wetlands impacts. 39 
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Table 12-7-2 Alternative 7 Effects on Jurisdictional Wetlands and Waters Relative to Alternative 1A 1 
(acres) 2 

Wetland/Water Type 

Alternative 7 Impacts on Jurisdictional Wetlands and Waters 

Permanent Impact 
Difference from 
Alternative 1A 

Temporary 
Impact 

Difference from 
Alternative 1A 

Agricultural Ditch  64.6 -0.3 21.9 -1.6 

Alkaline Wetland 0.1 0 0 0 

Clifton Court Forebay 1.0 0 0 0 

Conveyance Channel  12.7 0 1.1 0 

Depression 1.9 0 0.4 -1.3 

Emergent Wetland 46.8 0 6.7 -0.6 

Forest 5.6 -0.1 10.8 -1.1 

Lake 0 0 0.3 0 

Scrub-Shrub 20.3 -0.3 3.3 -1.0 

Seasonal Wetland 18.7 0 26.6 0 

Tidal Channel  36.9 -6.1 109.6 -24.2 

Vernal Pool  0  0 0 

Total 209 -6.8 181 -29.8 

 3 

During the water conveyance facilities construction process, Alternative 7 would also involve less 4 
temporary loss of habitat when compared with Alternative 1A. The difference would be reflected in 5 
reduced losses of tidal perennial aquatic (25 acres less), valley/foothill riparian (3 acres less), 6 
grassland (7 acres less), and cultivated land (214 acres less) when compared with Alternative 1A 7 
(Table 12-7-1). Alternative 7 would also temporarily affect a smaller acreage of jurisdictional waters 8 
(including wetlands) as regulated by Section 404 of the CWA, when compared to Alternative 1A (30 9 
acres fewer; see Table 12-7-2). Refer to Table 12-1A-69 for a summary of Alternative 1A permanent 10 
and temporary jurisdictional waters and wetlands impacts. 11 

NEPA Effects: Alternative 7 would not have adverse effects on the terrestrial natural communities, 12 
special-status species and common species that occupy the study area. The alternative also would 13 
not disrupt wildlife movement corridors, significantly increase the risk of introducing invasive 14 
species, reduce the value of habitat for waterfowl and shorebirds, or conflict with plans and policies 15 
that affect the study area. As with Alternative 1A, there would be large acreages of existing habitat 16 
converted by the Plan’s conservation actions, including the construction of water conveyance 17 
tunnels from the north Delta to Clifton Court Forebay in the south Delta. The temporarily affected 18 
habitat would be restored to its pre-project condition and the restoration conservation measures 19 
(CM2–CM10) would permanently replace primarily cultivated land and managed wetland with tidal 20 
and nontidal marsh, riparian vegetation, and grassland. The increases in acreage and value of the 21 
sensitive natural communities in the study area would have beneficial effects on covered and 22 
noncovered species. Where conservation actions would not fully offset effects, the Plan has 23 
developed AMMs and this document has included additional mitigation measures to avoid adverse 24 
effects. Alternative 7 would not require mitigation measures beyond what is proposed for 25 
Alternative 1A to offset effects. 26 

CEQA Conclusion: Alternative 7 would not have significant and unavoidable impacts on the 27 
terrestrial natural communities, special-status species and common species that occupy the study 28 
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area. The alternative also would not disrupt wildlife movement corridors, significantly increase the 1 
risk of introducing invasive species, reduce the value of habitat for waterfowl and shorebirds, or 2 
conflict with plans and policies that affect the study area. As with Alternative 1A, there would be 3 
large acreages of existing habitat converted by the Plan’s conservation actions, including the 4 
construction of water conveyance tunnels from the north Delta to Clifton Court Forebay in the south 5 
Delta. The temporarily affected habitat would be restored to its pre-project condition and the 6 
restoration conservation measures (CM2–CM10) would permanently replace primarily cultivated 7 
land and managed wetland with tidal and nontidal marsh, riparian vegetation, and grassland. The 8 
increases in acreage and value of the sensitive natural communities in the study area would have 9 
beneficial effects on covered, noncovered, and common species. Where conservation actions would 10 
not fully offset impacts, the Plan has developed AMMs and this document has included additional 11 
mitigation measures to avoid significant impacts. Alternative 7 would not require mitigation 12 
measures beyond what is proposed for Alternative 1A to offset effects. 13 

As with Alternative 1A, Alternative 7 would require several mitigation measures to be adopted to 14 
reduce all effects on terrestrial biological resources to less-than-significant levels. These mitigation 15 
measures would be needed beyond the impact offsets provided by Alternative 7 AMMs and CM2–16 
CM21 conservation actions. The relevant mitigation measures, which are included in detail in the 17 
analysis of Alternative 1A, are as follows: 18 

 Mitigation Measure BIO-176: Compensatory Mitigation for Fill of Waters of the U.S. 19 

12.3.3.15 Alternative 8—Dual Conveyance with Pipeline/Tunnel, Intakes 2, 20 

3, and 5 and Increased Delta Outflow (9,000 cfs; Operational 21 

Scenario F) 22 

Comparative Differences in CM1 Construction Effects for Alternatives 8 and 1A 23 

Because of the elimination of Intakes 1 and 4 and their associated pumps and pipelines, Alternative 24 
8 would create relatively small differences in the permanent and temporary loss of natural 25 
communities and cultivated land during water conveyance facilities construction when compared 26 
with Alternative 1A (Table 12-8-1). All of these differences would take place during the near-term 27 
timeframe associated with water conveyance facilities construction. Alternative 8 would 28 
permanently remove 7 fewer acres of tidal perennial aquatic habitat, 10 fewer acres of 29 
valley/foothill riparian habitat, and 5 fewer acres of grassland along the east bank of the Sacramento 30 
River. Alternative 8 would also remove 95 fewer acres of cultivated land east of the Sacramento 31 
River. Alternative 8 would also permanently affect a smaller acreage of jurisdictional waters 32 
(including wetlands) as regulated by Section 404 of the CWA, when compared to Alternative 1A (7 33 
acres fewer; see Table 12-8-2). Refer to Table 12-1A-69 for a summary of Alternative 1A permanent 34 
and temporary jurisdictional waters and wetlands impacts. 35 

During the water conveyance facilities construction process, Alternative 8 would involve less 36 
temporary loss of habitat when compared with Alternative 1A. There would be reduced losses of 37 
tidal perennial aquatic (25 acres less), tidal freshwater emergent wetland (1 acre less), 38 
valley/foothill riparian (3 acres less), grassland (7 acres less) and cultivated land (214 acres less) 39 
when compared with Alternative 1A (Table 12-8-1). Alternative 8 would also temporarily affect a 40 
smaller acreage of jurisdictional waters (including wetlands) as regulated by Section 404 of the 41 
CWA, when compared to Alternative 1A (30 acres fewer, see Table 12-8-2). Refer to Table 12-1A-69 42 
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for a summary of Alternative 1A permanent and temporary jurisdictional waters and wetlands 1 
impacts. 2 

Table 12-8-2 Alternative 8 Effects on Jurisdictional Wetlands and Waters Relative to Alternative 1A 3 
(acres) 4 

Wetland/Water Type 

Alternative 8 Impacts on Jurisdictional Wetlands and Waters 

Permanent Impact 
Difference from 
Alternative 1A 

Temporary 
Impact 

Difference from 
Alternative 1A 

Agricultural Ditch  64.6 -0.3 21.9 -1.6 

Alkaline Wetland 0.1 0 0 0 

Clifton Court Forebay 1.0 0 0 0 

Conveyance Channel  12.7 0 1.1 0 

Depression 1.9 0 0.4 -1.3 

Emergent Wetland 46.8 0 6.7 -0.6 

Forest 5.6 -0.1 10.8 -1.1 

Lake 0 0 0.3 0 

Scrub-Shrub 20.3 -0.3 3.3 -1.0 

Seasonal Wetland 18.7 0 26.6 0 

Tidal Channel  36.9 -6.1 109.6 -24.2 

Vernal Pool  0  0 0 

Total 209 -6.8 181 -29.8 

 5 

NEPA Effects: Alternative 8 would not have adverse effects on the terrestrial natural communities, 6 
special-status species and common species that occupy the study area. The alternative also would 7 
not disrupt wildlife movement corridors, significantly increase the risk of introducing invasive 8 
species, reduce the value of habitat for waterfowl and shorebirds, or conflict with plans and policies 9 
that affect the study area. As with Alternative 1A, there would be large acreages of existing habitat 10 
converted by the Plan’s conservation actions, including the construction of water conveyance 11 
tunnels from the north Delta to Clifton Court Forebay in the south Delta. The temporarily affected 12 
habitat would be restored to its pre-project condition and the restoration conservation measures 13 
(CM2–CM10) would permanently replace primarily cultivated land and managed wetland with tidal 14 
and nontidal marsh, riparian vegetation, and grassland. The increases in acreage and value of the 15 
sensitive natural communities in the study area would have beneficial effects on covered and 16 
noncovered species. Where conservation actions would not fully offset effects, the Plan has 17 
developed AMMs and this document has included additional mitigation measures to avoid adverse 18 
effects. Alternative 8 would not require mitigation measures beyond what is proposed for 19 
Alternative 1A to offset effects. 20 

CEQA Conclusion: Alternative 8 would not have significant and unavoidable impacts on the 21 
terrestrial natural communities, special-status species and common species that occupy the study 22 
area. The alternative also would not disrupt wildlife movement corridors, significantly increase the 23 
risk of introducing invasive species, reduce the value of habitat for waterfowl and shorebirds, or 24 
conflict with plans and policies that affect the study area. As with Alternative 1A, there would be 25 
large acreages of existing habitat converted by the Plan’s conservation actions, including the 26 
construction of water conveyance tunnels from the north Delta to Clifton Court Forebay in the south 27 
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Delta. The temporarily affected habitat would be restored to its pre-project condition and the 1 
restoration conservation measures (CM2–CM10) would permanently replace primarily cultivated 2 
land and managed wetland with tidal and nontidal marsh, riparian vegetation, and grassland. The 3 
increases in acreage and value of the sensitive natural communities in the study area would have 4 
beneficial effects on covered, noncovered, and common species. Where conservation actions would 5 
not fully offset impacts, the Plan has developed AMMs and this document has included additional 6 
mitigation measures to avoid significant impacts. Alternative 8 would not require mitigation 7 
measures beyond what is proposed for Alternative 1A to offset effects. 8 

As with Alternative 1A, Alternative 8 would require several mitigation measures to be adopted to 9 
reduce all effects on terrestrial biological resources to less-than-significant levels. These mitigation 10 
measures would be needed beyond the impact offsets provided by Alternative 8 AMMs and CM2–11 
CM21 conservation actions. The relevant mitigation measures, which are included in detail in the 12 
analysis of Alternative 1A, are as follows: 13 

 Mitigation Measure BIO-176: Compensatory Mitigation for Fill of Waters of the U.S. 14 
15 
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12.3.3.16 Alternative 9—Through Delta/Separate Corridors (15,000 cfs; 1 

Operational Scenario G) 2 

General Terrestrial Biology Effects 3 

Wetlands and Other Waters of the United States 4 

Alternative 9 actions would both permanently and temporarily remove or convert wetlands and 5 
open water that are regulated by USACE under Section 404 of the CWA. The 404 regulations and 6 
relevant information on mitigation the effects of impact to wetlands and waters of the United States 7 
(U.S.) are described in Section 12.2.1.1 in Appendix A, Draft EIR/EIS In-Text Chapter Revisions, of 8 
this RDEIR/SDEIS. The following two impacts address the project-level effects of CM1 on these 9 
potential wetlands and waters, and the programmatic-level effects of other relevant conservation 10 
actions (CM2–CM10). CM11–CM21 would not directly result in loss or conversion of wetlands or 11 
other waters of the U.S. The methods used to conduct these analyses are described in Section 12 
12.3.2.4 in Appendix A, Draft EIR/EIS In-Text Chapter Revisions, of this RDEIR/SDEIS. The waters of 13 
the U.S. data used for this analysis is based on a verified wetland delineation from the USACE that 14 
was completed in early 2015. These waters of the U.S. were mapped at finer scale than that which 15 
was done for the natural community mapping for the BDCP and therefor the acreages of these two 16 
datasets differ when compared to each other. The waters of the U.S. mapping identified numerous 17 
agricultural ditches and seasonal wetlands occurring within and associated with cultivated lands, 18 
which explains the majority of the difference. 19 

Impact BIO-176: Effects of Constructing Water Conveyance Facilities (CM1) on Wetlands and 20 
Other Waters of the United States 21 

Alternative 9 proposes the construction, maintenance, and operation of water conveyance facilities 22 
within, or requiring the unavoidable fill of, waters of the U.S. The estimated fill of jurisdictional 23 
waters associated with this alternative is described in Table 12-9-69 below. Based on the 24 
methodology used to conduct this analysis, these effects would occur at channel dredging sites, canal 25 
construction sites, operable barrier construction sites and channel widening sites throughout the 26 
study area, and at multiple temporary work areas associated with the construction activity. The 27 
permanent and temporary wetland effects would occur primarily in open tidally-influenced 28 
channels of the central and south Delta, including Middle River, Victoria Canal and Old River from 29 
channel dredging and canal construction. Construction of various operable barriers in major rivers, 30 
canals and sloughs throughout the central and south Delta would also contribute to the large 31 
acreage affected by water conveyance construction. Most of the construction and dredging activities 32 
would not permanently remove the waterways, but would permanently modify the channel bottoms 33 
and eliminate any associated aquatic vegetation. An additional effect on waters of the U.S. is the 34 
dredging of 517 acres of tidal flow in Middle River and Victoria and North Canals.  35 
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Table 12-9-69. Estimated Fill of Waters of the U.S. Associated with the Construction of Water 1 
Conveyance Facilities under Alternative 9 (acres) 2 

Wetland/Water Type 
Permanent 

Impact 

Temporary 
Impacts Treated as 

Permanent1 
Temporary 

Impact2 Total Impact 

Agricultural Ditch  36.4 8.0 1.0 45.3 

Alkaline Wetland 0 0 0 0 

Clifton Court Forebay 13.2 0 0 13.2 

Conveyance Channel  0.4 0 0 0.4 

Depression 4.9 0.1 0 4.9 

Emergent Wetland 54.1 9.0 165.0 64.0 

Forest 23.5 14.0 60.0 38.0 

Lake 0 0 0 0 

Scrub-Shrub 5.2 4.0 42.0 9.0 

Seasonal Wetland 91.6 28.6  120.2 

Tidal Channel  687.0 24.0 401.0 712.0 

Vernal Pool  0 0 0 0 

Total 916 88 669 1,674 

 3 

 4 

The majority of the impacts on wetlands and waters of U.S. are on tidal channels, emergent 5 
wetlands, and on wetlands and waters found within cultivated lands (agricultural ditches and 6 
seasonal wetlands). These impacts mostly result from dredging work, spoils areas, and canal 7 
construction. The impacted seasonal wetlands mapped within the Conveyance Planning Area, as 8 
described in Section 12.3.2.4 in Appendix A, Draft EIR/EIS In-Text Chapter Revisions, of this 9 
RDEIR/SDEIS, all occur in the central Delta within plowed agricultural fields.  10 

Unavoidable impacts on waters of the United States would be offset such that the loss of acreage and 11 
functions due to construction activities are fully compensated. Wetland functions are defined as a 12 
process or series of processes that take place within a wetland. These include the storage of water, 13 
transformation of nutrients, growth of living matter, and diversity of wetland plants, and they have 14 
value for the wetland itself, for surrounding ecosystems, and for people. Functions can be grouped 15 
broadly as habitat, hydrologic/hydraulic, or water quality. Not all wetlands perform all functions nor 16 
do they perform all functions equally well. The location and size of a wetland may determine what 17 
functions it will perform. For example, the geographic location may determine its habitat functions, 18 
and the location of a wetland within a watershed may determine its hydrologic/hydraulic or water-19 
quality functions. Many factors determine how well a wetland will perform these functions: climatic 20 
conditions, quantity and quality of water entering the wetland, and disturbances or alteration within 21 
the wetland or the surrounding ecosystem. Wetland disturbances may be the result of natural 22 
conditions, such as an extended drought, or human activities, such as land clearing, dredging, or the 23 

                                                             

 
1 Temporary impacts treated as permanent are temporary impacts expected to last over one year.  These impact 
sites will eventually be restored to pre-project conditions; however, due to the duration of effect, compensatory 
mitigation will be included for these areas. 
2 Temporary impacts are due to dredging Delta channels. 
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introduction of nonnative species. Wetlands are among the most productive habitats in the world, 1 
providing food, water, and shelter for fish, shellfish, birds, and mammals, and serving as a breeding 2 
ground and nursery for numerous species. Many endangered plant and animal species are 3 
dependent on wetland habitats for their survival. Hydrologic and hydraulic functions are those 4 
related to the quantity of water that enters, is stored in, or leaves a wetland. These functions include 5 
such factors as the reduction of flow velocity, the role of wetlands as ground-water recharge or 6 
discharge areas, and the influence of wetlands on atmospheric processes. Water-quality functions 7 
include the trapping of sediment, pollution control, and the biochemical processes that take place as 8 
water enters, is stored in, or leaves a wetland. 9 

The functions of the waters of the U.S. that will be temporarily or permanently impacted by this 10 
alternative vary greatly depending primarily on existing land uses and historical levels of 11 
disturbance. Generally, agricultural ditches and conveyance channels, which are regularly 12 
maintained and often devoid of vegetation, support only minimal hydraulic function (water 13 
conveyance), with virtually no water quality or habitat function. With respect to Clifton Court 14 
Forebay, the facility is regularly maintained, but supports some hydrologic, hydraulic, and water 15 
quality functions (e.g. reduction of velocity, groundwater recharge, and trapping of sediment). Tidal 16 
channels affected by this alternative support functions in all three categories, but the level at which 17 
these functions perform vary depending on setting, size, and level of disturbance. The alkaline 18 
wetlands and vernal pools exist in non-native grasslands and have been subjected to some 19 
disturbance due to past land uses. Although these features likely support habitat, water quality, and 20 
hydrologic/hydraulic functions, the capacity of these features to perform such functions vary 21 
depending on the overall ecological setting and level of disturbance. Functions associated with 22 
emergent wetland, forest, and scrub-shrub, depend primarily on the location of these habitat types. 23 
Where they exist as in-stream (in-channel islands) or as the thick band of habitat adjacent to a 24 
waterway, these features are expected to function at a high level. However, where these habitats 25 
exist as thin bands, or where they are situated in agricultural fields, their habitat functions will be 26 
considerably lower. All of the wetlands classified as seasonal wetlands occur in agricultural fields. As 27 
such, their habitat functions have been greatly compromised, but they retain some water quality and 28 
hydrologic/hydraulic function. Like seasonal wetlands, most depressions occur within agricultural 29 
areas; however the depressions may support wetland vegetation at their edges. The areas mapped 30 
as lake are the dredged borrow ponds created during the construction of Interstate 5. Although 31 
relatively small, each lake is likely performing functions from all three categories. 32 

A functional assessment of wetlands proposed for fill will be conducted during the development of 33 
the Conceptual Mitigation Plan as part of the Clean Water Act permitting process. The results of this 34 
assessment will be compared to the expected functions at the proposed mitigation site(s) such that 35 
it can be confirmed that the compensatory mitigation will in fact accomplish full functional 36 
replacement of impacted wetlands. All impacted wetlands will be replaced with fully functional 37 
compensatory wetland habitat demonstrating high levels of habitat, water quality, and 38 
hydrologic/hydraulic function. Since many impacted wetlands will be significantly less than high 39 
function, the compensatory mitigation will result in a net increase in wetland function. 40 

Alternative 9 was designed to avoid waters of the U.S, to the maximum extent practicable. Each of 41 
the conveyance components has been located in upland areas where it was feasible to do so. Once 42 
construction begins, specific measures will be implemented, as described in the AMMs set out in 43 
Appendix 3.C, Avoidance and Minimization Measures, of the Draft BDCP and in Appendix D, 44 
Substantive BDCP Revisions, of this RDEIR/SDEIS (AMM6), to further avoid and minimize effects to 45 
waters of the U.S. as well as to special-status species. The AMMs will be implemented at all phases of 46 
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a project, from siting through design, construction, and on to operations and maintenance. The 1 
AMMs that pertain specifically to waters of the U.S. are AMM1 Worker Awareness Training, AMM2 2 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 3 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 4 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 5 
Material, AMM7 Barge Operations Plan, AMM10 Restoration of Temporarily Affected Natural 6 
Communities, AMM12 Vernal Pool Crustaceans, AMM30 Transmission Line Design and Alignment 7 
Guidelines, AMM34 Construction Site Security, and AMM36 Notification of Activities in Waterways. 8 

The implementation of measures to avoid and minimize impacts on habitat for aquatic species and 9 
species which utilize aquatic habitats, such as California tiger salamander, giant garter snake, 10 
California red legged frog, western pond turtle, riparian woodrat, and riparian brush rabbit, will also 11 
result in further avoidance and minimization of effects to waters of the United States.  12 

Aside from wetland habitats that would be created as a result of implementing CMs 4-10, some of 13 
which could serve the dual purpose of offsetting effects to species and mitigating impacts on waters 14 
of the U.S., more specific mitigation is required to ensure that there is no net loss of wetland 15 
functions and values as a result of implementing Alternative 9 pursuant to USACE’s and U.S. EPA’s 16 
Mitigation Rule (see Section 12.2.1.1 in Appendix A, Draft EIR/EIS In-Text Chapter Revisions of this 17 
RDEIR/SDEIS). Mitigation Measure BIO-176, Compensatory Mitigation for Fill of Waters of the U.S. 18 
would be available to address adverse impacts on waters of the U.S. 19 

NEPA Effects: The permanent and temporary loss of these jurisdictional wetlands and waters as a 20 
result of constructing Alternative 9 water conveyance facilities would be a substantial effect if not 21 
compensated by wetland protection and/or restoration. This loss would represent a removal of 22 
federally protected wetlands as defined by Section 404 of the CWA. A. Alternative 9 will implement 23 
AMMs 1–7, 10, 12, 30, 34, and 36, which would avoid and minimize fill of wetlands and waters and 24 
any indirect effects to wetlands and waters. However, specific mitigation would be required to 25 
ensure that Alternative 9 does not result in a loss of functions and values of waters of the U.S. and 26 
thus that the affect is not adverse. Mitigation Measure BIO-176, Compensatory Mitigation for Fill of 27 
Waters of the U.S., would be available to reduce these effects such that they are not adverse. 28 

CEQA Conclusion: The permanent and temporary loss of these jurisdictional wetlands and waters of 29 
the U.S. as a result of constructing Alternative 9 water conveyance facilities would be a significant 30 
impact. Specific mitigation would be required to ensure that Alternative 9 does not result in a loss of 31 
functions and values of waters of the U.S. Mitigation Measure BIO-176, Compensatory Mitigation for 32 
Fill of Waters of the U.S., would be available to reduce the impact to a less-than-significant level. 33 
Additionally, Alternative 9 does propose to restore up to 76,721 acres of wetland natural 34 
communities under the Plan, which would include 65,000 acres of tidal marsh restoration (CM4), 35 
10,000 acres of seasonally inundated floodplain restoration (CM5), 21 acres of vernal pool/alkali 36 
seasonal wetlands (CM9; 67 acres of vernal pool complex and 72 acres of alkali seasonal wetland 37 
complex assuming a wetland density of 15%), and 1,700 acres of nontidal marsh restoration 38 
(CM10). In addition, Alternative 9 would restore 5,000 acres of riparian habitat (CM7), some portion 39 
of which may also qualify as forested or scrub-shrub wetland. In addition, 20 miles of levees will 40 
have channel margin enhancement conducted on them (CM6), which would include improving 41 
channel geometry and restoring riparian, marsh, and mudflat habitats on the water side of levees. 42 
Impacts on wetlands from CM1 construction would occur in the first 10 years after BDCP approval. 43 
Approximately 20,065 acres of this wetland restoration would occur during this time period. 44 
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The success in implementing these Conservation Measures would be assured through effectiveness 1 
monitoring, which includes success criteria, and adaptive management as outlined in the Adaptive 2 
Management and Monitoring sections of the Draft BDCP for tidal marsh restoration (Draft BDCP 3 
Section 3.4.4.4), seasonal floodplain restoration (Draft BDCP Section 3.4.5.4), channel margin 4 
enhancement (Draft BDCP Section 3.4.6.4), valley/foothill riparian restoration (Draft BDCP Section 5 
3.4.7.4), vernal pool and alkali seasonal wetland complex restoration (Draft BDCP Section 3.4.9.4), 6 
and nontidal marsh restoration (Draft BDCP Section 3.4.10.3). All restored areas will be secured in 7 
fee-title or through conservation easements. 8 

Alternative 9 would also result in the protection and management of the following natural 9 
communities that contain wetlands: 750 acres of valley/foothill riparian, 600 acres of vernal pool 10 
complex, 150 acres of alkali seasonal wetland complex, 8,100 acres of managed wetlands, and 50 11 
acres of nontidal marsh. In addition, 8,000 acres of grasslands and 51,625 acres of cultivated lands 12 
will be protected and managed, which would likely include areas of seasonal wetlands, ponds, and 13 
agricultural ditches. 14 

The Plan under Alternative 9 would also implement AMMs 1-7, 10, 12, 30, 34, and 36, which would 15 
avoid and minimize fill of waters of the U.S. and any indirect effects to wetlands and waters. As 16 
stated above, specific mitigation would be required to ensure that Alternative 9 does not result in a 17 
loss of functions and values of waters of the U.S. Mitigation Measure BIO-176, Compensatory 18 
Mitigation for Fill of Waters of the U.S., would be available to reduce the impact to a less-than-19 
significant level. 20 

 21 

Mitigation Measure BIO-176: Compensatory Mitigation for Fill of Waters of the U.S. 22 

All mitigation proposed as compensatory mitigation would be subject to specific success criteria, 23 
success monitoring, long-term preservation, and long-term maintenance and monitoring 24 
pursuant to the requirements of the Mitigation Rule. All compensatory mitigation shall fully 25 
replace lost function through the mechanisms discussed below which will result in restoration 26 
and/or creation of habitat with at least as much function and value as those of the impacted 27 
habitat. In some cases, the mitigation habitat will afford significantly higher function and value 28 
than that of impacted habitat.  29 

Compensation ratios are driven by type, condition, and location of replacement habitat as 30 
compared to type, condition and location of impacted habitat. Compensatory mitigation usually 31 
includes restoration, creation, or rehabilitation of aquatic habitat. The USACE does not typically 32 
accept preservation as the only form of mitigation; use of preservation as mitigation typically 33 
requires a very high ratio of replacement to impact. It is anticipated that ratios will be a 34 
minimum of 1:1, depending on the factors listed above.  35 

Compensatory mitigation will consist of restoration, creation, and/or rehabilitation of aquatic 36 
habitat. Typically, impacted habitat will be replaced in-kind, although impacts on some habitat 37 
types such as agricultural ditches, conveyance channels, and Clifton Court Forebay, will be 38 
mitigated out-of-kind with higher functioning habitat types such as riparian wetland, marsh, 39 
and/or seasonal wetland. Compensatory mitigation shall be accomplished by one, or a 40 
combination of the following methods:  41 

 Purchase credits for restored/created/rehabilitated habitat at an approved wetland 42 
mitigation bank; 43 
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 On-site (adjacent to the project footprint) restoration or rehabilitation of wetlands 1 
converted to uplands due to past land use activities (such as agriculture) or functionally 2 
degraded by such activities; 3 

 On-site (adjacent to the project footprint) creation of aquatic habitat;  4 

 Off-site (within the Delta) restoration or rehabilitation of wetlands converted to uplands 5 
due to past land use activities (such as agriculture) or functionally degraded by such 6 
activities; 7 

 Off-site (within the Delta) creation of aquatic habitat; and/or 8 

 Payment into the Corps’ Fee-in-Lieu program.  9 

Purchase of Credits or Payment into Fee-in-Lieu Program 10 

It is envisioned that purchase of bank credits and/or payment into a fee-in-lieu program will be 11 
utilized for habitat types that would be difficult to restore or create within the Delta. Examples 12 
are vernal pool habitat, which requires an intact hardpan or other impervious layer and very 13 
specific soil types, and alkali seasonal wetland, which requires a specific set of chemical soil 14 
parameters. It is anticipated that only a small amount of compensatory mitigation will fall into 15 
these categories.  16 

On-Site Restoration, Rehabilitation and/or Creation 17 

Much of the Delta consists of degraded or converted habitat that is more or less functioning as 18 
upland. Opportunities will be sought where on-site restoration, rehabilitation, and/or creation 19 
could occur immediately adjacent to the project footprint. It is anticipated that some of the 20 
compensatory mitigation will fall into this category.  21 

Off-Site Restoration, Rehabilitation and/or Creation 22 

There exists, within the immediate vicinity of the project area, Delta land which has been subject 23 
to agricultural practices or other land uses which have degraded or even converted wetlands 24 
that existed historically. Sites within the Delta will be evaluated for their restoration, 25 
rehabilitation, and/or creation potential. It is anticipated that most of the compensatory 26 
mitigation will fall into this category.  27 

Compensatory mitigation will result in no net loss of acreage of Waters of the U.S. and will 28 
accomplish full functional replacement of impacted wetlands. All impacted wetlands will be 29 
replaced with fully functioning wetland habitat demonstrating high levels of habitat, water 30 
quality, and hydrologic/hydraulic function. Since many impacted wetlands are likely to function 31 
at significantly less than high levels, the compensatory mitigation will result in a significant net 32 
increase in wetland function. 33 

Impact BIO-177: Effects of Implementing Other Conservation Measures (CM2–CM10) on 34 
Wetlands and Other Waters of the United States 35 

The habitat protection and restoration activities associated with Alternative 9’s other conservation 36 
measures (CM2–CM10) would alter the acreages and functions and values of wetlands and Waters of 37 
the U.S. in the study area during the course of BDCP conservation action implementation. Because 38 
these conservation measures have not been defined to the level of site-specific footprints, it is not 39 
possible to delineate and quantify these effects in detail. Several of the conservation measures (CM2, 40 
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CM4, and CM5) have been described with theoretical footprints for purposes of the effects analysis 1 
contained in BDCP Chapter 5, Effects Analysis, of the Draft BDCP..  2 

Because the wetland delineation was only conducted within the Conveyance Planning Area and not 3 
the remainder of the Plan Area, the effects on potential wetlands and waters of the United States 4 
from CM2-CM10 were analyzed by looking at effects on wetland natural communities mapped 5 
within the theoretical footprints for CM2, CM4, and CM5 by assuming that 100% of the 6 
predominantly wetland natural communities listed in Appendix 12E found in Appendix A, Draft 7 
EIR/EIS In-Text Chapter Revisions, of this RDEIR/SDEIS and that 10% of all of the non-wetland 8 
natural communities listed in that table would qualify as wetlands or other waters of the United 9 
States under the CWA. Based on this approach approximately 19,850 acres of potentially 10 
jurisdictional wetlands and waters could be affected by CM2-CM10. The majority of these impacts 11 
are attributable to the conversion of 13,746 acres of managed wetland to tidal marsh under CM4, 12 
which would likely result in an improvement of wetland function in the Plan Area. 13 

 14 

NEPA Effects: The conversion of existing wetland natural communities to other types of wetland 15 
natural communities through implementation of CM2–CM10 for Alternative 9 would be 16 
approximately 19,850 acres. Most of these wetlands would be converted to tidal wetlands and open 17 
water through implementation of CM4. Although the increase in wetland acreage and wetland 18 
functions from these restoration actions could in part offset the effects on waters of the U.S. 19 
occurring in these areas, implementation of Mitigation Measure BIO-176, Compensatory Mitigation 20 
for Fill of Waters of the U.S., would be required to ensure that these effects are not adverse. 21 

CEQA Conclusion: The conversion of existing wetland natural communities to other types of 22 
wetland natural communities through implementation of CM2–CM10 for Alternative 9 would be 23 
approximately 19,850 acres. Most of these wetlands would be converted to tidal wetlands and open 24 
water through implementation of CM4. In total, up to 76,721 acres of wetland natural communities 25 
would be restored under Alternative 9. Although the increase in wetland acreage and wetland 26 
functions from these restoration could in part offset the effects on waters of the U.S. occurring in 27 
these areas, implementation of Mitigation Measure BIO-176, Compensatory Mitigation for Fill of 28 
Waters of the U.S., would be required to ensure that the impacts are reduced to a less-than-29 
significant level. 30 

 31 
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12.3.3.19 Impacts Applicable Across Multiple Alternatives 1 

The following impacts and conclusions are applicable across alternatives 1A, 1B, 1C, 2A, 2B, 2C, 2 

3, 4, 5, 6A, 6B, 6C, 7, 8, and 9. The Draft EIR/EIS did not include NEPA determinations for 3 

Impacts BIO-69 Loss or Conversion of Habitat for and Direct Mortality of Greater Sandhill Crane 4 

and BIO-70 Effects on Greater Sandhill Crane Associated with Electrical Transmission Facilities 5 

for all alternatives and so brief summary analyses for those alternatives and the NEPA 6 

determinations are presented below.  The original CEQA conclusions for these impacts that 7 

appear in the Draft EIR/EIS have not changed. 8 

The data supporting the analysis of Impact BIO-176 Effects on Wetlands and Other Waters of the 9 

United States has been updated for all alternatives and therefore a brief summary discussion of 10 

these effects and updated NEPA and CEQA conclusions are provided.   11 

The analyses for these impacts for Alternative 4 are presented above in this Appendix and can 12 

be found in Section 4.3.8 in this RDEIR/SDEIS for Alternative 4A. These impacts are also 13 

generally discussed in Sections 4.4.8 and 4.4.9 for Alternatives 2D and 5A, respectively. 14 

Impact BIO-69: Loss or Conversion of Habitat for and Direct Mortality of Greater Sandhill 15 
Crane  16 

The study area supports approximately 23,919 acres of roosting and foraging habitat and 164,676 17 
acres of foraging habitat for greater sandhill crane. Alternatives 1A through 9 would result in the 18 
permanent loss of and temporary effects on between 0 and 823 acres of roosting and foraging 19 
habitat (up to less than 3% of the total habitat in the study area) and between 3,716 and 12,021 20 
acres of foraging habitat (up to 7% of the total habitat in the study area) for the greater sandhill 21 
crane during the term of the Plan. However, the implementation of AMM20 Greater Sandhill Crane 22 
would require that no roost sites would be directly affected by water conveyance facilities including 23 
transmission lines and associated footprints. In addition, temporarily removed habitat would be 24 
restored within 1 year following construction. However, it would not necessarily be restored to its 25 
original topography and it could result in the conversion of cultivated lands to grasslands. 26 

The Plan includes conservation commitments through CM3 Natural Communities Protection and 27 
Restoration and CM10 Nontidal Marsh Restoration to restore or create at least 595 acres of greater 28 
Sandhill crane roost habitat (Objectives GSHC1.3, GSHC1.4, and GSHC1.5) and to protect at least 29 
7,300 acres of high- to very high-value foraging habitat for greater sandhill crane (Objective 30 
GSHC1.1).  31 

Of the 500 acres of managed wetlands to be created for roosting habitat, 320 acres would be created 32 
in minimum patch sizes of 40 acres within the Greater Sandhill Crane Winter Use Area in CZs 3, 4, 5, 33 
or 6 (Objective GSHC1.3). Restoration sites would be identified with consideration of sea level rise 34 
and local seasonal flood events. These wetlands would be created within 2 miles of existing 35 
permanent roost sites and protected in association with other protected natural community types at 36 
a ratio of 2:1 upland to wetland habitat to provide buffers that will protect cranes from the types of 37 
disturbances that would otherwise result from adjacent roads and developed areas (e.g., roads, 38 
noise, visual disturbance, lighting). The remaining 180 acres of crane roosting habitat would be 39 
constructed within the Stone Lakes NWR project boundary (BDCP Chapter 3, Figure 3.3-6) and 40 
would be designed to provide connectivity between the Stone Lakes and Cosumnes greater sandhill 41 
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crane populations (Objective GSHC1.4). These wetlands would consist of two 90-acre wetland 1 
complexes each consisting of at least three wetlands and would be no more than 2 miles apart. The 2 
large patch sizes of these wetland complexes would provide additional conservation to address the 3 
threats of vineyard conversion, urbanization to the east, and sea level rise to the west of greater 4 
sandhill crane wintering habitat. Approximately 95 acres of roosting habitat would be created 5 
within 2 miles of existing permanent roost sites (Objective GSHC1.5). These roosts would consist of 6 
active cornfields that are flooded following harvest to support roosting cranes and also provide the 7 
highest-value foraging habitat for the species. Individual fields would be at least 40 acres could shift 8 
locations throughout the Greater Sandhill Crane Winter Use Area, but would be sited with 9 
consideration of the location of roosting habitat loss and would be in place prior to roosting habitat 10 
loss. 11 

The BDCP would protect 7,300 acres of high- to very high-value greater sandhill crane foraging 12 
habitat by the late long-term timeframe with at least 80% maintained in very-high value types in 13 
any given year (Objective GSHC1.1). These acres of protected foraging habitat would be located 14 
within 2 miles of known roosting sites in CZs 3, 4, 5, and/or 6 and would consider sea level rise and 15 
local seasonal flood events, greater Sandhill crane population levels, and the location of foraging 16 
habitat loss. The patch size of these protected lands would be at least 160 acres (Objectives GSHC1.1 17 
and GSHC1.2). Because agricultural habitat values change over time based largely on economically 18 
driven agricultural practices, protecting crane habitat would provide enhanced stability to 19 
agricultural habitat value within the crane use area that does not currently exist. Alternatives that 20 
impact more than 7,300 acres of foraging habitat (1A- 1C, 2A-2C, 6A-6C) have associated mitigation 21 
measures which require compensation at a ratio of 1:1 (protection:impacted) for loss of foraging 22 
habitat.  23 

All alternatives also include commitments to implement AMM1 Worker Awareness Training, AMM2 24 
Construction Best Management Practices and Monitoring, AMM3 Stormwater Pollution Prevention 25 
Plan, AMM4 Erosion and Sediment Control Plan, AMM5 Spill Prevention, Containment, and 26 
Countermeasure Plan, AMM6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged 27 
Material, and AMM7 Barge Operations Plan. All of these AMMs include elements that would avoid or 28 
minimize the risk of affecting individuals and species habitats adjacent to work areas. The AMMs are 29 
described in detail in Appendix 3.C, Avoidance and Minimization Measures, in the Draft BDCP and in 30 
Appendix D, Section D.3.3, of the RDEIR/SDEIS. 31 

NEPA Effects: The loss of greater sandhill crane habitat would not be adverse under NEPA under 32 
Alternative 1A through Alternative 9 because the BDCP proponents have committed to avoiding and 33 
minimizing effects by avoiding greater sandhill crane roost sites, and by restoring and protecting the 34 
acreages of roosting and foraging habitat described above. This habitat protection, restoration, 35 
management, and enhancement would be guided by performance standards, and by AMM1-AMM7, 36 
AMM20, and AMM30 which would be in place throughout the period of construction. Considering 37 
these commitments, greater sandhill crane habitat losses and conversions under Alternatives 1A 38 
through Alternative 9 would not be an adverse effect.  39 

Impact BIO-70: Effects on Greater Sandhill Crane Associated with Electrical Transmission 40 
Facilities  41 

Greater sandhill cranes are susceptible to collision with power lines and other structures during 42 
periods of inclement weather and low visibility (Avian Power Line Interaction Committee 1994, 43 
Brown and Drewien 1995, Manville 2005). New transmission lines installed in the study area could 44 
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increase the risk for bird-power line strikes, which could result in injury or mortality of greater 1 
sandhill cranes. Both permanent and temporary electrical transmission lines would be constructed 2 
to supply construction and operational power to Alternatives 1A-1C, 2A-2C, 3, 5, 6A-6C, 7, 9, and 9. 3 
The Alternative 4 facilities would require the installation of temporary transmission lines extending 4 
north and south along the water conveyance alignment. Temporary lines would be removed after 5 
construction of the water conveyance facilities, within 10-14 years. 6 

The existing network of power lines in the study currently poses a risk for sandhill cranes, as both 7 
distribution and transmission lines cross over or surround sandhill crane roost sites in the study 8 
area. New transmission lines would temporarily increase this risk and have an adverse effect on the 9 
species in the absence of other conservation actions. Marking transmission lines with devices that 10 
make the lines more visible to birds has been shown to dramatically reduce the incidence of bird 11 
mortality, including for sandhill cranes. Yee (2008) estimated that marking devices in the Central 12 
Valley would reduce crane mortality by 60%. In addition, the current proposed transmission line 13 
alignments are not fully designed, and line locations are not final. The implementation of AMM20 14 
Greater Sandhill Crane would require that the final transmission line alignment under any 15 
alternative would eliminate the potential for take of greater sandhill cranes in the Plan Area per 16 
Section 86 of the California Fish and Game code. This would be achieved by implementing any 17 
combination of the following: (1) siting new transmission lines in lower bird strike risk zones; (2) 18 
removing, relocating or undergrounding existing lines; (3) installing flight diverters on existing lines 19 
in the crane winter use area; and/or (4) for areas outside of the Stone Lakes National Wildlife 20 
Refuge project boundary, shifting locations of flooded areas that provide crane roosts to lower risk 21 
areas. This would be expected to reduce existing mortality and thus fully offset the overall 22 
population effects of new transmission lines. Designing the alignment to minimize risk and 23 
removing, relocating, or undergrounding existing lines would be given priority out of the above 24 
methods. In addition, undergrounding of all new permanent power lines would be comprehensively 25 
evaluated during the final power line design process. With these measures, and considering that the 26 
temporary lines would be removed within the first 10-14 years of project implementation (under 27 
any alternative), the  potential for take of  greater sandhill crane would be eliminated per Section 86 28 
of  the California Fish and Game code. 29 

NEPA Effects: The construction of new transmission lines would not result in an adverse effect on 30 
greater sandhill cranes because, implementation of AMM20 would eliminate the potential for take 31 
per Section 86 of the California Fish and Game code. With AMM20 Greater Sandhill Crane, and 32 
considering that the temporary lines would be removed within the first 10–14 years of project 33 
implementation, the potential for take of greater sandhill cranes would be eliminated.  34 
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Chapter 13 1 

Land Use 2 

13.3 Environmental Consequences  3 

13.3.3 Effects and Mitigation Approaches 4 

13.3.3.9 Alternative 4—Dual Conveyance with Modified Pipeline/Tunnel 5 

and Intakes 2, 3, and 5 (9,000 cfs; Operational Scenario H) 6 

Impact LU-1: Incompatibility with Applicable Land Use Designations, Goals, and Policies as a 7 
Result of Constructing the Proposed Water Conveyance Facility (CM1) 8 

NEPA Effects: Alternative 4 would result in the construction of permanent and temporary features 9 
associated with the proposed water conveyance facility across land governed by the general plans of 10 
Sacramento, San Joaquin, Contra Costa, and Alameda Counties. Constructing Alternative 4 would 11 
require land use activities that would be incompatible with land use designations, goals and policies 12 
ascribed to the study area and for the purposes of reducing environmental impacts. To the extent 13 
that constructing Alternative 4 would result in incompatibilities with land use designations, goals 14 
and policies designed to avoid or reduce environmental effects, these potential incompatibilities are 15 
described below. As discussed in Section 13.3.2, to the extent that BDCP alternatives are 16 
incompatible with such land use designations, goals, and policies, any related environmental effects 17 
are discussed in other chapters. 18 

Because the primary conveyance component for Alternative 4 would be a series of underground 19 
tunnels, there would be no permanent adverse physical effects on or incompatibilities with surface 20 
land use solely due to this subsurface component. As such, excepting construction activities 21 
potentially occurring over the eleven-year tunnel construction period and surface features related to 22 
tunneling (e.g., RTM areas, shafts, access roads), permanent incompatibilities with existing land uses 23 
as they pertain to the proposed tunnels are not discussed further. 24 

Table 13-11 displays the temporary and permanent structures associated with the water 25 
conveyance facility, the local land designations on which they would occur, and the number of acres 26 
that would be affected under this alternative. Under Alternative 4, the method of delivering power to 27 
construct and operate the water conveyance facilities is assumed to be a “split” system that would 28 
connect to the existing grid in two different locations—one in the northern section of the alignment, 29 
and one in the southern section of the alignment (see Mapbook Figure M3-4).  30 

Mapbook Figure M13-4 displays relevant generalized land use designations where they could 31 
overlap with proposed water conveyance structures and temporary work areas. For further 32 
discussion of the locations of various structures, please refer to Chapter 3, Description of 33 
Alternatives.  34 
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State and Regional Plan Policies 1 

Under Alternative 4, construction activities associated with the features listed in Table 13-11 would 2 
take place on land governed by policies designed to avoid or mitigate environmental effects, as 3 
identified in the Delta Protection Commission Land Use and Resource Management Plan and the 4 
Delta Stewardship Council Final Draft Delta Plan. The Delta Plan policies most closely associated 5 
with land use are ER P2 (Restore Habitats at Appropriate Elevations), ER P3 (Protect Opportunities 6 
to Restore Habitat), DP P1 (Locate New Urban Development Wisely), and DP P2 (Respect Local Land 7 
Use When Siting Water or Flood Facilities or Restoring Habitats). Because CM1 would not involve 8 
habitat restoration nor residential, commercial, or industrial development, ER P2 and DP P1 would 9 
not be applicable. While the operable barrier constructed at the head of Old River could be partially 10 
constructed in the Lower San Joaquin River Floodplain Priority Habitat Restoration Area, the 11 
construction of this individual feature would require less than 6 acres of land and would not 12 
substantially reduce opportunities for habitat restoration in this area. Additionally, activities 13 
associated with BDCP CM3–CM11 would reduce these effects by restoring or permanently 14 
protecting other areas that could have been restored at the site affected. For example, the projects 15 
described as interim implementation projects in BDCP Chapter 6, Plan Implementation, identify a 16 
number of areas where restoration and protection activities could take place similar to those 17 
proposed under CM3–CM11. The Lower Yolo Restoration Project would create approximately 1,300 18 
acres of wetlands, enhance 700 acres of wetlands, and enhance 50 acres of riparian natural 19 
community, actions similar to those proposed under Conservation Measures 4 and 7. As noted under 20 
Alternative 4, Impact LU-4, below, priority habitat restoration areas substantially coincide with the 21 
restoration opportunity areas identified for tidal natural communities under BDCP CM4. Therefore, 22 
implementation of this BDCP alternative would be considered compatible with this policy. Policy DP 23 
P2 requires that parties responsible for proposed actions avoid or reduce incompatibilities with 24 
existing or planned uses when feasible. In some cases, commitments and mitigation measures 25 
identified in this document (see, for example, Chapter 14, Agricultural Resources, Mitigation Measure 26 
AG-1: Develop an ALSP to preserve agricultural productivity and mitigate for loss of Important 27 
Farmland and land subject to Williamson Act contracts or in Farmland Security Zones) will help 28 
meet this requirement. However, avoidance of all incompatibilities is likely to be considered 29 
infeasible; thus, activities associated with CM1 would be compatible with Policy DP P2. 30 

 31 
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Table 13-11. Water Conveyance Incompatibilities with Land Use Designations under Alternative 4 (MPTO) (acres) 1 

Surface Feature 

Alameda County Contra Costa County Sacramento County San Joaquin County 
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Canal      74      33  12                

Control Structure            7                  

Forebay      98  435   34 107  146 242              

Forebay Overflow Structure           2   1                

Fuel Station               1              

SR160 Realignment               159    5          

Intake               258    4  23        

Operable Barrier                          3  2  

Power Transmission Relocation        87    7                  

Reusable Tunnel Material Area      294  609       409    24     1067   141  

SR12 Improvement                         43     

Shaft Location      3  1   70 2  19 15         70   29  

Transmission Line  15  60 47 2 27 1   46 2 2           21   7 1 

Subtotal Permanent  15  60 516 2 1158 1  106 201 2 180 1084    32  23   1201 3  180 1 

Barge Unloading Facility             2            27  

Canal Work Area     57      50                

Concrete Batch Plant       39       3        39     

Control Structure Work Area           7                

Electrical Substation              31             

Forebay Dredging Area          2   2009              

Forebay Overflow Structure          1   1              

Fuel Station       1       3        1     

Geotechnical Exploration Zone          19 5  1 59   1 3    150   28  

Intake Work Area              148    5  34       
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Surface Feature 

Alameda County Contra Costa County Sacramento County San Joaquin County 
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Utility Substation/Interconnection              7             

Safe Haven Work Area              11        62   6  

Siphon Work Area     4      2                

Transmission Line              263 4 5 1 10    213   42  

Tunnel Muck Conveyor Facility          26    7             

Tunnel Work Area              226        116   1  

Subtotal Temporary     61  40   49 64  2013 757 4 5 1 18  34  582   104  

Grand Total  15  60 577 2 1198 1  154 265 2 2194 1841 4 5 1 50  57  1783 3  284 1 

Notes: To avoid double counting, where temporary transmission lines overlap with a different temporary or permanent surface feature, these acreages are counted under the other 
feature. Where permanent transmission lines overlap with another temporary surface feature (i.e., work area), these acreages are counted under permanent transmission lines. 
Acreages are rounded; acreage less than 0.5 has been rounded to 0. One 38-acre concrete batch plant and one 1-acre fuel station lie within the intermediate forebay footprint. 
These features would only be used during the construction period; however, they would become part of the forebay spillway area during operations and therefore, are counted as 
“permanent” impacts in this table. 

 1 

 2 

 3 
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Alternative 4 may result in incompatibilities with LURMP policies related to land use. Many of these 1 
policies focus on local government activities; however, Land Use P-7 declares that new structures 2 
should be set back from levees. Intake structures require contact with water and cannot feasibly be 3 
set back from levees. Additionally, Land Use P-14 provides that agricultural lands converted to 4 
water impoundment may not result in seepage of water and that such conversions must mitigate 5 
associated risks and effects. Forebays constructed for this alternative would avoid and mitigate for 6 
the effects of seepage, as described under Impact GW-5 in Chapter 7, Groundwater, and its 7 
associated mitigation measure. Forebay design, as well as this proposed mitigation, would establish 8 
compatibility with this policy. Incompatibilities could occur with other LURMP policies, including 9 
Agriculture P-2, which suggests that agricultural land conversion should occur first where 10 
productivity and values are lowest. As discussed in Chapter 14, Agricultural Resources, some higher-11 
value agricultural land would be converted under construction and operation of CM1. These 12 
potential incompatibilities suggest the potential for a physical effect on the environment. As 13 
discussed in Section 13.3.2, such effects are discussed in other chapters throughout this EIR/EIS. 14 

Under this alternative, indirect effects on land use may also arise through incompatibilities with 15 
land subject to Williamson Act contracts or in Farmland Security Zones. If the construction and 16 
operation of water conveyance facilities under this alternative results in contract nonrenewal, 17 
cancellation, or otherwise removes land within an agricultural preserve from a Williamson Act 18 
contract, the county overseeing the preserve may decide to manage the preserve differently; for 19 
instance, the county could modify the rules governing compatible uses on remaining land within the 20 
preserve. However, this effect is speculative and its magnitude or geographical incidence cannot be 21 
evaluated with enough certainty. Chapter 14, Agricultural Resources, discusses the potential for 22 
direct conflicts with land subject to Williamson Act contracts or in Farmland Security Zones. 23 

Sacramento County 24 

Permanent surface features associated with that portion of the water conveyance facility that would 25 
fall in Sacramento County include three intakes (with associated sedimentation basins and other 26 
features), realignment of Highway 160, an intermediate forebay, shaft locations, and RTM areas. 27 
While RTM areas are considered permanent surface impacts for the purposes of impact analysis, it is 28 
anticipated that the RTM would be removed from these areas and reused, as appropriate, as bulking 29 
material for levee maintenance, as fill material for habitat restoration projects, or other beneficial 30 
means of reuse identified for the material, as described in Appendix 3B, Environmental 31 
Commitments. Temporary features include reusable tunnel material conveyor facilities, fuel stations, 32 
electrical substations, concrete batch plants, geotechnical exploration zones, transmission lines, and 33 
work areas for construction of physical features. Permanent and temporary features would occur on 34 
lands designated for Agricultural Cropland, Agricultural-Residential, Low Density Residential, 35 
Medium Density Residential, Natural Preserve, and Recreation. Table 13-11 summarizes these 36 
features and the land use designations with which they would be incompatible. These construction 37 
activities would be incompatible with general plan agriculture and open space policies, including 38 
Policy AG-5, regarding the conversion of farmland, and Policies OS-1 and OS-2, regarding the 39 
protection of open space and natural areas. Construction of water conveyance features would 40 
diminish the extent of land dedicated to agriculture, open space, and natural areas. These 41 
incompatibilities suggest the potential for a physical effect on the environment. As discussed in 42 
Section 13.3.2, such effects are discussed in other chapters throughout this EIR/EIS.  43 
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San Joaquin County 1 

Alternative 4 would result in the permanent conversion of land designated as Agriculture/General, 2 
City, and Open Space/Resource Conservation in San Joaquin County due to the construction of 3 
transmission lines, tunnel shafts, RTM areas, an improvement on SR12, and an operable barrier at 4 
the head of Old River. While RTM areas are considered permanent surface impacts for the purposes 5 
of impact analysis, it is anticipated that the RTM would be removed from these areas and reused, as 6 
appropriate, as bulking material for levee maintenance, as fill material for habitat restoration 7 
projects, or other beneficial means of reuse identified for the material, as described in Appendix 3B, 8 
Environmental Commitments. Temporary features including a concrete batch plant, a fuel station, 9 
barge unloading facilities, transmission lines, geotechnical exploration zones, and work areas would 10 
also be incompatible with existing land use designations. Table 13-11 summarizes these features 11 
and the land use designations with which they would be incompatible. Temporary features could be 12 
in place for up to the first fourteen years of project implementation (i.e., during geotechnical 13 
explorations, power line construction, and construction of water conveyance facilities). During that 14 
period, lands designated as Agriculture would be temporarily converted to non-agricultural use. 15 
Construction during this period and permanent conversion of agricultural land would be 16 
incompatible with general plan policies, including Agricultural Lands Policy 5, which reserves 17 
agricultural areas principally for crop production, ranching and grazing. These incompatibilities 18 
suggest the potential for a physical effect on the environment. As discussed in Section 13.3.2, such 19 
effects are discussed in other chapters throughout this EIR/EIS. 20 

The placement of tunnel shafts and transmission lines, were they to occur on or adjacent to lands 21 
designated under the San Joaquin County General Plan as Open Space/Resource Conservation would 22 
be incompatible with this land use designation. These incompatibilities suggest the potential for a 23 
physical effect on the environment. As discussed in Section 13.3.2, such effects are discussed in 24 
other chapters throughout this EIR/EIS. 25 

Contra Costa County 26 

Under Alternative 4, permanent project water conveyance features in Contra Costa County would 27 
include the expanded Clifton Court Forebay and embankment area, a forebay overflow structure, 28 
pumping plants, new and relocated transmission lines, canals, tunnel shafts, RTM areas, and 29 
associated water control structures. Table 13-11 summarizes these impacts and the land use 30 
designations with which they would be incompatible. While RTM areas are considered permanent 31 
surface impacts for the purposes of impact analysis, it is anticipated that the RTM would be removed 32 
from these areas and reused, as appropriate, as bulking material for levee maintenance, as fill 33 
material for habitat restoration projects, or other beneficial means of reuse identified for the 34 
material, as described in Appendix 3B, Environmental Commitments. Constructing the forebay on 35 
lands within the Delta Recreation and Resources designation would be incompatible with the goals 36 
of the Contra Costa County General Plan related to this land use designation, which focus on the 37 
preservation of land for recreation and agricultural production and processing over the placement 38 
of new infrastructure. Construction of the forebay may be incompatible with the general plan Goal 3-39 
G, which discourages development not related to agriculture, mineral extraction, wind energy or 40 
other appropriate rural uses on vacant rural lands. These incompatibilities suggest the potential for 41 
a physical effect on the environment. As discussed in Section 13.3.2, such effects are discussed in 42 
other chapters throughout this EIR/EIS. 43 
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A narrow area of land running through the proposed future location of the expanded Clifton Court 1 
Forebay is designated Public/Semi-Public. The Public/Semi-Public designation includes properties 2 
owned by public governmental agencies such as libraries, fire stations, and schools. This designation 3 
is also applied to public transportation corridors, as well as privately owned transportation and 4 
utility corridors. The Public/Semi-Public designation applies to properties owned by public agencies 5 
and privately owned transportation and utility corridors. Because this designation exists for large-6 
scale infrastructure and utilities, these project features would be compatible with this designation. 7 

Temporary project features in Contra Costa County associated with the construction of the water 8 
conveyance facility would include transmission lines, barge unloading facilities, a concrete batch 9 
plant, forebay dredging areas, forebay overflow structures, a fuel station, geotechnical exploration 10 
zones, RTM conveyor facilities, and various work areas. Many of these temporary features would 11 
likely be in place for up to the first fourteen years of project implementation (i.e., during the 12 
geotechnical explorations, power line construction, and construction of water conveyance facilities). 13 
Temporary land use incompatibilities would be of the same nature as the permanent 14 
incompatibilities described above; however, they would occur over a shorter period of time. These 15 
incompatibilities suggest the potential for a physical effect on the environment. As discussed in 16 
Section 13.3.2, such effects are discussed in other chapters throughout this EIR/EIS. 17 

Portions of Alternative 4 water conveyance facilities at Clifton Court Forebay would be built in areas 18 
covered by Byron Airport LUCP Zones B2, C1, C2, and D. Construction and facilities operations and 19 
maintenance activities could be incompatible with policies that limit congregations of people, 20 
require ALUC review of tall objects, and prohibit aboveground bulk storage of hazardous materials. 21 

Alameda County 22 

Under Alternative 4, permanent transmission lines are proposed on land within Alameda County, as 23 
indicated in Table 13-11. No temporary project features associated with the construction of the 24 
water conveyance facility are proposed on land within Alameda County. The Public designation 25 
includes properties owned by public governmental agencies such as libraries, fire stations, and 26 
schools. This designation is also applied to public transportation corridors, as well as privately 27 
owned transportation and utility corridors. The Public designation applies to properties owned by 28 
public agencies and privately owned transportation and utility corridors. Because this designation 29 
exists for large-scale infrastructure and utilities, these project features would be compatible with 30 
this designation. 31 

CEQA Conclusion: These incompatibilities indicate the potential for a physical consequence to the 32 
environment. As discussed in Section 13.3.2, the physical effects they suggest are discussed in other 33 
chapters throughout this document. The relationship between plans, policies, and regulations and 34 
impacts on the physical environment is discussed in Section 13.3.1. 35 

Impact LU-2: Conflicts with Existing Land Uses as a Result of Constructing the Proposed 36 
Water Conveyance Facility (CM1) 37 

NEPA Effects: Construction of the proposed water conveyance facility under Alternative 4 could 38 
directly affect land uses within the study area by both temporarily converting existing land uses 39 
during construction and permanently converting existing land uses (including displacement of 40 
existing structures and residences) because of the construction of permanent features of the facility. 41 
Indirect impacts would primarily happen as a result of incompatibility with adjacent land uses or 42 
the loss or increased difficultly of access to parcels. 43 
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Construction of water conveyance features associated with Alternative 4 would directly affect land 1 
use in the study area by temporarily converting land currently under agricultural and open space 2 
uses to temporary access roads, spoils areas, and temporary work and staging areas. CM1 3 
construction would also have the potential to result in temporary impacts on land adjacent to 4 
agricultural and open space land uses. Both effects would be temporary with this land returning to 5 
agricultural or open space uses following construction. 6 

Construction of water conveyance features associated with Alternative 4 would also directly affect 7 
land use in the study area by permanently converting land currently under agricultural land use and 8 
open space to permanent access roads, intakes and associated facilities, pumping plants, control 9 
structures, a small segment of canal, one new forebay and another expanded forebay, tunnel shafts, 10 
RTM areas, borrow or spoils areas, and footings for electric transmission line towers. While RTM 11 
areas are considered permanent surface impacts for the purposes of impact analysis, it is anticipated 12 
that the RTM would be removed from these areas and reused, as appropriate, as bulking material for 13 
levee maintenance, as fill material for habitat restoration projects, or other beneficial means of reuse 14 
identified for the material, as described in Appendix 3B, Environmental Commitments. In addition, 15 
approximately 85 permanent structures would be removed or relocated within the water 16 
conveyance facility footprint under this alternative. This includes an estimated 19 residential 17 
buildings. Other structures affected would consist primarily of storage or agricultural support 18 
facilities; however, several private recreational structures would also be affected. Table 13-12 19 
summarizes the estimated number of structures affected across structure type and alternative and 20 
Mapbook Figure M13-4 shows the distribution of these effects across the Modified Pipeline/Tunnel 21 
conveyance alignment. The physical footprints of intakes and intake facilities, along with associated 22 
work areas, are anticipated to create the largest disruption to structures, conflicting with 23 
approximately 39 structures in the vicinity of the east bank of the Sacramento River. Among the 24 
three intake sites, 12 residential structures would be affected. Construction of canal segments to 25 
convey water between the expanded Clifton Court Forebay and existing approach channels to the 26 
Banks and Jones Pumping Plants is estimated to create conflicts with another 19 structures. The 27 
power transmission relocation area south of Clifton Court Forebay would also affect approximately 28 
13 structures. Other features—including RTM areas, tunnel work areas, and safe haven work 29 
areas—would also create disruptions to existing structures. Direct impacts on buildings will be 30 
avoided during geotechnical exploration activities. 31 



 
 

Land Use 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

13-9 
2015 

ICF 00139.14 

 

Table 13-12. Estimated Water Conveyance Conflicts with Existing Structures  1 

Alternative 

Type of Structure 

Totalb Residential Recreational Storage/Support Othera 

1A 59 15 123 10 207 

1B 109 22 260 21 412 

1C 194 31 469 32 726 

2A 70 15 127 13 225 

2B 121 23 265 25 434 

2C 194 31 469 32 726 

3 37 7 93 10 147 

4 19 7 50 9 85 

5 29 4 84 9 126 

6A 59 15 123 10 207 

6B 109 22 257 21 409 

6C 194 31 469 32 726 

7 38 8 91 9 146 

8 38 8 91 9 146 

9 74 69 93 19 255 

a Other structures include power/utility structures, bridges, and other types of infrastructure. 
b Note that structure impacts have been revised for other alternatives as a result of an updated dataset of 

structures within the study area. These revisions (up to three additional storage/support structures 
affected) would not affect the ultimate impact conclusions associated with this effect; therefore, impact 
conclusions associated with these alternatives have not been reprinted in this RDEIR/SDEIS. 

 2 

As described in Chapter 9, Geology and Seismicity, and Chapter 10, Soils, settlement of excavations 3 
could occur at construction sites as a result of dewatering. The hazard of settlement and subsequent 4 
collapse of excavations would be evaluated by assessing site-specific geotechnical and hydrological 5 
conditions at intake locations and pumping plants, as well as where project features cross 6 
waterways and major irrigation canals. Additionally, tests will be performed to collect geophysical 7 
data along the MPTO alignment, including various structures. Downhole geophysical methods are 8 
necessary to characterize the soils, liquefaction potential, and to determine shear wave velocities for 9 
seismic stability analysis. Additionally, tests will be performed to collect geophysical data along the 10 
MPTO alignment, including various structures. Downhole geophysical methods are necessary to 11 
characterize the soils, liquefaction potential, and to determine shear wave velocities for seismic 12 
stability analysis. A California-registered civil engineer or California-certified engineering geologist 13 
would recommend measures in a geotechnical report to address these hazards, such as seepage 14 
cutoff walls and barriers, shoring, grouting of the bottom of the excavation, and strengthening of 15 
nearby structures, existing utilities, or buried structures. The measures would conform to applicable 16 
design and building codes, guidelines, and standards, such as the California Building Code and 17 
USACE‘s Engineering and Design—Structural Design and Evaluation of Outlet Works. See Appendix 18 
3B, Environmental Commitments. Generally, the applicable codes require that facilities be built in 19 
such a way that settlement is minimized. DWR would ensure that the geotechnical design 20 
recommendations are included in the design of project facilities and construction specifications to 21 
minimize the potential effects from settlement and failure of excavations. DWR would also ensure 22 
that the design specifications are properly executed during construction. Conformance with these 23 



 
 

Land Use 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

13-10 
2015 

ICF 00139.14 

 

requirements and the application of accepted, proven construction engineering practices would 1 
reduce any potential risk such that construction of Alternative 4 would not create a conflict with 2 
existing land uses as a result of increased loss of property caused by dewatering.  3 

Indirect effects on existing land uses may also arise from changes in access to parcels of land. For 4 
example, the removal of access for agricultural vehicles and machinery could jeopardize the ability 5 
of that land to continue serving productive agricultural uses. As described in Chapter 19, 6 
Transportation, SR 160 would be realigned during and following construction of the intakes. 7 
Because temporary access routes around these construction areas would be built prior to the 8 
disruption of the existing road network, residents and travelers through the Delta would not 9 
experience substantial delays in travel from one side of the intake area to the other. Access to Kings 10 
Island (near the proposed pumping plants at Clifton Court Forebay) via the Italian Slough levee road 11 
would be maintained during and after construction. 12 

Loss of access would not be considered an adverse effect under this impact. The removal of a 13 
substantial number of existing permanent structures as a result of constructing the water 14 
conveyance facility, however, would be considered a direct, adverse socioeconomic effect of this 15 
alternative under NEPA. Where applicable, the BDCP proponents will provide compensation to 16 
property owners for losses due to implementation of the alternative, which would reduce the 17 
severity of economic effects related to this physical impact, but would not reduce the severity of the 18 
physical impact itself. Project conflicts with existing public structures are addressed in Chapter 20, 19 
Public Services and Utilities; potential adverse effects on the environment related to the potential 20 
release of hazardous materials contained in structures to be demolished are addressed in Chapter 21 
24, Hazards and Hazardous Materials; and potential adverse effects on traditional cultural properties 22 
are addressed in Chapter 18, Cultural Resources. 23 

CEQA Conclusion: Construction of the proposed water conveyance facility would necessitate the 24 
removal of a substantial number of existing permanent structures. The removal of existing 25 
structures is not, in itself, considered an environmental impact, though removal might entail 26 
economic impacts. Significant environmental impacts would only result if the structures qualified as 27 
“historical resources” or the removal of structures led to physical effects on certain other resources. 28 
As discussed in Section 13.3.2, such effects are discussed in other chapters throughout this EIR/EIS. 29 
Project conflicts with existing public structures are addressed in Chapter 20, Public Services and 30 
Utilities; potential impacts on the public and environment related to the potential release of 31 
hazardous materials contained in structures to be demolished are addressed in Chapter 24, Hazards 32 
and Hazardous Materials; and potential impacts on “historical resources” (including qualifying 33 
structures) and traditional cultural properties are addressed in Chapter 18, Cultural Resources. In 34 
sum, there are no land use effects under CEQA due solely to the removal of physical structures that 35 
are not treated under other impact categories. Where applicable, BDCP proponents will provide 36 
compensation to property owners for losses due to implementation of the BDCP. This compensation 37 
would not constitute mitigation for any related physical impact; however, it would reduce the 38 
severity of economic effects. 39 

Impact LU-3: Create Physical Structures Adjacent to and through a Portion of an Existing 40 
Community as a Result of Constructing the Proposed Water Conveyance Facility (CM1) 41 

NEPA Effects: Under Alternative 4, the construction of permanent facilities and associated work 42 
areas would be located around the community of Hood. A tunnel carrying water south from Intakes 43 
2 and 3 to the intermediate forebay, would be placed under the community. The tunnel would be 44 
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constructed below the surface and would not interfere with the existing community; therefore, the 1 
alignment would not create a physical structure adjacent to or through the existing community. A 2 
temporary power line would be constructed around the northern, eastern, and southern sections of 3 
the community, which would provide power to the intake work areas during construction. 4 
Additionally, a temporary work area associated with construction of the conveyance facilities would 5 
be built adjacent to Hood on the southern side of the community, and would serve as a staging area 6 
during the construction phase. It would consist of facilities such as parking areas, offices, and 7 
construction equipment storage. Construction and the long-term placement of Intakes 3 and 5, 8 
although not adjacent to Hood, would be built about one-quarter mile north and one-half mile south 9 
of Hood, respectively, and would substantially alter the lands to the north and south of the 10 
community. While permanent physical structures adjacent to or through Hood are not anticipated to 11 
result from this alternative, activities associated with their construction could make it difficult to 12 
travel within and around Hood in certain areas for a limited period of time. Mitigation Measures 13 
TRANS-1a and TRANS-1b are available to address this effect. Additionally, the lasting placement of 14 
the intake facilities would represent physical structures that would substantially alter the setting of 15 
the community’s surroundings, constituting an adverse effect.  16 

CEQA Conclusion: During the construction of the tunnels between Intake 3 and 5 and the 17 
intermediate forebay, construction activities would occur to the north and south of the community 18 
of Hood, and a proposed temporary power line would cross through portions of the community. 19 
Even though access to and from the community would be maintained over the long-term, the nearby 20 
construction of the temporary work area would substantially alter the setting of the community in 21 
the near term. Similarly, the nearby construction of Intakes 3 and 5, although not adjacent to Hood, 22 
would create permanent physical structures approximately one-quarter mile north and one-half 23 
mile south of Hood that would substantially alter the community’s surroundings. These structures 24 
would therefore result in a significant and unavoidable impact. Implementation of Mitigation 25 
Measures TRANS-1a and TRANS-1b would reduce the severity of this impact by supporting 26 
continued access to and from the community on transportation routes; however, permanent 27 
structures in the community’s vicinity would remain, and the impact would be significant. 28 

Mitigation Measure TRANS-1a: Implement Site-Specific Construction Traffic Management 29 
Plan 30 

Please refer to Mitigation Measure TRANS-1a in Chapter 19, Transportation, under Alternative 31 
1A, Impact TRANS-1. 32 

Mitigation Measure TRANS-1b: Limit Hours or Amount of Construction Activity on 33 
Congested Roadway Segments 34 

Please refer to Mitigation Measure TRANS-1b in Chapter 19, Transportation, under Alternative 35 
1A, Impact TRANS-1. 36 

Impact LU-4: Incompatibility with Applicable Land Use Designations, Goals, and Policies as a 37 
Result of Implementing the Proposed Conservation Measures 2–21 38 

NEPA Effects: This section assesses the compatibility of CM2–CM21 (described in detail in Chapter 39 
3, Description of Alternatives, Sections 3.6.2 and 3.6.3) that would be implemented across 11 CZs 40 
with the predominant applicable county land use designations in those zones, as well as with other 41 
applicable local and regional land use designations, goals, and policies. Table 13-13 identifies county 42 
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land use designations and the county land use jurisdictions for each of the CZs. Small acreage 1 
inclusions of other specific land use designations are also within each zone. Table 13-13 provides a 2 
general overview of the designations in each zone rather than an identification of every land use or 3 
jurisdiction in each zone. Note that none of these measures are proposed for implementation in CZ 4 
10; CZs were delineated primarily on the basis of landscape characteristics and logical geographic or 5 
landform divisions to create a structured approach to how and where conservation actions, as part 6 
of the conservation measures, would be carried out within the Plan Area (which lies within the 7 
study area for this chapter). 8 

Table 13-13. Predominant Land Use Designations in the Conservation Zones (CZs) 9 

CZ Jurisdiction General Plan Land Use Designation 

1 Solano County Agriculture 

2 Solano County Agriculture 

Sutter County Open Space 

Yolo County Agriculture, Open Space 

3 Solano County Agriculture 

Yolo County Agriculture, Open Space 

Sacramento County Agricultural Cropland 

4 Sacramento County Agricultural Cropland, Agriculture-Recreation Reserve, Natural Preserve 

San Joaquin County General Agriculture, Open Space/Resource Conservation 

5 Sacramento County Agricultural Cropland, Agriculture-Recreation Reserve, Natural Preserve 

San Joaquin County General Agriculture, Open Space/Resource Conservation 

6 Contra Costa County Single Family Residential Low Density, Agricultural Lands, Public/Semi 
Public, Open Space 

San Joaquin County General Agriculture, Open Space/Resource Conservation 

7 San Joaquin County General Agriculture, Open Space/Resource Conservation 

8 San Joaquin County Commercial Recreation, Residential-Medium and Low Density, General 
Agriculture 

Contra Costa County Agriculture Core, Delta Recreation and Resources 

Alameda County Large Parcel Agriculture, Major Public 

9 Contra Costa County Agriculture Core, Delta Recreation and Resources 

10a Contra Costa County Delta Recreation, Open Space, Heavy Industry, Commercial, Multi-Family 
Residential Low, Single Family Residential High 

11 Solano County Marsh, Agriculture 

a Note that none of these measures are proposed for CZ 10; CZs were delineated primarily on the basis 
of landscape characteristics and logical geographic or landform divisions to create a structured 
approach to how and where conservation actions would be carried out within the Plan Area (which 
lies within the study area for this chapter). CZ 10 occurs in a very urbanized portion of Contra Costa 
County with a diverse number of land use designations. 

Over the 50-year BDCP implementation period, the BDCP Implementation Office would secure 10 
sufficient lands to restore approximately 65,000 acres of tidal communities; 10,000 acres of 11 
seasonally inundated floodplain; 5,000 acres of riparian natural community; 2,000 acres of 12 
grasslands; and 1,200 acres of nontidal marsh. Additionally, CM2–CM21 would enhance 20 linear 13 
miles of channel margin habitat and restore vernal pool complexes to achieve no net loss resulting 14 
from covered activities. Under the BDCP Reserve System, approximately 69,000 acres of land 15 
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hosting various natural communities would be acquired and protected, including approximately 1 
52,000 acres of cultivated lands. Protection of existing natural communities would be anticipated to 2 
be generally compatible with all regional and local designations, goals, and policies intended to 3 
avoid environmental effects, including the protection of existing agricultural uses specific to 4 
provisions under CM3 and CM11. Under these two measures, agricultural lands or easements would 5 
be acquired and managed for continued agricultural production and specific habitat values for 6 
species including Swainson’s hawk, giant garter snake, greater sandhill crane, white-tailed kite, and 7 
tricolored blackbird. The management activities would include the minimization or discontinuation 8 
of pesticide use and the creation of grassland edges, hedgerows, and small woodlots—activities that 9 
would be generally compatible with land use designations, goals, and policies relating to agricultural 10 
and natural resources. The implementation period for the various restoration and enhancement 11 
components would vary based on land identification, acquisition, planning coordination, 12 
construction duration, and other variables. These measures would be implemented in CZs 9 and/or 13 
11, in Contra Costa, Sacramento, San Joaquin, Solano, Sutter, and Yolo Counties. Across these CZs, 14 
agricultural and open space land use designations encompass the largest total acreage. Smaller 15 
constituent land uses in these zones include natural preserve, marsh, recreational, residential, public 16 
infrastructure, commercial, and industrial designations. 17 

Implementation of CM2–CM21 would take place on land governed by policies designed to avoid or 18 
mitigate environmental effects, as identified in the Delta Protection Commission Land Use and 19 
Resource Management Plan and in the Delta Stewardship Council draft Delta Plan. As described 20 
under Impact LU-1, Delta Plan policies most closely associated with land use are ER P2 (Restore 21 
Habitats at Appropriate Elevations), ER P3 (Protect Opportunities to Restore Habitat), DP P1 (Locate 22 
New Urban Development Wisely), and DP P2 (Respect Local Land Use When Siting Water or Flood 23 
Facilities or Restoring Habitats). Because CM2–CM21 would not involve residential, commercial, or 24 
industrial development, DP P1 would not be applicable. Because CM2–CM21 activities would 25 
primarily support habitat restoration, particularly in the priority habitat restoration areas (which 26 
substantially coincide with the Restoration Opportunity Areas identified for tidal natural 27 
communities under BDCP CM4), these activities would be compatible with ER P3. Additionally, a 28 
potential restoration site’s cross-sectional profile and ability to accommodate sea level rise will be 29 
considered in choosing sites for tidal habitat restoration efforts under CM4. If habitats were 30 
restored at different elevations, scientific rationale would be provided in site-specific plans. These 31 
activities would be compatible with Policy ER P2. As under effects related to CM1, however, Policy 32 
DP P2 requires that parties responsible for proposed actions avoid or reduce incompatibilities with 33 
existing or planned uses when feasible. In some cases, commitments and mitigation measures 34 
identified in this document (see, for example, Chapter 14, Agricultural Resources, Mitigation Measure 35 
AG-1: Develop an ALSP to preserve agricultural productivity and mitigate for loss of Important 36 
Farmland and land subject to Williamson Act contracts or in Farmland Security Zones) will help 37 
meet this requirement. However, avoidance of all incompatibilities is likely to be considered 38 
infeasible; thus, activities associated with CM2–CM21 would be compatible with Policy DP P2.  39 

Incompatibilities could potentially arise with LURMP policies. Land Use P-3 provides that new 40 
habitat or restoration development ensure that appropriate buffers are provided to prevent 41 
incompatibilities with existing adjacent land uses. Land Use P-14 provides that agricultural lands 42 
converted to wetland development may not result in seepage of water and that such conversions 43 
must mitigate associated risks and effects. While restoration activities in CM2–CM11 would create 44 
potential incompatibilities with these policies by creating restoration areas or areas of increased 45 
inundation that could have effects on adjacent land uses through crop predation and seepage, 46 
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implementation of mitigation measures proposed in other chapters would help ensure compatibility 1 
with this policy. These include Mitigation Measure AG-1: Develop an ALSP to preserve agricultural 2 
productivity and mitigate for loss of Important Farmland and land subject to Williamson Act 3 
contracts or in Farmland Security Zones, in Chapter 14, Agricultural Resources, and Mitigation 4 
Measure GW-5: Agricultural lands seepage minimization, in Chapter 7, Groundwater. 5 
Incompatibilities could occur with other LURMP policies, however, including Agriculture P-2, which 6 
suggests that agricultural land conversion should occur first where productivity and values are 7 
lowest. Depending on the locations for implementation of these measures, however, high-value 8 
agricultural land would be converted, creating the potential for incompatibility with this policy. 9 
Chapter 14, Agricultural Resources, discusses the potential for direct conflicts with Important 10 
Farmland. 11 

Indirect effects on land use may also arise through incompatibilities with land subject to Williamson 12 
Act contracts or in Farmland Security Zones. If implementation of this alternative results in contract 13 
nonrenewal, cancellation, or otherwise removes land within an agricultural preserve from a 14 
Williamson Act contract, the county overseeing the preserve may decide to manage the preserve 15 
differently; for instance, the county could modify the rules governing compatible uses on remaining 16 
land within the preserve. However, this effect is speculative and its magnitude or geographical 17 
incidence cannot be evaluated with enough certainty. Chapter 14, Agricultural Resources, discusses 18 
the potential for direct conflicts with land subject to Williamson Act contracts or in Farmland 19 
Security Zones. 20 

Implementation of CM2–CM21 in areas under the jurisdiction of an airport LUCP could be 21 
incompatible with LUCP policies if implementation could result in an attraction of birds, create foggy 22 
conditions, or place congregations of people in certain airport compatibility zones. However, 23 
because the footprints for these measures are not yet known, compatibility with airport LUCPs 24 
cannot be fully evaluated. The potential for effects related to airports is further discussed in Chapter 25 
24, Hazards and Hazardous Materials. In addition, these issues would be addressed in greater detail 26 
in site-specific environmental documents for restoration proposals. 27 

Conservation Measures 2–21 may also be implemented on lands guided by land use designations, 28 
goals, and policies identified by county and city general plans in the study area. To the extent that 29 
implementing these conservation measures may result in incompatibilities with land use 30 
designations, goals, and policies designed to avoid or reduce environmental effects, these potential 31 
incompatibilities are described below. As discussed in Section 13.3.2, to the extent that BDCP 32 
alternatives are incompatible with such land use designations, goals, and policies, any related 33 
environmental effects are discussed in other chapters. 34 

Protection of existing natural communities would be anticipated to be compatible with all regional 35 
and local designations, goals, and policies intended to avoid environmental effects, including the 36 
protection of existing agricultural uses specific to provisions under CM3 and CM11.  37 

However, where restoration or enhancement actions would directly convert agricultural land uses 38 
(in Contra Costa, San Joaquin, Sacramento, Solano, and Yolo Counties), these actions would 39 
potentially be incompatible with local land use designations and related policies that are intended to 40 
preserve agricultural resources including Contra Costa County Policy 8-2 and Agricultural Core or 41 
Agricultural Lands designations; the Sacramento County designation for Agricultural Cropland; San 42 
Joaquin County Agricultural Lands Policy 5 and the General Agricultural designation; Solano County 43 
Policies AG.P-4 and AG.P-28, along with the Agriculture designation; and Yolo County’s Agriculture 44 
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designation and Policies AG-1.3, AG-1.4, and AG-1.5. Physical effects implied by these potential 1 
incompatibilities would result in the loss of productive agricultural lands, which is discussed further 2 
in Chapter 14, Agricultural Resources. Specifically, as described in Chapter 14, Agricultural Resources, 3 
Impact AG-4, modified activities in the Yolo Bypass undertaken as part of Conservation Measure 2 4 
would indirectly affect agricultural practices by increasing the frequency, duration, and magnitude 5 
of floodplain inundation. The new inundation schedule could substantially prevent agricultural use 6 
of these lands and therefore, could be incompatible with goals and policies associated with the 7 
protection of agricultural land uses in Yolo County. 8 

Open Space, and Open Space/Recreation land use designations (in Contra Costa, San Joaquin, Sutter, 9 
and Yolo Counties), Natural Preserve (Sacramento County), and Marsh (Solano County) land use 10 
designations would typically be compatible with activities associated with the conservation 11 
measures that could be implemented in those counties as part of the alternative (e.g., restoration of 12 
tidal marsh, riparian habitat, grasslands, and floodplain enhancement and restoration). As such, no 13 
permanent adverse effects would be anticipated to result based upon land use incompatibilities. In 14 
November 2010, the Yolo County Board of Supervisors approved a 2-year moratorium on habitat 15 
mitigation projects within the county. While DWR and federal agencies are not subject to this 16 
moratorium, this ordinance could apply to other habitat mitigation projects by private and other 17 
public entities. Further discussion of compatibility with HCPs is located in Chapter 12, Terrestrial 18 
Biological Resources, Section 12.3.3.18, Effects on Other Conservation Plans. 19 

As described below, measures designed at the species-level to support viability and reduce the 20 
effects of environmental stressors on covered species would also carry the potential to alter land use 21 
within the study area. In some cases, the location of implementation for these measures is not yet 22 
known and only theoretical effects can be discussed. 23 

Actions to manage methylmercury under CM12 could include a number of methods, including the 24 
initial characterization of soil mercury at potential restoration sites, the reduction of organic 25 
material at potential restoration sites, site design that enhances the photodegradation of 26 
methylmercury, sediment remediation, and capping of mercury-laden sediments. While these 27 
activities would not, in themselves, be anticipated to create incompatibilities with land use 28 
designations, additional standards or measures designed and implemented through the adaptive 29 
management process could create the potential for incompatibilities with land use designations, 30 
goals, and policies within the study area were they to restrict land uses or result in a change in land 31 
use necessary for the management of methylmercury. 32 

CM13 would control nonnative aquatic vegetation including Brazilian waterweed, water hyacinth, 33 
and other nonnative submerged and floating aquatic vegetation in BDCP tidal habitat restoration 34 
areas. Site-specific conditions and the intended goal would dictate the specific method of removal. 35 
Operations associated with vegetation control, including mechanical removal, could be incompatible 36 
with existing land use designations if the construction of new facilities and structures is necessary to 37 
house related equipment and machinery. Additionally, operations under this measure may require 38 
facilities dedicated to the storage of removed vegetation, which, depending on their location, could 39 
potentially be incompatible with the land use designations or policies identified above. 40 

Implementation of CM14 would include the operation and maintenance of an oxygen aeration 41 
facility in the Stockton Deep Water Ship Channel to increase dissolved oxygen concentrations. This 42 
conservation measure would modify the existing aeration facility as necessary and, if necessary, 43 
additional aerators and associated infrastructure would be added to optimize oxygen delivery to the 44 
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river. To the extent that this facility would require physical modification on additional land not 1 
currently dedicated to similar purposes, this measure could potentially be incompatible with the 2 
land use policies or designations identified above. 3 

CM15 is intended to reduce local effects of predators on covered fished species by conducting 4 
predator control in areas with high predator density. Predator hot spots would be identified and 5 
control methods would be adopted including removal of predator hiding spots, modification of 6 
channel geometry, targeted removal of predators, and other focused methods as dictated by site-7 
specific conditions and the intended outcome or goal. The extent of this effect would depend on the 8 
locations identified for implementation and the extent to which methods with physical components 9 
were implemented under this measure. For instance, land-based capture of target predators need 10 
not require a change in land use. However, modification of channel geometry undertaken to create 11 
habitats less favorable for predators could potentially be incompatible with land use designations or 12 
policies identified above. 13 

Installation of non-physical fish barriers at the head of Old River, the Delta Cross Channel, and 14 
Georgiana Slough would occur under CM16. Other potential locations include Turner Cut and 15 
Columbia Cut (note that Turner and Columbia Cut each have two channels, thus would require two 16 
barriers). In addition to the installation of the barrier itself between October and June, the 17 
installation and operation could require the construction of transmission facilities and access roads, 18 
and potentially other facilities. Additionally, barriers would be removed and stored off-site while not 19 
in operation. Further discussion of this measure is provided in Chapter 3 of the BDCP, Section 3.4.17. 20 
Temporary (e.g., work and staging areas) or construction of permanent storage facilities associated 21 
with these barriers could be potentially incompatible with land designations for General Agriculture 22 
or Resource Conservation in San Joaquin County along with Agriculture Lands Policy 5 and Open 23 
Space Policies 3, 4, 6, and 13; land designated by the City of Lathrop as Recreation Residential and 24 
Public (Schools, Parks, & Open Space); Sacramento County Policy OS-1 and land designations for 25 
Natural Preserve, Agricultural Cropland; and potentially other policies and designations identified 26 
above, depending on barrier design and selection of locations. 27 

To address the illegal harvest of covered species across the study area, CM17 would provide funds to 28 
hire and equip 22 additional staff, including 17 game wardens, to increase enforcement of fishing 29 
regulations. To the degree that these staff would require the construction of additional office space, 30 
storage areas, or vehicle parking areas on lands not currently designated by local entities for such 31 
uses, the measure could be potentially incompatible with land use designations or policies identified 32 
above. 33 

Under CM18, a new conservation hatchery would be developed by USFWS to support delta and 34 
longfin smelt populations. The facility as planned would consist of two sites: a science-oriented 35 
genetic refuge and research facility on the edge of the Sacramento River, and a larger 36 
supplementation production facility nearby. These facilities are anticipated to be located in the 37 
vicinity of the City of Rio Vista; their construction and long-term operation would create the 38 
potential for temporary or permanent incompatibilities with the city’s general plan land use 39 
designations, goals, and policies. However, these facilities would potentially be on land designated 40 
as Army Base Reuse Area and Industrial/Employment District – General; thus, incompatibilities are 41 
not anticipated. This measure would also fund the expansion of the UC Davis Fish Conservation and 42 
Culture Laboratory, near Byron, California. Expansion of the existing facility could be potentially 43 
incompatible with Contra Costa County land use designations for Agricultural Lands or Delta 44 
Recreation. 45 
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CM19 would further existing efforts to reduce loads of toxic contaminants in stormwater and urban 1 
runoff throughout the Delta. Activities associated with implementation of this measure could include 2 
the construction of retention or irrigation holding ponds for the capture and irrigation use of 3 
stormwater, establishment of vegetated buffer strips to slow runoff velocities, construction of 4 
bioretention systems, among other features whose construction or long-term functions would occur 5 
upon lands deemed for other uses by local entities. Based upon the potentially wide geographic 6 
scope of this measure, any incompatibilities with land use designations or policies would not be 7 
known until locations for these facilities are chosen. However, the placement of the physical features 8 
proposed under this measure could be potentially incompatible with general plan land use 9 
designations or policies identified above. 10 

Implementation of CM20 would include the provision of wash stations with sufficient cleaning 11 
abilities to kill aquatic invasives on watercraft, trailers, and other equipment leaving water bodies 12 
within California that are infested with zebra or quagga mussels. Wash stations will be strategically 13 
placed at boat ramps of each water body and owners will be encouraged to clean their watercraft 14 
and trailers upon leaving the water body. Additionally, this measure would fund inspection stations 15 
on roads at California borders that currently do not have inspection stations. Locations of these 16 
stations would include Needles Highway southbound; Highway 95 southbound at Arrowhead 17 
Junction; State Route 95, southbound at Needles Bridge; Havasu Lake Road near the west shore of 18 
Lake Havasu; Highway 95 at Vidal Junction; Agnes Wilson Bridge westbound; and Highway 95 19 
southbound north of Blythe. Semi-permanent inspection stations will be established and operated 20 
on busy boat traffic days. While specific locations of these facilities are unknown at this point, they 21 
could be potentially incompatible with land use designations or policies identified above. 22 

CM21 would address nonproject irrigation diversions to reduce the entrainment of covered fish 23 
species in the Delta. Activities associated with this measure would likely include installation of or 24 
improvements to fish screens; voluntary alteration of daily and seasonal diversion timing; and 25 
physical removal, relocation, consolidation, and modification of diversions. Removing or modifying 26 
the location of these structures could be incompatible with land designations for agricultural uses 27 
throughout the study area, at least on a temporary basis. Alterations to diversions could create 28 
indirect incompatibilities with land use designations or policies as identified in regional, county, and 29 
city plans, particularly with respect to agricultural lands and lands dedicated to waterfowl rearing. 30 
To the extent that such incompatibilities would result in a physical consequence on the 31 
environment, these potential effects are described further in Chapter 14, Agricultural Resources and 32 
Chapter 12, Terrestrial Biological Resources. 33 

Any conservation measure requiring construction activities (e.g., establishment of storage, staging 34 
and stockpiling areas; grading; levee removal/replacement) could be potentially incompatible with 35 
land use designations or policies identified above for the duration of those activities. 36 

With the exception of CM2 (Yolo Bypass Fisheries Enhancement), specific locations for the 37 
implementation of many of the land-intensive conservation measures are not known at this point. 38 
Therefore, a definitive conclusion about the compatibility of this alternative with local land use 39 
designations, goals, and policies cannot be made. These issues would be addressed in detail in site-40 
specific environmental documents for restoration proposals. However, implementation of this 41 
alternative may result in substantial incompatibility with local land use regulations due to the 42 
amount of land area targeted for restoration actions. Because most activities would be anticipated to 43 
take place on land designated for agriculture, open space, natural preserve and recreation, local 44 
designations, goals, and policies related to preservation of those attributes would be most affected. 45 
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As mentioned above, activities such as restoration of tidal habitat, seasonally inundated floodplain, 1 
riparian habitat, grassland and nontidal freshwater marsh could be incompatible with general plan 2 
policies to preserve agricultural land uses and farmland soils, including Contra Costa Policies 8-2, 8-3 
29 and 8-33, Sacramento County Policy AG-5, San Joaquin County Agricultural Lands Policy 5, Solano 4 
County Policies AG.P-4 and AG.P-28, and Yolo County Policies AG-1.4, AG-1.5, AG-1.6, AG-2.10, and 5 
AG-6.1. However, those same activities could be compatible with and supportive of numerous 6 
general plan policies for open space, natural preserve, natural resources or recreation, including 7 
Alameda County ECAP Policy 53, Contra Costa Policies 3-64, 8-9, 8-17, 8-84 and 8-93, Sacramento 8 
County Policy AG-15, OS-1 and OS-2, San Joaquin County Open Space Policy 4, and Solano County 9 
Policies RS.P-1, RS.P-2, RS.P-3, RS.P-4, RS.P-5, RS.P-7, RS.P-8, RS.P-9, RS.P-10, RS.P-11, and RS.P-12. 10 
The relationship between plans, policies, and regulations and impacts on the physical environment 11 
is discussed in Section 13.3.1. 12 

CEQA Conclusion: With the exception of CM2 (Yolo Bypass Fisheries Enhancement), specific 13 
locations for the implementation of many of the land-intensive conservation measures are not 14 
known at this point. A conclusion about the compatibility of this alternative with local land use 15 
regulations cannot be made; these issues, therefore, will have to be addressed in detail in site-16 
specific environmental documents for restoration proposals. Although implementation of this 17 
alternative would be anticipated to result in substantial incompatibilities with local land use 18 
regulations due to the amount of land area targeted for restoration actions, it is presently unknown 19 
whether any such incompatibilities would be indicative of related physical consequences, such as 20 
the loss of prime agricultural land or unique archaeological resources. The relationship between 21 
plans, policies, and regulations and impacts on the physical environment is discussed in Section 22 
13.3.1. These issues will also be addressed in the site-specific environmental documents for 23 
proposed restoration activities. 24 

Impact LU-5: Conflicts with Existing Land Uses as a Result of Implementing the Proposed 25 
Conservation Measures 2–21 26 

NEPA Effects: Existing land uses in the CZs are predominantly agricultural, open space, or rural 27 
residential with some small inclusions of commercial and industrial areas, as previously described. 28 
Land uses within the boundaries of incorporated cities vary considerably in the study area but 29 
predominantly include areas dedicated to residential, commercial, and industrial areas. While the 30 
location of each restoration and/or enhancement action is not known at this time, it is possible that 31 
implementing these conservation measures may result in temporary (e.g., construction activities 32 
that may conflict with land designated as open space) or permanent (e.g., displacement of existing 33 
residents and removal of existing structures) physical conflicts with existing land uses in or 34 
immediately adjacent to the study area. 35 

Restoration of tidal habitat, riparian areas, nontidal perennial aquatic habitat, nontidal perennial 36 
freshwater emergent wetland, grasslands, and vernal pool complexes, protecting and enhancing 37 
alkali seasonal wetland complexes, and managing agricultural lands for optimal habitat use may 38 
conflict with existing agricultural and rural residential land uses in the Cache Slough ROA in CZ 1, 39 
and in southeastern Solano and Yolo Counties depending on the location of each activity. Similarly, 40 
restoring riparian habitat and managing agricultural lands for optimal habitat use may conflict with 41 
existing agricultural and rural and suburban residential, as well as commercial and light industrial 42 
land uses in various locations within CZ 3 in Sacramento County. Activities associated with 43 
restoration of tidal habitat perennial aquatic/tidal brackish emergent wetland, riparian areas, 44 
nontidal perennial aquatic habitat, and nontidal perennial freshwater emergent wetland areas of 45 
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San Joaquin, Alameda, and Contra Costa Counties and managing agricultural lands for optimal 1 
habitat use, restoring vernal pool complexes, or protecting and enhancing alkali seasonal wetland 2 
complexes in CZs 5–10 of these counties may conflict with existing agricultural and other land uses 3 
depending on the locations of these activities. Activities associated with restoration of tidal habitat, 4 
were it to occur within the Stone Lakes National Wildlife Refuge, would be compatible with existing 5 
land uses. Restoration of tidal perennial aquatic/tidal brackish emergent wetland, riparian areas, 6 
nontidal perennial aquatic habitat, nontidal perennial freshwater emergent wetland, grasslands, and 7 
vernal pool complexes, and protecting and enhancing alkali seasonal wetland complexes in the 8 
Suisun Marsh are not likely to conflict with any existing land uses because that area is already 9 
managed toward these goals. 10 

Without more site-specific information about the locations and types of restoration to be 11 
implemented, no definitive conclusion can be made about the potential for restoration actions to 12 
result in the permanent conversion of land uses (including displacement of existing structures and 13 
residences) due to the construction of permanent features of the facility, nor can a conclusion be 14 
made with regard to the degree of indirect impacts, which could occur primarily as a result of 15 
incompatibility with adjacent land uses or the loss or increased difficultly of access to parcels. When 16 
required, the BDCP proponents would provide compensation to property owners for losses due to 17 
implementation of the alternative, which would reduce the severity of economic effects related to 18 
this physical impact, but would not reduce the severity of the physical impact itself. Implementation 19 
of this alternative would be anticipated to result in substantial conflicts with current land uses due 20 
to the amount of land area targeted for restoration actions. 21 

CEQA Conclusion: Because the locations and types of restoration to be implemented are unknown at 22 
this point, no definitive conclusion can be made about the potential for restoration actions to result 23 
in the permanent conversion of land uses (including displacement of existing structures and 24 
residences) due to the construction of permanent features of any facility. Nor can a conclusion be 25 
made with regard to the degree of indirect impacts, which could occur primarily as a result of 26 
incompatibility with adjacent land uses or the loss or increased difficultly of access to parcels. 27 
However, implementation of this alternative would be anticipated to result in substantial conflicts 28 
with current land uses due to the amount of land area targeted for restoration actions. Where 29 
applicable, the BDCP proponents will provide compensation to property owners for losses due to 30 
implementation of the alternative. This would reduce the severity of economic effects related to this 31 
physical impact, but would not reduce the severity of the physical impact itself. 32 

Impact LU-6: Create Physical Structures Adjacent to and through a Portion of an Existing 33 
Community as a Result of Implementing the Proposed Conservation Measures 2–21 34 

NEPA Effects: The areas in which restoration actions are planned would be primarily natural or 35 
agricultural areas. Without more site-specific information about the locations and types of 36 
restoration to be implemented at those locations, no definitive conclusion can be made about the 37 
potential for restoration actions to result in the physical division of an existing community. In 38 
general, large-scale restoration actions that take place in areas suitable for open space, resource 39 
conservation, and habitat are not likely to create permanent physical divisions in existing 40 
communities. To the extent that conservation areas are anticipated to create conflicts with 41 
community functionality and land use guidance, these effects are captured by and described under 42 
Impact LU-4: Incompatibility with Applicable Land Use Designations, Goals, and Policies as a Result of 43 
Implementing the Proposed Conservation Measures 2–21. In areas and land use designations that 44 
focus on agricultural production, the potential exists for restoration actions to isolate agricultural 45 
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areas from the communities that provide services and markets to those farmers; however, such an 1 
effect would not be considered to divide an existing community. Temporary and permanent effects 2 
on agricultural resources are discussed in Chapter 14, Agricultural Resources. Effects related to 3 
dividing an existing community as a result of the implementation of CM2–CM21 would not be 4 
anticipated to be adverse under this alternative. 5 

CEQA Conclusion: Because the locations for the implementation of these conservation measures are 6 
unknown at this point, a conclusion about this alternative’s potential to divide an existing 7 
community cannot be made; however, because, large-scale restoration actions that take place in 8 
areas suitable for open space, resource conservation, and habitat are not likely to create permanent 9 
physical divisions in existing communities, this impact is anticipated to be less than significant. 10 

11 
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14.3 Environmental Consequences 3 
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Intakes 1–5 (15,000 cfs; Operational Scenario A) 6 
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Table 14-8. Estimated Conversion of Important Farmland as a Result of Construction of Water Conveyance Facilities, by Alternative (Acres)  1 

 

Permanent Surface Impacts Temporary and Short-term Surface Impacts 

Grand 
Total 

Percent 
of Total 
in Study 
Area 

Farmland 
of Local 
Importance 

Farmland of 
Statewide 
Importance 

Prime 
Farmland 

Unique 
Farmland Subtotal 

Farmland 
of Local 
Importance 

Farmland of 
Statewide 
Importance 

Prime 
Farmland 

Unique 
Farmland Subtotal 

Alternatives 1A 
and 6A 

173 330 3,427 1,054 4,984 143 13 1,126 48 1,329 6,313 1.23% 

Alternatives 1B 
and 6B 

513 530 15,800 2,031 18,875 99 61 1,769 214 2,144 21,019 4.10% 

Alternatives 1C 
and 6C 

690 291 11,124 909 13,014 466 165 2,380 160 3,170 16,184 3.16% 

Alternative 2Aa 133 330 3,473 1,056 4,992 131 13 1,634 48 1,826 6,818 1.33% 

Alternative 2Ba 473 530 15,833 2,032 18,868 89 61 2,282 236 2,669 21,537 4.20% 

Alternative 2C 690 291 11,127 912 13,019 466 165 2,380 160 3,170 16,189 3.16% 

Alternative 3 124 330 3,331 1,053 4,838 59 11 863 20 953 5,791 1.13% 

Alternative 4  209 123 3,283 294 3,909 132 123 1,074 166 1,495 5,404 1.06% 

Alternative 5 124 330 3,267 1,049 4,770 59 11 747 17 833 5,603 1.09% 

Alternatives 7 
and 8 

111 330 3,388 1,054 4,883 64 13 979 48 1,105 5,987 1.17% 

Alternative 9 41 307 2,104 7 2,459 97 71 388 3 559 3,018 0.59% 

a Assumes Intakes 1–3, 6, and 7; otherwise, effects would be the same as Alternatives 1A and 1B, respectively. 
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Table 14-9. Estimated Conversion of Williamson Act and Farmland Security Zone Farmland as a Result 1 

of Construction of Water Conveyance Facilities (acres) 2 

Alternative(s) 

Permanent Surface Impacts 
Temporary and Short-term  

Surface Impacts 

Grand 
Total 

Percent 
of Total 
in Study 
Area 

Farmland 
Security 
Zone 

Other 
Williamson 
Act Subtotal 

Farmland 
Security 
Zone 

Other 
Williamson 
Act Subtotal 

Alternatives 1A 
and 6A 

643 2,215 2,857 77 710 787 3,645 0.84% 

Alternatives 1B 
and 6B 

3,788 10,292 14,080 233 1,093 1,326 15,406 3.57% 

Alternatives 1C 
and 6C 

 7,647 7,647  1,243 1,243 8,890 2.06% 

Alternative 2Aa 643 2,267 2,910 77 1,195 1,272 4,182 0.97% 

Alternative 2Ba 3,788 10,337 14,125 233 1,644 1,877 16,003 3.71% 

Alternative 2C  7,646 7,646  1,243 1,243 8,890 2.06% 

Alternative 3 643 2,170 2,813 77 645 722 3,536 0.82% 

Alternative 4   43   1,992 2,035   120   1,012   1,132  3,167 0.73% 

Alternative 5 643 2,110 2,753 77 554 632 3,385 0.78% 

Alternatives 7 
and 8 

643 2,204 2,847 77 667 744 3,592 0.83% 

Alternative 9 919 1,428 2,347 132 659 790 3,137 0.73% 

a Assumes Intakes 1–3, 6, and 7; otherwise, effects would be similar to 1A and 1B, respectively. 

 3 

14.3.3.9 Alternative 4—Dual Conveyance with Modified Pipeline/Tunnel 4 

and Intakes 2, 3, and 5 (9,000 cfs; Operational Scenario H) 5 

Alternative 4 would result in temporary effects on agricultural land in the study area associated with 6 

construction of three intakes and associated facilities; two forebays; conveyance pipelines; and 7 

tunnels. Nearby areas would be altered as work or staging areas, geotechnical investigation sites, 8 

concrete batch plants, fuel stations, or be used for spoils storage areas. Transmission lines, access 9 

roads, and other incidental facilities would also be needed for operation of the project and 10 

construction of these structures would have temporary or short-term effects on agricultural lands. 11 

Implementation of Alternative 4 would also result in permanent conversion of agricultural lands to 12 

nonagricultural uses associated with the three intakes and associated facilities; two forebays; and 13 

tunnel shafts. Other project features that would result in conversion of agricultural lands include soil 14 

borrow, spoil, dredged material, and RTM storage areas; new or relocated power transmission 15 

structures; and new, rerouted, or improved roadways for public access or for access to project 16 

facilities. 17 



 
 

Agricultural Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

14-4 
2015 

ICF 00139.14 

 

Impact AG-1: Temporary Conversion, Short-Term Conversion, and Permanent Conversion of 1 

Important Farmland or of Land Subject to Williamson Act Contracts or in Farmland Security 2 

Zones as a Result of Constructing the Proposed Water Conveyance Facility 3 

Temporary and short-term conversion of Important Farmland as a result of constructing the proposed 4 

water conveyance facility 5 

Temporary and short-term construction of water conveyance facilities associated with Alternative 4 6 

would convert existing agricultural land to construction-related uses, directly precluding 7 

agricultural use for the duration of construction. This alternative would result in the temporary or 8 

short-term conversion of approximately 1,495 acres of Important Farmland to other uses, including 9 

1,074 acres of Prime Farmland, 123 acres of Farmland of Statewide Importance, 166 acres of Unique 10 

Farmland, and 132 acres of Farmland of Local Importance.  11 

Of these acres of Important Farmland, intake work areas, adjacent to the proposed intakes, would 12 

require the short-term conversion of approximately 150 acres near the east bank of the Sacramento 13 

River between Freeport and Courtland. Other temporary work areas, including those necessary for 14 

geotechnical investigations and for the construction of tunnels and transmission lines, would be 15 

located throughout the conveyance alignment. Mapbook Figure M14-7 shows all of the construction 16 

features (including temporary work areas) associated with this proposed water conveyance facility 17 

alignment along with Important Farmland. Table 14-8 displays a summary of temporary and short-18 

term acreage and permanent acreage of Important Farmland that could be converted to non-19 

agricultural uses under implementation of each alternative.  20 

Permanent conversion of Important Farmland as a result of constructing the proposed water 21 

conveyance facility 22 

Physical structures associated with construction of water conveyance facilities and borrow, spoils, 23 

and RTM areas would occupy agricultural lands designated as Important Farmland, directly 24 

precluding future agricultural use. The facilities associated with this alternative could convert 25 

approximately 3,909 acres of Important Farmland to project uses, including 3,283 acres of Prime 26 

Farmland, 123 acres of Farmland of Statewide Importance, 294 acres of Unique Farmland, and 209 27 

acres of Farmland of Local Importance.  28 

Of these acres of Important Farmland, the forebays constructed under this alternative would, 29 

together, convert more than 770 acres to nonagricultural uses. The intermediate forebay would be 30 

located north of Twin Cities Road, between the Sacramento River and Interstate 5. The Clifton Court 31 

Forebay would be expanded to the south of the existing water surface area. RTM areas would 32 

require approximately 2,270 acres and would be located adjacent to tunnel shafts including sites 33 

just north of Intake 2, several parcels west of Interstate 5 near the intermediate forebay, on 34 

southern Bouldin Island, and on Byron Tract west of Clifton Court Forebay. The site west of Clifton 35 

Court Forebay would also act as a storage area for dredged material. Activities associated with 36 

tunneling are likely to occur across multiple years at RTM storage areas. Additional time would then 37 

be required for dewatering, chemical characterization, and material storage. However, through 38 

implementation of an environmental commitment to reuse RTM and dredged material or dispose of 39 

it at appropriate facilities, as described in Appendix 3B, Environmental Commitments, it is 40 

anticipated that the material would be removed from these areas and applied, as appropriate, as 41 

bulking material for levee maintenance, as fill material for habitat restoration projects, or other 42 

beneficial means of reuse identified for the material. Following removal of material, stockpiled 43 

topsoil at RTM storage areas would be reapplied, and disturbed areas will be returned as near as 44 
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feasible to preconstruction conditions by carefully grading to re-establish surface conditions and 1 

reconstructing features such as irrigation and drainage facilities. Approximately 270 acres would be 2 

required for the intake sites and approximately 160 acres would be required for the adjacent detour 3 

of State Route 160. Mapbook Figure M14-7 shows all of the construction features (including 4 

temporary work areas) associated with this proposed water conveyance facility alignment along 5 

with Important Farmland. Table 14-8 displays a summary of temporary and short-term acreage and 6 

permanent acreage of Important Farmland that could be converted to non-agricultural uses under 7 

implementation of each alternative.  8 

Temporary and short-term conversion of land subject to Williamson Act contracts or in Farmland 9 

Security Zones as a result of constructing the proposed water conveyance facility 10 

Temporary or short-term construction activities related to building the physical components of 11 

Alternative 4 would directly convert land subject to Williamson Act contracts or in Farmland 12 

Security Zones. The facilities associated with this alternative could convert approximately 1,132 13 

acres of land subject to Williamson Act contracts, including 120 acres in Farmland Security Zones. 14 

For further discussion of potential incompatibilities with land use policies, see Chapter 13, Land Use, 15 

Impact LU-1. 16 

Of this land subject to Williamson Act contracts or in Farmland Security Zones, intake work areas, 17 

adjacent to the proposed intakes, would require the short-term conversion of approximately 80 18 

acres near the east bank of the Sacramento River between Freeport and Courtland. Canal work areas 19 

would require short-term conversion of approximately 40 acres near Byron Highway, southwest of 20 

Clifton Court Forebay. Barge unloading facilities would require short-term conversion of 21 

approximately 10 acres and would be located north of Clifton Court Forebay on Old River, 22 

northwestern Victoria Island on Old River, northern Bacon Island on Connection Slough, northeast 23 

Mandeville Island on San Joaquin River (near the confluence with Middle River), southern Venice 24 

Island on San Joaquin River, southern Bouldin Island on Potato Slough, and Glannvale Tract on 25 

Snodgrass Slough. Other temporary work areas, including those necessary for geotechnical 26 

investigations and for the construction of tunnels, conveyance of RTM, and transmission lines, 27 

would be located throughout the conveyance alignment. Mapbook Figure M14-8 shows all of the 28 

construction features (including temporary work areas) associated with this proposed water 29 

conveyance facility alignment along with land subject to Williamson Act contracts or in Farmland 30 

Security Zones. Table 14-9 displays a summary of temporary and short-term acreage and permanent 31 

acreage of land subject to Williamson Act contracts or in Farmland Security Zones that could be 32 

converted to non-agricultural uses under implementation of each alternative. 33 

Permanent conversion of land subject to Williamson Act contracts or in Farmland Security Zones as a 34 

result of constructing the proposed water conveyance facility 35 

Physical components of Alternative 4 would directly and permanently convert land subject to 36 

Williamson Act contracts or in Farmland Security Zones to non-agricultural uses. The facilities 37 

associated with this alternative could convert approximately 2,035 acres of land subject to 38 

Williamson Act contracts, including 43 acres in Farmland Security Zones. For further discussion of 39 

potential incompatibilities with land use policies, see Chapter 13, Land Use, Impact LU-1. 40 

Of this land subject to Williamson Act contracts or in Farmland Security Zones, RTM areas would 41 

require more than 1,360 acres and would be located adjacent to tunnel shafts including sites just 42 

north of Intake 2, several parcels west of Interstate 5 near the intermediate forebay, on southern 43 

Bouldin Island, and on Byron Tract west of Clifton Court Forebay. While these are considered 44 
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permanent surface impacts for the purposes of impact analysis, it is anticipated that the RTM would 1 

be removed from these areas and reused, as appropriate, as bulking material for levee maintenance, 2 

as fill material for habitat restoration projects, or other beneficial means of reuse identified for the 3 

material, as described above and in Appendix 3B, Environmental Commitments. The intermediate 4 

forebay and associated spillway area constructed under this alternative would, together, convert 5 

approximately 240 acres to nonagricultural uses. The intermediate forebay would be located north 6 

of Twin Cities Road, between the Sacramento River and Interstate 5. Mapbook Figure M14-8 shows 7 

all of the construction features (including temporary work areas) associated with this proposed 8 

water conveyance facility alignment along with land subject to Williamson Act contracts or in 9 

Farmland Security Zones. Table 14-9 displays a summary of temporary and short-term acreage and 10 

permanent acreage of land subject to Williamson Act contracts or in Farmland Security Zones that 11 

could be converted to non-agricultural uses under implementation of each alternative. 12 

NEPA Effects: The temporary and short-term conversion and permanent conversion of Important 13 

Farmland and land subject to Williamson Act contracts or in Farmland Security Zones to non-14 

agricultural uses, as discussed above, would constitute an adverse effect on the physical 15 

environment. Disposal and reuse of RTM and dredged material (described in Appendix 3B, 16 

Environmental Commitments), along with Mitigation Measure AG-1, would be available to reduce 17 

these effects.  18 

CEQA Conclusion: Construction of physical structures associated with the water conveyance facility 19 

proposed under this alternative would occupy Important Farmland and land subject to Williamson 20 

Act contracts or in Farmland Security Zones, directly precluding agricultural use for the duration of 21 

construction. Temporary and short-term construction of facilities would convert approximately 22 

1,495 acres of Important Farmland and 1,132 acres of land subject to Williamson Act contracts or in 23 

Farmland Security Zones to other uses. Physical structures would also permanently convert 24 

approximately 3,909 acres of Important Farmland and 2,035 acres of land subject to Williamson Act 25 

contracts or in Farmland Security Zones to other uses. As described above and in Appendix 3B, 26 

Environmental Commitments, it is anticipated that the RTM and dredged material would be removed 27 

from RTM storage areas (which represent a substantial portion of the permanent impact areas) and 28 

reused, as appropriate, as bulking material for levee maintenance, as fill material for habitat 29 

restoration projects, or other beneficial means of reuse identified for the material. Because these 30 

activities would convert a substantial amount of Important Farmland and land subject to Williamson 31 

Act contracts or in Farmland Security Zones to non-agricultural uses, however, they are considered 32 

significant impacts on the environment. Implementation of Mitigation Measure AG-1 would reduce 33 

these impacts by implementing activities such as siting project footprints to encourage continued 34 

agricultural production; relocating or replacing agricultural infrastructure in support of continued 35 

agricultural activities; engaging counties, owners/operators, and other stakeholders in developing 36 

optional agricultural stewardship approaches; and/or preserving agricultural land through off-site 37 

easements or other agricultural land conservation interests. However, these impacts remain 38 

significant and unavoidable after implementation of this measure because (i) even after effects from 39 

the footprints of project facilities are minimized through design, they would continue to require the 40 

conversion of substantial amounts of Important Farmland and land subject to Williamson Act 41 

contracts or in Farmland Security Zones, (ii) conservation or preservation by means of acquiring 42 

agricultural land conservation interests, even at one-to-one ratio, may not avoid a net loss of 43 

Important Farmland and land subject to Williamson Act contracts or in Farmland Security Zones and 44 

(iii) the proposed optional agricultural stewardship approach does not focus principally on physical 45 

effects, but rather, focuses on supporting the Delta as an evolving place by encouraging existing 46 
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owners and operators to continue working on the land while maintaining the long-term viability of 1 

regional agricultural economies and the economic health of local governments and special districts 2 

in the Delta. For further discussion of potential incompatibilities with land use designations, see 3 

Chapter 13, Land Use, Impact LU-1. 4 

Mitigation Measure AG-1: Develop an Agricultural Lands Stewardship Plan (ALSP) to 5 

Maintain Agricultural Productivity and Mitigate for Loss of Important Farmland and Land 6 

Subject to Williamson Act Contracts or in Farmland Security Zones 7 

The BDCP proponents shall develop ALSPs (i) prior to the commencement of any construction 8 

activities or other physical activities associated with CM1 that would involve adverse effects 9 

(under NEPA) or significant effects (under CEQA) on Important Farmland or land subject to 10 

Williamson Act contracts or in Farmland Security Zones, and (ii) as part of the site-specific 11 

environmental review for all other conservation measures or other site-specific project 12 

activities that could involve adverse effects (under NEPA) or significant effects (under CEQA) on 13 

Important Farmland or land subject to Williamson Act contracts or in Farmland Security Zones. 14 

For each conservation measure or site-specific project activity other than CM1 that would cause 15 

such effects, a draft ALSP shall be included with any publicly circulated environmental 16 

document for the proposed conservation measure or project activity in order to obtain public 17 

input. The Plans shall contain the three elements identified below for this measure. If a 18 

programmatic ALSP is developed for the BDCP, parts of the BDCP, the Delta or parts of the Delta, 19 

BDCP proponents may rely on these plans to the extent that they include all the elements in this 20 

measure. 21 

Mitigation Measure AG-1a: Promote Agricultural Productivity of Important Farmland 22 

The BDCP proponents shall ensure that the following measures are implemented to reduce 23 

adverse effects and/or significant effects as described above if the measures are applicable and 24 

feasible. Not all measures listed below may be feasible or applicable to each conservation 25 

measure or to individual parts of each conservation measure. Rather, these measures serve as 26 

an overlying mitigation framework to be used for mitigation of impacts caused by the 27 

implementation of specific conservation measures. The applicability of measures listed below 28 

would vary based on the location, timing, nature, and feasibility of each measure. 29 

 Early Planning 30 

 Describe the current land use in the project area and identify acreage of all land devoted 31 

to agricultural use, including farmland of local importance, grazing land, and confined 32 

animal agriculture. 33 

 Describe the extent to which the project can be part of or complement existing or 34 

planned land uses for the Delta. For BDCP, this means consulting with county 35 

governments, the Delta Protection Commission, the Delta Conservancy and other 36 

individuals and organizations that are considering plans or activities designed for 37 

agricultural use; flood management; mitigation and enhancement relating to aquatic and 38 

terrestrial habitat; recreation; and tourism. This consultation is particularly important 39 

when there are multiple uses being considered for one specific area of land, but it is also 40 

important to look at how the project affects or fits into other plans for the region or sub-41 

regions where the project is located. 42 
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 Project proponents should consult with farmers, local agencies and other State and 1 

federal agencies, including the California Natural Resources Agency, the California 2 

Department of Water Resources, the Central Valley Flood Protection Board, the 3 

California Department of Conservation, the California Department of Food and 4 

Agriculture, the California Department of Fish and Wildlife, the Delta Stewardship 5 

Council, the California Delta Protection Commission, the Delta Conservancy, the United 6 

States Fish and Wildlife Service, the National Marine Fisheries Service, and the U.S. 7 

Department of Agriculture, including the Natural Resources Conservation Service, to 8 

identify design features of the project, if any, that will benefit flood management, 9 

agricultural production and natural resource protection.  10 

 Consider whether the proposed land use is consistent with State, regional and local 11 

plans. For the BDCP, this could include local General Plans, the Delta Protection 12 

Commission’s Land Use and Resource Management Plan and Economic Strategy, the 13 

Delta Stewardship Council’s Delta Plan, the California Water Plan Agriculture Strategy, 14 

the Delta Conservancy Strategy, the California Department of Food and Agriculture’s Ag 15 

Vision; the California Natural Resources Agency’s California Climate Adaptation Plan, 16 

and the California Fish and Wildlife Strategic Vision;  17 

 Consider whether agriculture and/or habitat management activities undertaken 18 

pursuant to the proposed land use are consistent with State and local policies relating to 19 

flood protection and whether they might provide additional protection because, for 20 

example, they (i) provide flood management activities that provide additional 21 

protection for agricultural activities or (ii) prevent or divert potential higher 22 

groundwater levels that would thwart flood control efforts 23 

 Site Related Avoidance and Mitigation  24 

 Site projects and project footprints to minimize the permanent conversion of Important 25 

Farmland, to nonagricultural uses. 26 

 When identifying and selecting project areas, give priority to public lands and existing 27 

conservation lands.  28 

 Where choices are possible among or between particular parcels or lands that are 29 

available for a project, project proponents should look at the characteristics of the 30 

different parcels or lands to determine whether one choice would be better from an 31 

agricultural resource perspective. If choices can be made regarding different locations 32 

for a project and still achieve the project purposes, it may be possible to avoid areas that 33 

may have more value from an agricultural resources perspective such as whether the 34 

property is (1) “high quality” farmland, (2) unique or has special values, (3) important 35 

to maintaining viability of agriculture in a certain area, (4) important to maintaining 36 

habitat lands in agriculture in a certain area. 37 

 Manage project operations to minimize the introduction of invasive species or weeds 38 

that may affect agricultural production on adjacent agricultural land. 39 

 Mitigate on Site 40 

 Design projects so as to optimize contiguous parcels of agricultural land of a size 41 

sufficient to support their efficient use for continued agricultural production.  42 
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 Where the construction or operation of a facility could limit access to ongoing 1 

agricultural operations, maintain a means of convenient access to these agricultural 2 

properties as part of project design, construction, and implementation. 3 

 At borrow sites to be returned to agricultural production, remove and stockpile, at a 4 

minimum, the upper 2 feet of topsoil and replace the topsoil after project completion as 5 

part of borrow site reclamation. 6 

 In areas permanently disturbed by project activities, and where topsoil is removed as 7 

part of project construction (e.g., stripping topsoil under a levee foundation) and not 8 

reused as part of the project, make the topsoil available to less productive agricultural 9 

lands that could benefit from the introduction of good-quality soil. 10 

 Relocate and/or replace wells, pipelines, power lines, drainage systems, and other 11 

infrastructure that are needed for ongoing agricultural uses and would be adversely 12 

affected by project construction or operation. 13 

 Minimize disturbance of Important Farmland and continuing agricultural operations 14 

during construction by (1) locating construction laydown and staging areas on sites that 15 

are fallow, already developed or disturbed, or are to be discontinued for use as 16 

agricultural land and (2) using existing roads to access construction areas. 17 

 Consult with landowners and agricultural operators to develop appropriate 18 

construction practices to minimize construction-related impairment of agricultural 19 

productivity. Practices may include coordinating the movement of heavy equipment and 20 

implementing traffic control measures. 21 

 Consult with landowners and agricultural operators with the goal of sustaining existing 22 

agricultural operations, at the landowners’ discretion, until the individual agricultural 23 

parcels are needed for project construction. 24 

 Consult with landowners and agricultural operators on what role they can take if they wish 25 

be involved in project development. Issues to consider include whether: 26 

 Owner(s) or operator(s) could carry out project activities on their land. To the extent 27 

that Important Farmland is part of the project, consideration should be given to 28 

providing flexibility to the farmer. To the extent that Important Farmland is part of the 29 

project, consideration should also be given to developing working landscapes1 on 30 

project lands  31 

                                                             
1 The Cal-Fed Working Landscapes Subcommittee of the Bay Delta Public Advisory Committee defined a working 
landscape as “a place where agriculture and other natural resource-based economic endeavors are conducted with 
the objective of maintaining the viability and integrity of its commercial and environmental values. On a working 
landscape, both private production, as well as public regulatory decisions account for the sustainability of families, 
businesses and communities, while protecting and enhancing the landscape’s ecological health. The working 
landscape is readily adaptable to change according to economic and ecosystem needs. With respect to CALFED, a 
working landscape is both an objective and a means to achieve it. A working landscape is efficiently managed 
largely by private agricultural landowners and managers who are supported and encouraged to manage their lands 
in ways that fulfill CALFED goals, allowing them to pursue ecological health goals while yielding economic returns 
on investments, and generating tax revenues that support their local governments” (California Bay-Delta Public 
Advisory Committee 2002). 



 
 

Agricultural Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

14-10 
2015 

ICF 00139.14 

 

 Some or all of the ownership interests on any project land could remain in private hands 1 

or in the hands of a private conservancy in order to keep the property in 2 

nongovernmental ownership and thereby on the County tax base;  3 

 Owner(s) and/or operator(s) of land displaced by project facilities and activities could 4 

maintain or obtain full or partial ownership of the land on which project activities will 5 

be carried out or could be compensated to manage said land; 6 

 Existing agricultural operations on lands could be modified, through such things as crop 7 

change, new integrated pest management strategies, altered water usage, or full or 8 

partial conversion to habitat uses, in a manner that renders such operations consistent 9 

with the goals and objectives of the project by enhancing environmental outcomes in a 10 

manner beneficial to species covered by the project; 11 

 Limited agriculture could take place within areas identified for habitat restoration 12 

under the project without undermining the achievement of the project goals and 13 

objectives;  14 

 Subsidies to allow economically viable rice farming on particular lands could be justified 15 

due to the environmental benefits of such rice farming such as the stabilization of 16 

subsiding areas or the creation of sinks for greenhouse gases and methylmercury; 17 

 Subsidies to assist the owner(s) and/or operator(s) to make a viable living managing 18 

wetlands or other habitat areas could be justified due to the environmental benefits of 19 

wetlands or habitat such as the stabilization of subsiding areas or the safer 20 

accumulation and isolation of greenhouse gases and methylmercury; 21 

 Implementation 22 

 The plans should include a framework that encourages adaptive management with 23 

regard to agricultural land management. 24 

 The plans should include reporting and monitoring actions necessary to show that the 25 

actions agreed to were being carried out. 26 

Mitigation Measure AG-1b: Minimize Impacts on Land Subject to Williamson Act Contracts 27 

or in Farmland Security Zones 28 

The BDCP proponents shall ensure that the following measures are implemented as applicable 29 

to reduce effects and preserve agricultural uses on lands with designated agricultural preserves 30 

and subject to Williamson Act contracts or in Farmland Security Zones: 31 

 The BDCP proponents shall comply with applicable provisions of California Government 32 

Code Sections 51290–51295 with regard to acquiring lands within agricultural preserves 33 

and subject to Williamson Act contracts. Sections 51290(a) and 51290(b) specify that State 34 

policy, consistent with the purpose of the Williamson Act to preserve and protect 35 

agricultural land, is to avoid locating public improvements and any public utilities 36 

improvements in agricultural preserves, whenever feasible. If it is infeasible to locate such 37 

improvements outside of a preserve, they shall be located on land that is not under contract, 38 

if feasible. 39 

 More specifically, the BDCP proponents shall comply with the following basic requirements 40 

stated in the California Government Code: 41 
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 Whenever it appears that land within a preserve or under contract may be required for 1 

a public improvement, the DOC and the city or county responsible for administering the 2 

preserve must be notified (Section 51291(b)). 3 

 Within 30 days of being notified, DOC and the city or county must forward comments, 4 

which will be considered by the proponents of the public improvement (Section 5 

51291(b)). 6 

 A public improvement generally may not be located within an agricultural preserve 7 

unless the BDCP proponents make specific findings to the effect that (1) the location is 8 

not based primarily on the lower cost of acquiring land in an agricultural preserve and 9 

(2) for agricultural land covered under a contract for any public improvement, no other 10 

land exists within or outside the preserve where it is reasonably feasible to locate the 11 

public improvement (Sections 51921(a) and 51921(b)). Findings do not need be made if 12 

the action falls within one of the exemptions in Section 51293. The contract is normally 13 

terminated when land is acquired by eminent domain or in lieu of eminent domain 14 

(Section 51295). 15 

 DOC must be notified within 10 working days upon completion of the acquisition 16 

(Section 51291(c)). 17 

 DOC and the city or county must be notified before completion of any proposed work of 18 

any significant changes related to the public improvement (Section 51291(d)).  19 

 If, after acquisition, the acquiring public agency determines that the property would not 20 

be used for the proposed public improvement, DOC and the city or county administering 21 

the involved preserve must be notified before the land is returned to private ownership. 22 

The land will be reenrolled in a new contract or encumbered by an enforceable 23 

restriction at least as restrictive as that provided by the Williamson Act (Section 51295). 24 

 Work with the county where Williamson Act land is located to expand Williamson Act 25 

authorized uses to include open space/habitat lands in Williamson Act Preserves. 26 

Mitigation Measure AG-1c: Consideration of an Optional Agricultural Land Stewardship 27 

Approach or Conventional Mitigation Approach 28 

Where project proponents have determined that compliance with Mitigation Measures AG-1a 29 

and AG-1b is not sufficient to mitigate to a less than significant or adverse level the impacts from 30 

the conversion of Important Farmland or of land subject to Williamson Act contracts or in 31 

Farmland Security Zones, they shall undertake additional feasible mitigation pursuant to this 32 

measure (AG-1c).  33 

Exceptions to this requirement shall apply where the mitigation already being required for the 34 

biological resource values for the land at issue (e.g., for its value as habitat for Swainson’s hawk) 35 

pursuant to the cultivated lands natural community strategy of CM3 already requires the 36 

equivalent of 1:1 mitigation (based on the net area of land remaining in agriculture) for impacts 37 

to Important Farmland or of land subject to Williamson Act contracts or in Farmland Security 38 

Zones, provided that the easements for biological values also incorporate agricultural 39 

preservation.  40 

The BDCP proponents shall determine the nature and form of any necessary additional 41 

mitigation after consultation with, at least, all of the following: (i) the County in which the 42 
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affected property is located; (ii) the owner(s) and/or operator(s) of said property; (iii) the 1 

California Natural Resources Agency; (iv) the California Department of Water Resources; (v) the 2 

Central Valley Flood Protection Board; (vi) the California Department of Conservation; (vii) the 3 

California Department of Food and Agriculture; (viii) the California Department of Fish and 4 

Wildlife; (ix) the Delta Stewardship Council; (x) the California Delta Protection Commission; (xi) 5 

the Delta Conservancy; (xii) the United States Fish and Wildlife Service; (xiii) the National 6 

Marine Fisheries Service; and (xiv) the U.S. Department of Agriculture, including the Natural 7 

Resources Conservation Service. After consulting with these agencies, entities, and/or 8 

individuals, the BDCP proponents shall determine whether or not, under the circumstances 9 

surrounding the conversion of particular agricultural lands, the best overall approach to the 10 

additional required mitigation is the conventional use of agricultural land conservation property 11 

interests (see discussion below on Conventional Mitigation Approach). In making this 12 

determination, the BDCP proponents shall give considerable weight to the willingness of the 13 

County in which the affected property is located and the owner(s) and/or operator(s) of said 14 

property to participate in an Optional Agricultural Land Stewardship Approach, which would 15 

seek opportunities to protect and enhance agriculture in the Delta as part of the project 16 

landscape and focus on maintaining economic activity on agricultural lands instead or in 17 

conjunction with the Conventional Mitigation Approach for purposes of CEQA/NEPA mitigation. 18 

Where the County and the owner(s) and/or operator(s) have a preference for participating in an 19 

Optional Agricultural Land Stewardship Approach, the BDCP proponents shall attempt to 20 

develop a feasible Optional Agricultural Land Stewardship alternative mitigation program 21 

acceptable not only to the County and the owner(s) and/or operator(s), but also to the California 22 

Department of Fish and Wildlife, the United States Fish and Wildlife Service, and the National 23 

Marine Fisheries Service. Where the BDCP proponents, despite a good faith effort, cannot 24 

succeed in achieving the consensus necessary to carry out a feasible Optional Agricultural Land 25 

Stewardship Approach, they shall undertake instead a Conventional Mitigation Approach, where 26 

necessary and feasible, based on the use of agricultural conservation property interests or other 27 

measures requiring the preservation or, enhancement of other land of similar agricultural 28 

quality in areas that are threatened with encroaching urban development. 29 

Specific strategies that could be used in formulating an Optional Agricultural Land Stewardship 30 

Approach are described in Appendix 14B, Agricultural Stewardship Strategies. In determining 31 

the potential nature and form of an Optional Agricultural Land Stewardship Approach, the BDCP 32 

proponents shall, at a minimum, consider the following, as applicable: 33 

 whether there is Important Farmland in the Delta reasonably accessible to the BDCP 34 

proponents and/or to the owner(s) and/or operators for use for agriculture and/or habitat 35 

management in a manner consistent with the goals and objectives of the BDCP; 36 

 whether there is Important Farmland that might not remain in agriculture if it was not 37 

protected by means of an agricultural conservation property interest because of threats of 38 

urban development (e.g. in the secondary zone in the Delta) or wind/solar and other non-39 

renewable energy projects, or the productive value of which is so high, it should remain in 40 

agriculture instead of being used for restoration or other open-space projects because, for 41 

example, it is:  42 

 unique or has special values 43 

 important to maintaining viability of agriculture in the region 44 

 critical to prevent a “tipping” point that could lead to elimination of a crop in the region 45 
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 important to maintaining habitat lands in agriculture in the region 1 

 whether Agricultural Land Stewardship Strategies2 benefit agricultural lands by providing 2 

feasible CEQA/NEPA mitigation (or providing funding for such mitigation) for potential 3 

significant environmental agricultural impacts at both the farm and the regional level. In 4 

determining whether the funds necessary to make an Optional Agricultural Land 5 

Stewardship Approach feasible are available, the BDCP proponents shall be guided by the 6 

principle that funds that might otherwise be used for off-site preservation or another form 7 

of compensation may be made available instead to assist with making the Optional 8 

Agricultural Land Stewardship Approach work. Such strategies could include: 9 

 Potential strategies to help maintain farming in the Delta 10 

 Improve flood protection (Strategy 1)  11 

 Provide technical and financial assistance to help farmers maintain or improve 12 

agricultural production (Strategy 2) 13 

 Provide technical and financial assistance to help farmers comply with regulatory 14 

requirements for water quality (Strategy 3) 15 

 Control terrestrial weeds (Strategies 6a, 6b, and 6c) 16 

 Reduce conflict between agriculture and nearby habitat lands by creating a “good 17 

neighbor” policy (Strategy 7) 18 

 Work with other interests to explore the value of reinstating state funding of 19 

Williamson Act subventions (Strategy 8) 20 

 Work with counties to expand Williamson Act authorized uses to include open 21 

space/habitat lands in Williamson Act Preserves (Strategy 9) 22 

 Investigate options for in lieu tax revenue for counties and payments for local 23 

districts (Strategy 10) 24 

 Provide for Agricultural Conservation Easements (Strategy 11) 25 

 Potential strategies that provide incentives for conservation on farmland  26 

 Partner with others to maintain and enhance environmental quality on farmland 27 

(Strategy 12) 28 

 Compensate farmers to manage agricultural land as habitat for wildlife (Strategy 13) 29 

 Provide incentives for farmers to take part in a market-based conservation program 30 

(Strategy 14) 31 

 Potential strategies to manage land for purposes other than conventional crop 32 

production 33 

 Provide technical and financial assistance to stabilize or reverse land subsidence on 34 

Delta island (Strategy 15) 35 

                                                             
2 Strategies developed so far, and other materials relating to their development and implementation, can be found 
at https://bdcpdfl.water.ca.gov/home. These are given as examples to consider at this time. It is expected that 
existing strategies will evolve and change over time and that additional strategies will be developed.   

https://bdcpdfl.water.ca.gov/delta-subsidence
https://bdcpdfl.water.ca.gov/delta-subsidence
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 Assist landowners to produce and sell greenhouse gas offset credits in the AB 32 1 

Cap-and-Trade program (Strategy 16) 2 

 Compensate farmers to manage habitat lands (Strategy 17) 3 

 Designate carbon sequestration and subsidence reversal crops as agricultural 4 

production for regulatory and incentive programs (Strategy 18)  5 

 Potential strategies that provide for economic development and other benefits 6 

 Provide technical and financial assistance to develop an economic study of 7 

agricultural activity and related infrastructure (Strategy 19) 8 

 Provide technical and financial assistance for to promote economic development 9 

(Strategy 20) 10 

 Provide technical and financial assistance to promote transportation infrastructure 11 

improvements (Strategy 21) 12 

 Provide technical assistance to farmers to help in complying with the regulatory 13 

framework present in the Delta (Strategy 22) 14 

 Provide technical, risk reduction, promotion, and financial assistance for farmers to 15 

manage land to incorporate recreation and tourism (Strategy 23) 16 

 Work with others to better align the regulatory system to help farmers who engage 17 

in ecological restoration and enhancement projects (Strategy 24) 18 

 Develop Agricultural Land Stewardship Plans (Strategy 25) 19 

 In addition, the BDCP proponents shall explore the following funding sources to implement 20 

strategies that are in addition to those required under CEQA/NEPA in order to maintain 21 

agriculture In the Delta. These strategies include those listed above for CEQA/NEPA 22 

mitigation.  23 

 Work with the California Air Resources Board (CARB) to establish a greenhouse gas 24 

offset market using credits created through the development and restoration of 25 

wetlands. 26 

 Seek available funding from CARB’s “Cap and Trade” program developed pursuant to the 27 

Global Warming Act Solutions Act of 2006 (AB 32).  28 

 Work with others to explore the value of reinstating state funding for Williamson Act 29 

subventions from Cap and Trade Funding or other sources  30 

 Consider recommending to the Governor and Legislature that funds for be included in 31 

any bond measure(s) placed on the statewide ballot (e.g. the Delta Investment Fund 32 

authorized by the Delta Reform Act). 33 

 Work with other governmental and private entities to identify other funds that can be 34 

used for the Optional Agricultural Land Stewardship Approach. 35 

Strategy for implementing a Conventional Mitigation Approach. Where the BDCP 36 

proponents, despite a good faith effort, cannot succeed in achieving the consensus necessary to 37 

carry out a feasible Optional Agricultural Land Stewardship Approach, they shall undertake 38 

instead, where necessary and feasible, a Conventional Mitigation Approach based on the 39 

purchase of property interests in agricultural lands (e.g., conservation easements) or other 40 

https://bdcpdfl.water.ca.gov/ghg-offset-credit
https://bdcpdfl.water.ca.gov/ghg-offset-credit
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compensation arrangements (collectively referred to as “agricultural conservation property 1 

interests”), requiring the preservation and/or enhancement of other land of similar agricultural 2 

quality. The standard ratio for purchase of agricultural conservation property interests to 3 

mitigate for permanently converted Important Farmland not included, as discussed above, as 4 

part of mitigation for biological resources, shall be at a ratio of 1:1 for similar types of Important 5 

Farmland. 6 

Where feasible, mitigation shall generally result in the purchase of agricultural conservation 7 

property interests, such as easements on other agricultural lands of the same overall quality and 8 

acreage either directly or indirectly. The two preferred forms of mitigation in this context shall 9 

be (i) the inclusion of sufficient acreages within agricultural preserves within BDCP lands to 10 

satisfy CEQA and NEPA agricultural resource mitigation in addition to meeting BDCP objectives 11 

under the Endangered Species Act and California’s Natural Community Conservation Planning 12 

Act and (ii) reliance on the California Farmland Conservancy Program or on other established 13 

programs in the Delta supported by the county where the project is located, the Delta 14 

Stewardship Council, the Delta Planning Commission, or the Delta Conservancy. Where the 15 

BDCP proponents choose to rely on the latter strategy, they shall confirm, prior to submitting 16 

funds into any program both (a) that the program meets the standards under CEQA case law for 17 

a “reasonable mitigation plan” and (b) that they can spend the funds at issue for the 18 

preservation and, where appropriate, the enhancement, of land that is reasonably proximate to 19 

the land being impacted and of a similar quality or extent. Where these two preferred options 20 

are unavailable or infeasible, the BDCP proponents shall be responsible for purchasing 21 

agricultural conservation property interests on their own.  22 

Where feasible, agricultural land conservation interests should be acquired in the county in 23 

which the conversion will take place, provided that any such land either would be at-risk for 24 

conversion from agricultural uses in the absence of such long-term protection, unless such 25 

purchases would undermine the overall BDCP conservation strategy by potentially putting off-26 

limits lands that may be needed for habitat purposes during the permit duration of the BDCP 27 

(i.e., up until 2060), or is not necessary for other habitat conservation plans. Thus, acquisition of 28 

such agricultural land conservation interests cannot be located in areas targeted for habitat 29 

restoration if doing so would thwart implementation of the long-term habitat restoration 30 

objectives of the BDCP.  31 

Where a property identified for purchase of an agricultural land conservation interest serves 32 

non-agricultural purposes such as providing wildlife habitat or flood control or flood 33 

management benefits, the terms of the agricultural land conservation interest shall require the 34 

farm operator to continue to use the property in a manner that preserves these benefits (e.g., by 35 

continuing to support certain crop types known to provide, or be consistent with, such benefits) 36 

unless similar benefits are provided through some other means. The value of the agricultural 37 

land conservation interest would need to take such limitations on agricultural practices into 38 

account.  39 

Where Important Farmland of the same caliber as the Important Farmland being converted is 40 

not available within the county in which the conversion will take place, the agricultural land 41 

conservation interest may occur in another county, with a preference for counties within the 42 

greater Sacramento and Stockton metropolitan areas, as long as the property to be purchased or 43 

encumbered is at-risk for conversion from agricultural uses to developed uses from encroaching 44 

urban development in the absence of such long-term protection, and as long as such purchase 45 
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does not undermine the overall BDCP conservation strategy by potentially putting off-limits 1 

lands that may be needed for habitat purposes during the permit duration of the BDCP (i.e., up 2 

until 2060).  3 

Impact AG-2: Other Effects on Agriculture as a Result of Constructing and Operating the 4 

Proposed Water Conveyance Facility 5 

Effects on agriculture as a result of changes in groundwater elevation 6 

Construction and operation of water conveyance facilities would indirectly affect agriculture by 7 

causing seepage or changes in the elevation of groundwater within the study area, as discussed in 8 

Chapter 7, Groundwater, Impacts GW-1, GW-2, GW-4, and GW-5. Localized effects related to 9 

dewatering activities in the vicinity of intakes, the intermediate forebay, and the expanded Clifton 10 

Court Forebay would temporarily lower groundwater levels by up to 10 feet and 20 feet, 11 

respectively. The intakes would be located just east of the Sacramento River, south of Freeport and 12 

north of Courtland, and the intermediate forebay would be located on Glannvale Tract near Twin 13 

Cities Road. The area of expansion for the Clifton Court Forebay would be adjacent and south of the 14 

existing forebay. Groundwater would return to pre-pumping levels over the course of several 15 

months. During long-term operations of the water conveyance, increases in the groundwater level of 16 

10 feet or more could also occur in the vicinity of the intermediate forebay and expanded area of the 17 

Clifton Court Forebay in the absence of design features to minimize seepage, due to groundwater 18 

recharge from these facilities. However, the forebays would be constructed to comply with the 19 

requirements of the DSD which includes design provisions to minimize seepage. These design 20 

provisions would minimize seepage under the embankments and onto adjacent properties. Once 21 

constructed and placed in operation, the operation of the forebays would be monitored to ensure 22 

seepage does not exceed performance requirements. In the event seepage were to exceed these 23 

performance requirements, the BDCP proponents would modify the embankments or construct 24 

seepage collection systems that would ensure any seepage from the forebays would be collected and 25 

conveyed back to the forebay or other suitable disposal site. However, operation of Alternative 4 26 

would result in local changes in shallow groundwater flow patterns adjacent to the expanded Clifton 27 

Court Forebay, where groundwater recharge from surface water would result in groundwater level 28 

increases. If existing agricultural drainage systems adjacent to the forebay are not adequate to 29 

accommodate the additional drainage requirements, operation of the forebay could interfere with 30 

agricultural drainage. Areas in which crop roots are exposed to a surplus of water could result in 31 

root rot, compromising the viability of certain crops, particularly those with deep roots (Refer to 32 

Section 14.1, Environmental Setting/Affected Environment, for root depths by crop type). These 33 

effects could prevent agricultural uses on land in these areas.  34 

Effects on agriculture as a result of changes in salinity 35 

Under Alternative 4, Scenarios H1-H4, the operation of new physical facilities combined with 36 

hydrodynamic effects of habitat restoration activities under CM2 and CM4, could indirectly affect 37 

agriculture by causing changes to the quality of irrigation water in parts of the study area. Relative 38 

to the No Action Alternative, modeling indicates that operation of the water conveyance facility 39 

would result in an increase in the number of days when electrical conductivity objectives would be 40 

exceeded or out of compliance in some locations. Locations where these frequencies would increase 41 

include Sacramento River at Emmaton, San Joaquin River at San Andreas Landing, San Joaquin River 42 

at Jersey Point, Old River near Middle River, and Old River at Tracy Bridge.  43 
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The Sacramento River at Emmaton EC objective would be exceeded on 27–29% of days, compared 1 

with 14% under the No Action Alternative. The frequency at which this location would be out of 2 

compliance with the EC objective would increase from 25% of days (under the No Action 3 

Alternative) to 40–43% of days, depending on which operational scenario is implemented. The San 4 

Andreas Landing EC objective would be exceeded on 3–6% of days, compared with 1% under the No 5 

Action Alternative. The frequency at which this location would be out of compliance with the EC 6 

objective would increase from 1% of days (under the No Action Alternative) to 5–9% of days, 7 

depending on which operational scenario is implemented. The Old River at Tracy Bridge objective 8 

would be exceeded on 5–6% of days, compared with 4% of days under the No Action Alternative. 9 

The frequency at which this location would be out of compliance with the EC objective would 10 

increase from 8% of days (under the No Action Alternative) to 11–12% of days, depending on which 11 

operational scenario is implemented. The Old River near Middle River objective would be exceeded 12 

on 3% of days, the same as under the No Action Alternative (though there would be an increase in 13 

the total number of days in exceedance). The frequency at which this location would be out of 14 

compliance with the EC objective would increase from 7% of days (under the No Action Alternative) 15 

to 8% of days. Compared to the No Action Alternative, Scenarios H1 and H3 would also result in an 16 

increase in the frequency of days out of compliance with the EC objective for San Joaquin River at 17 

Jersey Point. Scenarios H2 and H4 would result in a small increase in days in which this objective 18 

would be exceeded but a decrease in the days in which it would be out of compliance. 19 

Following implementation of Scenarios H1–H4, there would be a decrease or no change in the 20 

frequency of days in exceedance or out of compliance at three other locations: S. Fork Mokelumne 21 

River at Terminous, San Joaquin River at Vernalis, and San Joaquin River at Brandt Bridge. 22 

Average EC levels would decrease at western Delta compliance locations, except Emmaton under 23 

Scenarios H1 and H2, and would increase at the two interior Delta compliance locations and some 24 

south Delta compliance locations. Where salinity levels decrease, higher quality irrigation water 25 

could benefit agricultural activities by reducing potential restrictions related to yields and crop 26 

selection. For the entire period modeled and the drought period modeled, average EC levels would 27 

increase at Emmaton in the western Delta (Scenarios H1 and H2 only). For the entire period 28 

modeled, average EC levels would also increase at interior and southern Delta locations; the average 29 

EC increase would be 5-15% at interior Delta locations and 2% or less at southern Delta locations, 30 

depending on the operations scenario (Chapter 8, Water Quality, Appendix 8H, Tables EC-15A 31 

through EC-15D). During the drought period modeled, average EC would increase at interior and 32 

southern Delta locations. The greatest average EC increase during the drought period modeled 33 

would occur in the interior Delta in the San Joaquin River at San Andreas Landing (7–13% 34 

depending on the operations scenario); the increase at the other locations would be <1–9% 35 

(Chapter 8, Water Quality, Appendix 8H, Tables EC-15A through EC-15D). Modeling of drought years 36 

estimates EC reaching levels as high as 1.644 dS/m at the Emmaton compliance location under 37 

Scenario H1. The comparison to the No Action Alternative reflects changes in EC due only to the 38 

different operational components of Scenarios H1-H4 of Alternative 4. Increased salinity levels 39 

suggest that a number of crops using this irrigation water may not be able to reach full yields, as 40 

reported in Table 14-6. In general, agricultural activities would be anticipated to continue on lands 41 

using these sources. Complete water quality modeling results are discussed in Chapter 8, Water 42 

Quality, Section 8.3.3.9, Impact WQ-11 and Appendix 8H, Tables EC-4 and EC-15A through EC-15D. 43 

Relative to Existing Conditions, modeling indicates that operation of the water conveyance facility 44 

would result in an increase in the number of days when electrical conductivity objectives would be 45 

exceeded or out of compliance in the Sacramento River at Emmaton, San Joaquin River at San 46 
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Andreas Landing, San Joaquin River at Jersey Point, Old River near Middle River, and Old River at 1 

Tracy Bridge.  2 

The percent of days the Emmaton EC objective would be exceeded for the entire period modeled 3 

(1976–1991) would increase from 6% under Existing Conditions to 27–29%, depending on the 4 

operational scenario, and the percent of days out of compliance would increase from 11% under 5 

Existing Conditions to 40–43%, depending on the operational scenario. The San Andreas Landing EC 6 

objective would be exceeded on 3–6% of days, compared with 1% under Existing Conditions. The 7 

frequency at which this location would be out of compliance with the EC objective would increase 8 

from 1% of days (under Existing Conditions) to 5–9% of days, depending on which operational 9 

scenario is implemented. The Old River at Tracy Bridge objective would be exceeded on 5–6% of 10 

days, compared with 4% of days under Existing Conditions. The frequency at which this location 11 

would be out of compliance with the EC objective would increase from 10% of days (under Existing 12 

Conditions) to 11–12% of days, depending on which operational scenario is implemented. The Old 13 

River near Middle River objective would be exceeded on 3% of days, the same as under Existing 14 

Conditions (though there would be an increase in the total number of days in exceedance). The 15 

frequency at which this location would be out of compliance with the EC objective would not change 16 

compared to Existing Conditions (8% of days out of compliance).  17 

As discussed in Chapter 8, Water Quality, Impact WQ-11, sensitivity analyses suggest that many of 18 

these modeled exceedances are a result of modeling artifacts or a result of operating rules used by 19 

the CALSIM II model under extreme hydrologic and operational conditions where there is not 20 

enough water supply to meet all requirements. In these cases, CALSIM II uses a series of operating 21 

rules to reach a solution that is a simplified version of the very complex decision processes that SWP 22 

and CVP operators would use in actual extreme conditions. Thus, it is unlikely that the Emmaton 23 

objective would actually be violated due to dead pool conditions, as suggested by modeling results. 24 

In the case of San Andreas Landing, the small number of modeled exceedances not attributable to 25 

modeling artifacts would be small in magnitude, last only a few days, and could be addressed with 26 

real time operations of the SWP and CVP (see Chapter 8, Water Quality, Section 8.3.1.1, in Appendix 27 

A for a description of real time operations of the SWP and CVP). However, the results at Emmaton 28 

indicate that water supply could be either under greater stress or under stress earlier in the year, 29 

and EC levels at Emmaton and in the western Delta may increase as a result, leading to EC 30 

degradation and increased possibility of adverse effects to agricultural beneficial uses. Compared to 31 

Existing Conditions, there would be a decrease or no change in the frequency of days in exceedance 32 

or out of compliance at four locations: San Joaquin River at Jersey Point, S. Fork Mokelumne River at 33 

Terminous, San Joaquin River at Vernalis, and San Joaquin River at Brandt Bridge. 34 

Average EC levels at the western and southern Delta compliance locations would decrease (except at 35 

Emmaton) from 1–36% for the entire period modeled and 2–33% during the drought period 36 

modeled (1987–1991) (Chapter 8, Water Quality, Appendix 8H, Tables EC-15A through EC-15D). 37 

Where salinity levels decrease, higher quality irrigation water could benefit agricultural activities by 38 

reducing potential restrictions related to yields and crop selection. At Emmaton, there would be an 39 

increase in average EC under all operational scenarios, though the increase would be less for 40 

scenarios H3 and H4 (0% for entire period; 8% for drought period) than for scenarios H1 and H2 41 

(13–14% for entire period; 12–13% for drought period). There would be increases in average EC at 42 

two interior Delta locations under all operational scenarios: the S. Fork Mokelumne River at 43 

Terminous average EC would increase 5% for the entire period modeled and 4% during the drought 44 

period modeled; and San Joaquin River at San Andreas Landing average EC would increase 0–9% for 45 

the entire period modeled and 7–13% during the drought period modeled. On average, EC would 46 
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increase at San Andreas Landing from March through September under all operations scenarios; 1 

Scenarios H1, H2, and H4 also would increase EC at this location in February and Scenarios H1 and 2 

H2 would increase EC in October. Average EC in the S. Fork Mokelumne River at Terminous would 3 

increase during all months (Chapter 8, Water Quality, Appendix 8H, Tables EC-15A through EC-15D). 4 

Modeling of drought years estimates EC reaching levels as high as 1.644 dS/m at the Emmaton 5 

compliance location. The comparison to Existing Conditions reflects changes in EC due to both 6 

Alternative 4 operations (including north Delta intake capacity of 9,000 cfs and numerous other 7 

operational components of Scenarios H1–H4) and climate change/sea level rise. Increased salinity 8 

levels suggest that a number of crops using this irrigation water may not be able to reach full yields, 9 

as reported in Table 14-6. In general, agricultural activities would be anticipated to continue on 10 

lands using these sources. Complete water quality modeling results are discussed in Chapter 8, 11 

Water Quality, Section 8.3.3.9, Impact WQ-11 and Appendix 8H, Tables EC-4 and EC-15A through EC-12 

15D. 13 

Effects on agriculture as a result of disruptions to agricultural infrastructure 14 

Temporary construction activities and the permanent footprints associated with physical features 15 

constructed as part of this alternative could create conflicts with existing irrigation and drainage 16 

facilities throughout the study area. The conveyance alignment constructed under this alternative 17 

would cross or interfere with approximately 43 miles of agricultural delivery canals and drainage 18 

ditches, including approximately 13 miles on Byron Tract 7 miles on Bouldin Island, and 5 miles on 19 

Staten Island (primarily due to assumed geotechnical investigation areas). Construction activities 20 

requiring excavation or use of land where irrigation canals are currently located could disrupt the 21 

delivery of water to crops, which would compromise a key condition for the productive use of the 22 

land for agriculture. Similarly, where construction or the long-term placement of conveyance 23 

facilities associated with this alternative requires an existing agricultural drainage facility to be 24 

disconnected, high groundwater levels could expose crops to soil conditions that would prevent the 25 

continuation of most agricultural activities on the affected land. Thus, where irrigation or drainage 26 

infrastructure is disconnected from the farmland it serves, continued agricultural use of the land 27 

could be jeopardized. 28 

NEPA Effects: Considered together, construction and operation of the water conveyance facility 29 

under this alternative could create indirect but adverse effects on agriculture by converting 30 

substantial amounts of Important Farmland to other uses through changes to groundwater elevation 31 

in localized areas and disruption of drainage and irrigation facilities. Effects of this alternative 32 

related to water quality could be adverse or beneficial, depending on the location. Implementation 33 

of Mitigation Measures AG-1, GW-1, GW-5, and WQ-11 will reduce the severity of these adverse 34 

effects. 35 

CEQA Conclusion: Water conveyance facility construction and operation could create a significant 36 

adverse impact on agriculture by converting substantial amounts of Important Farmland to other 37 

uses through changes to groundwater elevation in localized areas and disruption of drainage and 38 

irrigation facilities. Effects of this alternative related to water quality could be adverse or beneficial, 39 

depending on the location. Implementation of Mitigation Measures AG-1, GW-1, GW-5, and WQ-11 40 

will reduce the severity of these impacts by implementing activities such as siting project footprints 41 

to encourage continued agricultural production; monitoring changes in groundwater levels during 42 

construction; offsetting water supply losses attributable to construction dewatering activities; 43 

monitoring seepage effects; relocating or replacing agricultural infrastructure in support of 44 

continued agricultural activities; identifying, evaluating, developing, and implementing feasible 45 
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phased actions to reduce EC levels; engaging counties, owners/operators, and other stakeholders in 1 

developing optional agricultural stewardship approaches; and/or preserving agricultural land 2 

through off-site easements or other agricultural land conservation interests. However, these impacts 3 

remain significant and unavoidable after implementation of these measures because (i) replacement 4 

water supplies associated with losses attributable to construction dewatering activities may not 5 

meet the preexisting demands or planned land use demands of the affected party, (ii) the feasibility 6 

and effectiveness of phased actions to reduce EC levels is uncertain, (iii) conservation or 7 

preservation by means of acquiring agricultural land conservation interests, even at one-to-one 8 

ratio, may not avoid a net loss of Important Farmland and (iv) the proposed optional agricultural 9 

stewardship approach does not focus principally on physical effects, but rather, focuses on 10 

supporting the Delta as an evolving place by encouraging existing owners and operators to continue 11 

working on the land while maintaining the long-term viability of regional agricultural economies 12 

and the economic health of local governments and special districts in the Delta. 13 

In addition to and to supplement Mitigation Measure WQ-11, the BDCP proponents have 14 

incorporated into the BDCP, as set forth in EIR/EIS Appendix 3B, Environmental Commitments, a 15 

separate, non-environmental commitment to address the potential increased water treatment costs 16 

that could result from electrical conductivity effects on agricultural water purveyor operations. 17 

Potential options for making use of this financial commitment include funding or providing other 18 

assistance towards acquiring alternative water supplies or towards modifying existing operations 19 

when levels of electrical conductivity at a particular location reduce opportunities to operate 20 

existing water supply diversion facilities. Please refer to Appendix 3B, Environmental Commitments, 21 

for the full list of potential actions that could be taken pursuant to this commitment in order to 22 

reduce the water quality treatment costs associated with water quality effects relating to chloride, 23 

electrical conductivity, and bromide. 24 

Mitigation Measure AG-1: Develop an Agricultural Lands Stewardship Plan (ALSP) to 25 

Maintain Agricultural Productivity and Mitigate for Loss of Important Farmland and Land 26 

Subject to Williamson Act Contracts or in Farmland Security Zones 27 

Please see Mitigation Measure AG-1 under Impact AG-1 in the discussion of Alternative 4. 28 

Mitigation Measure GW-1: Maintain Water Supplies in Areas Affected by Construction 29 

Dewatering 30 

Please see Mitigation Measure GW-1 under Impact GW-1 in the discussion of Alternative 1A in 31 

Chapter 7, Groundwater. 32 

Mitigation Measure GW-5: Agricultural Lands Seepage Minimization 33 

Please see Mitigation Measure GW-5 under Impact GW-5 in the discussion of Alternative 1A in 34 

Chapter 7, Groundwater.  35 

Mitigation Measure WQ-11: Avoid, Minimize, or Offset, as Feasible, Reduced Water 36 

Quality Conditions 37 

Please see Mitigation Measure WQ-11 under Impact WQ-11 in the discussion of Alternative 1A 38 

in Chapter 8, Water Quality. 39 
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Impact AG-3: Temporary Conversion, Short-Term Conversion, and Permanent Conversion of 1 

Important Farmland or of Land Subject to Williamson Act Contracts or in Farmland Security 2 

Zones as a Result of Implementing the Proposed Conservation Measures 2–11, 13, 15, 16, 20, 3 

and 21 4 

Conversion of Important Farmland as a result of implementing the proposed Conservation Measures 2–5 

11, 13, 15, 16, 20, and 21 6 

While locations have not been selected, implementation of conservation measures for habitat 7 

restoration and channel margin habitat enhancement would likely occupy existing state-recognized 8 

Important Farmland, directly precluding agricultural use. Construction activities for the 9 

conservation measures associated with this alternative may also result in temporary conversion of 10 

Important Farmland. 11 

Alternative 4 would restore approximately 83,800 acres under conservation measures geared 12 

toward the restoration of tidal wetland habitat (CM4), seasonally-inundated floodplain (CM5), 13 

riparian habitat (CM7), grassland communities (CM8), vernal pool complex habitat (CM9), and 14 

nontidal marsh areas (CM10). Additionally, 20 linear miles of channel margin habitat would be 15 

enhanced. Under this measure, setback levees could potentially encroach upon Important Farmland. 16 

Additionally, earthwork activities associated with restoration activities could remove land from 17 

agricultural production. To maintain these areas, access roads and other facilities may also be 18 

necessary. Implementation of these restoration activities would occur in phases over the 50-year 19 

permit period, as summarized in Table 3-4 in Chapter 3, Description of the Alternatives. Additionally, 20 

in selecting sites for seasonally inundated floodplain restoration under CM5, compatibility with 21 

ongoing agricultural uses would be considered and agricultural production could continue on 22 

acquired lands so long as agricultural practices are compatible with the primary goal of restoring 23 

habitat for covered fish and wildlife species (see Chapter 3, Section 3.4.5.3.2 of the BDCP for further 24 

detail). 25 

Physical construction of facilities associated with other conservation measures may also occupy 26 

small areas of Important Farmland. For instance, installation of nonphysical fish barriers may 27 

require an access road or storage facility on land under one of the Important Farmland designations. 28 

However, the effects of these measures on Important Farmland are anticipated to be minor, 29 

particularly when compared with the larger restoration actions described above. 30 

Because locations have not been selected for these activities, the extent of this effect is unknown and 31 

a definitive conclusion cannot be reached. However, based on the large proportion of the 32 

Conservation Zones designated as Important Farmland, it is anticipated that a substantial area of 33 

Important Farmland would be directly converted to habitat under this alternative. 34 

Conversion of land subject to Williamson Act contracts or in Farmland Security Zones as a result of 35 

implementing the proposed Conservation Measures 2–11, 13, 15, 16, 20, and 21 36 

Conservation areas associated with the project would occupy land subject to Williamson Act 37 

contracts or in Farmland Security Zones, leading to the potential cancellation of existing contracts 38 

and the direct conversion of agricultural land to other uses. 39 

As described above, Alternative 4 would restore approximately 83,800 acres under conservation 40 

measures intended to restore various natural communities. Additionally, 20 linear miles of channel 41 

margin habitat would be enhanced. Under CM6 Channel Margin Enhancement, setback levees could 42 

potentially encroach on land subject to Williamson Act contracts or in Farmland Security Zones. 43 



 
 

Agricultural Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

14-22 
2015 

ICF 00139.14 

 

Associated earthwork activities could also conflict with contract lands. To maintain these areas, 1 

access roads and other facilities may also be necessary. 2 

Because locations have not been selected for these activities, the extent of this effect is unknown. 3 

However, based on the large proportion of the Conservation Zones that represent land subject to 4 

Williamson Act contracts or in Farmland Security Zones, it is anticipated that this alternative would 5 

convert a substantial area of land subject to Williamson Act contracts or in Farmland Security Zones. 6 

Construction of physical facilities associated with other conservation measures may also occupy 7 

small areas of land subject to Williamson Act contracts or in Farmland Security Zones. For example, 8 

construction or expansion of a conservation fish hatchery under CM18 could potentially conflict 9 

with Williamson Act contracts. Similar effects may arise from conservation measures that would 10 

install non-physical fish barriers. However, the effects of these measures on land subject to 11 

Williamson Act contracts or in Farmland Security Zones are anticipated to be minor, particularly 12 

when compared with the larger restoration actions described above. 13 

NEPA Effects: Because locations have not been selected for these activities, the extent of this effect is 14 

unknown and a definitive conclusion cannot be reached. However, based on the large proportion of 15 

land in the conservation zones designated as Important Farmland and/or subject to Williamson Act 16 

contracts or in Farmland Security Zones, it is anticipated that a substantial area of Important 17 

Farmland and land subject to Williamson Act contracts or in Farmland Security Zones would be 18 

directly converted to habitat purposes under this alternative, resulting in an adverse effect on the 19 

environment. While conflicts with or cancellation of Williamson Act contracts would not—by 20 

itself—constitute an adverse effect on the quality of the human environment, the related conversion 21 

of the underlying agricultural resource would result in such an effect. Mitigation Measure AG-1 22 

would be available to lessen the severity of these potential effects. Also, under the provisions of 23 

Government Code §51223, it may be feasible to rescind Williamson Act contracts for agricultural 24 

use, and enter into open space contracts under the Williamson Act, or open space easements 25 

pursuant to the Open Space Easement Act. To the extent this mechanism is used, it would eliminate 26 

the Williamson Act conflicts otherwise resulting from changes from agriculture to restoration and 27 

mitigation uses. For further discussion of potential incompatibilities with land use policies, see 28 

Chapter 13, Land Use, Impact LU-4. 29 

CEQA Conclusion: This alternative would restore approximately 83,800 acres under conservation 30 

measures geared toward the restoration of various natural communities. Additionally, 20 linear 31 

miles of channel margin habitat would be enhanced. Implementation of restoration activities and 32 

other conservation measures could result in conversion of a substantial amount of Important 33 

Farmland and conflict with land subject to Williamson Act contracts or in Farmland Security Zones, 34 

resulting in a significant impact on agricultural resources in the study area. Further evaluation of 35 

these impacts would depend on additional information relating to the location of these activities and 36 

other detailed information. Implementation of Mitigation Measure AG-1 will reduce the severity of 37 

these impacts by implementing activities such as siting features to encourage continued agricultural 38 

production; relocating or replacing agricultural infrastructure in support of continued agricultural 39 

activities; engaging counties, owners/operators, and other stakeholders in developing optional 40 

agricultural stewardship approaches; and/or preserving agricultural land through off-site 41 

easements or other agricultural land conservation interests. However, these impacts remain 42 

significant and unavoidable after implementation of this measure because (i) even after effects from 43 

the footprints of conservation measures are minimized through design, they would continue to 44 

require the conversion of substantial amounts of Important Farmland and land subject to 45 
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Williamson Act contracts or in Farmland Security Zones, (ii) conservation or preservation by means 1 

of acquiring agricultural land conservation interests, even at one-to-one ratio, may not avoid a net 2 

loss of Important Farmland and land subject to Williamson Act contracts or in Farmland Security 3 

Zones and (iii) the proposed optional agricultural stewardship approach does not focus principally 4 

on physical effects, but rather, focuses on providing, at a minimum, a neutral agricultural economic 5 

effect on affected lands in the Delta as a result of the BDCP, taking into consideration the desire of 6 

individual Delta farmers to continue working on their land, the long-term viability of regional 7 

agricultural economies, the economic health of local governments and special districts, and the Delta 8 

as an evolving place. 9 

Mitigation Measure AG-1: Develop an Agricultural Lands Stewardship Plan (ALSP) to 10 

Maintain Agricultural Productivity and Mitigate for Loss of Important Farmland and Land 11 

Subject to Williamson Act Contracts or in Farmland Security Zones 12 

Please see Mitigation Measure AG-1 under Impact AG-1 in the discussion of Alternative 4. 13 

Impact AG-4: Other Effects on Agriculture as a Result of Implementing the Proposed 14 

Conservation Measures 2–11, 13, 15, 16, 20, and 21 15 

Effects on agriculture as a result of changes in groundwater elevation 16 

Implementation of these conservation measures could indirectly affect agriculture by causing 17 

changes to the elevation of groundwater in the study area, as described under Chapter 7, 18 

Groundwater, Impact GW-6. Increased frequency of inundation associated with proposed tidal 19 

habitat, channel margin habitat, and seasonally inundated floodplain restoration would result in 20 

increased groundwater recharge, which could result in groundwater level rises and soil saturation 21 

on adjacent lands. Areas in which crop roots are exposed to a surplus of water could result in root 22 

rot, compromising the viability of certain crops, particularly those with deep roots (Refer to Section 23 

14.1, Environmental Setting/Affected Environment, for root depths by crop type). Conversely, in 24 

areas where the project results in a larger vertical distance between the water table and crop roots, 25 

plants with shallow roots may not be able to extract enough water to maintain optimal growth 26 

without modifying irrigation or drainage infrastructure. While the geographic incidence and 27 

potential severity of these effects are unknown and would depend on existing localized groundwater 28 

levels in the vicinity of sites chosen for restoration, they would be anticipated to create an adverse 29 

effect on agricultural resources if they were to substantially restrict agricultural uses.  30 

Effects on agriculture as a result of changes in salinity 31 

As discussed in Chapter 8, Water Quality, under Impact WQ-12, implementation of these 32 

conservation measures would not introduce new sources of electrical conductivity into the study 33 

area. Therefore, as they relate to salinity of irrigation water, these measures would not be 34 

anticipated to restrict agricultural uses within the study area. 35 

Implementation of CM4 would increase the exchange of tidal water in restoration areas; however, 36 

consideration of this measure and its potential effects on electrical conductivity in the Delta has 37 

been incorporated in the assessment of CM1 under Impact AG-2. 38 

Effects on agriculture as a result of disruptions to agricultural infrastructure 39 

Implementation of CM21 Nonproject Diversions, along with construction activities and the 40 

permanent footprints associated with land acquired for habitat restoration, could directly or 41 
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indirectly disrupt existing agricultural irrigation and drainage facilities throughout the study area. In 1 

particular, CM21 would fund programs to modify, remove, or consolidate diversions that serve as 2 

supplies of irrigation water within the study area. Where irrigation or drainage infrastructure is 3 

disconnected from the farmland it serves, agricultural uses could be substantially restricted. 4 

However, the location and severity of this effect would depend on site-specific conditions.  5 

Effects on agriculture as a result of changes in microclimates and localized growing conditions 6 

Restoration areas implemented under Alternative 4 would result in substantial changes in land use 7 

patterns in parts of the study area, which could indirectly affect some farmlands by causing changes 8 

to the microclimates surrounding sensitive agricultural crops. For example, large areas of tidal 9 

habitat could create a localized climate that would be less supportive of yields of certain crops 10 

adjacent to the areas. However, this effect is speculative and its potential severity would depend on 11 

site-specific conditions. 12 

Effects on agriculture as a result of increased frequency of inundation events 13 

Modified activities in the Yolo Bypass undertaken as part of Alternative 4 would indirectly affect 14 

agricultural practices by increasing the frequency, duration, and magnitude of floodplain inundation. 15 

CM2 Yolo Bypass Fisheries Enhancement, which this EIR/EIS addresses at a program level, will 16 

require the preparation and implementation of a YBFEP. The YBFEP would propose a number of 17 

actions, which would include modifications to Fremont Weir to manage timing, frequency, and 18 

duration of inundation of the Yolo Bypass. Modifications of Fremont Weir would include installing 19 

and operating a gated channel to inundate the floodplain to support covered fish species, primarily 20 

from mid-November through April. Opening these gates would result in inundation of the Yolo 21 

Bypass. Target inundation footprints would be up to 10,000 acres between November 10 and 22 

November 30. Between December 1 and February 28, operations would target up to 17,000 acres of 23 

inundation. Between March 1 and May 15, the target inundation area would return to a range of 24 

7,000–10,000 acres. These operations are expected to be typical of, but not necessarily identical to, 25 

actual operational guidelines that would be developed in the course of subsequent project-specific 26 

design, planning, and environmental documentation. 27 

Although this area currently experiences periodic inundation within the same footprint, if 28 

inundation continues later in the spring, this could result in a delay in ground preparation and 29 

planting operations for crops within the Yolo Bypass. Table 14-11 shows typical crop production 30 

practices in the Yolo Bypass. After the flow ceases, it may take as many as four weeks for the waters 31 

to recede and for the land to dry sufficiently to start farming. While there is disagreement 32 

surrounding the time periods necessary to prepare land and for the Bypass to dry out, for this 33 

analysis, a four-week period is used as the amount of time required between the end of water 34 

inundation and the point when ground preparation activities can begin. Based on the agricultural 35 

practices outlined in Table 14-11, the anticipated dates at which inundation must end to allow 36 

planting to be completed are also presented. 37 

As shown in Table 14-11, if the duration of inundation events extends beyond March 1, March 15, 38 

April 1, and April 15, the growing season for tomato; safflower; and corn and rice; and Sudan grass 39 

could be delayed. This delay may reduce the growing season to the point of changing crop yield 40 

and/or quality, or result in fallowing of agricultural land or the growing of less profitable crops on 41 

impacted farmlands. Depending on the frequency and duration of inundation events, crop selection 42 

may be constrained. However, short of substantially restricting agricultural use of land, these effects 43 
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would be considered economic, rather than environmental, in nature. Conservation easements or 1 

fee-title acquisition would be required for all inundation on agricultural land. 2 

The Yolo Bypass Flood Date and Flow Volume Agricultural Impact Analysis, a report created for Yolo 3 

County, assesses the agricultural and economic impacts from BDCP-proposed flooding scenarios in 4 

the Yolo Bypass, including CM2. The CM2 scenario would only impose water flows through an 5 

operable gate at Fremont Weir for an additional 30 days in years when there is natural flooding (see 6 

Chapter 3, Description of Alternatives, Section 3.6.2, for further description of CM2). Minimal loss of 7 

irrigated acres is expected in the CM2 scenario, but losses are anticipated to occur in years when 8 

there is natural flooding. The largest losses would be anticipated during years when natural 9 

overtopping occurs late into the season. CM2 proposes an additional 30 days of flooding, through 10 

the middle of April, which is expected to result in crop yield losses and an increase in fallow acres, as 11 

well as agricultural revenue losses.  12 

As farmers delay planting, crop yields decline, which leads to lower revenues and land fallowing. 13 

The report identified 9 major crop groups in areas affected by flooding in the Bypass: corn, irrigated 14 

pasture, non-irrigated pasture, rice, wild rice, safflower, sunflower, processing tomatoes, and vines 15 

(melons). Further discussion of socioeconomic effects of CM2 on agriculture can be found in Chapter 16 

16, Socioeconomics, Impact ECON-16 and Impact ECON-18. 17 

Table 14-11. Typical Crop Production Practices in Yolo Bypass 18 

Crop 
Ground 
Preparation Planting Harvest Other 

Plant By 
Date 

End 
Inundation 
Datec 

Corna March–April April–May Sept–Oct  June 1 April 1 

Pasturea    Winter range feeding: 
Nov-Apr  
Summer Feeding:  
May–Oct  
Breeding: Dec-Feb 

  

Rice 
(wild/white) a 

April–May April–May Sept–Nov  June 1 April 1 

Safflowera Aug–Oct 
(during year 
preceding 
planting) 

Mar–May Jul–Sept  May 15 March 15 

Sudan Grassb April–May May–July July–August  June 15 April 15 

Tomatoa Mar–April April–May June–Sept  May 1 March 1 

Sources: Crop production practices, all crops except Sudan grass: California Department of Fish and Game 
and Yolo Basin Foundation 2008.; Sudan grass production practices: U.C. Cooperative Extension 2009. 

a These data are based on the 2004 Crop Year, which was considered relatively normal year with regard to 
flooding in the Bypass. There was some mid-winter inundation which receded and did not dramatically 
impact production. 

b Data concerning Sudan grass is based on growing cultivation and cycles in South San Joaquin County. 
Growing conditions and crop cycles in the Yolo Bypass vary from these patterns. Different practices may 
result. 

c Table assumes 4 weeks for Bypass to dry out and 4 weeks for ground preparation. 
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The new inundation schedule could substantially prevent agricultural use of these lands. The 1 

amount of agricultural land potentially affected by these and related activities (up to 17,000 acres) 2 

suggests the potential for an adverse effect on agricultural resources; however, the extent of these 3 

effects is unknown at this point and will be analyzed in forthcoming documents for the YBFEP, 4 

which would be completed under CM2. Mitigation Measure AG-1 is available to mitigate this effect. 5 

Additionally, some benefits could result from an increased presence of water. An increase in 6 

potential groundwater recharge could raise the groundwater table to within the root zone of some 7 

crops (Section 14.1.1.6, General Crop Production Practices and Characteristics, discusses of the 8 

relationship between crop viability and groundwater table levels). This could also be a beneficial 9 

effect in parts of Yolo and Solano Counties that utilize groundwater from the aquifers underneath 10 

the Yolo Bypass. 11 

Changes to agricultural practices and protection of agricultural land as a result of implementing the 12 

proposed Conservation Measures 2–11, 13, 15, 16, 20, and 21 13 

Under the cultivated lands natural community goal and objectives of BDCP CM3 Natural 14 

Communities Protection and Restoration, the BDCP proponents would acquire and protect 15 

approximately 48,100 acres of nonrice cultivated lands and manage them for specific habitat values 16 

corollary to agricultural use for species including Swainson’s hawk, giant garter snake, greater 17 

sandhill crane, white-tailed kite, and tricolored blackbird. Additionally, 3,500 acres of rice lands or 18 

similarly functioning habitat would be maintained annually for giant garter snake in Conservation 19 

Zones 4 and/or 5. Because crop selection is dynamic and predominantly influenced by economic 20 

forces, the acquisition approach for these goals would allow for a combination of permanent 21 

easements, agreements with other agencies, fee-title acquisition, and other methods, to ensure that 22 

habitat target acreages are consistently satisfied across the Plan Area. Management activities would 23 

maintain existing small patches of riparian woodland and scrub, wetlands, ponds, hedgerows, tree 24 

rows, and isolated native or nonnative trees. While these conservation measures would protect 25 

agricultural uses on the majority of these lands, specific management actions implemented under 26 

CM11 Natural Communities Enhancement and Management could reduce crop yields, restrict crop 27 

choices, and convert small portions of cultivated lands to nonagricultural uses. Where feasible, 28 

tilling would be deferred or some lands left unharvested to increase the amount of forage available 29 

to sandhill cranes. Shallow flooding of some lands during fall and winter months may also be 30 

adopted to support cranes and other species. While implementation of CM3 would protect 31 

agricultural uses on over 48,000 acres of land, management actions under CM11 could directly 32 

convert small portions of this land to nonagricultural uses such as grassland edges or woodlots. 33 

Management techniques could also result in crop yield reductions following the minimization or 34 

cessation of pesticide use on acquired lands, as many agricultural operators are currently able to 35 

apply pesticides in a manner that causes such substances to “drift” onto neighboring properties. 36 

However, the agricultural use of this land would be preserved and any further restrictions on the 37 

continued agricultural use of the land are unlikely to be substantial. 38 

Other conservation measures related to habitat restoration and enhancement could also indirectly 39 

affect agricultural production or management practices. For example, restored habitat areas 40 

adjacent to agricultural lands could increase crop predation by birds and could introduce invasive 41 

species onto agricultural lands, reducing yields and associated production value. A related concern 42 

is the introduction of a covered species into a new area, which may require adjustments to 43 

agricultural management practices or the initiation of Safe Harbor Agreements. Finally, other 44 

“important related actions” identified by the BDCP could further limit pesticide and herbicide 45 
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discharge in the study area, possibly leading to other reductions in crop yield or increases in 1 

operating costs. These effects would be considered primarily economic in nature. 2 

Beneficial effects could result from efforts to control nonnative aquatic vegetation under CM13 3 

Invasive Aquatic Vegetation Control and limit the spread of invasive species under CM20 Recreational 4 

Users Invasive Species Program. If successful, these measures could limit the spread of weeds and 5 

pests, while keeping irrigation infrastructure free from aquatic vegetation. 6 

While these effects would convert small areas of land to nonagricultural use and could change 7 

agricultural practices or yields across a large area, conservation measures would also support the 8 

continued use of land for agricultural purposes, even though some neighboring operators might no 9 

longer be able to conduct operations in a way that causes chemicals to drift onto adjacent 10 

properties. Overall, these effects would not be anticipated to result in the substantial restriction of 11 

agricultural uses. 12 

NEPA Effects: Considered together, implementation of Conservation Measures 2–11, 13, 15, 16, 20, 13 

and 21 under this alternative could create indirect but adverse effects on agriculture by converting 14 

substantial amounts of Important Farmland to other uses through changes to groundwater elevation 15 

and seepage, disruption of drainage and irrigation facilities, or increased inundation. Further 16 

evaluation of these effects would depend on additional information relating to the location of these 17 

activities and other detailed information. However, implementation of Mitigation Measures AG-1 18 

and GW-5 will reduce the severity of these adverse effects. 19 

CEQA Conclusion: Implementation of Conservation Measures 2–11, 13, 15, 16, 20, and 21 under this 20 

alternative could create a significant impact on agriculture by converting substantial amounts of 21 

Important Farmland to other uses through changes to groundwater elevation and seepage, 22 

disruption of drainage and irrigation facilities, or increased inundation. Further evaluation of these 23 

effects would depend on additional information relating to the location of these activities and other 24 

detailed information. Implementation of Mitigation Measures AG-1 and GW-5 will reduce the 25 

severity of these impacts by implementing activities such as siting features to encourage continued 26 

agricultural production; monitoring seepage effects; relocating or replacing agricultural 27 

infrastructure in support of continued agricultural activities; engaging counties, owners/operators, 28 

and other stakeholders in developing optional agricultural stewardship approaches; and/or 29 

preserving agricultural land through off-site easements or other agricultural land conservation 30 

interests. However, these impacts remain significant and unavoidable after implementation of these 31 

measures because (i) seepage minimization may be infeasible in some instances, (ii) conservation or 32 

preservation by means of acquiring agricultural land conservation interests, even at one-to-one 33 

ratio, may not avoid a net loss of Important Farmland and (iii) the proposed optional agricultural 34 

stewardship approach does not focus principally on physical effects, but rather, focuses on 35 

supporting the Delta as an evolving place by encouraging existing owners and operators to continue 36 

working on the land while maintaining the long-term viability of regional agricultural economies 37 

and the economic health of local governments and special districts in the Delta. 38 

Mitigation Measure AG-1: Develop an Agricultural Lands Stewardship Plan (ALSP) to 39 

Maintain Agricultural Productivity and Mitigate for Loss of Important Farmland and Land 40 

Subject to Williamson Act Contracts or in Farmland Security Zones 41 

Please see Mitigation Measure AG-1 under Impact AG-1 in the discussion of Alternative 4. 42 
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Mitigation Measure GW-5: Agricultural Lands Seepage Minimization 1 

Please see Mitigation Measure GW-5 under Impact GW-5 in the discussion of Alternative 1A in 2 

Chapter 7, Groundwater.  3 
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Chapter 15 1 

Recreation 2 

15.1 Environmental Setting/Affected Environment 3 

15.1.1 Potential Environmental Effects Area 4 

15.1.1.1 Description of Existing Conditions in the Study Area 5 

The Delta, Yolo Bypass, and Suisun Marsh contain numerous parks, extensive public lands, and many 6 
interconnected rivers, sloughs, and other waterways that offer diverse recreation opportunities. 7 
Privately owned commercial marinas and resorts allow access to the waterways and a variety of 8 
other recreational opportunities and services. Private lands also provide several recreational 9 
opportunities, particularly hunting. Figure 15-1 identifies public and private recreational facilities in 10 
the Delta. 11 

15.1.1.2 Description of Existing Conditions in the Upstream of the Delta 12 

Region 13 

Recreational Activities and Opportunities Upstream of the Delta, New Melones 14 

Lake and San Luis Reservoir 15 

The SWP and CVP water storage facilities provide substantial opportunity for recreational activities 16 
throughout the year. The reservoirs provide on-water boating and angling opportunities in addition 17 
to shoreline angling, camping, and day uses. These facilities release flows to the downstream rivers, 18 
which also support boating, angling, and shoreline activities. Figure 15-2 identifies recreational 19 
facilities upstream of the Delta. 20 

15.3 Environmental Consequences 21 

15.3.3 Effects and Mitigation Approaches 22 

Overall construction of CM1 is expected to last up to 9 years. Implementation of the other 23 
conservation measures would be ongoing for the term of the BDCP (50 years). Construction 24 
activities adjacent to or within certain recreation areas or sites could last from 1 to 7.5 years; 25 
activities that do not require removal of a recreation facility or permanent use of a site would be 26 
considered temporary effects. Temporary effects (loss of recreation opportunity) are considered 27 
short-term if the duration is 2 years or less, or long-term, if the duration is more than 2 years. 28 

Chapter 16, Socioeconomics, Sections 16.3.3.2 through 16.3.3.16, discuss tourism and recreation as 29 
economic drivers in the Delta region and how the potential effects of the alternatives on recreation 30 
opportunities discussed in this chapter could affect regional economics, community character, local 31 
government fiscal conditions, and recreation economics as a result of constructing, operating and 32 
maintaining the proposed water conveyance facilities and conservation measures. The reader is 33 
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referred to Chapter 16, Socioeconomics, Sections 16.3.3 through 16.3.3.16, for further discussion of 1 
this topic. 2 

Chapter 17, Aesthetics and Visual Resources, Sections 17.3.3.2 through 17.3.3.16, discuss the long-3 
term changes in the local visual setting on sensitive receptors from introduction of the alternative 4 
water conveyance facilities to the project area. The reader is referred to Chapter 17, Aesthetics and 5 
Visual Resources, Sections 17.3.3.2 through 17.3.3.16, for further discussion of this topic. 6 

Chapter 20, Public Services and Utilities, Sections 20.3.3.2 through 20.3.3.16, describe the estimated 7 
increase in study area population associated with construction of the action alternatives. It is 8 
anticipated that many of the construction jobs would be filled from the existing labor force in the 9 
five-county study area region although construction of the conveyance tunnels may require 10 
specialized skills resulting in recruitment of specially trained workers coming from outside this 11 
region. As described in Chapter 16, Socioeconomics, Section 16.3.3.2, Impact ECON-2, this additional 12 
population would constitute a minor increase in the total 2020 projected regional population of 4.6 13 
million. Because the construction population would primarily come from the five-county labor force 14 
and because the minor increase in demand from the worker population that would move into the 15 
area for specialized jobs (e.g., tunnel construction) would be spread across the large multi-county 16 
study area, construction of the alternative is not anticipated to result in an increased demand or 17 
adverse effects on existing neighborhood and regional parks or other recreational facilities such that 18 
substantial physical deterioration of the facility would occur or be accelerated. This effect is not 19 
discussed further in this chapter. 20 

Noise traffic modeling indicates that increased noise levels from construction truck hauling and 21 
worker commutes would not result in substantial increases in local noise levels. In addition, Chapter 22 
23, Noise, Section 23.4.3.2, describes mitigation measures that would reduce the potential effects of 23 
pump operations on local sensitive receptors to less-than-significant levels. The reader is referred to 24 
Chapter 23, Noise, for further discussion of these topics. As discussed in Chapter 6, CALSIM modeling 25 
results indicate that effect to Sacramento and San Joaquin river flows are less than significant, and 26 
there is no determination in change in reverse flow conditions in the Old and Middle Rivers. 27 
Therefore, these are not discussed further. North-of-Delta reservoirs (Lewiston, Whiskeytown, 28 
Keswick, Thermalito, and Natoma) and south-of-Delta reservoirs (Castaic Lake, Lake Perris, Pyramid 29 
Lake, Silverwood Lake, Castaic Lagoon) are currently operated with a seasonal storage pattern 30 
(elevations) with very small variation from year to year. Major San Joaquin Valley eastside 31 
reservoirs (i.e. Millerton lake, New Melones Reservoir, etc.) were not evaluated because BDCP 32 
operations would not be anticipated to result in a change in annual storage patterns. These 33 
operations would remain the same under all the action alternatives and no effects would occur as a 34 
result of implementing the BDCP. These reservoirs are not discussed further. 35 

15.3.3.2 Alternative 1A—Dual Conveyance with Pipeline/Tunnel and 36 

Intakes 1–5 (15,000 cfs; Operational Scenario A) 37 

Impact REC-10: Result in Long-Term Reduction in Boating-Related Recreation Opportunities 38 
as a Result of Implementing CM2–CM21 39 

NEPA Effects: This assessment evaluates BDCP conservation measures related to habitat restoration 40 
and enhancement efforts and those designed to reduce other stressors, describing their potential 41 
effects on boating recreation in the study area. Because the details surrounding the location and 42 
implementation of many of these measures are under development, these topics are addressed at a 43 
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programmatic level. CM17, Illegal Harvest Reduction, is an enforcement funding measure; CM19, 1 
Urban Stormwater Treatment, would reduce pollutant discharges in stormwater—these measures 2 
would not affect recreational boating opportunities and are not discussed in this analysis. 3 

Under CM2, the Yolo Bypass would be modified to increase the frequency, duration, and magnitude 4 
of floodplain inundation. These actions would improve passage and habitat for Sacramento splittail, 5 
Chinook salmon, lamprey, and possibly steelhead. The modifications, which include fish passage 6 
improvements and flow management facilities, would be implemented in four phases starting with 7 
plan implementation and continuing to approximately 2063. Boats are not allowed in the Yolo 8 
Bypass Wildlife Area, so construction activities associated with the physical modifications for this 9 
measure would not affect boating opportunities. The maximum extent of inundation in the Yolo 10 
Bypass would not increase from current conditions, but the frequency and duration of inundation 11 
events would increase. This measure would not affect opportunities for boating-related activities as 12 
a result of longer inundation periods. 13 

CM4 provides for the restoration of 16,300 acres of tidal habitat (brackish emergent wetland, 14 
freshwater emergent wetland, perennial aquatic, other wetland, and adjacent upland [to 15 
accommodate sea level rise]) in the near-term and up to 65,000 acres in the late long-term. In the 16 
early long-term, BDCP implementation would provide for the cumulative restoration of 25,975 acres 17 
of freshwater and brackish tidal habitat in the BDCP ROAs under all the action alternatives. In the 18 
late long-term, a cumulative 65,000 acres of freshwater and brackish tidal habitat throughout the 19 
ROAs would be restored. The extent of restored tidal habitat includes a contiguous habitat gradient 20 
encompassing restored shallow subtidal aquatic habitat, restored tidal mudflat, restored tidal marsh 21 
plain habitat, and adjoining transitional upland habitat. Areas to be restored would be modified by 22 
breaching and lowering levees, constructing new or modified levees to protect adjacent areas from 23 
flooding, connecting remnant sloughs or channels to improve circulation, and modifying ground 24 
elevations to reduce effects of subsidence. CM4 would lead to temporary decreases in boat-related 25 
recreation opportunities as a result of noise and other conditions associated with channel and bank 26 
modification activities in restoration areas. Following completion of restoration, CM4 would support 27 
expanded opportunities for boating in reconnected and dredged sloughs. 28 

CM5 provides for restoration of 1,000 acres of seasonally inundated floodplain habitat within the 29 
Delta in the early long-term and up to 10,000 acres in the late long-term. Seasonally inundated 30 
floodplain restoration could occur along channels in many locations in the north, east, and/or south 31 
Delta. In most areas, setback levees would be constructed to modify the channel configuration. The 32 
most promising opportunities for large-scale restoration are in the south Delta along the San 33 
Joaquin, Old, and Middle Rivers channels. These locations offer benefits to covered fish species, 34 
practicability considerations, and compatibility with potential flood management projects. While 35 
site preparation and earthwork activities associated with restoration may temporarily limit some 36 
boating access and lead to degraded conditions resulting from noise, odors, or visual effects, CM5 37 
would result in an increase in boat-related recreation opportunities as a result of the seasonal 38 
expansion of navigable areas. 39 

Channel margin habitat enhancement would modify channel geometry and restore riparian, marsh, 40 
and mudflat habitats along existing levees. At least 5 miles of habitat would be enhanced within the 41 
first 10 years and up to 20 miles after 30 years. CM6 would create benches on the outboard side of 42 
levees or create setback levees. Construction effects including noise, odors, and deteriorated visual 43 
conditions would temporarily alter the quality of the boating experience in enhancement areas. 44 
Where construction and completion of new benches would extend into existing waterways, 45 
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navigable areas would be slightly reduced, which would permanently affect boating-related 1 
recreation. However, in cases where setback levees are constructed and channels are expanded, 2 
there would be a slight increase in boating opportunities. 3 

CM11 would provide beneficial effects on boating opportunities by allowing recreation to occur on 4 
approximately 61,000 acres of lands in the BDCP reserve system, consisting of grassland, vernal 5 
pool complex, riparian, managed wetland, and aquatic natural community types (see BDCP Chapter 6 
4, Section 4.2.3.9.2 Recreation). The reserve system would update one boating facility, as well as a 7 
new boat launch facility within the footprint of the North Delta diversion facilities, which would 8 
increase opportunities for boating within the study area. 9 

CM13 would control nonnative aquatic vegetation including Brazilian waterweed, water hyacinth, 10 
and other nonnative submerged and floating aquatic vegetation in BDCP tidal habitat restoration 11 
areas. While aquatic vegetation removal operations could temporarily restrict or obstruct 12 
navigation and reduce the quality of boating, overall the measure would increase boat passage and 13 
navigation and would improve the boating experience. 14 

Under CM16, nonphysical fish barriers, such as sound, air or light barriers, would be placed at the 15 
head of Old River, the Delta Cross Channel, and Georgiana Slough and could possibly include Turner 16 
Cut, Columbia Cut, the Delta-Mendota Canal intake, and Clifton Court Forebay. Depending on their 17 
design, the construction and operation of these barriers could constrict boat passage or necessitate 18 
lower speed limits, diminishing the boating experience around the barriers. 19 

Implementing the conservation measures could result in an adverse effect on recreation by limiting 20 
boating by reducing the extent of navigable waterways available to boaters. Once implemented, the 21 
conservation measures could provide beneficial effects to recreation by expanding the extent of 22 
navigable waterways available to boaters, improving and expanding boat launch facilities, and 23 
removing nonnative vegetation that restricts or obstructs navigation. 24 

CM18 would establish new conservation propagation programs and expand the existing program for 25 
delta and longfin smelt. This measure would include development of a delta and longfin smelt 26 
conservation hatchery by USFWS. The specifications and operations of this facility have not been 27 
developed. The final selection of a location for the facility will involve additional environmental 28 
review. The location is expected to be within the study area in the vicinity of Rio Vista. The BDCP 29 
identifies potential USFWS conservation hatchery facility locations in this area (see Figure 3.4-20). 30 
One site is northwest of the city limits and could be used for a supplementation production facility. 31 
This site is not near any existing well-established recreation sites or opportunities and is 32 
approximately 1 mile from the Sacramento River such that future construction and operation 33 
activities would not be expected to affect water-based recreation opportunities and experiences. 34 
The other site is a former Army Reserve on the west river bank, south of the city limits, that would 35 
be developed as a genetic refuge and research facility. Construction at this site could affect 36 
recreation activities and experiences at the Delta Marina Yacht Harbor, immediately north of the 37 
site, and boating on the Sacramento River, depending on noise levels and the degree of visual 38 
disturbances. The BDCP proponents would implement environmental commitments to include a 39 
noise abatement plan (Appendix 3B, Environmental Commitments; also see additional discussion 40 
under Impact REC-2 and Impact REC-3, above) to lessen these impacts. In addition, a number of 41 
mitigation measures address construction-related impacts on recreational boating by reducing the 42 
degree of aesthetic and visual degradation at the construction site (see Chapter 17, Aesthetics and 43 
Visual Resources, Section 17.3.3.2, Mitigation Measures AES-1a, AES-1b, AES-1c, AES-1d, AES-1e, 44 
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AES-1f, AES-1g, AES-4b, and AES-4c; also see additional discussion under Impact REC-2 and Impact 1 
REC-3, above). Mitigation measures TRANS-1a, TRANS-1b, and TRANS-1c will address traffic and 2 
transportation safety and access conditions of the marina (see additional discussion under Impact 3 
REC-2 and Impact REC-3, above, and Chapter 19, Transportation, Section 19.3.3.9). Mitigation 4 
measures NOI-1a and NOI-1b will address construction-related noise concerns (see additional 5 
discussion under Impact REC-2 and Impact REC-3, above and Chapter 23, Noise, Section 23.4.3.9). 6 
Implementation of these measures, as determined applicable to construction of this facility under 7 
future site-specific environmental review, would reduce impacts related to a long-term reduction in 8 
boating-related recreation activities to less than significant. Overall, implementation of CM18 would 9 
not be expected to have an adverse effect on recreational boating opportunities. 10 

Under CM20, the BDCP Implementation Office would fund a Delta Recreational Users Invasive 11 
Species Program designed to implement actions to prevent the introduction of new aquatic invasive 12 
species and reduce the spread of existing aquatic invasive species via recreational watercraft, 13 
trailers, and other mobile recreational equipment used in aquatic environments in the study area. 14 
The program would consist of two primary elements targeting recreational boaters: education and 15 
outreach, and watercraft inspection. Education and outreach printed materials and interpretive 16 
displays would provide information regarding the presence and range of existing aquatic invasive 17 
species, the various vectors of aquatic invasive species, the threat of existing aquatic invasive 18 
species spreading within the study area, and the risk of new aquatic invasive species introductions. 19 
The watercraft inspection would involve development and implementation of a comprehensive 20 
inspection program. This type of program involves screening interviews at the point of entry; a 21 
comprehensive inspection of all high risk watercraft, trailers, and equipment identified as high-risk 22 
during the screening interview; decontamination and/or quarantine or exclusion of watercraft, 23 
trailers, and equipment that are not clean, drained, and dry; and optional vessel certification. 24 
Although there could be a marginal effect on the recreation experience if boaters are delayed at the 25 
boat launch, it is expected that there would be no adverse effect on recreational boating. 26 

Under CM21, the BDCP proponents would provide funding for actions that would minimize the 27 
potential for entrainment of covered fish associated with operation of nonproject diversions and 28 
also to improve Delta ecosystem health by reducing the diversion of plankton and other nutritional 29 
resources into nonproject diversions, thereby benefiting all covered fishes. The number and size of 30 
the diversions that would be eliminated are not precisely known because the affected parcels have 31 
not yet been identified and moreover, some existing diversions may be remediated before being 32 
incorporated into the BDCP preserve system. Unscreened diversions may be handled through 33 
removal of individual diversions that have relatively large effects on covered fish species; 34 
consolidation of multiple unscreened diversions to a single or fewer screened diversions placed in 35 
lower quality habitat; relocation of diversions with substantial effects on covered species from high 36 
quality to lower quality habitat, in conjunction with screening; reconfiguration and screening of 37 
individual diversions in high quality habitat to take advantage of small-scale distribution patterns 38 
and behavior of covered fish species relative to the location of individual diversions in the channel; 39 
voluntary alteration of the daily and seasonal timing of diversion operation; or other methods may 40 
be implemented if the technical team determines it to be appropriate. Implementation of this 41 
measure would likely involve some in-water construction at some sites. These activities would be 42 
highly localized and of short duration and would not result in adverse effects on recreational 43 
boating in the study area. 44 
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With the exception of CM 18, these measures would not result in a long-term reduction in boating-1 
related recreation activities. With mitigation implemented, CM 18 would result not be adverse. 2 
Overall, this impact would not be adverse. 3 

CEQA Conclusion: Channel modification and other activities associated with implementation of 4 
some habitat restoration and enhancement measures and other conservation measures would limit 5 
some opportunities for boating and boating-related recreation by reducing the extent of navigable 6 
water available to boaters. Temporary effects would also stem from construction, which may limit 7 
boat access, speeds, or create excess noise, odors, or unattractive visual scenes during periods of 8 
implementation. However, BDCP conservation measures would also lead to an enhanced boating 9 
experience by expanding the extent of navigable waterways available to boaters, improving and 10 
expanding boat launch facilities, and removing nonnative vegetation that restricts or obstructs 11 
navigation. Overall, these measures would not be anticipated to result in a long-term reduction in 12 
boating-related recreation activities; therefore, this impact is considered less than significant for the 13 
conservation measures, with the exception of CM18, discussed further below. 14 

Under CM18, construction of a genetic refuge and research facility at the former Army Reserve near 15 
the Delta Marina Yacht Harbor could result in construction-related impacts on boaters at this site. 16 
The BDCP proponents would implement environmental commitments to include a noise abatement 17 
plan (Appendix 3B, Environmental Commitments; also see additional discussion under Impact REC-2 18 
and Impact REC-3, above) to lessen these impacts. In addition, a number of mitigation measures 19 
address construction-related impacts on recreational boating by reducing the degree of aesthetic 20 
and visual degradation at the construction site (see Chapter 17, Aesthetics and Visual Resources, 21 
Section 17.3.3.2, Mitigation Measures AES-1a, AES-1b, AES-1c, AES-1d, AES-1e, AES-1f, AES-1g, AES-22 
4b, and AES-4c; also see additional discussion under Impact REC-2 and Impact REC-3, above). 23 
Mitigation measures TRANS-1a, TRANS-1b, and TRANS-1c will address traffic and transportation 24 
safety and access conditions of the marina (see additional discussion under Impact REC-2 and 25 
Impact REC-3, above, and Chapter 19, Transportation, Section 19.3.3.2). Mitigation measures NOI-1a 26 
and NOI-1b will address construction-related noise concerns (see additional discussion under 27 
Impact REC-2 and Impact REC-3, above and Chapter 23, Noise, Section 23.4.3.2). Implementation of 28 
these measures, as determined applicable to construction of this facility under future site-specific 29 
environmental review, would reduce impacts on recreational boating to less-than-significant. No 30 
additional mitigation would be required. 31 

15.3.3.9 Alternative 4—Dual Conveyance with Modified Pipeline/Tunnel 32 

and Intakes 2, 3, and 5 (9,000 cfs; Operational Scenario H) 33 

Alternative 4 includes the construction of three north Delta intake facilities (Intakes 2, 3, and 5) 34 
between Clarksburg and Walnut Grove.) An operable barrier would be placed at the head of Old 35 
River at the confluence with the San Joaquin River. Table 15-15 lists the recreation sites and areas 36 
that may be affected by Alternative 4. Clifton Court Forebay and Cosumnes River Preserve are the 37 
only recreation facilities that fall within the construction footprint (Mapbook Figure M15-4). Specific 38 
effects on recreation areas or sites are discussed below. 39 

Table 15-15. Recreation Sites Potentially Affected by Construction of Alternative 4 40 

Recreation Site or Area Primary Alternative Feature Potential Impact Source Duration 

Stone Lakes National 
Wildlife Refuge 

Intake; Potential Borrow Area; Shaft 
Location; Reusable Tunnel Material 

Noise and visual 
disturbances 

Ongoing; up to 
10.5 years (long 
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Recreation Site or Area Primary Alternative Feature Potential Impact Source Duration 

Area; Temporary Work Area; 
Transmission Lines; Geotechnical 
Exploration 

term)  

Clarksburg Boat 
Launch (Fishing 
Access) 

Intake; Intake Work Area; 
Geotechnical Exploration 

Noise and visual 
disturbances 

Ongoing; up to 
7.5 years (long 
term)  

Cosumnes River 
Preserve 

Safe Haven Work Areas; Tunnel 
Work Areas; Geotechnical 
Exploration; Shaft Locations; 
Reusable Tunnel Material Area; 
Transmission Line; Temporary 
Access Roads; Permanent Access 
Road  

Surface impact; Noise 
and visual disturbances 

Ongoing; up to 
12.5 years (long 
term)  

Wimpy’s Marina Geotechnical Exploration Noise and visual 
disturbances 

Up to 2.5 years 
(long term) 

Delta Meadows Forebay and Spillway; Geotechnical 
Exploration; Permanent Access 
Road; Barge Unloading Facility 

Noise and visual 
disturbances 

Ongoing; up to 
7.5 years (long 
term) 

Bullfrog Landing 
Marina 

Temporary Access Road Noise and visual 
disturbances 

Up to 11 years 
(long term) 

Clifton Court Forebay Siphon; Trenchless Crossing; Canals; 
Control Structure; Forebay; Forebay 
Embankment Area; Forebay 
Overflow Structure; New Forebay; 
Power Transmission Relocation; 
Reusable Tunnel Material Area; 
Shaft Location; Barge Unloading 
Facility; Canal Work Area; Control 
Structure Work Area; Forebay 
Dredging Area; Forebay Outlet 
Structure; Geotechnical Exploration 
Zone; Tunnel Muck Conveyor 
Facility; Electrical Substation; 
Facility Access Road; Gravity-Bypass 
Channel Spillway; Intake; 
MCC/Electrical Building; Office 
Trailer; Piping; Pumping Plant; 
Rebar Cage Assembly Area; Staging 
Area; Storage/Detention Tank; 
Surge Shaft; Water Treatment 
Facility 

Surface impact; Noise 
and visual disturbances 

Ongoing; up to 
13 years (long 
term)  

Lazy M Marina Permanent Access Road Noise and visual 
disturbances 

Ongoing; up to 
11 years (long 
term) 

Sources: GIS data layers available from DWR: CPAD, Green Info Network, 2011; USFWS Boundaries, 
USFWS 2012; Recreation Areas, AECOM/ICF 2012; Recreation Facilities, AECOM/ICF 2012; Air quality 
construction equipment and scheduling assumptions as described in Appendix 22B. 

Note: Construction duration information is approximate and subject to further revision. 

 1 



 
 

Recreation 

 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

15-8 
2015 

ICF 00139.14 

 

Impact REC-1: Permanent Displacement of Existing Well-Established Public Use or Private 1 
Commercial Recreation Facility Available for Public Access as a Result of the Location of 2 
Proposed Water Conveyance Facilities 3 

NEPA Effects: Alternative 4 conveyance facilities include elements that would be permanently 4 
located in two existing recreation areas: Cosumnes River Preserve and Clifton Court Forebay (Table 5 
15-15 and Mapbook Figure M15-4). Additionally, proposed RTM areas near Twin Cities Road could 6 
interfere with recreational-related activities on DWR-owned parcels that currently host a water ski 7 
school and a venue for hound races. 8 

An RTM area would be built to the north of Cosumnes River Preserve, southeast of the intermediate 9 
forebay. An east-west permanent transmission line would be constructed adjacent to the northern 10 
boundary of the preserve along Lambert Road, where CDFW manages the lands as an ecological 11 
reserve. There is no public access permitted within this part of the preserve; therefore, the 12 
placement of the transmission line would not displace any recreational facilities. A tunnel running 13 
north to south would be located northeast of Walnut Grove from the intermediate forebay south 14 
through Staten Island in land managed by The Nature Conservancy. Tunnel construction would be 15 
underground and would not permanently displace any recreation facilities or lands within the 16 
preserve. No recreational opportunities would be permanently displaced, disrupted, or relocated by 17 
placement of the tunnel at this location. Two sets of tunnel shafts with permanent access roads, 18 
would be built on Staten Island. Most recreation takes place near the visitor’s center near Middle 19 
Slough, approximately 1.5 miles east of the construction footprint. Recreationists use North Staten 20 
Island Road for wildlife viewing, but there are no formal recreation facilities in the western areas of 21 
the preserve. Temporary features would be returned to preconstruction conditions. The placement 22 
of shaft locations and permanent access roads would cause permanent surface impacts and would 23 
permanently displace portions of the preserve that may be used by recreationists. However, they 24 
would not result in the permanent loss or closure of a facility or activity because visitors would still 25 
be able to access North Staten Island Road for wildlife viewing. While recreational activities could be 26 
disrupted at ponds used for water ski instruction and hound racing, access to these parcels is subject 27 
to lease agreements with DWR. Due to the nature of these lease agreements, these activities could 28 
not reasonably be expected to continue for the long-term with any definitiveness, therefore, these 29 
facilities would not be considered long-term and/or well-established recreational facilities. 30 
Additionally, regardless of any disruption in these activities, there would continue to be extensive 31 
opportunities for waterskiing throughout the Delta. BDCP proponents would also contribute funds 32 
for the construction of new recreation opportunities, including hunting opportunities, as described 33 
in Appendix 3B, Environmental Commitments, Section 3B.2.3. Therefore, the location of the proposed 34 
water conveyance facilities would not result in the permanent displacement of existing well-35 
established public use or private commercial recreation facilities, and would not cause adverse 36 
effects. 37 

In the Clifton Court Forebay, combined pumping plant facilities, a permanent siphon, canals, a new 38 
forebay and new embankment areas, control structures, shaft locations, power transmission lines, a 39 
gravity-bypass spillway, a new forebay, and a forebay overflow structure would be built. A 40 
permanent reusable tunnel material area would be built northwest of Italian Slough, adjacent to the 41 
Clifton Court Forebay recreation area, and is not anticipated to hinder recreation opportunities. 42 
Permanent transmission lines, and a dredging area would also be built. While RTM areas are 43 
considered permanent surface impacts for the purposes of impact analysis, it is anticipated that the 44 
RTM would be removed from these areas and reused, as appropriate, as bulking material for levee 45 
maintenance, as fill material for habitat restoration projects, or other beneficial means of reuse 46 
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identified for the material, as described in Appendix 3B, Environmental Commitments. There are no 1 
formal recreation facilities at Clifton Court Forebay, although well-established recreation, mostly 2 
fishing and hunting, takes place at the southern end of the forebay along the embankment. This 3 
access would be lost during construction, but once new embankments are built, recreation could 4 
again occur. The post-construction location of the water conveyance facilities would not result in 5 
permanent displacement of well-established recreation facilities available for public access. 6 
Therefore, there would be no adverse effects. Effects on recreation related to construction of the 7 
water conveyance facilities are discussed below in Impact REC-2. Also see Chapter 17, Aesthetics 8 
and Visual Resources, Section 17.3.3.9, and Chapter 23, Noise, Section 23.4.3.9, for additional 9 
discussion of these topics. 10 

CEQA Conclusion: The alternative would include the placement of permanent shaft locations, 11 
transmission lines, and access roads that would cause permanent surface impacts to Cosumnes 12 
River Preserve and would displace portions of the preserve that may be used by recreationists. 13 
Permanent noise and visual impacts would occur from a RTM areas adjacent to Cosumnes River 14 
Preserve. However, these would not result in the permanent loss or closure of a facility or activity 15 
because visitors would still be able to access North Staten Island Road for wildlife viewing. While 16 
recreational activities could be disrupted at ponds used for water ski instruction and hound racing, 17 
access to these parcels is subject to lease agreements with DWR. Due to the nature of these lease 18 
agreements, these activities could not reasonably be expected to continue for the long-term with any 19 
definitiveness, therefore, these facilities would not be considered long-term and/or well-established 20 
recreational facilities. Additionally, regardless of any disruption in these activities, there would 21 
continue to be extensive opportunities for waterskiing throughout the Delta. BDCP proponents 22 
would also contribute funds for the construction of new recreation opportunities, including hunting 23 
opportunities, as described in Appendix 3B, Environmental Commitments, Section 3B.2.3. In the 24 
Clifton Court Forebay, combined pumping plant facilities, a permanent siphon, canals, a new forebay 25 
and new embankment areas, a control structure, shaft locations, a forebay overflow structure, and a 26 
reusable tunnel material conveyor and facility would be built. A permanent reusable tunnel material 27 
area, along with a temporary fuel station and temporary concrete batch plant would be built 28 
northwest of Italian Slough, adjacent to the Clifton Court Forebay recreation area, are not 29 
anticipated to hinder recreation opportunities. There are no formal recreation facilities at Clifton 30 
Court Forebay, although well-established recreation, mostly fishing and hunting, takes place at the 31 
southern end of the forebay along the embankment. This access would be lost during construction, 32 
but once new embankments are built, recreation could again occur. The post-construction location 33 
of the water conveyance facilities would not result in permanent displacement of well-established 34 
recreation facilities available for public access. Therefore, this alternative would not result in the 35 
permanent displacement of well-established public use or private commercial recreation facilities 36 
available for public access. Impacts are considered less than significant. No mitigation is required. 37 

Impact REC-2: Result in Long-Term Reduction of Recreation Opportunities and Experiences 38 
as a Result of Constructing the Proposed Water Conveyance Facilities 39 

NEPA Effects: Two recreation sites, Clifton Court Forebay and Cosumnes River Preserve, are within 40 
the construction footprint. A total of six recreation sites or areas are within the 1,200 to 1,400-foot 41 
indirect impact area associated with aboveground construction of the proposed water conveyance 42 
facilities (CM1) (see Chapter 23, Noise, Section 23.4.3.9). The effects that could occur at each 43 
potentially affected recreation site are discussed below. Potential indirect effects on recreation 44 
include access, construction noise, and changes in the visual character of the area surrounding the 45 
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recreation sites, as well as reduced wildlife-related recreational opportunities due to nearby noise 1 
effects. Also see Chapter 12, Terrestrial Biological Resources, Section 12.3.3.9, Chapter 17, Aesthetics 2 
and Visual Resources, Section 17.3.3.9, Chapter 19, Transportation, Section 19.3.3.9, and Chapter 23, 3 
Noise, Section 23.4.3.9, for additional detail related to waterfowl/wildlife, aesthetics/visual 4 
resources, transportation, and noise, respectively. 5 

Stone Lakes National Wildlife Refuge 6 

Private and public use areas within the Stone Lakes NWR fall within the indirect impact area. No 7 
public recreation facilities are located on the privately held lands within the NWR boundary (U.S. 8 
Fish and Wildlife Service 2007a). The public use areas of Stone Lakes NWR include the Beach Lake 9 
and North Stone Lake Units of the NWR. 10 

The northern section of Stone Lakes NWR is adjacent to Intakes 2 and 3, and the southern portion is 11 
approximately 1 mile from Intake 5. Recreation does occur in the northernmost section of Stone 12 
Lakes NWR, which would be east of a temporary work area and a RTM area associated with Intake 2 13 
and could cause noise and visual disturbances to recreationists. Geotechnical exploration would 14 
occur along the tunnel corridor, to the east of Stone Lakes NWR, for up to 2.5 years. Exploration 15 
methods would include soil borings and conventional piezocones and seismic cones, as well as 16 
sampling for gas within soils and groundwater at selected locations. Construction of the intakes and 17 
temporary work areas could also cause noise and visual disturbances to recreationists. Construction 18 
of the proposed 230 kV and 69 kV temporary transmission lines would be constructed to the west 19 
and south of the North Stone Lake Unit, and could cause noise and visual disturbances to visitors in 20 
the refuge for up to 1.5 years. Access to the refuge would be preserved, but because of the proximity 21 
of the alignment and associated construction work areas and borrow/spoil areas, there could be 22 
effects on wildlife viewing and environmental education opportunities within the Stone Lakes NWR. 23 
Because construction would primarily occur Monday through Friday, year-round, there could be 24 
temporary effects on wildlife viewing and some environmental education opportunities that depend 25 
on the presence of wildlife. Construction related to intakes could take up to 7 years. Hiking, 26 
interpretation, and some environmental education opportunities would still be feasible within the 27 
NWR; however, refuge visitors would experience a long-term reduction of recreation opportunities 28 
and experiences due to construction noise and visual disruptions, resulting in reduced opportunities 29 
for wildlife viewing. However, mitigation measures, environmental commitments, and conservation 30 
measures would provide several benefits to waterfowl habitat and recreational opportunities. As 31 
discussed in Chapter 12, Terrestrial Biological Resources, Section 12.3.3.9, mitigation would be 32 
available to address effects on nesting birds, waterfowl populations, and greater sandhill crane near 33 
construction areas. In addition, over the longer term of the action alternatives, implementation of 34 
CM3 and CM11 will result in protection and enhancement of at least 8,100 acres of managed 35 
wetlands (see BDCP1 Chapter 3, Section 3.4, Conservation Measures, Goal MWNC1, Objective 36 
MWNC1.1) that will provide suitable habitat conditions for covered species and native biodiversity, 37 
including benefiting migratory waterfowl. Under CM3, the protection of cultivated lands will also 38 
benefit sandhill crane and other species. Implementation of CM11 would provide beneficial effects 39 
on recreation opportunities by allowing recreation to occur on approximately 61,000 acres of lands 40 
in the BDCP reserve system, consisting of grassland, vernal pool complex, riparian, managed 41 
wetland, and aquatic natural community types (see BDCP Chapter 4, Section 4.2.3.9.2 Recreation). 42 
The reserve system would comprise more than 170 miles of trail (25 of which would be new), 4 43 
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picnic areas, 15 new trailhead facilities and one updated boating facility, as well as a new boat 1 
launch facility within the footprint of the North Delta diversion facilities. Permitted activities will 2 
include hiking, wildlife viewing, docent-led wildlife and botanical tours, bicycling, equestrian use, 3 
hunting, fishing, and boating, depending on the location. Also, as discussed in Appendix 3B, 4 
Environmental Commitments, DWR would implement an environmental commitment that would 5 
dispose of and reuse spoils, reusable tunnel material, and dredged material. Materials could be 6 
reused for purposes such as flood protection, habitat restoration, and subsidence reversal. 7 

Clarksburg Boat Launch (Fishing Access) 8 

The Clarksburg Boat Launch is on the west bank of the Sacramento River across the river from the 9 
proposed Intake 3 site. Access to the Clarksburg Boat Launch would be maintained using County 10 
Road E9 (also referred to as County Highway [CH] or Old River Road); access would not be expected 11 
to be a concern because most of the construction activity would take place on the east side of the 12 
Sacramento River. On-water access to the fishing site, as well as use of the boat ramp, would not be 13 
affected by construction. Indirect construction noise effects on recreation in the vicinity of the 14 
Clarksburg Boat Launch would last about 5 years with construction of the intake and related 15 
facilities primarily ongoing Monday through Friday for up to 24 hours each day. This would be 16 
considered a long-term adverse effect. Geotechnical exploration would occur along the tunnel 17 
corridor, to the east of Clarksburg Boat Launch, for up to 2.5 years.  In addition, because of the 18 
relatively high groundwater level at all intake locations and pumping plant sites, dewatering would 19 
be necessary to provide a dry workspace. As discussed in Chapter 3, Description of Alternatives, 20 
Section 3.6.1, dewatering would take place 7 days per week and 24 hours per day and would be 21 
initiated 1–4 weeks prior to excavation. Dewatering would continue until excavation is completed 22 
and the construction site is protected from areas with high groundwater levels. Construction of the 23 
intake in this area would be long term and would also substantially alter the recreation setting for 24 
views from the boat launch/fishing access site. Therefore, constructing the proposed water 25 
conveyance facilities would result in long-term reduction of recreational opportunities or 26 
experiences. 27 

Cosumnes River Preserve (Private Lands and CDFW Ecological Reserve) 28 

Cosumnes River Preserve provides opportunities for limited fishing and hunting, hiking, paddling, 29 
wildlife viewing, and environmental education. Because public access is concentrated around the 30 
visitor center which is located approximately 1.5 miles east of the alternative alignment, a majority 31 
of public recreation activities would likely take place outside of the construction impact areas. As 32 
discussed in Impact REC-1, a proposed temporary 230-kV transmission line would be constructed to 33 
run east-west, adjacent to the northern boundaries of the two preserve areas along Lambert Road, 34 
where CDFW manages the lands as an ecological reserve. There is no public access permitted within 35 
this part of the preserve. A RTM area would be built northwest of Mokelumne City, almost 1 mile 36 
east of the intermediate forebay. It would be nearly adjacent to the portion of the preserve run by 37 
The Nature Conservancy that lies south of Twin Cities Road and east of the Mokelumne River. 38 
Construction of the RTM area could cause noise and visual disturbances to this portion of the 39 
preserve for up to 6 years. A safe haven work area and temporary access road would be built 40 
northeast of Walnut Grove. Geotechnical exploration would occur along the tunnel corridor for 41 
approximately 2.5 years. A tunnel would also run from the intermediate forebay, south through 42 
Staten Island in land managed by The Nature Conservancy. Tunnel construction would be 43 
underground and would not permanently displace any recreation facilities or lands within the 44 
preserve. No recreational opportunities would be permanently displaced, disrupted, or relocated by 45 
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placement of the tunnel at this location. Staten Island, where a portion of Cosumnes River Preserve 1 
is located and managed by The Nature Conservancy, is a popular birdwatching location. Table 15-15 2 
and Mapbook Figure M15-4 identify the project features that would be constructed near or through 3 
preserve lands. Two safe haven work areas with temporary access roads, and two sets of tunnel 4 
shafts with temporary work areas and permanent access roads, would be built on Staten Island. The 5 
Staten Island portion of the preserve does not provide formal recreation facilities; however, visitors 6 
do access these areas along North Staten Island Road for wildlife viewing. During construction, 7 
access to the preserve along North Staten Island Road could be affected. Construction primarily 8 
would take place Monday through Friday, for up to 24 hours per day with dewatering 7 days per 9 
week and 24 hours per day. Construction noise and views could affect wildlife viewing and 10 
environmental education opportunities for docent-guided tours. Construction of the proposed water 11 
conveyance facilities would slightly reduce the amount of area available for wildlife viewing in 12 
Cosumnes River Preserve, resulting in a long-term reduction of recreation opportunities and 13 
experiences. As discussed in Chapter 12, Terrestrial Biological Resources, Section 12.3.3.9, mitigation 14 
would be available to address effects on nesting birds and waterfowl populations and greater 15 
sandhill crane near construction areas. In addition, over the longer term of the action alternatives, 16 
implementation of CM3 and CM11 will result in protection and enhancement of at least 8,100 acres 17 
of managed wetlands (see BDCP2 Chapter 3, Section 3.4, Conservation Measures, Goal MWNC1, 18 
Objective MWNC1.1) that will provide suitable habitat conditions for covered species and native 19 
biodiversity, including benefiting migratory waterfowl. Implementation of these conservation 20 
measures would increase wildlife viewing opportunities. Under CM3, the protection of cultivated 21 
lands will also benefit sandhill crane and other species. As described above in the Stone Lakes 22 
National Wildlife section, implementation of CM11 would provide beneficial effects on recreation 23 
opportunities by allowing recreation to occur on approximately 61,000 acres of lands in the BDCP 24 
reserve system. Permitted activities will include hiking, wildlife viewing, docent-led wildlife and 25 
botanical tours, bicycling, equestrian use, hunting, fishing, and boating. 26 

Wimpy’s Marina 27 

Wimpy’s Marina is a private boating facility located on the south fork of the Mokelumne River 28 
southeast of Walnut Grove. It contains 22 berths and a ramp, along with RV sites, a bait shop, and 29 
public fishing access. The marina is within the noise and visual disturbance impact area, and is 30 
across the river from a tunnel corridor. Geotechnical exploration would occur along the tunnel 31 
corridor for approximately 2.5 years. Access to the marina from West Walnut Grove Road will be 32 
maintained during geotechnical exploration and tunnel construction. On-water access to the marina 33 
and use of the marina’s boating facilities would not be affected by geotechnical exploration or 34 
tunnel/pipeline construction activities. During construction it is possible that marina users would 35 
be disturbed by noise and visual disruptions related to the construction activities. Anglers on the 36 
river near the marina and across from the construction area would also potentially experience noise 37 
and visual disturbances from construction. 38 

Delta Meadows 39 

According to the California Department of Parks and Recreation website at the time of this draft 40 
EIR/S, the Delta Meadows River Park is closed to the public and has no visitor services. It still serves 41 
as a preserve, and is a popular mooring site among boaters. This analysis describes the park as if it is 42 
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accessible to recreationists. On-water access to the mooring site would not be affected. Permanent 1 
and temporary features of the proposed water conveyance facilities would cause ongoing noise and 2 
visual disturbances to visitors. The intermediate forebay and spillway are adjacent to the northern 3 
corner of Delta Meadows River Park, across Twin Cities Road. Geotechnical exploration would also 4 
occur along the tunnel corridor for approximately 2.5 years. Construction primarily would take 5 
place Monday through Friday, for up to 24 hours per day. Construction noise, as well as operation 6 
and maintenance of the intermediate forebay and spillway, could adversely affect wildlife viewing 7 
and environmental education opportunities for potential visitors. 8 

Bullfrog Landing Marina 9 

Containing 43 berths, Bullfrog Landing Marina is on Middle River within the noise and visual 10 
disturbance impact area surrounding the tunnel/pipeline alignment across Bacon Island. A 11 
temporary access road would wrap around the southern and eastern sides of Bacon Island, and will 12 
be as close as approximately 900 feet to the marina. The marina is approximately 4,000 feet west of 13 
a safe haven work area used for tunnel construction, which is outside of the approximate 1,400-foot 14 
noise and visual buffer; therefore, noise and visual disturbances from the save haven work area are 15 
not expected to occur. On-water access to the marina and use of the marina’s boating facilities would 16 
not be affected by tunnel construction activities. Boating opportunities would still be feasible at the 17 
marina during construction of the tunnel and use of the safe haven work area. During construction it 18 
is possible that marina users would be disturbed by noise and visual disruptions related to the 19 
temporary access road construction activities, which could last up to 11 years, resulting in a long-20 
term adverse effect. Anglers on the river between the marina and the construction area would also 21 
experience noise and visual disturbances from construction. 22 

Clifton Court Forebay 23 

Clifton Court Forebay offers public fishing and hunting access from Lindeman Road on the south 24 
side of the forebay. There are no recreation facilities at the forebay; motorized boating, camping, and 25 
swimming are not allowed. Most fishing and hunting use at the forebay likely occurs along the west 26 
and south shores of the forebay, although some visitors walk or ride a bike around the forebay to 27 
reach other fishing and hunting locations. Visitors to these areas will experience a long-term 28 
reduction of recreational opportunities and experiences as a result of the proposed water 29 
conveyance facilities. 30 

Access to the forebay would be maintained using Clifton Court Road or a detour. Construction of the 31 
combined pumping plants and associated facilities, Clifton Court Forebay expansion, control 32 
structures, shafts, work areas, reusable tunnel material areas, forebay dredging area, and 33 
installation of transmission lines would take up to 11 years. Geotechnical exploration would also 34 
occur along the tunnel corridor for approximately 2.5 years. Construction would primarily occur 35 
Monday through Friday for up to 24 hours per day. The opportunities for visitors who use the 36 
southern part of the forebay would be affected the most because of its proximity to the proposed 37 
construction areas. While the forebay is expanded and the new embankment is built, recreational 38 
visitors would lose access to the existing bank recreational activities. Construction would also cause 39 
noise and visual disturbances which would could deter fish and wildlife and result in reduced 40 
opportunities for fishing or hunting, as well as adversely affect the ambient recreation setting and 41 
recreation experience. Construction during waterfowl hunting season would affect recreational 42 
hunting in the area to the degree that use is temporarily degraded. As discussed in Chapter 12, 43 
Terrestrial Biological Resources, Section 12.3.3.9, mitigation would be available to address the effect 44 
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on nesting birds and waterfowl populations near construction areas. In addition, over the longer 1 
term of the action alternatives, implementation of CM3 and CM11 will result in protection and 2 
enhancement of at least 8,100 acres of managed wetlands (see BDCP3 Chapter 3, Section 3.4, 3 
Conservation Measures, Goal MWNC1, Objective MWNC1.1) that will provide suitable habitat 4 
conditions for covered species and native biodiversity, including benefiting migratory waterfowl. 5 
Under CM3, the protection of cultivated lands will also benefit sandhill crane and other species. As 6 
described above in the Stone Lakes National Wildlife section, implementation of CM11 would 7 
provide beneficial effects on recreation opportunities by allowing recreation to occur on 8 
approximately 61,000 acres of lands in the BDCP reserve system. Permitted activities will include 9 
hiking, wildlife viewing, docent-led wildlife and botanical tours, bicycling, equestrian use, hunting, 10 
fishing, and boating. 11 

Lazy M Marina 12 

Lazy M Marina provides about 35 berths, substantial dry storage, and a boat ramp. A permanent 13 
access road that would follow the same alignment as the existing Clifton Court Road would be 14 
located about 300 feet from this marina. It is anticipated that the existing road would be upgraded 15 
and extended, which could include widening the existing road, or resurfacing or reconstructing it to 16 
handle larger load volumes and weight. Construction, and equipment and delivery of Clifton Court 17 
Forebay and the combined pumping plants would occur up to 11 years. 18 

Other Recreation Opportunities 19 

On-Water Recreation 20 

There are no recreation sites within the impact area for the operable barrier at the head of Old River 21 
and San Joaquin River. Although these facilities and other marinas or fishing sites fall outside of the 22 
construction impact area for noise, the overall recreation experience upstream or downstream of 23 
these sites may fall within the noise impact area and could experience diminished recreation 24 
opportunities because of the elevated noise levels as well as visual setting disruptions over the 25 
course of construction. Overall, construction activities associated with the proposed water 26 
conveyance facilities, and geotechnical exploration, would range from 2.5 years to up to 13.5 years 27 
depending on the site. Work would occur Monday through Friday for up to 24 hours per day. In-28 
river construction would be further limited primarily to June 1 through October 31 each year. 29 
Although dewatering would take place 7 days a week for 24 hours per day, it would not result in 30 
adverse noise effects. Weekday construction would reduce the amount of fish and other wildlife in 31 
recreation areas in the vicinity of the intakes, resulting in decreased recreation opportunities related 32 
to wildlife and fish, causing recreationists to experience a changed recreation setting. 33 

Campgrounds 34 

Nighttime construction activities would require the use of bright lights that would negatively affect 35 
nighttime views of and from the work area. This would affect any overnight camping at the 36 
recreation sites and areas discussed above, although day use areas that close at sunset would not be 37 
adversely affected. Mitigation Measures AES-4a, AES-4b, and AES-4c would be available to reduce 38 
the effects of nighttime construction lighting. As discussed in Chapter 23, Noise, Section 23.4.3.9, 39 
another nighttime effect on recreation would be construction noise levels that could adversely affect 40 

                                                             
3 As described in Chapter 1, Introduction, Section 1.1, the full Draft EIR/EIS should be understood to include not 

only the EIR/EIS itself and its appendices but also the proposed BDCP documentation including all appendices.  
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camping or other nighttime recreation uses within up to 2,800 feet of construction areas. Nighttime 1 
construction would not occur on weekends or holidays. Mitigation Measures NOI-1a and NOI-1b 2 
would be available to address these effects. 3 

Summary 4 

Construction of Alternative 4 intakes and water conveyance facilities would result in disruption to 5 
recreational opportunities. Indirect effects on recreation experiences may occur as a result of 6 
impaired access, construction noise, or negative visual effects associated with construction. Overall, 7 
construction and geotechnical exploration may occur year-round and last from 2.5 to 13.5 years at 8 
individual construction sites near recreation sites or areas and in-river construction would be 9 
primarily limited to June 1 through October 31 each year, which would result in a long-term 10 
reduction of recreational opportunities or experiences. 11 

As discussed in Chapter 12, Terrestrial Biological Resources, Section 12.3.3.2, construction could 12 
have an adverse effect on waterfowl if they were present in or adjacent to work areas and could 13 
result in destruction of nests or disturbance of nesting and foraging behaviors. These effects could 14 
indirectly affect recreational wildlife viewing and hunting in the study area; however, mitigation 15 
measures, environmental commitments, and conservation measures would provide several benefits 16 
to waterfowl habitat, which would result in increased recreational opportunities. Mitigation 17 
Measure BIO-75, Conduct preconstruction nesting bird surveys and avoid disturbance of nesting birds, 18 
would be available to address these effects. In addition, in areas near greater sandhill crane habitat, 19 
construction-related disturbances (noise and visual), installation of transmission lines, or habitat 20 
degradation associated with accidental spills, runoff and sedimentation, and dust could have 21 
adverse effects on sandhill cranes and related recreational viewing opportunities. These effects on 22 
sandhill crane would be minimized with BDCP AMM20 (Greater Sandhill Crane) and BDCP AMM31 23 
(Noise Abatement). These measures, designed to avoid and minimize effects on greater sandhill 24 
crane, would be implemented by the BDCP proponents where determined necessary for all covered 25 
activities throughout the permit term. These and other BDCP AMMs are detailed in BDCP Appendix 26 
3.C, Avoidance and Minimization Measures. Also, as discussed in Appendix 3B, Environmental 27 
Commitments, DWR would implement an environmental commitment that would dispose of and 28 
reuse spoils, reusable tunnel material, and dredged material. Materials could be reused for purposes 29 
such as flood protection, habitat restoration, subsidence reversal. In addition, over the longer term 30 
of the action alternatives, implementation of CM3 and CM11 will result in protection and 31 
enhancement of 8,100 acres of managed wetlands (see BDCP Chapter 3, Section 3.4, Conservation 32 
Measures, Goal MWNC1, Objective MWNC1.1) that will provide suitable habitat conditions for 33 
covered species and native biodiversity, including benefiting migratory waterfowl. CM3 will also 34 
protect cultivated lands, which will benefit sandhill crane and other species. Implementation of 35 
CM11 will provide beneficial effects on recreation opportunities by allowing recreation to occur on 36 
approximately 61,000 acres of lands in the BDCP reserve system, consisting of grassland, vernal 37 
pool complex, riparian, managed wetland, and aquatic natural community types (see BDCP Chapter 38 
4, Section 4.2.3.9.2 Recreation). The reserve system would comprise more than 170 miles of trail (25 39 
of which would be new), 4 picnic areas, 15 new trailhead facilities and one updated boating facility, 40 
as well as a new boat launch facility within the footprint of the North Delta diversion facilities. 41 
Permitted activities will include hiking, wildlife viewing, docent-led wildlife and botanical tours, 42 
bicycling, equestrian use, hunting, fishing, and boating. 43 

Chapter 17, Aesthetics and Visual Resources, Section 17.3.3.9, identifies a number of mitigation 44 
measures that would be available to address construction-related visual effects on sensitive 45 
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receptors from vegetation removal for transmission lines and access routes (AES-1a), provision of 1 
visual barriers between construction work areas and sensitive receptors (AES-1b), and locating 2 
concrete batch plants and fuel stations away from sensitive resources and receptors (AES-1f). In 3 
addition, the chapter identifies measures to address longer term visual effects associated with 4 
changes to the landscape/visual setting from construction and the presence of new water 5 
conveyance features. These include developing and implementing a spoil/borrow and RTM area 6 
management plan (AES-1c), restoring barge loading facility sites once they are decommissioned 7 
(AES-1d), applying aesthetic design treatments to all structures to the extent feasible (AES-1e), 8 
restoring concrete batch plants and fuel stations upon removal of facilities (AES-1f), and 9 
implementing best management practices to implement a project landscaping plan (AES-1g). DWR 10 
would also make a commitment to enhance the visual character of the area by creating new wildlife 11 
viewing sites and enhancing interest in the construction site by constructing viewing areas and 12 
displaying information about the project, which may attract people who may use the recreation 13 
facilities to the construction site as part of the visit. 14 

To further compensate for the loss of access as a result of constructing the river intakes, the BDCP 15 
proponents will work with the California Department of Parks and Recreation to help insure the 16 
elements of CM1 would not conflict with the elements proposed in DPR’s Recreation Proposal for 17 
the Sacramento-San Joaquin Delta and Suisun Marsh (California Department of Parks and 18 
Recreation 2011d) that would enhance bicycle and foot access to the Delta. This would include the 19 
helping to fund or construct elements of the American Discovery Trail and the potential conversion 20 
of the abandoned Southern Pacific Railroad rail line that formerly connected Sacramento to Walnut 21 
Grove. The BDCP project proponents will ensure that the constructed elements of CM1 would not 22 
result in physical barriers to implementing the Delta recreation access elements outlined in the DPR 23 
proposal. The BDCP project proponents will also work with DPR to determine if some of the 24 
constructed elements of CM1 could incorporate elements of the DPR’s proposal. 25 

As described in Chapter 19, Transportation, Section 19.3.3.2, Mitigation Measure TRANS-1a would 26 
involve preparation of site-specific construction traffic management plans that would address 27 
potential public access routes and provide construction information notification to local residents 28 
and recreation areas/businesses. Additionally, DWR would provide and publicize alternative modes 29 
of access to affected recreation areas as an environmental commitment. Where construction 30 
impedes access around or near existing recreation areas (e.g., Clifton Court forebay), the project 31 
proponents would provide clear pedestrian, bicycle, and vehicular routes around or across 32 
construction sites. These would be designed to be safe, pleasant and would integrate with 33 
opportunities to view the construction site as an additional area of interest. These physical facilities 34 
would be combined with public information, including sidewalk wayfinding information that would 35 
clearly indicate present and future opportunities for access. Mitigation Measure TRANS-1b would 36 
limit construction hours or activities and prohibit construction vehicle trips on congested roadway 37 
segments and Mitigation Measure TRANS-1c would implement measures to enhance capacity of 38 
congested roadway segments, although this mitigation measure (TRANS-1c) would require 39 
cooperation from the affected jurisdictions, and therefore there is no way to guarantee its 40 
effectiveness. 41 

Chapter 23, Noise, Section 23.4.3.9, discusses that construction noise effects could be addressed 42 
through mitigation measures that call for use of noise-reducing construction practices (NOI-1a) and 43 
implementation of a complaint/response tracking program (NOI-1b), and an environmental 44 
commitment requiring a noise abatement plan (Appendix 3B, Environmental Commitments). In 45 
addition, specific noise-generating activities near recreation areas would be scheduled to the extent 46 
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possible so as to avoid effects on passive recreation activities such as walking, picnicking, and 1 
viewing the aesthetic amenities of the area. 2 

In addition to these mitigation measures and environmental commitments, Mitigation Measure REC-3 
2 would ensure continued access to existing recreation experiences. The Delta offers many 4 
alternative recreational opportunities for water-based, water-enhanced, and land-based recreation, 5 
all of which would continue to be available for recreationists. However, due to the length of time that 6 
construction would occur and the dispersed effects across the Delta, the direct and indirect effects 7 
related to temporary disruption of existing recreational activities at facilities within the impact area 8 
would be adverse. 9 

CEQA Conclusion: Construction of the Alternative 4 intakes and related water conveyance facilities 10 
would result in permanent and long-term (i.e., lasting over 2 years) impacts on well-established 11 
recreational opportunities and experiences in the study area because of access, noise, and visual 12 
setting disruptions that could result in loss of public use. These impacts would occur year-round. A 13 
number of environmental commitments made by DWR would lessen these impacts (conduct 14 
environmental training for field management and construction personnel on important timing 15 
windows for covered species mating/nesting/fledging which would lessen some of the impacts on 16 
wildlife viewing; to store, process and reuse RTM in a way that would benefit recreational activities;  17 
provide and publicize alternative modes of access to affected recreation areas; implement a noise 18 
abatement plan) (Appendix 3B, Environmental Commitments) as would BDCP AMM20 and AMM31. 19 
Due to the size of the Plan Area and the duration of construction, this impact would be significant. 20 
Mitigation measures would further reduce some construction-related impacts by implementing 21 
measures to protect or compensate for effects on existing recreation opportunities (Mitigation 22 
Measure REC-2); effects on wildlife habitat and species (Mitigation Measure BIO-75); minimize the 23 
extent of changes to the visual setting (Mitigation Measures AES-1a, AES-1b, AES-1c, AES-1d, AES-24 
1e, AES-1f, AES-1g, AES-4a), including nighttime light sources (Mitigation Measures AES-4b, AES-25 
4c); manage construction-related traffic (TRANS-1a, TRANS-1b, TRANS-1c); and implement noise 26 
reduction and complaint tracking measures (NOI-1a and NOI-1b). However, the level of impact 27 
would not be reduced to less than significant because even though mitigation measures and 28 
environmental commitments would reduce the impacts on wildlife, visual setting, transportation, 29 
and noise conditions that could detract from the recreation experience, due to the dispersed effects 30 
on the recreation experience across the Delta, it is not certain the mitigation would reduce the level 31 
of these impacts to less than significant in all instances such that there would be no reduction of 32 
recreational opportunities or experiences over the entire study area. Therefore, these impacts are 33 
considered significant and unavoidable. However, the impacts related to construction of the intakes 34 
would be less than significant. 35 

Mitigation Measure REC-2: Provide Alternative Bank Fishing Access Sites 36 

Construction-related impacts on informal fishing access sites near the proposed water 37 
conveyance facilities, such as along the east bank of the Sacramento River, in the vicinity of the 38 
proposed intakes, and in the vicinity of the expanded Clifton Court Forebay, would be 39 
considered significant because construction would alter the river bank and/or restrict access, 40 
making these sites unusable. To compensate for the loss of these informal sites during 41 
construction, the BDCP proponents will enhance nearby formal fishing access sites, including 42 
partnering with Yolo County to enhance the Clarksburg Fishing Access site on the west bank of 43 
the Sacramento River, and with the Sacramento County Department of Regional Parks to 44 
enhance the Cliffhouse Fishing Access site on the east bank of the Sacramento River and the 45 
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Georgiana Slough Fishing Access site east of the Sacramento River, and with Contra Costa 1 
County to enhance fishing sites near Clifton Court Forebay, as well as other nearby sites. Prior to 2 
construction of the proposed intakes, the BDCP proponents will ensure adequate signage will be 3 
placed at the informal sites that would be directly affected by construction of the intakes, 4 
directing anglers to the formal sites. Upgrading the existing fishing access sites will be 5 
completed prior to beginning construction of the intakes. 6 

As part of design of the intakes, the BDCP proponents will ensure that public access to the 7 
Sacramento River, including fishing access, will be incorporated into the design of the intakes. 8 
The access sites will be placed a reasonable distance from the intake to ensure the safety of 9 
recreationists and to compensate for the loss that would occur as a result of constructing the 10 
intakes. 11 

Mitigation Measure BIO-75: Conduct Preconstruction Nesting Bird Surveys and Avoid 12 
Disturbance of Nesting Birds 13 

Please refer to Mitigation Measure BIO-75 in Chapter 12, Terrestrial Biological Resources, 14 
Alternative 1A, Impact BIO-75. 15 

Mitigation Measure AES-1a: Locate New Transmission Lines and Access Routes to 16 
Minimize the Removal of Trees and Shrubs and Pruning Needed to Accommodate New 17 
Transmission Lines and Underground Transmission Lines Where Feasible 18 

Please refer to Mitigation Measure AES-1a in Chapter 17, Aesthetics and Visual Resources, 19 
Alternative 1A, Impact AES-1. 20 

Mitigation Measure AES-1b: Install Visual Barriers between Construction Work Areas and 21 
Sensitive Receptors 22 

Please refer to Mitigation Measure AES-1b in Chapter 17, Aesthetics and Visual Resources, 23 
Alternative 1A, Impact AES-1. 24 

Mitigation Measure AES-1c: Develop and Implement a Spoil/Borrow and Reusable Tunnel 25 
Material Area Management Plan 26 

Please refer to Mitigation Measure AES-1c in Chapter 17, Aesthetics and Visual Resources, 27 
Alternative 1A, Impact AES-1. 28 

Mitigation Measure AES-1d: Restore Barge Unloading Facility Sites Once Decommissioned 29 

Please refer to Mitigation Measure AES-1d in Chapter 17, Aesthetics and Visual Resources, 30 
Alternative 1A, Impact AES-1. 31 

Mitigation Measure AES-1e: Apply Aesthetic Design Treatments to All Structures to the 32 
Extent Feasible 33 

Please refer to Mitigation Measure AES-1e in Chapter 17, Aesthetics and Visual Resources, 34 
Alternative 1A, Impact AES-1. 35 
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Mitigation Measure AES-1f: Locate Concrete Batch Plants and Fuel Stations Away from 1 
Sensitive Visual Resources and Receptors and Restore Sites upon Removal of Facilities 2 

Please refer to Mitigation Measure AES-1f in Chapter 17, Aesthetics and Visual Resources, 3 
Alternative 1A, Impact AES-1. 4 

Mitigation Measure AES-1g: Implement Best Management Practices to Implement Project 5 
Landscaping Plan 6 

Please refer to Mitigation Measure AES-1g in Chapter 17, Aesthetics and Visual Resources, 7 
Alternative 1A, Impact AES-1. 8 

Mitigation Measure AES-4a: Limit Construction to Daylight Hours within 0.25 Mile of 9 
Residents 10 

Please refer to Mitigation Measure AES-4a in Chapter 17, Aesthetics and Visual Resources, 11 
Alternative 1A, Impact AES-4. 12 

Mitigation Measure AES-4b: Minimize Fugitive Light from Portable Sources Used for 13 
Construction 14 

Please refer to Mitigation Measure AES-4b in Chapter 17, Aesthetics and Visual Resources, 15 
Alternative 1A, Impact AES-4. 16 

Mitigation Measure AES-4c: Install Visual Barriers along Access Routes, Where Necessary, 17 
to Prevent Light Spill from Truck Headlights toward Residences 18 

Please refer to Mitigation Measure AES-4c in Chapter 17, Aesthetics and Visual Resources, 19 
Alternative 1A, Impact AES-4. 20 

Mitigation Measure TRANS-1a: Implement Site-Specific Construction Traffic Management 21 
Plan 22 

Please refer to Mitigation Measure TRANS-1a in Chapter 19, Transportation, Alternative 1A, 23 
Impact TRANS-1. 24 

Mitigation Measure TRANS-1b: Limit Hours or Amount of Construction Activity on 25 
Congested Roadway Segments 26 

Please refer to Mitigation Measure TRANS-1b in Chapter 19, Transportation, Alternative 1A, 27 
Impact TRANS-1. 28 

Mitigation Measure TRANS-1c: Make Good Faith Efforts to Enter into Mitigation 29 
Agreements to Enhance Capacity of Congested Roadway Segments 30 

Please refer to Mitigation Measure TRANS-1c in Chapter 19, Transportation, Alternative 1A, 31 
Impact TRANS-1. 32 

Mitigation Measure NOI-1a: Employ Noise-Reducing Construction Practices during 33 
Construction 34 

Please refer to Mitigation Measure NOI-1a in Chapter 23, Noise, Alternative 1A, Impact NOI-1. 35 
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Mitigation Measure NOI-1b: Prior to Construction, Initiate a Complaint/Response 1 
Tracking Program 2 

Please refer to Mitigation Measure NOI-1b in Chapter 23, Noise, Alternative 1A, Impact NOI-1. 3 

Impact REC-3: Result in Long-Term Reduction of Recreational Navigation Opportunities as a 4 
Result of Constructing the Proposed Water Conveyance Facilities 5 

NEPA Effects: Changes to boat passage and navigation on the Sacramento River and other 6 
waterways in the study area, including direct effects on boat passage related to the creation of 7 
obstructions and associated boat traffic delays, would occur during construction of Alternative 4. 8 
Construction of the three intakes would involve installation of cofferdams in the waterways and the 9 
use of barges, barge-mounted cranes, or other large waterborne equipment, which could affect 10 
navigation for recreationists. Construction of the temporary barge unloading facilities and siphons 11 
would also affect navigation for recreationists. Alternative 4 also would involve construction and 12 
operation of an operable barrier at the head of Old River (Mapbook Figure M15-4). 13 

Intakes 14 

To allow for construction of intakes, cofferdams would be constructed within the river channel. The 15 
cofferdams would vary in size according to intake location, but would range from 740 to 2,440 feet 16 
in length and would extend into the river channel up to 85 feet, depending on location. This would 17 
include a 25-foot buffer zone around each cofferdam. Although boats would be unable to use the 18 
portion of the waterway where construction was occurring, the river in the vicinity of the intake 19 
construction sites would remain open to boat passage at all times. The river is approximately 500–20 
700 feet wide near the proposed intakes, which would leave most of the channel width 21 
(approximately 380–580 feet) open to boat passage, providing ample room for the boat traffic 22 
observed to occur in the area to pass without difficulty and minimizing possible traffic congestion. 23 

Temporary in-water construction zone restrictions would be in place. These measures would 24 
include a speed-restricted zone extending upstream and downstream of river construction areas to 25 
reduce wake and maintain a safe work area in the vicinity of the construction activities. Site-specific 26 
safety features, including determination of the speed-restriction zone would be developed under the 27 
Mitigation Measure TRANS-1a that involves the BDCP proponents developing and implementing 28 
site-specific construction traffic management plans, including waterway navigation elements and 29 
providing notification of construction activities in waterways. Within the speed-restricted zones 30 
around the intake areas, high-speed recreation (e.g., waterskiing, wakeboarding, and tubing) would 31 
effectively be eliminated. Mitigation Measure TRANS-1a also involves providing notification of 32 
construction activities in waterways to ensure information about construction site location(s), 33 
construction schedules, and identification of no-wake zone and/or detours is posted at Delta 34 
marinas and public launch ramps. 35 

Direct effects on boat passage and navigation on the Sacramento River would result from 36 
construction of the intakes. Effects could include reduced access and delays to boat passage and 37 
navigation related to the narrower available river width and temporary reduced-speed zones. 38 
However, boat passage volume along the corridor of the Sacramento River where intakes are 39 
proposed is low. Water-based recreational activities such as waterskiing, wakeboarding, tubing, or 40 
fishing are also low, but effectively would be eliminated in the vicinity of the intakes for the duration 41 
of construction (up to 4 years at each intake location). However, implementation of separate, non-42 
environmental commitments as set forth in Appendix 3B, Environmental Commitments, relating to 43 
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the enhancement of recreational access and control of aquatic weeds in the Delta would reduce 1 
these effects. Although there is sufficient width in the channel to allow boat passage, boaters could 2 
experience minor delays related to construction speed zones. However, this could still result in a 3 
reduction of recreational navigation opportunities would be considered adverse because, although 4 
temporary, the effects would be long-term, lasting more than 2 years. 5 

Floating Fish Barriers 6 

CM16 involves nonphysical fish barriers (BioAcoustic Fish Fences [BAFFs]) at the junction of 7 
channels with low survival of outmigrating juvenile salmonids to deter fish from entering these 8 
channels. In addition to these BAFF system evaluations of what may be considered true nonphysical 9 
barriers, studies are also underway to determine the effectiveness of a floating fish guidance 10 
structure. This structure uses steel panels suspended from floats to change water currents so that 11 
fish are guided towards the center of the river (away from other channel entrances), but does not 12 
substantially change the amount of water entering the channels. BAFF structures may be 13 
appropriate at the Georgiana Slough, Head of Old River, and Delta Cross Channel sites, while floating 14 
structures may be suitable at the Turner Cut and Columbia Cut sites. Installation of these barriers 15 
would not block boating access but would restrict the channels by extending into the channel by up 16 
to approximately 200 feet. Nonphysical barriers of the BAFF type would be removed and stored 17 
offsite while not in operation, but floating fish guidance structures do not require removal and 18 
would be left in place. This would cause impacts to boaters in these channels. Mitigation Measure 19 
TRANS-1a would be available to reduce impacts, but due to a potentially permanent duration, 20 
impacts would remain significant and unavoidable. 21 

Siphons 22 

Construction of the two siphons associated with Alternative 4 would not result in a long-term 23 
reduction in recreational navigation opportunities. However, temporary obstruction of boat passage 24 
may cause boat traffic delays or navigation hazards to boaters. The siphons would cross one existing 25 
water facility and one highway and rail line: 26 

 South Clifton Court Forebay Outlet 27 

 Byron Highway/Southern Pacific Railroad (SPRR) 28 

The Byron Highway/SPRR siphon would not be built in an area where recreation occurs, so it would 29 
not cause a long-term reduction in recreational navigation opportunities. 30 

The South Clifton Court Forebay Outlet siphon would lie underneath the existing Clifton Court 31 
Forebay outlet. This crossing is a constructed waterway that connects the existing Clifton Court 32 
Forebay to the Approach Canal to Banks Pumping Plant. It would not cause a long-term reduction in 33 
recreational navigation opportunities. 34 

Culvert siphons would be constructed using cofferdams and open cut-and-cover construction 35 
methods with conventional cast-in-place concrete structures. In each phase, a temporary cofferdam 36 
surrounding the work area would be installed that would occupy as much as one-half the width of 37 
the waterway. 38 

The culvert siphon at the South Clifton Court Forebay Outlet would be constructed in two phases, 39 
each phase lasting approximately one year. The first phase would entail the installation of a 40 
temporary cofferdam for half of the total length of the culvert siphon to be constructed inside the 41 
cofferdam. During the second phase, the cofferdam would be reinstalled across the other half of the 42 
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siphon, and the remainder of the structure would be constructed and backfilled. Construction of the 1 
cofferdams would occur from August to November. 2 

Barges and Temporary Barge Unloading Facilities 3 

Construction of the CM1 water conveyance facilities would require the use of barges in water, often 4 
to hold construction equipment, such as cranes. Construction would take place in phases, and the 5 
number and duration of barges would vary by location.  Approximately eight barges are expected 6 
per day for construction of CM1 for up to 5 years. The majority of barge-related transportation 7 
would be used to carry precast tunnel segment liners to temporary barge unloading facilities closest 8 
to the launch shafts. Effects on recreation in the vicinity of the barges would be considered a long-9 
term effect.  Alternative 4 also includes seven barge unloading facilities to be built on or near the 10 
tunnel alignment at riverbank locations about 4-9 miles apart (Mapbook Figure M15-4). Temporary 11 
barge unloading facilities would be built on the following waterways: Snodgrass Slough, Potato 12 
Slough, San Joaquin River, Middle River, Connection Slough, Old River, and the West Canal. The 13 
temporary barge unloading facilities would be used to transfer construction equipment and 14 
materials to and from construction sites and would be removed after construction was completed.  15 

Use of barges for water facilities construction and construction of the temporary barge unloading 16 
facilities may require partial channel closures and use of equipment within the waterways. 17 
Temporary in-water construction zone restrictions would be put in place around barges and barge 18 
facilities, including a speed-restricted zone extending upstream and downstream of construction 19 
within the waterway to reduce wake and maintain a safe work area in the vicinity of the 20 
construction activities. Site-specific safety features, including determination of the speed-restriction 21 
zone, and notification procedures would be developed under the Mitigation Measure TRANS-1a that 22 
involves the BDCP proponents developing and implementing site-specific construction traffic 23 
management plans, including waterway navigation elements. Within the speed-restricted zones 24 
high-speed recreation (e.g., waterskiing, wakeboarding, and tubing) would effectively be eliminated. 25 
Specific effects that could occur at each barge unloading facility site are discussed below. Effects on 26 
recreation in the vicinity of the barge unloading facility sites would last approximately 5 years and 27 
would be considered a long-term effect. Construction would primarily occur Monday through Friday 28 
and last for up to 24 hours per day. In-river construction primarily would be limited to June 1 29 
through October 31 each year. However, the barges would remain in place for the duration of the 30 
construction period and still present a temporary barrier to boats and related recreation. Post-31 
construction, temporary barges would be removed and the ability to navigate rivers and channels 32 
would return to previous conditions. 33 

Sacramento River 34 

The Sacramento River barge unloading facility would be built almost 3 miles northeast of Walnut 35 
Grove on the Sacramento River, about 1,400 feet north of Twin Cities Road. It would be located at 36 
the southern end of a RTM area near the intermediate forebay. It would occupy approximately 200 37 
feet of the river bank. The river channel is almost 200 feet wide at this location, and the barge 38 
unloading facility would require approximately 130 feet of the channel, leaving less than 100 feet for 39 
boat passageway. Increased boat traffic congestion could occur during peak use (primarily summer 40 
weekends) because boat traffic would be confined to a limited portion of the channel. 41 
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Snodgrass Slough 1 

The Snodgrass Slough barge unloading facility would be located nearly adjacent to the Intermediate 2 
Forebay. It would occupy approximately 185 feet of the river bank and would extend about 135 feet 3 
into the river. The river channel is approximately 235 feet wide at this location, so it would leave 4 
about 100 feet for boat passage. 5 

Little Potato Slough 6 

The Little Potato Slough barge unloading facility would be on the southern end of Bouldin Island. It 7 
would occupy about 980 feet of riverbank, and would extend about 210 feet into the river. The 8 
channel is about 1,000 feet wide at this location, extending to an island, which would leave nearly 9 
700 feet of passage for boats. Boats could also choose to bypass this facility and travel on the 10 
southern end of the island.  11 

San Joaquin River 12 

The San Joaquin River barge unloading facility would be on the south side of Venice Island, on a wide 13 
bend in the river, and would occupy about 928 feet of the riverbank. The river channel is more than 14 
2,000 feet wide at this location. Therefore, even if the barge facility and barge operations at this 15 
location occupied a substantial portion of the river, several hundred feet of unimpeded channel 16 
width would remain, and there would be little effect on boat passage. 17 

Middle River 18 

The Middle River barge unloading facility would be on the east side of Mandeville Island and would 19 
occupy approximately 180 feet of the riverbank. It would extend about 180 feet into the river, which 20 
is almost 900 feet wide at this location, leaving more than 700 feet for boat passage.  21 

Connection Slough 22 

The Connection Slough barge unloading facility would be on the north side of Bacon Island. It would 23 
occupy about 665 feet of riverbank and would extend about 250 feet into the river. There is an 24 
island in the middle of the channel, so it would leave about 150 feet for boat passage between the 25 
facility and the island, or boats could bypass it and travel on the northern side of the island. 26 

Old River 27 

One barge unloading facility would be on the northwest side of Victoria Island along the Old River, 28 
less than two miles from Discovery Bay. It would occupy more than 1,000 feet of the river banks 29 
near the junction of Woodward Canal, and would extend about 320 feet into the river. The river is 30 
about 520 feet wide at this location, which would leave almost 100 feet for boat passage. Peak boat 31 
traffic volume is likely high at this location; therefore, if boat passage continued, increased boat 32 
traffic congestion could occur during peak use (primarily summer weekends) because boat traffic 33 
would be confined to a limited portion of the channel. The Woodward Canal in the vicinity of the 34 
barge unloading facilities is a known location for waterskiing and wakeboarding. 35 

West Canal 36 

One barge unloading facility would be located on the northeast side of Clifton Court Forebay along 37 
West Canal, just south of Kings Island. It would occupy almost 1,000 feet of riverbank and would 38 
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extend about 80 feet into the channel. The channel is about 250 feet wide at this location, which 1 
would leave nearly 170 feet for boat passage. 2 

Construction of the temporary barge unloading facilities would result in adverse effects to boat 3 
passage and navigation on waterways in the study area, including the creation of obstructions to 4 
boat passage and associated boat traffic delays and temporary partial channel closures that could 5 
impede boat movement and eliminate recreational opportunities. In waterways where waterskiing, 6 
wakeboarding, and tubing occur, recreation opportunities in the vicinity of the barge unloading 7 
facilities would be eliminated during construction. Construction of the operable barrier at the head 8 
of Old River would have only short-term effects on recreational opportunities on Old River. The 9 
barrier would have a boat lock that would restore boating access once construction is complete. 10 

Mitigation Measure TRANS-1a would be available to reduce effects to marine navigation by 11 
development and implementation of site-specific construction traffic management plans, including 12 
waterway navigation elements. Environmental commitments would also reduce effects on water-13 
based recreation (water-skiing, wakeboarding, tubing). 14 

Currently, invasive aquatic vegetation can limit access to boats and reduce swimming areas. 15 
Enhanced ability to control these invasive vegetation would lead to increased recreation 16 
opportunities which would compensate for the loss of recreational opportunities within the project 17 
area by providing a recreational opportunity downstream/upstream in the same area for the same 18 
regional recreational users. CM13 (Invasive Aquatic Vegetation Control) provides for the control of 19 
egeria, water hyacinth, and other IAV throughout the Plan Area. However, the BDCP proponents 20 
would also commit to partner with existing programs operating in the Delta (including DBW, U.S. 21 
Department of Agriculture-Agriculture Research Service, University of California Cooperative 22 
Extension Weed Research and Information Center, California Department of Food and Agriculture, 23 
local Weed Management Areas, Resource Conservation Districts, and the California Invasive Plant 24 
Council) to perform risk assessment and subsequent prioritization of treatment areas to 25 
strategically and effectively reduce expansion of the multiple species of IAV in the Delta. This risk 26 
assessment would dictate where initial control efforts would occur to maximize the effectiveness of 27 
the conservation measure. BDCP would contribute funds to further the DBW’s aquatic weed control 28 
programs in the Delta. The funds will be transferred prior to, or concurrent with, commencement of 29 
construction of the BDCP, as described in Appendix 3B, Environmental Commitments. 30 
Implementation of CM13 (Invasive Aquatic Vegetation Control) and the BDCP proponents’ 31 
environmental commitment to fund programs for aquatic week control would create and 32 
rehabilitate alternative recreation opportunities for those eliminated during construction. 33 

BDCP proponents would ensure through various outreach methods that recreationists were aware 34 
of nearby recreation opportunities for similar water sports (e.g., Victoria Canal, Empire Cut or 35 
Bishop Cut). Additionally, BDCP proponents would commit to contributing funds for the 36 
construction of new recreation opportunities as well as for the protection of existing recreation 37 
opportunities as outlined in Delta Plan R11. BDCP proponents would also assist in funding the 38 
expansion of state recreation areas in the Delta as described in Delta Plan R13. The funds will be 39 
transferred prior to, or concurrent with, commencement of construction of the BDCP. This 40 
commitment serves to compensate for the loss of recreational opportunities within the project area 41 
by providing a recreational opportunity downstream/upstream in the same area for the same 42 
regional recreational users. Potential areas for use of funds include, but are not limited to: the 43 
reopening of Brannan Island State Recreation Area, completion of Delta Meadows-Locke Boarding 44 
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House and potential addition of new State parks at Barker Slough, Elkhorn Basin, the Wright-1 
Elmwood Tract, and south Delta. 2 

Nonetheless, since these effects would be long-term, lasting approximately 5 years, they would be 3 
considered adverse because of the reduced recreation opportunity and experiences expected to 4 
exist near construction activity. 5 

CEQA Conclusion: Impacts on boat passage and navigation in the study area would result from the 6 
construction of the intakes, temporary barge unloading facilities, siphons, and the operable barrier 7 
at the head of Old River. Impacts from intake and barge unloading facilities would last 8 
approximately 5 years and include obstruction and delays to boat passage and navigation as a result 9 
of channel obstructions in addition to compliance with temporary speed zones. Temporary partial 10 
channel closures could impede boat movement and restrict recreational opportunities. In 11 
waterways where waterskiing, wakeboarding, and tubing occur, recreation opportunities would be 12 
eliminated during construction. DWR has made a commitment to partner with existing programs 13 
operating in the Delta to reduce expansion of the multiple species of invasive aquatic vegetation in 14 
the Delta which currently can limit access to boats and reduce swimming areas. BDCP would 15 
contribute funds to further the Department of Boating and Waterway’s aquatic weed control 16 
programs in the Delta. The funds will be transferred prior to, or concurrent with, commencement of 17 
construction of the BDCP (Appendix 3B, Environmental Commitments). While the environmental 18 
commitments would reduce impacts on water-based recreation (water-skiing, wakeboarding, 19 
tubing) in these areas by creating alternative recreation opportunities for those eliminated during 20 
construction, impacts from the intakes and barge unloading facilities would be long-term, and 21 
therefore considered significant and unavoidable. Construction of the operable barrier and the 22 
siphons would last for 2 years (short-term) and would not result in long-term reduction of 23 
recreation opportunities. The operable barrier at the Head of Old River will have a boat lock which 24 
will be in use whenever the barrier is completely or partially closed. Passage through the boat lock 25 
could take between 15-20 minutes depending on the water surface elevations. With implementation 26 
of Mitigation Measure TRANS-1a, these components would cause less-than-significant impacts on 27 
recreational navigation on Old River. Mitigation Measure TRANS-1a is available to reduce impacts 28 
on marine navigation by development and implementation of site-specific construction traffic 29 
management plans, including specific measures related to management of barges and stipulations to 30 
notify the commercial and leisure boating communities of proposed construction and barge 31 
operations in the waterways, but would not be able to completely mitigate the impacts on all the 32 
waterways. The impact would be significant and unavoidable. 33 

Mitigation Measure TRANS-1a: Implement Site-Specific Construction Traffic Management 34 
Plan 35 

Please refer to Mitigation Measure TRANS-1a in Chapter 19, Transportation, Alternative 1A, 36 
Impact TRANS-1. 37 

Impact REC-4: Result in Long-Term Reduction of Recreational Fishing Opportunities as a 38 
Result of Constructing the Proposed Water Conveyance Facilities 39 

NEPA Effects: Sport fishing in the study area is a year-round activity, and includes bk fishing and 40 
boat fishing for a number of fish including striped bass, largemouth bass; green and white sturgeon; 41 
Chinook salmon, and American shad. Striped bass, American shad, and largemouth bass are all sport 42 
fish species that were introduced into rivers for that purpose. Striped bass and largemouth bass are 43 
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regulated by CDFW for recreational fishing. Fishing likely occurs in all of the waterways where 1 
water intake and barge unloading facilities would be located. 2 

Under Alternative 4, construction of the water intakes, siphons, and operable barrier, and placement 3 
and use of barge unloading facilities during tunnel/pipeline construction would result in temporary 4 
water quality effects (e.g., turbidity, accidental spills, disturbance of contaminated sediments); 5 
elevated underwater noise conditions (associated with pile driving and other construction 6 
activities); fish exposure to stranding and direct physical injury; and temporary exclusion or 7 
degradation of spawning and rearing habitats. These temporary construction-related effects would 8 
last for up to 5 years in the vicinity of intake and barge unloading facilities and could alter fish 9 
populations such that recreational fishing opportunities in the study area would be affected. 10 
Weekday construction would reduce the amount of fish and other wildlife in recreation areas in the 11 
vicinity of the intakes, resulting in decreased recreation opportunities related to wildlife and fish, 12 
causing recreationists to experience a changed recreation setting. 13 

Construction of the expanded Clifton Court Forebay would affect bank fishing but would not affect 14 
fish-accessible waterways or on-water sport fishing. Therefore, it would not result in a long-term 15 
reduction of recreational fishing opportunities as a result of constructing the proposed water 16 
conveyance facilities. Construction of the forebay would cause a long-term reduction of up to 5 years 17 
for bank fishing that occurs on the embankment on the southern end of Clifton Court Forebay while 18 
the forebay is expanded and a new embankment is constructed. Construction of the combined 19 
pumping plants on the northeast side of Clifton Court Forebay, and geotechnical exploration, would 20 
last up to 13 years. Fishing would be permitted again once construction is completed. However, this 21 
would result in a long-term reduction of fishing opportunities. Mitigation Measure REC-2 would 22 
address these effects by ensuring access to nearby fishing by enhancing formal fishing sites near the 23 
proposed water conveyance facilities, including near Clifton Court Forebay, and providing adequate 24 
signage directing anglers to the formal sites. 25 

Although fish populations likely would not be affected to the degree that fishing opportunities would 26 
be substantially reduced, construction conditions would introduce noise and visual disturbances 27 
that would affect the recreation experience for anglers. Although construction noise would be 28 
temporary, and primarily be limited to Monday through Friday, it would be ongoing for up to 24 29 
hours per day and for up to 11 years near individual work sites. Visual setting disruptions could 30 
distract from the recreation experience including on weekends. However, Mitigation Measure 31 
AQUA-1a would avoid and minimize adverse effects on sport fish populations from impact pile 32 
driving, Mitigation Measures NOI-1a and NOI-1b and an environmental commitment to develop and 33 
implement a noise abatement plan (Appendix 3B, Environmental Commitments) would address 34 
construction noise effects. Additionally, specific noise-generating activities near recreation areas 35 
would be scheduled to the extent possible so as to avoid effects on passive recreation activities on-36 
shore fishing. Mitigation measures would also be available to address construction-related visual 37 
effects on sensitive receptors from vegetation removal for transmission lines and access routes 38 
(AES-1a), provision of visual barriers between construction work areas and sensitive receptors 39 
(AES-1b), and locating concrete batch plants and fuel stations away from sensitive resources and 40 
receptors (AES-1f). In addition, the chapter identifies measures to address longer term visual effects 41 
associated with changes to the landscape/visual setting from construction and the presence of new 42 
water conveyance features. These include developing and implementing a spoil/borrow and RTM 43 
area management plan (AES-1c) (as discussed in Appendix 3C Construction Assumptions), restoring 44 
barge loading facility sites once they are decommissioned (AES-1d), applying aesthetic design 45 
treatments to all structures to the extent feasible (AES-1e), restoring concrete batch plants and fuel 46 
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stations upon removal of facilities (AES-1f), and implementing best management practices to 1 
implement a project landscaping plan (AES-1g). As described in Appendix 3B, Environmental 2 
Commitments, RTM would be removed from RTM storage areas (which represent a substantial 3 
portion of the permanent impact areas) and reused, as appropriate, as bulking material for levee 4 
maintenance, as fill material for habitat restoration projects, or other beneficial means of reuse 5 
identified for the material. Anglers could move to other locations along the Sacramento River and 6 
throughout the Delta region. Although construction would occur for more than 2 years and cause a 7 
long-term reduction in fishing opportunities at one recreational site, construction of the proposed 8 
water conveyance facilities would not disperse fishing opportunities throughout the Delta. 9 
Additionally, mitigation measures are available to ensure access to and enhance nearby fishing sites, 10 
and to address noise and visual disturbances. Therefore, construction of the proposed water 11 
conveyance facilities would not result in a long-term reduction of fishing opportunities. The effect 12 
would not be adverse. 13 

CEQA Conclusion: Significant impacts could occur if construction of the water conveyance facilities 14 
resulted in a long-term reduction of recreational fishing opportunities. Construction of the water 15 
intakes, siphons, and operable barrier, and placement and use of barge unloading facilities during 16 
tunnel/pipeline construction would result in temporary water quality effects, elevated underwater 17 
noise conditions, fish exposure to stranding and direct physical injury, and temporary exclusion or 18 
degradation of spawning and rearing habitats. DWR has made a commitment to prevent water 19 
quality effects through environmental training; implement stormwater pollution prevention plans, 20 
erosion and sediment control plans, hazardous materials management plans, and spill prevention, 21 
containment, and countermeasure plans; dispose of spoils, RTM, and dredged material (RTM would 22 
be removed from RTM storage areas and reused, as appropriate, as bulking material for levee 23 
maintenance, as fill material for habitat restoration projects, or other beneficial means of reuse 24 
identified for the material); implement a noise abatement plan; and implement a barge operations 25 
plan (Appendix 3B, Environmental Commitments). Due to the magnitude of the Plan Area and the 26 
duration of time construction is expected to last, this impact would be significant. However, 27 
mitigation would avoid and minimize adverse effects on sport fish populations from impact pile 28 
driving (Mitigation Measures AQUA-1a, NOI-1a, NOI-1b) and ensure continued access for bank 29 
fishing at established locations as well as enhance fishing sites near the proposed water conveyance 30 
facilities, including near Clifton Court Forebay; and provide adequate signage directing anglers to 31 
the formal sites (Mitigation Measure REC-2). Mitigation measures would also be available to address 32 
construction-related visual effects on sensitive receptors from vegetation removal for transmission 33 
lines and access routes (AES-1a), provision of visual barriers between construction work areas and 34 
sensitive receptors (AES-1b), and locating concrete batch plants and fuel stations away from 35 
sensitive resources and receptors (AES-1f). In addition, the chapter identifies measures to address 36 
longer term visual effects associated with changes to the landscape/visual setting from construction 37 
and the presence of new water conveyance features. These include developing and implementing a 38 
spoil/borrow and RTM area management plan (AES-1c), restoring barge loading facility sites once 39 
they are decommissioned (AES-1d), applying aesthetic design treatments to all structures to the 40 
extent feasible (AES-1e), restoring concrete batch plants and fuel stations upon removal of facilities 41 
(AES-1f), and implementing best management practices to implement a project landscaping plan 42 
(AES-1g). This impact would therefore be less than significant. 43 

Mitigation Measure REC-2: Provide Alternative Bank Fishing Access Sites 44 

Please refer to Mitigation Measure REC-2 under Impact REC-2 in the discussion of Alternative 4. 45 
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Mitigation Measure AQUA-1a: Minimize the Use of Impact Pile Driving to Address Effects 1 
of Pile Driving and Other Construction-Related Underwater Noise 2 

Please refer to Mitigation Measure AQUA-1a in Chapter 11, Fish and Aquatic Resources, 3 
Alternative 1A, Impact AQUA-1. 4 

Mitigation Measure NOI-1a: Employ Noise-Reducing Construction Practices during 5 
Construction 6 

Please refer to Mitigation Measure NOI-1a in Chapter 23, Noise, Alternative 1A, Impact NOI-1. 7 

Mitigation Measure NOI-1b: Prior to Construction, Initiate a Complaint/Response 8 
Tracking Program 9 

Please refer to Mitigation Measure NOI-1b in Chapter 23, Noise, Alternative 1A, Impact NOI-1. 10 

Mitigation Measure AES-1a: Locate New Transmission Lines and Access Routes to 11 
Minimize the Removal of Trees and Shrubs and Pruning Needed to Accommodate New 12 
Transmission Lines and Underground Transmission Lines Where Feasible 13 

Please refer to Mitigation Measure AES-1a in Chapter 17, Aesthetics and Visual Resources, 14 
Alternative 1A, Impact AES-1. 15 

Mitigation Measure AES-1b: Install Visual Barriers between Construction Work Areas and 16 
Sensitive Receptors 17 

Please refer to Mitigation Measure AES-1b in Chapter 17, Aesthetics and Visual Resources, 18 
Alternative 1A, Impact AES-1. 19 

Mitigation Measure AES-1c: Develop and Implement a Spoil/Borrow and Reusable Tunnel 20 
Material Area Management Plan 21 

Please refer to Mitigation Measure AES-1c in Chapter 17, Aesthetics and Visual Resources, 22 
Alternative 1A, Impact AES-1. 23 

Mitigation Measure AES-1d: Restore Barge Unloading Facility Sites Once Decommissioned 24 

Please refer to Mitigation Measure AES-1d in Chapter 17, Aesthetics and Visual Resources, 25 
Alternative 1A, Impact AES-1. 26 

Mitigation Measure AES-1e: Apply Aesthetic Design Treatments to All Structures to the 27 
Extent Feasible 28 

Please refer to Mitigation Measure AES-1e in Chapter 17, Aesthetics and Visual Resources, 29 
Alternative 1A, Impact AES-1. 30 

Mitigation Measure AES-1f: Locate Concrete Batch Plants and Fuel Stations Away from 31 
Sensitive Visual Resources and Receptors and Restore Sites upon Removal of Facilities 32 

Please refer to Mitigation Measure AES-1f in Chapter 17, Aesthetics and Visual Resources, 33 
Alternative 1A, Impact AES-1. 34 
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Mitigation Measure AES-1g: Implement Best Management Practices to Implement Project 1 
Landscaping Plan 2 

Please refer to Mitigation Measure AES-1g in Chapter 17, Aesthetics and Visual Resources, 3 
Alternative 1A, Impact AES-1. 4 

Impact REC-5: Result in Long-Term Reduction of Recreational Fishing Opportunities as a 5 
Result of the Operation of the Proposed Water Conveyance Facilities 6 

NEPA Effects: Operation of Alternative 4 may result in changes in entrainment, spawning, rearing 7 
and migration. However, in general, effects on (non-covered) fish species that are popular for 8 
recreational fishing as a result of these changes are not of a nature/level that will adversely affect 9 
recreational fishing. While there are some significant impacts to specific non-covered species, as 10 
discussed in Chapter 11, Fish and Aquatic Resources, Section 11.3.4.9, they are typically limited to 11 
specific rivers and not the population of that species as a whole. 12 

Species frequently targeted in recreational fishing include Chinook salmon, steelhead, white 13 
sturgeon, and striped bass. As described in Impact AQUA-39 through Impact AQUA-60, AQUA-93 14 
through AQUA-96, AQUA-147 through AQUA-150, and AQUA-201 to AQUA-204 in Chapter 11, 15 
impacts from operations of the water conveyance facilities related to entrainment, spawning and 16 
egg incubation habitat, rearing habitat, and migration conditions would be less than significant or 17 
beneficial to Chinook salmon, steelhead, white sturgeon, and striped bass. 18 

Impacts from operations of the proposed water conveyance facilities related to common 19 
recreational fish populations are less than significant. Although impacts may occur, they would be 20 
localized and not affect the species as a whole, and therefore would not be anticipated to amount to 21 
a reduction in fishing opportunities. The effect is not adverse because it would not result in a 22 
substantial long-term reduction in recreational fishing opportunities. 23 

CEQA Conclusion: The potential impact on covered and non-covered sport fish species from 24 
operation of Alternative 4 would be considered less than significant because any impacts to fish and, 25 
as a result, impacts to recreational fishing, are anticipated to be isolated to certain areas and would 26 
not impact the species population of any popular sportfishing species overall. As described in 27 
Chapter 11, impacts from operations of the water conveyance facilities related to entrainment, 28 
spawning and egg incubation habitat, rearing habitat, and migration conditions would be less than 29 
significant or beneficial to Chinook salmon, steelhead, white sturgeon, and striped bass. Although 30 
impacts may occur, they would be localized and not affect the species as a whole, and therefore 31 
would not be anticipated to amount to a reduction in fishing opportunities. The effect is not adverse 32 
because it would not result in a substantial long-term reduction in recreational fishing 33 
opportunities. 34 

Impact REC-6: Cause a Change in Reservoir or Lake Elevations Resulting in Substantial 35 
Reductions in Water-Based Recreation Opportunities and Experiences at North- and South-36 
of-Delta Reservoirs 37 

NEPA Effects: Generally, the peak recreation season at the reservoirs falls between May to 38 
September. Reservoirs are usually at maximum storage volume and surface water elevation in May 39 
and decline over the course of the summer through September. This analysis compares the results of 40 
the CALSIM II end-of-September reservoir water surface elevations because typically this month has 41 
the most instances when reservoir elevations fall below key recreation thresholds (i.e., number of 42 
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years out of the 82 simulated when the September end-of-month storage is less than the recreation 1 
elevation threshold). Under these low surface water elevations, the overall usable reservoir area is 2 
reduced and previously submerged islands or shoals may become exposed and affect boating safety. 3 
In addition, shoreline recreation becomes degraded. 4 

For each reservoir, a specific water surface level elevation was selected as the “recreation 5 
threshold,” an initial indicator to represent constrained boating conditions for the comparison of the 6 
BDCP action alternative conditions to Existing Conditions (CEQA baseline) and the No Action 7 
Alternative (2060) (alternative operations contribution [impact] comparison) (Table 15-12a and 8 
Table 15-12b). Additional consideration of other factors is discussed, for instance where the 9 
modeling results show substantial changes to reservoir levels that may affect recreation at a 10 
particular location (generally, this occurs for San Luis Reservoir). Also see Chapter 3, Description of 11 
Alternatives, Section 3.6.4.2, for detailed information on the operational scenarios, and Appendix 5A, 12 
Modeling Methodology, for an explanation of the CALSIM II model and assumptions. 13 

Existing Conditions (CEQA Baseline) Compared to Alternative 4 (2060) 14 

As shown in Table 15-12a and Table 15-12b, under Alternative 4 Operational Scenarios H1, H2, H3, 15 
and H4 recreation thresholds would be exceeded more frequently at Trinity, Shasta, Oroville, 16 
Folsom, and San Luis Reservoirs relative to Existing Conditions. These changes represent a greater 17 
than 10% increase in the frequency the recreation thresholds are exceeded. However, as discussed 18 
under Section 15.3.1, Methods for Analysis, these changes in SWP/CVP reservoir elevations are 19 
primarily attributable to sea level rise and climate change. It is not possible to specifically define the 20 
exact extent of the changes due to implementation of the action alternative using these model 21 
simulation results. Thus, the precise contributions of sea level rise and climate change to the total 22 
differences between Existing Conditions and Alternative 4 cannot be isolated in this comparison. 23 
Please refer to the comparison of the No Action Alternative (2060) to Alternative 4 (2060) for a 24 
discussion of the potential effects on end-of-September reservoir and lake elevations attributable to 25 
operation of Alternative 4. 26 

No Action Alternative (2060) Compared to Alternative 4 (2060) 27 

The comparison of Alternative 4 (2060) to the No Action Alternative (2060) condition most closely 28 
represents changes in reservoir elevations that may occur as a result of operation of the alternative 29 
because both conditions include sea level rise and climate change (see Appendix 5A, Modeling 30 
Methodology). As shown in Table 15-12a and Table 15-12b, Alternative 4 Operational Scenarios H1, 31 
H2, H3, and H4 would result in changes in the frequency with which the end-of-September reservoir 32 
levels at Trinity Shasta, Oroville, Folsom New Melones and San Luis Reservoirs would fall below 33 
levels identified as important water-dependent recreation thresholds. With the exception of San 34 
Luis Reservoir, the CALSIM II modeling results indicate that reservoir levels under Alternative 4 35 
operations would either not change or would fall below the individual reservoir recreation 36 
thresholds less frequently than under No Action Alternative (2060) conditions. Operation of 37 
Alternative 4 would not adversely affect water-dependent or water-enhanced recreation at these 38 
reservoirs. Overall, these conditions represent improved recreation conditions under operation of 39 
Alternative 4 because there would be fewer years in which end-of-September reservoir levels would 40 
fall below the recreation thresholds thus indicating better boating opportunities, when compared to 41 
No Action Alternative (2060) conditions. 42 

The modeling results for San Luis Reservoir indicates there could be up to 11, 38, 28, and 46 43 
additional years under Alternative 4 Scenario H1, H2, H3, and H4, respectively during which the 44 
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reservoir level would fall below the reservoir boating threshold at the end of September for the 1 
Dinosaur Point boat launch. In addition, at the Basalt boat launch, which is accessible to elevation 2 
340 feet, operations under Alternative 4 Scenarios H2 and H4 would result in 15 and 29 additional 3 
years during which reservoir elevations would fall below the recreation threshold relative to the No 4 
Action Alternative (2060) condition. This is a greater than 10% change and would be considered a 5 
substantial reduction in recreational boating opportunities at San Luis Reservoir. Shoreline fishing 6 
would still be possible, and other recreation activities at the reservoir—picnicking, biking, hiking, 7 
and fishing—would be available. The reduction in surface elevations at San Luis Reservoir under 8 
Scenarios H1 and H2 and H4 would result in an adverse impact on recreation occurring at the 9 
reservoir by restricting access by boaters. Mitigation Measure REC-6 would be available to address 10 
this effect. 11 

CEQA Conclusion: This impact on water-dependent and water-enhanced recreation opportunities at 12 
north- and south-of-Delta reservoirs would be less than significant because, with the exception of 13 
San Luis Reservoir, the CALSIM II modeling results indicate that reservoir levels attributable to 14 
Alternative 1A (2060) operations would either not change (New Melones Reservoir) or would fall 15 
below the individual reservoir thresholds less frequently than under No Action Alternative (2060). 16 
These changes in reservoir and lake elevations would result in a less-than-significant impact on 17 
recreation opportunities and experiences at Trinity Lake, Shasta Lake, Lake Oroville, Folsom Lake, 18 
and New Melones Lake. At Trinity Lake, Shasta Lake, Lake Oroville, and Folsom Lake, because there 19 
would be fewer years in which the reservoir or lake levels fall below the recreation threshold 20 
relative to No Action Alternative (2060) conditions, these effects would be considered beneficial 21 
effects on recreation opportunities and experiences. Operation of Alternative 4 would not 22 
substantially affect water-dependent or water-enhanced recreation at these reservoirs. At San Luis 23 
Reservoir, although boating opportunities would be reduced more frequently for the Dinosaur Point 24 
boat launch and the Basalt boat launch would not substantially change. The reduction in reservoir 25 
access by boaters under Scenarios H2 and H4 would be significant because it is a greater than 10% 26 
change (8 additional years or more). Operations as modeled under Alternative 4 Scenarios H2 and 27 
H4 could substantially affect recreational boating at San Luis Reservoir and could result in a 28 
significant impact. Mitigation Measure REC-6 would reduce this impact to less than significant. 29 

Mitigation Measure REC-6: Provide a Temporary Alternative Boat Launch to Ensure 30 
Access to San Luis Reservoir 31 

Consistent with applicable recreation management plans, DWR and Reclamation will work with 32 
DPR to establish a boat ramp extension at or near the Basalt boat launch or other alternative 33 
boat ramp site at San Luis Reservoir to maintain reservoir access in years when access becomes 34 
unavailable. 35 

Impact REC-7: Result in Long-Term Reduction in Water-Based Recreation Opportunities as a 36 
Result of Maintenance of the Proposed Water Conveyance Facilities 37 

NEPA Effects: Intake maintenance, such as painting, cleaning, making repairs, conducting biofouling 38 
prevention, conducting corrosion prevention, and maintaining equipment could have a minor effect 39 
on boat passage and navigation in the Sacramento River. Repair efforts requiring barges and divers, 40 
as well as activities to remove debris and sediment, could cause a temporary impediment to boat 41 
movement and result in slowing of Sacramento River boat traffic in the immediate vicinity of the 42 
affected intake structure and reduce opportunities for waterskiing, wakeboarding, or tubing in the 43 
immediate vicinity of the intake structures. However, boat passage and navigation on the river 44 
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would still be possible around any barges or other maintenance equipment and these effects would 1 
be expected to be short-term (2 years or less). In addition, the areas around the proposed intake 2 
locations are not usually used for waterskiing, wakeboarding, or tubing, and many miles of the 3 
Sacramento River would still be usable for these activities during periodic maintenance events. 4 

Maintenance of intake facilities would result in periodic temporary but not substantial adverse 5 
effects on boat passage and water-based recreational activities. Any effects would be short-term and 6 
intermittent. Other facility maintenance activities would occur on land and would not affect boat 7 
passage and navigation. Implementation of the environmental commitment to provide notification 8 
of maintenance activities in waterways (Appendix 3B, Environmental Commitments) would reduce 9 
these effects. These effects are not considered adverse. 10 

CEQA Conclusion: Effects on recreation resulting from the maintenance of intake facilities would be 11 
short-term and intermittent and would not result in significant impacts on boat passage, navigation, 12 
or water-based recreation within the vicinity of the intakes. In addition, implementation of the 13 
environmental commitment to provide notification of maintenance activities in waterways 14 
(Appendix 3B, Environmental Commitments) would further minimize these effects. Intake 15 
maintenance impacts on recreation would be considered less than significant because impacts, if 16 
any, on public access or public use of established recreation facilities would last for 2 years or less. 17 
Mitigation is not required. 18 

Impact REC-8: Result in Long-Term Reduction in Land-Based Recreation Opportunities as a 19 
Result of Maintenance of the Proposed Water Conveyance Facilities 20 

NEPA Effects: Conveyance facility maintenance may include painting, landscaping, equipment 21 
replacement, and mechanical repairs that would be short-term and intermittent and would not 22 
affect recreation opportunities. Maintenance activities for these facilities would be conducted within 23 
the individual facility right-of-way, which does not include any recreation facilities or recreation use 24 
areas. In addition, there would be no public recreation use of the new facilities. Maintenance would 25 
not result in any significant noise that would affect nearby recreational opportunities. Therefore, 26 
there would be no effects on recreation opportunities as a result of maintenance of the proposed 27 
water conveyance facilities. 28 

CEQA Conclusion: Maintenance of conveyance facilities would be short-term and intermittent and 29 
would not result in any changes to land-based recreational opportunities. Therefore, there would be 30 
no impact. Mitigation is not required. 31 

Impact REC-9: Result in Long-Term Reduction in Fishing Opportunities as a Result of 32 
Implementing CM2–CM21 33 

NEPA Effects: Construction, and operation and maintenance of the proposed conservation 34 
components as part of Alternative 4 could have effects related to recreational fishing that are similar 35 
in nature to those discussed above for construction, and operation and maintenance of proposed 36 
water conveyance facilities. Although similar in nature, the potential intensity of any effects would 37 
likely be substantially lower because the nature of the activities associated with implementing the 38 
conservation components would be different—less heavy construction equipment would be 39 
required and the restoration actions would be implemented over a longer time frame than CM1. 40 
Potential effects from implementation of the conservation components would be dispersed over a 41 
larger area and would generally involve substantially fewer construction and operation effects 42 
associated with built facilities. Additionally, overall, the habitat restoration and enhancement 43 
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components would be expected to result in long-term benefits to aquatic species. Additional 1 
discussion related to the individual conservation measures is provided below. 2 

Under CM2, the Yolo Bypass would be modified to increase the frequency, duration, and magnitude 3 
of floodplain inundation. These actions would improve passage and habitat for Sacramento splittail, 4 
Chinook salmon, lamprey, and possibly steelhead. The modifications, which include fish passage 5 
improvements and flow management facilities, would be implemented in four phases starting with 6 
plan implementation and continuing to approximately 2063. CM2 would reduce migratory delays 7 
and loss of adult salmon, steelhead, and sturgeon at Fremont Weir and other structures; enhance 8 
rearing habitat for Sacramento River Basin salmonids; enhance spawning and rearing habitat for 9 
Sacramento splittail; and improve food sources for delta smelt downstream of the bypass. To 10 
achieve this, CM2 includes modifications to the Yolo Bypass that, in balance with existing uses, 11 
would benefit covered fish by increasing the frequency, duration, and magnitude of floodplain 12 
inundation and improving fish passage. 13 

Yolo Bypass fishery enhancement would be achieved with site-specific projects to construct fish 14 
passage improvements and facilities to introduce and manage additional flows for seasonal 15 
floodplain habitat. Prior to construction for each project, the preparatory actions would include 16 
interagency coordination, feasibility evaluations, site or easement acquisition, modifications to 17 
agricultural practices, development of site-specific plans, and environmental compliance. 18 

The YBFEP would propose a balance between important uses of the Yolo Bypass such as flood 19 
protection, agriculture, endangered terrestrial species habitat, fisheries habitat, the Yolo Natural 20 
Heritage Program, and managed wetlands habitat as described in existing state and federal land 21 
management plans associated with the Yolo Bypass Wildlife Area and existing conservation 22 
easements on private land. 23 

Noise and the physical footprint associated with these physical modifications would temporarily 24 
affect the quality and access of fishing opportunities in the affected areas. The maximum extent of 25 
inundation in the Yolo Bypass would not increase from current conditions, but the frequency and 26 
duration of inundation events would increase. This modification in operations would affect onshore 27 
fishing opportunities. Shore fishing would be temporarily affected by reduced access to the popular 28 
deeper channels due to an increased floodplain footprint in the Yolo Bypass Wildlife Area. This 29 
conservation measure was designed, in part, to improve habitat for covered fish species, including 30 
Chinook salmon, green and white sturgeon, and steelhead. These habitat improvement elements 31 
would lead to increased populations of targeted fish species, which over time, could benefit 32 
recreational fishing opportunities. Thus, to the extent that access is available to anglers, the fishing 33 
experience for native sport species benefiting from this measure would improve based on 34 
hypothetical higher catch rates. Environmental commitments would be available to reduce the 35 
effects of inundation on fishing opportunities. 36 

CM4 would provide for the restoration of 16,300 acres of tidal habitat (brackish emergent wetland, 37 
freshwater emergent wetland, perennial aquatic, other wetland, and adjacent upland [to 38 
accommodate sea level rise]) in the near-term and up to 65,000 acres in the late long-term. The 39 
extent of restored tidal habitat includes a contiguous habitat gradient encompassing restored 40 
shallow subtidal aquatic habitat, restored tidal mudflat, restored tidal marsh plain habitat, and 41 
adjoining transitional upland habitat. Areas to be restored would be modified by breaching and 42 
lowering levees, constructing new or modified levees to protect adjacent areas from flooding, 43 
connecting remnant sloughs or channels to improve circulation, and modifying ground elevations to 44 
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reduce effects of subsidence. Tidal habitat restoration activities would lead to temporary decreases 1 
in boat and onshore fishing opportunities and quality due to the physical footprint, noise, odors, and 2 
other conditions created by site preparation and earthwork activities, including channel and bank 3 
modification in restoration areas. Tidal habitat restoration could permanently disrupt existing 4 
points of fishing access, eliminating recreational opportunities. Depending on the extent of 5 
recreational access granted to the public in new tidal habitat areas, however, this measure could 6 
also support expanded opportunity for shore-based and boat fishing. This conservation measure 7 
was designed, in part, to improve habitat for covered fish species, including Chinook salmon, green 8 
and white sturgeon, river and Pacific lamprey, and steelhead. CM4 would improve fish habitat which 9 
would be expected to lead to increased populations of targeted fish species, which over time, would 10 
benefit fishing experience associated with these and other target species that benefit from restored 11 
tidal habitat. 12 

Another guiding principle in the design of CM4 is the limitation of environmental conditions that 13 
favor nonnative predator fish species, including striped bass. Predator removal measures would be 14 
highly localized and would not appreciably decrease Delta-wide abundance of predatory game fish 15 
(refer to Chapter 11, Fish and Aquatic Resources, Section 11.3.4.9). The recreational experience 16 
associated with fishing for these species would not be expected to be substantially reduced. On 17 
balance, it is anticipated that CM4 would have a minor positive effect on the fishing experience in the 18 
Delta region. 19 

CM5 provides for the restoration of 1,000 acres of seasonally inundated floodplain habitat within 20 
the Delta in the early long-term and up to 10,000 acres in the late long-term. Seasonally inundated 21 
floodplain restoration could occur along channels in many locations in the north, east, and/or south 22 
Delta. In most areas, setback levees would be constructed to modify the channel configuration. The 23 
most promising opportunities for large-scale restoration are in the south Delta along the San 24 
Joaquin, Old, and Middle Rivers channels. While temporary earthwork and site preparation 25 
measures could temporarily limit recreational access and interfere with the quality of fishing in 26 
restoration areas, this measure would result in an increase in boat fishing opportunities as a result 27 
of improvements in riparian habitat for a number of fish species and increased areas for boat 28 
navigation. Similar improvements may also exist for onshore fishing, though current points of access 29 
may be eliminated following implementation of restoration activities. 30 

Within the first 40 years of Plan implementation, a total of 10,000 acres of seasonally inundated 31 
floodplain would be restored under Alternative 4. Seasonally inundated floodplain restoration could 32 
occur along channels in many locations in the north, east, and/or south Delta. These restoration 33 
measures would result in a further increase in onshore and boat fishing opportunities due to 34 
improvements in riparian habitat for fish; however, existing points of access may be modified or 35 
disrupted. 36 

CM6 would create benches on the outboard side of levees or create setback levees. Site preparation 37 
and earthwork associated with the construction of these areas and potential access restrictions 38 
would lead to temporary or permanent decreases in boat and onshore fishing quality and 39 
opportunities. However, CM6 was designed, in part, to improve habitat for covered fish species, 40 
including Chinook salmon, sturgeon, and steelhead. CM6 would improve the fishing experience 41 
associated with these and other target species that benefit from enhanced channel margin habitat. 42 
Another guiding principle in the design of this measure is the limitation of environmental conditions 43 
that favor nonnative predator fish species, including striped bass. The recreational experience 44 
associated with fishing for these species would be reduced by this measure. After 20 years of 45 
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implementation, the BDCP would cumulatively enhance 10 miles of channel margin habitat. After 30 1 
years, this measure would cumulatively enhance 20 miles of channel margin. This measure would 2 
modify channel geometry and restore riparian, marsh, and mudflat habitats along existing levees. On 3 
balance, it is anticipated that because of these habitat improvements and expected increase in 4 
targeted fish populations, this measure would make a minor improvement to the fishing experience 5 
in the Delta region. 6 

CM7 would restore 1,100 acres of riparian habitat in the first 15 years and up to 5,000 acres in the 7 
late long-term. Areas chosen for implementation of this measure would be associated with 8 
restoration and enhancement activities associated with CM4, CM5, and CM6. Restoration of riparian 9 
habitat would support fish habitat by increasing the input of organic material and by increasing the 10 
extent of shaded riverine aquatic (SRA) cover. By year 40 of implementation, the BDCP would 11 
cumulatively restore 5,000 acres of riparian habitat. While construction activities associated with 12 
this component may temporarily or permanently restrict some access for anglers and create 13 
temporary conditions less favorable for fishing activities, this measure would improve fish habitat, 14 
which would be expected to result in higher populations of targeted species and lead to an enhanced 15 
fishing experience. 16 

Under CM11 management plans for natural communities may be prepared for specific reserves or 17 
for multiple reserves within a specified geographic area. Management and enhancement actions 18 
would be implemented for the following natural communities: tidal aquatic and wetland, nontidal 19 
aquatic and wetland, riparian, grasslands and associated seasonal wetland, inland dune scrub, and 20 
agricultural lands and managed wetlands. Depending on the level of recreational access granted by 21 
management plans, this measure could increase or decrease opportunities for anglers within the 22 
Delta region. 23 

CM12 would minimize adverse effects of methylmercury on covered fish species, including white 24 
sturgeon and North American green sturgeon, and Sacramento splittail. This measure, if successful 25 
in reducing predation caused as a byproduct of methylmercury and improving fish health, would 26 
support an enhanced fishing experience for onshore and boat-based anglers. 27 

CM13 would control nonnative aquatic vegetation including Brazilian waterweed, water hyacinth, 28 
and other nonnative submerged and floating aquatic vegetation in BDCP tidal habitat restoration 29 
areas. Site-specific conditions and the intended goal would dictate the specific method of removal. 30 
This measure is hypothesized to reduce predation mortality on covered species (juvenile salmon, 31 
steelhead, and splittail) by reducing habitat for nonnative predatory fish and by increasing turbidity 32 
levels. Increased turbidity could also support delta and longfin smelt foraging. Control of nonnative 33 
aquatic vegetation could also support access to additional rearing habitat for covered species, as 34 
well as increased food availability stemming from greater light levels for phytoplankton growth. 35 
Operations associated with vegetation control, particularly mechanical removal, would 36 
intermittently and temporarily affect the quality of fishing. However, this measure would increase 37 
opportunities for onshore and boat fishing for species that are hampered by the presence of 38 
excessive nonnative vegetation. While these activities would reduce the fishing experience related to 39 
nonnative predatory fish, overall these efforts would not appreciably reduce Delta-wide abundances 40 
of predatory game fish (i.e., largemouth bass, striped bass) and populations would not be 41 
diminished to the extent that fishing opportunities would be adversely affected (refer to Chapter 11, 42 
Fish and Aquatic Resources, Section 11.3.4.9). 43 
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CM14 would maintain dissolved oxygen (DO) levels above levels that impair covered fish species in 1 
the Stockton Deep Water Ship Channel when covered species are present. The BDCP would operate 2 
and maintain an oxygen aeration facility in the Stockton Deep Water Ship Channel to increase DO 3 
concentrations. By improving conditions for covered and game fish species, this measure would 4 
increase opportunities for onshore and boat fishing activities. 5 

CM15 would reduce local effects of predators on covered fished species by conducting predator 6 
control in areas with high predator density. Predator hot spots would be identified and control 7 
methods would be adopted including the removal of predator hiding spots, modification of channel 8 
geometry, targeted removal of predators, and other focused methods as dictated by site-specific 9 
conditions and the intended outcome or goal. Preference for which hot spots to address would be 10 
given to areas of high overlap with covered fish species, such as migratory routes or spawning and 11 
rearing habitats. Predator control would decrease opportunities for onshore and boat fishing for 12 
species targeted for removal but would improve fishing opportunities for game species benefiting 13 
from reduced predation. If implementation includes a relaxation of regulations relating to bag limits 14 
or size restrictions associated with predatory species, this measure would carry a beneficial effect 15 
for anglers targeting these species as well. Overall, as for other CMs targeting predator species, these 16 
efforts would not appreciably reduce Delta-wide abundances of predatory game fish such that 17 
recreational fishing would be adversely affected (refer to Chapter 11, Fish and Aquatic Resources, 18 
Section 11.3.4.9). 19 

CM16 involves nonphysical fish barriers (BioAcoustic Fish Fences [BAFFs]) at the junction of 20 
channels with low survival of outmigrating juvenile salmonids to deter fish from entering these 21 
channels. Nonphysical fish barrier placement locations would include Georgiana Slough, the head of 22 
Old River, the Delta Cross Channel, Turner Cut and Columbia Cut (note that Turner and Columbia 23 
Cut each have two channels, and thus would require two barriers). Installation of these barriers 24 
could temporarily limit fishing activities by creating noise and necessitating a physical footprint in 25 
existing fishing areas. This measure would decrease opportunities for onshore and boat fishing in 26 
some channels but would support overall native fish populations, resulting in a mixed, but minimal, 27 
effect on fishing opportunities across the Delta region. 28 

To address the illegal harvest of covered species across the study area, under CM17, the BDCP 29 
Implementation Office would contribute funds directly to the CDFW Delta-Bay Enhanced 30 
Enforcement Program to hire and equip additional staff to improve enforcement against poaching of 31 
covered species. The program currently has a 10-warden squad; the BDCP would provide funds to 32 
hire and equip 23 additional staff, including 17 game wardens and 6 supervisory and administrative 33 
staff, to increase enforcement of fishing regulations. While this measure would curb illegal fishing 34 
activities and could result in greater regulatory burdens for law-abiding anglers as a result of 35 
increased inspection frequency, it would increase opportunities for a wider number of individuals 36 
through the enforcement of bag limits. 37 

CM18 would establish new conservation propagation programs and expand the existing program for 38 
delta and longfin smelt. This measure would include development of a delta and longfin smelt 39 
conservation hatchery by USFWS. The specifications and operations of this facility have not been 40 
developed. The final selection of a location for the facility will involve additional environmental 41 
review. The location is expected to be within the study area in the vicinity of Rio Vista. The BDCP 42 
identifies potential USFWS conservation hatchery facility locations in this area (see Figure 3.4-20). 43 
One site is northwest of the city limits and could be used for a supplementation production facility. 44 
This site is not near any existing well-established recreation sites or opportunities and is 45 
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approximately 1 mile from the Sacramento River such that future construction and operation 1 
activities would not be expected to affect water-based recreation opportunities and experiences. 2 
The other site is a former Army Reserve on the west river bank, south of the city limits, that would 3 
be developed as a genetic refuge and research facility. Construction at this site could affect 4 
recreation activities and experiences at the Delta Marina Yacht Harbor, immediately north of the 5 
site, and boating (including boat fishing) on the Sacramento River, depending on noise levels and the 6 
degree of visual disturbances. Additional permitting and environmental documentation would be 7 
needed to implement this conservation measure once facility designs and funding are available. 8 
Overall, implementation of CM18 would not be expected to have an adverse effect on fishing 9 
opportunities because construction of the facility would be anticipated to last 2 years or less (short 10 
term) and operation of the facility would not be expected to affect recreational fishing. 11 

Under CM19, the BDCP Implementation Office would provide a mechanism for implementing 12 
stormwater treatment measures that would result in decreased discharge of contaminants to the 13 
Delta. These measures would be focused on urban areas and would fund local government projects 14 
to reduce pollutant discharges in stormwater. This conservation measure is intended to reduce the 15 
amount of pollution in stormwater runoff entering Delta waterways. These efforts would benefit 16 
aquatic species, including sport fish populations, in the study area. There would be no adverse effect 17 
on recreational fishing. 18 

Under CM20, the BDCP Implementation Office would fund a Delta Recreational Users Invasive 19 
Species Program designed to implement actions to prevent the introduction of new aquatic invasive 20 
species and reduce the spread of existing aquatic invasive species via recreational watercraft, 21 
trailers, and other mobile recreational equipment used in aquatic environments in the study area. 22 
The program would consist of two primary elements targeting recreational boaters: education and 23 
outreach, and watercraft inspection. Education and outreach printed materials and interpretive 24 
displays would provide information regarding the presence and range of existing aquatic invasive 25 
species, the various vectors of aquatic invasive species, the threat of existing aquatic invasive 26 
species spreading within the study area, and the risk of new aquatic invasive species introductions. 27 
The watercraft inspection would involve development and implementation of a comprehensive 28 
inspection program. This type of program involves screening interviews at the point of entry; a 29 
comprehensive inspection of all high risk watercraft, trailers, and equipment identified as high-risk 30 
during the screening interview; decontamination and/or quarantine or exclusion of watercraft, 31 
trailers, and equipment that are not clean, drained, and dry; and optional vessel certification. These 32 
efforts would benefit aquatic species, including sport fish populations, in the study area. Although 33 
there could be a marginal effect on the recreation experience if boaters are delayed at the boat 34 
launch, it is expected that there would be no adverse effect on recreational fishing. 35 

Under CM21, the BDCP proponents would provide funding for actions that would minimize the 36 
potential for entrainment of covered fish associated with operation of nonproject diversions and 37 
also to improve Delta ecosystem health by reducing the diversion of plankton and other nutritional 38 
resources into nonproject diversions, thereby benefiting all covered fishes. The number and size of 39 
the diversions that would be eliminated are not precisely known because the affected parcels have 40 
not yet been identified and moreover, some existing diversions may be remediated before being 41 
incorporated into the BDCP preserve system. Unscreened diversions may be handled through 42 
removal of individual diversions that have relatively large effects on covered fish species; 43 
consolidation of multiple unscreened diversions to a single or fewer screened diversions placed in 44 
lower quality habitat; relocation of diversions with substantial effects on covered species from high 45 
quality to lower quality habitat, in conjunction with screening; reconfiguration and screening of 46 
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individual diversions in high quality habitat to take advantage of small-scale distribution patterns 1 
and behavior of covered fish species relative to the location of individual diversions in the channel; 2 
voluntary alteration of the daily and seasonal timing of diversion operation; or other methods may 3 
be implemented if the technical team determines it to be appropriate. Implementation of this 4 
measure would likely involve some in-water construction at some sites. These activities would be 5 
highly localized and of short duration and would not be expected to result in adverse effects on 6 
recreational fishing in the study area. Mitigation measures and environmental commitments would 7 
be available to reduce the effects of construction on recreation opportunities and experiences in the 8 
study area. 9 

During the implementation stage, construction activity associated with conservation measures could 10 
result in adverse effects on recreation by temporarily or permanently limiting access to fishing sites 11 
and disturbing fish habitat. The conservation measures are expected to result in a long-term 12 
beneficial effect on recreation by enhancing aquatic habitat and fish abundance in the study area. 13 

CEQA Conclusion: Significant impacts could occur from implementation of CMs 2-21 if it resulted in 14 
a long-term reduction in fishing opportunities. During the implementation stage, CM2-CM21 could 15 
result in impacts on fishing opportunities by temporarily or permanently limiting access to fishing 16 
sites and disturbing fish habitat.  17 

CM2 would increase the floodplain footprint in the Yolo Bypass Wildlife Area, which would result in 18 
decreased onshore fishing opportunities. These impacts would be considered less than significant 19 
because the BDCP would include environmental commitments to consult with CDFW to expand 20 
wildlife viewing, angling, and hunting opportunities, as described in Recommendation DP R14 of the 21 
Delta Plan (Appendix 3B, Environmental Commitments).  22 

CM4, CM13, and CM15 target predator fish species and although these CMs would result in highly 23 
localized reductions of predatory species, overall, these measures would not result in an appreciable 24 
decrease in Delta-wide abundances of predatory game fish (refer to Chapter 11, Fish and Aquatic 25 
Resources, Section 11.3.4.9). Construction of facilities could have short-term impacts on the noise or 26 
visual setting and could indirectly affect recreational fishing.  27 

Environmental commitments that will reduce construction-related impacts on recreation include a 28 
noise abatement plan and consultation with CDFW to expand recreational opportunities (Appendix 29 
3B, Environmental Commitments; also see additional discussion under Impact REC-2 and Impact 30 
REC-3, above). DWR has also made environmental commitments to prevent water quality effects 31 
include environmental training; implementation of stormwater pollution prevention plans, erosion 32 
and sediment control plans, hazardous materials management plans, and spill prevention, 33 
containment, and countermeasure plans; disposal of spoils, and dredged material; and a barge 34 
operations plan (Appendix 3B, Environmental Commitments). 35 

Because construction of the conservation measure component facilities would be less intense and of 36 
shorter duration than construction of CM1 conveyance facilities, the environmental commitments 37 
would reduce the construction-related impacts on recreational fishing associated with the other 38 
conservation measures to a less-than-significant level.  39 

In addition, a number of mitigation measures already being implemented to mitigate effects of 40 
construction of CM1 will address construction-related impacts on recreational fishing by reducing 41 
the degree of aesthetic and visual degradation at construction sites (see Chapter 17, Aesthetics and 42 
Visual Resources, Section 17.3.3.2, Mitigation Measures AES-1a, AES-1b, AES-1c, AES-1d, AES-1e, 43 
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AES-1f, AES-1g, AES-4b, and AES-4c; also see additional discussion under Impact REC-2 and Impact 1 
REC-3, above). Mitigation measures TRANS-1a, TRANS-1b, and TRANS-1c will address traffic and 2 
transportation safety and access conditions that could affect public use of recreation areas (see 3 
additional discussion under Impact REC-2 and Impact REC-3, above, and Chapter 19, Transportation, 4 
Section 19.3.3.9). Mitigation measures NOI-1a and NOI-1b will address construction-related noise 5 
concerns (see additional discussion under Impact REC-2 and Impact REC-3, above and Chapter 23, 6 
Noise, Section 23.4.3.9). Finally, should construction of conservation measure facilities require pile-7 
driving, mitigation measures to protect fish and aquatic species would be implemented to reduce 8 
these impacts (see additional discussion under Impact REC-4, above and Chapter 11, Fish and 9 
Aquatic Resources, Section 11.3.4.9). 10 

Further, the individual facilities or conservation elements will undergo additional environmental 11 
review and permitting which will include identification of site-specific measures to further protect 12 
resources. 13 

Therefore, the potential impact on covered and non-covered sport fish species from construction 14 
activities would be considered less than significant. CM2–CM21 in the long-term would be expected 15 
to improve fishing opportunities by enhancing fish habitat in the Yolo Bypass; restoring tidal 16 
habitat, seasonally inundated floodplains, channel margins, and riparian habitat; controlling aquatic 17 
vegetation and predators; controlling illegal harvest of covered species; and expanding boat launch 18 
facilities. In the long term, the impact on fishing opportunities would be considered beneficial 19 
because the conservation measures are intended to enhance aquatic habitat and fish abundance. 20 

Mitigation Measure AES-1a: Locate New Transmission Lines and Access Routes to 21 
Minimize the Removal of Trees and Shrubs and Pruning Needed to Accommodate New 22 
Transmission Lines and Underground Transmission Lines Where Feasible 23 

Please refer to Mitigation Measure AES-1a in Chapter 17, Aesthetics and Visual Resources, 24 
Alternative 1A, Impact AES-1. 25 

Mitigation Measure AES-1b: Install Visual Barriers between Construction Work Areas and 26 
Sensitive Receptors 27 

Please refer to Mitigation Measure AES-1b in Chapter 17, Aesthetics and Visual Resources, 28 
Alternative 1A, Impact AES-1. 29 

Mitigation Measure AES-1c: Develop and Implement a Spoil/Borrow and Reusable Tunnel 30 
Material Area Management Plan 31 

Please refer to Mitigation Measure AES-1c in Chapter 17, Aesthetics and Visual Resources, 32 
Alternative 1A, Impact AES-1. 33 

Mitigation Measure AES-1d: Restore Barge Unloading Facility Sites Once Decommissioned 34 

Please refer to Mitigation Measure AES-1d in Chapter 17, Aesthetics and Visual Resources, 35 
Alternative 1A, Impact AES-1. 36 
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Mitigation Measure AES-1e: Apply Aesthetic Design Treatments to All Structures to the 1 
Extent Feasible 2 

Please refer to Mitigation Measure AES-1e in Chapter 17, Aesthetics and Visual Resources, 3 
Alternative 1A, Impact AES-1. 4 

Mitigation Measure AES-1f: Locate Concrete Batch Plants and Fuel Stations Away from 5 
Sensitive Visual Resources and Receptors and Restore Sites upon Removal of Facilities 6 

Please refer to Mitigation Measure AES-1f in Chapter 17, Aesthetics and Visual Resources, 7 
Alternative 1A, Impact AES-1. 8 

Mitigation Measure AES-1g: Implement Best Management Practices to Implement Project 9 
Landscaping Plan 10 

Please refer to Mitigation Measure AES-1g in Chapter 17, Aesthetics and Visual Resources, 11 
Alternative 1A, Impact AES-1. 12 

Mitigation Measure AES-4b: Minimize Fugitive Light from Portable Sources Used for 13 
Construction 14 

Please refer to Mitigation Measure AES-4b in Chapter 17, Aesthetics and Visual Resources, 15 
Alternative 1A, Impact AES-4. 16 

Mitigation Measure AES-4c: Install Visual Barriers along Access Routes, Where Necessary, 17 
to Prevent Light Spill from Truck Headlights toward Residences 18 

Please refer to Mitigation Measure AES-4c in Chapter 17, Aesthetics and Visual Resources, 19 
Alternative 1A, Impact AES-4. 20 

Mitigation Measure TRANS-1a: Implement Site-Specific Construction Traffic Management 21 
Plan 22 

Please refer to Mitigation Measure TRANS-1a in Chapter 19, Transportation, Alternative 1A, 23 
Impact TRANS-1. 24 

Mitigation Measure TRANS-1b: Limit Hours or Amount of Construction Activity on 25 
Congested Roadway Segments 26 

Please refer to Mitigation Measure TRANS-1b in Chapter 19, Transportation, Alternative 1A, 27 
Impact TRANS-1. 28 

Mitigation Measure TRANS-1c: Make Good Faith Efforts to Enter into Mitigation 29 
Agreements to Enhance Capacity of Congested Roadway Segments 30 

Please refer to Mitigation Measure TRANS-1c in Chapter 19, Transportation, Alternative 1A, 31 
Impact TRANS-1. 32 

Mitigation Measure NOI-1a: Employ Noise-Reducing Construction Practices during 33 
Construction 34 

Please refer to Mitigation Measure NOI-1a in Chapter 23, Noise, Alternative 1A, Impact NOI-1. 35 



 
 

Recreation 

 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

15-41 
2015 

ICF 00139.14 

 

Mitigation Measure NOI-1b: Prior to Construction, Initiate a Complaint/Response 1 
Tracking Program 2 

Please refer to Mitigation Measure NOI-1b in Chapter 23, Noise, Alternative 1A, Impact NOI-1. 3 

Mitigation Measure AQUA-1a: Minimize the Use of Impact Pile Driving to Address Effects 4 
of Pile Driving and Other Construction-Related Underwater Noise 5 

Please refer to Mitigation Measure AQUA-1a in Chapter 11, Fish and Aquatic Resources, 6 
Alternative 1A, Impact AQUA-1. 7 

Impact REC-10: Result in Long-Term Reduction in Boating-Related Recreation Opportunities 8 
as a Result of Implementing CM2–CM21 9 

NEPA Effects: This assessment evaluates BDCP conservation measures related to habitat restoration 10 
and enhancement efforts and those designed to reduce other stressors, describing their potential 11 
effects on boating recreation in the study area. Because the details surrounding the location and 12 
implementation of many of these measures are under development, these topics are addressed at a 13 
programmatic level. CM17, Illegal Harvest Reduction, is an enforcement funding measure; CM19, 14 
Urban Stormwater Treatment, would reduce pollutant discharges in stormwater—these measures 15 
would not affect recreational boating opportunities and are not discussed in this analysis. 16 

Under CM2, the Yolo Bypass would be modified to increase the frequency, duration, and magnitude 17 
of floodplain inundation. These actions would improve passage and habitat for Sacramento splittail, 18 
Chinook salmon, lamprey, and possibly steelhead. The modifications, which include fish passage 19 
improvements and flow management facilities, would be implemented in four phases starting with 20 
plan implementation and continuing to approximately 2063. Boats are not allowed in the Yolo 21 
Bypass Wildlife Area, so there would be no effect on boating opportunities due to construction 22 
activities associated with the physical modifications for this measure. The maximum extent of 23 
inundation in the Yolo Bypass would not increase from current conditions, but the frequency and 24 
duration of inundation events would increase. This measure would not affect opportunities for 25 
boating-related activities as a result of longer inundation periods. 26 

CM4 provides for the restoration of 16,300 acres of tidal habitat (brackish emergent wetland, 27 
freshwater emergent wetland, perennial aquatic, other wetland, and adjacent upland [to 28 
accommodate sea level rise]) in the near-term and up to 65,000 acres in the late long-term. In the 29 
early long-term, BDCP implementation would provide for the cumulative restoration of 25,975 acres 30 
of freshwater and brackish tidal habitat in the BDCP ROAs under all the action alternatives. In the 31 
late long-term, a cumulative 65,000 acres of freshwater and brackish tidal habitat throughout the 32 
ROAs would be restored. The extent of restored tidal habitat includes a contiguous habitat gradient 33 
encompassing restored shallow subtidal aquatic habitat, restored tidal mudflat, restored tidal marsh 34 
plain habitat, and adjoining transitional upland habitat. Areas to be restored would be modified by 35 
breaching and lowering levees, constructing new or modified levees to protect adjacent areas from 36 
flooding, connecting remnant sloughs or channels to improve circulation, and modifying ground 37 
elevations to reduce effects of subsidence. CM4 would lead to temporary decreases in boat-related 38 
recreation opportunities as a result of noise and other conditions associated with channel and bank 39 
modification activities in restoration areas. Following completion of restoration, CM4 would support 40 
expanded opportunities for boating in reconnected and dredged sloughs. 41 
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CM5 provides for restoration of 1,000 acres of seasonally inundated floodplain habitat within the 1 
Delta in the early long-term and up to 10,000 acres in the late long-term. Seasonally inundated 2 
floodplain restoration could occur along channels in many locations in the north, east, and/or south 3 
Delta. In most areas, setback levees would be constructed to modify the channel configuration. The 4 
most promising opportunities for large-scale restoration are in the south Delta along the San 5 
Joaquin, Old, and Middle Rivers channels. These locations offer benefits to covered fish species, 6 
practicability considerations, and compatibility with potential flood management projects. While 7 
site preparation and earthwork activities associated with restoration may temporarily limit some 8 
boating access and lead to degraded conditions resulting from noise, odors, or visual effects, CM5 9 
would result in an increase in boat-related recreation opportunities as a result of the seasonal 10 
expansion of navigable areas. 11 

Channel margin habitat enhancement would modify channel geometry and restore riparian, marsh, 12 
and mudflat habitats along existing levees. At least 5 miles of habitat would be enhanced within the 13 
first 10 years and up to 20 miles after 30 years. CM6 would create benches on the outboard side of 14 
levees or create setback levees. Construction effects including noise, odors, and deteriorated visual 15 
conditions would temporarily alter the quality of the boating experience in enhancement areas. 16 
Where construction and completion of new benches would extend into existing waterways, 17 
navigable areas would be slightly reduced, which would permanently affect boating-related 18 
recreation. However, in cases where setback levees are constructed and channels are expanded, 19 
there would be a slight increase in boating opportunities. 20 

CM11 would provide beneficial effects on boating opportunities by allowing recreation to occur on 21 
approximately 61,000 acres of lands in the BDCP reserve system, consisting of grassland, vernal 22 
pool complex, riparian, managed wetland, and aquatic natural community types (see BDCP Chapter 23 
4, Section 4.2.3.9.2 Recreation). The reserve system would update one boating facility, as well as a 24 
new boat launch facility within the footprint of the North Delta diversion facilities, which would 25 
increase opportunities for boating within the study area. 26 

CM13 would control nonnative aquatic vegetation including Brazilian waterweed, water hyacinth, 27 
and other nonnative submerged and floating aquatic vegetation in BDCP tidal habitat restoration 28 
areas. While aquatic vegetation removal operations could temporarily restrict or obstruct 29 
navigation and reduce the quality of boating, overall the measure would increase boat passage and 30 
navigation and would improve the boating experience. 31 

Under CM16, nonphysical fish barriers would be placed at the head of Old River, the Delta Cross 32 
Channel, and Georgiana Slough, Turner Cut and Columbia Cut (note that Turner and Columbia Cut 33 
each have two channels, and thus would require two barriers). Depending on their design, the 34 
construction and operation of these barriers could constrict boat passage or necessitate lower speed 35 
limits, diminishing the boating experience around the barriers. 36 

Implementing the conservation measures could result in an adverse effect on recreation by limiting 37 
boating by reducing the extent of navigable waterways available to boaters. Once implemented, the 38 
conservation measures could provide beneficial effects to recreation by expanding the extent of 39 
navigable waterways available to boaters, improving and expanding boat launch facilities, and 40 
removing nonnative vegetation that restricts or obstructs navigation. 41 

CM18 would establish new conservation propagation programs and expand the existing program for 42 
delta and longfin smelt. This measure would include development of a delta and longfin smelt 43 
conservation hatchery by USFWS. The specifications and operations of this facility have not been 44 
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developed. The final selection of a location for the facility will involve additional environmental 1 
review. The location is expected to be within the study area in the vicinity of Rio Vista. The BDCP 2 
identifies potential USFWS conservation hatchery facility locations in this area (see Figure 3.4-20). 3 
One site is northwest of the city limits and could be used for a supplementation production facility. 4 
This site is not near any existing well-established recreation sites or opportunities and is 5 
approximately 1 mile from the Sacramento River such that future construction and operation 6 
activities would not be expected to affect water-based recreation opportunities and experiences. 7 
The other site is a former Army Reserve on the west river bank, south of the city limits, that would 8 
be developed as a genetic refuge and research facility. Construction at this site could affect 9 
recreation activities and experiences at the Delta Marina Yacht Harbor, immediately north of the 10 
site, and boating on the Sacramento River, depending on noise levels and the degree of visual 11 
disturbances. The BDCP proponents would implement environmental commitments to include a 12 
noise abatement plan (Appendix 3B, Environmental Commitments; also see additional discussion 13 
under Impact REC-2 and Impact REC-3, above) to lessen these impacts. In addition, a number of 14 
mitigation measures address construction-related impacts on recreational boating by reducing the 15 
degree of aesthetic and visual degradation at the construction site (see Chapter 17, Aesthetics and 16 
Visual Resources, Section 17.3.3.2, Mitigation Measures AES-1a, AES-1b, AES-1c, AES-1d, AES-1e, 17 
AES-1f, AES-1g, AES-4b, and AES-4c; also see additional discussion under Impact REC-2 and Impact 18 
REC-3, above). Mitigation measures TRANS-1a, TRANS-1b, and TRANS-1c will address traffic and 19 
transportation safety and access conditions of the marina (see additional discussion under Impact 20 
REC-2 and Impact REC-3, above, and Chapter 19, Transportation, Section 19.3.3.9). Mitigation 21 
measures NOI-1a and NOI-1b will address construction-related noise concerns (see additional 22 
discussion under Impact REC-2 and Impact REC-3, above and Chapter 23, Noise, Section 23.4.3.9). 23 
Implementation of these measures, as determined applicable to construction of this facility under 24 
future site-specific environmental review, would reduce impacts related to a long-term reduction in 25 
boating-related recreation activities to less than significant. Overall, implementation of CM18 would 26 
not be expected to have an adverse effect on recreational boating opportunities. 27 

Under CM20, the BDCP Implementation Office would fund a Delta Recreational Users Invasive 28 
Species Program designed to implement actions to prevent the introduction of new aquatic invasive 29 
species and reduce the spread of existing aquatic invasive species via recreational watercraft, 30 
trailers, and other mobile recreational equipment used in aquatic environments in the study area. 31 
The program would consist of two primary elements targeting recreational boaters: education and 32 
outreach, and watercraft inspection. Education and outreach printed materials and interpretive 33 
displays would provide information regarding the presence and range of existing aquatic invasive 34 
species, the various vectors of aquatic invasive species, the threat of existing aquatic invasive 35 
species spreading within the study area, and the risk of new aquatic invasive species introductions. 36 
The watercraft inspection would involve development and implementation of a comprehensive 37 
inspection program. This type of program involves screening interviews at the point of entry; a 38 
comprehensive inspection of all high risk watercraft, trailers, and equipment identified as high-risk 39 
during the screening interview; decontamination and/or quarantine or exclusion of watercraft, 40 
trailers, and equipment that are not clean, drained, and dry; and optional vessel certification. 41 
Although there could be a marginal effect on the recreation experience if boaters are delayed at the 42 
boat launch, it is expected that there would be no adverse effect on recreational boating. 43 

Under CM21, the BDCP proponents would provide funding for actions that would minimize the 44 
potential for entrainment of covered fish associated with operation of nonproject diversions and 45 
also to improve Delta ecosystem health by reducing the diversion of plankton and other nutritional 46 
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resources into nonproject diversions, thereby benefiting all covered fishes. The number and size of 1 
the diversions that would be eliminated are not precisely known because the affected parcels have 2 
not yet been identified and moreover, some existing diversions may be remediated before being 3 
incorporated into the BDCP preserve system. Unscreened diversions may be handled through 4 
removal of individual diversions that have relatively large effects on covered fish species; 5 
consolidation of multiple unscreened diversions to a single or fewer screened diversions placed in 6 
lower quality habitat; relocation of diversions with substantial effects on covered species from high 7 
quality to lower quality habitat, in conjunction with screening; reconfiguration and screening of 8 
individual diversions in high quality habitat to take advantage of small-scale distribution patterns 9 
and behavior of covered fish species relative to the location of individual diversions in the channel; 10 
voluntary alteration of the daily and seasonal timing of diversion operation; or other methods may 11 
be implemented if the technical team determines it to be appropriate. Implementation of this 12 
measure would likely involve some in-water construction at some sites. These activities would be 13 
highly localized and of short duration and would not result in adverse effects on recreational 14 
boating in the study area.  15 

With the exception of CM 18, these measures would not result in a long-term reduction in boating-16 
related recreation activities. With mitigation implemented, CM 18 would result not be adverse. 17 
Overall, this impact would not be adverse. 18 

CEQA Conclusion: Channel modification and other activities associated with implementation of 19 
some habitat restoration and enhancement measures and other conservation measures would limit 20 
some opportunities for boating and boating-related recreation by reducing the extent of navigable 21 
water available to boaters. Temporary effects would also stem from construction, which may limit 22 
boat access, speeds, or create excess noise, odors, or unattractive visual scenes during periods of 23 
implementation. However, BDCP conservation measures would also lead to an enhanced boating 24 
experience by expanding the extent of navigable waterways available to boaters, improving and 25 
expanding boat launch facilities, and removing nonnative vegetation that restricts or obstructs 26 
navigation. Overall, these measures would not be anticipated to result in a long-term reduction in 27 
boating-related recreation activities; therefore, this impact is considered less than significant for the 28 
conservation measures, with the exception of CM18, discussed further below. 29 

Under CM18, construction of a genetic refuge and research facility at the former Army Reserve near 30 
the Delta Marina Yacht Harbor could result in construction-related impacts on boaters at this site. 31 
The BDCP proponents would implement environmental commitments to include a noise abatement 32 
plan (Appendix 3B, Environmental Commitments; also see additional discussion under Impact REC-2 33 
and Impact REC-3, above) to lessen these impacts. However, construction of CM18 would result in 34 
significant impacts. A number of mitigation measures address construction-related impacts on 35 
recreational boating by reducing the degree of aesthetic and visual degradation at the construction 36 
site (see Chapter 17, Aesthetics and Visual Resources, Section 17.3.3.2, Mitigation Measures AES-1a, 37 
AES-1b, AES-1c, AES-1d, AES-1e, AES-1f, AES-1g, AES-4b, and AES-4c; also see additional discussion 38 
under Impact REC-2 and Impact REC-3, above). Mitigation measures TRANS-1a, TRANS-1b, and 39 
TRANS-1c will address traffic and transportation safety and access conditions of the marina (see 40 
additional discussion under Impact REC-2 and Impact REC-3, above, and Chapter 19, Transportation, 41 
Section 19.3.3.9). Mitigation measures NOI-1a and NOI-1b will address construction-related noise 42 
concerns (see additional discussion under Impact REC-2 and Impact REC-3, above and Chapter 23, 43 
Noise, Section 23.4.3.9). Implementation of these measures, as determined applicable to 44 
construction of this facility under future site-specific environmental review, would reduce impacts 45 
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related to a long-term reduction in boating-related recreation activities to less than significant. No 1 
additional mitigation would be required. 2 

Mitigation Measure AES-1a: Locate New Transmission Lines and Access Routes to 3 
Minimize the Removal of Trees and Shrubs and Pruning Needed to Accommodate New 4 
Transmission Lines and Underground Transmission Lines Where Feasible 5 

Please refer to Mitigation Measure AES-1a in Chapter 17, Aesthetics and Visual Resources, 6 
Alternative 1A, Impact AES-1. 7 

Mitigation Measure AES-1b: Install Visual Barriers between Construction Work Areas and 8 
Sensitive Receptors 9 

Please refer to Mitigation Measure AES-1b in Chapter 17, Aesthetics and Visual Resources, 10 
Alternative 1A, Impact AES-1. 11 

Mitigation Measure AES-1c: Develop and Implement a Spoil/Borrow and Reusable Tunnel 12 
Material Area Management Plan 13 

Please refer to Mitigation Measure AES-1c in Chapter 17, Aesthetics and Visual Resources, 14 
Alternative 1A, Impact AES-1. 15 

Mitigation Measure AES-1d: Restore Barge Unloading Facility Sites Once Decommissioned 16 

Please refer to Mitigation Measure AES-1d in Chapter 17, Aesthetics and Visual Resources, 17 
Alternative 1A, Impact AES-1. 18 

Mitigation Measure AES-1e: Apply Aesthetic Design Treatments to All Structures to the 19 
Extent Feasible 20 

Please refer to Mitigation Measure AES-1e in Chapter 17, Aesthetics and Visual Resources, 21 
Alternative 1A, Impact AES-1. 22 

Mitigation Measure AES-1f: Locate Concrete Batch Plants and Fuel Stations Away from 23 
Sensitive Visual Resources and Receptors and Restore Sites upon Removal of Facilities 24 

Please refer to Mitigation Measure AES-1f in Chapter 17, Aesthetics and Visual Resources, 25 
Alternative 1A, Impact AES-1. 26 

Mitigation Measure AES-1g: Implement Best Management Practices to Implement Project 27 
Landscaping Plan 28 

Please refer to Mitigation Measure AES-1g in Chapter 17, Aesthetics and Visual Resources, 29 
Alternative 1A, Impact AES-1. 30 

Mitigation Measure AES-4b: Minimize Fugitive Light from Portable Sources Used for 31 
Construction 32 

Please refer to Mitigation Measure AES-4b in Chapter 17, Aesthetics and Visual Resources, 33 
Alternative 1A, Impact AES-4. 34 
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Mitigation Measure AES-4c: Install Visual Barriers along Access Routes, Where Necessary, 1 
to Prevent Light Spill from Truck Headlights toward Residences 2 

Please refer to Mitigation Measure AES-4c in Chapter 17, Aesthetics and Visual Resources, 3 
Alternative 1A, Impact AES-4. 4 

Mitigation Measure TRANS-1a: Implement Site-Specific Construction Traffic Management 5 
Plan 6 

Please refer to Mitigation Measure TRANS-1a in Chapter 19, Transportation, Alternative 1A, 7 
Impact TRANS-1. 8 

Mitigation Measure TRANS-1b: Limit Hours or Amount of Construction Activity on 9 
Congested Roadway Segments 10 

Please refer to Mitigation Measure TRANS-1b in Chapter 19, Transportation, Alternative 1A, 11 
Impact TRANS-1. 12 

Mitigation Measure TRANS-1c: Make Good Faith Efforts to Enter into Mitigation 13 
Agreements to Enhance Capacity of Congested Roadway Segments 14 

Please refer to Mitigation Measure TRANS-1c in Chapter 19, Transportation, Alternative 1A, 15 
Impact TRANS-1. 16 

Mitigation Measure NOI-1a: Employ Noise-Reducing Construction Practices during 17 
Construction 18 

Please refer to Mitigation Measure NOI-1a in Chapter 23, Noise, Alternative 1A, Impact NOI-1. 19 

Mitigation Measure NOI-1b: Prior to Construction, Initiate a Complaint/Response 20 
Tracking Program 21 

Please refer to Mitigation Measure NOI-1b in Chapter 23, Noise, Alternative 1A, Impact NOI-1. 22 

Impact REC-11: Result in Long-Term Reduction in Upland Recreational Opportunities as a 23 
Result of Implementing CM2–CM21 24 

NEPA Effects: This section considers upland recreational activities and potential effects from BDCP 25 
conservation measures geared toward the restoration and enhancement of habitat and the 26 
reduction of stressors on covered species. The activities under consideration include hunting, 27 
hiking, walking, wildlife viewing, botanical viewing, nature photography, picnicking, and sightseeing. 28 
The specific location and implementation activities associated with these measures are pending; 29 
thus, these topics are addressed at a programmatic level. Future guidelines governing the level of 30 
recreational access allowed in restored habitat areas would influence the severity of the BDCP’s 31 
effects on these activities. CM17–CM21 involve enforcement, management, or other individual, 32 
localized project components that would not affect upland recreation opportunities. CM17 is an 33 
enforcement funding mechanism and would not result in a physical change to upland areas; 34 
construction under CM18, CM19 or CM21 would not affect existing upland recreation areas; and 35 
CM20 is an enforcement action primarily located at boat launches and would not affect upland 36 
recreation areas and related opportunities. These measures are not discussed further in this 37 
analysis. 38 
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Under CM2, the Yolo Bypass would be modified to increase the frequency, duration, and magnitude 1 
of floodplain inundation. These actions would improve passage and habitat for Sacramento splittail, 2 
Chinook salmon, lamprey, and possibly steelhead. The modifications, which include fish passage 3 
improvements and flow management facilities, would be implemented in four phases starting with 4 
plan implementation and continuing to approximately 2063. The maximum extent of inundation in 5 
the Yolo Bypass would not increase from current conditions, but the frequency and duration of 6 
inundation events would increase. The Yolo Bypass Wildlife Area provides opportunities for upland 7 
recreational activities, including waterfowl and upland game bird hunting, hiking and walking, 8 
wildlife viewing, botanical viewing, and nature photography. Changes to flood management in the 9 
Yolo Bypass have the potential to result in effects on waterfowl and other recreation uses, including 10 
recreational hunting, in this area (Ducks Unlimited 2012). Because the wildlife area closes during 11 
periods of inundation, this measure would decrease opportunities for these activities as a result of 12 
the longer inundation periods in the Yolo Bypass. Under Existing Conditions, flood-related 13 
conditions contribute to Yolo Bypass hunting area closures lasting for up to 2 weeks (14 days) out of 14 
the 100-day hunting season. Removal of berms and levees could also decrease recreational access in 15 
the Yolo Bypass. Construction activities would also temporarily affect the quality of activities by 16 
introducing noise, odors, and unattractive visual scenes into the recreational environment. Longer 17 
inundation events would reduce wetland-dependent wildlife species access to food and could result 18 
in impacts to upland game birds and failure of nesting birds during spring events. This may decrease 19 
hunting and wildlife viewing experiences during non-flooding periods. Winter flood water levels 20 
under CM2 could be deeper than Existing Conditions waterfowl species (e.g., dabbling duck) that 21 
prefer a shallower flooded seasonal wetland area could experience reduced foraging habitat. 22 
Another factor that could affect waterfowl populations and related waterfowl hunting and bird 23 
watching would be spring seed production loss and related decrease of food resources for these 24 
populations (Ducks Unlimited 2012). Hunting in the Yolo Bypass is most common in the lower 25 
elevation portions of the property; thus, low levels of flooding would impact blind areas and free 26 
roam areas and reduce hunting opportunities. As described in Table 3.4.2-1 of Chapter 3 of the 27 
BDCP, two inundation targets have been proposed for CM2, which would attempt to inundate 7,000-28 
10,000 acres from November to May, or 17,000 acres from December through February, every year 29 
for 50 years, which could have potential effects on waterfowl and associated recreational 30 
opportunities. The hunting season for waterfowl lasts from late October through January, so some 31 
months would not be affected by inundation. However, CM2 would still have an adverse effect on 32 
upland recreational opportunities. The BDCP proponents and agencies are considering alternative 33 
methods for managing closures at the wildlife area, such as partial rather than full closures following 34 
flood events, and so it could be that future operations would not adversely affect the overall hunting 35 
season. Additionally, environmental commitments are available to reduce the effects of inundation 36 
on upland recreational opportunities. 37 

CM3 provides the mechanism and guidance for land acquisition and establishment of a system of 38 
conservation lands in the study area necessary to meet BDCP natural community and species habitat 39 
protection objectives. This system of conservation lands would be built over the implementation 40 
term of the BDCP to protect and enhance areas of existing natural communities and covered species 41 
habitat, protect and maintain years of selected plant species with very limited distributions, provide 42 
sites suitable for restoration of natural communities and covered species habitat, and provide 43 
habitat connectivity among the various BDCP conservation land units in the system. This measure 44 
includes tidal habitat restored under CM4; valley/foothill riparian habitat restored under CM7; 45 
grassland habitat restored under CM8; 8,000 acres of grassland habitat protected, vernal pool 46 
complex restored to achieve no net loss under CM9; 600 additional acres vernal pool complex 47 
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protected, nontidal freshwater perennial emergent wetland and nontidal perennial aquatic habitat 1 
restored under CM10; 400 acres of alkali seasonal wetland complex protected and 16,620–32,640 2 
acres of agricultural habitats protected. Depending on the acquisition strategy implemented through 3 
this measure, recreational access for upland activities could be expanded or diminished. 4 
Mechanisms that permit public access would increase opportunities related to upland hunting, 5 
hiking, walking, wildlife viewing, botanical viewing, nature photography, picnicking, and sightseeing. 6 
Alternatively, acquisition that would exclude public recreational use would decrease opportunities 7 
for these activities. 8 

CM4 provides for restoration of 16,300 acres of tidal habitat (brackish emergent wetland, 9 
freshwater emergent wetland, perennial aquatic, other wetland, and adjacent upland [to 10 
accommodate sea level rise]) in the near-term and up to 65,000 acres in the late long-term. In the 11 
late long-term, BDCP implementation would provide for the cumulative restoration of 65,000 acres 12 
of freshwater and brackish tidal habitat in the BDCP ROAs under Alternative 1A. The extent of 13 
restored tidal habitat includes shallow subtidal aquatic habitat, restored tidal mudflat, restored tidal 14 
marsh plain habitat, and adjoining transitional upland habitat. Areas to be restored would be 15 
modified by breaching and lowering levees, constructing new or modified levees to protect adjacent 16 
areas from flooding, connecting remnant sloughs or channels to improve circulation, and modifying 17 
ground elevations to reduce effects of subsidence. Site preparation and earthwork associated with 18 
this restoration could result in temporary closure to recreational areas and excess noise, decreasing 19 
recreational quality. Additionally, some upland areas would be converted to tidal habitat as part of 20 
this measure, limiting access for upland recreation activities including upland hiking and walking, 21 
camping, picnicking, and nature viewing and photography. However, because transitional upland 22 
habitat adjoining tidal areas would also be restored, this could also create new opportunities. 23 
Furthermore, restoration actions adjacent to existing recreational areas could enhance the quality of 24 
the experience in these areas. 25 

CM5 provides for the restoration of 1,000 acres of seasonally inundated floodplain habitat within 26 
the Delta in the early long-term and up to 10,000 acres in the late long-term. Seasonally inundated 27 
floodplain restoration could occur along channels in many locations in the north, east, and/or south 28 
Delta. In most areas, setback levees would be constructed to modify the channel configuration. The 29 
most promising opportunities for large-scale restoration are in the south Delta along the San 30 
Joaquin, Old, and Middle River channels; these locations offer benefits to covered fish species, 31 
practicability considerations, and compatibility with potential flood management projects. Levee 32 
removal and construction would temporarily limit access, while increased inundation of formerly 33 
upland areas would temporarily and permanently limit access, diminishing opportunities for a 34 
range of upland recreational activities including upland hiking, walking, camping, picnicking, upland 35 
game hunting, sightseeing, wildlife and botanical viewing, and nature photography. Noise, odors, 36 
and visual degradation from construction would also temporarily affect upland recreational quality. 37 
However, restoration under this measure would provide additional on-water waterfowl hunting 38 
opportunities and improve the quality of recreational experiences in existing and adjacent 39 
recreation areas. 40 

Channel margin habitat enhancement would modify channel geometry and restore riparian, marsh, 41 
and mudflat habitats along existing levees. Under CM6 at least 5 miles of habitat would be enhanced 42 
within the first 10 years and up to 20 miles after 30 years. At least 5 of the 20 miles of channel 43 
margin enhancement would take place along the Sacramento River and at least 5 miles would be 44 
along the San Joaquin River. The remaining 10 miles would be distributed among other fish 45 
migration channels. Earthwork and site preparation associated with habitat enhancement may limit 46 
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access to existing upland recreational areas and degrade the recreational experience. This measure 1 
would create benches on the outboard side of levees or create setback levees. Where setback levees 2 
and associated enhancement activities close access to existing upland areas, associated recreational 3 
opportunities such as wildlife viewing and hiking would be reduced. Where habitat enhancement 4 
creates new upland areas accessible to recreationists, the opportunities for upland activities would 5 
improve. In either case, habitat enhancements would improve the experience of wildlife-dependent 6 
upland recreational activities from existing, adjacent recreation areas. 7 

CM7 would restore 1,100 acres of riparian habitat in the first 15 years and up to 5,000 acres in the 8 
late long-term. Areas chosen for implementation of this measure would be associated with 9 
restoration and enhancement activities associated with CM4, CM5, and CM6. By year 40 of 10 
implementation, the BDCP would cumulatively restore 5,000 acres of riparian habitat. Restoration of 11 
riparian habitat would support fish habitat by increasing the input of organic material and by 12 
increasing the extent of shaded riverine aquatic cover. While construction activities and access 13 
restrictions associated with this component may temporarily or permanently reduce opportunities 14 
for or quality of upland recreational activities, this measure would restore riparian habitat, which 15 
would support increased opportunities and improved quality of upland game hunting, wildlife 16 
viewing, botanical viewing, nature photography, hiking, walking, picnicking, and sightseeing. 17 

Under CM8, 2,000 acres of grassland within CZ 1, CZ 8, and CZ 11 would be restored. Restoration 18 
activities for this measure would be associated with tidal habitat restoration under CM4 and 19 
agricultural land protection under CM3. Anticipated actions to restore grassland habitat, as 20 
appropriate to site-specific conditions, would include, but not be limited to, acquiring lands, in fee 21 
title or through conservation easements, with site characteristics that support restoration of high–22 
value grassland, restoring grassland by sowing native species using a variety of techniques, and 23 
potentially restoring grazing grassland habitat to modify its vegetation. While earthwork and site 24 
preparation of these areas could temporarily degrade recreational access and quality by introducing 25 
noise and odors into the setting, restoration of grassland communities would increase opportunities 26 
for upland hunting, wildlife viewing, botanical viewing, and nature photography due to 27 
improvements to wildlife and native plant habitats. Restoration of natural areas under this measure 28 
would also increase opportunities for upland hiking, walking, picnicking, and sightseeing. 29 

Under CM9, vernal pool complex in CZ 1, CZ 8, and CZ 11 would be restored to achieve no net loss of 30 
this habitat type associated with BDCP covered activities. Anticipated actions to restore vernal pool 31 
complex habitat include acquiring lands, in fee-title or through conservation easement, suitable for 32 
restoration of vernal pool complex habitat; restoring remnant natural vernal pool and swale 33 
topography; restoring and maintaining natural hydrology; restoring and maintaining natural salt 34 
and suspended clay concentrations in vernal pool water; significantly reducing or preventing the 35 
deposition of substances that increase the fertility of the habitat; controlling the cover of invasive 36 
nonnative plant species; adjusting livestock grazing regimes in vernal pool complexes; preventing 37 
the introduction of invasive species; and hand collecting seed and vernal pool invertebrates from the 38 
vicinity of the vernal pools to be restored as a source for establishment of native species. Activities 39 
associated with the implementation of this measure could temporarily limit access to existing 40 
recreational opportunities and create noise, detracting from the experience; however, restoration of 41 
vernal pool complexes is anticipated to modestly increase opportunities for upland recreation 42 
including wildlife viewing, botanical viewing, and nature photography. 43 

Under CM10, 1,200 acres of nontidal freshwater marsh within CZ 2 and CZ 4 and/or CZ 5 would be 44 
restored by year 40. CM10 actions would be phased with 400 acres restored by year 10, 600 by year 45 
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20 and the cumulative total of 1,200 acres restored by year 40. Restoration of nontidal freshwater 1 
emergent wetland and nontidal perennial aquatic natural communities would provide habitat for 2 
giant garter snake, western pond turtle, and other native wildlife and plant species characteristic of 3 
this habitat. Restored nontidal wetlands would also be designed and managed to support other 4 
native wildlife functions including waterfowl foraging, resting, and brood habitat and shorebird 5 
foraging and roosting habitat. Restored habitat would include preserved transitional upland habitat 6 
to provide upland habitat for giant garter snakes and western pond turtles and nesting habitat for 7 
waterfowl. While construction activities and access restrictions associated with this measure may 8 
reduce some upland recreational opportunities and create temporary construction effects from 9 
activities producing noise or odors, improvements in wildlife and native plant habitats associated 10 
with the measure would increase the quality of upland hunting, wildlife viewing, botanical viewing, 11 
and nature photography in and adjacent to restored areas. 12 

Implementation of CM11 would provide beneficial effects on recreation opportunities by allowing 13 
recreation to occur on approximately 61,000 acres of lands in the BDCP reserve system, consisting 14 
of grassland, vernal pool complex, riparian, managed wetland, and aquatic natural community types 15 
(see BDCP Chapter 4, Section 4.2.3.9.2 Recreation). The reserve system would comprise more than 16 
170 miles of trail (25 of which would be new), 4 picnic areas, 15 new trailhead facilities and one 17 
updated boating facility, as well as a new boat launch facility within the footprint of the North Delta 18 
diversion facilities. This measure is expected to increase upland recreational opportunities by 19 
permitting hiking, wildlife viewing, docent-led wildlife and botanical tours, bicycling, and equestrian 20 
use, as well as a potential for limited hunting opportunities. 21 

Implementing the conservation measures could result in an adverse effect on recreation 22 
opportunities by reducing the extent of upland recreation sites and activities available to hiking, 23 
nature photography, or other similar activity. However, implementation of the measures would also 24 
restore or enhance new potential sites for upland recreation thereby improving the quality of 25 
recreational opportunities. 26 

CEQA Conclusion: Site preparation and earthwork activities associated with a number of 27 
conservation measures would temporarily limit opportunities for upland recreational activities 28 
where they occur in or near existing recreational areas. Noise, odors, and visual effects of 29 
construction activities would also temporarily compromise the quality of upland recreation in and 30 
around these areas. Additionally, it is possible that current areas of upland recreation would be 31 
converted to wetland or other landforms poorly suited to hiking, nature photography, or other 32 
activities. These impacts on upland recreational opportunities would be considered less than 33 
significant because the BDCP would include environmental commitments that would require BDCP 34 
proponents to consult with CDFW to expand wildlife viewing, angling, and hunting opportunities, as 35 
described in Recommendation DP R14 of the Delta Plan (Appendix 3B, Environmental 36 
Commitments). Near-term implementation would also restore or enhance new potential sites for 37 
upland recreation and the measure would improve the quality of existing recreational opportunities 38 
adjacent to areas modified by the conservation measures. These measures would not be anticipated 39 
to result in a substantial long-term disruption of upland recreational activities; thus, this impact is 40 
considered less than significant. 41 

Impact REC-12: Compatibility of the Proposed Water Conveyance Facilities and Other 42 
Conservation Measures with Federal, State, or Local Plans, Policies, or Regulations 43 
Addressing Recreation Resources 44 
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NEPA Effects: Constructing the proposed water conveyance facilities (CM1) and implementing CM2–1 
CM21 could result in the potential for incompatibilities with plans and policies related to protecting 2 
recreation resources of the Delta. A number of plans and policies that coincide with the study area 3 
provide guidance for recreation resource issues as overviewed in Section 17.2, Regulatory Setting. 4 
This overview of plan and policy compatibility evaluates whether Alternative 4 is compatible or 5 
incompatible with such enactments, rather than whether impacts are adverse or not adverse or 6 
significant or less than significant. If the incompatibility relates to an applicable plan, policy, or 7 
regulation adopted to avoid or mitigate recreation effects, then an incompatibility might be 8 
indicative of a related significant or adverse effect under CEQA and NEPA, respectively. Such 9 
physical effects of Alternative 4 on recreation resources is addressed in Impacts REC-1 through REC-10 
11, and in other chapters such as Chapter 23, Noise, Section 23.4.3.9, and Chapter 17, Aesthetics and 11 
Visual Resources, Section 17.3.3.9. The following is a summary of compatibility evaluations related to 12 
recreation resources for plans and policies relevant to the BDCP. 13 

 The New Melones Lake Area Final Resource Management Plan, Management Guide for the Shasta 14 
and Trinity Units of the Whiskeytown-Shasta-Trinity National Recreation Area, General 15 
Management Plan for the Whiskeytown Unit of the Whiskeytown-Shasta-Trinity National 16 
Recreation Area, Folsom Lake State Recreation Area General Plan, Lake Oroville State Recreation 17 
Area Resource Management Plan and General Development Plan, and San Luis Reservoir State 18 
Recreation Area General Development Plan all have policies or goals to protect the recreation 19 
resources and promote a range of opportunities to visitors to these areas. Construction and 20 
operation of the proposed water conveyance facilities and other conservation measures would 21 
not affect recreation opportunities in these areas and would be compatible with these plans. 22 

 The Johnston-Baker-Andal-Boatwright Delta Protection Act of 1992 (Delta Protection Act), Delta 23 
Protection Commission Land Use and Resource Management Plan for the Primary Zone of the 24 
Delta, Delta Plan, and Brannan Island and Franks Tract State Recreation Areas General Plan are 25 
all focused on the protection of resources, including recreation resources, within the Delta. 26 
These plans have policies, objectives, or goals intended to protect and enhance existing 27 
recreation and encourage development of new local and regional opportunities. Constructing 28 
the proposed conveyance facilities would result in long term disruption to existing established 29 
recreation areas in the study area and change the nature of the recreation setting. The proposed 30 
water conveyance elements could be considered incompatible with measures to protect existing 31 
recreation opportunities in the study area. 32 

 The Delta Protection Act, the Delta Protection Commission’s Great California Delta Trail System, 33 
and the Great California Delta Trail Blueprint Report for Contra Costa and Solano Counties all 34 
promote development of a regional trail system providing a continuous regional recreational 35 
corridor to provide bikeways and hiking trails. The BDCP proponents would work with these 36 
regional and local efforts to design proposed restoration areas to be compatible with and 37 
complement the goals of creating a regional trail network and where feasible to adapt 38 
restoration proposals to incorporate recreational amenities and opportunities in these areas. 39 

 Regional plans and those geared toward the management of specific areas, including the Stone 40 
Lakes National Wildlife Refuge CCP, Cosumnes River Preserve Management Plan, Brannan Island 41 
and Franks Tract State Recreation Areas General Plan, Yolo Bypass Wildlife Area Land 42 
Management Plan, the Yolo County General Plan, Lower Sherman Island Wildlife Area Land 43 
Management Plan, San Francisco Bay Plan, Suisun Marsh Protection Plan, and Solano County 44 
General Plan Suisun Marsh Policy Addendum are primarily designed to preserve and enhance the 45 
natural resource and recreation qualities of these areas. Implementing the BDCP alternatives 46 
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may create disruptions related to facility and restoration improvements. Proposed restoration 1 
areas in the Yolo Bypass, on Sherman Island, and in Suisun Marsh would be designed to be 2 
compatible with and complement the current management direction for these areas and would 3 
be required to adapt restoration proposals to meet current policy established for managing 4 
these areas. 5 

 The BDCP would be constructed and operate in compliance with regulations related to boat 6 
navigation jurisdiction, rules, and regulations enforced by local, state (including the California 7 
Department of Parks and Recreation’s Division of Boating and Waterways), and federal 8 
(including the U.S. Coast Guard) boating law enforcement. The alternative would be compatible 9 
with California State Land Commission regulations related to recreational piers or marinas. 10 

 EBRPD parks within the study area include Browns Island, Antioch/Oakley, and Big Break Parks 11 
(East Bay Regional Park District 2012b). Recreation at these parks would not be affected by this 12 
alternative. 13 

 Alternative 4 would result in the construction of permanent and temporary features associated 14 
with the proposed water conveyance facility across land governed by the general plans of 15 
Sacramento, San Joaquin, Contra Costa, and Alameda Counties. The county general plans all have 16 
policies related to the protection of recreation resources and encourage the development of new 17 
water-based and land-based recreation opportunities. Sacramento and San Joaquin Counties 18 
recognize the Delta as an area of international importance and as a major recreational resource 19 
of these counties. Construction activities that disrupt and degrade recreation opportunities in 20 
the study area would be incompatible with policies designed to protect recreation resources, 21 
including those intended to protect open space and natural areas and those that discourage 22 
development of public facilities and infrastructure unless it is related to agriculture, natural 23 
resources and open space, and has recreational value. 24 

CEQA Conclusion: The incompatibilities identified in the analysis indicate the potential for a 25 
physical consequence to the environment. The physical effects are discussed in impacts REC-1 26 
through REC-11, above and no additional CEQA conclusion is required related to the compatibility of 27 
the alternative with relevant plans and polices. 28 
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Chapter 16 1 

Socioeconomics 2 

16.1 Environmental Setting/Affected Environment 3 

16.1.1 Potential Socioeconomics Effects Area 4 

16.1.1.1 Statutory Delta 5 

County Profiles 6 

Key socioeconomic characteristics of each county and the main communities in the Delta region are 7 
described based on available data, as presented in Section 16.1.1.2 through Section 16.1.1.7. 8 

Contra Costa County 9 

The southwestern portion of the Delta lies in Contra Costa County, which extends from the Delta on 10 
its eastern and northeastern boundary to San Francisco Bay and San Pablo Bay on the west. 11 
Identified communities in Contra Costa County that are in the statutory Delta are Bay Point, 12 
Discovery Bay, and Knightsen. Communities in Contra Costa County that are partially in the 13 
statutory Delta include Antioch, Bethel Island, Brentwood, Byron, Oakley, and Pittsburg. 14 

In 2010, more than 290,000 people, almost 28% of the county’s population, resided in communities 15 
located partially or completely in the Delta. Of these, Antioch has the largest population, at 102,372 16 
residents, and Byron has the smallest, at 1,277 residents. 17 

As shown in Table 16-1, approximately 60% of the county’s population is between the ages of 20 18 
and 64. The county as a whole is 52% minority,1 with communities that are partially located in the 19 
Delta ranging from 20 to 80% minority composition (U.S. Census Bureau 2011). The minority 20 
population in these communities ranges from 20% in Bethel Island to a high of 80% in Pittsburg. 21 

More than 20% of residents in the communities of Antioch, Bay Point, Brentwood, Knightsen, 22 
Oakley, and Pittsburg were in the age range of 5 to 19 years, with larger proportions between the 23 
ages of 20 and 64. In contrast, Bethel Island, an age-restricted community, was the only one of these 24 
communities with more than 20% in the age range of 65 years and above. Most residents in these 25 
communities live in owner-occupied housing (U.S. Census Bureau 2011). 26 

                                                             
1 The Council on Environmental Quality (CEQ) defines the term “minority” as persons from any of the following U.S. 
Census Bureau categories for race: Black/African American, Asian, Native Hawaiian and Other Pacific Islander, and 
American Indian or Alaska Native. Additionally, for the purposes of this analysis, “minority” also includes all other 
nonwhite racial categories, such as “some other race” and “two or more races.” The CEQ also concluded that 
persons identified by the U.S. Census Bureau as ethnically Hispanic, regardless of race, should be included in 
minority counts (CEQ 1997). 
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The 2006-2010 average per capita income in Contra Costa County was $37,818, and the median 1 
household income was $78,385, with 9% of the population living below the poverty level.2 The 2 
communities that are partially located in the Delta are similar in income profile to the county as a 3 
whole, and have from 3 to 22% of the population living below the poverty line. Both the per capita 4 
income and median household income of the county were higher than the state as a whole, and the 5 
percentage of persons living below the poverty level was lower than that of the state (U.S. Census 6 
Bureau 2012a). 7 

From 2000 through 2012, the county’s labor force grew at a rate of 0.5%, with 525,400 residents in 8 
the labor force as of 2012. Of these, 474,900 are employed, resulting in a current unemployment 9 
rate of 9.6%, lower than the statewide unemployment rate (California Employment Development 10 
Department 2012a). Contra Costa County is home to a wide range of businesses. Various major 11 
corporations have their headquarters in the county, including Chevron, The PMI Group Inc., and Bio-12 
Rad. The county has a substantial heavy industrial and manufacturing sector. Business, professional, 13 
and financial services are another large portion of the economy (California Employment 14 
Development Department 2008). 15 

Sacramento County 16 

Sacramento County extends from the low Delta lands between the Sacramento and San Joaquin 17 
Rivers north to about 10 miles beyond the State Capitol and east to the foothills of the Sierra Nevada. 18 
The Sacramento, Mokelumne, and San Joaquin Rivers form the southern border of Sacramento 19 
County in the Delta. 20 

The Delta lies in the southwestern region of the county. Sacramento County communities completely 21 
within the Delta include Courtland, Freeport, Hood, Isleton, Locke, and Walnut Grove. Additionally, 22 
small portions of the cities of Sacramento and Elk Grove lie partially within the Delta. In 2010, 23 
469,498 people, or 33% of Sacramento County’s population, resided in communities lying at least 24 
partially within the Delta. Most of the county population resides in Sacramento and its suburbs 25 
outside the statutory Delta. Of Sacramento County’s eight communities in the Delta, Sacramento has 26 
the largest population, with 466,488 residents; however, most of the population does not live within 27 
the Delta. Freeport and Hood have the smallest populations, each with fewer than 1,000 residents. 28 

As shown in Table 16-1, approximately 60% of the county’s population is between the ages of 20 29 
and 64. The total minority population in the county is about 52%; however, in the communities that 30 
are totally located in the Delta, the percentage of the population identified as minority ranges from 31 
21% (Freeport) to 66% (Hood). 32 

More than 20% of residents in the communities of Courtland, Hood, Isleton, Sacramento, and Walnut 33 
Grove were in the age range of 5 to 19 years, with larger proportions between the ages of 20 and 64. 34 
In contrast, the community of Freeport was the only one of these communities with more than 20% 35 
in the age range of 65 years and above. In Courtland, Freeport, Sacramento, and Walnut Grove, fewer 36 
than half of residents live in owner-occupied housing units. In Hood and Isleton, a majority of 37 
residents live in owner-occupied units (U.S. Census Bureau 2011). 38 

                                                             
2 The U.S. Census Bureau defines the term “poverty level” by using the Office of Management and Budget's 
Statistical Policy Directive 14. Income thresholds are used to determine who is in poverty. If a family’s total income 
is less than a specified threshold, the family is considered in poverty. Poverty levels do not vary geographically (U.S. 
Census Bureau 2010b).  
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The 2006-2010 per capita income in Sacramento County was $26,953, and the median household 1 
income was $56,439, with 14% of the population living below the poverty line (U.S. Census Bureau 2 
2012a). While the income averages are lower than those of the state, the level of poverty roughly 3 
matches the state average percentage of persons living below the poverty limit. The communities in 4 
the Delta have a range in percentages of persons living below the poverty line, ranging from 10% to 5 
about 17%. 6 

From 2000 to 2012, the Sacramento County labor force annual growth rate was 0.9%, with 7 
667,800 residents in the labor force as of 2012 with an unemployment rate of 11.2%, slightly lower 8 
than the state unemployment rate of 11.3% (California Employment Development Department 9 
2012a, 2012b). In addition to the State of California, major employers include school districts, 10 
healthcare facilities, and the agricultural industry (County of Sacramento 2009a). 11 

San Joaquin County 12 

Communities in San Joaquin County that are located in the Delta include French Camp, Terminous, 13 
Thornton, and the cities of Lathrop, Stockton, and Tracy. In 2010, the San Joaquin County population 14 
living in communities lying at least partially within the Delta was more than 393,000, about 57% of 15 
the county’s population. Of San Joaquin County’s communities partially or entirely located in the 16 
Delta, Stockton has the largest population at 291,707, followed by Tracy with 82,922 residents. 17 
Terminous is smallest, with a population of 381. 18 

As shown in Table 16-1, approximately 57% of the county’s population is between the ages of 20 19 
and 64. The total minority population of the county is about 64%. In communities that lie at least 20 
partially within the Delta, the minority population ranges from 18% in Terminous to 77% in 21 
Stockton. 22 

More than 25% of residents in the communities of Lathrop, Stockton, and Tracy were in the age 23 
range of 5 to 19 years, with larger proportions between the ages of 20 and 64. In contrast, the 24 
community of Terminous was the only one of these communities with more than 20% in the age 25 
range of 65 years and above. In all of these communities, more than half of residents live in owner-26 
occupied housing units (U.S. Census Bureau 2011). 27 

The 2006–2010 per capita income in San Joaquin County was $22,851, and the median household 28 
income was $54,341, with 14% of the population living below poverty level (U.S. Census 29 
Bureau 2012a). These income figures are lower than the California average and this poverty rate is 30 
higher than the state’s as a whole. Of the communities that are located in the Delta, the percentage of 31 
persons living in poverty ranged from 8% in Lathrop to about 20% in Stockton. 32 

In 2012, there were 299,400 residents in the county’s labor force. Of these, 249,900 persons were 33 
employed, resulting in an unemployment rate of 16.5%. This was far greater than the state’s 34 
unemployment rate of 11.3% (California Employment Development Department 2012a and 2012b). 35 
Major employment sectors in the county include agriculture, manufacturing, and wholesale and 36 
retail trade (County of San Joaquin 2009a; California Employment Development Department 2009). 37 

Solano County 38 

Located approximately 45 miles northeast of San Francisco and 45 miles southwest of Sacramento, 39 
Solano County supports a mix of agricultural and suburban areas. It covers 909 square miles, 40 
including 84 square miles of open water and 675 square miles of rural land (County of Solano 41 
2009a). The southeastern part of Solano County lies in the Delta. Rio Vista is the only community in 42 
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Solano County identified in this analysis as lying partially or completely within the Delta and 1 
representing only about 2% of the county’s population. As shown in Table 16-1, approximately 61% 2 
of the county’s population is between the ages of 20 and 64. The total minority population of the 3 
county is about 59% while minorities comprise 26% of the population of Rio Vista. In communities 4 
that lie at least partially within the Delta, the minority population ranges from 18% in Terminous to 5 
77% in Stockton.  6 

Fewer than 15% of residents in Rio Vista were in the age range of 5 to 19 years, with 50% between 7 
the ages of 20 and 64 and more than 32% aged 65 or older. More than 75% of residents of Rio Vista 8 
live in owner-occupied housing units (U.S. Census Bureau 2011). 9 

The county’s 2006–2010 per capita income was $28,649, and the median household income was 10 
$68,409. The percentage of persons living below the poverty level was 10% (U.S. Census 11 
Bureau 2012a). While the per capita income of Solano County is lower than the state average, the 12 
median household income surpasses that of the state and the poverty rate is lower that the 13 
statewide rate. The community of Rio Vista had 10% of residents living below the poverty line. 14 

In 2012, Solano County reported 217,900 residents in the labor force. Of these, 194,300 persons 15 
were employed, resulting in an unemployment rate of 10.8%, lower than the state unemployment 16 
rate of 11.3% (California Employment Development Department 2012a). Solano County restricts 17 
urban residential and commercial development outside cities, thus preserving approximately 80% 18 
of the land for open space or agricultural use. In addition to agriculture, the Solano County is home 19 
to biotechnology and other growth industries. 20 

Yolo County 21 

The southeast portion of Yolo County lies in the Delta. The communities in Yolo County that are in 22 
the Delta include Clarksburg and West Sacramento. In 2010, the population of these communities 23 
was more than 49,000, accounting for about 24% of the county population. Of Yolo County’s two 24 
communities in the Delta, West Sacramento has the larger population, with 48,744 residents, while 25 
Clarksburg supports 418 residents. 26 

As shown in Table 16-1, approximately 62% of the county’s population is between the ages of 20 27 
and 64. The total minority population of the county is about 50%. In communities that lie at least 28 
partially within the Delta, the minority population ranges from 33% in Clarksburg to 53% in West 29 
Sacramento. 30 

About 20% of residents in the communities of Clarksburg and West Sacramento were in the age 31 
range of 5 to 19 years, with larger proportions between the ages of 20 and 64. In both of these 32 
communities, more than half of residents live in owner-occupied housing units (U.S. Census 33 
Bureau 2011). 34 
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Table 16-1. Delta Counties and California Age Distribution, 2010 1 

Population 
Segment 

Contra 
Costa 
County 

Sacramento 
County 

San 
Joaquin 
County 

Solano 
County 

Yolo 
County 

Delta 
Counties California 

Total 
Population 

1,049,025 1,418,788 685,306 413,344 200,849 3,767,312 37,253,956 

<5 yearsa 
67,018 101,063 54,228 26,852 12,577 261,738 2,531,333 

6.4% 7.1% 7.9% 6.5% 6.3% 6.9% 6.8% 

5–19 yearsa 
220,495 303.612 169,357 86,370 44,246 824,080 7,920,709 

21.0% 21.4% 24.7% 20.9% 22.0% 21.9% 21.3% 

20–64 yearsa 
631,074 855,562 390,540 253,275 124,255 2,254,706 22,555,400 

60.2% 60.3% 57.0% 61.3% 61.9% 59.8% 60.5% 

65+ yearsa 
130,438 158,551 71,181 46,847 19,771 426,788 4,246,514 

12.4% 11.2% 10.4% 11.3% 9.8% 11.3% 11.4% 

Median Age 38.5 34.8 32.7 36.9 30.4 35.4 35.2 

Source: U.S. Census Bureau 2011. 
a Percentages are of the total population. 

 2 

The 2006–2010 per capita income in Yolo County was $27,420, and the median household income 3 
was $57,077 (U.S. Census Bureau 2012a). The percentage of persons living below the poverty level 4 
was 17%, compared with the state average of 14% (U.S. Census Bureau 2012a). Additionally, the per 5 
capita income and median household income for Yolo County are lower than the state averages. 6 
West Sacramento had a similar percentage of residents living below the poverty line, at 17%. 7 

In 2012, Yolo County had 99,300 persons in the labor force, and an unemployment rate of 13.9%, 8 
more than two percentage points higher than the unemployment rate of the state (California 9 
Employment Development Department 2012a). Yolo County is home to the Port of Sacramento, 10 
which ships out 1.3 million tons of the county’s agricultural products, such as rice, wheat, and 11 
safflower seed, to worldwide markets (County of Yolo 2009a). Agriculture, education, health care, 12 
and services are leading sources of employment. 13 

16.1.1.2 Population of the Delta 14 

Population and Growth Trends 15 

The Delta Protection Commission’s Economic Sustainability Plan for the Sacramento-San Joaquin 16 
Delta reported a growth rate of about 54% within the statutory Delta between 1990 and 2010, as 17 
compared with a 25% growth rate statewide during the same period (Delta Protection Commission 18 
2012). The report also indicated that population growth had occurred in the Secondary Zone of the 19 
Delta but not in the Primary Zone (see Figure 13-1 for a map of the Primary and Secondary Zones of 20 
the Delta, as defined by the DPC), and that population in the central and south Delta areas had 21 
decreased since 2000. 22 

Table 16-2 illustrates past, current, and projected population trends for the five counties in the 23 
Delta. As of 2010, the combined population of the Delta counties was approximately 3.8 million. 24 
Sacramento County contributed 37.7% of the population of the Delta counties, and Contra Costa 25 
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County contributed 27.8%. Yolo County had the smallest population (200,849 or 5.3%) of all the 1 
Delta counties. 2 

Table 16-2. Delta Counties and California Population, 2000–2050 3 

Area 

2000 
Population 
(millions) 

2010  
Population 
(millions) 

2020 
Projected 
Population 
(millions) 

2025 
Projected 
Population 
(millions) 

2050 
Projected 
Population 
(millions) 

Contra Costa County 0.95 1.05 1.16 1.21 1.50 

Sacramento County 1.23 1.42 1.56 1.64 2.09 

San Joaquin County 0.57 0.69 0.80 0.86 1.29 

Solano County 0.40 0.41 0.45 0.47 0.57 

Yolo County 0.17 0.20 0.22 0.24 0.30 

Delta Counties 3.32 3.77 4.18 4.42 5.75 

California 34.00 37.31 40.82 42.72 51.01 

Sources: California Department of Finance 2012a. 

 4 

For the 10-year period between 2000 and 2010, the population of the Delta counties increased at an 5 
average annual rate of 1.37% (13.7% in total), with the greatest rate of population growth occurring 6 
in San Joaquin County. Population growth in Solano County during this 10-year period was the 7 
slowest (0.43% per year). The state showed about a 1% annual growth rate in population during 8 
this period, slower than that of the Delta counties combined. 9 

Growth projections through 2050 indicate that all counties overlapping the Delta are projected to 10 
grow at a faster rate than the state as a whole. Total population in the Delta counties is projected to 11 
grow at an average annual rate of 1.2% through 2030 (California Department of Finance 2012a). 12 

Table 16-3 presents more detailed information on populations of individual communities in the 13 
Delta. Growth rates from 2000 to 2010 were generally higher in the smaller communities than in 14 
larger cities such as Antioch and Sacramento. This is likely a result of these communities having 15 
lower property and housing prices, and their growth being less constrained by geography and 16 
adjacent communities. 17 

Population density varies widely across the Delta region. Analysis done for the Delta Risk 18 
Management Strategy (California Department of Water Resources 2008c) indicated several Delta 19 
islands with fewer than 20 residents. In contrast, some cities are wholly or partly within the 20 
statutory Delta (e.g., Sacramento and Stockton) and have densities exceeding 3,000 residents per 21 
square mile. Smaller communities in the Delta, such as Walnut Grove, have population densities as 22 
low as 200 residents per square mile (U.S. Census Bureau 2000). 23 

Table 16-3. Delta Communities Population, 2000 and 2010 24 

Community 2000 2010 
Average Annual Growth 
Rate 2000–2010 

Contra Costa County 

Incorporated Cities and Towns 

Antioch 90,532 102,372 1.3% 

Brentwood 23,302 51,481 12.1% 
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Community 2000 2010 
Average Annual Growth 
Rate 2000–2010 

Oakley 25,619 35,432 3.8% 

Pittsburg 56,769 63,264 1.1% 

Small or Unincorporated Communities 

Bay Point 21,415 21,349 -0.0% 

Bethel Island 2,252 2,137 -0.5% 

Byron 884 1,277 4.5% 

Discovery Bay 8,847 13,352 5.1% 

Knightsen 861 1,568 8.2% 

Sacramento County 

Incorporated Cities and Towns 

Isleton 828 804 -0.3% 

Sacramento 407,018 466,488 1.5% 

Small or Unincorporated Communities 

Courtland 632 355 -4.4% 

Freeport and Hood 467 309a -3.4% 

Locke 1,003 Not available — 

Walnut Grove 646 1,542 13.9% 

San Joaquin County 

Incorporated Cities and Towns 

Lathrop 10,445 18,023 7.3% 

Stockton 243,771 291,707 2.0% 

Tracy 56,929 82,922 4.6% 

Small or Unincorporated Communities 

Terminous 1,576 381 -7.6% 

Solano County 

Incorporated Cities and Towns 

Rio Vista 4,571 7,360 6.1% 

Yolo County 

Incorporated Cities and Towns 

West Sacramento 31,615 48,744 5.4% 

Small or Unincorporated Communities 

Clarksburg 681 418 -3.9% 

Sources: U.S. Census Bureau 2000; U.S. Census Bureau 2011. 

a Freeport had a population of 38; Hood had a population of 271. 

 1 

Age Distribution 2 

The Economic Sustainability Plan for the Sacramento-San Joaquin Delta described a relatively young 3 
age class throughout the Delta with a slightly older population within the Primary Zone (Delta 4 
Protection Commission 2012). The report also indicated that there were a higher percentage of 5 
households with two or fewer residents in the Primary Zone than in the rest of the Delta or 6 
statewide. 7 
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Age distribution in the Delta is shown in Table 16-1, above. The age composition of people residing 1 
in the Delta was generally similar to that of the state. The median ages in the five Delta counties 2 
ranged from 30 to 38, consistent with the state’s median age of 34.5. 3 

Most communities in the Delta had an age distribution consistent with that of the counties and state 4 
as a whole. However, a few communities, such as Bethel Island, Terminous, and Rio Vista, had a 5 
greater percentage of the population at or near retirement age (U.S. Census Bureau 2012a). 6 

16.2 Regulatory Setting 7 

16.2.3 Regional and Local Plans, Policies, and Regulations 8 

16.2.3.4 Solano County General Plan 9 

The following are excerpts from the Solano County General Plan (County of Solano 2009b). 10 

 GOAL. It is the county’s goal to promote and ensure adequate housing in a satisfying 11 
environment for all residents of Solano County. 12 

Agriculture 13 

 GOAL AR.G-1. Recognize, value, and support the critical roles of all agricultural lands in the 14 
stability and economic well-being of the county. 15 

 GOAL AR.G-2. Preserve and protect the county's agricultural lands as irreplaceable resources 16 
for present and future generations. 17 

 GOAL AR.G-3. Support the ability of farmers to earn sufficient income and expand the county's 18 
agricultural base by allowing for a wide range of economic activities that support local 19 
agriculture. 20 

 GOAL AR.G-5. Reduce conflict between agricultural and nonagricultural uses in Agriculture-21 
designated areas. 22 

 GOAL AR.G-6. Recognize, support, and sustain agricultural water resources for farmlands. 23 

Housing Conservation and Rehabilitation 24 

 An important aspect of ensuring adequate housing in a satisfying environment in Solano County 25 
is the conservation and rehabilitation of the existing housing supply. Conserving and improving 26 
the County’s housing supply not only requires the rehabilitation of substandard structures, but 27 
also the continued maintenance and upkeep of existing structures in fair to sound condition. 28 

Economic Development 29 

 GOAL ED.G-1. Maintain and improve the County's strong, diversified economic base and provide 30 
for a wide range of employment opportunities and support services, such as job training and 31 
child care. 32 

 GOAL ED.G-3. Develop and maintain a favorable business environment in Solano County 33 
through recruitment, expansion, and retention of businesses to promote a closer match between 34 
local jobs and labor force skills. 35 
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 GOAL ED.G-6. Preserve and expand the county's agricultural base by allowing for a wide range 1 
of economic activities that support local agriculture. 2 

16.3 Environmental Consequences 3 

16.3.3 Effects and Mitigation Approaches 4 

16.3.3.2 Alternative 1A—Dual Conveyance with Pipeline/Tunnel and 5 

Intakes 1–5 (15,000 cfs; Operational Scenario A) 6 

Impact ECON-1: Temporary Effects on Regional Economics and Employment in the Delta 7 
Region during Construction of the Proposed Water Conveyance Facilities 8 

The regional economic effects on employment and labor income during construction in the Delta 9 
region were evaluated. Changes are shown relative to Existing Conditions and the No Action 10 
Alternative in Table 16-19. The table shows the direct and total (direct, indirect, and induced 11 
effects) changes that would result from conveyance-related spending. Spending on conveyance 12 
construction would result in substantial local economic activity in the region. As shown, direct 13 
construction employment is anticipated to vary over the 8-year construction period, with an 14 
estimated 2,433 FTE in the first year and 165 FTE in the final year of the construction period. 15 
Construction employment is estimated to peak at 4,390 FTE in year 4. Total employment (direct, 16 
indirect, and induced) would peak in year 3, at 12,716 FTE. 17 

Table 16-19. Regional Economic Effects on Employment and Labor Income during Construction 18 
(Alternative 1A) Regional Economic Impacta 19 

 

Year  

1 2 3 4 5 6 7 8 Total 

Employment Full Time Equivalent (FTE) 

Direct 2,433 2,714 4,004 4,390 3,658 3,636 676 165 21,675 

Totalb 12,348 10,582 12,716 11,935 8,915 7,389 1,136 235 65,256 

Labor Income (million $) 

Direct 327.7 249.0 262.6 215.1 142.1 88.1 7.8 0.4 1,292.9 

Totalb 596.7 465.3 509.6 435.9 300.4 208.8 24.4 3.4 2,544.5 

Note: Labor income is reported in 2011 dollars (U.S. Department of Commerce 2012). 

a  IMPLAN results are changes relative to Existing Conditions or the No Action Alternative. 

b  Includes direct, indirect, and induced effects; numbers may not sum to the total due to rounding. Detailed 
estimates are presented in Appendix 16A, Regional Economic Impacts of Water Conveyance Facility 
Construction.  

 20 

The footprint of conveyance and related facilities such as roads and utilities would remove some 21 
existing agricultural land from production, so the effects on such removals on agricultural 22 
employment and income would be negative. The regional economic effects on employment and 23 
income in the Delta region from the change in agricultural production are reported in Table 16-20. 24 
As shown, direct agricultural employment would be reduced by an estimated 27 FTE, while total 25 
employment (direct, indirect, and induced) associated with agricultural employment would fall by 26 
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100 FTE. Based on the crop production values changes described in Impact ECON-6 for construction 1 
effects, the direct agricultural job losses would more likely be concentrated in the vegetable, truck, 2 
orchard, and vineyard crops sectors, which are relatively labor intensive, than in the grain, field, and 3 
forage crop sectors, where more jobs are mechanized. Note that direct agricultural job losses could 4 
be higher than the 27 FTE jobs shown in Table 16-20 because many agricultural jobs are seasonal 5 
rather than year-round, FTE jobs, suggesting that more than one seasonal job could be lost per every 6 
FTE job lost as a result of construction of conveyance facilities construction. Mapbook Figures M14-7 
1 and M14-2 display areas of Important Farmland and lands under Williamson Act contracts that 8 
could be converted to other uses due to the construction of water conveyance facilities for the 9 
Pipeline/Tunnel alignment. Note that not all of these structures would be constructed under this 10 
alternative. 11 

Table 16-20. Regional Economic Effects on Agricultural Employment and Labor Income during 12 
Construction (Alternative 1A) 13 

Regional Economic Impacta Impacts on Agriculture 

Employment (FTE)  

Direct -27 

Totalb -100 

Labor Income (million $)  

Direct -3.3 

Totalb -6.4 

Note: Labor income is reported 2011 dollars (U.S. Department of Commerce 2012). 
a  IMPLAN results are changes relative to Existing Conditions or the No Action Alternative. 

b  Includes direct, indirect, and induced effects. 

 14 

Additionally, the Alternative 1A construction footprint would result in the abandonment of an 15 
estimated six producing natural gas wells in the study area, as described in Chapter 26, Mineral 16 
Resources, Section 26.3.3.2, Impact MIN-1. This could result in the loss of employment and labor 17 
income associated with monitoring and maintaining these wells. Generally, small crews perform 18 
ongoing monitoring and maintenance of several wells at a time. As shown in Chapter 26, Mineral 19 
Resources, Table 26-2, 516 active producer wells are located in the study area. Even if all six 20 
producing wells in the Alternative 1A construction footprint were abandoned and not replaced with 21 
new wells installed outside the construction footprint, the percentage reduction in the number of 22 
natural gas wells would be very small. As a result, the employment and labor income effects 23 
associated with well abandonment, while negative, would be minimal. 24 

NEPA Effects: Because construction of water conveyance facilities would result in an increase in 25 
construction-related employment and labor income, this would be considered a beneficial effect. 26 
However, these activities would also be anticipated to result in a decrease in agricultural-related 27 
employment and labor income, which would be considered an adverse effect. Mitigation Measure 28 
AG-1, described in Chapter 14, Agricultural Resources, Section 14.3.3.2, Impact AG-1, would be 29 
available to reduce these effects by preserving agricultural productivity and compensating off-site. 30 

CEQA Conclusion: Construction of the proposed water conveyance facilities would increase total 31 
employment and income in the Delta region, temporarily (during the construction period). The 32 
increase in employment and income that would result from expenditures on construction would be 33 
greater than the reduction in employment and income attributable to losses in agricultural 34 
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production. Changes in recreational expenditures and natural gas well operations could also affect 1 
regional employment and income, but these have not been quantified. The total change in 2 
employment and income is not, in itself, considered an environmental impact. Significant 3 
environmental impacts would only result if the changes in regional economics cause physical 4 
impacts. Such physical impacts are discussed in other chapters throughout this EIR/EIS. Costs are 5 
addressed in Chapter 8 of the BDCP, Implementation Costs and Funding Sources; removal of 6 
agricultural land from production is addressed in Chapter 14, Agricultural Resources, Section 7 
14.3.3.2, Impacts AG-1 and AG-2; changes in recreation related activities are addressed in Chapter 8 
15, Recreation, Section 15.3.3.2, REC-1 through REC-4; abandonment of natural gas wells is 9 
addressed in Chapter 26, Mineral Resources, Section 26.3.3.2, MIN-1. When required, the BDCP 10 
proponents would provide compensation to property owners for economic losses due to 11 
implementation of the alternative. While the compensation to property owners would reduce the 12 
severity of economic effects related to the loss of agricultural land, it would not constitute mitigation 13 
for any related physical impact. Measures to reduce these impacts are discussed in Chapter 14, 14 
Agricultural Resources, Section 14.3.3.2, Impact AG-1, and particularly Mitigation Measure AG-1, 15 
Develop an Agricultural Lands Stewardship Plan (ALSP) to preserve agricultural productivity and 16 
mitigate for loss of Important Farmland and land subject to Williamson Act contracts or in Farmland 17 
Security Zones. 18 

Impact ECON-7: Permanent Regional Economic and Employment Effects in the Delta Region 19 
during Operation and Maintenance of the Proposed Water Conveyance Facilities 20 

In the Delta region, ongoing operation and maintenance of BDCP facilities would result in increased 21 
expenditures relative to the Existing Conditions and the No Action Alternative (regional economic 22 
conditions do not differ across Existing Conditions and No Action Alternative). The increased project 23 
operation and maintenance expenditures are expected to result in a permanent increase in regional 24 
employment and income (Table 16-22) relative to the Existing Conditions and the No Action 25 
Alternative, including an estimated 187 direct and 269 total (direct, indirect, and induced) FTE. 26 
Potential changes in the value of agricultural production result in changes to regional employment 27 
and income in the Delta region under the Alternative 1A relative to the Existing Conditions and the 28 
No Action Alternative. 29 

Table 16-22. Regional Economic Effects on Employment and Labor Income in the Delta Region 30 
during Operations and Maintenance (Alternative 1A) 31 

Regional Economic Impacta Impacts from Operations and Maintenance 

Employment (FTE)  

Direct 187 

Totalb 269 

Labor Income (million $)  

Direct 11.4 

Totalb 15.3 

Note: Labor income is reported in 2011 dollars (U.S. Department of Commerce 2012). 
a  IMPLAN results are changes relative to Existing Conditions or the No Action Alternative. 

b  Includes direct, indirect & induced effects.  

 32 
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The operation and maintenance of conveyance and related facilities such as roads and utilities 1 
would result in the permanent removal of agricultural land from production following construction, 2 
and the effects on employment and income would be negative, including the loss of an estimated 31 3 
agricultural and 86 total (direct, indirect, and induced) FTE jobs. The regional economic effects on 4 
employment and income in the Delta region from the change in agricultural production are reported 5 
in Table 16-23. Based on the permanent crop production value changes described in Impact ECON-6 
12, the agricultural job losses would more likely be concentrated in the vegetable, truck, orchard, 7 
and vineyard crops sectors, which are relatively labor intensive, than in the grain, field, and forage 8 
crop sectors, where more jobs are mechanized. Note that direct agricultural job losses could be 9 
higher than the 31 FTE jobs shown in Table 16-23 because many agricultural jobs are seasonal 10 
rather than year-round, FTE jobs, suggesting that more than one seasonal job could be lost per every 11 
FTE job lost as a result of permanent agricultural production changes. Mapbook Figures M14-1 and 12 
M14-2 display areas of Important Farmland and lands under Williamson Act contracts that could be 13 
converted to other uses due to the construction of water conveyance facilities for the 14 
Pipeline/Tunnel alignment. Note that not all of these structures would be constructed under this 15 
alternative. 16 

Table 16-23. Regional Economic Effects on Agricultural Employment and Labor Income during 17 
Operations and Maintenance (Alternative 1A) 18 

Regional Economic Impacta Impacts on Agriculture 

Employment (FTE)  

Direct -31 

Totalb -86 

Labor Income (million $)  

Direct -2.5 

Totalb -4.8 

Note: Labor income is reported in 2011 dollars (U.S. Department of Commerce 2012). 
a  IMPLAN results are changes relative to Existing Conditions or the No Action Alternative. 

b  Includes direct, indirect & induced effects.  

 19 

NEPA Effects: Because continued operation and maintenance of water conveyance facilities would 20 
result in an increase in operations-related employment and labor income, this would be considered 21 
a beneficial effect. However, the long-term footprint of facilities would lead to a continued decline in 22 
agricultural-related employment and labor income, which would be considered an adverse effect. 23 
Mitigation Measure AG-1, described in Chapter 14, Agricultural Resources, Section 14.3.3.2, Impact 24 
AG-1, would be available to reduce these effects by preserving agricultural productivity and 25 
compensating off-site. 26 

CEQA Conclusion: Operation and maintenance of the proposed water conveyance facilities would 27 
increase total employment and income in the Delta region. The net change would result from 28 
expenditures on operation and maintenance and from changes in agricultural production. The total 29 
change in income and employment is not, in itself, considered an environmental impact. Significant 30 
environmental impacts would only result if the changes in regional economics cause physical 31 
impacts. Such effects are discussed in other chapters throughout this EIR/EIS. Costs are addressed 32 
in Chapter 8 of the BDCP, Implementation Costs and Funding Sources; removal of agricultural land 33 
from production is addressed in Chapter 14, Agricultural Resources, Section 14.3.3.2, Impacts AG-1 34 
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and AG-2; changes in recreation related activities are addressed in Chapter 15, Recreation, Section 1 
15.3.3.2, Impacts REC-5 through REC-8. When required, DWR would provide compensation to 2 
landowners as a result of acquiring lands for the proposed conveyance facilities. While the 3 
compensation to property owners would reduce the severity of economic effects related to the loss 4 
of agricultural land, it would not constitute mitigation for any related physical impact. Measures to 5 
reduce these impacts are discussed in Chapter 14, Agricultural Resources, Section 14.3.3.2, Impact 6 
AG-1, and particularly Mitigation Measure AG-1, Develop an ALSP to preserve agricultural 7 
productivity and mitigate for loss of Important Farmland and land subject to Williamson Act 8 
contracts or in Farmland Security Zones.  9 

Impact ECON-18: Effects on Agricultural Economics in the Delta Region as a Result of 10 
Implementing CM2–CM21 11 

CM2–CM21 would convert land from existing agricultural uses. These direct effects on agricultural 12 
land are described qualitatively in Chapter 14, Agricultural Resources, Section 14.3.3.2, Impacts AG-3 13 
and AG-4. Effects on agricultural economics would include effects on crop production and 14 
agricultural investments resulting from restoration actions on agricultural lands. The effects would 15 
be similar in kind to those described for lands converted due to construction and operation of the 16 
conveyance features and facilities. The total acreage and crop mix of agricultural land potentially 17 
affected is not specified at this time, but when required, the BDCP proponents would provide 18 
compensation to property owners for losses due to implementation of the alternative. 19 

The Yolo Bypass Flood Date and Flow Volume Agricultural Impact Analysis, as described in Impact 20 
ECON-13, also evaluates the expected losses in gross farm revenue that could result from 21 
implementing CM2 (Howitt et al. 2012) (see Chapter 3, Description of Alternatives, Section 3.6.2, for a 22 
description of conservation measures). CM2 would lower a portion of the Fremont Weir to allow 23 
Sacramento River water to flow into the Yolo Bypass to reduce migratory delays for fish and 24 
enhance fish rearing habitat, with flows ranging between 3,000 and 6,000 cfs through an operable 25 
gate at the weir. An increase in flooding in the Yolo Bypass could result in economic losses to 26 
farmers and the local economy, dependent on timing, frequency, volume, and duration. Additionally, 27 
according to the report, flooding may increase the costs of late season rains, potentially affecting 28 
land values, lending institutions, and farming in the bypass. 29 

 The magnitude of economic effects resulting from implementing CM2 would be driven by the total 30 
acres of farmland inundated, reduced crop yields, and increased land fallowing. As the last day of 31 
flooding through the proposed weir gate increases, farmers must delay field preparation and 32 
planting, resulting in reduced crop yields and increased land fallowing. As agricultural revenues 33 
decrease, losses to the regional economy, including employment, increase. According to the 34 
economic impact assessment in the report, annual reductions in agricultural employment under the 35 
CM2 scenario are expected to range from 9 FTE at 3,000 cfs to 21 FTE at 6,000 cfs. Total output 36 
value (gross farm revenue) expected losses for the CM2 scenario, which corresponds to 37 
supplemental releases only in years where natural flooding occurs, range from $1.2 to $2.8 million 38 
per year. Expected losses are zero in years when there is no natural flooding and substantial in years 39 
when there is late natural flooding. Expected loss estimates are sensitive to changes in area 40 
inundated, yield loss and crop prices. It assumed that the costs of production in the Bypass remain 41 
constant even with late flooding; however, if production costs go up, for example, due to overtime 42 
labor or increased preparation costs, loss estimates would increase. 43 
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The report also evaluates the loss to total value added, or the net value of agricultural production in 1 
the Yolo Bypass to the Yolo County economy. Recognizing that many inputs/outputs are produced 2 
or consumed outside of Yolo County, those factors are not considered in the analysis. For example, 3 
total value added does include compensation for employees, income to business and landowners, 4 
and other business specific to Yolo County, but does not include food production that is exported out 5 
of the county. A proportion of Yolo Bypass production and crop consumption occurs within Yolo 6 
County; therefore, the expected annual losses to value added for Yolo County is expected to range 7 
from $0.63 to $1.5 million per year.  8 

NEPA Effects: Because implementation of CM2–CM21 would be anticipated to lead to reductions in 9 
crop acreage and in the value of agricultural production in the Delta region, this is considered an 10 
adverse effect. Mitigation Measure AG-1, described in Chapter 14, Agricultural Resources, Section 11 
14.3.3.2, Impact AG-1, would be available to reduce these effects by preserving agricultural 12 
productivity and compensating off-site.CEQA Conclusion: Implementation of CM2–CM21 would 13 
reduce the total value of agricultural production in the Delta region. The permanent removal of 14 
agricultural land from production is addressed in Chapter 14, Agricultural Resources, Section 15 
14.3.3.2, Impacts AG-3 and AG-4. The reduction in the value of agricultural production is not 16 
considered an environmental impact. Significant environmental impacts would only result if the 17 
changes in regional economics cause physical impacts. Such effects are discussed in other chapters 18 
throughout this EIR/EIS. When required, the BDCP proponents would provide compensation to 19 
property owners for economic losses due to implementation of the alternative. While the 20 
compensation to property owners would reduce the severity of economic effects related to the loss 21 
of agricultural land, it would not constitute mitigation for any related physical impact. Measures to 22 
reduce these impacts are discussed in Chapter 14, Agricultural Resources, Section 14.3.3.2, Impact 23 
AG-1, and particularly Mitigation Measure AG-1, Develop an ALSP to preserve agricultural 24 
productivity and mitigate for loss of Important Farmland and land subject to Williamson Act 25 
contracts or in Farmland Security Zones. 26 

16.3.3.3 Alternative 1B—Dual Conveyance with East Alignment and 27 

Intakes 1–5 (15,000 cfs; Operational Scenario A) 28 

Impact ECON-1: Temporary Effects on Regional Economics and Employment in the Delta 29 
Region during Construction of the Proposed Water Conveyance Facilities 30 

The regional economic effects on employment and income in the Delta region during construction 31 
were evaluated, both for the unlined and lined canal options. Changes are shown relative to the 32 
Existing Conditions and the No Action Alternative (regional economic conditions do not differ 33 
between Existing Conditions and No Action Alternative). The effects on employment and income for 34 
the unlined option are displayed in Table 16-25. The table shows the direct and total change that 35 
would result from conveyance-related spending. As evident in Table 16-25, spending on conveyance 36 
construction results in substantial, though temporary, local economic activity in the region. As 37 
shown, direct construction employment is anticipated to vary over the 8-year construction period, 38 
with an estimated 2,599 FTE jobs in the first year and 245 FTE jobs in the final year of the 39 
construction period. Construction employment is estimated to peak at 6,279 FTE jobs in year 4. 40 
Total employment (direct, indirect, and induced) would also peak in year 4, at 11,045 FTE jobs. 41 
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Table 16-25. Regional Economic Effects on Employment and Labor Income during Construction 1 
(Alternative 1B)  2 

Regional 
Economic 
Impacta 

Year 

Total 1 2 3 4 5 6 7 8 

Employment (FTE)         

Direct 2,599 3,011 5,735 6,279 5,512 4,702 1,543 245 29,627 

Totalb 7,208 7,673 12,484 12,985 11,045 8,499 3,028 370 63,292 

Labor Income (million $)        

Direct 132.6 129.3 169.2 160.2 127.9 75.8 33.5 1.3 829.8 

Totalb 266.9 268.0 380.3 374.3 307.0 205.6 82.0 6.3 1,890.4 

Note: Labor income is reported 2011 dollars (U.S. Department of Commerce 2012). 
a IMPLAN results are changes relative to Existing Conditions or the No Action Alternative. 
b Includes direct, indirect, and induced effects; numbers may not sum to the total due to rounding. 

Detailed estimates are presented in Appendix 16A, Regional Economic Impacts of Water Conveyance 
Facility Construction. 

 3 

The employment and income effects under the lined option would be higher than for the unlined 4 
option. Direct and total employment estimates over the 8-year construction period for the lined 5 
option would be 29,852 and 63,847, respectively. Direct and total income effects would be also 6 
higher under the lined option, with direct and total income over the construction period of $838.8 7 
million and $1,909.3 million, respectively. 8 

The footprint of conveyance and related facilities such as roads and utilities would remove some 9 
existing agricultural land from production, so the effects on employment and income from such 10 
removals would be negative. The regional economic effects on employment and income in the Delta 11 
region from the change in agricultural production are reported in Table 16-26. As shown, direct 12 
agricultural employment would be reduced by an estimated 90 FTE jobs, while total employment 13 
(direct, indirect, and induced) associated with agricultural employment would fall by 340 FTE jobs. 14 
Based on the crop production values changes described in Impact ECON-6 for construction effects, 15 
the direct agricultural job losses would more likely be concentrated in the vegetable, truck, orchard, 16 
and vineyard crops sectors, which are relatively labor intensive, than in the grain, field, and forage 17 
crop sectors, where more jobs are mechanized. Note that direct agricultural job losses could be 18 
higher than the 90 FTE jobs shown in Table 16-26 because many agricultural jobs are seasonal 19 
rather than year-round, FTE jobs, suggesting that more than one seasonal job could be lost per every 20 
FTE job lost as a result of construction of conveyance facilities construction. Mapbook Figures M14-21 
3 and M14-4 display areas of Important Farmland and lands under Williamson Act contracts that 22 
could be converted to other uses due to the construction of water conveyance facilities for the East 23 
alignment. Note that not all of these structures would be constructed under this alternative. 24 
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Table 16-26. Regional Economic Effects on Agricultural Employment and Labor Income during 1 
Construction (Alternative 1B) 2 

Regional Economic Impacta Impacts on Agriculture 

Employment (FTE)  

Direct -90 

Totalb -340 

Labor Income (million $)  

Direct -11.4 

Totalb -21.9 

Note: Labor income is reported 2011 dollars (U.S. Department of Commerce 2012). 

a IMPLAN results are changes relative to Existing Conditions or the No Action Alternative. 

b Includes direct, indirect, and induced effects.  

 3 

Additionally, the Alternative 1B construction footprint would result in the abandonment of an 4 
estimated two producing natural gas wells in the study area, as described in Chapter 26, Mineral 5 
Resources, Section 26.3.3.3, Impact MIN-1. This could result in the loss of employment and labor 6 
income associated with monitoring and maintaining these wells. Generally, small crews perform 7 
ongoing monitoring and maintenance of several wells at a time. As shown in Chapter 26, Mineral 8 
Resources, Table 26-2, 516 active producer wells are located in the study area. Even if both 9 
producing wells in the Alternative 1B construction footprint were abandoned and not replaced with 10 
new wells installed outside the construction footprint, the percentage reduction in the number of 11 
natural gas wells would be very small. As a result, the employment and labor income effects 12 
associated with well abandonment, while negative, would be minimal. 13 

NEPA Effects: Because construction of water conveyance facilities would result in an increase in 14 
construction-related employment and labor income, this would be considered a beneficial effect. 15 
However, these activities would also be anticipated to result in a decrease in agricultural-related 16 
employment and labor income, which would be considered an adverse effect. Mitigation Measure 17 
AG-1, described in Chapter 14, Agricultural Resources, Section 14.3.3.2, Impact AG-1, would be 18 
available to reduce these effects by preserving agricultural productivity and compensating off-site. 19 

CEQA Conclusion: Construction of the proposed water conveyance facilities would increase total 20 
employment and income in the Delta region. The change would result from expenditures on BDCP 21 
construction and from a modest decrease in agricultural production. Changes in recreational 22 
expenditures and natural gas well operations could also affect regional employment and income, but 23 
these have not been quantified. The total change in employment and income is not, in itself, 24 
considered an environmental impact. Significant environmental impacts would only result if the 25 
changes in regional economics cause physical impacts. Such effects are discussed in other chapters 26 
throughout this EIR/EIS. Costs are addressed in Chapter 8 of the BDCP, Implementation Costs and 27 
Funding Sources; removal of agricultural land from production is addressed in Chapter 14, 28 
Agricultural Resources, Section 14.3.3.3, Impacts AG-1 and AG-2; changes in recreation related 29 
activities are addressed in Chapter 15, Recreation, Section 15.3.3.3, REC-1 through REC-4; 30 
abandonment of natural gas wells is addressed in Chapter 26, Mineral Resources, Section 26.3.3.3, 31 
Impact MIN-1. When required, DWR would provide compensation to property owners for economic 32 
losses due to implementation of the alternative. While the compensation to property owners would 33 
reduce the severity of economic effects related to the loss of agricultural land, it would not 34 
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constitute mitigation for any related physical impact. Measures to reduce these impacts are 1 
discussed in Chapter 14, Agricultural Resources, Section 14.3.3.2, Impact AG-1, and particularly 2 
Mitigation Measure AG-1, Develop an ALSP to preserve agricultural productivity and mitigate for 3 
loss of Important Farmland and land subject to Williamson Act contracts or in Farmland Security 4 
Zones.  5 

Impact ECON-7: Permanent Regional Economic and Employment Effects in the Delta Region 6 
during Operation and Maintenance of the Proposed Water Conveyance Facilities 7 

In the Delta region, ongoing operation and maintenance of BDCP facilities would result in increased 8 
expenditures relative to the Existing Conditions and the No Action Alternative (regional economic 9 
conditions do not differ across Existing Conditions and No Action Alternative). The increased 10 
expenditures are expected to result in a permanent increase in regional employment and income, 11 
including an estimated 204 direct and 294 total (direct, indirect, and induced) FTE jobs (Table 16-12 
28). Since operation and maintenance expenditures for the unlined and lined options were not 13 
differentiated, the results summarized in this section are assumed to apply to both the unlined and 14 
lined options. Potential changes in the value of agricultural production result in changes to regional 15 
employment and income in the Delta region under Alternative 1B relative to the Existing Conditions 16 
and the No Action Alternative. 17 

Table 16-28. Regional Economic Effects on Employment and Labor Income during Operations and 18 
Maintenance (Alternative 1B) 19 

Regional Economic Impacta Impacts from Operations and Maintenance 

Employment (FTE)  

Direct 204 

Totalb 294 

Labor Income (million $)  

Direct 12.6 

Totalb 16.8 

Note: Labor income is reported in 2011 dollars (U.S. Department of Commerce 2012). 

a IMPLAN results are changes relative to Existing Conditions or the No Action Alternative. 

b Includes direct, indirect, and induced effects.  

 20 

The operation and maintenance of conveyance and related facilities such as roads and utilities 21 
would result in the permanent removal of agricultural land from production following construction, 22 
and the effects on employment and income would be negative, including the loss of an estimated 23 
117 agricultural and 321 total (direct, indirect, and induced) FTE jobs. The regional economic effects 24 
on employment and income in the Delta region from the change in agricultural production are 25 
reported in Table 16-29. Based on the permanent crop production value changes described in 26 
Impact ECON-12, the agricultural job losses would more likely be concentrated in the vegetable, 27 
truck, orchard, and vineyard crops sectors, which are relatively labor intensive, than in the grain, 28 
field, and forage crop sectors, where more jobs are mechanized. Note that direct agricultural job 29 
losses could be higher than the 117 FTE jobs shown in Table 16-29 because many agricultural jobs 30 
are seasonal rather than year-round, FTE jobs, suggesting that more than one seasonal job could be 31 
lost per every FTE job lost as a result of permanent agricultural production changes. Mapbook 32 
Figures M14-3 and M14-4 display areas of Important Farmland and lands under Williamson Act 33 
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contracts that could be converted to other uses due to the construction of water conveyance 1 
facilities for the East alignment. Note that not all of these structures would be constructed under this 2 
alternative. 3 

Table 16-29. Regional Economic Effects on Agricultural Employment and Labor Income during 4 
Operations and Maintenance (Alternative 1B) 5 

Regional Economic Impacta Impacts on Agriculture 

Employment (FTE)  

Direct -117 

Totalb -321 

Labor Income (million $)  

Direct -9.3 

Totalb -17.9 

Note: Labor income is reported in 2011 dollars (U.S. Department of Commerce 2012). 

a IMPLAN results are changes relative to Existing Conditions or the No Action Alternative. 

b Includes direct, indirect, and induced effects.  

 6 

NEPA Effects: Because continued operation and maintenance of water conveyance facilities would 7 
result in an increase in operations-related employment and labor income, this would be considered 8 
a beneficial effect. However, the long-term footprint of facilities would lead to a continued decline in 9 
agricultural-related employment and labor income, which would be considered an adverse effect. 10 
Mitigation Measure AG-1, described in Chapter 14, Agricultural Resources, Section 14.3.3.2, Impact 11 
AG-1, would be available to reduce these effects by preserving agricultural productivity and 12 
compensating off-site. 13 

CEQA Conclusion: Operation and maintenance of the proposed water conveyance facilities would 14 
decrease total employment and income in the Delta region. The change would result from 15 
expenditures on BDCP operation and maintenance, increasing employment, and from changes in 16 
agricultural production, decreasing employment. The total change in income and employment is not, 17 
in itself, considered an environmental impact. Significant environmental impacts would only result if 18 
the changes in regional economics cause physical impacts. Such effects are discussed in other 19 
chapters throughout this EIR/EIS. Costs are addressed in Chapter 8 of the BDCP, Implementation 20 
Costs and Funding Sources; removal of agricultural land from production is addressed in Chapter 14, 21 
Agricultural Resources, Section 14.3.3.3, Impacts AG-3 and AG-4; changes in recreation related 22 
activities are addressed in Chapter 15, Recreation, Section 15.3.3.3, Impacts REC-5 through REC-8. 23 
When required, DWR would provide compensation to property owners for economic losses due to 24 
implementation of the alternative. While the compensation to property owners would reduce the 25 
severity of economic effects related to the loss of agricultural land, it would not constitute mitigation 26 
for any related physical impact. Measures to reduce these impacts are discussed in Chapter 14, 27 
Agricultural Resources, Section 14.3.3.2, Impact AG-1, and particularly Mitigation Measure AG-1, 28 
Develop an ALSP to preserve agricultural productivity and mitigate for loss of Important Farmland 29 
and land subject to Williamson Act contracts or in Farmland Security Zones. 30 



 Socioeconomics 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

16-19 
2015 

ICF 00139.14 

 

16.3.3.4 Alternative 1C—Dual Conveyance with West Alignment and 1 

Intakes W1–W5 (15,000 cfs; Operational Scenario A) 2 

Impact ECON-1: Temporary Effects on Regional Economics and Employment in the Delta 3 
Region during Construction of the Proposed Water Conveyance Facilities 4 

The regional economic effects on employment and income in the Delta region during construction 5 
were evaluated for both the unlined and lined canal options. Changes are shown relative to the 6 
Existing Conditions and the No Action Alternative (regional economic conditions do not differ 7 
between Existing Conditions and No Action Alternative). The effects on employment and income for 8 
the unlined option are displayed in Table 16-31. Table 16-31 shows the direct and total change that 9 
would result from conveyance-related spending. As evident in Table 16-31, spending on conveyance 10 
construction results in substantial local economic activity in the region. As shown, direct 11 
construction employment is anticipated to vary over the 8-year construction period, with an 12 
estimated 2,747 FTE jobs in the first year and 236 FTE jobs in the final year of the construction 13 
period. Construction employment is estimated to peak at 5,300 FTE jobs in year 4. Total 14 
employment (direct, indirect, and induced) would also peak in year 4, at 11,559 FTE jobs. 15 

Table 16-31. Regional Economic Effects on Employment and Labor Income during Construction 16 
(Alternative 1C) 17 

Regional Economic 
Impacta 

Year 

Total 1 2 3 4 5 6 7 8 

Employment (FTE)          

Direct 2,747 3,016 4,915 5,300 4,794 4,194 1,128 236 26,329 

Totalb 9,209 8,411 
11,69
8 

11,55
9 9,867 7,767 2,126 352 60,989 

Labor Income (million $)         

Direct 197.6 155.8 181.1 156.9 120.7 74.3 21.3 1.1 908.8 

Totalb 379.1 312.7 386.9 352.5 283.0 194.8 54.6 5.8 1,969.4 

Note: Labor income is reported 2011 dollars (U.S. Department of Commerce 2012). 

a IMPLAN results are changes relative to Existing Condition or No Action Alternative. 

b Includes direct, indirect, and induced effects; numbers may not sum to the total due to rounding. 
Detailed estimates are presented in Appendix 16A, Regional Economic Impacts of Water 
Conveyance Facility Construction. 

 18 

The employment and income effects under the lined option are higher than for the unlined option. 19 
Direct and total employment estimates over the 8-year construction period for the lined option are 20 
29,019 and 62,693, respectively. Direct and total income effects are also higher under the lined 21 
option, with direct and total income over the construction period of $936.3 million and $2,027.3 22 
million, respectively. 23 

The footprint of conveyance and related facilities such as roads and utilities would remove some 24 
existing agricultural land from production, so the effects on employment and income from those 25 
removals would be negative. The regional economic effects on employment and income in the Delta 26 
region from the change in agricultural production are reported in Table 16-32. As shown, direct 27 
agricultural employment would be reduced by an estimated 64 FTE jobs, while total employment 28 
(direct, indirect, and induced) associated with agricultural employment would fall by 240 FTE jobs. 29 
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Based on the crop production values changes described in Impact ECON-6 for construction effects, 1 
the direct agricultural job losses would more likely be concentrated in the vegetable, truck, orchard, 2 
and vineyard crops sectors, which are relatively labor intensive, than in the grain, field, and forage 3 
crop sectors, where more jobs are mechanized. Note that direct agricultural job losses could be 4 
higher than the 64 FTE jobs shown in Table 16-32 because many agricultural jobs are seasonal 5 
rather than year-round, FTE jobs, suggesting that more than one seasonal job could be lost per every 6 
FTE job lost as a result of construction of conveyance facilities construction. Mapbook Figures M14-7 
5 and M14-6 display areas of Important Farmland and lands under Williamson Act contracts that 8 
could be converted to other uses due to the construction of water conveyance facilities for the West 9 
alignment. Note that not all of these structures would be constructed under this alternative. 10 

Table 16-32. Regional Economic Effects on Agricultural Employment and Labor Income, during 11 
Construction (Alternative 1C) 12 

Regional Economic Impacta Impacts on Agriculture 

Employment (FTE)  

Direct -64 

Totalb -240 

Labor Income (million $)  

Direct -8.1 

Totalb -15.5 

Note: Labor income is reported 2011 dollars (U.S. Department of Commerce 2012). 

a IMPLAN results are changes relative to Existing Condition or No Action Alternative. 

b Includes direct, indirect, and induced effects.  

 13 

Additionally, the Alternative 1C construction footprint would result in the abandonment of an 14 
estimated four producing natural gas wells in the study area, as described in Chapter 26, Mineral 15 
Resources, Section 26.3.3.4, Impact MIN-1. This could result in the loss of employment and labor 16 
income associated with monitoring and maintaining these wells. Generally, small crews perform 17 
ongoing monitoring and maintenance of several wells at a time. As shown in Chapter 26, Mineral 18 
Resources, Table 26-2, 516 active producer wells are located in the study area. Even if all four 19 
producing wells in the Alternative 1C construction footprint were abandoned and not replaced with 20 
new wells installed outside the construction footprint, the percentage reduction in the number of 21 
natural gas wells would be very small. As a result, the employment and labor income effects 22 
associated with well abandonment, while negative, would be minimal. 23 

NEPA Effects: Because construction of water conveyance facilities would result in an increase in 24 
construction-related employment and labor income, this would be considered a beneficial effect. 25 
However, these activities would also be anticipated to result in a decrease in agricultural-related 26 
employment and labor income, which would be considered an adverse effect. Mitigation Measure 27 
AG-1, described in Chapter 14, Agricultural Resources, Section 14.3.3.2, Impact AG-1, would be 28 
available to reduce these effects by preserving agricultural productivity and compensating off-site. 29 

CEQA Conclusion: Construction of the proposed water conveyance facilities would increase total 30 
employment and income in the Delta region. The change would result from expenditures on 31 
construction, increasing employment, and from changes in agricultural production, decreasing 32 
employment. Changes in recreational expenditures and natural gas well operations could also affect 33 
regional employment and income, but these have not been quantified. The total change in 34 
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employment and income is not, in itself, considered an environmental impact. Significant 1 
environmental impacts would only result if the changes in regional economics cause physical 2 
impacts. Such effects are discussed in other chapters throughout this EIR/EIS. Costs are addressed 3 
in Chapter 8 of the BDCP, Implementation Costs and Funding Sources; removal of agricultural land 4 
from production is addressed in Chapter 14, Agricultural Resources, Section 14.3.3.4, Impacts AG-1 5 
and AG-2; changes in recreation related activities are addressed in Chapter 15, Recreation, Section 6 
15.3.3.4, REC-1 through REC-4; abandonment of natural gas wells is addressed in Chapter 26, 7 
Mineral Resources, Section 26.3.3.4, Impact MIN-1. When required, DWR would provide 8 
compensation to property owners for economic losses due to implementation of the alternative. 9 
While the compensation to property owners would reduce the severity of economic effects related 10 
to the loss of agricultural land, it would not constitute mitigation for any related physical impact. 11 
Measures to reduce these impacts are discussed in Chapter 14, Agricultural Resources, Section 12 
14.3.3.2, Impact AG-1, and particularly Mitigation Measure AG-1, Develop an ALSP to preserve 13 
agricultural productivity and mitigate for loss of Important Farmland and land subject to Williamson 14 
Act contracts or in Farmland Security Zones.  15 

Impact ECON-7: Permanent Regional Economic and Employment Effects in the Delta Region 16 
during Operation and Maintenance of the Proposed Water Conveyance Facilities 17 

In the Delta region, ongoing operation and maintenance of BDCP facilities would result in increased 18 
expenditures relative to the Existing Conditions and the No Action Alternative (regional economic 19 
conditions do not differ across Existing Conditions and No Action Alternative). The increased 20 
expenditures are expected to result in a permanent increase in regional employment and income, 21 
including an estimated 187 direct and 269 total (direct, indirect, and induced) FTE jobs (Table 16-22 
34). Since operation and maintenance expenditures for the unlined and lined options were not 23 
differentiated, the results summarized in this section are assumed to apply to both the unlined and 24 
lined option. Potential changes in the value of agricultural production result in changes to regional 25 
employment and income in the Delta region under the Alternative 1C relative to the Existing 26 
Conditions and the No Action Alternative. 27 

Table 16-34. Regional Economic Effects on Employment and Labor Income during Operations and 28 
Maintenance (Alternative 1C) 29 

Regional Economic Impacta Impacts from Operations and Maintenance 

Employment (FTE)  

Direct 187 

Totalb 269 

Labor Income (million $)  

Direct 11.4 

Totalb 15.3 

a IMPLAN results are changes relative to Existing Condition or No Action Alternative. 

b Includes direct, indirect, and induced effects.  

Note: Labor income is reported in 2011 dollars (U.S. Department of Commerce 2012). 

 30 

The operation and maintenance of conveyance and related facilities such as roads and utilities 31 
would result in the permanent removal of agricultural land from production following construction, 32 
and the effects on employment and income would be negative, including the loss of an estimated 75 33 
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agricultural and 216 total (direct, indirect, and induced) FTE jobs. The regional economic effects on 1 
employment and income in the Delta region from the change in agricultural production are reported 2 
in Table 16-35. Based on the permanent crop production value changes described in Impact ECON-3 
12, the agricultural job losses would more likely be concentrated in the vegetable, truck, orchard, 4 
and vineyard crops sectors, which are relatively labor intensive, than in the grain, field, and forage 5 
crop sectors, where more jobs are mechanized. Note that direct agricultural job losses could be 6 
higher than the 75 FTE jobs shown in Table 16-35 because many agricultural jobs are seasonal 7 
rather than year-round, FTE jobs, suggesting that more than one seasonal job could be lost per every 8 
FTE job lost as a result of permanent agricultural production changes. Mapbook Figures M14-5 and 9 
M14-6 display areas of Important Farmland and lands under Williamson Act contracts that could be 10 
converted to other uses due to the construction of water conveyance facilities for the West 11 
alignment. Note that not all of these structures would be constructed under this alternative. 12 

Table 16-35. Regional Economic Effects on Agricultural Employment and Labor Income during 13 
Operations and Maintenance (Alternative 1C) 14 

Regional Economic Impacta Impacts on Agriculture 

Employment (FTE)  

Direct -75 

Totalb -216 

Labor Income (million $)  

Direct -6.5 

Totalb -12.4 

a IMPLAN results are changes relative to Existing Condition or No Action Alternative. 

b Includes direct, indirect, and induced effects.  

Note: Labor income is reported in 2011 dollars (U.S. Department of Commerce 2012). 

 15 

NEPA Effects: Because continued operation and maintenance of water conveyance facilities would 16 
result in an increase in operations-related employment and labor income, this would be considered 17 
a beneficial effect. However, the long-term footprint of facilities would lead to a continued decline in 18 
agricultural-related employment and labor income, which would be considered an adverse effect. 19 
Mitigation Measure AG-1, described in Chapter 14, Agricultural Resources, Section 14.3.3.2, Impact 20 
AG-1, would be available to reduce these effects by preserving agricultural productivity and 21 
compensating off-site. 22 

CEQA Conclusion: Operation and maintenance of the proposed water conveyance facilities would 23 
increase total employment and income in the Delta region. The change would result from 24 
expenditures on operation and maintenance and from changes in agricultural production. The total 25 
change in income and employment is not, in itself, considered an environmental impact. Significant 26 
environmental impacts would only result if the changes in regional economics cause physical 27 
impacts. Such effects are discussed in other chapters throughout this EIR/EIS. Costs are addressed 28 
in Chapter 8 of the BDCP, Implementation Costs and Funding Sources; removal of agricultural land 29 
from production is addressed in Chapter 14, Agricultural Resources, Section 14.3.3.4, Impacts AG-3 30 
and AG-4; changes in recreation related activities are addressed in Chapter 15, Recreation, Section 31 
15.3.3.4, Impacts REC-5 through REC-8. When required, DWR would provide compensation to 32 
property owners for economic losses due to implementation of the alternative. While the 33 
compensation to property owners would reduce the severity of economic effects related to the loss 34 
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of agricultural land, it would not constitute mitigation for any related physical impact. Measures to 1 
reduce these impacts are discussed in Chapter 14, Agricultural Resources, Section 14.3.3.2, Impact 2 
AG-1, and particularly Mitigation Measure AG-1, Develop an ALSP to preserve agricultural 3 
productivity and mitigate for loss of Important Farmland and land subject to Williamson Act 4 
contracts or in Farmland Security Zones.  5 

16.3.3.8 Alternative 3—Dual Conveyance with Pipeline/Tunnel and 6 

Intakes 1 and 2 (6,000 cfs; Operational Scenario A) 7 

Impact ECON-1: Temporary Effects on Regional Economics and Employment in the Delta 8 
Region during Construction of the Proposed Water Conveyance Facilities 9 

The regional economic effects on employment and income in the Delta region during construction 10 
were evaluated. Changes are shown relative to the Existing Conditions and the No Action Alternative 11 
(regional economic conditions do not differ between Existing Conditions and No Action Alternative). 12 
The effects on employment and income are displayed in Table 16-37. The table shows the direct and 13 
total change that would result from conveyance-related spending. As evident in Table 16-37, 14 
spending on conveyance construction results in substantial local economic activity in the region. As 15 
shown, direct construction employment is anticipated to vary over the 8-year construction period, 16 
with an estimated 1,818 FTE jobs in the first year and 111 FTE jobs in the final year of the 17 
construction period. Construction employment is estimated to peak at 2,849 FTE jobs in year 4. 18 
Total employment (direct, indirect, and induced) would also peak in year 4, at 6,787 FTE jobs. 19 

Table 16-37. Regional Economic Effects on Employment and Labor Income during Construction 20 
(Alternative 3) 21 

Regional Economic 
Impacta 

Year  

1 2 3 4 5 6 7 8 Total 

Employment (FTE)          

Direct 1,818 2,034 2,713 2,849 2,578 2,320 482 111 14,904 

Totalb 10,297 8,515 9,634 8,656 6,787 5,013 813 157 49,872 

Labor Income (million $)         

Direct 282.5 207.7 214.8 172.5 118.3 67.0 5.7 0.2 1,068.8 

Totalb 507.2 384.4 407.4 338.5 242.4 151.5 17.6 2.2 2,051.2 

Note: Labor income is reported 2011 dollars (U.S. Department of Commerce 2012). 

a  IMPLAN results are changes relative to Existing Condition or No Action Alternative. 

b  Includes direct, indirect, and induced effects; numbers may not sum to the total due to rounding. 
Detailed estimates are presented in Appendix 16A, Regional Economic Impacts of Water Conveyance 
Facility Construction. 

 22 

The footprint of conveyance and related facilities such as roads and utilities would remove some 23 
existing agricultural land from production, so the effects on employment and income would be 24 
negative. The regional economic effects on employment and income in the Delta region from the 25 
change in agricultural production are reported in Table 16-38. As shown, direct agricultural 26 
employment would be reduced by an estimated 23 FTE jobs, while total employment (direct, 27 
indirect, and induced) associated with agricultural employment would fall by 88 FTE jobs. Based on 28 
the crop production values changes described in Impact ECON-6 for construction effects, the direct 29 
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agricultural job losses would more likely be concentrated in the vegetable, truck, orchard, and 1 
vineyard crops sectors, which are relatively labor intensive, than in the grain, field, and forage crop 2 
sectors, where more jobs are mechanized. Note that direct agricultural job losses could be higher 3 
than the 23 FTE jobs shown in Table 16-38 because many agricultural jobs are seasonal rather than 4 
year-round, FTE jobs, suggesting that more than one seasonal job could be lost per every FTE job 5 
lost as a result of construction of conveyance facilities construction. Mapbook Figures M14-1 and 6 
M14-2 display areas of Important Farmland and lands under Williamson Act contracts that could be 7 
converted to other uses due to the construction of water conveyance facilities for the 8 
Pipeline/Tunnel alignment. Note that not all of these structures would be constructed under this 9 
alternative. 10 

Table 16-38. Regional Economic Effects on Agricultural Employment and Labor Income during 11 
Construction (Alternative 3) 12 

Regional Economic Impacta Impacts on Agriculture 

Employment (FTE)  

Direct -23 

Totalb -88 

Labor Income (million $)  

Direct -2.9 

Totalb -5.6 

Note: Labor income is reported 2011 dollars (U.S. Department of Commerce 2012). 

a  IMPLAN results are changes relative to Existing Condition or No Action Alternative. 

b  Includes direct, indirect, and induced effects.  

 13 

Additionally, the Alternative 3 construction footprint would result in the abandonment of an 14 
estimated six producing natural gas wells in the study area, as described in Chapter 26, Mineral 15 
Resources, Section 26.3.3.8, Impact MIN-1. This could result in the loss of employment and labor 16 
income associated with monitoring and maintaining these wells. Generally, small crews perform 17 
ongoing monitoring and maintenance of several wells at a time. As shown in Chapter 26, Mineral 18 
Resources, Table 26-2, 516 active producer wells are located in the study area. Even if all six 19 
producing wells in the Alternative 3 construction footprint were abandoned and not replaced with 20 
new wells installed outside the construction footprint, the percentage reduction in the number of 21 
natural gas wells would be very small. As a result, the employment and labor income effects 22 
associated with well abandonment, while negative, would be minimal. 23 

NEPA Effects: Because construction of water conveyance facilities would result in an increase in 24 
construction-related employment and labor income, this would be considered a beneficial effect. 25 
However, these activities would also be anticipated to result in a decrease in agricultural-related 26 
employment and labor income, which would be considered an adverse effect. Mitigation Measure 27 
AG-1, described in Chapter 14, Agricultural Resources, Section 14.3.3.2, Impact AG-1, would be 28 
available to reduce these effects by preserving agricultural productivity and compensating off-site. 29 

CEQA Conclusion: Construction of the proposed water conveyance facilities would increase total 30 
employment and income in the Delta region during the construction period. The change would 31 
result from expenditures on construction, increasing employment, and from changes in agricultural 32 
production, decreasing employment. Changes in recreational expenditures and natural gas well 33 
operations could also affect regional employment and income, but these have not been quantified. 34 
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The total change in employment and income is not, in itself, considered an environmental impact. 1 
Significant environmental impacts would only result if the changes in regional economics cause 2 
physical impacts. Such effects are discussed in other chapters throughout the EIR/EIS. Costs are 3 
addressed in Chapter 8 of the BDCP, Implementation Costs and Funding Sources; removal of 4 
agricultural land from production is addressed in Chapter 14, Agricultural Resources, Section 5 
14.3.3.8, Impacts AG-1 and AG-2; changes in recreation related activities are addressed in Chapter 6 
15, Recreation, Section 15.3.3.8, REC-1 through REC-4; abandonment of natural gas wells is 7 
addressed in Chapter 26, Mineral Resources, Section 26.3.3.8, Impact MIN-1. When required, DWR 8 
would provide compensation to property owners for economic losses due to implementation of the 9 
alternative. While the compensation to property owners would reduce the severity of economic 10 
effects related to the loss of agricultural land, it would not constitute mitigation for any related 11 
physical impact. Measures to reduce these impacts are discussed in Chapter 14, Agricultural 12 
Resources, Section 14.3.3.2, Impact AG-1, and particularly Mitigation Measure AG-1, Develop an ALSP 13 
to preserve agricultural productivity and mitigate for loss of Important Farmland and land subject to 14 
Williamson Act contracts or in Farmland Security Zones. 15 

16.3.3.9 Alternative 4—Dual Conveyance with Modified Pipeline/Tunnel 16 

and Intakes 2, 3, and 5 (9,000 cfs; Operational Scenario H) 17 

Alternative 4 would result in temporary effects on lands and communities associated with 18 
construction of three intakes and associated facilities; an intermediate forebay; tunnels; an operable 19 
barrier at the head of Old River; pumping plants and an expanded and modified Clifton Court 20 
Forebay. Nearby areas would be altered as work or staging areas, concrete batch plants, fuel 21 
stations, or be used for spoils storage areas. Transmission lines, access roads, and other incidental 22 
facilities would also be needed for operations, and construction of these structures would also have 23 
effects on lands and communities.  24 

The following impact analysis is divided into four subsections: effects of construction of facilities 25 
under CM1 in the Delta region, effects of operations of facilities under CM1 in the Delta region, 26 
effects of implementation of other conservation measures, and effects in hydrologic regions outside 27 
of the Delta as a result of changes in water deliveries. 28 

Impact ECON-1: Temporary Effects on Regional Economics and Employment in the Delta 29 
Region during Construction of the Proposed Water Conveyance Facilities 30 

The regional economic effects on employment and income in the Delta region during construction 31 
were evaluated. Changes are shown relative to the Existing Conditions and the No Action Alternative 32 
(regional economic conditions do not differ between Existing Conditions and No Action Alternative). 33 
The effects on employment and income are displayed in Table 16-41. The table shows the direct and 34 
total changes that would result from conveyance-related spending. As evident in Table 16-41, 35 
spending on conveyance construction would result in substantial economic activity in the region. As 36 
shown, direct construction employment is anticipated to vary over the 14-year construction period, 37 
with an estimated 66 FTE jobs in the first year and 486 FTE jobs in the final year of the construction 38 
period. Construction employment is estimated to peak at 2,278 FTE jobs in year 9. Total 39 
employment (direct, indirect, and induced) would peak in year 12, at 8,673 FTE jobs. 40 
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Table 16-41. Regional Economic Effects on Employment and Labor Income during Construction 1 
(Alternative 4) 2 

Regional Economic 
Impacta 

Year 

1 2 3 4 5 6 7 8 

Employment (FTE)         

Direct 66 747 2,427 1,743 1,124 1,572 2,207 2,272 

Totalb 90 1,025 7,988 6,644 5,402 6,451 8,185 8,274 

Labor Income 
(million $)         

Direct 0.0 0.5 168.6 153.3 139.0 154.8 185.9 185.9 

Totalb 1.1 13.0 324.6 287.8 253.4 287.4 350.6 351.7 

Note: Labor income is reported 2011 dollars (U.S. Department of Commerce 2012). 

a IMPLAN results are changes relative to Existing Condition or No Action Alternative. 

b Includes direct, indirect, and induced effects; numbers may not sum to the total due to rounding. 
Detailed estimates are presented in Appendix 16A, Regional Economic Impacts of Water 
Conveyance Facility Construction.  

Regional Economic 
Impacta 

Year 

9 10 11 12 13 14 Total 

Employment (FTE)        

Direct 2,278 2,194 2,114 2,248 1,723 486 23,202 

Totalb 8,320 8,187 8,113 8,673 4,964 795 83,111 

Labor Income 
(million $)        

Direct 187.4 186.7 187.9 201.5 94.0 4.8 1,850.3 

Totalb 354.2 351.6 352.4 377.5 187.2 16.1 3,508.5 

Note: Labor income is reported 2011 dollars (U.S. Department of Commerce 2012). 

a IMPLAN results are changes relative to Existing Condition or No Action Alternative. 

b Includes direct, indirect, and induced effects; numbers may not sum to the total due to rounding. 
Detailed estimates are presented in Appendix 16A, Regional Economic Impacts of Water 
Conveyance Facility Construction.  

 3 

The footprint of conveyance and related facilities such as roads and utilities would remove some 4 
existing agricultural land from production, so the effects on employment and income would be 5 
negative. The regional economic effects on employment and income in the Delta region from the 6 
change in agricultural production are reported in Table 16-42. As shown, direct agricultural 7 
employment would be reduced by an estimated 16 FTE jobs, while total employment (direct, 8 
indirect, and induced) associated with agricultural employment would fall by 57 FTE jobs. Based on 9 
the crop production values changes described in Impact ECON-6 for construction effects, the direct 10 
agricultural job losses would more likely be concentrated in the vegetable, truck, orchard, and 11 
vineyard crops sectors, which are relatively labor intensive, than in the grain, field, and forage crop 12 
sectors, where more jobs are mechanized. Note that direct agricultural job losses could be higher 13 
than the 16 FTE jobs shown in Table 16-42 because many agricultural jobs are seasonal rather than 14 
year-round, FTE jobs, suggesting that more than one seasonal job could be lost per every FTE job 15 
lost as a result of construction of conveyance facilities construction. Mapbook Figures M14-7 and 16 
M14-8 display areas of Important Farmland and lands under Williamson Act contracts that could be 17 



 Socioeconomics 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

16-27 
2015 

ICF 00139.14 

 

converted to other uses due to the construction of water conveyance facilities for the Modified 1 
Pipeline/Tunnel alignment.  2 

Table 16-42. Regional Economic Effects on Agricultural Employment and Labor Income during 3 
Construction (Alternative 4) 4 

Regional Economic Impacta Impacts on Agriculture 

Employment (FTE)  

Direct -16 

Totalb -57 

Labor Income (million $)  

Direct -2.4 

Totalb -4.2 

Note: Labor income is reported 2011 dollars (U.S. Department of Commerce 2012). 

a  IMPLAN results are changes relative to Existing Condition or No Action Alternative. 

b  Includes direct, indirect, and induced effects.  

 5 

The Alternative 4 construction footprint would not result in the abandonment of any active 6 
producing natural gas wells in the study area, as described in Chapter 26, Mineral Resources, Section 7 
26.3.3.9, Impact MIN-1. Therefore, this alternative would not be anticipated to result in the loss of 8 
employment or labor income associated with monitoring and maintaining these wells.  9 

NEPA Effects: Because construction of water conveyance facilities would result in an increase in 10 
construction-related employment and labor income, this would be considered a beneficial effect. 11 
However, these activities would also be anticipated to result in a decrease in agricultural-related 12 
employment and labor income, which would be considered an adverse effect. Mitigation Measure 13 
AG-1, described in Chapter 14, Agricultural Resources, Section 14.3.3.2, Impact AG-1, would be 14 
available to reduce these effects by preserving agricultural productivity and compensating off-site. 15 

CEQA Conclusion: Construction of the proposed water conveyance facilities would temporarily 16 
increase total employment and income in the Delta region. The change would result from 17 
expenditures on construction, increasing employment, and from changes in agricultural production, 18 
decreasing employment. Changes in recreational expenditures and natural gas well operations could 19 
also affect regional employment and income, but these have not been quantified. The total change in 20 
employment and income is not, in itself, considered an environmental impact. Significant 21 
environmental impacts would only result if the changes in regional economics cause physical 22 
impacts. Such effects are discussed in other chapters throughout this EIR/EIS. Costs are addressed 23 
in Chapter 8 of the BDCP, Implementation Costs and Funding Sources; removal of agricultural land 24 
from production is addressed in Chapter 14, Agricultural Resources, Section 14.3.3.9, Impacts AG-1 25 
and AG-2; changes in recreation related activities are addressed in Chapter 15, Recreation, Section 26 
15.3.3.9, REC-1 through REC-4; abandonment of natural gas wells is addressed in Chapter 26, 27 
Mineral Resources, Section 26.3.3.9, Impact MIN-1. When required, DWR would provide 28 
compensation to property owners for economic losses due to implementation of the alternative. 29 
While the compensation to property owners would reduce the severity of economic effects related 30 
to the loss of agricultural land, it would not constitute mitigation for any related physical impact. 31 
Measures to reduce these impacts are discussed in Chapter 14, Agricultural Resources, Section 32 
14.3.3.2, Impact AG-1, and particularly Mitigation Measure AG-1, Develop an ALSP to preserve 33 



 Socioeconomics 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

16-28 
2015 

ICF 00139.14 

 

agricultural productivity and mitigate for loss of Important Farmland and land subject to Williamson 1 
Act contracts or in Farmland Security Zones. 2 

Impact ECON-2: Effects on Population and Housing in the Delta Region during Construction of 3 
the Proposed Water Conveyance Facilities  4 

Population 5 

Construction of conveyance facilities would require an estimated peak of 2,278 workers in year 9 of 6 
the assumed 14-year construction period. It is anticipated that many of these new jobs would be 7 
filled from within the existing five-county labor force. However, construction of the tunnels may 8 
require specialized worker skills not readily available in the local labor pool. As a result, it is 9 
anticipated that some specialized workers may be recruited from outside the five-county region.  10 

Considering the multi-year duration of conveyance facility construction, it is anticipated that non-11 
local workers would temporarily relocate to the five-county region, thus adding to the local 12 
population. As discussed in Chapter 30, Growth Inducement and Other Indirect Effects, Section 13 
30.3.2.1, Direct Growth Inducement, an estimated 30 percent of workers could come from out of the 14 
Delta region, suggesting that approximately 690 workers could relocate to the Delta region at the 15 
peak of the construction period. However, this additional population would constitute a minor 16 
increase in the total 2020 projected regional population of 4.6 million and be distributed throughout 17 
the region. Changes in demand for public services resulting from any increase in population are 18 
addressed in Chapter 20, Public Services and Utilities, Section 20.3.3.9, Impact UT-1 through UT-6. 19 

Housing 20 

Changes in housing demand are based on changes in supply resulting from displacement during 21 
facilities construction and changes in housing demand resulting from employment associated with 22 
construction of conveyance facilities. As described in Chapter 13, Land Use, Section 13.3.3.9, Impact 23 
LU-2, construction of water conveyance facilities under Alternative 4 would conflict with 24 
approximately 19 residential structures. The physical footprints of the three intake facilities, along 25 
with associated work areas, are anticipated to create the largest disruption to structures, conflicting 26 
with 12 of these residences. 27 

The construction workforce would most likely commute daily to the work sites from within the five-28 
county region; however, if needed, there are about 53,000 housing units available to accommodate 29 
workers who may choose to commute to on a workweek basis or who may choose to temporarily 30 
relocate to the region for the duration of the construction period, including the estimated 690 31 
workers who may temporarily relocate to the Delta region from out of the region. In addition to the 32 
available housing units, there are recreational vehicle parks and hotels and motels within the five-33 
county region to accommodate any construction workers. As a result, and as discussed in more 34 
detail in Chapter 30, Growth Inducement and Other Indirect Effects, Section 30.3.2.1, Direct Growth 35 
Inducement, construction of the proposed conveyance facilities is not expected to substantially 36 
increase the demand for housing within the five-county region.  37 

NEPA Effects: Within specific local communities, there could be localized effects on housing. 38 
However, given the availability of housing within the five-county region, predicting where this 39 
impact might fall would be speculative. In addition, new residents would likely be dispersed across 40 
the region, thereby not creating a burden on any one community.  41 
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Because these activities would not result in permanent concentrated, substantial increases in 1 
population or new housing, they would not be considered to have an adverse effect. 2 

CEQA Conclusion: Construction of the proposed water conveyance facilities would result in minor 3 
population increases in the Delta region with adequate housing supply to accommodate the change 4 
in population. Therefore, the minor increase in housing is not anticipated to lead to adverse physical 5 
changes constituting a significant impact on the environment. 6 

Impact ECON-3: Changes in Community Character as a Result of Constructing the Proposed 7 
Water Conveyance Facilities  8 

NEPA Effects: Throughout the five-county Delta region, population and employment would expand 9 
as a result of the construction of water conveyance facilities, as discussed under Impacts ECON-1 10 
and ECON-2. Agricultural contributions to the character and culture of the Delta would be likely to 11 
decline commensurate with the projected decline in agricultural-related acreage, employment, and 12 
production. This could result in the closure of agriculture-dependent businesses or those catering to 13 
agricultural workers, particularly in areas where conversion of agricultural land would be most 14 
concentrated, including near the intakes in the vicinity of Clarksburg and Hood and the expanded 15 
Clifton Court Forebay east of Byron. Similar effects on community character could result from 16 
anticipated changes to recreation in the study area. However, social influences associated with the 17 
construction industry would grow during the multi-year construction period for water conveyance 18 
structures under Alternative 4. To the extent that this anticipated economic shift away from 19 
agriculture and towards construction results in demographic changes in population, employment 20 
level, income, age, gender, or race, the study area would be expected to see changes to its character, 21 
particularly in those Delta communities most substantially affected by demographic changes based 22 
on their size, ability to accommodate growth, or proximity to BDCP activities. In comparing the 23 
existing demographic composition of agricultural workers and construction laborers within the five-24 
county Delta Region, men make up a large proportion of both occupations: 84 percent of agricultural 25 
workers were male, compared with 98 percent of construction laborers. Approximately 92 percent 26 
of agricultural workers made less than $35,000, while 60 percent of construction laborers made less 27 
than $35,000. Additionally, 87 percent of agricultural workers within the study area report Hispanic 28 
origin, while 54 percent of construction laborers claim Hispanic origin within the five-county area 29 
(U.S. Census Bureau 2012b).  30 

Legacy communities in the Delta, which are those identified as containing distinct historical and 31 
cultural character, include Locke, Bethel Island, Clarksburg, Courtland, Freeport, Hood, Isleton, 32 
Knightsen, Rio Vista, Ryde, and Walnut Grove. These communities provide support services and 33 
limited workforce housing for the area’s agricultural industry. Some housing is also provided to 34 
retirees and workers commuting to nearby urban areas including Sacramento. Construction 35 
activities associated with BDCP water conveyance facilities would be anticipated to result in changes 36 
to the rural qualities of these communities during the construction period (characterized by 37 
predominantly agricultural land uses, relatively low population densities, and low levels of 38 
associated noise and vehicular traffic), particularly for those communities in proximity to water 39 
conveyance structures, including Clarksburg, Hood, and Walnut Grove. Effects associated with 40 
construction activities could also result in changes to community cohesion if they were to restrict 41 
mobility, reduce opportunities for maintaining face-to-face relationships, or disrupt the functions of 42 
community organizations or community gathering places (such as schools, libraries, places of 43 
worship, and recreational facilities). Under Alternative 4, several gathering places that lie in the 44 
vicinity of construction areas could be indirectly affected by noise and traffic associated with 45 
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construction activities, including Delta High School, the Clarksburg Library, Clarksburg Community 1 
Church, Resurrection Life Community Church, Citizen Land Alliance, Discovery Bay Chamber of 2 
Commerce, Courtland Fire Department, and several marinas or other recreational facilities (see 3 
Chapter 15, Recreation, Table 15-15). 4 

In addition to potential changes in the demographic composition of communities in the study area, 5 
construction of water conveyance facilities under Alternative 4 could also affect the size of the 6 
communities, as suggested above. Based upon the projections developed under Impacts ECON-1 and 7 
ECON-2, the total population and employment base of the study area would expand during water 8 
facility construction. This expansion could provide economic opportunities during this period, which 9 
could support community stability by increasing investment in Delta communities. However, as 10 
noted under the discussion of housing above, predicting the specific location of such investments 11 
within the study area would be speculative. 12 

Under Alternative 4, additional regional employment and income could create net positive effects on 13 
the character of Delta communities. In addition to potential demographic effects associated with 14 
changes in employment, however, property values may decline in areas that become less desirable 15 
in which to live, work, shop, or participate in recreational activities. For instance, negative visual- or 16 
noise-related effects on residential property could lead to localized abandonment of buildings. While 17 
water conveyance construction could result in beneficial effects relating to the economic welfare of a 18 
community, adverse social effects could also arise as a result of declining economic stability in 19 
communities closest to construction effects and in those most heavily influenced by agricultural and 20 
recreational activities. Implementation of mitigation measures and environmental commitments 21 
related to noise, visual effects, transportation, agriculture, and recreation, would reduce adverse 22 
effects (see Appendix 3B, Environmental Commitments). Specifically, these include commitments to 23 
develop and implement erosion and sediment control plans, develop and implement hazardous 24 
materials management plans, provide notification of maintenance activities in waterways, develop 25 
and implement a noise abatement plan, develop and implement a fire prevention and control plan, 26 
and prepare and implement mosquito management plans. 27 

CEQA Conclusion: Construction of water conveyance facilities under Alternative 4 could affect 28 
community character in the Delta region. However, because these impacts are social in nature, 29 
rather than physical, they are not considered impacts under CEQA. To the extent that changes to 30 
community character would lead to physical impacts involving population growth, such impacts are 31 
described under Impact ECON-2 and in Chapter 30, Growth Inducement and Other Indirect Effects, 32 
Section 30.3.2. Furthermore, notable decreases in population or employment, even if limited to 33 
specific areas, sectors, or the vacancy of individual buildings, could result in alteration of community 34 
character stemming from a lack of maintenance, upkeep, and general investment. However, 35 
implementation of mitigation measures and environmental commitments related to noise, visual 36 
effects, transportation, agriculture, and recreation, would reduce the extent of these effects such that 37 
a significant impact would not occur (see Appendix 3B, Environmental Commitments). Specifically, 38 
these include commitments to develop and implement erosion and sediment control plans, develop 39 
and implement hazardous materials management plans, provide notification of maintenance 40 
activities in waterways, develop and implement a noise abatement plan, develop and implement a 41 
fire prevention and control plan, and prepare and implement mosquito management plans. 42 
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Impact ECON-4: Changes in Local Government Fiscal Conditions as a Result of Constructing 1 
the Proposed Water Conveyance Facilities 2 

NEPA Effects: Under Alternative 4, publicly-owned water conveyance facilities would be constructed 3 
on land of which some is currently held by private owners. Property tax and assessment revenue 4 
forgone as a result of water conveyance facilities is estimated at $7.3 million over the construction 5 
period. These decreases in revenue could potentially result in the loss of a substantial share of some 6 
agencies’ tax bases, particularly for smaller districts affected by the BDCP, such as reclamation 7 
districts where conveyance facilities and associated work areas are proposed. This economic effect 8 
would be considered adverse; however, the BDCP proponents would make arrangements to 9 
compensate local governments for the loss of property tax or assessment revenue for land used for 10 
constructing, locating, operating, or mitigating for new Delta water conveyance facilities.3 11 
Additionally, as discussed under Impact ECON-1, construction of the water conveyance facilities 12 
would be anticipated to result in a net temporary increase of income and employment in the Delta 13 
region. This would also create an indirect beneficial effect through increased sales tax revenue for 14 
local government entities that rely on sales taxes. 15 

CEQA Conclusion: Under Alternative 4, construction of water conveyance facilities would result in 16 
the removal of a portion of the property tax base for various local government entities in the Delta 17 
region. Over the construction period, property tax and assessment revenue forgone is estimated at 18 
$7.3 million. However, the Sacramento-San Joaquin Delta Reform Act commits the entities receiving 19 
water from the State Water Project and federal Central Valley Project to mitigate for lost property 20 
tax and assessment revenue associated with land needed for the construction of new conveyance 21 
facilities (Water Code Section 85089). Additionally, any losses could be offset, at least in part, by an 22 
anticipated increase in sales tax revenue. CEQA does not require a discussion of socioeconomic 23 
effects except where they would result in reasonably foreseeable physical changes. If an alternative 24 
is not anticipated to result in a physical change to the environment, it would not be considered to 25 
have a significant impact under CEQA (CEQA Guidelines Sections 15064(f) and 15131). Here, any 26 
physical consequences resulting from fiscal impacts are too speculative to ascertain. 27 

Impact ECON-5: Effects on Recreational Economics as a Result of Constructing the Proposed 28 
Water Conveyance Facilities 29 

NEPA Effects: As described and defined in Chapter 15, Recreation, 15.3.3.9, Impacts REC-1 through 30 
REC-4, construction of water conveyance facilities under Alternative 4 would include elements that 31 
would be permanently located in two existing recreation areas. Additionally, substantial disruption 32 
of other recreational activities considered temporary and permanent would occur in certain areas 33 
during the construction period. The quality of recreational activities including boating, fishing, 34 
waterfowl hunting, and hiking in the Delta could be affected by noise, lighting, traffic, and visual 35 
degradation in proximity to water conveyance construction. For example, in-water construction 36 
activities associated with the intakes or temporary barge areas could restrict navigation and create 37 
noise and vibration that could lead to lower fishing success rates. Were it to occur, a decline in visits 38 
to Delta recreational sites as a result of facility construction would be expected to reduce recreation-39 

                                                             
3 Under the Sacramento-San Joaquin Delta Reform Act of 2009 (85089), construction of a new conveyance facility 
cannot begin until “the persons or entities that contract to receive water from the State Water Project and the 
federal Central Valley Project or a joint powers authority representing those entities have made arrangements or 
entered into contracts to pay for… (b) Full mitigation of property tax or assessments levied by local governments or 
special districts for land used in the construction, location, mitigation, or operation of new Delta conveyance 
facilities.” 
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related spending, creating an adverse effect throughout the Delta region. Additionally, if 1 
construction activities shift the relative popularity of different recreational sites, the BDCP may 2 
carry localized beneficial or adverse effects. 3 

Access would be maintained to all existing recreational facilities, including marinas, throughout 4 
construction. As part of Mitigation Measure REC-2, BDCP proponents would enhance nearby fishing 5 
access sites and would incorporate public recreational access into design of the intakes along the 6 
Sacramento River. Implementation of this measure along with separate, non-environmental 7 
commitments as set forth in Appendix 3B, Environmental Commitments, relating to the enhancement 8 
of recreational access and control of aquatic weeds in the Delta would reduce these effects. 9 
Environmental commitments would also be implemented to reduce some of the effects of 10 
construction activities upon the recreational experience. These include providing notification of 11 
maintenance activities in waterways and developing and implementing a noise abatement plan, as 12 
described in Appendix 3B, Environmental Commitments. Similarly, mitigation measures proposed 13 
throughout other chapters of this document, and listed under Impact REC-2 in Chapter 15, 14 
Recreation, would also contribute to reducing construction effects on recreational experiences in the 15 
study area. These include Chapter 12, Terrestrial Biological Resources, Chapter 17, Aesthetics and 16 
Visual Resources, Chapter 19, Transportation, and Chapter 23, Noise. 17 

Construction of water conveyance structures would be anticipated to result in a lower-quality 18 
recreational experience in a number of localized areas throughout the Delta, despite the 19 
implementation of environmental commitments. With a decrease in recreational quality, 20 
particularly for boating and fishing (two of the most popular activities in the Delta), the number of 21 
visits would be anticipated to decline, at least in areas close to construction activities. Under this 22 
alternative, small areas of the Cosumnes River Preserve on Staten Island would be affected by the 23 
construction of tunnels and associated activities. In the Clifton Court Forebay, permanent siphons, 24 
canals, forebay embankment areas, a control structure, and a forebay overflow structure would be 25 
built. New pumping plants would also be constructed at the northeast corner of the forebay. There 26 
are no formal recreation facilities at Clifton Court Forebay, although well-established recreation, 27 
mostly fishing and hunting, takes place at the southern end of the forebay along the embankment. 28 
This access would be lost during construction, but once new embankments are built, recreation 29 
could again occur. Six other recreational sites or areas would experience periods of construction-30 
related effects, including noise, access, visual disturbances, or a combination of these effects. As 31 
described in Chapter 15, Recreation, 15.3.3.9, Impact REC-2, these include Clarksburg Boat Launch 32 
(fishing access), Stone Lakes National Wildlife Refuge, Wimpy’s Marina, Delta Meadows River Park, 33 
Bullfrog Landing Marina, and Lazy M Marina. Fewer visits to these sites or areas would lead to less 34 
spending, creating an adverse effect. While visitors can adjust their recreational patterns to avoid 35 
areas substantially affected by construction activities (by boating or fishing elsewhere in the Delta, 36 
for instance), recreation-dependent businesses including marinas and recreational supply retailers 37 
may not be able to economically weather the effects of multiyear construction activities and may be 38 
forced to close as a result, even while businesses in areas that become more popular could benefit. 39 
Overall, the multi-year schedule and geographic scale of construction activities and the anticipated 40 
decline in recreational spending would be considered an adverse effect. The commitments and 41 
mitigation measures cited above would contribute to the reduction of this effect.  42 

CEQA Conclusion: Construction of the proposed water conveyance facilities under Alternative 4 43 
could impact recreational revenue in the Delta region if construction activities result in fewer visits 44 
to the area. Fewer visits would be anticipated to result in decreased economic activity related to 45 
recreational activities. This section considers only the economic effects of recreational changes 46 
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brought about by construction of the proposed water conveyance facilities. Potential physical 1 
changes to the environment relating to recreational resources are described and evaluated in 2 
Chapter 15, Recreation, Section 15.3.3.9, Impacts REC-1 through REC-4.  3 

Impact ECON-6: Effects on Agricultural Economics in the Delta Region during Construction of 4 
the Proposed Water Conveyance Facilities 5 

Construction of conveyance facilities would convert land from existing agricultural uses to uses that 6 
include direct facility footprints, construction staging areas, borrow/spoils areas, RTM storage, 7 
temporary and permanent roads, and utilities. Agricultural land could also be affected by changes in 8 
water quality and other conditions that would affect crop productivity. These direct effects on 9 
agricultural land are described in Chapter 14, Agricultural Resources, Section 14.3.3.9, Impacts AG-1 10 
and AG-2. 11 

Changes in crop acreage were used to describe the associated changes in economic values. Unit 12 
prices, yields, and crop production and investment costs were presented in Section 16.1, 13 
Environmental Setting/Affected Environment. Table 16-43 summarizes the changes in acreage and 14 
value of agricultural production that would result in the Delta region as a result of Alternative 4 15 
construction. Changes are shown relative to the Existing Conditions and the No Action Alternative 16 
by aggregate crop category (agricultural resources under Existing Conditions and in the No Action 17 
Alternative were assumed to be the same). The table also includes a summary of changes in crop 18 
acreages that are reported in greater detail in Appendix 14A, Individual Crop Effects as a Result of 19 
BDCP Water Conveyance Facility Construction. 20 

Total value of irrigated crop production in the Delta would decline on average by $5.3 million per 21 
year during the construction period, with total irrigated crop acreage declining by about 4,700 acres. 22 
These estimates are not dependent on water year type. 23 

Table 16-43. Crop Acres and Value of Agricultural Production in the Delta during Construction 24 
(Alternative 4) 25 

Analysis Metric Alternative 4 
Change from Existing Conditions and 
No Action Alternative 

Total Crop Acreage (thousand acres) 479.0 -4.7 

Grains 58.0 -0.7 

Field crops 189.5 -1.6 

Forage crops 111.3 -1.5 

Vegetable, truck, and specialty crops 76.6 -0.6 

Orchards and vineyards 43.7 -0.4 

Total Value of Production (million $) 644.8 -5.3 

Grains 23.9 -0.3 

Field crops 112.9 -1.0 

Forage crops 72.0 -1.1 

Vegetable, truck, and specialty crops 266.9 -1.5 

Orchards and vineyards 169.2 -1.4 

Note: Value of production is based on prices received by farmers, in 2011 dollars (U.S. Department of 
Commerce 2012). 

 26 
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 1 

Alternative 4 may also affect production costs on lands even if gross revenues are largely unaffected. 2 
Costs could be increased by operational constraints and longer travel times due to facilities 3 
construction. Construction designs and costs have provided for such costs in two ways. In most 4 
cases, affected lands fall within the facilities footprint, and are included in the agricultural acreage 5 
and value of production described elsewhere in this chapter and in Chapter 14, Agricultural 6 
Resources, Section 14.3.3.9, Impacts AG-1 and AG-2. For potentially affected lands not included in the 7 
facilities footprint, conveyance construction costs include temporary and permanent roads, bridges, 8 
and other facilities as needed to service agricultural lands (California Department of Water 9 
Resources 2010a, 2010b). There could be some additional travel time and other costs associated 10 
with using these facilities, but such costs are not environmental impacts requiring mitigation. 11 

Loss of investments in production facilities and standing orchards and vineyards would occur as a 12 
result of facilities construction. The value of structures and equipment potentially affected would 13 
vary widely across parcels. Much of the equipment is portable (e.g., machinery, tools, portable 14 
sprinkler pipe), and could be sold or used on other lands. Shop and storage buildings and permanent 15 
irrigation and drainage equipment plus orchards and vineyards may have little or no salvage value. 16 
The negotiated purchase of lands for the conveyance and associated facilities would compensate for 17 
some, but perhaps not all of that value. According to Cooperative Extension cost of production 18 
studies (University of California Cooperative Extension 2003a, 2003b, 2004, 2005, 2006a, 2006b, 19 
2007a, 2007b, 2008a, 2008b, 2008c, 2008d), permanent structures, irrigation systems, and drainage 20 
systems can represent a wide range of investment, from less than $100 per acre for field and 21 
vegetable crops up to over $3,000 per acre for some orchards. Most such investments would not be 22 
new, so their depreciated values would be substantially lower. 23 

Investment in standing orchards and vineyards would also be considered during negotiations for 24 
land purchases. Typical investments required to bring permanent crops into production are shown 25 
in Section 16.1, Environmental Setting/Affected Environment. For example, the establishment of wine 26 
grapes requires an investment of over $15,000 per acre and Bartlett pears require over $20,000 per 27 
acre. Forage crops such as irrigated pasture and alfalfa may require an establishment cost of about 28 
$400 per acre. The depreciated values of the growing stock could be substantially below these 29 
establishment costs, depending on the ages of the stands that would be affected. 30 

Only minor changes in salinity of agricultural water supply are expected during construction. 31 
Consequently, costs related to salinity changes would also be minor. Further discussion of effects 32 
from changes in salinity is presented in Chapter 14, Agricultural Resources, Section 14.3.3.9, Impacts 33 
AG-1 and AG-2.  34 

NEPA Effects: Because construction of the proposed water conveyance facilities would lead to 35 
reductions in crop acreage and in the value of agricultural production in the Delta region, this is 36 
considered an adverse effect. Mitigation Measure AG-1, described in Chapter 14, Agricultural 37 
Resources, Section 14.3.3.2, Impact AG-1, would be available to reduce these effects by preserving 38 
agricultural productivity and compensating off-site. 39 

CEQA Conclusion: Construction of the proposed water conveyance facilities would reduce the total 40 
value of agricultural production in the Delta region. The removal of agricultural land from 41 
production is addressed in Chapter 14, Agricultural Resources, Section 14.3.3.8, Impacts AG-1 and 42 
AG-2. The reduction in the value of agricultural production is not considered an environmental 43 
impact. Significant environmental impacts would only result if the changes in regional economics 44 
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cause physical impacts. Such effects are discussed in other chapters throughout this EIR/EIS. When 1 
required, DWR would provide compensation to property owners for economic losses due to 2 
implementation of the alternative. While the compensation to property owners would reduce the 3 
severity of economic effects related to the loss of agricultural land, it would not constitute mitigation 4 
for any related physical impact. Measures to reduce these impacts are discussed in Chapter 14, 5 
Agricultural Resources, Section 14.3.3.2, Impact AG-1, and particularly Mitigation Measure AG-1, 6 
Develop an ALSP to preserve agricultural productivity and mitigate for loss of Important Farmland 7 
and land subject to Williamson Act contracts or in Farmland Security Zones.  8 

Impact ECON-7: Permanent Regional Economic and Employment Effects in the Delta Region 9 
during Operation and Maintenance of the Proposed Water Conveyance Facilities 10 

In the Delta region, ongoing operation and maintenance of BDCP facilities would result in increased 11 
expenditures relative to the Existing Conditions and the No Action Alternative (regional economic 12 
conditions do not differ across Existing Conditions and No Action Alternative). The increased project 13 
operation and maintenance expenditures are expected to result in a permanent increase in regional 14 
employment and income, including an estimated 129 direct and 183 total (direct, indirect, and 15 
induced) FTE jobs (Table 16-44), relative to the Existing Conditions and the No Action Alternative. 16 
Potential changes in the value of agricultural production result in changes to regional employment 17 
and income in the Delta region under the Alternative 4 relative to the Existing Conditions and the No 18 
Action Alternative. 19 

Table 16-44. Regional Economic Effects on Employment and Labor Income in the Delta Region 20 
during Operations and Maintenance (Alternative 4) 21 

Regional Economic Impacta Impacts from Operations and Maintenance 

Employment (FTE)  

Direct 129 

Totalb 183 

Labor Income (million $)  

Direct 7.8 

Totalb 10.3 

Note: Labor income is reported in 2011 dollars (U.S. Department of Commerce 2012). 

a  IMPLAN results are changes relative to Existing Condition or No Action Alternative. 

b  Includes direct, indirect & induced effects.  

 22 

The operation and maintenance of conveyance and related facilities such as roads and utilities 23 
would result in the permanent removal of agricultural land from production following construction, 24 
and the effects on employment and income would be negative, including the loss of an estimated 11 25 
agricultural and 39 total (direct, indirect, and induced) FTE jobs. The regional economic effects on 26 
employment and income in the Delta region from the change in agricultural production are reported 27 
in Table 16-45. Based on the permanent crop production value changes described in Impact ECON-28 
12, the agricultural job losses would more likely be concentrated in the vegetable, truck, orchard, 29 
and vineyard crops sectors, which are relatively labor intensive, than in the grain, field, and forage 30 
crop sectors, where more jobs are mechanized. Note that direct agricultural job losses could be 31 
higher than the 11 FTE jobs shown in Table 16-45 because many agricultural jobs are seasonal 32 
rather than year-round, FTE jobs, suggesting that more than one seasonal job could be lost per every 33 
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FTE job lost as a result of permanent agricultural production changes. Mapbook Figures M14-7 and 1 
M14-8 display areas of Important Farmland and lands under Williamson Act contracts that could be 2 
converted to other uses due to the construction of water conveyance facilities for the Modified 3 
Pipeline/Tunnel alignment.  4 

Table 16-45. Regional Economic Effects on Agricultural Employment and Labor Income during 5 
Operations and Maintenance (Alternative 4) 6 

Regional Economic Impacta Impacts on Agriculture 

Employment (FTE)  

Direct -11 

Totalb -39 

Labor Income (million $)  

Direct -1.6 

Totalb -2.8 

Note: Labor income is reported in 2011 dollars (U.S. Department of Commerce 2012). 
a  IMPLAN results are changes relative to Existing Condition or No Action Alternative. 

b  Includes direct, indirect & induced effects.  

 7 

 8 

NEPA Effects: Because continued operation and maintenance of water conveyance facilities would 9 
result in an increase in operations-related employment and labor income, this would be considered 10 
a beneficial effect. However, the long-term footprint of facilities would lead to a continued decline in 11 
agricultural-related employment and labor income, which would be considered an adverse effect. 12 
Mitigation Measure AG-1, described in Chapter 14, Agricultural Resources, Section 14.3.3.2, Impact 13 
AG-1, would be available to reduce these effects by preserving agricultural productivity and 14 
compensating off-site. 15 

CEQA Conclusion: Operation and maintenance of the proposed water conveyance facilities would 16 
increase total employment and income in the Delta region. The net change would result from 17 
expenditures on operation and maintenance and from changes in agricultural production. The total 18 
change in income and employment is not, in itself, considered an environmental impact. Significant 19 
environmental impacts would only result if the changes in regional economics cause physical 20 
impacts. Such effects are discussed in other chapters throughout this EIR/EIS. Costs are addressed 21 
in Chapter 8 of the BDCP, Implementation Costs and Funding Sources; removal of agricultural land 22 
from production is addressed in Chapter 14, Agricultural Resources, Section 14.3.3.9, Impacts AG-1 23 
and AG-2; changes in recreation related activities are addressed in Chapter 15, Recreation, Section 24 
15.3.3.9, Impacts REC-5 through REC-8. When required, DWR would provide compensation to 25 
landowners as a result of acquiring lands for the proposed conveyance facilities. While the 26 
compensation to property owners would reduce the severity of economic effects related to the loss 27 
of agricultural land, it would not constitute mitigation for any related physical impact. Measures to 28 
reduce these impacts are discussed in Chapter 14, Agricultural Resources, Section 14.3.3.2, Impact 29 
AG-1, and particularly Mitigation Measure AG-1, Develop an ALSP to preserve agricultural 30 
productivity and mitigate for loss of Important Farmland and land subject to Williamson Act 31 
contracts or in Farmland Security Zones.  32 
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Impact ECON-8: Permanent Effects on Population and Housing in the Delta Region during 1 
Operation and Maintenance of the Proposed Water Conveyance Facilities 2 

Population 3 

Operations and maintenance of conveyance facilities would require approximately 130 permanent 4 
new workers. Given the nature of those operation and maintenance jobs, the existing water 5 
conveyance facilities already in the five-county region, the large workforce in the region, and the 6 
large water agencies with headquarters in that region, it is anticipated that most of these new jobs 7 
would be filled from within the existing five-county labor force. However, operation and 8 
maintenance may require specialized worker skills not readily available in the local labor pool. As a 9 
result, it is anticipated that workers with specialized skills may be recruited from outside the five-10 
county region.  11 

It is anticipated that non-local workers would relocate to the five-county region, thus adding to the 12 
local population. However, this additional population would constitute a minor increase in the total 13 
2020 projected regional population of 4.6 million and be distributed throughout the region. Changes 14 
in demand for public services resulting from any increase in population are addressed in Chapter 20, 15 
Public Services and Utilities, Section 20.3.3.9, Impact UT-7. 16 

Housing 17 

It is anticipated that most of the operational workforce would be drawn from within the five-county 18 
region. Consequently, operation of the conveyance facilities would not result in impacts on housing. 19 
There are about 53,000 housing units available to accommodate any nonlocal workers who relocate 20 
to the five-county region. In addition, new residents would likely be dispersed across the region, 21 
thereby not creating a burden on any one community. As a result, operation and maintenance of the 22 
proposed conveyance facilities is not expected to increase the demand for housing.  23 

NEPA Effects: Because these activities would not result in concentrated, substantial increases in 24 
population or new housing, they would not be considered to have an adverse effect. 25 

CEQA Conclusion: Operation and maintenance of the proposed water conveyance facilities would 26 
result in minor population increases in the Delta region with adequate housing supply to 27 
accommodate the change in population and therefore significant impacts on the physical 28 
environment are not anticipated. 29 

Impact ECON-9: Changes in Community Character during Operation and Maintenance of the 30 
Proposed Water Conveyance Facilities 31 

NEPA Effects: Throughout the five-county Delta region, population and employment could slightly 32 
expand as a result of continued operation and maintenance of the water conveyance facilities. 33 
Agricultural contributions to the character and culture of the Delta would be likely to decline 34 
commensurate with the projected decline in agricultural-related employment and production. This 35 
could result in the closure of agriculture-dependent businesses or those catering to agricultural 36 
employees, particularly in areas where conversion of agricultural land would be most concentrated, 37 
including near the intakes in the vicinity of Clarksburg and Hood and near the expanded Clifton 38 
Court Forebay. Similar effects could accrue to areas disproportionately dependent upon existing 39 
recreational activities. However, influences associated with those hired to operate, repair, and 40 
maintain water conveyance facilities would grow. To the extent that this anticipated economic shift 41 



 Socioeconomics 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

16-38 
2015 

ICF 00139.14 

 

away from agriculture results in demographic changes in population, employment level, income, 1 
age, gender, or race, the study area would be expected to see changes to its character, particularly in 2 
those Delta communities most substantially affected by demographic changes based on their size or 3 
proximity to BDCP facilities. 4 

While some of the rural qualities of Delta communities, including relatively low noise and traffic 5 
levels, could return to near pre-construction conditions during the operational phase, other effects 6 
would be lasting. For instance, the visual appearance of intakes and other permanent features would 7 
compromise the predominantly undeveloped and agricultural nature of communities like 8 
Clarksburg, Courtland, and Hood, which would be located closest to the permanent water 9 
conveyance features. Lasting effects on areas made less desirable in which to live, work, shop, or 10 
participate in recreational activities as a result of BDCP operations could lead to localized 11 
abandonment of buildings. Such lasting effects could also result in changes to community cohesion if 12 
they were to restrict mobility, reduce opportunities for maintaining face-to-face relationships, or 13 
disrupt the functions of community organizations or community gathering places (such as schools, 14 
libraries, places of worship, and recreational facilities). While ongoing operations could result in 15 
beneficial effects relating to the economic welfare of a community, adverse social effects could linger 16 
in communities closest to character-changing effects and in those most heavily influenced by 17 
agricultural and recreational activities. Implementation of mitigation measures and environmental 18 
commitments related to noise, visual effects, transportation, agriculture, and recreation would 19 
reduce adverse effects (see Appendix 3B, Environmental Commitments). Specifically, these 20 
commitments include notification of maintenance activities in waterways, development and 21 
implementation of a noise abatement plan, and preparation and implementation of mosquito 22 
management plans. 23 

CEQA Conclusion: Operation and maintenance of water conveyance facilities under Alternative 4 24 
could affect community character in the Delta region. However, because these impacts are social in 25 
nature, rather than physical, they are not considered impacts under CEQA. To the extent that 26 
changes to community character would lead to physical impacts involving population growth, such 27 
impacts are described under Impact ECON-8 and in Chapter 30, Growth Inducement and Other 28 
Indirect Effects, Section 30.3.2. Furthermore, notable decreases in population or employment, even if 29 
limited to specific areas, sectors, or the vacancy of individual buildings, could result in alteration of 30 
community character stemming from a lack of maintenance, upkeep, and general investment. 31 
However, implementation of mitigation measures and environmental commitments related to noise, 32 
visual effects, transportation, agriculture, and recreation, would reduce the extent of these effects 33 
such that a significant impact would not occur (see Appendix 3B, Environmental Commitments). 34 
Specifically, these include commitments to develop and implement erosion and sediment control 35 
plans, develop and implement hazardous materials management plans, provide notification of 36 
maintenance activities in waterways, develop and implement a noise abatement plan, develop and 37 
implement a fire prevention and control plan, and prepare and implement mosquito management 38 
plans. 39 

Impact ECON-10: Changes in Local Government Fiscal Conditions during Operation and 40 
Maintenance of the Proposed Water Conveyance Facilities 41 

NEPA Effects: Effects on tax revenue as a result of ongoing water conveyance operations under 42 
Alternative 4 would be similar to those described under Alternative 1A, Impact ECON-10. However, 43 
with the construction of fewer intake facilities and a modified alignment, forgone revenue is 44 
estimated at $44.1 million over the 50-year permit period. These decreases in revenue could 45 
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potentially result in the loss of a substantial share of some agencies’ tax bases, particularly for 1 
smaller districts affected by the BDCP. This economic effect would be adverse; however, the BDCP 2 
proponents would make arrangements to compensate local governments for the loss of property tax 3 
or assessment revenue for land used for constructing, locating, operating, or mitigating for new 4 
Delta water conveyance facilities. Additionally, as discussed under Impact ECON-7, continued 5 
operation and maintenance of the water conveyance facilities would be anticipated to result in a net 6 
increase of income and employment in the Delta region. This could also create an indirect beneficial 7 
effect through increased sales tax revenue for local government entities that rely on sales taxes. 8 

CEQA Conclusion: Under Alternative 4, the ongoing operation and maintenance of water 9 
conveyance facilities would restrict property tax revenue levels for various local government 10 
entities in the Delta region. Over the 50-year permit period, property tax and assessment revenue 11 
forgone is estimated at $44.1 million. However, the Sacramento-San Joaquin Delta Reform Act 12 
commits the entities receiving water from the State Water Project and federal Central Valley Project 13 
to mitigate for lost property tax and assessment revenue associated with land needed for the 14 
construction of new conveyance facilities (Water Code Section 85089). Additionally, any losses 15 
could be offset, at least in part, by an anticipated increase in sales tax revenue. CEQA does not 16 
require a discussion of socioeconomic effects except where they would result in reasonably 17 
foreseeable physical changes. If an alternative is not anticipated to result in a physical change to the 18 
environment, it would not be considered to have a significant impact under CEQA (CEQA Guidelines 19 
Sections 15064(f) and 15131). Here, any physical consequences resulting from fiscal impacts are too 20 
speculative to ascertain. 21 

Impact ECON-11: Effects on Recreational Economics during Operation and Maintenance of the 22 
Proposed Water Conveyance Facilities 23 

NEPA Effects: As discussed in Chapter 15, Recreation, Section 15.3.3.9, Impacts REC-5 through REC-24 
8, operation and maintenance activities associated with the proposed water conveyance facilities 25 
under Alternative 4 are anticipated to create minor effects on recreational resources. Maintenance 26 
of conveyance facilities, including intakes, would result in periodic temporary but not substantial 27 
adverse effects on boat passage and water-based recreational activities. As discussed in Impact REC-28 
7, most intake maintenance, such as painting, cleaning, and repairs, would be done with barges and 29 
divers, and could cause a temporary impediment to boat movement in the Sacramento River in the 30 
immediate vicinity of the affected intake structure and reduce opportunities for waterskiing, 31 
wakeboarding, or tubing in the immediate vicinity of the intake structures. However, boat passage 32 
and navigation on the river would still be possible around any barges or other maintenance 33 
equipment and these effects would be expected to be short-term (2 years or less). Although water-34 
based recreation (i.e. boating, waterskiing, wakeboarding, etc.) may be restricted at and in the 35 
vicinity of intakes, many miles of the Sacramento River would still be usable for these activities 36 
during periodic maintenance events. Additionally, implementation of the environmental 37 
commitment to provide notification of maintenance activities in waterways (Appendix 3B, 38 
Environmental Commitments) would reduce these effects. Because effects of facility maintenance 39 
would be short-term and intermittent, substantial economic effects are not anticipated to result 40 
from operation and maintenance of the facilities. 41 

CEQA Conclusion: Operation and maintenance activities associated with the proposed water 42 
conveyance facilities under Alternative 4 are anticipated to create minor effects on recreational 43 
resources and therefore, are not expected to substantially reduce economic activity related to 44 
recreational activities. This section considers only the economic effects of recreational changes. 45 
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Potential physical changes to the environment relating to recreational resources are described and 1 
evaluated in Chapter 15, Recreation, Section 15.3.3.9, Impacts REC-5 through REC-8. 2 

Impact ECON-12: Permanent Effects on Agricultural Economics in the Delta Region during 3 
Operation and Maintenance of the Proposed Water Conveyance Facilities 4 

During operation and maintenance of conveyance facilities existing agricultural land would be in 5 
uses that include direct facility footprints and associated permanent roads and utilities. Agricultural 6 
land could also be affected by changes in water quality and other conditions that would affect crop 7 
productivity. These direct effects on agricultural land are described in Chapter 14, Agricultural 8 
Resources, Section 14.3.3.9, Impacts AG-1 and AG-2. 9 

Changes in crop acreage were used to estimate the associated changes in economic values. Unit 10 
prices, yields, and crop production and investment costs were presented in Section 16.1, 11 
Environmental Setting/Affected Environment. Table 16-46 summarizes the changes in acreage and 12 
value of agricultural production that would result in the Delta region during operation of Alternative 13 
4. Changes are shown relative to the Existing Conditions and the No Action Alternative by aggregate 14 
crop category (agricultural resources under Existing Conditions and in the No Action Alternative 15 
were assumed to be the same). The changes in crop acreages are reported in greater detail in 16 
Appendix 14A, Individual Crop Effects as a Result of BDCP Water Conveyance Facility Construction. 17 

Total value of irrigated crop production in the Delta region would decline on average by $3.6 million 18 
per year during operation and maintenance, with total irrigated crop acreage declining by about 19 
3,400 acres. These estimates are not dependent on water year type. 20 

Table 16-46. Crop Acres and Value of Agricultural Production in the Delta during Operations and 21 
Maintenance (Alternative 4) 22 

Analysis Metric Alternative 4 
Change from Existing Conditions 
and No Action Alternative 

Total Crop Acreage (thousand acres) 480.2 -3.4 

Grains 58.2 -0.4 

Field crops 189.9 -1.2 

Forage crops 111.5 -1.3 

Vegetable, truck, and specialty crops 76.8 -0.4 

Orchards and vineyards 43.8 -0.2 

Total Value of Production (million $) 646.5 -3.6 

Grains 24.0 -0.2 

Field crops 113.1 -0.7 

Forage crops 72.2 -0.9 

Vegetable, truck, and specialty crops 267.4 -1.0 

Orchards and vineyards 169.8 -0.8 

Note: Value of production is based on prices received by farmers, in 2011 dollars (U.S. Department of 
Commerce 2012). 

 23 

 24 

Alternative 4 may also affect production costs on lands even if gross revenues are largely unaffected. 25 
Costs could be associated with operational constraints and longer travel times due to permanent 26 
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facilities. In most cases, affected lands fall within the facilities footprint, and are included in the 1 
agricultural acreage and value of production described elsewhere in this Chapter and in Chapter 14, 2 
Agricultural Resources, Section 14.3.3.9.  3 

Crop yields and crop selection on lands in the Delta could be affected by changes in salinity of 4 
agricultural water supply during operation and maintenance activities. If operation of the proposed 5 
conveyance facilities increases salinity in part of the Delta, crops that are more sensitive to salinity 6 
could shift to other lands in the five-county Delta region. See Chapter 14, Agricultural Resources, 7 
Section 14.3.3.9, Impact AG-2, for further discussion of effects from changes in salinity. 8 

NEPA Effects: The footprint of water conveyance facilities would result in lasting reductions in crop 9 
acreage and in the value of agricultural production in the Delta region; therefore, this is considered 10 
an adverse effect. Mitigation Measure AG-1, described in Chapter 14, Agricultural Resources, Section 11 
14.3.3.2, Impact AG-1, would be available to reduce these effects by preserving agricultural 12 
productivity and compensating off-site. 13 

CEQA Conclusion: During operation and maintenance of the proposed water conveyance facilities 14 
the value of agricultural production in the Delta region would be reduced. The permanent removal 15 
agricultural land from production is addressed in Chapter 14, Agricultural Resources, Section 16 
14.3.3.9, Impacts AG-1 and AG-2. The reduction in the value of agricultural production is not 17 
considered an environmental impact. Significant environmental impacts would only result if the 18 
changes in regional economics cause physical impacts. Such effects are discussed in other chapters 19 
throughout this EIR/EIS. When required, DWR would provide compensation to property owners for 20 
economic losses due to implementation of the alternative. While the compensation to property 21 
owners would reduce the severity of economic effects related to the loss of agricultural land, it 22 
would not constitute mitigation for any related physical effect. Measures to reduce these impacts are 23 
discussed in Chapter 14, Agricultural Resources, Section 14.3.3.2, Impact AG-1, and particularly 24 
Mitigation Measure AG-1, Develop an ALSP to preserve agricultural productivity and mitigate for 25 
loss of Important Farmland and land subject to Williamson Act contracts or in Farmland Security 26 
Zones. 27 

Impact ECON-13: Effects on the Delta Region’s Economy and Employment Due to the 28 
Implementation of CM2–CM21 29 

operation and maintenance operation and maintenanceThe Yolo Bypass Flood Date and Flow Volume 30 
Agricultural Impact Analysis, a report created for Yolo County, evaluates the expected losses of 31 
agricultural employment that could result from implementing CM2 (Howitt et al. 2012) (see Chapter 32 
3, Description of Alternatives, Section 3.6.2, for a description of conservation measures). CM2 would 33 
lower a portion of the Fremont Weir to allow Sacramento River water to flow into the Yolo Bypass to 34 
reduce migratory delays for fish and enhance fish rearing habitat. However, it may also translate 35 
into financial losses for farmers and the regional economy. Annual reductions in agricultural 36 
employment under the CM2 scenario are expected to range from 9 FTE at 3,000 cfs to 21 FTE at 37 
6,000 cfs. 38 

As discussed in Chapter 26, Mineral Resources, Section 26.3.3.2, Impact MIN-5, operations of natural 39 
gas wells in the Delta region would be affected where wells are located in restoration areas to be 40 
inundated under CM4, CM5, and CM10. In areas that would be permanently inundated under these 41 
conservation measures, producing natural gas wells may be abandoned. There are approximately 42 
233 active wells in these areas (Table 26-6 in Chapter 26, Mineral Resources); an unknown number 43 
of these wells would likely be abandoned. (Specific inundation areas have not been identified for 44 
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CM2–CM21 at this time, and there is potential for some of these wells to be modified and to remain 1 
in production.) In permanently flooded areas, the active wells could be relocated and replaced using 2 
conventional or directional drilling techniques at a location outside of inundation zones to maintain 3 
production. However, if a large number of wells had to be abandoned and could not be redrilled, 4 
there could be an adverse effect related to the permanent elimination of employment and income 5 
generated by well monitoring and maintenance activities. Generally, small crews perform ongoing 6 
monitoring and maintenance of several wells at a time. Assuming none of the wells in inundation 7 
areas are redrilled, the abandonment of 233 natural gas wells would represent 37 percent of the 629 8 
producing wells in the Delta region (see active producer, dual, and new wells in Table 26-2 in 9 
Chapter 26, Mineral Resources). According to 2011 data available through the U.S. Census Bureau’s 10 
2011 County Business Patterns report (2013), an estimated 255-310 jobs are supported by the two 11 
sectors of the Delta region economy that could be affected by well abandonment: crude petroleum 12 
and natural gas extraction, and support activities for oil and gas operations. (Note that these jobs 13 
include non-natural gas production jobs and non-operations and maintenance jobs, so the number 14 
of jobs solely related to operations and maintenance of natural gas wells would be smaller.) 15 
Assuming a worst-case scenario in which the loss of 37 percent of the Delta region’s natural gas 16 
wells would result in the loss of a similar percentage of the region’s employment in these two 17 
sectors, an estimated 95-115 jobs would be lost as the result of implementing CM4, CM5, and CM10. 18 
However, considering that this estimate is high and that some wells would be relocated, the actual 19 
job losses probably would be somewhat lower.  20 

NEPA Effects: Because implementation of CM2–CM21 would be anticipated to result in an increase 21 
in construction and operation and maintenance-related employment and labor income, this would 22 
be considered a beneficial effect. However, implementation of these components would also be 23 
anticipated to result in a decrease in agricultural-related and natural gas production-related 24 
employment and labor income, which would be considered an adverse effect. Mitigation Measure 25 
AG-1, described in Chapter 14, Agricultural Resources, Section 14.3.3.2, Impact AG-1, would be 26 
available to reduce these effects by preserving agricultural productivity and compensating off-site. 27 
Additionally, measures to reduce impacts on natural gas wells are discussed in Chapter 26, Mineral 28 
Resources, Section 26.3.3.2, Impact MIN-5. 29 

CEQA Conclusion: Implementation of the proposed CM2–CM21 would affect total employment and 30 
income in the Delta region. The change in total employment and income in the Delta region is based 31 
on expenditures resulting from implementation of the proposed CM2–CM21 and any resulting 32 
changes in agricultural production, recreation, and natural gas production. The total change in 33 
employment and income is not, in itself, considered an environmental impact. Significant 34 
environmental impacts would only result if the changes in regional economics cause physical 35 
impacts. Such effects are discussed in other chapters throughout this EIR/EIS. Removal of 36 
agricultural land from production is addressed in Chapter 14, Agricultural Resources, Section 37 
14.3.3.9, Impacts AG-3 and AG-4; changes in recreation-related activities are addressed in Chapter 38 
15, Recreation, Section 15.3.3.9, Impacts REC-9 through REC-11; abandonment of natural gas wells is 39 
addressed in Chapter 26, Mineral Resources, Section 26.3.3.9, Impact MIN-5. When required, the 40 
BDCP proponents would provide compensation to property owners for economic losses due to 41 
implementation of the alternative. While the compensation to property owners would reduce the 42 
severity of economic effects related to the loss of agricultural land, it would not constitute mitigation 43 
for any related physical impact. Measures to reduce these impacts and impacts on natural gas wells 44 
are discussed in Chapter 14, Agricultural Resources, Section 14.3.3.2, Impact AG-1, and Chapter 26, 45 
Mineral Resources, Section 26.3.3.2, Impact MIN-5. 46 
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Impact ECON-14: Effects on Population and Housing in the Delta Region as a Result of 1 
Implementing CM2–CM21 2 

convert land from existing uses, including possible displacement of residential housing and business 3 
establishments. operation and maintenance Because these activities would not result in 4 
concentrated, substantial increases in population or new housing, they would not be considered to 5 
have an adverse effect.CEQA Conclusion: Implementation of the proposed CM2–CM21 would impact 6 
total population and housing in the Delta region. The change in total population and housing in the 7 
Delta region is based on employment resulting from implementation of the proposed CM2–CM21. 8 
The change in population and housing is expected to be minor relative to the five-county Delta 9 
region, and dispersed throughout the region. Therefore, significant impacts on the physical 10 
environment are not anticipated to result. 11 

Impact ECON-15: Changes in Community Character as a Result of Implementing CM2–CM21 12 

NEPA Effects: As noted under Impacts ECON-13, and ECON-14, conservation measures designed to 13 
restore, conserve, or enhance natural habitat would be anticipated to create economic effects similar 14 
in kind, if not in magnitude, to those described for the water conveyance facilities, including 15 
increases to employment and changes in land use that could trigger the disruption of agricultural 16 
and recreational economies. They could also affect the possible displacement of residences and 17 
businesses. The effects these activities would create with regard to community character would 18 
depend on the nature of each measure along with its specific location, size, and other factors that are 19 
not yet defined.  20 

Under Alternative 4, temporary construction associated with implementation of these measures 21 
could lead to demographic changes and resulting effects on the composition and size of Delta 22 
communities. Earthwork and site preparation associated with conservation measures could also 23 
detract from the rural qualities of the Delta region; however, their implementation would take place 24 
in phases over the 50-year permit period, which would limit the extent of effects taking place at any 25 
one point in time. 26 

Implementation of these measures could also alter community character over the long term. 27 
Conversion of agricultural land to restored habitat would result in the erosion of some economic and 28 
social contributions stemming from agriculture in Delta communities. However, in the context of the 29 
Delta region, a substantial proportion of land would not be converted. Additionally, restored habitat 30 
could support some rural qualities, particularly in terms of visual resources and recreational 31 
opportunities. These effects could attract more residents to some areas of the Delta, and could 32 
replace some agricultural economic activities with those related to recreation and tourism. To the 33 
extent that agricultural facilities and supportive businesses were affected and led to vacancy, 34 
alteration of community character could result from these activities. However, the cultivated lands 35 
natural community strategy of CM3 would ensure the continuation of agricultural production on 36 
thousands of acres in the Delta (see Chapter 3, Description of Alternatives, Section 3.6.2, for a 37 
description of conservation measures).  38 

While implementation of CM2–CM21 could result in beneficial effects relating to the economic 39 
welfare of a community, adverse social effects could also arise in those communities closest to 40 
character-changing effects and those most heavily influenced by agricultural activities. Noise, visual 41 
effects, air pollution, and traffic associated with earthwork and site preparation for the restoration, 42 
enhancement, protection, and management of various natural community types could alter the rural 43 
characteristics of Delta communities, where they occur in close proximity to these communities. 44 
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Additionally, changes in the extent and nature of regional agricultural and recreational activities 1 
could also be anticipated to alter the character of communities in the Delta and result in changes to 2 
community cohesion. If necessary, implementation of mitigation measures and environmental 3 
commitments related to transportation, agriculture, and recreation would be anticipated to reduce 4 
these adverse effects (see Appendix 3B, Environmental Commitments). Specifically, these include 5 
commitments to develop and implement erosion and sediment control plans, develop and 6 
implement hazardous materials management plans, provide notification of maintenance activities in 7 
waterways, develop and implement a noise abatement plan, develop and implement a fire 8 
prevention and control plan, and prepare and implement mosquito management plans. 9 

CEQA Conclusion: Implementation of CM2–CM21 under Alternative 4 could affect community 10 
character within the Delta region. However, because these impacts are social in nature, rather than 11 
physical, they are not considered impacts under CEQA. To the extent that changes to community 12 
character are related to physical impacts involving population growth, these impacts are described 13 
in Chapter 30, Growth Inducement and Other Indirect Effects, Section 30.3.2. Furthermore, notable 14 
decreases in population or employment, even if limited to certain areas, sectors, or the vacancy of 15 
individual buildings, could result in decay and blight stemming from a lack of maintenance, upkeep, 16 
and general investment. However, implementation of mitigation measures and environmental 17 
commitments related to noise, visual effects, transportation, agriculture, and recreation, would 18 
reduce the extent of these effects such that a significant impact would not occur (see Appendix 3B, 19 
Environmental Commitments). Specifically, these include commitments to develop and implement 20 
erosion and sediment control plans, develop and implement hazardous materials management 21 
plans, provide notification of maintenance activities in waterways, develop and implement a noise 22 
abatement plan, develop and implement a fire prevention and control plan, and prepare and 23 
implement mosquito management plans. 24 

Impact ECON-16: Changes in Local Government Fiscal Conditions as a Result of Implementing 25 
CM2–CM21 26 

As discussed in relation to construction of water conveyance facilities, habitat restoration and 27 
implementation of CM2–CM21 under Alternative 4 would also take place, in part, on land held by 28 
private owners and from which local governments derive revenue through property taxes and 29 
assessments. In particular, conservation measures related to protection of natural communities 30 
(CM3) and restoration of tidal habitat (CM4), seasonally inundated floodplain (CM5), grassland 31 
communities (CM8), vernal pool complex (CM9), and nontidal marsh (CM10) would require the 32 
acquisition of multiple parcels of land (see Chapter 3, Description of Alternatives, Section 3.6.2, for a 33 
description of conservation measures).  34 

The Yolo Bypass Flood Date and Flow Volume Agricultural Impact Analysis, as described under Impact 35 
ECON-13, evaluates the expected losses of total Yolo County revenue and state tax revenue for 36 
implementing CM2 (Howitt et al. 2012) (see Chapter 3, Description of Alternatives, Section 3.6.2, for a 37 
description of conservation measures). The total expected annual losses in state and local tax 38 
revenues under the CM2 proposed inundation scenarios can range from $.057 million under the 39 
3,000 cfs flow scenario to $.13 million under the 6,000 cfs flow scenario that extends flooding as late 40 
as May 15. 41 

The loss of a substantial portion of an entity’s tax base would represent an adverse effect on an 42 
agency, resulting in a decrease in local government’s ability to provide public goods and services. 43 
Under Alternative 4, property tax and assessment revenue forgone as a result of conservation 44 
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measure implementation is estimated to reach $176.7 million over the BDCP’s 50-year permit 1 
period (in 2012 undiscounted dollars; see BDCP Chapter 8, Implementation Costs and Funding 2 
Sources, Table 8-28 for further detail). Decreases in revenue could potentially represent a 3 
substantial share of individual agency tax bases, partiularly for smaller districts affected by large, 4 
contiguous areas identified for habitat restoration.  5 

Additionally, other conservation measures related to control of invasive species, expansion of fish 6 
hatchery facilities, installation of non-physical fish barriers, modification of water diversions, or 7 
treatment of urban stormwater may also require that land currently on property tax rolls be 8 
acquired and eventually removed from the tax base. The fiscal effects stemming from these 9 
conservation measures are, however, anticipated to be minor based upon the relatively small areas 10 
of land necessary for their implementation.  11 

NEPA Effects: Overall, CM2–CM21 would remove many acres of private land from local property tax 12 
and assessment rolls. This economic effect would be considered adverse; however, the BDCP 13 
proponents would offset forgone property tax and assessments levied by local governments and 14 
special districts on private lands converted to habitat. As described under Impact ECON-13, regional 15 
economic effects from the implementation of CM2–CM21 would be mixed. While activities 16 
associated with construction and establishment of habitat areas could boost regional expenditures 17 
and sales tax revenue, reducedagricultural activities may offset these gains. Changes in recreation 18 
spending and related sales tax revenue could be positive or negative, depending on the 19 
implementation of the measures. 20 

CEQA Conclusion: Under Alternative 4, implementation of CM2–CM21 would result in the removal 21 
of a portion of the property tax base for various local government entities in the Delta region. Over 22 
the 50-year permit period, property tax and assessment revenue forgone is estimated to reach 23 
$176.7 million, compared with annual property tax revenue of more than $934 million in the Delta 24 
counties (California State Controller’s Office 2012). Projected over the 50-year period, these 25 
removals would likely represent less than 1% of these counties’ property tax revenue. However, the 26 
BDCP proponents would compensate local governments and special districts for forgone revenue. 27 
CEQA does not require a discussion of socioeconomic effects except where they would result in 28 
physical changes. If an alternative is not anticipated to result in a physical change to the 29 
environment, it would not be considered to have a significant impact under CEQA (CEQA Guidelines 30 
Sections 15064(f) and 15131). 31 

Impact ECON-17: Effects on Recreational Economics as a Result of Implementing CM2–CM21 32 

NEPA Effects: Implementation of the CM2–CM21 under this alternative would be anticipated to 33 
create an adverse effect on recreational resources by limiting access to facilities, restricting boat 34 
navigation and disturbing fish habitat while restoration activities are taking place. These measures 35 
may also permanently reduce the extent of upland recreation sites. However, over the 50-year 36 
permit period, these components could also create beneficial effects by enhancing aquatic habitat 37 
and fish abundance, expanding the extent of navigable waterways available to boaters, and 38 
improving the quality of existing upland recreation opportunities. Therefore, the potential exists for 39 
the creation of adverse and beneficial effects related to recreational economics. Adverse effects 40 
would be anticipated to be primarily limited to areas close to restoration areas and during site 41 
preparation and earthwork phases. These effects could result in a decline in visits to the Delta and 42 
reduction in recreation-related spending, creating an adverse economic effect throughout the Delta. 43 
Beneficial recreational effects would generally result during later stages of the BDCP permit period 44 
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as CM2–CM21 are implemented and environmental conditions supporting recreational activities are 1 
enhanced. These effects could improve the quality of recreational experiences, leading to increased 2 
economic activities related to recreation, particularly in areas where conservation measure 3 
implementation would create new recreational opportunities. 4 

CEQA Conclusion: Site preparation and earthwork activities associated with a number of 5 
conservation measures would limit opportunities for recreational activities where they occur in or 6 
near existing recreational areas. Noise, odors, and visual effects of construction activities would also 7 
temporarily compromise the quality of recreation in and around these areas, leading to potential 8 
economic impacts. However, over time, implementation could improve the quality of existing 9 
recreational opportunities, leading to increased economic activity. This section considers only the 10 
economic effects of recreational changes brought about by conservation measure implementation. 11 
CEQA does not require a discussion of socioeconomic effects except where they would result in 12 
reasonably foreseeable physical changes. Potential physical changes to the environment relating to 13 
recreational resources are described and evaluated in Chapter 15, Recreation, Section 15.3.3.9, 14 
Impacts REC-9 through REC-11.  15 

Impact ECON-18: Effects on Agricultural Economics in the Delta Region as a Result of 16 
Implementing CM2–CM21 17 

NEPA Effects: CM2–CM21 would convert land from existing agricultural uses. These direct effects on 18 
agricultural land are described qualitatively in Chapter 14, Agricultural Resources, Section 14.3.3.9, 19 
Impacts AG-3 and AG-4. Effects on agricultural economics would include effects on crop production 20 
and agricultural investments resulting from restoration actions on agricultural lands. The effects 21 
would be similar in kind to those described for lands converted due to construction and operation of 22 
the conveyance features and facilities. The total acreage and crop mix of agricultural land potentially 23 
affected is not specified at this time, but when required, the BDCP proponents would provide 24 
compensation to property owners for losses due to implementation of the alternative. Because 25 
implementation of the CM2–CM21 would be anticipated to lead to reductions in crop acreage and in 26 
the value of agricultural production in the Delta region, this is considered an adverse effect. 27 
Mitigation Measure AG-1, described in Chapter 14, Agricultural Resources, Section 14.3.3.2, Impact 28 
AG-1, would be available to reduce these effects by preserving agricultural productivity and 29 
compensating off-site. 30 

The Yolo Bypass Flood Date and Flow Volume Agricultural Impact Analysis, as described in Impact 31 
ECON-13, also evaluates the expected losses in gross farm revenue that could result from 32 
implementing CM2 (Howitt et al. 2012) (see Chapter 3, Description of Alternatives, Section 3.6.2, for a 33 
description of conservation measures). CM2 would lower a portion of the Fremont Weir to allow 34 
Sacramento River water to flow into the Yolo Bypass to reduce migratory delays for fish and 35 
enhance fish rearing habitat, with flows ranging between 3,000 and 6,000 cfs through an operable 36 
gate at the weir. An increase in flooding in the Yolo Bypass could result in economic losses to 37 
farmers and the local economy, dependent on timing, frequency, volume, and duration. Additionally, 38 
according to the report, flooding may increase the costs of late season rains, potentially affecting 39 
land values, lending institutions, and farming in the bypass. 40 

 The magnitude of economic effects resulting from implementing CM2 would be driven by the total 41 
acres of farmland inundated, reduced crop yields, and increased land fallowing. As the last day of 42 
flooding through the proposed weir gate increases, farmers must delay field preparation and 43 
planting, resulting in reduced crop yields and increased land fallowing. As agricultural revenues 44 
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decrease, losses to the regional economy, including employment, increase. According to the 1 
economic impact assessment in the report, annual reductions in agricultural employment under the 2 
CM2 scenario are expected to range from 9 FTE at 3,000 cfs to 21 FTE at 6,000 cfs. Total output 3 
value (gross farm revenue) expected losses for the CM2 scenario, which corresponds to 4 
supplemental releases only in years where natural flooding occurs, range from $1.2 to $2.8 million 5 
per year. Expected losses are zero in years when there is no natural flooding and substantial in years 6 
when there is late natural flooding. Expected loss estimates are sensitive to changes in area 7 
inundated, yield loss and crop prices. It assumed that the costs of production in the Bypass remain 8 
constant even with late flooding; however, if production costs go up, for example, due to overtime 9 
labor or increased preparation costs, loss estimates would increase. 10 

The report also evaluates the loss to total value added, or the net value of agricultural production in 11 
the Yolo Bypass to the Yolo County economy. Recognizing that many inputs/outputs are produced 12 
or consumed outside of Yolo County, those factors are not considered in the analysis. For example, 13 
total value added does include compensation for employees, income to business and landowners, 14 
and other business specific to Yolo County, but does not include food production that is exported out 15 
of the county. A proportion of Yolo Bypass production and crop consumption occurs within Yolo 16 
County; therefore, the expected annual losses to value added for Yolo County is expected to range 17 
from $0.63 to $1.5 million per year. 18 

CEQA Conclusion: Implementation of CM2–CM21 would reduce the total value of agricultural 19 
production in the Delta region. The permanent removal of agricultural land from production is 20 
addressed in Chapter 14, Agricultural Resources, Section 14.3.3.9, Impacts AG-3 and AG-4. The 21 
reduction in the value of agricultural production is not considered an environmental impact. 22 
Significant environmental impacts would only result if the changes in regional economics cause 23 
physical impacts. Such effects are discussed in other chapters throughout this EIR/EIS. When 24 
required, the BDCP proponents would provide compensation to property owners for economic 25 
losses due to implementation of the alternative. While the compensation to property owners would 26 
reduce the severity of economic effects related to the loss of agricultural land, it would not 27 
constitute mitigation for any related physical impact. Measures to reduce these impacts are 28 
discussed in Chapter 14, Agricultural Resources, Section 14.3.3.2, Impact AG-1, and particularly 29 
Mitigation Measure AG-1, Develop an ALSP to preserve agricultural productivity and mitigate for 30 
loss of Important Farmland and land subject to Williamson Act contracts or in Farmland Security 31 
Zones. 32 

Impact ECON-19: Socioeconomic Effects in the South-of-Delta Hydrologic Regions  33 

As described in Chapter 30, Growth Inducement and Other Indirect Effects, Section 30.3.2, the 34 
operational components of BDCP CM1 could result in a number of effects in areas receiving SWP and 35 
CVP water deliveries outside of the Delta.  36 

Changes in the amount, cost, or reliability of water deliveries could create socioeconomic effects in 37 
the hydrologic regions. To the extent that unreliable or insufficient water supplies currently 38 
represent obstacles to agricultural production, Alternative 4 may support more stable agricultural 39 
activities by enabling broader crop selection or by reducing risk associated with uncertain water 40 
deliveries. As a result of an increase in water supply and supply reliability, farmers may choose to 41 
leave fewer acres fallow and/or plant higher-value crops. While the locations and extent of any 42 
increases in production would depend on local factors and individual economic decisions, a general 43 
increase in production would be anticipated to support growth in seasonal and permanent on-farm 44 
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employment, along with the potential expansion of employment in industries closely associated 1 
with agricultural production. These include food processing, agricultural inputs, and transportation.  2 

In contrast, decreased water deliveries may affect socioeconomics in hydrologic regions through 3 
mechanisms similar to those described above; however, the effects would generally be reversed. For 4 
example, it is reasonable to expect that reduced or less reliable water deliveries would result in 5 
decreased agricultural production and, in turn, a reduction in both direct and indirect agricultural 6 
employment. Economic and social patterns tied to predominant agricultural industrial activities and 7 
land uses could erode, changing the character of agricultural communities in hydrologic regions. If 8 
operation of water conveyance facilities under Alternative 4 reduced M&I deliveries to the extent 9 
that it would, in the long run, constrain population growth, its implementation could reinforce a 10 
socioeconomic status quo or limit potential economic and employment growth in hydrologic 11 
regions. A detailed discussion of these potential effects is found in Appendix 5B, Responses to 12 
Reduced South of Delta Water Supplies. Such changes to agricultural production and population 13 
growth with its associated economic activity could also lead to shifts in the character of 14 
communities in the hydrologic regions with resultant beneficial or adverse effects.  15 

Generally, these effects (both beneficial and adverse) would be most concentrated in hydrologic 16 
regions where agriculture is a primary industry and where agricultural operations depend most 17 
heavily on SWP and CVP deliveries.  18 

Changes in SWP Deliveries Compared to No Action Alternative 19 

Based on Chapter 30, Growth Inducement and Other Indirect Effects, Section 30.3.2.3, compared to 20 
the No Action Alternative (2060), implementation of operational Scenario H1 under Alternative 4 21 
would increase SWP deliveries to all hydrologic regions except for the San Joaquin River Region, 22 
which would experience no change in deliveries. Compared to No Action Alternative (2060), the 23 
South Coast Region would receive the largest net increase in deliveries under Scenario H1 (up to 251 24 
TAF of Table A plus Article 21 deliveries) among the regions, which represents 55% of the net increase 25 
in M&I deliveries. Compared to No Action Alternative (2060), Scenario H4 would decrease deliveries 26 
to all hydrologic regions except for the Tulare Lake Region, which would receive an increase and the 27 
San Joaquin River Region, which would experience no change in deliveries. Compared to the No 28 
Action Alternative (2060), the South Coast Region would receive the largest net decrease in deliveries 29 
under Scenario H4 (a decrease of up to 114 TAF of Table A deliveries) among the regions while Tulare 30 
Lake would receive the only net increase in deliveries (up to 61 TAF of Table A plus Article 21 31 
deliveries) among the regions. The other two operational scenarios (H2 and H3) would have effects 32 
that would fall within the range of Scenario H1 and Scenario H4 (refer to Chapter 30, Growth 33 
Inducement and Other Indirect Effects, Table 30-16, for more information). 34 

Changes in CVP Deliveries Compared to No Action Alternative 35 

The operational scenarios under Alternative 4 would not change CVP M&I deliveries for the 36 
Sacramento River, South Coast, South Lahontan and Colorado River Regions because there are no 37 
affected CVP contractors located in these regions. Compared to the No Action Alternative (2060), 38 
Scenario H1 would increase CVP deliveries to the other hydrologic regions. San Francisco Bay is 39 
projected to receive the largest potential increase (5 TAF) among the affected hydrologic regions. 40 
Compared to the No Action Alternative (2060), Scenario H4 would also increase deliveries to the 41 
other hydrologic regions and San Francisco Bay is projected to receive the largest potential increase 42 
(2 TAF) among the affected hydrologic regions. The other two operational scenarios (H2 and H3) 43 
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would have effects that would fall within the range of Scenario H1 and Scenario H4 (refer to Chapter 1 
30, Growth Inducement and Other Indirect Effects, Table 30-17, for more information). 2 

NEPA Effects: Increases in average annual water deliveries to service areas could induce population 3 
growth and new housing to accommodate growth. Such deliveries could also provide support for 4 
water-intensive industries. As discussed in Chapter 30, Growth Inducement and Other Indirect 5 
Effects, Section 30.3.2.5, long-term water supply reliability is an important component in enabling 6 
long-term population increases. However, other factors—including natural growth, employment 7 
opportunities, local policy, and quality of life—are more likely to determine population growth. 8 
Nonetheless, population growth could stimulate economic activity resulting from increased demand 9 
for goods and services. This increased demand could create broad economic benefits for regions 10 
whose growth is supported by increased deliveries under BDCP.  11 

Social changes, including changes in community character, could also result from an expansion in 12 
population or economic activity linked to changes in water deliveries. For example, more stable 13 
agricultural production and associated economic activities in areas where agriculture is a 14 
predominant industry could strengthen and reinforce existing economic and social patterns and 15 
institutions. Increased production could also intensify existing socioeconomic challenges, including 16 
seasonal cycles in employment, housing demand, and provision of social services. In areas where 17 
population growth would be enabled by increased water supplies or reliability, changes to 18 
community character could result from an increased population, including the potential for changes 19 
in urban form, environmental factors such as traffic or noise, demographic composition, or the rise 20 
of new or broader economic or social opportunities. Again, the nature and extent of such changes 21 
would be predominantly influenced by prevailing socioeconomic forces, rather than any specific 22 
change associated with implementation of the BDCP. 23 

Changes in agricultural production and population growth could also affect local government fiscal 24 
conditions. Population growth would be anticipated to result in higher property and sales tax 25 
revenue while increased agricultural activity could result in higher sales tax receipts for a local 26 
jurisdiction. However, growth would also require expanded public services to meet the needs of a 27 
larger population and a larger economic base. Expansion could require additional spending on 28 
education, police and fire protection, medical services, and transportation and utility infrastructure. 29 
Whether such growth would result in a long-term net benefit or cost would depend on a number of 30 
factors including prevailing local service levels and tax rates, as well as the characteristics of the 31 
growth. 32 

Changes in water deliveries associated with operation of Alternative 4 could result in beneficial or 33 
adverse socioeconomic effects in areas receiving water from the SWP and CVP. In hydrologic regions 34 
where water deliveries are predicted to increase when compared with the No Action Alternative, 35 
more stable agricultural activities could support employment and economic production associated 36 
with agriculture. Where M&I deliveries increase, population growth could lead to general economic 37 
growth and support water-intensive industries. Such changes could also lead to shifts in the 38 
character of communities in the hydrologic regions with resultant beneficial or adverse effects. 39 
Likewise, growth associated with deliveries could require additional expenditures for local 40 
governments while also supporting increases in revenue.  41 

CEQA Conclusion: As described above, the operational components of BDCP CM1 could result in a 42 
number of effects in areas receiving SWP and CVP water deliveries outside of the Delta; these effects 43 
are detailed below.  44 
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Changes in SWP Deliveries Compared to Existing Conditions 1 

Compared to Existing Conditions, Scenario H1 would increase deliveries to all hydrologic regions 2 
except for the San Joaquin River Region, which would experience no change in deliveries. Compared 3 
to Existing Conditions, under Scenario H1, South Coast would receive the largest net increase in 4 
deliveries (up to 189 TAF of Table A deliveries) among the regions, which represents 57% of the net 5 
increase in M&I deliveries. Compared to Existing Conditions, Scenario H4 would decrease deliveries to 6 
all hydrologic regions except for the Tulare Lake Region, which would receive an increase and the 7 
San Joaquin River Region, which would experience no change in deliveries. Compared to Existing 8 
Conditions, under Scenario H4, South Coast would receive the largest net decrease in deliveries (a 9 
decrease of up to 170 TAF of Table A deliveries) among the regions while Tulare Lake would receive 10 
the only net increase in deliveries (up to 52 TAF of Table A plus Article 21 deliveries) among the 11 
regions. The other two operational scenarios (H2 and H3) would have effects that would fall within the 12 
range of Scenario H1 and Scenario H4 (refer to Chapter 30, Growth Inducement and Other Indirect 13 
Effects, Table 30-16, for more information). 14 

Changes in CVP Deliveries Compared to Existing Conditions 15 

The operational scenarios under Alternative 4 would not change M&I deliveries for the Sacramento 16 
River, South Coast, South Lahontan and Colorado River regions because there are no affected CVP 17 
contractors located in these regions. Compared to Existing Conditions, Scenario H1 would decrease 18 
deliveries to the other hydrologic regions. San Francisco Bay is projected to receive the largest 19 
potential decrease (2 TAF) among the affected hydrologic regions. Compared to Existing Conditions, 20 
Scenario H4 would also decrease deliveries to the other hydrologic regions. San Francisco Bay is 21 
projected to receive the largest potential decrease (5 TAF) among the affected hydrologic regions. 22 
The other two operational scenarios (H2 and H3) would have effects that would fall within the range 23 
of Scenario H1 and Scenario H4 (refer to Chapter 30, Growth Inducement and Other Indirect Effects, 24 
Table 30-17 for more information). 25 

Summary 26 

Operation of water conveyance facilities under Alternative 4 could affect socioeconomic conditions 27 
in the hydrologic regions receiving water from the SWP and CVP. However, because these impacts 28 
are social and economic in nature, rather than physical, they are not considered environmental 29 
impacts under CEQA. To the extent that changes in socioeconomic conditions in the hydrologic 30 
regions would lead to physical impacts, such impacts are described in Chapter 30, Growth 31 
Inducement and Other Indirect Effects, Section 30.3.2. 32 

16.3.3.10 Alternative 5—Dual Conveyance with Pipeline/Tunnel and 33 

Intake 1 (3,000 cfs; Operational Scenario C) 34 

Impact ECON-1: Temporary Effects on Regional Economics and Employment in the Delta 35 
Region during Construction of the Proposed Water Conveyance Facilities 36 

The regional economic effects on employment and income in the Delta region were evaluated during 37 
construction. Changes are shown relative to the Existing Conditions and the No Action Alternative 38 
(regional economic conditions do not differ between Existing Conditions and No Action Alternative). 39 
The effects on employment and income are displayed in Table 16-47. The direct and total change is 40 
shown that would result from conveyance-related spending. As evident in Table 16-47, spending on 41 
conveyance construction results in substantial local economic activity in the region. As shown, direct 42 
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construction employment is anticipated to vary over the 8-year construction period, with an 1 
estimated 886 FTE jobs in the first year and 52 FTE jobs in the final year of the construction period. 2 
Construction employment is estimated to peak at 1,372 FTE jobs in year 4. Total employment 3 
(direct, indirect, and induced) would peak in year 3, at 4,780 FTE jobs. 4 

Table 16-47. Regional Economic Effects on Employment and Labor Income during Construction 5 
(Alternative 5) 6 

Regional Economic 
Impacta 

Year 

Total 1 2 3 4 5 6 7 8 

Employment (FTE)          

Direct 886 1,004 1,317 1,372 1,254 987 249 52 7,123 

Totalb 5,073 4,277 4,780 4,290 3,370 2,191 422 73 24,475 

Labor Income (million $)         

Direct 139.6 105.2 108.0 87.4 60.0 30.6 3.0 0.1 533.9 

Totalb 250.5 194.2 204.1 170.4 122.1 67.9 9.2 1.0 1,019.4 

Note: Labor income is reported 2011 dollars (U.S. Department of Commerce 2012). 

a IMPLAN results are changes relative to Existing Condition or No Action Alternative. 

b Includes direct, indirect, and induced effects; numbers may not sum to the total due to rounding. 
Detailed estimates are presented in Appendix 16A, Regional Economic Impacts of Water Conveyance 
Facility Construction. 

 7 

The footprint of conveyance and related facilities such as roads and utilities would remove some 8 
existing agricultural land from production, so the effects on employment and income would be 9 
negative. The regional economic effects on employment and income in the Delta region from the 10 
change in agricultural production are reported in Table 16-48. As shown, direct agricultural 11 
employment would be reduced by an estimated 22 FTE jobs, while total employment (direct, 12 
indirect, and induced) associated with agricultural employment would fall by 83 FTE jobs. Based on 13 
the crop production values changes described in Impact ECON-6 for construction effects, the direct 14 
agricultural job losses would more likely be concentrated in the vegetable, truck, orchard, and 15 
vineyard crops sectors, which are relatively labor intensive, than in the grain, field, and forage crop 16 
sectors, where more jobs are mechanized. Note that direct agricultural job losses could be higher 17 
than the 22 FTE jobs shown in Table 16-48 because many agricultural jobs are seasonal rather than 18 
year-round, FTE jobs, suggesting that more than one seasonal job could be lost per every FTE job 19 
lost as a result of construction of conveyance facilities construction. Mapbook Figures M14-1 and 20 
M14-2 display areas of Important Farmland and lands under Williamson Act contracts that could be 21 
converted to other uses due to the construction of water conveyance facilities for the 22 
Pipeline/Tunnel alignment. Note that not all of these structures would be constructed under this 23 
alternative. 24 
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Table 16-48. Regional Economic Effects on Agricultural Employment and Labor Income during 1 
Construction (Alternative 5) 2 

Regional Economic Impacta Impacts on Agriculture 

Employment (FTE)  

Direct -22 

Totalb -83 

Labor Income (million $)  

Direct -2.8 

Totalb -5.3 

Note: Labor income is reported 2011 dollars (U.S. Department of Commerce 2012). 

a  IMPLAN results are changes relative to Existing Condition or No Action Alternative. 

b  Includes direct, indirect, and induced effects.  

 3 

Additionally, the Alternative 5 construction footprint would result in the abandonment of an 4 
estimated six producing natural gas wells in the study area, as described in Chapter 26, Mineral 5 
Resources, Section 26.3.3.10, Impact MIN-1. This could result in the loss of employment and labor 6 
income associated with monitoring and maintaining these wells. Generally, small crews perform 7 
ongoing monitoring and maintenance of several wells at a time. As shown in Chapter 26, Mineral 8 
Resources, Table 26-2, 516 active producer wells are located in the study area. Even if all six 9 
producing wells in the Alternative 5 construction footprint were abandoned and not replaced with 10 
new wells installed outside the construction footprint, the percentage reduction in the number of 11 
natural gas wells would be very small. As a result, the employment and labor income effects 12 
associated with well abandonment, while negative, would be minimal. 13 

NEPA Effects: Because construction of water conveyance facilities would result in an increase in 14 
construction-related employment and labor income, this would be considered a beneficial effect. 15 
However, these activities would also be anticipated to result in a decrease in agricultural-related 16 
employment and labor income, which would be considered an adverse effect. Mitigation Measure 17 
AG-1, described in Chapter 14, Agricultural Resources, Section 14.3.3.2, Impact AG-1, would be 18 
available to reduce these effects by preserving agricultural productivity and compensating off-site. 19 

CEQA Conclusion: Construction of the proposed water conveyance facilities would increase total 20 
employment and income in the Delta region. The change would result from expenditures on 21 
construction, increasing employment, and from changes in agricultural production, decreasing 22 
employment. Changes in recreational expenditures and natural gas well operations could also affect 23 
regional employment and income, but these have not been quantified. The total change in 24 
employment and income is not, in itself, considered an environmental impact. Significant 25 
environmental impacts would only result if the changes in regional economics cause physical 26 
impacts. Such effects are discussed in other chapters throughout this EIR/EIS. The BDCP costs are 27 
addressed in Chapter 8 of the BDCP, Implementation Costs and Funding Sources; removal of 28 
agricultural land from production is addressed in Chapter 14, Agricultural Resources, Section 29 
14.3.3.10, Impacts AG-1 and AG-2; changes in recreation related activities are addressed in Chapter 30 
15, Recreation, Section 15.3.3.10, REC-1 through REC-4.; abandonment of natural gas wells is 31 
addressed in Chapter 26, Mineral Resources, Section 26.3.3.10, Impact MIN-1 When required, DWR 32 
would provide compensation to property owners for economic losses due to implementation of the 33 
alternative. While the compensation to property owners would reduce the severity of economic 34 
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effects related to the loss of agricultural land, it would not constitute mitigation for any related 1 
physical impact. Measures to reduce these impacts are discussed in Chapter 14, Agricultural 2 
Resources, Section 14.3.3.2, Impact AG-1, and particularly Mitigation Measure AG-1, Develop an ALSP 3 
to preserve agricultural productivity and mitigate for loss of Important Farmland and land subject to 4 
Williamson Act contracts or in Farmland Security Zones. 5 

16.3.3.14 Alternative 7—Dual Conveyance with Pipeline/Tunnel, Intakes 2, 6 

3, and 5, and Enhanced Aquatic Conservation (9,000 cfs; 7 

Operational Scenario E) 8 

Impact ECON-1: Temporary Effects on Regional Economics and Employment in the Delta 9 
Region during Construction of the Proposed Water Conveyance Facilities 10 

The regional economic effects on employment and income in the Delta region during construction 11 
were evaluated. Changes are shown relative to the Existing Conditions and the No Action Alternative 12 
(regional economic conditions do not differ between Existing Conditions and No Action Alternative). 13 
The effects on employment and income are displayed in Table 16-51. The table shows the direct and 14 
total changes that would result from conveyance-related spending. As evident in Table 16-51, 15 
spending on conveyance construction would result in substantial economic activity in the region. As 16 
shown, direct construction employment is anticipated to vary over the 8-year construction period, 17 
with an estimated 2,018 FTE jobs in the first year and 129 FTE jobs in the final year of the 18 
construction period. Construction employment is estimated to peak at 3,360 FTE jobs in year 4. 19 
Total employment (direct, indirect, and induced) would peak in year 1, at 11,018 FTE jobs. 20 

Table 16-51. Regional Economic Effects on Employment and Labor Income during Construction 21 
(Alternative 7) 22 

Regional Economic 
Impacta 

Year  

1 2 3 4 5 6 7 8 Total 

Employment (FTE)          

Direct 2,018 2,256 3,141 3,360 2,937 2,763 547 129 17,152 

Totalb 11,018 9,174 10,635 9,729 7,264 5,811 923 183 54,737 

Labor Income 
(million $)          

Direct 298.7 220.6 229.9 186.1 125.9 74.0 6.4 0.3 1,141.9 

Totalb 537.9 409.8 440.1 369.9 251.1 170.6 19.9 2.6 2,201.8 

Note: Labor income is reported 2011 dollars (U.S. Department of Commerce 2012). 

a IMPLAN results are changes relative to Existing Condition or No Action Alternative. 

b Includes direct, indirect, and induced effects; numbers may not sum to the total due to rounding. 
Detailed estimates are presented in Appendix 16A, Regional Economic Impacts of Water Conveyance 
Facility Construction.  

 23 

The footprint of conveyance and related facilities such as roads and utilities would remove some 24 
existing agricultural land from production, so the effects on employment and income would be 25 
negative. The regional economic effects on employment and income in the Delta region from the 26 
change in agricultural production are reported in Table 16-52. As shown, direct agricultural 27 
employment would be reduced by an estimated 25 FTE jobs, while total employment (direct, 28 
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indirect, and induced) associated with agricultural employment would fall by 94 FTE jobs. Based on 1 
the crop production values changes described in Impact ECON-6 for construction effects, the direct 2 
agricultural job losses would more likely be concentrated in the vegetable, truck, orchard, and 3 
vineyard crops sectors, which are relatively labor intensive, than in the grain, field, and forage crop 4 
sectors, where more jobs are mechanized. Note that direct agricultural job losses could be higher 5 
than the 25 FTE jobs shown in Table 16-52 because many agricultural jobs are seasonal rather than 6 
year-round, FTE jobs, suggesting that more than one seasonal job could be lost per every FTE job 7 
lost as a result of construction of conveyance facilities construction. Mapbook Figures M14-1 and 8 
M14-2 display areas of Important Farmland and lands under Williamson Act contracts that could be 9 
converted to other uses due to the construction of water conveyance facilities for the 10 
Pipeline/Tunnel alignment. Note that not all of these structures would be constructed under this 11 
alternative. 12 

Table 16-52. Regional Economic Effects on Agricultural Employment and Labor Income during 13 
Construction (Alternative 7) 14 

Regional Economic Impacta Impacts on Agriculture 

Employment (FTE)  

Direct -25 

Totalb -94 

Labor Income (million $)  

Direct -3.1 

Totalb -6.1 

Note: Labor income is reported 2011 dollars (U.S. Department of Commerce 2012). 

a  IMPLAN results are changes relative to Existing Condition or No Action Alternative. 

b  Includes direct, indirect, and induced effects.  

 15 

Additionally, the Alternative 7 construction footprint would result in the abandonment of an 16 
estimated six producing natural gas wells in the study area, as described in Chapter 26, Mineral 17 
Resources, Section 26.3.3.14, Impact MIN-1. This could result in the loss of employment and labor 18 
income associated with monitoring and maintaining these wells. Generally, small crews perform 19 
ongoing monitoring and maintenance of several wells at a time. As shown in Chapter 26, Mineral 20 
Resources, Table 26-2, 516 active producer wells are located in the study area. Even if all six 21 
producing wells in the Alternative 7 construction footprint were abandoned and not replaced with 22 
new wells installed outside the construction footprint, the percentage reduction in the number of 23 
natural gas wells would be very small. As a result, the employment and labor income effects 24 
associated with well abandonment, while negative, would be minimal. 25 

NEPA Effects: Because construction of water conveyance facilities would result in an increase in 26 
construction-related employment and labor income, this would be considered a beneficial effect. 27 
However, these activities would also be anticipated to result in a decrease in agricultural-related 28 
employment and labor income, which would be considered an adverse effect. Mitigation Measure 29 
AG-1, described in Chapter 14, Agricultural Resources, Section 14.3.3.2, Impact AG-1, would be 30 
available to reduce these effects by preserving agricultural productivity and compensating off-site. 31 

CEQA Conclusion: Construction of the proposed water conveyance facilities would temporarily 32 
increase total employment and income in the Delta region. The change would result from 33 
expenditures on construction, increasing employment, and from changes in agricultural production, 34 
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decreasing employment. Changes in recreational expenditures and natural gas well operations could 1 
also affect regional employment and income, but these have not been quantified. The total change in 2 
employment and income is not, in itself, considered an environmental impact. Significant 3 
environmental impacts would only result if the changes in regional economics cause physical 4 
impacts. Such effects are discussed in other chapters throughout this EIR/EIS. Costs are addressed 5 
in Chapter 8 of the BDCP, Implementation Costs and Funding Sources; removal of agricultural land 6 
from production is addressed in Chapter 14, Agricultural Resources, Section 14.3.3.14, Impacts AG-1 7 
and AG-2; changes in recreation related activities are addressed in Chapter 15, Recreation, Section 8 
15.3.3.14, REC-1 through REC-4; abandonment of natural gas wells is addressed in Chapter 26, 9 
Mineral Resources, Section 26.3.3.14, Impact MIN-1. When required, DWR would provide 10 
compensation to property owners for economic losses due to implementation of the alternative. 11 
While the compensation to property owners would reduce the severity of economic effects related 12 
to the loss of agricultural land, it would not constitute mitigation for any related physical impact. 13 
Measures to reduce these impacts are discussed in Chapter 14, Agricultural Resources, Section 14 
14.3.3.2, Impact AG-1, and particularly Mitigation Measure AG-1, Develop an ALSP to preserve 15 
agricultural productivity and mitigate for loss of Important Farmland and land subject to Williamson 16 
Act contracts or in Farmland Security Zones. 17 

16.3.3.16 Alternative 9—Through Delta/Separate Corridors (15,000 cfs; 18 

Operational Scenario G) 19 

Impact ECON-1: Temporary Effects on Regional Economics and Employment in the Delta 20 
Region during Construction of the Proposed Water Conveyance Facilities 21 

The regional economic effects on employment and income in the Delta region during construction 22 
were evaluated. Changes are shown relative to the Existing Conditions and the No Action Alternative 23 
(regional economic conditions do not differ between Existing Conditions and No Action Alternative). 24 
The effects on employment and income are displayed in Table 16-55. The direct and total change is 25 
shown that would result from conveyance-related spending. As evident in Table 16-55, spending on 26 
conveyance construction would result in substantial economic activity in the region. As shown, 27 
direct construction employment is anticipated to vary over the 8-year construction period, with an 28 
estimated 1,922 FTE jobs in the first year and 85 FTE jobs in the final year of the construction 29 
period. Construction employment is estimated to peak at 3,209 FTE jobs in year 4. Total 30 
employment (direct, indirect, and induced) would also peak in year 4, at 6,371 FTE jobs. 31 
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Table 16-55. Regional Economic Effects on Employment and Labor Income during Construction 1 
(Alternative 9) 2 

Regional Economic 
Impacta 

Year  

1 2 3 4 5 6 7 8 Total 

Employment (FTE)          

Direct 1,922 2,146 3,087 3,209 2,277 2,798 318 85 15,843 

Totalb 4,227 4,446 6,209 6,371 4,190 5,073 598 117 31,232 

Labor Income 
(million $)          

Direct 58.1 55.1 72.5 72.3 39.4 45.7 6.0 0.0 349.0 

Totalb 129.9 128.5 173.4 175.1 104.1 123.3 15.3 1.4 851.1 

Note: Labor income is reported 2011 dollars (U.S. Department of Commerce 2012). 

a IMPLAN results are changes relative to Existing Condition or No Action Alternative. 

b Includes direct, indirect, and induced effects; numbers may not sum to the total due to rounding. 
Detailed estimates are presented in Appendix 16A, Regional Economic Impacts of Water Conveyance 
Facility Construction.  

 3 

The footprint of conveyance and related facilities such as roads and utilities would remove some 4 
existing agricultural land from production, so the effects on employment and income would be 5 
negative. The regional economic effects on employment and income in the Delta region from the 6 
change in agricultural production are reported in Table 16-56. As shown, direct agricultural 7 
employment would be reduced by an estimated 10 FTE jobs, while total employment (direct, 8 
indirect, and induced) associated with agricultural employment would fall by 38 FTE jobs. Based on 9 
the crop production values changes described in Impact ECON-6 for construction effects, the direct 10 
agricultural job losses would more likely be concentrated in the vegetable, truck, orchard, and 11 
vineyard crops sectors, which are relatively labor intensive, than in the grain, field, and forage crop 12 
sectors, where more jobs are mechanized. Note that direct agricultural job losses could be higher 13 
than the 10 FTE jobs shown in Table 16-56 because many agricultural jobs are seasonal rather than 14 
year-round, FTE jobs, suggesting that more than one seasonal job could be lost per every FTE job 15 
lost as a result of construction of conveyance facilities construction. Mapbook Figures M14-9 and 16 
M14-10 display areas of Important Farmland and lands under Williamson Act contracts that could 17 
be converted to other uses due to the construction of water conveyance facilities for the Through 18 
Delta/Separate Corridors alignment.  19 
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Table 16-56. Regional Economic Effects on Agricultural Employment and Labor Income during 1 
Construction (Alternative 9) 2 

Regional Economic Impacta Impacts on Agriculture 

Employment (FTE)  

Direct -10 

Totalb -38 

Labor Income (million $)  

Direct -1.2 

Totalb -2.4 

Note: Labor income is reported 2011 dollars (U.S. Department of Commerce 2012). 

a  IMPLAN results are changes relative to Existing Condition or No Action Alternative. 

b  Includes direct, indirect, and induced effects.  

 3 

Additionally, the Alternative 9 construction footprint would result in the abandonment of an 4 
estimated two producing natural gas wells in the study area, as described in Chapter 26, Mineral 5 
Resources, Section 26.3.3.16, Impact MIN-1. This could result in the loss of employment and labor 6 
income associated with monitoring and maintaining these wells. Generally, small crews perform 7 
ongoing monitoring and maintenance of several wells at a time. As shown in Chapter 26, Mineral 8 
Resources, Table 26-2, 516 active producer wells are located in the study area. Even if both 9 
producing wells in the Alternative 9 construction footprint were abandoned and not replaced with 10 
new wells installed outside the construction footprint, the percentage reduction in the number of 11 
natural gas wells would be very small. As a result, the employment and labor income effects 12 
associated with well abandonment, while negative, would be minimal. 13 

NEPA Effects: Because construction of water conveyance facilities would result in an increase in 14 
construction-related employment and labor income, this would be considered a beneficial effect. 15 
However, these activities would also be anticipated to result in a decrease in agricultural-related 16 
employment and labor income, which would be considered an adverse effect. Mitigation Measure 17 
AG-1, described in Chapter 14, Agricultural Resources, Section 14.3.3.2, Impact AG-1, would be 18 
available to reduce these effects by preserving agricultural productivity and compensating off-site. 19 

CEQA Conclusion: Construction of the proposed water conveyance facilities would increase total 20 
employment and income in the Delta region. The change would result from expenditures on 21 
construction, increasing employment, and from changes in agricultural production, decreasing 22 
employment. Changes in recreational expenditures and natural gas well operations could also affect 23 
regional employment and income, but these have not been quantified. The total change in 24 
employment and income is not, in itself, considered an environmental impact. Significant 25 
environmental impacts would only result if the changes in regional economics cause physical 26 
impacts. Such effects are discussed in other chapters throughout this EIR/EIS. Costs are addressed 27 
in Chapter 8 of the BDCP, Implementation Costs and Funding Sources; removal of agricultural land 28 
from production is addressed in Chapter 14, Agricultural Resources, Section 14.3.3.16, Impacts AG-1 29 
and AG-2; changes in recreation related activities are addressed in Chapter 15, Recreation, Section 30 
15.3.3.16, REC-1 through REC-4; abandonment of natural gas wells is addressed in Chapter 26, 31 
Mineral Resources, Section 26.3.3.16, Impact MIN-1. When required, DWR would provide 32 
compensation to property owners for economic losses due to implementation of the alternative. 33 
While the compensation to property owners would reduce the severity of economic effects related 34 
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to the loss of agricultural land, it would not constitute mitigation for any related physical impact. 1 
Measures to reduce these impacts are discussed in Chapter 14, Agricultural Resources, Section 2 
14.3.3.2, Impact AG-1, and particularly Mitigation Measure AG-1, Develop an ALSP to preserve 3 
agricultural productivity and mitigate for loss of Important Farmland and land subject to Williamson 4 
Act contracts or in Farmland Security Zones.  5 

Impact ECON-7: Permanent Regional Economic and Employment Effects in the Delta Region 6 
during Operation and Maintenance of the Proposed Water Conveyance Facilities 7 

In the Delta region, ongoing operation and maintenance of BDCP facilities would result in increased 8 
expenditures relative to the Existing Conditions and the No Action Alternative (regional economic 9 
conditions do not differ across Existing Conditions and No Action Alternative). The increased 10 
expenditures are expected to result in a permanent increase in regional employment and income, 11 
including an estimated 121 direct and 177 total (direct, indirect, and induced) FTE jobs (Table 16-12 
58). Potential changes in the value of agricultural production result in changes to regional 13 
employment and income in the Delta region under the Alternative 9 relative to the Existing 14 
Conditions and the No Action Alternative. 15 

Table 16-58. Regional Economic Effects on Employment and Labor Income during Operations and 16 
Maintenance (Alternative 9) 17 

Regional Economic Impacta Impacts from Operations and Maintenance 

Employment (FTE)  

Direct 121 

Totalb 177 

Labor Income (million $)  

Direct 7.8 

Totalb 10.5 

Note: Labor income is reported in 2011 dollars (U.S. Department of Commerce 2012). 

a  IMPLAN results are changes relative to Existing Condition or No Action Alternative. 

b  Includes direct, indirect, and induced effects.  

 18 

The operation and maintenance of conveyance and related facilities such as roads and utilities 19 
would result in the permanent removal of agricultural land from production following construction, 20 
and the effects on employment and income would be negative, including the loss of an estimated 14 21 
agricultural and 36 total (direct, indirect, and induced) FTE jobs. The regional economic effects on 22 
employment and income in the Delta region from the change in agricultural production are reported 23 
in Table 16-59. Based on the permanent crop production value changes described in Impact ECON-24 
12, the agricultural job losses would more likely be concentrated in the vegetable, truck, orchard, 25 
and vineyard crops sectors, which are relatively labor intensive, than in the grain, field, and forage 26 
crop sectors, where more jobs are mechanized. Note that direct agricultural job losses could be 27 
higher than the 14 FTE jobs shown in Table 16-59 because many agricultural jobs are seasonal 28 
rather than year-round, FTE jobs, suggesting that more than one seasonal job could be lost per every 29 
FTE job lost as a result of permanent agricultural production changes. Mapbook Figures M14-9 and 30 
M14-10 display areas of Important Farmland and lands under Williamson Act contracts that could 31 
be converted to other uses due to the construction of water conveyance facilities for the Separate 32 
Corridors/Through Delta alignment. 33 
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Table 16-59. Regional Economic Effects on Agricultural Employment and Labor Income during 1 
Operations and Maintenance (Alternative 9) 2 

Regional Economic Impacta Impacts on Agriculture 

Employment (FTE)  

Direct -14 

Totalb -36 

Labor Income (million $)  

Direct -1.0 

Totalb -1.9 

Note: Labor income is reported in 2011 dollars (U.S. Department of Commerce 2012). 

a  IMPLAN results are changes relative to Existing Condition or No Action Alternative. 

b  Includes direct, indirect, and induced effects.  

 3 

NEPA Effects: Because continued operation and maintenance of water conveyance facilities would 4 
result in an increase in operations-related employment and labor income, this would be considered 5 
a beneficial effect. However, the long-term footprint of facilities would lead to a continued decline in 6 
agricultural-related employment and labor income, which would be considered an adverse effect. 7 
Mitigation Measure AG-1, described in Chapter 14, Agricultural Resources, Section 14.3.3.2, Impact 8 
AG-1, would be available to reduce these effects by preserving agricultural productivity and 9 
compensating off-site. 10 

CEQA Conclusion: Operation and maintenance of the proposed water conveyance facilities would 11 
increase total employment and income in the Delta region. The change would result from 12 
expenditures on BDCP operation and maintenance, increasing employment, and from changes in 13 
agricultural production, decreasing employment. The total change in income and employment is not, 14 
in itself, considered an environmental impact. Significant environmental impacts would only result if 15 
the changes in regional economics cause physical impacts. Such effects are discussed in other 16 
chapters throughout this EIR/EIS. Costs are addressed in Chapter 8 of the BDCP, Implementation 17 
Costs and Funding Sources; removal of agricultural land from production is addressed in Chapter 14, 18 
Agricultural Resources, Section 14.3.3.16, Impacts AG-3 and AG-4; changes in recreation related 19 
activities are addressed in Chapter 15, Recreation, Section 15.3.3.16, Impacts REC-5 through REC-8. 20 
When required, DWR would provide compensation to property owners for economic losses due to 21 
implementation of the alternative. While the compensation to property owners would reduce the 22 
severity of economic effects related to the loss of agricultural land, it would not constitute mitigation 23 
for any related physical impact. Measures to reduce these impacts are discussed in Chapter 14, 24 
Agricultural Resources, Section 14.3.3.2, Impact AG-1, and particularly Mitigation Measure AG-1, 25 
Develop an ALSP to preserve agricultural productivity and mitigate for loss of Important Farmland 26 
and land subject to Williamson Act contracts or in Farmland Security Zones. 27 

28 
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Chapter 17 1 

Aesthetics and Visual Resources 2 

17.3 Environmental Consequences 3 

17.3.1 Methods for Analysis 4 

17.3.1.1 Site Inventory and Selection of Key Observation Points 5 

To identify the potential effects of alternatives on Existing Conditions of the visual environment, key 6 
observation points (KOPs) where features could have visual effects were selected. The KOPs 7 
selected were determined to be most representative of the alternatives’ potential effects based on 8 
the potential to change views available to sensitive receptors and from sensitive viewing areas. 9 

KOPs are derived and selected from candidate KOPs (cKOPs). To determine cKOPs, first a 2-mile 10 
radius of the project sites were evaluated, which is the area that is considered to encompass 11 
discernible elements from the project alternatives that would be visible in the landscape. At 12 
distances of greater than 2 miles, the mass and visibility of the project elements would be reduced to 13 
be a less substantial portion of the total landscape. 14 

Within this 2-mile radius, locations were then evaluated for their potential to have views of the 15 
project sites using Google Maps, overlain with engineering layers for each alternative, and Google 16 
Street View. These locations were evaluated for its landform, vegetation, water, and artificial 17 
features. After this, cKOPs were chosen for the purposes of surveying the project sites and 18 
surrounding area. The following criteria were used to select the cKOPs. 19 

Include at least one of a representative range of visible project features, including, for example, 20 
canals, intakes, pumping plants, bridges, access roads, and embankments, along with all other visible 21 
project features such as soil and borrow and reusable tunnel material (RTM) areas. 22 

Include locations where project features would be visually obtrusive, including undeveloped areas 23 
that possess at least moderate scenic values. 24 

Include areas that would be particularly sensitive to changes in the visual landscape, including 25 
officially designated scenic areas, publicly accessible areas where viewers spend extended periods, 26 
and areas that are at least moderately traveled by the public or are especially sensitive to new 27 
sources of light and glare. 28 

Include the potential for indirect impacts from project elements such as soil and borrow areas, RTM 29 
areas, or dredging locations. 30 

In the field, these cKOP locations were visited and photographed to document the presence or 31 
absence of views of the sites. Additional locations were also surveyed and photodocumented by 32 
driving the roads surrounding the project alternatives and capturing the most descriptive views 33 
down the roadway corridors and toward the project alternatives at intersections or where a safe 34 
road pull-out was present along longer or winding roadways with direct views toward the sites. 35 



 
 

Aesthetics and Visual Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

17-2 
2015 

ICF 00139.14 

 

These were often documented in a 360° view to gain an understanding of available views from the 1 
perspective of both motorists and residents and to understand the visual setting. 2 

Images from the cKOPs were photographed using a >10 megapixel digital single lens reflex camera 3 
equipped with a 50-millimeter equivalent focal length lens. This configuration is the de facto 4 
standard that approximates the average view cone and magnification of the human an eye. The 5 
camera positioning was determined with a sub-meter differentially corrected GPS. 6 

Two hundred and fifty-five (255) cKOPs were photographed within the study area during an initial 7 
site visit on January 9–11, 2012. A list of the cKOPs and their latitudinal and longitudinal locations 8 
are included in Appendix 17A. The cKOP point locations were brought into GIS, a Google KML file 9 
was created, and then the cKOP locations were imported into Google Earth. Once in Google Earth, 10 
the cKOPs and associated photos were used as a tool, in correlation with the engineering data 11 
overlay for each alternative, to evaluate project effects based on their spatial relationship/proximity 12 
to the project sites. 13 

Each cKOP was evaluated for its proximity/distance to the project, scenic quality, viewer concern 14 
levels, duration of the view, intactness, and number of viewers. This evaluation was completed using 15 
a matrix, also included Appendix 17A, that quantifies these qualities from the perspective of viewers 16 
at each cKOP toward the project area. These values are based on a 1 to 5 ascending scale, as defined 17 
by the Candidate KOP Sensitivity Matrix Rating Scales in Appendix 17A. The highest possible 18 
sensitivity would be a score of 30 and the lowest possible sensitivity would be a score of 0. 19 
Sensitivity in the  Plan Area ranges from 27 as the highest sensitivity and 12 as the lowest 20 
sensitivity. cKOPs were selected and designated as KOPs to be used as the basis to describe the 21 
effects of the various features of the BDCP alternatives within this analysis because they were 22 
determined to be the most representative sampling of the proposed project’s potential effects on the 23 
viewshed across all of the spectrum of sensitivity ranges. The KOPs are identified by their previous 24 
cKOP designations. 72 KOPs were selected for representative photographs. KOPs were re-25 
photographed on July 29–30, 2013, to show the same view but in the summer. One new KOP was 26 
added to accommodate the revised Alternative 4 so that the total number of KOPs was increased to 27 
73. All KOPs are shown in Figure 17-1, Key Observation Point and Photosimulation Locations. 28 
Photographs taken from these representative KOPs showing winter and summer views are 29 
presented in Figures 17-2 through 17-75. Note that KOP 258 does not have a winter view because 30 
Alternative 4 was modified after January 2012. It should also be noted that, while Figures 17-2 31 
through 17-75 typically show only one or two views from any given KOP, each KOP in fact 32 
represents an effective 360° field of view, as described above. Consequently, KOPs may be 33 
referenced in the discussions of BDCP alternatives that are not mentioned in the figure captions, 34 
because the particular view depicted in the figure does not reflect the location of alternative-specific 35 
features.) 36 

An important consideration in KOP selection was that visual impacts are generally based on public 37 
views (i.e., views from public roads, trails, towns, or bridges rather than from individual residences), 38 
as described above. However, views from individual private properties are also considered in 39 
evaluating overall change to the visual character of an area. In addition, another consideration is 40 
that late fall through early spring views generally possess the greatest potential for visual impact 41 
because many trees and shrubs are dormant and without leaves that act to partially or fully screen 42 
project features in the landscape during the late spring to early fall. Vegetation’s ability to screen 43 
features is dependent upon viewer location in relation to the structure and intervening vegetation 44 
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and distance from both (i.e., an intake will appear smaller if the viewer is farther away or larger if 1 
the viewer is closer to the structure). 2 

17.3.1.2 Preparation of Visual Simulations 3 

Computer-generated visual simulations were produced using digitized photographs and computer 4 
modeling and rendering techniques to document and evaluate the visual changes that would result 5 
from implementation of the action alternatives. The simulations illustrate specific project elements 6 
from eleven locations. Simulation vantage points were selected to provide representative public 7 
views from which specific project elements would be most visible, and 13 KOPs, mapped on Figure 8 
17-1, were selected for simulating project features. Note that one KOP was simulated to show the 9 
change from January 2012 and July 2013 conditions and another KOP was simulated to show views 10 
in different directions toward different project features. Simulations are shown in Figures 17-76 11 
through 17-90. These KOPs are also referenced in the text to help illustrate existing conditions. As 12 
with regular KOPs, existing views for simulated KOPs also represent an effective 360° field of view, 13 
as described above, and existing views for simulated KOPs may be referenced in the discussions of 14 
BDCP alternatives that are not mentioned in the figure captions. Elements chosen for simulation 15 
were intakes on the Sacramento River; the intermediate forebay from SR 160; a tunnel shaft site 16 
from Isleton Road, the fish screen at Walnut Grove and Locke; canals that would be visible from I-5 17 
near the Lambert Road overpass, SR 4 near Discovery Bay, SR 4 near South Whiskey Slough Road, 18 
and SR 12 near Guard Road; and the redirection of Old River near the Clifton Court Forebay. These 19 
simulation locations and features represent visual effects across the alternatives, illustrate a 20 
representative sample of potential visual changes, and serve to help readers correlate how visual 21 
effects would translate to other site-specific locations that were not simulated. 22 

The before and after visual simulations provide clear images of the location, scale, and visual 23 
appearance of alternative features. The simulations were developed through an objective analytical 24 
and computer modeling process and are accurate within the constraints of the available site and 25 
alternative data (three-dimensional computer model was created using a combination of AutoCAD 26 
files and geographic information system [GIS] layers and exported to Autodesk’s 3-dimensional 27 
Studio Max for production). Design data—engineering drawings, elevations and cross sections, site 28 
and topographical contour plans, concept diagrams, and reference pictures—were used as a 29 
platform from which digital models were created. In cases where detailed design data were 30 
unavailable, more general descriptions about alternative facilities and their locations were used to 31 
prepare the digital models. Data and assumptions used in the simulations are provided in Appendix 32 
17B, Photo Simulation Data Sources and Assumptions. 33 

The simulations were prepared using available design data. Although the project elements will 34 
continue to undergo design refinement through final design stages, these refinements would not be 35 
expected to result in substantial differences in individual features that would affect the outcome of 36 
the visual effects analysis. The planning is far enough along and engineers have developed 37 
preliminary design of the water conveyance facilities and related structures to meet the operational 38 
criteria for the alternatives. Some of the factors incorporated into these considerations include 39 
appropriate intake and pump capacities, foundation and housing facility dimensions, extent of levee 40 
modification and upgrades to prevent flooding of the intake facilities, conveyance pipe and canal 41 
dimensions, the amount of electricity needed to power the alternatives and the associated 42 
structures and placement of transmission lines, placement of temporary and permanent access 43 
roads, and estimates of landform modifications (cut-and-fill) to accommodate structures. Finally, the 44 
analysis assumes that any shifts in specific feature configurations or new alternative components 45 



 
 

Aesthetics and Visual Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

17-4 
2015 

ICF 00139.14 

 

would be minor. Therefore, the simulations are considered appropriate and representative of the 1 
type and extent of possible visual changes to the study area. 2 

After the viewshed and sensitive receptors were established and visualization created, the visual 3 
impact assessment process, which identifies the existing scenic quality of the visual setting, was 4 
completed. For this analysis, an adaptation of the BLM’s VRM visual resource inventory method was 5 
used because it allows the various landscape elements that make up scenic quality to be quantified 6 
and rated, with a minimum of ambiguity or subjectivity. BLM’s VRM visual resource inventory 7 
assigns lands an A, B, or C rating based on the apparent scenic quality, determined by using seven 8 
key factors (landscape features): landform, vegetation, water, color, adjacent scenery, scarcity, and 9 
cultural modifications. The cKOP sensitivity matrix and the Scenic Quality evaluation form should 10 
not to be construed as interrelated from a quantification perspective. The sensitivity matrix uses 11 
visual quality as an evaluation criterion where the value is extrapolated from a regional overview 12 
perspective. The Scenic Quality evaluation however, uses additional criteria to evaluate place-based 13 
scenic quality; therefore the two values are independent of each other. These landscape features 14 
were evaluated by three reviewers (interdisciplinary team) and rated numerically on a comparative 15 
basis with similar features within the viewshed, and a total score of scenic quality was tabulated 16 
(see Appendix 17C). The three reviewers scores were averaged to determine the score used in the 17 
analysis. 18 

A total of 32 points is possible according to the rating scheme. View scores are as follows. 19 

 29 to 32 points: A rating indicates a very high visual quality. 20 

 24 to 28 points: B rating indicates a high visual quality. 21 

 19 to 23 points: C rating indicates a moderately high visual quality. 22 

 14 to 18 points: D rating indicates a moderate visual quality. 23 

 9 to 13 points: E rating indicates a moderately low visual quality. 24 

 4 to 8 points: F rating indicates a low visual quality. 25 

 0 to 3 points: G rating indicates a very low visual quality. 26 

The landscape was evaluated for its existing and simulated conditions. A reduction in the existing 27 
conditions to a lower Scenic Quality Rating constitutes an adverse effect. 28 

17.3.3 Effects and Mitigation Approaches 29 

17.3.3.2 Alternative 1A—Dual Conveyance with Pipeline/Tunnel and 30 

Intakes 1–5 (15,000 cfs; Operational Scenario A) 31 

Impact AES-4: Creation of a New Source of Light or Glare That Would Adversely Affect Views 32 
in the Area as a Result of Construction and Operation of Conveyance Facilities 33 

NEPA Effects: The following NEPA effects would result from the introduction of new sources of 34 
daytime and nighttime glare and nighttime lighting. 35 
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Daytime and Nighttime Glare 1 

BDCP conveyance facilities would result in new sources of glare if they were made of materials that 2 
easily reflect light. Intakes 1–5 and their associated pumping plants, surge towers, and facilities and 3 
the pumping plant at the intermediate forebay would create very noticeable effects relating to light 4 
and glare. This is illustrated in the simulations showing intake facilities in Figures 17-76 through 17-5 
78, where light building colors over a large surface area would reflect off of those surfaces and 6 
increase glare, especially when combined with the removal of vegetation that absorbs light, provides 7 
shade, and screens glare. The amount of glare associated with surfaces would be increased if highly 8 
glossy paints or surface treatments or highly reflective materials are used, compared to satin or flat 9 
paints or surface treatments or materials that are less reflective. Sunlight would reflect off the new 10 
water surfaces of the forebay, creating new sources of glare where none presently exists. In addition, 11 
the use of nighttime lighting, described below, would result in nighttime glare of the lights reflecting 12 
off water surfaces. Because there are a large number of viewers in and around the waterways, intake 13 
structures, and forebay, effects associated with glare are considered adverse. Conversely, as 14 
vegetation and waterfowl become established following completion of the new forebays, some of 15 
these net visual impacts may be diminished. 16 

Nighttime Lighting 17 

CEQA Conclusion: The impacts associated with light and glare under Alternative 1A are significant 18 
because there are a larger number of viewers in and around the waterways, intake structures, and 19 
intermediate forebay; BDCP facilities would increase the amount of nighttime lighting in the Delta 20 
above existing ambient light levels; and the study area currently experiences low levels of light 21 
because there are fewer light/glare producers than are typical in urban areas. Mitigation Measures 22 
AES-4a through AES-4c would help reduce these impacts by limiting construction to daylight hours 23 
within 0.25 mile of residents, minimizing fugitive light from portable sources used for construction, 24 
and installing visual barriers along access routes, where necessary, to prevent light spill from truck 25 
headlights toward residences; however, these mitigation measures would not reduce impacts to a 26 
less-than-significant level because even though mitigation measures would reduce some aspects of 27 
the impact, mitigation would not reduce the level of the impact to less than significant in all 28 
instances. In addition, the size of the study area and the nature of changes introduced by the new 29 
light and glare sources would result in permanent changes to the regional landscape such that there 30 
would be noticeable changes to the visual character that do not blend or are not in keeping with the 31 
existing visual environment based upon the viewer’s location in the landscape relative to the seen 32 
change. Thus, the new sources of daytime and nighttime light and glare associated with Alternative 33 
1A would result in significant and unavoidable impacts on public views in the project vicinity. 34 

Impact AES-5: Substantial Alteration in Existing Visual Quality or Character during Operation 35 

NEPA Effects: Once in operation, visible maintenance activities on the intakes, tunnels, and forebays, 36 
and transmission lines would be required periodically. Intakes would require painting, cleaning, and 37 
repairs. Forebays would be dredged to remove sediment at approximately 50-year intervals and 38 
embankments would receive vegetation removal and repairs. Tunnels would require periodic 39 
inspection and would have vehicles parked near shaft sites while tunnels are accessed for 40 
inspection. Transmission lines would require periodic vegetation removal within the ROWs. These 41 
activities could be visible from the water or land by sensitive viewers in proximity to these features. 42 
The greatest visual effects resulting from operations would be maintenance of the intakes and 43 
dredging of the forebays. However, all activities would maintain the visual character of the facilities, 44 
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once built, and would not act to further change the visual quality or character of the facilities or 1 
surrounding visual landscape during operation. This includes maintaining the colors of the intakes 2 
and cleaning the facilities and keeping forebay embankments and transmission line ROWs cleared of 3 
vegetation; dredged forebays would appear the same after the activity is complete. Therefore, the 4 
physical act of maintenancing the facilities would be the primary visible element during operation. 5 
These activities would require little to heavier equipment to maintenance facilities. However, heavy 6 
equipment associated with agricultural production and levee maintenance are common in the area 7 
and maintenance activities would not differ greatly in the types of equipment and movements seen 8 
in the agricultural/leveed landscape. In addition,  maintenance activities are anticipated to occur 9 
within a short period of time and cease when complete, and effects on the existing visual quality and 10 
character during operation would not be adverse. 11 

CEQA Conclusion: Maintenance of the conveyance facilities (i.e., intakes, tunnels, forebays and 12 
transmission lines) would be required periodically and would involve painting, cleaning, and repair 13 
of structures; dredging at forebays (at approximately 50-year intervals); vegetation removal and 14 
care along embankments; tunnel inspection; and vegetation removal within transmission line ROWs. 15 
These activities could be visible from the water or land by sensitive viewers in proximity to these 16 
features. All activities would maintain the visual character of the facilities, once built, and would not 17 
act to further change the visual quality or character of the facilities or surrounding visual landscape 18 
during operation. This includes maintaining the colors of the intakes and cleaning the facilities and 19 
keeping forebay embankments and transmission line ROWs cleared of vegetation; dredged forebays 20 
would appear the same after the activity is complete. Therefore, the physical act of maintenancing 21 
the facilities would be the primary visible element during operation. These activities would require 22 
little to heavier equipment to maintenance facilities. However, heavy equipment associated with 23 
agricultural production and levee maintenance are common in the area and maintenance activities 24 
would not differ greatly in the types of equipment and movements seen in the agricultural/leveed 25 
landscape. In addition, maintenance activities are anticipated to occur within a short period of time 26 
and cease when complete. These visible maintenance activities would be temporary, intermittent, 27 
and short-term impacts on the existing visual quality and character of the affected areas during 28 
operation and would be considered less than significant. Maintenance and operation of Alternative 29 
1A, once constructed, would not result in further substantial changes to the existing natural 30 
viewshed or terrain, alter existing visual quality of the region or eliminate visual resources, or 31 
obstruct or permanently reduce visually important features. Thus, overall, Alternative 1A would 32 
have a less-than-significant impact on existing visual quality and character during maintenance and 33 
operation of the facilities in the study area. No mitigation is required. 34 

17.3.3.3 Alternative 1B—Dual Conveyance with East Alignment and 35 

Intakes 1–5 (15,000 cfs; Operational Scenario A) 36 

Impact AES-5: Substantial Alteration in Existing Visual Quality or Character during Operation 37 

NEPA Effects: As described under Alternative 1A, once the facility is in operation, visible regular and 38 
periodic maintenance would be required on all major structures. Activities such as painting, 39 
cleaning, vegetation maintenance (removal), repairs, and inspections would be visible from 40 
viewpoints on water and land. Operations under Alternative 1B would be very similar to those 41 
under Alternative 1A. Although under Alternative 1B there would not be an intermediate forebay, 42 
the canals and Byron Tract Forebay would require cleaning and dredging. These activities could be 43 
visible from the water or land by sensitive viewers in proximity to these features. The greatest 44 
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visual effects resulting from operations would be maintenance of the intakes and cleaning of the 1 
canals. However, all activities would maintain the visual character of the facilities, once built, and 2 
would not act to further change the visual quality or character of the facilities or surrounding visual 3 
landscape during operation. This includes maintaining the colors of the structures and cleaning the 4 
facilities and keeping transmission line ROWs cleared of vegetation; the dredged forebay and canals 5 
would appear the same after the activity is complete. Therefore, the physical act of maintenancing 6 
the facilities would be the primary visible element during operation. These activities would require 7 
little to heavier equipment to maintenance facilities. However, heavy equipment associated with 8 
agricultural production and levee maintenance are common in the area and maintenance activities 9 
would not differ greatly in the types of equipment and movements seen in the agricultural/leveed 10 
landscape. In addition,  maintenance activities are anticipated to occur within short periods of time 11 
and cease when complete, and effects on the existing visual quality and character during operation 12 
would not be adverse. 13 

CEQA Conclusion: Maintenance of the conveyance facilities (i.e., intakes, canals, forebay, 14 
transmission lines, and operable barrier) would be required periodically and would involve 15 
painting, cleaning, and repair of structures; dredging at the Byron Tract forebay, cleaning canals; 16 
vegetation removal and care along embankments; canal inspection; and vegetation removal within 17 
transmission line ROWs. These activities could be visible from the water or land by sensitive 18 
viewers in proximity to these features. However, all activities would maintain the visual character of 19 
the facilities, once built, and would not act to further change the visual quality or character of the 20 
facilities or surrounding visual landscape during operation. This includes maintaining the colors of 21 
the structures and cleaning the facilities and keeping transmission line ROWs cleared of vegetation; 22 
the dredged forebay and canals would appear the same after the activity is complete. Therefore, the 23 
physical act of maintenancing the facilities would be the primary visible element during operation. 24 
These activities would require little to heavier equipment to maintenance facilities. However, heavy 25 
equipment associated with agricultural production and levee maintenance are common in the area 26 
and maintenance activities would not differ greatly in the types of equipment and movements seen 27 
in the agricultural/leveed landscape. In addition, maintenance activities are anticipated to occur 28 
within a short period of time and cease when complete. These visible maintenance activities would 29 
be temporary, intermittent, and short-term impacts on the existing visual quality and character of 30 
the affected areas during operation and would be considered less than significant. Maintenance and 31 
operation of Alternative 1B, once constructed, would not result in further substantial changes to the 32 
existing natural viewshed or terrain, alter existing visual quality of the region or eliminate visual 33 
resources, or obstruct or permanent reduce visually important features. Thus, overall, Alternative 34 
1B would have a less-than-significant impact on existing visual quality and character during 35 
maintenance and operation of the facilities in the study area. No mitigation is required. 36 

17.3.3.4 Alternative 1C—Dual Conveyance with West Alignment and 37 

Intakes W1–W5 (15,000 cfs; Operational Scenario A) 38 

Impact AES-5: Substantial Alteration in Existing Visual Quality or Character during Operation 39 

NEPA Effects: Operations under Alternative 1C would be very similar to those under Alternatives 1A 40 
and 1B and once the facility is in operation, visible regular and periodic maintenance would be 41 
required on all major structures. Activities such as painting, cleaning, vegetation maintenance 42 
(removal), repairs, and inspections would be visible from viewpoints on water and land. Although 43 
under Alternative 1C there would not be an intermediate forebay (same as Alternative 1B), the canal 44 
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and Byron Tract Forebay would require cleaning and dredging. These activities could be visible from 1 
the water or land by sensitive viewers in proximity to these features. The greatest visual effects 2 
resulting from operations would be maintenance of the intakes and cleaning the canals. All activities 3 
would maintain the visual character of the facilities, once built, and would not act to further change 4 
the visual quality or character of the facilities or surrounding visual landscape during operation. 5 
This includes maintaining the colors of the intakes and cleaning the facilities and keeping forebay 6 
embankments and transmission line ROWs cleared of vegetation; dredged forebays would appear 7 
the same after the activity is complete. Therefore, the physical act of maintenancing the facilities 8 
would be the primary visible element during operation. These activities would require little to 9 
heavier equipment to maintenance facilities. However, heavy equipment associated with 10 
agricultural production and levee maintenance are common in the area and maintenance activities 11 
would not differ greatly in the types of equipment and movements seen in the agricultural/leveed 12 
landscape. In addition,  maintenance activities are anticipated to occur within short periods of time 13 
and cease when complete, and effects on the existing visual quality and character during operation 14 
would not be adverse. 15 

CEQA Conclusion: Maintenance of the conveyance facilities (i.e., intakes, canals, forebay, 16 
transmission lines, and operable barrier) would be required periodically and would involve 17 
painting, cleaning, and repair of structures; dredging at the Byron Tract forebay, cleaning canals; 18 
vegetation removal and care along embankments; canal inspection; and vegetation removal within 19 
transmission line ROWs. These activities could be visible from the water or land by sensitive 20 
viewers in proximity to these features. All activities would maintain the visual character of the 21 
facilities, once built, and would not act to further change the visual quality or character of the 22 
facilities or surrounding visual landscape during operation. This includes maintaining the colors of 23 
the intakes and cleaning the facilities and keeping forebay embankments and transmission line 24 
ROWs cleared of vegetation; dredged forebays would appear the same after the activity is complete. 25 
Therefore, the physical act of maintenancing the facilities would be the primary visible element 26 
during operation. These activities would require little to heavier equipment to maintenance 27 
facilities. However, heavy equipment associated with agricultural production and levee maintenance 28 
are common in the area and maintenance activities would not differ greatly in the types of 29 
equipment and movements seen in the agricultural/leveed landscape. In addition, maintenance 30 
activities are anticipated to occur within a short period of time and cease when complete. These 31 
visible maintenance activities would be temporary, intermittent, and short-term impacts on the 32 
existing visual quality and character of the affected areas during operation and would be considered 33 
less than significant. Maintenance and operation of Alternative 1C, once constructed, would not 34 
result in further substantial changes to the existing natural viewshed or terrain, alter existing visual 35 
quality of the region or eliminate visual resources, or obstruct or permanently reduce visually 36 
important features. Thus, overall, Alternative 1C would have a less-than-significant impact on 37 
existing visual quality and character during maintenance and operation of the facilities in the study 38 
area. No mitigation is required. 39 

17.3.3.5 Alternative 2A—Dual Conveyance with Pipeline/Tunnel and Five 40 

Intakes (15,000 CFS; Operational Scenario B) 41 

Impact AES-5: Substantial Alteration in Existing Visual Quality or Character during Operation 42 

NEPA Effects: Effects on the visual environment through operations and maintenance of the water 43 
conveyance facilities (CM1) under this alternative would be similar to those described for 44 
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Alternative 1A, Impact AES-5. Once the facility is in operation, visible regular and periodic 1 
maintenance would be required on all major structures, including the operable barrier at the head of 2 
Old River. Activities such as painting, cleaning, vegetation maintenance (removal), repairs, and 3 
inspections would be visible from viewpoints on water and land. If Intakes 6 and 7 are constructed, 4 
activities at these sites would result in the same effects as Intakes 4 and 5, only farther south. The 5 
greatest visual effects resulting from operations would be maintenance of the intakes and dredging 6 
the forebays. The operable barrier would also require periodic dredging. These activities could be 7 
visible from the water or land by sensitive viewers in proximity to these features. However, all 8 
activities would maintain the visual character of the facilities, once built, and would not act to 9 
further change the visual quality or character of the facilities or surrounding visual landscape during 10 
operation. This includes maintaining the colors of the intakes and cleaning the facilities and keeping 11 
forebay embankments and transmission line ROWs cleared of vegetation; dredged forebays would 12 
appear the same after the activity is complete. Therefore, the physical act of maintenancing the 13 
facilities would be the primary visible element during operation. These activities would require little 14 
to heavier equipment to maintenance facilities. However, heavy equipment associated with 15 
agricultural production and levee maintenance are common in the area and maintenance activities 16 
would not differ greatly in the types of equipment and movements seen in the agricultural/leveed 17 
landscape. In addition,  maintenance activities are anticipated to occur within a short period of time 18 
and cease when complete, and effects on the existing visual quality and character during operation 19 
would not be adverse because the activities would not result in further substantial changes to the 20 
existing natural viewshed or terrain, alter existing visual quality of the region or eliminate visual 21 
resources, or obstruct or permanently reduce visually important features. 22 

CEQA Conclusion: Maintenance of the conveyance facilities (i.e., intakes, tunnels, forebays and 23 
transmission lines) would be required periodically and would involve painting, cleaning, and repair 24 
of structures; dredging at forebays (at approximately 50-year intervals); vegetation removal and 25 
care along embankments; tunnel inspection; and vegetation removal within transmission line ROWs. 26 
These activities could be visible from the water or land by sensitive viewers in proximity to these 27 
features. All activities would maintain the visual character of the facilities, once built, and would not 28 
act to further change the visual quality or character of the facilities or surrounding visual landscape 29 
during operation. This includes maintaining the colors of the intakes and cleaning the facilities and 30 
keeping forebay embankments and transmission line ROWs cleared of vegetation; dredged forebays 31 
would appear the same after the activity is complete. Therefore, the physical act of maintenancing 32 
the facilities would be the primary visible element during operation. These activities would require 33 
little to heavier equipment to maintenance facilities. However, heavy equipment associated with 34 
agricultural production and levee maintenance are common in the area and maintenance activities 35 
would not differ greatly in the types of equipment and movements seen in the agricultural/leveed 36 
landscape. In addition, maintenance activities are anticipated to occur within a short period of time 37 
and cease when complete. These visible maintenance activities would be temporary, intermittent, 38 
and short-term impacts on the existing visual quality and character of the affected areas during 39 
operation and would be considered less than significant. Maintenance and operation of Alternative 40 
2A once constructed, would not result in further substantial changes to the existing natural 41 
viewshed or terrain, alter existing visual quality of the region or eliminate visual resources, or 42 
obstruct or permanently reduce visually important features. Thus, overall, Alternative 2A would 43 
have a less-than-significant impact on existing visual quality and character during maintenance and 44 
operation of the facilities in the study area. No mitigation is required. 45 
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17.3.3.6 Alternative 2B—Dual Conveyance with East Alignment and Five 1 

Intakes (15,000 cfs; Operational Scenario B) 2 

Impact AES-5: Substantial Alteration in Existing Visual Quality or Character during Operation 3 

NEPA Effects: Effects on the visual environment through operations and maintenance of the water 4 
conveyance facilities (CM1) under this alternative would be similar to those described for 5 
Alternative 1A and 1B, Impact AES-5. Once the facility is in operation, visible regular and periodic 6 
maintenance would be required on all major structures, including the operable barrier at the head of 7 
Old River. Activities such as painting, cleaning, vegetation maintenance (removal), repairs, and 8 
inspections would be visible from viewpoints on water and land. If Intakes 6 and 7 are constructed, 9 
activities at these sites would result in the same effects as Intakes 4 and 5, only farther south. 10 
Although under Alternative 2B there would not be an intermediate forebay, the canal, operable 11 
barrier on the head of Old River, and Byron Tract Forebay would require cleaning and periodic 12 
dredging. The greatest visual effects resulting from operations would be maintenance on the intakes 13 
and cleaning the canals. However, all activities would maintain the visual character of the facilities, 14 
once built, and would not act to further change the visual quality or character of the facilities or 15 
surrounding visual landscape during operation. This includes maintaining the colors of the intakes 16 
and cleaning the facilities and keeping forebay embankments and transmission line ROWs cleared of 17 
vegetation; the dredged forebay and canals would appear the same after the activity is complete. 18 
Therefore, the physical act of maintenancing the facilities would be the primary visible element 19 
during operation. These activities would require little to heavier equipment to maintenance 20 
facilities. However, heavy equipment associated with agricultural production and levee maintenance 21 
are common in the area and maintenance activities would not differ greatly in the types of 22 
equipment and movements seen in the agricultural/leveed landscape. In addition, maintenance 23 
activities are anticipated to occur within short periods of time and cease when complete, and effects 24 
on the existing visual quality and character during operation would not be adverse because the 25 
activities would not result in further substantial changes to the existing natural viewshed or terrain, 26 
alter existing visual quality of the region or eliminate visual resources, or obstruct or permanently 27 
reduce visually important features. 28 

CEQA Conclusion: Maintenance of the conveyance facilities (i.e., intakes, canals, forebay, 29 
transmission lines, and operable barrier) would be required periodically and would involve 30 
painting, cleaning, and repair of structures; dredging at the Byron Tract Forebay and operable 31 
barrier, cleaning canals; vegetation removal and care along embankments; canal inspection; and 32 
vegetation removal within transmission line ROWs. These activities could be visible from the water 33 
or land by sensitive viewers in proximity to these features. All activities would maintain the visual 34 
character of the facilities, once built, and would not act to further change the visual quality or 35 
character of the facilities or surrounding visual landscape during operation. This includes 36 
maintaining the colors of the intakes and cleaning the facilities and keeping forebay embankments 37 
and transmission line ROWs cleared of vegetation; the dredged forebay and canals would appear the 38 
same after the activity is complete. Therefore, the physical act of maintenancing the facilities would 39 
be the primary visible element during operation. These activities would require little to heavier 40 
equipment to maintenance facilities. However, heavy equipment associated with agricultural 41 
production and levee maintenance are common in the area and maintenance activities would not 42 
differ greatly in the types of equipment and movements seen in the agricultural/leveed landscape. In 43 
addition, maintenance activities are anticipated to occur within a short period of time and cease 44 
when complete. These visible maintenance activities would be temporary, intermittent, and short-45 
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term impacts on the existing visual quality and character of the affected areas during operation and 1 
would be considered less than significant. Maintenance and operation of Alternative 2B, once 2 
constructed, would not result in further substantial changes to the existing natural viewshed or 3 
terrain, alter existing visual quality of the region or eliminate visual resources, or obstruct or 4 
permanent reduce visually important features. Thus, overall, Alternative 2B would have a less-than-5 
significant impact on existing visual quality and character during maintenance and operation of the 6 
facilities in the study area. No mitigation is required. 7 

17.3.3.7 Alternative 2C—Dual Conveyance with West Alignment and 8 

Intakes W1–W5 (15,000 cfs; Operational Scenario B) 9 

Impact AES-5: Substantial Alteration in Existing Visual Quality or Character during Operation 10 

NEPA Effects: Effects on the visual environment through operations and maintenance of the water 11 
conveyance facilities (CM1) under this alternative would be similar to those described for 12 
Alternatives 1A and 1C, Impact AES-5. Once the facility is in operation, visible regular and periodic 13 
maintenance would be required on all major structures, including the operable barrier at the head of 14 
Old River. Activities such as painting, cleaning, vegetation maintenance (removal), repairs, and 15 
inspections would be visible from viewpoints on water and land. Although under Alternative 2C 16 
there would not be an intermediate forebay, the canal, operable barrier on the head of Old River, 17 
and Byron Tract Forebay would require cleaning and periodic dredging. The greatest visual effects 18 
resulting from operations would be maintenance on the intakes and cleaning the canals. However, 19 
all activities would maintain the visual character of the facilities, once built, and would not act to 20 
further change the visual quality or character of the facilities or surrounding visual landscape during 21 
operation. This includes maintaining the colors of the intakes and cleaning the facilities and keeping 22 
forebay embankments and transmission line ROWs cleared of vegetation; the dredged forebay and 23 
canals would appear the same after the activity is complete. Therefore, the physical act of 24 
maintenancing the facilities would be the primary visible element during operation. These activities 25 
would require little to heavier equipment to maintenance facilities. However, heavy equipment 26 
associated with agricultural production and levee maintenance are common in the area and 27 
maintenance activities would not differ greatly in the types of equipment and movements seen in 28 
the agricultural/leveed landscape. In addition, maintenance activities are anticipated to occur within 29 
short periods of time and cease when complete, and effects on the existing visual quality and 30 
character during operation would not be adverse because the activities would not result in further 31 
substantial changes to the existing natural viewshed or terrain, alter existing visual quality of the 32 
region or eliminate visual resources, or obstruct or permanently reduce visually important features. 33 

CEQA Conclusion: Maintenance of the conveyance facilities (i.e., intakes, canals, forebay, 34 
transmission lines, and operable barrier) would be required periodically and would involve 35 
painting, cleaning, and repair of structures; dredging at the Byron Tract Forebay and operable 36 
barrier, cleaning canals; vegetation removal and care along embankments; canal inspection; and 37 
vegetation removal within transmission line ROWs. These activities could be visible from the water 38 
or land by sensitive viewers in proximity to these features. All activities would maintain the visual 39 
character of the facilities, once built, and would not act to further change the visual quality or 40 
character of the facilities or surrounding visual landscape during operation. This includes 41 
maintaining the colors of the intakes and cleaning the facilities and keeping forebay embankments 42 
and transmission line ROWs cleared of vegetation; the dredged forebay and canals would appear the 43 
same after the activity is complete. Therefore, the physical act of maintenancing the facilities would 44 
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be the primary visible element during operation. These activities would require little to heavier 1 
equipment to maintenance facilities. However, heavy equipment associated with agricultural 2 
production and levee maintenance are common in the area and maintenance activities would not 3 
differ greatly in the types of equipment and movements seen in the agricultural/leveed landscape. In 4 
addition, maintenance activities are anticipated to occur within a short period of time and cease 5 
when complete. These visible maintenance activities would be temporary, intermittent, and short-6 
term impacts on the existing visual quality and character of the affected areas during operation and 7 
would be considered less than significant. Maintenance and operation of Alternative 2C, once 8 
constructed, would not result in further substantial changes to the existing natural viewshed or 9 
terrain, alter existing visual quality of the region or eliminate visual resources, or obstruct or 10 
permanent reduce visually important features. Thus, overall, Alternative 2C would have a less-than-11 
significant impact on existing visual quality and character during maintenance and operation of the 12 
facilities in the study area. No mitigation is required. 13 

17.3.3.8 Alternative 3—Dual Conveyance with Pipeline/Tunnel and 14 

Intakes 1 and 2 (6,000 cfs; Operational Scenario A) 15 

Impact AES-5: Substantial Alteration in Existing Visual Quality or Character during Operation 16 

NEPA Effects: Effects on the visual environment through operations and maintenance of the water 17 
conveyance facilities (CM1) under this alternative would be similar to those described for 18 
Alternative 1A, Impact AES-5. Once the facility is in operation, visible regular and periodic 19 
maintenance would be required on all major structures. Activities such as painting, cleaning, 20 
vegetation maintenance (removal), repairs, and inspections would be visible from viewpoints on 21 
water and land. The greatest visual effects resulting from operations would be maintenance of the 22 
intakes and dredging the forebays. However, under Alternative 3, the severity of these effects in the 23 
vicinity of the north Delta intakes relative to Alternative 1A would be decreased because there 24 
would only be two intake structures instead of five. However, all activities would maintain the visual 25 
character of the facilities, once built, and would not act to further change the visual quality or 26 
character of the facilities or surrounding visual landscape during operation. This includes 27 
maintaining the colors of the intakes and cleaning the facilities and keeping forebay embankments 28 
and transmission line ROWs cleared of vegetation; dredged forebays would appear the same after 29 
the activity is complete. Therefore, the physical act of maintenancing the facilities would be the 30 
primary visible element during operation. These activities would require little to heavier equipment 31 
to maintenance facilities. However, heavy equipment associated with agricultural production and 32 
levee maintenance are common in the area and maintenance activities would not differ greatly in 33 
the types of equipment and movements seen in the agricultural/leveed landscape. In addition,  34 
maintenance activities are anticipated to occur within a short period of time and cease when 35 
complete, these effects on the existing visual quality and character during operation would not be 36 
adverse because the activities would not result in further substantial changes to the existing natural 37 
viewshed or terrain, alter existing visual quality of the region or eliminate visual resources, or 38 
obstruct or permanently reduce visually important features. 39 

CEQA Conclusion: Maintenance of the conveyance facilities (i.e., intakes, tunnels, forebays and 40 
transmission lines) would be required periodically and would involve painting, cleaning, and repair 41 
of structures; dredging at forebays (at approximately 50-year intervals); vegetation removal and 42 
care along embankments; tunnel inspection; and vegetation removal within transmission line ROWs. 43 
These activities could be visible from the water or land by sensitive viewers in proximity to these 44 
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features. All activities would maintain the visual character of the facilities, once built, and would not 1 
act to further change the visual quality or character of the facilities or surrounding visual landscape 2 
during operation. This includes maintaining the colors of the intakes and cleaning the facilities and 3 
keeping forebay embankments and transmission line ROWs cleared of vegetation; dredged forebays 4 
would appear the same after the activity is complete. Therefore, the physical act of maintenancing 5 
the facilities would be the primary visible element during operation. These activities would require 6 
little to heavier equipment to maintenance facilities. However, heavy equipment associated with 7 
agricultural production and levee maintenance are common in the area and maintenance activities 8 
would not differ greatly in the types of equipment and movements seen in the agricultural/leveed 9 
landscape. In addition, maintenance activities are anticipated to occur within a short period of time 10 
and cease when complete. These visible maintenance activities would be temporary, intermittent, 11 
and short-term impacts on the existing visual quality and character of the affected areas during 12 
operation and would be considered less than significant. Maintenance and operation of Alternative 3 13 
once constructed, would not result in further substantial changes to the existing natural viewshed or 14 
terrain, alter existing visual quality of the region or eliminate visual resources, or obstruct or 15 
permanently reduce visually important features. Thus, overall, Alternative 3 would have a less-than-16 
significant impact on existing visual quality and character during maintenance and operation of the 17 
facilities in the study area. No mitigation is required. 18 

17.3.3.9 Alternative 4—Dual Conveyance with Modified Pipeline/Tunnel 19 

and Intakes 2, 3, and 5 (9,000 cfs; Operational Scenario H) 20 

The BDCP-related permanent effects of the proposed project, Alternative 4, are presented in Table 21 
17D-4 in Appendix 17D, Permanent Impacts after Construction is Complete. Appendix 17D describes 22 
existing visual characteristics and the BDCP-related permanent effects on visual quality and 23 
character, scenic vistas, scenic roadways, and from light and glare sources after construction is 24 
complete and identifies the overall effect on viewers. Appendix E, Permanent Features, identifies the 25 
viewer groups and viewing locations that would be affected by permanent alternative features. 26 
Alternative 4 includes a modified pipeline/tunnel conveyance alignment from Intakes 2, 3, and 5 on 27 
the Sacramento River between Clarksburg and Walnut Grove to the expanded Clifton Court Forebay, 28 
associated shaft sites, an intermediate forebay and control structure, access roads, transmission 29 
lines, pumping plants at Clifton Court Forebay, barge unloading facility sites, an operable barrier at 30 
the Head of Old River, and spoil/borrow and RTM areas. Construction of all structural components 31 
under Alternative 4 would take 9 years. However, construction of each individual facility would be 32 
phased within that period and would take place over a shorter period. The estimated construction 33 
times for individual features are included in the discussion of impacts below. The duration and 34 
schedule for construction of the water conveyance facilities (CM1) is provided in Appendix 3C, 35 
Construction Assumptions for Water Conveyance Facilities. In addition, Appendix 22A details the 36 
construction schedules and defines the length and sequence of each construction phase. 37 

Impact AES-1: Substantial Alteration in Existing Visual Quality or Character during 38 
Construction of Conveyance Facilities 39 

Construction of conveyance facilities under Alternative 4 would result in substantial alteration of 40 
the existing visual quality or character in the vicinity of project elements that can be viewed from 41 
local sensitive receptors and public viewing areas. Visual quality effects at Alternative 4 project 42 
element construction sites would take place beginning with construction mobilization through 43 
completion of project elements. Once construction mobilization under the alternative occurs, all 44 
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viewer groups would begin to see visual changes to the portions of the study area where project 1 
features would be built. 2 

Intakes 3 

The Sacramento River channel and bank would be affected by construction of three north Delta 4 
intake facilities (Intakes 2, 3, and 5) between RM 41 and RM 37 (Figure 3-9 and Mapbook Figure M3-5 
4). Construction of each intake would take approximately 4 years to complete and would occur 6 
primarily Monday through Friday for up to 24 hours per day. In addition, because of the relatively 7 
high groundwater level at all intake locations, dewatering would be necessary to provide a dry 8 
workspace. Dewatering would also be needed where intake pipelines cross waterways and major 9 
irrigation canals east of the Sacramento River. Conveyance pipelines constructed for Intakes 2, and 5 10 
would not be anticipated to intersect with waterways or major irrigation canals. Dewatering would 11 
take place 7 days per week and 24 hours per day and would be initiated 1–4 weeks prior to 12 
excavation. Dewatering would continue until excavation is completed and the construction site is 13 
protected from areas with high groundwater levels (Chapter 3, Description of Alternatives). 14 
Scattered rural residences are located along CH E9 and SR 160 along both banks of the river, 15 
throughout the corridor between where Intakes 2, 3, and 5 would be built; some of these would be 16 
near or directly adjacent to construction activities (KOPs 16, 18, 19, 20, 26, and 30). The towns of 17 
Clarksburg and Hood have a higher concentration of residential viewers and are also near the 18 
intakes (KOPs 12, 38, 72, 73, and 74). Recreationists on local roadways and waterways, roadway 19 
users on local roadways, and nearby businesses would have direct views of intake construction. 20 

Construction of the three intake structures and associated facilities would introduce considerable 21 
heavy equipment—excavators, graders, dozers, sheepsfoot rollers, dump trucks, and end loaders, in 22 
addition to support pickups and water trucks—into the viewshed of all viewer groups in the vicinity, 23 
especially between Clarksburg and Walnut Grove. Work areas of approximately 125 acres would be 24 
located adjacent to each intake site and south of Hood and would be used for staging, temporary 25 
field offices, worker parking, equipment and materials laydown and storage, and would support 26 
other construction-related needs. While farm equipment is common in this area, the presence of 27 
long-term and large-scale construction is not common and would adversely affect viewers who 28 
would see work areas over an extended period of time where they once saw agricultural lands. 29 

Construction of all intakes would require that properties first be acquired, resulting in the relocation 30 
of several residences and razing of buildings on these properties during construction. The intakes 31 
would dissect the parcels, disrupting the continuity of rural land and affecting free-flowing visual 32 
access from lands on either side of the intakes. In addition, residences and businesses may 33 
experience loss of landscaping, fencing, or other landscape features of personal importance. The 34 
landscape sensitivity level is high, and impacts on viewers are substantial because the residents 35 
would experience disruptive construction activities near to their homes. 36 

Once the site is cleared of built features, earthmoving activities would result in the removal of 37 
mature vegetation and topographical changes to areas that are presently flat. Earthmoving activities 38 
and associated heavy equipment and vehicles would be readily visible throughout operation of these 39 
sites and have the potential to create dust clouds that would attract attention from visual receptors 40 
and reduce the availability of short-range views. As set forth in Chapter 22, Air Quality and 41 
Greenhouse Gases, the BDCP proponents have identified environmental commitments (Appendix 42 
3B, Environmental Commitments) to reduce emissions of construction-related criteria pollutants, 43 
including basic and enhanced fugitive dust control measures and measures for entrained road dust 44 
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that would help to reduce the creation of dust clouds that would negatively affect short-range views. 1 
As described in Chapter 3, Description of Alternatives, revegetation of disturbed areas would occur 2 
as a part of the project and revegetation would be determined in accordance with guidance given by 3 
DWR’s WREM No. 30a, Architectural Motif, State Water Project and through coordination with local 4 
agencies through an architectural review process. Because revegetation is included as part of 5 
Alternative 4, it would help to lessen visual impacts. However, impacts may still be substantial, as 6 
described further in this analysis. This guidance from DWR WREM No 30a is set forth as follows and 7 
would apply to the other features described under Impact AES-1. 8 

If possible, the natural environment will be preserved. If not possible, a re-vegetation plan will be 9 
developed. Landscaping plans may be required if deemed appropriate to enhance facility 10 
attractiveness, for the control of dust/mud/wind/unauthorized access, for reducing equipment 11 
noise/glare, for screening of unsightly areas from visually sensitive areas. Planting will use low 12 
water-use plants native to the Delta or the local environment, with an organic/natural landscape 13 
theme without formal arrangements. For longevity and minimal visual impact, low maintenance 14 
plants and irrigation designs will be chosen. Planting plans will use native trees, shrubs or grasses 15 
and steps will be taken to avoid inducing growth of non-native invasive plant species/CA Plant 16 
Society weedy species. Planting of vegetation will be compatible with density and patterns of existing 17 
natural vegetation areas and will be placed in a manner that does not compromise facility safety and 18 
access. Planting will be done within the first year following the completion of the project and a plant 19 
establishment plan will be implemented. 20 

Water-based construction would also be required to construct water intakes and levee 21 
modifications. Water-based recreational viewers would have the most direct views toward in-water 22 
construction, which would likely require partial channel closures and use of equipment within the 23 
waterways (KOP 26). All such construction would have temporary in-water construction zone speed 24 
restrictions where high-speed recreation (e.g., waterskiing, wakeboarding, and tubing) would 25 
effectively be eliminated. In-water construction activities would constrict boat passage, increase 26 
boat traffic congestion during peak use (primarily summer weekends), and extend viewing times of 27 
these facilities. In-water construction at all locations would result in adverse visual effects due to the 28 
elongated viewing times during periods of congestion, temporary partial channel closures that could 29 
impede recreational opportunities and create negative visual perceptions of these facilities, and a 30 
reduced recreational experience due the industrial nature of views of such facilities. 31 

Once construction of the conveyance facilities is complete, Intakes 2, 3, and 5 would introduce large, 32 
industrial concrete and steel intake structures that range from approximately 46 to 58 feet from 33 
river bottom to the top of the structure with a total structure length of  1,259 or 1,667 feet 34 
depending on the location, intake storage and electrical buildings that are approximately one to one 35 
and a half stories tall, two large triangular sedimentation basins that are each approximately 13.5 36 
acres, four smaller rectangular drying basins that are each approximately 1.5 acres, perimeter 37 
landscaping, fencing, a substation, and other similar anthropogenic features into an area with an 38 
existing rural visual character and a riparian, riverine, and agricultural nature. The intake facility 39 
buildings are consistent with the scale and visual character of the surrounding landscape but would 40 
be located on the elevated intake landform, so would be more visually prominent. The perimeter 41 
landscaping that would be incorporated as part of the facility design would help to improve the 42 
quality of views. Because of the long-term nature of construction, proximity to sensitive receptors, 43 
razing of residences and agricultural buildings, removal of vegetation, changes to topography 44 
through grading, and addition of large-scale landforms, industrial structures, and sedimentation 45 
basins where none presently exist, this effect is considered adverse.  46 
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The intake facilities would result in adverse visual effects upon the landscape, and the intakes 1 
proposed for Alternative 4 are larger than those analyzed under Alternative 1A. As seen in Figure 2 
17-85, Existing and Simulated Views of Intake 2 East from South River Road, the removal of a 3 
substantial amount of riparian vegetation along the east bank provides an unobscured view of the 4 
intake facility and associated features making the intake facility the prominent visual feature in the 5 
landscape. A substation would be introduced at the intake facility where none presently exists. The 6 
intake storage and electrical buildings  introduce structures that are similar in scale to surrounding 7 
buildings and their darker coloring would help them recede into view. The large concrete intake 8 
adds a monotone solid color mass and the red gantery cranes stand out in a landscape where the 9 
natural colors are earth-tones and more muted. Overall, the existing vista from KOP 256 on SR 160 10 
toward Intake 2 would be substantially impaired by vegetation removal and introduction of the on-11 
bank intake and the Scenic Quality Rating would be reduced from a C to an F. A reduction in the 12 
Scenic Quality Rating associated with Intake 2 is representative of the effects that could occur to 13 
other views associated with intakes through the removal of vegetation, obscuring and limiting views 14 
beyond the foreground, and introducing large industrial features into a rural landscape and this 15 
effect would be adverse (see discussions under 17.3.1.2 and 17.3.1.3). 16 

As seen in Figure 17-86a, Existing and Simulated Views of Intake 3 East from SR 160 in January 2012, 17 
a substantial amount of riparian vegetation would be removed along the east bank and the large, 18 
raised intake landform would be visually prominent  in the landscape, but perimeter landscaping 19 
would aid in reducing the raised landform’s apparent scale. However, the  large, raised landform 20 
would still be a focal point and visually discordant in scale and mass to the surrounding rural 21 
character within the vista. The scale of the intake facility buildings are in keeping with existing 22 
surrounding buildings, and the darker coloring would help them to recede into view, but they would 23 
be located at a much higher elevation than surrounding buildings, on the large raised, human-made 24 
landform. When compared to Figure 17-76a that shows Intake 3 East for Alternatives 1A, 1B, 2A, 2B, 25 
6A, 6B, 7 and 8 (PTO alternatives), the intake pad would appear to be smaller because of the 26 
perimeter landscaping that reduces its apparent scale under this alternative than for the PTO 27 
alternatives and the exclusion of a pumping plant under this alternative decreases the magnitude of 28 
visual effects from this vantage, when compared to other PTO alternatives. In addition, because of 29 
the perimeter landscaping, the intake pad appears to be somewhat of a visual continuation of the SR 30 
160 levee from this vantage and the intake buildings are not as noticeable because they are partially 31 
screened by trees. They would be more visible in the winter when trees are dormant. While steel 32 
230 kV transmission lines would not be introduced under this alternative, there would be a 33 
substation that would also visible and would add to the industrial look of the intake facilities and 34 
detract from the existing rural character. Overall, even with perimeter landscaping, the existing vista 35 
from KOP 34 on SR 160 toward Intake 3 would be substantially impaired by vegetation removal and 36 
introduction of the raised intake landform and associated structures and the Scenic Quality Rating 37 
would be reduced from a D to an E under this alternative. A reduction in the Scenic Quality Rating 38 
associated with Intake 3 is representative of the effects that could occur to other vistas through the 39 
removal of vegetation, obscuring and limiting views beyond the foreground, and introducing large 40 
landforms and industrial features into a rural landscape and this effect would be adverse (see 41 
discussions under 17.3.1.2 and 17.3.1.3). However, as shown in Figure 17-86b, Existing and 42 
Simulated Views of Intake 3 East from SR 160 in July 2013, fast-growing poplar or cottonwood trees 43 
that were newly planted in January 2012 have since grown and act to obscure large portions of the 44 
intake pad and substation. While not be as noticeable, the large landform would still be visually 45 
discordant in scale and mass to the surrounding rural character within the vista and the Scenic 46 



 
 

Aesthetics and Visual Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

17-17 
2015 

ICF 00139.14 

 

Quality Rating would be reduced from a D to an E. Note that, over time, the trees will continue to 1 
grow and views of Intake 3 from KOP 34 could be further limited. 2 

Figure 17-77, Existing and Simulated Views of Intake 2 West from SR 160, shows an intake associated 3 
with the west alignment. While this simulation includes a pumping plant, this view is representative 4 
of how an on-bank intake along the river under this alternative would look on the east bank of the 5 
river from CH E9. It is also representative of how intakes could affect this and other vista views from 6 
SR 160 and CH E9, as mapped in Appendix Figure 17D-1. The conversion of the riverbank that is 7 
grassy with riparian vegetation to the industrial looking on-bank intake is a stark visual and color 8 
contrast against the more natural colors and textures of a vegetated riverbank that is absent of 9 
structures. It also adds monotone solid color mass into a landscape where the natural colors of the 10 
landscape are earth-tones and more muted. The intake would detract from the visual quality of 11 
views in the foreground. Overall, the existing vista from KOP 15 on SR 160 toward Intake 2 would be 12 
substantially impaired by vegetation removal and introduction of the intake and the Scenic Quality 13 
Rating would be reduced from a C to an E. A reduction in the Scenic Quality Rating associated with 14 
Intake 2 is representative of the effects that could occur to other vistas through the removal of 15 
vegetation, obscuring and limiting views beyond the foreground, and introducing large industrial 16 
landforms and features into a rural landscape, and this effect would be adverse (see discussions 17 
under 17.3.1.2 and 17.3.1.3). 18 

Visual changes associated with the intakes would be more apparent the closer the viewer is in 19 
relation to the intake. As illustrated in the simulations above, the sedimentation basins and ground 20 
level views of whole intake facility (refer to Figures 3-19a and 3-20a) are not available from a 21 
distance. However, when viewers are in close proximity to the intake and intake facilities, primarily 22 
when traveling by on SR 160 or on the Sacramento River, they would have more direct and up close 23 
views of the facility, in its entirety. The overall size of the intake and intake facility can be 24 
understood by comparing their sizes to the vehicles modeled in the Figure 3-19a rendering. Views 25 
from the river would not be able to be screened, allowing for direct visual contact with the large 26 
intake structure. On land, the perimeter of the facility would be fenced, with secured gate access 27 
from SR 160, but the sedimentation basins would be visible through this fencing. The tops of the 28 
sedimentation basins have larger dimensions than the bottoms, which measure 660 feet long, 29 
making the visible water surface area of the basins wider than the Sacramento River. In addition, the 30 
basins would be engineered water bodies with highly regular shapes and forms associated with 31 
them. Therefore, the sedimentation basins would introduce very large, visually contrasting human-32 
made waterbodies into a landscape where the forms of existing waterways, such as the river and 33 
nearby sloughs, are much more organic. In addition, instead of tilled or vegetated agricultural lands, 34 
there would be large areas of pavement. Perimeter landscaping would help to reduce the apparent 35 
scale of the facility; however, it would take several years for landscaping to mature enough to 36 
provide benefit and the facility would still be very large in comparison to existing development 37 
within this rural landscape, and this effect would be adverse. 38 

Forebays 39 

Construction of a 243-acre intermediate forebay (north of Twin Cities Road and east of Snodgrass 40 
Slough and the southerly most portion of Stone Lakes National Wildlife Refuge) (KOPs 115 and 257) 41 
and the 600 acre Clifton Court Forebay expansion to the south of the existing forebay (KOPs 103, 42 
106, and 107) would take less than 2 years. Generally, construction would occur Monday through 43 
Friday for up to 24 hours per day. Dewatering is anticipated where the forebay pipelines cross 44 
waterways or major irrigation canals less than 0.25 mile north of the connection with the 45 
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intermediate forebay. Dewatering would take place 7 days per week and 24 hours per day and 1 
would be initiated 1–4 weeks prior to excavation. After construction is complete, disturbed areas of 2 
exposed soil would be seeded for erosion control and would revegetate after a short time. The 3 
intermediate forebay would be constructed southeast of Intake 5 and would be seen from Twin 4 
Cities Road, immediately north of the road and abutting Snodgrass Slough. Views from Twin Cities 5 
Road are obscured west of Snodgrass Slough by vineyards and riparian vegetation along Snodgrass 6 
Slough. Because it is in proximity to Walnut Grove there is a concentration of residential, 7 
recreational, and roadway viewers using Twin Cities Road. Rural residences, located south of Twin 8 
Cities Road and the intermediate forebay, would have construction occurring near their homes 9 
through construction of the intermediate forebay. The landscape sensitivity level is high, and 10 
impacts on viewers are substantial because the residents south of the intermediate forebay would 11 
experience disruptive construction activities near their homes. In addition, residents of Walnut 12 
Grove using Twin Cities Road that are also highly sensitive to the proposed project would view the 13 
construction as they use the roadway. The existing ground surface elevation at this location is -6 to 14 
+11 feet, while embankments surrounding the forebay would be just over 32 feet above the ground 15 
surface. 16 

Construction to expand the Clifton Court Forebay to the south would occur near residences and 17 
businesses in and near the Rivers End Marina & Storage, at the junction of Lindeman Road, CVP 18 
Canal, and Old River. Ground-level construction activities would not be visible from this area 19 
because of existing levees but would likely be visible from Byron Highway and Herdlyn and 20 
Lindeman Roads, where views are elevated. The existing ground surface elevation at this location is 21 
-5 to 0 feet, which would be degraded to -10 feet in certain locations, and embankments 22 
surrounding the forebay would be approximately 30-35 feet above the proposed ground surface. 23 

Earthmoving activities would result in topographical changes to areas that are presently flat and 24 
would introduce heavy equipment and vehicles that would be readily visible throughout 25 
construction of the forebays and have the potential to create dust clouds that would attract attention 26 
from visual receptors and reduce the availability of short-range views. As set forth in Chapter 22, Air 27 
Quality and Greenhouse Gases, the BDCP proponents have identified environmental commitments 28 
(Appendix 3B, Environmental Commitments) to reduce emissions of construction-related criteria 29 
pollutants, including basic and enhanced fugitive dust control measures and measures for entrained 30 
road dust that would help to reduce the creation of dust clouds that would negatively affect short-31 
range views. Once construction of the intermediate forebay is complete, it would be immediately 32 
and prominently visible in the foreground from vantages surrounding it. While the water surface of 33 
the this forebay would not be visible, it would convert agricultural lands to a large, geometrically 34 
shaped levee embankment system that would conflict with the existing forms, patterns, colors, and 35 
textures associated with agricultural lands. As seen in Figure 17-87, Existing and Simulated Views of 36 
Intermediate Forebay from Twin Cities Road, the scenic view across agricultural fields from Twin 37 
Cities Road is fairly open but contains existing transmission lines. The forebay embankments would 38 
be tall enough to limit views of the existing tree line on the horizon. The intermediate forebay 39 
embankments would add a man-made visual massing and the embankments would have a visible 40 
geometric shape immediately adjacent to the roadway. Overall, the existing vista from KOP 257 on 41 
Twin Cities Road toward the intermediate forebay would alter and reduce the available views of 42 
agricultural lands and foreground views and would reduce the Scenic Quality Rating from an E to an 43 
F. This effect would be adverse, when seen from Twin Cities Road (see discussions under 17.3.1.2 44 
and 17.3.1.3). 45 
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The expanded Clifton Court Forebay would have a similar effect on the existing visual quality and 1 
character as seen from Byron Highway. While expanding Clifton Court Forebay would convert a 2 
large area of agricultural land, the forebay in this location would not have as great a negative effect 3 
on the landscape as the intermediate forebay, due to the predominance of the existing Clifton Court 4 
Forebay, other water conveyance features, and fewer sensitive viewers. However, the expanded 5 
Clifton Court Forebay would result in noticeable changes that do not blend, are not in keeping or are 6 
incompatible with the existing visual environment, and could be viewed by sensitive receptors and 7 
from public viewing areas. This effect on visual quality and character would be adverse. 8 

Overall, because of the large footprints of the forebays combined with the proximity to sensitive 9 
receptors, razing of residences and agricultural buildings, removal of vegetation, and changes to 10 
topography through grading resulting in noticeable changes from public viewing areas, this effect 11 
would be adverse. 12 

Pumping Plants 13 

There would be a facility with two pumping plants located northeast of the expanded Clifton Court 14 
Forebay under Alternative 4. The area surrounding the existing Clifton Court Forebay has two 15 
existing large-scale water facilities including the Edmonston Pumping Plant at the Delta-Mendota 16 
Canal and the Banks Pumping plant at the California Aqueduct. The facility would be built on 17 
elevated landform that is 10-15 feet taller than the existing surface, directly west of West Canal and 18 
south of Kings Island. The proposed pumping plants would each be 85 feet tall, at the top of the 19 
domed roof, and 182 feet in diameter. The facility would receive perimeter landscaping similar to 20 
intake structures and this, combined with the elevated landform, would screen the large pumping 21 
plants, electrical stations, substation, water treatment plan, and associated features from residents 22 
at Kings Island that are located approximately 0.3 mile away from the closest pumping plant. The 23 
plantings would also screen water-based views of the facility from West Canal. In addition, residents 24 
accessing Kings Island via Clifton Court Road would have a direct line of site toward the facility. The 25 
pumping plant facility would, however, be visible in the background from the rolling foothills and 26 
the Bethany Reservoir State Recreation Area, which the California Aqueduct Bikeway passes, which 27 
located over 5 miles southwest of the Clifton Court Forebay. However, the existing large-scale 28 
Edmonston Pumping Plant is located just over 1.5 miles away and is visible in middleground views 29 
from Bethany Reservoir, making this a more prominent feature in views. In addition, the darker 30 
coloring of the proposed pumping facility and distance would enable the pumping facility at Clifton 31 
Court Forebay to blend with the landscape and not stand out enough to negatively affect views from 32 
the foothills, recreation area, or bikeway. While features associated with the facility would likely be 33 
screened once vegetation has matured, site features that are closer to Kings Island and West Canal 34 
may be visible, such as the substations, water treatment facility, storage tanks, and staging areas. In 35 
addition, the existing vegetation in this area would need to be removed and require large areas of fill 36 
to raise the island. This effect would be adverse because of the proximity to sensitive receptors, 37 
removal of vegetation, changes to topography through grading, and facility visibility until perimeter 38 
landscaping matures. 39 

Tunnel Work Areas 40 

Smaller tunnel work areas would be associated with shaft sites; these shaft sites, which incorporate 41 
their tunnel work areas, are discussed in more detail below. There would be one large tunnel work 42 
area near Intake 2 (200 acres) (KOP 15) that would be needed under Alternative 4 for construction 43 
staff and staging associated with tunnel boring activities. This site would be near the intake 44 
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structures and would consequently affect the same viewer groups described above for intakes. A 1 
tunnel work area near Intake 2 would affect available views from SR 160 and is near the town of 2 
Clarksburg, with a higher concentration of residential, recreational, and roadway viewers (Mapbook 3 
Figure M3-4). Recreationists on local roadways, roadway users on local roadways, residents, and 4 
nearby businesses would have direct views of construction activities at the tunnel work area. The 5 
landscape sensitivity level is high, and impacts on these viewers are substantial, especially for 6 
residences that would experience disruptive construction activities near their homes. 7 

Earthmoving activities would likely result in the removal of mature vegetation to accommodate the 8 
tunnel work area. Equipment and activities associated with construction staging would be visible.  9 
The tunnel work area would be in use for close to 7.5 years, and construction operations at these 10 
locations would take place Monday through Friday for up to 24 hours per day. Because of the long-11 
term nature of construction, proximity to sensitive receptors, removal of vegetation, and presence of 12 
the staging and work area, this effect is considered adverse. 13 

Once construction of the BDCP facilities is complete, the tunnel work north of Intake 2 would result 14 
in a large-scale landscape effect that would also alter the agrarian visual character. As described 15 
under “Forebays”, above, revegetation of disturbed areas would occur as a part of the project and 16 
revegetation would be determined in accordance with guidance given by DWR’s WREM No. 30a, 17 
Architectural Motif, State Water Project and through coordination with local agencies through an 18 
architectural review process. However, impacts would still be substantial. Accordingly, the tunnel 19 
work area would result in an adverse effect on visual resources. Mitigation Measures AES-1b and 20 
AES-1g are available to address this effect. 21 

Reusable Tunnel Material Areas 22 

RTM areas would be needed to store excess material from tunnel boring that would later be used to 23 
construct levees and to meet other fill requirements or be transported to spoils sites. Ten RTM areas 24 
are proposed for Alternative 4: one immediately northeast of Intake 2 (54 acres) (KOPs 1, 4, and 15 ) 25 
south of Scribner Road, east of the Sacramento River; two south of Lambert Road and north of 26 
Dierssen Road (46 and 33 acres); two north of Twin Cities Road (39 and 43 acres) (KOP 115); one 27 
south of Twin Cities Road (114 acres) (KOP 115); one west of the intermediate forebay (131 acres);; 28 
one south of SR 12 (1,209 acres) (KOP 98) and two west of Clifton Court Forebay (639 and 157 29 
acres) (KOP 101) (see Mapbook Figure M3-4). There would be a total of 2,464 acres of land affected 30 
by RTM areas under Alternative 4. In addition, many of the RTMs under Alternative 4 would be 6–10 31 
feet high, except for the RTM areas near the proposed intermediate forebay and west of the Clifton 32 
Court Forebay that would be 10–15 feet high, instead of 6 feet high as with Alternatives 1A, 2A, 3, 5, 33 
6A, 7, and 8, making the Alternative 4 RTM areas up to almost twice as high as RTM areas under 34 
other tunnel alternatives. The RTM areas near Intake 2; Lambert, Dierssen, Twin Cities Roads; and 35 
SR 12 would have negative effects because of proximity to nearby residents and visibility from 36 
nearby roadways. Activities associated with placing and spreading the RTM would occur near or 37 
directly adjacent to the homes of residential viewers. The RTM area near Intake 2 would be visible 38 
from SR 160. The RTM area south of SR 12 would be visible to roadway users on this busy roadway 39 
but views of construction activities would be fleeting as travelers on these roadways travel by the 40 
site. The landscape sensitivity level is moderate to high, and impacts on viewers of RTM areas are 41 
substantial because residents would experience construction activities near their homes and 42 
because of their visibility from nearby roadways that have views of the existing rural landscape. 43 
Changes to the RTM area east of Byron Highway near the Clifton Court Forebay would primarily 44 
affect roadway users on the highway and nearby local roadways. Because these viewers are not as 45 
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sensitive and there is nearby rolling terrain, these RTM areas would not appear as visually obtrusive 1 
as the other RTM areas for Alternative 4. This RTM area is also just over 2 miles away from 2 
Discovery Bay. As seen in Figure 17-61 (KOP 197), the RTM area would be in the general area of the 3 
transmission lines seen in front of the Black Hills and the RTM area would not be distinguishable 4 
when seen from Discovery Bay. The RTM conveyor transporting excavated material from the launch 5 
site northeast of Clifton Court Forebay to the nearby RTM area may be visible to residents living on 6 
Kings Island and adversely affect their views by introducing an industrial conveyor system on top of 7 
the levee surrounding the forebay. Mitigation Measure AES-1b is available to address this effect. 8 

Earthmoving activities would likely result in the removal of mature vegetation and topographical 9 
changes to areas that are presently flat. Earthmoving activities and associated heavy equipment and 10 
vehicles would be readily visible throughout operation of these sites and has the potential to create 11 
slowly moving dust clouds that would attract attention from visual receptors and reduce the 12 
availability of short-range views. As set forth in Chapter 22, Air Quality and Greenhouse Gases, the 13 
BDCP proponents have identified environmental commitments (Appendix 3B, Environmental 14 
Commitments) to reduce emissions of construction-related criteria pollutants, including basic and 15 
enhanced fugitive dust control measures and measures for entrained road dust that would help to 16 
reduce the creation of dust clouds that would negatively affect short-range views. 17 

RTM areas would be in use for close to 7.5 years, and operations at these locations would take place 18 
Monday through Friday for up to 24 hours per day. Because of the long-term nature of construction, 19 
proximity to sensitive receptors, and changes to topography through grading, resulting in noticeable 20 
to very noticeable changes to the visual setting, this effect is considered adverse. Effects may be 21 
reduced at various RTM areas if the material is reused for other purposes, reducing the amount of 22 
material on the site. 23 

Once construction of the water conveyance facilities is complete, the RTM areas would result in 24 
large-scale landscape effects that would alter the agrarian visual character. Alterations at these 25 
locations would result in sunken or elevated landforms introduced into a landscape that is currently 26 
predominantly flat. These features would be visually discordant with the area’s existing forms, 27 
patterns, colors, and textures associated with the existing agrarian character in the study area. 28 
Mitigation Measure AES-1c is available to address this effect. 29 

Shaft Sites 30 

Retrieval, launch, and ventilation shaft sites would be converted to access shaft sites once 31 
construction is complete and be maintained and permanent features. Tunnel work areas would be 32 
associated with each of these shaft sites that are approximately 10 to 30 acres in size. Shaft sites 33 
would be located at Intakes 2, 3, and 5; the intermediate forebay; and pumping plant and would 34 
appear to be a part of those features. The shaft sites on Mandeville and Bacon Islands are in areas 35 
where there are no immediate viewers and, therefore, have a low landscape sensitivity level. The 36 
shaft site northeast of Clifton Court Forebay would be obscured by levees along West Canal, limiting 37 
views for water-based recreationists. However, shaft sites at the intakes  and north of Lambert Road 38 
(KOP 86), and on Staten Island are in areas with nearby residences and near frequently traveled 39 
roadways, and the landscape sensitivity level is moderate to high. Rural roadways pass near the 40 
shaft site on south Staten Island, which is noted for its sandhill crane wintering habitat and wildlife 41 
viewing. The shaft sites south of SR 12 (KOP 98) and north of SR 4 would be visible to roadway users 42 
on these busy roadways, but views of construction activities would be fleeting as travelers on these 43 
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roadways travel by the site. Construction of the shaft sites would take just under 2.5 years; they 1 
would then be in operation for close to 7.5 years, Monday through Friday for up to 24 hours per day.  2 

This would introduce considerable heavy equipment, vehicles, and cranes needed to bore and 3 
construct the tunnel and remove excavated materials from the tunnels into the viewshed of sensitive 4 
viewers. The shaft sites would have associated work areas where materials would be stockpiled and 5 
pieces needed to construct the finished tunnel structure would be stored. In addition, the shaft sites 6 
would be built on raised earthen pads to elevate them above the flood level, and these pads would 7 
be approximately 20 feet high or at the 100-year design flood elevation for each island). The shaft 8 
would rise approximately another 20 feet above the grade of the raised pad, and there would be 9 
construction office and storage buildings located at the base of the raised pad. The shaft site would 10 
be surrounded by fencing. Construction activities associated with the shaft sites may constitute an 11 
adverse effect on visual resources due to the physical introduction of these features and the 12 
duration of time that they would be visible in the landscape. This effect can been seen in Figure 17-13 
80, Existing and Simulated Views of Launch/Retrieval Shaft Site near Isleton Road, which is 14 
representative of the same effects that would result under construction of Alternative 4. 15 
Construction of shaft sites would convert agricultural lands for a period of time and may require the 16 
removal of landscape or vegetation and structures and would introduce the raised pad into 17 
viewshed, as illustrated in “Simulated View during Construction.” In addition, the introduction of 18 
tall, steel 230 kV transmission lines would occur that could visually contrast to existing views 19 
depending on if the existing transmission lines consist of wooden utility poles or steel transmission 20 
lines. Overall, existing views from KOP 95 on SR 160, which are representative of Alternative 4, 21 
toward the launch/retrieval site would be impaired by the removal of the building and vegetation 22 
and introduction of the transmission lines. The Scenic Quality Rating would be reduced from a D to 23 
an E. This effect would be adverse (see discussion under 17.3.1.2 and 17.3.1.3). 24 

In addition, tunnel construction would require safe haven work areas. These would occur at 25 
planned, two-mile intervals for atmospheric safe haven intervention areas that are approximately 26 
10 acres in size and unplanned locations for pressurized safe haven intervention areas that would 27 
be no larger than 1 acre. Surface disturbance activities at each of the intervention sites will differ 28 
depending on the type of intervention that is being executed. Planned safe haven work areas would 29 
be used to set up equipment, construct flood protection facilities, excavate/construct the shaft, and 30 
set up and maintain the equipment necessary for the TBM maintenance work. Constructing the 31 
planned access shafts would take approximately 9 to 12 months. Surface equipment needed to 32 
construct unplanned safe haven intervention site would require a small drill rig, grout mixing and 33 
injection equipment, and facilities to control groundwater runoff at the site. Constructing the 34 
unplanned access shafts would take approximately 8 weeks. Once the TBM maintenance at safe have 35 
work areas is complete, the access shafts would be abandoned and backfilled to preexisting 36 
conditions. Excavated materials from drilling and grouting would be confined to the work site and 37 
would be disposed of offsite at a permitted facility. Disturbed areas would be returned to 38 
preconstruction conditions by careful grading, reconstruction of features such as irrigation and 39 
drainage facilities, and replanting of crops and/or compensating farmers for crop losses. 40 

Planned safe haven areas would be at the following locations: one on the island located east of 41 
Snodgrass Slough and west of the Mokelumne River, two on Staten Island along North Staten Island 42 
Road, one on Venice Island, two on Bacon Island, and one south of SR 4. The safe haven work areas 43 
east of Snodgrass Slough and on Venice Island and north Bacon Island are in areas where there are 44 
no immediate viewers and, therefore, have a low landscape sensitivity level. The safe haven work 45 
area on south Bacon Island is in area where train travelers would pass by the site, but views of 46 
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construction activities would be fleeting as railway travelers pass by the site. Rural roadways pass 1 
near the safe haven work areas on Staten Island, which is noted for its sandhill crane wintering 2 
habitat and wildlife viewing, The safe haven work areas south of SR 4 would be visible to roadway 3 
users on this busy roadways but views of construction activities would be fleeting as travelers on 4 
these roadways pass by the site. Because these sites would be in use only temporarily and then 5 
restored once maintence is complete, there would no permanent adverse visual effects associated 6 
with planned safe have work areas. Unplanned safe haven work areas are relatively small and would 7 
be located to avoid sensitive habitats and to minimize impacts. Therefore, it is expected that there 8 
would no permanent adverse visual effects associated with unplanned safe haven work areas, as 9 
well. 10 

Docks and Barge Traffic 11 

New barge unloading facilities would be built in the viewshed of recreationists, businesses, public 12 
roadways, and residential properties that have views and vistas that include the sites, and would 13 
result in temporary long-term changes in views in the immediate area. These facilities would be 14 
constructed in areas where the landscape sensitivity levels range from low to high. New facilities 15 
would convert vegetated areas to large, unvegetated swaths of land and piles of sand and gravel 16 
with associated loading infrastructure, introducing these features into a viewshed where none 17 
presently exist. These features would contrast sharply with the more natural areas that were 18 
present prior to construction of the new facility. New facilities would convert agricultural and other 19 
open space lands to a land use that is industrial in nature and from one that is vegetated to one that 20 
is largely unvegetated, creating new landscape effects. 21 

Alternative 4 includes five barge unloading facilities to be built on or near the modified 22 
pipeline/tunnel alignment at riverbank locations about 5–6 miles apart. As described in more detail 23 
in Chapter 15, Recreation, the facilities would be built on the following waterways: Snograss Slough 24 
north of Lambert Road near the intermediate forebay, Potato Slough adjacent to the RTM area south 25 
of SR 12, San Joaquin River near the safe haven work area on Venice Island, Connection Slough near 26 
the safe haven work area on Bacon Island, Old River west of the ventilation shaft north of SR 4, and 27 
West Canal near the pumping plant just northeast of Clifton Court Forebay and would affect water-28 
based recreation. Water-based recreational viewers would have the most direct views toward barge 29 
traffic and loading/offloading activities involving equipment and materials for pipeline construction. 30 
Construction of the barge facilities may require partial channel closures and use of equipment 31 
within the waterways. All barge facilities would have temporary in-water construction zone speed 32 
restrictions where high-speed recreation (e.g., waterskiing, wakeboarding, tubing) would effectively 33 
be eliminated. Once built, docks would be in use for approximately 5 years. During this time, loading 34 
facilities and barge traffic would constrict boat passage, increase boat traffic congestion during peak 35 
use (primarily summer weekends), and extend viewing times of these facilities. 36 

The Snograss Slough location could constrict boat traffic, which may be moderate to low at this 37 
location due to its proximity to the populated town of Walnut Grove. The Potato Slough and San 38 
Joaquin River locations are very wide or have alternative travel routes, so boats could avoid the 39 
loading facility entirely. The Connection Slough, Old River, and West Canal locations could constrict 40 
boat traffic, which may be high at these locations; however, while circuitous, alternative routes are 41 
available to avoid these locations. Once construction of the conveyance facilities is complete, docks 42 
would be removed and barge traffic would cease. 43 
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Construction and use of barges and barge unloading facilities during construction at all locations 1 
would introduce dominant visual elements resulting in noticeable changes that do not blend and are 2 
not in keeping or are incompatible with the existing visual environment. These changes may result 3 
in adverse visual effects due to the elongated viewing times during periods of congestion, temporary 4 
partial channel closures that could impede or eliminate recreational opportunities and create 5 
negative visual perceptions of these facilities, and a reduced recreational experience due the 6 
industrial nature of views of such facilities. Thus, this effect would be adverse. 7 

Access Roads 8 

Construction of temporary and permanent access roads would take less than 2 years and would 9 
follow linear paths; consequently, construction of these features would not be focused on one 10 
specific location for an extended period of time. Construction of access roads would occur Monday 11 
through Friday for up to 24 hours per day. Access roads would be located in areas in where the 12 
landscape sensitivity levels range from low to high. Most of the temporary and permanent access 13 
roads follow alignments that have previously been cleared and that serve as agricultural access 14 
routes. Construction would include improving the condition of these existing access routes to 15 
accommodate construction access. Vegetation removal would likely occur along the rights-of-way of 16 
access roads and would negatively affect views from SR 160, River Road, and other roadways in the 17 
study area. After construction is complete, disturbed areas of exposed soil would be seeded for 18 
erosion control and would revegetate after a short time. Because of the temporary nature of 19 
construction and the regular relocation of activities and because roads follow alignments that have 20 
previously been cleared and that serve as agricultural access routes, this would not constitute an 21 
adverse effect.  22 

In addition, a spread diamond (Type L-2) interchange would be constructed along SR 12 to provide 23 
safe access to the shaft site and RTM area south of SR 12 to facilitate safe traffic patterns along this 24 
portion of the highway during construction. A concrete bridge with 16 feet of vertical clearance 25 
would be constructed over SR 12 that would be 40 feet wide (two 12-foot lanes with 8-foot 26 
shoulders). Auxiliary lanes would also be added in both directions for traffic merging. Additional 27 
traffic signage would also increase the presences of such features along this route. The intersection 28 
improvement would introduce a new transportation structure that would limit views beyond when 29 
traveling in either direction, because the terrain is very flat, and would obscure views of Mount 30 
Diable on approach to the bridge when traveling west, and this would constitute an adverse effect.  31 

Transmission Lines 32 

Proposed transmission line corridors are shown in Mapbook Figure M3-4. Construction of the 33 
temporary 69 kV transmission lines would take less than 2 years and would require vegetation 34 
clearing along the linear ROWs. Construction of the permanent 69 and 230 kV transmission lines 35 
would also take less than 2 years and would require vegetation clearing along the linear ROWs. 36 
Construction of transmission lines would occur Monday through Friday for up to 24 hours per day, 37 
and transmission lines would be located in areas where the landscape sensitivity levels range from 38 
low to high (KOPs 15, 16, 18, 19, 20, 26, 30, 34, 41, 42, 49, 54, 72, 73, 74, 86, 98, 101, 103, 106, 107, 39 
115, 254, 255, 257, and 258). 40 

The temporary and permanent 69 kV lines would be wooden or steel poles, depending on the utility, 41 
which are 60 feet tall and spaced 450 feet apart. The temporary 230 kV lines would be steel poles 42 
that are 95–100 feet tall and spaced 750 feet apart; however, lattice steel towers may be used at 43 
Western interconnections. Construction of transmission lines move along these linear ROW 44 
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corridors that are 150 feet wide at poles for 69 kV and 230 kV lines. For every 2 miles of line and 1 
where the line takes a turn greater than 15 degrees, a conductor pulling location that is 150 feet 2 
wide with 350 feet of length along the corridor for 69 kV and 230 kV lines would be required 3 
adjacent to the pole. 4 

Construction would require clearing the corridor of vegetation, erecting the towers or poles, and 5 
then stringing the power lines using the conductor pulling locations. Construction of these features 6 
would move in a linear fashion and would not take place in any specific location for an extended 7 
period of time. Cranes would be used to string 69 kV lines, while towers, cranes and helicopters 8 
would be used for 230 kV lines. Site preparation, tower erection, and stringing would introduce 9 
disruptive visual elements, such as construction equipment and activity, into the landscape and 10 
temporarily detract from views. Construction of the 230 kV lines would be the most disruptive 11 
during construction because towers, cranes, and helicopters would be more visible and draw more 12 
attention toward construction activities because of movement associated with helicopters and 13 
cranes and noise associated with helicopters. Temporary power would be supplied by 69 kV and 14 
230 kV transmission lines that would tap into the Banks Substation near the Banks pumping plant 15 
or a substation located off of Sellers Avenue near Brentwood in the southern end of the alignment, 16 
and a point on the existing electrical grid north of an area of the Cosumnes River Preserve, 17 
approximately 1 mile west of Highway 99 and 5 miles south of Elk Grove, in the northern end of the 18 
alignment. These would be new lines and would generally not run parallel to existing transmission 19 
corridors. The Banks Substation is immediately south of the California Aqueduct, and would require 20 
over 2 miles to connect to the Clifton Court Forebay area. There is already a substation, office 21 
buildings, and warehouse facility buildings at the Banks pumping plant that make this area 22 
industrial in nature. However, the new substation in the Banks Substation area would increase 23 
utility infrastructure present at this location, and the new 230 kV electrical transmission lines would 24 
compound the amount of visible industrial elements and result in adverse visual effects. 25 

Permanent power would be supplied by the line connecting to an area near the Cosumnes River 26 
Preserve, described above. Permanent 230 kV transmission lines are shown on Figure 3-25. This 27 
transmission line would not parallel existing transmission corridors and would introduce a 28 
transmission corridor into the landscape where none or few presently exist. This would create or 29 
add to the amount of visible transmission lines, based on location, and not be in keeping with the 30 
existing visual character. New permanent 69 kV lines would branch from the northern terminus of 31 
the 230 kV line to supply power to the intermediate forebay control structure and Intakes 2, 3, and 32 
5. Each intake would have an electrical substation and transformer located near the sedimentation 33 
basins and intake pumping plants (refer to Figure 3-20). 34 

This 230 kV line would pass through areas with and without existing transmission lines. The line 35 
would extend approximately 3 miles through or adjacent to agricultural lands and agricultural 36 
access roads until reaching Lambert Road where it intersects with a large agricultural operation. A 37 
new substation would be constructed north of Lambert Road to supply electrical power. From the 38 
Lambert Road substation, the 230 kV line would follow Lambert Road, eastward, for just over 7 39 
miles and then extend northeast to another new substation, and another 230 kV line would travel 40 
south to the intermediate forebay control structure. New permanent 69 kV lines would branch from 41 
the substation at the northern terminus of the 230 kV line to supply power to Intakes 2, 3, and 5. 42 
Each intake would have an electrical substation and transformer located near the sedimentation 43 
basins and intake pumping plants (refer to Figure 3-20). 44 
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Most of the transmission lines would follow access roads constructed for the BDCP conveyance 1 
facilities or other existing access roads and roadways that are within the study area. After 2 
construction is complete, disturbed areas of exposed soil would be seeded for erosion control and 3 
would revegetate after a short time. Environmental Commitment 3B.3, Transmission Line Support 4 
Placement, would ensure that transmission lines avoid sensitive habitats to the degree feasible and 5 
that towers, poles, and substations are designed and placed to avoid existing structures. In 6 
agricultural areas, Environmental Commitment 3B.3 establishes measures to minimize crop damage, 7 
use single-pole structures, locate lines along existing transmission line corridors or property 8 
boundaries, use increased spans, and to limit the use of guy wires. However, tree and shrub removal 9 
would still likely occur within the ROWs and would negatively affect views from SR 160, River Road, 10 
Lambert Road (under the east-west option) and other roadways in the study area. Once the 11 
proposed 230 kV electrical power transmission lines are constructed, tall steel poles that would be 12 
highly visible landscape features would contrast strongly with their surroundings. The 69 kV 13 
electrical power transmission lines would also be larger than wood-poled transmission lines 14 
commonly seen in the Delta. While wood-poled transmission lines are part of most existing views, 15 
new 69 and 230 kV transmission lines and their cleared ROWs would adversely affect the existing 16 
visual character by introducing large towering structures in a linear pattern that appear to march 17 
through the landscape. New substations would further introduce and increase utility infrastructure 18 
in areas where such features are not present. The temporary nature of construction and movement 19 
of construction activities to different locations, combined with tree and shrub removal within ROWs, 20 
and appearance of transmission lines and substations once in place, would make changes in views 21 
associated with transmission lines adverse. The transmission line alignment in combination with 22 
other temporary and permanent transmission lines throughout the study area would contribute to 23 
adverse changes in the visual quality and character. Mitigation Measures AES-1a through AES-1c are 24 
available to address these effects. 25 

Concrete Batch Plants and Fuel Stations 26 

Under Alternatives 1A, 2A, 3, 5, 6A, 7, and 8, precast segment yards would be located adjacent to, but 27 
within footprints identified for, concrete batch plants or other work areas. However, under 28 
Alternative 4, it is assumed that precast tunnel segments would be purchased and transported from 29 
offsite plants to the construction sites. Therefore, precast segment yards would not be needed under 30 
Alternative 4, and there would be no visual effects from such facilities. 31 

Approximately 1-acre concrete batch plants and 1-acre fuel stations would be located within the 32 
work areas for Intakes 2, 3, and 5 (KOPs 15, 16, 18, 49, 54, 55, and 256), 38-acre concrete batch 33 
plant and a 1-acre fuel station near the intermediate forebay north of Twin Cities Road (KOP 115), 34 
30-acre concrete batch plant and a 1-acre fuel station near the RTM area south of SR 12 (KOP 98), 35 
and a 40-acre concrete batch plant and a 2-acre fuel station on an RTM area west of Clifton Court 36 
Forebay (KOP 101) (Mapbook Figure M3-4). Concrete batch plants would have visible features that 37 
are likely to include silos to hold materials for mixes, material unloading areas and storage piles, 38 
concrete truck loading areas and washouts, liquid storage tanks, conveyors, heavy equipment and 39 
trucks for material movement and transport, lighting, and mixing equipment. Built features would 40 
be largely made of steel that is painted. Batch plants would convert agricultural lands to industrial 41 
facilities. Fuel stations may have aboveground storage tanks that are painted and fuel pumps that 42 
would be visible and would convert agricultural lands to industrial facilities. 43 

Construction of a concrete batch plants and fuel stations at Intakes 2, 3, and 5 would have the 44 
greatest effect because construction would take place immediately adjacent to SR 160. Construction 45 
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of the concrete batch plant and fuel station on Twin Cities Road would also have a substantial effect 1 
because it would be in proximity to a roadway that is highly traveled by sensitive visual receptors. 2 
Construction of a concrete batch plant and fuel station near SR 12 would introduce large industrial 3 
structures and facilities in and area that is agricultural and where there are only a few buildings. The 4 
primary viewers of this area are roadway travelers on SR 12 that pass by the site at highway speeds 5 
that would have intermittent visual access of temporary construction activities that would last less 6 
than 2 years. However, the nearby residences located north of SR 12, along the levee, would have 7 
views of longer duration. Construction of a concrete batch plant and fuel station near Clifton Court 8 
Forebay would be located in close proximity to similar industrial looking facilities that are 9 
associated with the forebay and existing transmission lines that course the area. The primary 10 
viewers of this area are roadway travelers on Byron Highway that pass by the site at highway 11 
speeds that would have intermittent visual access of temporary construction activities that would 12 
last less than 2 years. Once the project is complete, these facilities would be removed. 13 

Construction of the concrete batch plants and fuel stations would introduce heavy equipment and 14 
vehicles that would be readily visible throughout construction of the facilities and have the potential 15 
to create dust clouds that would attract attention from visual receptors and reduce the availability of 16 
short-range views. As set forth in Chapter 22, Air Quality and Greenhouse Gases, the BDCP 17 
proponents have identified environmental commitments (Appendix 3B, Environmental 18 
Commitments) to reduce emissions of construction-related criteria pollutants, including basic and 19 
enhanced fugitive dust control measures and measures for entrained road dust that would help to 20 
reduce the creation of dust clouds that would negatively affect short-range views. Once construction 21 
of the concrete batch plants and fuel stations are complete, these structures would be immediately 22 
and prominently visible in the foreground from surrounding vantages. Agricultural lands would be 23 
converted to industrial structures and facilities that conflict with the existing forms, patterns, colors, 24 
and textures associated with agricultural lands. Converting agricultural lands to industrial facilities, 25 
especially those in close proximity to SR 160, is considered adverse. 26 

Head of Old River Operable Barrier 27 

The operable barrier at the head of Old River would be constructed to control fish passage. It would 28 
include a fishway approximately 40 feet long and 10 feet wide, constructed of reinforced concrete. 29 
Construction of the barrier would last up to 3 years and primarily take place Monday through Friday 30 
for up to 24 hours per day. The large structure across the existing channel would limit physical and 31 
visual access to views of the horizon beyond. Mount Diablo would still be visible over the structure. 32 
Because of the long-term nature of construction, proximity to sensitive receptors, removal of 33 
vegetation, and changes to topography through grading, this effect is considered adverse. 34 

Summary 35 

NEPA Effects: The primary features that would affect the existing visual quality and character under 36 
Alternative 4, once the facility has been constructed, would be Intakes 2, 3, and 5, the intermediate 37 
forebay, pumping plant, and expanded Clifton Court Forebay, resulting landscape effects left behind 38 
from tunnel work and RTM areas, the operable barrier, SR 12 interchange, and transmission lines. 39 
These changes would be most evident in the northern portion of the study area, which would 40 
undergo extensive changes from the permanent establishment of large industrial facilities and the 41 
supporting infrastructure along and surrounding the segment of the Sacramento River from 42 
Clarksburg to north of Courtland where the intakes would be situated. 43 
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Overall, construction would take 9 years, and the intensity of the activities in contrast to the current 1 
rural/agricultural nature of the area would be substantial. Construction of Intakes 2, 3, and 5 and 2 
the accompanying intake structure and sedimentation basins, pumping plants, shaft sites, tunnel 3 
work areas, and RTM areas would introduce visually dominant and discordant features in the 4 
foreground and middleground views, and these elements would be very noticeable to all viewer 5 
groups, even with perimeter landscaping at the intakes and pumping plant. A shaft site, tunnel and 6 
safe haven work area, and transmission lines would be visible from SR 4. While not officially 7 
designated state scenic highways, and therefore not discussed under Impact AES-3: Permanent 8 
damage to scenic resources along a state scenic highway from construction of conveyance facilities, 9 
this road is a San Joaquin County Scenic Route (see Section 17.2.3.2, County and City General Plans – 10 
San Joaquin County). These features would detract from the visual quality of views from these 11 
routes. 12 

After construction, areas surrounding the intakes, operable barrier, tunnel work areas, RTM areas, 13 
and shaft sites may be denuded of vegetation for a short period of time until the landscaping plans 14 
designed under WREM No. 30a are implemented. Once installed, the landscape would still appear to 15 
be denuded of vegetation or to have little vegetative cover because immature landscaping would be 16 
similar in appearance to tilled or newly planted agricultural fields. The sites would be in a 17 
transitional state, and over a period of a few years, plant species would mature and vegetation 18 
would recolonize the sites. These changes would happen in an area known for its open space, 19 
agricultural landscapes, and rural characteristics and would segment the visual landscape of the 20 
study area, reduce the amount of open space lands available to viewers, and eliminate valued visual 21 
resources. The effects of permanent access roads on visual resources would not be adverse. The 22 
effects of shaft site pads and access hatches on the existing scenic character may be adverse. 23 
Operation of the intakes, the visual presence of large-tunnel work and RTM area landscape effects, 24 
and transmission lines would result in adverse effects on the existing visual character. In addition, 25 
construction of all of these features has the potential to negatively affect wildlife viewing and the 26 
overall enjoyment of scenic views in the study area. Therefore, because of the long-term nature of 27 
construction combined with the proximity to sensitive receptors, razing of residences and 28 
agricultural buildings, removal of vegetation, and changes to topography through grading, this 29 
overall effect of conveyance facility construction on existing visual quality and character is 30 
considered adverse. Mitigation Measures AES-1a through AES-1g are available to address visual 31 
effects resulting from construction of Alternative 4 water conveyance facilities. 32 

CEQA Conclusion: Construction of Alternative 4 would substantially alter the existing visual quality 33 
and character present in the study area. The long-term nature of construction of the intakes, 34 
pumping plants, operable barrier, tunnel work and RTM areas, shaft sites, barge unloading facilities, 35 
and operable barrier; presence and visibility of heavy construction equipment; proximity to 36 
sensitive receptors; relocation of residences and agricultural buildings; removal of riparian 37 
vegetation and other mature vegetation or landscape plantings; earthmoving and grading that result 38 
in changes to topography in areas that are predominantly flat; addition of large-scale industrial 39 
structures (intakes, sedimentation, basins, and related facilities); remaining presence of large-scale 40 
tunnel work and RTM area landscape effects; and introduction of tall, steel transmission lines would 41 
all contribute to this impact. 42 

Overall, construction would last up to 9 years and would change the existing visual character in the 43 
vicinity of project elements from those of agricultural, rural residential, or riparian and riverine 44 
settings to areas involving heavy construction equipment, temporary construction structures, work 45 
crews, other support vehicles and other activities that would modify and disrupt short- and long-46 
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range views. These activities would be disruptive to some viewers. Once construction is complete, 1 
the alternative would result in the placement of large, industrial concrete and steel intake 2 
structures, pumping plants, fencing, and other similar anthropogenic features where none presently 3 
exist. Because of the landscape sensitivity and visual dominance of these features, these changes 4 
would result in reduced scenic quality throughout the study area (see 17.3.1.3, Analysis of the 5 
Alternatives’ Impact on Visual Resources). Thus, Alternative 4 would result in significant impacts on 6 
the existing visual quality and character in the study area. 7 

Mitigation Measures AES-1a through AES-1g would partially reduce impacts by locating new 8 
transmission lines and access routes to minimize the removal of trees and shrubs and pruning 9 
needed where feasible, installing visual barriers between construction work areas and sensitive 10 
receptors, developing and implementing a tunnel work and RTM area management plan, restoring 11 
barge unloading facility sites once decommissioned, applying aesthetic design treatments to all 12 
structures to the extent feasible, locating concrete batch plants and fuel stations away from sensitive 13 
visual resources and receptors and restoring the sites upon removal of facilities, and using best 14 
management practices to implement a project landscaping plan. However, impacts may not be 15 
reduced to a less-than-significant level because even though mitigation measures would reduce 16 
some aspects of the impact on visual quality and character, mitigation would not reduce the level of 17 
the impact to less than significant in all instances. In addition, the size of the study area and the 18 
nature of changes introduced by the alternative would result in permanent changes to the regional 19 
landscape such that there would be noticeable to very noticeable changes that do not blend or are 20 
not in keeping with the existing visual environment based upon the viewer’s location in the 21 
landscape relative to the seen change. Thus, Alternative 4 would result in significant and 22 
unavoidable impacts on the existing visual quality and character in the study area. 23 

Mitigation Measure AES-1a: Locate New Transmission Lines and Access Routes to 24 
Minimize the Removal of Trees and Shrubs and Pruning Needed to Accommodate New 25 
Transmission Lines and Underground Transmission Lines Where Feasible 26 

BDCP proponents will make site-specific design decisions to locate new transmission lines and 27 
access routes to minimize effects on vegetation where feasible. These efforts will include the 28 
following actions. 29 

 Working with the design engineer, site-specific location adjustments will be identified to 30 
avoid adversely affecting mature tree and shrub groupings to the extent feasible and to 31 
avoid creating large, linear swaths of vegetation clearing through the construction of new 32 
transmission lines and access routes. 33 

 Where new transmission lines are located near trees along designated scenic route portions 34 
of SR 160 and River Road, the construction contractor will be required to utilize selective 35 
pruning techniques to avoid hard pruning of tree canopies that would negatively affect 36 
those scenic resources and views along those routes. 37 

 Existing transmission corridors will be evaluated for placement of the new transmission 38 
lines to avoid creating new transmission corridors to the extent feasible. 39 

 Transmission lines will be placed underground except where it can be shown that the lines 40 
can be hidden in existing tree cover, thereby minimizing removal of mature trees. 41 
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 Undergrounding transmission lines will not be used where implementation would 1 
constitute an adverse effect on sensitive habitats or sensitive species that would outweigh 2 
the reduction of visual effects. 3 

Implementation of this measure will minimize the effects on existing visual quality and 4 
character that would result from removal and pruning of mature vegetation within proposed 5 
new transmission lines and access road routes. This measure will provide for a reduction in the 6 
number of trees and shrubs removed from installation of transmission lines and development of 7 
access roads. 8 

Mitigation Measure AES-1b: Install Visual Barriers between Construction Work Areas and 9 
Sensitive Receptors 10 

The BDCP proponents will install visual barriers between construction work areas and sensitive 11 
receptors to reduce the impact on sensitive receptors from the change in existing visual quality. 12 
Barriers will be placed to obscure views of work areas where construction activity and 13 
equipment would be disruptive and lower the existing visual quality. These efforts will include 14 
the following actions and performance standards. 15 

 Visual barriers will be installed to minimize sensitive receptors (i.e., residents and 16 
recreational areas) views of construction work areas. 17 

 The visual barriers will be placed to protect residents and recreational areas that are 18 
located within 0.25 mile of a BDCP-related construction site. 19 

 The visual barrier may be chain link fencing with privacy slats, fencing with windscreen 20 
material, wood or concrete barrier/soundwall, or other similar barrier. 21 

 The visual barrier will be a minimum of 6 feet high to help to maintain the privacy of 22 
residents and block long-term ground-level views toward construction activities. 23 

While the visual barriers would introduce a visual intrusion, they would greatly reduce the 24 
visual effects associated with visible construction activities and screening construction activities 25 
and protecting privacy is deemed desirable. The visual barriers are an effective means of 26 
reducing the visibility of active construction work areas, thereby minimizing the impact on 27 
existing localized visual quality. 28 

Mitigation Measure AES-1c: Develop and Implement a Tunnel Work and Reusable Tunnel 29 
Material Area Management Plan 30 

The BDCP proponents will develop and implement a tunnel work and RTM area management 31 
plan consistent with the “Disposal and Reuse of Spoils, RTM, and Dredged Material,” in Appendix 32 
3B, Environmental Commitments, to reduce the extent of negative visual alteration of existing 33 
visual quality or character of spoil, and especially borrow, sites from construction through 34 
remediation of terrain, revegetation, and other practices as described below. The purpose of this 35 
measure is to prevent flattened, highly regular, or engineered slopes which create visual 36 
discordance and incongruence from native topography and to re-establish natural looking 37 
vegetative communities that are indigenous to the project environment. The exception to 38 
grading flattened, regular sites is if the intended use of the site is agriculture. This mitigation 39 
measure will complement and is related to activities described under Mitigation Measure SOILS-40 
2b, Chapter 10, Soils. 41 
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Prior to construction mobilization, the BDCP proponents will develop a management plan that 1 
identifies site-specific measures to remediate exposed soil and terrain to make it suitable for 2 
planned development, agriculture, or reuse as natural habitat and to mitigate visual effects. 3 
Existing information, such as topographical maps, vegetative surveys or records, and historical 4 
and existing photographs, that show preexisting, site-specific (or reference site) conditions prior 5 
to the conversion to agriculture will be evaluated and used as tools for restoring disturbed sites. 6 
Where appropriate in light of the planned long-term uses of reclaimed sites, the management 7 
plan will incorporate recreational or mixed uses. In general, however, the majority of the sites 8 
will be evaluated for restoration to native habitat due to the amount of terrain alteration and 9 
vegetation and habitat loss resulting from construction of the water conveyance facilities. At a 10 
minimum, the management plan will meet the following performance standards. 11 

 All plantings will be native and indigenous to the area, and no invasive plant species will be 12 
used under any conditions. 13 

 In areas to be used for agriculture, the management grading plan will mimic the preexisting 14 
landform pattern to the greatest degree possible, given geotechnical constraints. 15 

 In areas of habitat restoration, the terrain will be designed and graded to be undulating, 16 
avoiding large, flat-sloped areas. 17 

 In areas of proposed development, a combination of terrains may be implemented to 18 
encourage visual variety. 19 

 All terrain will be designed and graded to be rounded, avoiding sharp angles and steep or 20 
abrupt grade breaks. 21 

 Special attention will be paid to transitions between undisturbed and disturbed terrains to 22 
ensure that the transition appears as natural as possible and to blend the lines between the 23 
two for a natural, organic appearance. 24 

 In addition, the site will be visually surveyed prior to any vegetation removal for the 25 
presence of rock outcroppings, downed trees, or similar features. 26 

 Features such as live and downed trees salvaged during site preparation and excavation 27 
activities will be placed to mimic natural patterns during management to provide visual 28 
congruity once revegetation plantings mature and to restore the habitat values they provide. 29 

Implementation of this measure would be expected to result in successful management of tunnel 30 
work and RTM areas, thereby reducing the overall impact on the visual quality in the study area. 31 

Mitigation Measure AES-1d: Restore Barge Unloading Facility Sites Once Decommissioned 32 

The BDCP proponents will restore barge unloading facility sites will to preconstruction 33 
conditions once the facilities are decommissioned and removed to minimize the impact on 34 
visual quality and character at these sites. Restoration of the decommissioned sites will meet the 35 
following performance standards. 36 

 All disturbed terrain will be restored. 37 

 Replacement plantings will be installed in areas where vegetation was removed. 38 

 All replacement plantings will be native and indigenous to the area. 39 

 No invasive plant species will be used under any conditions. 40 
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Implementation of this measure will result in restoration of the barge unloading facility sites. 1 

Mitigation Measure AES-1e: Apply Aesthetic Design Treatments to All Structures to the 2 
Extent Feasible 3 

The BDCP proponents will use aesthetic design treatments, where and to the extent feasible, to 4 
minimize the impact on existing visual quality and character in the study area associated with 5 
the introduction of water conveyance structures. 6 

The BDCP proponents will evaluate similar, local well-designed water conveyance structures, 7 
including those with historic value and use these features as design precedent to develop 8 
designs for the intake facilities, pumping plants, control structures, fish screens, operable 9 
barriers, and bridges, so that the resultant design will complement the natural landscape, be 10 
aesthetically pleasing, and minimize the effects of visual intrusion of the BDCP facilities on the 11 
landscape, to the extent feasible. 12 

Where no local design precedent exists, the BDCP proponents will research structure designs 13 
outside the local area. For example, the Freeport Regional Water Project intake facility design 14 
incorporates aesthetic design treatments that create a landmark feature in the landscape. The 15 
BDCP proponents will consider design details to ensure that all intake structures are 16 
complementary of one another so that these facilities do not create further visual discordance in 17 
the landscape. 18 

The following minimum performance standards will apply. 19 

 New structures will be painted with a shade that is two to three shades darker than the 20 
general surrounding area, unless aesthetic design treatments indicate another color 21 
selection with the intent to specifically improve aesthetics. Otherwise, colors shall be chosen 22 
from the BLM Standard Environmental Colors Chart CC-001: June 2008. Because color 23 
selection will vary by location, the BDCP proponents, working with the facility designers, 24 
will employ the use of color panels evaluated from key observation points during common 25 
lighting conditions (front versus backlighting) to aid in the appropriate color selection. The 26 
BDCP proponents will select colors for the coloring of the most prevalent season. Panels will 27 
be a minimum of 3 by 2 feet in dimension and will be evaluated from various distances, but 28 
within 1,000 feet, to ensure the best possible color selection. Refer to 29 
http://www.blm.gov/bmp for more information on this technique and other best 30 
management practices and techniques for visual screening. 31 

 All paints used for the color panels and structures will be color matched directly from 32 
the physical color chart, rather than from any digital or color-reproduced versions of the 33 
color chart. 34 

 Paints will be of a dull, flat, or satin finish only. Appropriate paint type will be selected 35 
for the finished structures to ensure long-term durability of the painted surfaces. 36 

 The BDCP proponents will maintain the paint color over time. 37 

 These methods will also be applied to transmission poles and chain link fencing. 38 

 Transmission poles and towers, including substations, will be painted or powder coated 39 
with colors selected using the BLM selection techniques to make the structures recede 40 
into the visual landscape. 41 
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 Chain link fences will be plastic or vinyl coated with colors selected using the BLM 1 
selection techniques to make chain link fences to appear more see-through than non-2 
treated, light grey fencing that acts as a visual barrier to a degree. 3 

 Finishes will be selected for their ability to achieve the correct color selection, 4 
durability, and environmental safety. 5 

 The BDCP proponents will implement aesthetic design features at concrete or shotcrete 6 
structures that are highly visible to the public. These features may include mimicking 7 
natural material (e.g., stone or rock surfacing) and integral color, in the same theme, to 8 
reduce visibility and to better blend with the landscape. 9 

 The BDCP proponents will evaluate bridge crossing designs using lattice steel, consistent 10 
with other bridges in the Delta. Such a structure would be less visually confining than 11 
concrete structures, provide better visual access to points beyond, allow light to travel 12 
through the structure, and may appear less like a visual barrier within the landscape. 13 

 The BDCP proponents will ensure that visible pipelines, guardrails, and signs will be of a 14 
material or color that helps surfaces to blend better with the surroundings. These elements 15 
will be constructed with low-sheen and non-reflective surface materials to reduce potential 16 
for glare, and the use of glossy paints or surfaces would be avoided. 17 

Implementation of this measure and application of the aesthetic design treatments for 18 
alternative structure would help minimize the impact on visual quality from the development of 19 
the water conveyance structures in the study area, using techniques that serve to make the 20 
structures blend into the surrounding environment, to the extent possible. However, the overall 21 
change in visual character would still be substantial because physical structures of this scale do 22 
not presently exist. 23 

Mitigation Measure AES-1f: Locate Concrete Batch Plants and Fuel Stations Away from 24 
Sensitive Visual Resources and Receptors and Restore Sites upon Removal of Facilities 25 

The BDCP proponents will locate concrete batch plants and fuel stations away from sensitive 26 
visual resources (i.e., state scenic highways) and receptors to minimize the impact on visual 27 
quality. In addition, these sites will be restored after construction to minimize the long-term 28 
impact on localized visual character. The relocation approach for the individual facilities is 29 
described below. The BDCP proponents will incorporate these facility location changes into the 30 
design plans prior to construction. 31 

 Relocate the concrete batch plants and fuel stations that are proposed to be adjacent to SR 32 
160, north of Intake 2, so that these operations are set back from the state scenic highway. 33 
These features will be located toward the east side of the intake, in closer proximity to the 34 
shaft site. 35 

 In addition, the structures and storage piles associated with the concrete batch plants and 36 
fuel stations on Tyler and Bacon Islands will be set as far west from the North Mokelumne 37 
and Middle Rivers, as possible. The same principles will be applied to the concrete batch 38 
plants and fuel stations along the canal alignment just south of Snodgrass Slough and on 39 
Webb Tract north of False River. 40 

 Structures and storage piles associated with the concrete batch plants and fuel stations east 41 
of Byron Highway will be set back off of the highway as much as possible and toward the 42 
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northern edge of the proposed sites. The same principles will be applied to the concrete 1 
batch plant and fuel station along Willow Point Road. 2 

 Relocate the concrete batch plant and fuel station proposed between Intakes 3 and to an 3 
arrangement opposite each other along the agricultural access road, instead of adjacent to 4 
one another. They will be placed in closer proximity to the existing development at this 5 
location so that they appear to be more of a continuation of existing development. 6 

 There are no suggested changes for the concrete batch plants and fuel stations to be located 7 
1 mile south of the SR 84/SR 220 junction or along the canal alignment approximately 1 8 
mile north of the Byron Highway. 9 

 All concrete batch plant and fuel station sites will be restored to preconstruction conditions 10 
once the facilities are decommissioned and removed. 11 

 All disturbed terrain will be restored. 12 

 Replacement plantings will be installed in areas where vegetation was removed. 13 

 All replacement plantings will be native and indigenous to the area or will match 14 
surrounding agricultural plantings. 15 

 No invasive plant species will be used under any conditions. 16 

Implementation of this measure will minimize the impact on visual quality from the 17 
construction and use of the concrete batch plant and fuel station facilities. In addition, this 18 
measure will help restore the concrete batch plant and fuel station locations to a 19 
preconstruction condition. 20 

Mitigation Measure AES-1g: Implement Best Management Practices to Implement Project 21 
Landscaping Plan 22 

The BDCP proponents will apply additional landscape treatments and use best management 23 
practices as part of implementing the project landscaping plan (as set forth by DWR’s WREM No. 24 
30a requirements) to restore and maintain local character, improve aesthetics, and reduce the 25 
visual scale of the proposed water conveyance elements in the study area. 26 

In addition to the guidance set forth in DWR’s WREM No. 30a, Architectural Motif, State Water 27 
Project, the BDCP proponents will utilize landscaping treatments to visually enhance key 28 
gateways, major thoroughfares, and scenic roadway corridors by using the following: street 29 
trees, welcome signs, decorative lighting, and other streetscape design techniques. In addition, 30 
native trees, shrubs, and grasslands will be planted to preserve the visual integrity of the 31 
landscape, provide habitat conditions suitable for native vegetation and wildlife, and ensure that 32 
a maximum number and variety of well-adapted plants are maintained. 33 

The following practices will be adhered to in implementing the project landscaping plan. 34 

 Design and implement low impact development (LID) measures that disperse and reduce 35 
runoff by using such features as vegetated buffer strips between paved areas that catch and 36 
infiltrate runoff, bioswales, cisterns, and detention basins. In addition, the BDCP proponents 37 
will evaluate the potential use of pervious paving to improve infiltration and to reduce the 38 
amount of surface runoff from entering waterways and the stormwater system. However, 39 
LID measures will not be used where infiltration could result in adverse environmental 40 
effects. 41 
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 Vegetative accents and screening will be used to aid in a perceived reduction in the scale 1 
and mass of the built features, while accentuating the design treatments that will be applied 2 
to built features. Plant selection will be based on its ability to screen built features and 3 
provide aesthetic accents. 4 

 Realignments of SR 160 and South River Road will be landscaped in a manner that visually 5 
ties the new alignment in to the old alignment by implementing roadside landscaping that 6 
helps achieve a continuation of the existing roadside vegetation while screening built 7 
features. 8 

 Landscape berms, combined with tree and shrub plantings will be used to help screen built 9 
features from existing viewpoints by allowing for additional height. The landscape berms 10 
will be constructed in a manner that has a more natural form, as opposed to one that is 11 
highly regular and levee-like. The berms will be seeded with a native meadow erosion 12 
control seed mix and be planted to comply with directions set forth below. 13 

 One hundred percent of the species composition of open space areas will reflect species 14 
that are native and indigenous to the study area. The species list will include trees, 15 
shrubs, and an herbaceous understory of varying heights, as well as both evergreen and 16 
deciduous types. Plant variety will increase the effectiveness of revegetated areas by 17 
providing multiple layers, seasonality, diverse habitat, and reduced susceptibility to 18 
disease. 19 

 The use of native grass and wildflower seed in erosion control measures will be required 20 
where such a measure would improve aesthetics. 21 

 Wildflowers will provide seasonal interest to areas where trees and shrubs are removed 22 
or grading has occurred. 23 

 Species will be chosen that are native and indigenous to the area and for their 24 
appropriateness to the surrounding habitat. For example, upland grass and wildflower 25 
species will be chosen for drier, upland areas and wetter grass species will be chosen for 26 
wetland areas. 27 

 If not appropriate to the surrounding habitat, wildflowers will not be included in the 28 
seed mix. 29 

 Under no circumstances will invasive plant species be used in any erosion control 30 
measures. 31 

 Under no circumstances will any invasive plant species be used at any location. 32 

 Vegetation will be planted within 2 years following project completion. 33 

 Design of the landscaping plan will maximize the use of planting zones that do not need 34 
irrigation, such as seeding with a native grassland and wildflower meadow mix, which 35 
reduces or eliminates the need for a permanent irrigation system. 36 

 If an irrigation system is required, an irrigation and maintenance program will be 37 
implemented during the plant establishment period and carried on, as needed, to ensure 38 
plant survival. Areas that are irrigated will use a smart watering system that evaluates the 39 
existing site conditions and plant material against weather conditions to avoid overwatering 40 
of such areas. To avoid undue water flows, the irrigation system will be managed in such a 41 
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manner that any broken spray heads, pipes, or other components are fixed within 1–2 days, 1 
or the zone or system will be shut down until it can be repaired. 2 

 All measures prescribed above to screen facilities will not act to degrade or eliminate scenic 3 
vistas or be designed in a manner that negatively affects views from scenic roadways. 4 

 These measures will not be implemented where implementation would constitute an 5 
adverse effect on sensitive habitats or sensitive species. 6 

Implementation of this measure will reduce the effects on local visual quality from introduction 7 
of the water conveyance facilities. 8 

Impact AES-2: Permanent Effects on a Scenic Vista from Presence of Conveyance Facilities 9 

NEPA Effects: Scenic vistas are mapped and included in Appendix Figure 17D-1. Once built, 10 
permanent access roads and shaft sites would not adversely affect views available from scenic 11 
vistas. Permanent access roads generally follow ROWs that have already previously been cleared to 12 
serve as agricultural access routes and would be improved for BDCP-related activities. Because the 13 
permanent access routes follow preexisting routes, they would not result in perceived visual 14 
changes from scenic vistas.  15 

Shaft sites would be located at Intakes 2, 3, and 5; the intermediate forebay; and pumping plant and 16 
would appear to be a part of those features. Following completion of construction, shaft site pads 17 
would remain in place and could be seen from vistas along Lambert Road (KOP 86), North Staten 18 
Island Road (KOP 258), SR 12 (KOP 98), and SR 4. Under Alternative 4, the shaft site hatches could 19 
be larger than under Alternative 1A; however, the view of the site after construction would not 20 
differ substantially. Mitigation Measure AES-1e is available to address this effect. 21 

The primary features that would affect scenic vistas subsequent to completion of construction of 22 
Alternative 4 are Intakes 2, 3, and 5, the intermediate forebay and expanded Clifton Court Forebay, 23 
the pumping plant, landscape effects remaining from tunnel work and RTM areas, and permanent 24 
transmission lines. These features would introduce visually dominant and discordant features in the 25 
foreground and middleground views in vistas that would be very noticeable to all viewer groups. 26 
Scenic vistas that would be affected are primarily views from roadways on levees and bridges that 27 
offer elevated vantages and views that extend from the foreground to the background of the 28 
surrounding landscape in areas with low to high landscape sensitivity levels. In addition, scenic 29 
vistas are available from ground-level views where vegetation, infrastructure, and atmospheric haze 30 
do not limit and preclude such views. Alternative 4 would result in a very noticeable effect on viewer 31 
experiences from scenic vista opportunities along public roads (SR 160 and CH E9). In addition, the 32 
pumping plant would be very visible to residents accessing Kings Island via Clifton Court Road that 33 
would have a direct line of site toward the facility. Major landform alterations would occur and all 34 
facilities would require removal of visually important features such as mature trees and shrubs and 35 
agricultural land, which are scenic elements that contribute to the viewing experience from scenic 36 
vistas. 37 

Intakes 2, 3, and 5 would introduce large, industrial concrete and steel intake structures, large 38 
intake landforms, sedimentation basins, landscaping, fencing, and other similar anthropogenic 39 
features and into rural vistas with riparian, riverine, and agricultural characteristics. KOPs falling 40 
within scenic vistas that could be affected by Intakes 2, 3, and 5 include KOPs 15, 18, 20, 34 (Figure 41 
17-86a, b), and 45. Each intake facility would consist of the intake structure along the river, large 42 
sedimentation basins, storage buildings, fencing, perimeter landscaping, and ancillary site features. 43 
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The intake structure on the river would be 1,259 or 1,667 feet long (total structure length–intake 1 
and transitions) by 40 feet wide and rise 46 to 58 feet from the river bottom to top of the structure. 2 
The intake facility would be built on a ground plane that is elevated approximately 30 feet above the 3 
surrounding landscape to avoid flooding. The intake storage and electrical buildings are 4 
approximately one to one and a half stories tall. Landscaping that would be incorporated into the 5 
facility would help to slightly improve views. As seen in Figure 17-85, Existing and Simulated Views 6 
of Intake 2 East from South River Road, the removal of a substantial amount of riparian vegetation 7 
along the east bank provides an unobscured view of the intake facility and associated features 8 
making the intake facility the prominent visual feature in the landscape. A substation would be 9 
introduced at the intake facility where none presently exists. The intake storage and electrical 10 
buildings introduces structures that are scale to surrounding buildings and their darker coloring 11 
would help them recede into view. The large concrete intake adds a monotone solid color mass and 12 
the red gantery cranes stand out in a landscape where the natural colors  are earth-tones and more 13 
muted. Overall, the existing vista from KOP 256 on SR 160 toward Intake 2 would be substantially 14 
impaired by vegetation removal and introduction of the on-bank intake and the Scenic Quality 15 
Rating would be reduced from a C to an F. A reduction in the Scenic Quality Rating associated with 16 
Intake 2 is representative of the effects that could occur to other views associated with intakes 17 
through the removal of vegetation, obscuring and limiting views beyond the foreground, and 18 
introducing large industrial features into a rural landscape and this effect would be adverse (see 19 
discussions under 17.3.1.2 and 17.3.1.3). 20 

As seen in Figure 17-86a, Existing and Simulated Views of Intake 3 East from SR 160 in January 2012, 21 
a substantial amount of riparian vegetation would be removed along the east bank opens up the 22 
vista and the large, raised intake landform would be visually prominent, but perimeter landscaping 23 
would aid in reducing the raised landform’s apparent scale. However, the  large, raised landform 24 
would still be a focal point and visually discordant in scale and mass to the surrounding rural 25 
character within the vista. The scale of the intake facility buildings are in keeping with existing 26 
surrounding buildings, and the darker coloring would help them to recede into view, but they would 27 
be located at a much higher elevation than surrounding buildings, on the large raised, human-made 28 
landform. When compared to Figure 17-76a that shows Intake 3 East for Alternatives 1A, 1B, 2A, 2B, 29 
6A, 6B, 7 and 8 (PTO alternatives), the intake pad would appear to be smaller because of the 30 
perimeter landscaping that reduces its apparent scale under this alternative than for the PTO 31 
alternatives and the exclusion of a pumping plant under this alternative decreases the magnitude of 32 
visual effects from this vantage, when compared to other PTO alternatives. In addition, because of 33 
the perimeter landscaping, the intake pad appears to be somewhat of a visual continuation of the SR 34 
160 levee from this vantage and the intake buildings are not as noticeable because they are partially 35 
screened by trees. They would be more visible in the winter when trees are dormant. While steel 36 
230 kV transmission lines would not be introduced under this alternative, there would be a 37 
substation that would also visible and would add to the industrial look of the intake facilities and 38 
detract from the existing rural character. Overall, even with perimeter landscaping, the existing vista 39 
from KOP 34 (Figure 17-86a, b) on SR 160 toward Intake 3 would be substantially impaired by 40 
vegetation removal and introduction of the raised intake landform and associated structures and the 41 
Scenic Quality Rating would be reduced from a D to an E. A reduction in the Scenic Quality Rating 42 
associated with Intake 3 is representative of the effects that could occur to other vistas through the 43 
removal of vegetation, obscuring and limiting views beyond the foreground, and introducing large 44 
landforms and industrial features into a rural landscape and would be adverse (see discussions 45 
under 17.3.1.2 and 17.3.1.3). However, as shown in Figure 17-86b, Existing and Simulated Views of 46 
Intake 3 East from SR 160 in July 2013, fast-growing poplar or cottonwood trees that were newly 47 
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planted in January 2012 have since grown and act to obscure large portions of the intake pad and 1 
substation. While the substation would not be as noticeable, the large landform would still be 2 
visually discordant in scale and mass to the surrounding rural character within the vista and the 3 
Scenic Quality Rating would be reduced from a D to an E. Note that, over time, the trees will continue 4 
to grow and views of Intake 3 from KOP 34 could be further limited. 5 

Figure 17-77, Existing and Simulated Views of Intake 2 West from SR 160, shows an intake associated 6 
with the west alignment. While this simulation includes a pumping plant, this view is representative 7 
of how an on-bank intake along the river under this alternative would look from CH E9 and could 8 
affect vista views from that roadway. The conversion of the riverbank that is grassy with riparian 9 
vegetation to the industrial looking on-bank intake is a stark visual and color contrast against the 10 
more natural colors and textures of a vegetated riverbank that is absent of structures. It also adds 11 
monotone solid color mass into a landscape where the natural colors of the landscape are earth-12 
tones and more muted. The on-bank intake would detract from the visual quality of vista views. The 13 
introduction of tall, steel 230 kV transmission lines visually contrasts to existing views of wooden 14 
utility poles. In addition, at a closer distance, views of available sky would be interrupted by the 15 
transmission lines and pumping plant. Overall, the existing vista from KOP 15 on SR 160 toward 16 
Intake 2 would be substantially impaired by vegetation removal and introduction of the intake and 17 
the Scenic Quality Rating would be reduced from a C to an E. A reduction in the Scenic Quality Rating 18 
associated with Intake 3 is representative of the effects that could occur to other vistas through the 19 
removal of vegetation, obscuring and limiting views beyond the foreground, and introducing large 20 
landforms and industrial features into a rural landscape, and this effect would be adverse (see 21 
discussions under 17.3.1.2 and 17.3.1.3). 22 

Changes to vistas associated with the intakes would be more apparent the closer the viewer is in 23 
relation to the intake. As illustrated in the simulations above, the sedimentation basins and ground 24 
level views of whole intake facility (refer to Figures 3-19a and 3-20a) are not available from a 25 
distance. However, when viewers are in close proximity to the intake and intake facilities, primarily 26 
when traveling by on SR 160 or on the Sacramento River, they would have more direct and up close 27 
views of the facility, in its entirety. Instead of tilled or vegetated agricultural lands seen in vista 28 
views from SR 160, there would be large areas of pavement and visible features associated with the 29 
intake facility. The overall size of the intake and intake facility can be understood by comparing their 30 
sizes to the vehicles modeled in the Figure 3-19a rendering. On land, the perimeter of the facility 31 
would be fenced, with secured gate access from SR 160, but the sedimentation basins would be 32 
visible through this fencing that would limit vista views. In addition, the basins would be large-scale 33 
engineered water bodies with highly regular shapes and forms would draw attention toward them, 34 
detracting from the focus of vista views. While perimeter landscaping would help to reduce the 35 
apparent scale of the facility and improve project aesthetics, it would still act to limit vista views 36 
once it matures and this effect would be adverse. 37 

Scenic vistas that would be affected by the intermediate forebay include those available from Twin 38 
Cities Road (KOPs 115 and 257 [Figure 17-87]). The intermediate forebay would be visible in the 39 
foreground from both of these scenic vistas, would encompass a 243-acre area, and include a control 40 
structure to channel water to the tunnels. While the water surface of the This forebay would not be 41 
visible, it would convert agricultural lands to a large, geometrically shaped levee embankment 42 
system that would conflict with the existing forms, patterns, colors, and textures associated with 43 
agricultural lands. However, the majority of views would be from the ground-level and would be of 44 
the berms that would prevent views of the water surface within the vista. As seen in Figure 17-87, 45 
Existing and Simulated Views of Intermediate Forebay from Twin Cities Road, the scenic vista across 46 
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agricultural fields from Twin Cities Road is fairly open but contains existing transmission lines. As 1 
for Alternative 1A, under Alternative 4, the forebay embankments would be tall enough to limit 2 
views of the tree line on the horizon. The intermediate forebay embankments would add a man-3 
made visual massing and the embankments would have a visible geometric shape immediately 4 
adjacent to the roadway. Overall, the existing vista from KOP 257 on Twin Cities Road toward the 5 
intermediate forebay would alter and reduce the available views of agricultural lands and 6 
foreground views and would reduce the Scenic Quality Rating from an E to an F. This effect would be 7 
adverse when seen from Twin Cities Road. The expanded Clifton Court Forebay would have a similar 8 
or more prominent effect on scenic vistas available from Lindemann Road depending on location. 9 
Views from Lindemann Road that are closer to Herdlyn Road would be adversely affected because 10 
they would be in closer proximity to and would have more direct views of the forebay (KOP 107). 11 
The embankments would be prominent features that would replace agricultural fields and the water 12 
surface could be visible. Views from Lindemann Road that are closer to Rivers End Marina & Storage 13 
would be partially or fully obstructed by intervening roadside vegetation and infrastructure. The 14 
Clifton Court Forebay would be expanded by 600 acres. However, while it would convert a large 15 
area of agricultural land, the forebay in this location would not an adverse effect on the landscape 16 
intermediate forebay due to the predominance of the existing adjacent Clifton Court Forebay and 17 
other water conveyance features. 18 

The pumping plants at Clifton Court Forebay would affect foreground vista views seen by residents 19 
accessing Kings Island via Clifton Court Road and background vista views from the rolling foothills, 20 
Bethany Reservoir State Recreation Area, and California Aqueduct Bikeway that are located to the 21 
southwest. Viewers on Clifton Court Road would have a direct line of site toward the facility, which 22 
would be built on elevated landform directly west of West Canal and south of Kings Island. The 23 
proposed pumping plants would each be 85 feet tall, at the top of the domed roof, and 182 feet in 24 
diameter. The facility would receive perimeter landscaping similar to intake structures but it would 25 
take several years for plantings to mature and provide screening. Therefore, the pumping plant 26 
would draw focus and become a focal point in vista views from Clifton Court Road and would limit 27 
views beyond because of the elevated landform, large pumping plants, electrical stations, substation, 28 
water treatment plan, and other associated features. However, the darker coloring of the proposed 29 
pumping facility and distance would enable the pumping facility at Clifton Court Forebay to blend 30 
with the landscape and not stand out enough in the background to negatively affect vista views 31 
available from the foothills, recreation area, or bikeway. Effects to scenic vistas would be adverse 32 
because of the pumping plant facility would become a focal point in vista views available from 33 
Clifton Court Road and limit vista views from this vantage. 34 

The tunnel work and RTM area north of Intake 2 along SR 160 (KOP 15) and the RTM areas north of 35 
Dierssen Road, north and south of Twin Cities Road (KOP 115), west of the intermediate forebay, 36 
and south of SR 12 (KOP 98) would result in a contiguous, large-scale landscape effect that would be 37 
included within the scenic vistas available from adjacent roadways. Alterations at these locations 38 
would result in sunken or elevated landforms that would be introduced into a landscape that is 39 
currently predominantly flat. These features would be visually discordant with the area’s existing 40 
forms, patterns, colors, and textures associated with views from scenic vistas of agricultural lands in 41 
the study area. 42 

Planned and unplanned safe haven work areas would be in use only temporarily and then restored 43 
once maintenance is complete. Therefore, it is expected that there would no permanent adverse 44 
visual effects to scenic vistas associated with safe haven work areas. However, shaft sites would be 45 
visible within vistas including the shaft sites by the intakes, north of Lambert Road (KOP 86), and on 46 



 
 

Aesthetics and Visual Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

17-40 
2015 

ICF 00139.14 

 

Staten Island would result in alterations at these locations and would result in elevated landforms 1 
that would be introduced into a landscape that is currently predominantly flat. These features would 2 
be visually discordant with the area’s existing forms, patterns, colors, and textures associated with 3 
views from scenic vistas of agricultural lands in the study area. Shaft sites located south of SR 12 4 
(KOP 98) and north of SR 4 would have the same effect; however, these would mostly be visible to 5 
roadway users on local roadways, and views of construction activities would be fleeting as travelers 6 
on these roadways travel by the site. Construction activities associated with the shaft sites may 7 
constitute an adverse effect on visual resources due to the physical introduction of these features 8 
and the duration of time that they would be visible in the landscape. Once construction is completed, 9 
the shaft site construction pads would remain in place and the launch and retrieval shafts would be 10 
covered with earth. This effect would be adverse. Construction of permanent access road would not 11 
generally affect scenic vistas. However, the intersection improvement along SR 12 would introduce a 12 
new transportation structure that would limit views beyond when traveling in either direction. 13 
Because the terrain is very flat, the bridge would obscure views of Mount Diable on approach to the 14 
bridge when traveling west, and this would constitute an adverse effect on scenic vistas.  15 

Most of the transmission lines would follow access roads constructed for the BDCP conveyance 16 
facilities or other existing access roads and roadways that are outside the immediate area (KOPs 15, 17 
16, 18, 19, 20, 26, 30, 34, 41, 42, 49, 54, 72, 73, 74, 86, 98, 103, 106, 107, 257, and 258). Once the 18 
proposed 230 kV electrical power transmission lines are constructed, tall steel lattice structures that 19 
would be highly visible landscape features would contrast strongly with their surroundings. The 20 
69 kV electrical power transmission lines would also be larger than wood-poled transmission lines 21 
commonly seen in the Delta. While wood-poled transmission lines are part of most existing views, 22 
new 69 and 230 kV transmission lines and their cleared ROWs would adversely affect the existing 23 
visual character by introducing large towering structures in a linear pattern that appear to march 24 
through the landscape. 25 

Besides the SR 12 intersection bridge, the effects of permanent access roads on scenic vistas would 26 
not be adverse. The effects of shaft site pads and access hatches on scenic vistas could be adverse. 27 
The large scale of intakes and intake landforms, the visual presence of large-scale tunnel work and 28 
RTM area landscape effects, the new operable barrier at the head of Old River, and the presence of 29 
new transmission lines may result in adverse effects on scenic vistas. Overall, effects on scenic vistas 30 
associated with Alternative 4 would be adverse. Mitigation Measures AES-1a, AES-1c, and AES-1e 31 
are available to address these effects. 32 

CEQA Conclusion: Because proposed permanent access roads generally follow existing ROWs, they 33 
would have less-than-significant impacts on scenic vistas. The presence of the intake structures and 34 
landforms, pumping plants,  large-scale tunnel work and RTM area landscape effects, shaft sites, and 35 
transmission lines would result in significant impacts on scenic vistas because construction and 36 
operation would result in a reduction in the visual quality in some locations and introduce dominant 37 
visual elements that would result in noticeable changes in the visual character of scenic vista 38 
viewsheds in the study area. These changes would not blend, would not be in keeping or would be 39 
incompatible with the existing visual environment, and could be viewed by sensitive receptors or 40 
from public viewing areas. 41 

Mitigation Measure AES-1a, AES-1c, and AES-1e would partially reduce these impacts by locating 42 
new transmission lines and access routes to minimize the removal of trees and shrubs and pruning 43 
needed where feasible, developing and implementing a tunnel work and RTM area management 44 
plan, and applying aesthetic design treatments to all structures to the extent feasible. Impacts on 45 
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scenic vistas associated with structures would not be reduced to a less-than-significant level 1 
because even though mitigation measures would reduce some aspects of the impact, mitigation 2 
would not reduce the level of the impact to less than significant in all instances. In addition, the size 3 
of the study area and the nature of changes introduced by the alternative would result in permanent 4 
changes to the regional landscape such that there would be noticeable to very noticeable changes 5 
that do not blend or are not in keeping with the existing visual environment based upon the viewer’s 6 
location in the landscape relative to the seen change. Thus, impacts on scenic vistas associated with 7 
Alternative 4 would be significant and unavoidable. 8 

Mitigation Measure AES-1a: Locate New Transmission Lines and Access Routes to 9 
Minimize the Removal of Trees and Shrubs and Pruning Needed to Accommodate New 10 
Transmission Lines and Underground Transmission Lines Where Feasible 11 

Please refer to Mitigation Measure AES-1a under Impact AES-1. 12 

Mitigation Measure AES-1c: Develop and Implement a Spoil/Borrow and Reusable Tunnel 13 
Material Area Management Plan 14 

Please refer to Mitigation Measure AES-1c under Impact AES-1. 15 

Mitigation Measure AES-1e: Apply Aesthetic Design Treatments to All Structures to the 16 
Extent Feasible 17 

Please refer to Mitigation Measure AES-1e under Impact AES-1. 18 

Impact AES-3: Permanent Damage to Scenic Resources along a State Scenic Highway from 19 
Construction of Conveyance Facilities 20 

NEPA Effects: Conveyance facilities under Alternative 4 would result in an overall noticeable effect 21 
on viewers relative to their current experience and enjoyment of the study area’s scenic resources 22 
along SR 160 and River Road, where the landscape sensitivity level is high (KOPs 15, 18, 20, 34 23 
[Figure 17-86a, b], 45, and 54). All three intakes (2, 3, and 5), and the tunnel work and RTM area 24 
north of Intake 2 would be immediately and prominently visible in the foreground from SR 160, 25 
including construction activities described in Impact AES-1. These conveyance facility components 26 
would introduce visually dominant and discordant features into vistas, and these elements would be 27 
very noticeable to all viewer groups. 28 

As seen in Figure 17-85, Existing and Simulated Views of Intake 2 East from South River Road, the 29 
removal of a substantial amount of riparian vegetation along the east bank provides an unobscured 30 
view of the intake facility, and associated features making the intake facility the prominent visual 31 
feature in the landscape. A substation would be introduced at the intake facility where none 32 
presently exists. The intake storage and electrical buildings introduces structures that are, similar in 33 
scale to surrounding buildings and their darker coloring would help them recede into view. The 34 
large concrete intake adds a monotone solid color mass and the red gantery cranes stand out in a 35 
landscape where the natural colors are earth-tones and more muted. Overall, the existing vista from 36 
KOP 256 on SR 160 toward Intake 2 would be substantially impaired by vegetation removal and 37 
introduction of the on-bank intake and the Scenic Quality Rating would be reduced from C to an F. A 38 
reduction in the Scenic Quality Rating associated with Intake 2 is representative of the effects that 39 
could occur to other views associated with intakes through the removal of vegetation, obscuring and 40 
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limiting views beyond the foreground, and introducing large industrial features into a rural 1 
landscape and this effect would be adverse (see discussions under 17.3.1.2 and 17.3.1.3). 2 

As seen in Figure 17-86a, Existing and Simulated Views of Intake 3 East from SR 160 in January 2012, 3 
a substantial amount of riparian vegetation would be removed along the east bank and the large, 4 
raised intake landform would be visually prominent of in the landscape, but perimeter landscaping 5 
would aid in reducing the raised landform’s apparent scale.  The scale of the intake facility buildings 6 
are in keeping with existing surrounding buildings, and the darker coloring would help them to 7 
recede into view, but they would be located at a much higher elevation than surrounding buildings, 8 
on the large raised, human-made landform. When compared to Figure 17-76a that shows Intake 3 9 
East for Alternatives 1A, 1B, 2A, 2B, 6A, 6B, 7 and 8 (PTO alternatives), the intake pad would appear 10 
to be smaller because of the perimeter landscaping that reduces its apparent scale under this 11 
alternative than for the PTO alternatives and the exclusion of a pumping plant under this alternative 12 
decreases the magnitude of visual effects from this vantage, when compared to other PTO 13 
alternatives. In addition, because of the perimeter landscaping, the intake pad appears to be 14 
somewhat of a visual continuation of the SR 160 levee from this vantage and the intake buildings are 15 
not as noticeable because they are partially screened by trees. However, the large, raised landform 16 
would be still a focal point and visually discordant in scale and mass to the existing SR 160 levee and 17 
the surrounding rural character within the vista. The intake facility would be more visible in the 18 
winter when trees are dormant. While steel 230 kV transmission lines would not be introduced 19 
under this alternative, there would be a substation that would also be visible and would add to the 20 
industrial look of the intake facilities and detract from the existing rural character. Overall, even 21 
with perimeter landscaping, existing views from KOP 34 on SR 160 toward Intake 3 would also be 22 
substantially impaired by vegetation removal and introduction of the raised intake landform and 23 
associated structures and the Scenic Quality Rating would be reduced from a D to an E. A reduction 24 
in the Scenic Quality Ratings associated with Intake 3 is representative of the effects that would 25 
occur as a result of all intakes on SR 160 at each location through the removal of vegetation, 26 
obscuring and limiting views beyond the foreground, and introducing large landforms and industrial 27 
features into a rural landscape and this effect would be adverse (see discussions under 17.3.1.2 and 28 
17.3.1.3). However, as shown in Figure 17-86b, Existing and Simulated Views of Intake 3 East from SR 29 
160 in July 2013, fast-growing poplar or cottonwood trees that were newly planted in January 2012 30 
have since grown and act to obscure large portions of the intake pad and substation. While the 31 
substation would not be as noticeable, the large landform would still be visually discordant in scale 32 
and mass to the surrounding rural character within the vista and the Scenic Quality Rating would be 33 
reduced from a D to an E. Note that, over time, the trees will continue to grow and views of Intake 3 34 
from KOP 34 could be further limited. While trees would obscure some of the views along SR 160, 35 
such as at this location, they would not do so for the entire scenic corridor.  36 

In addition, visual changes associated with the intakes would be more apparent the closer the 37 
viewer is in relation to the intake. SR 160 would be realigned approximately 175 to 215 feet further 38 
inland at the intakes, removing direct views of the river and riparian vegetation, and altering the 39 
riverine visual experience that SR 160 is noted for. As illustrated in the simulations above, the 40 
sedimentation basins and ground level views of whole intake facility and its associated site features 41 
(refer to Figures 3-19a and 3-20a) are not available from a distance. However, when viewers 42 
traveling on SR 160 are in close proximity to the intake and intake facilities, they would have more 43 
direct and up close views of the facility, in its entirety. The overall size of the intake and intake 44 
facility can be understood by comparing their sizes to the vehicles modeled in the Figure 3-19a 45 
rendering. The perimeter of the facility would be fenced, with secured gate access from SR 160, but 46 
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the sedimentation basins would be visible through this fencing. The tops of the sedimentation basins 1 
have larger dimensions than the bottoms, which measure 660 feet long, making the visible water 2 
surface area of the basins wider than the Sacramento River. In addition, the basins would be 3 
engineered water bodies with highly regular shapes and forms associated with them. Therefore, the 4 
sedimentation basins would introduce very large, visually contrasting human-made waterbodies 5 
into a landscape where the forms of existing waterways, such as the river and nearby sloughs, are 6 
much more organic. In addition, instead of tilled or vegetated agricultural lands, there would be 7 
large areas of pavement, storage buildings, drying basins, cranes, a substation, and other site 8 
features that would appear very industrial. Perimeter landscaping would help to reduce the 9 
apparent scale of and soften views associated with the facility; however, it would take several years 10 
for landscaping to mature enough to provide benefit and the facility would still be very large in 11 
comparison to existing development within this rural landscape, and this effect would be adverse. 12 
Therefore, each intake would result in an adverse visual effect on views from SR 160 and adverse 13 
effects on SR 160 would be substantially compounded by the presence of each additional intake to 14 
dramatically alter views associated with SR 160.The tunnel work and RTM areas near Intake 2 15 
would be visible from SR 160 and result in the removal of mature vegetation and topographical 16 
changes to areas that are presently flat. Once construction of the BDCP facilities is complete, these 17 
areas would result in a large-scale landscape effect that would also alter the agrarian visual 18 
character. Alterations at these locations would result in sunken or elevated landforms introduced 19 
into a landscape that is currently predominantly flat. These features would be visually discordant 20 
with the area’s existing forms, patterns, colors, textures associated with the existing agrarian 21 
character in the study area. Accordingly, tunnel work and RTM areas would result in an adverse 22 
effect on visual resources. 23 

Implementation of this alternative would require removal of visually important features such as 24 
mature trees and shrubs and agricultural land, which are scenic elements that contribute to the 25 
viewing experience available to travelers along scenic highways in the study area. These features 26 
would be replaced by industrial concrete and steel structures, multiple-acre mounds of dirt, earthen 27 
embankments, and paved areas associated with the intake facilities, large-scale sedimentation 28 
basins, intake landforms that are 30 feet above the surrounding landscape, fencing and security 29 
lights, a substation and cranes, and new access roads. These visual elements would conflict with the 30 
existing forms, patterns, colors, and textures along River Road and SR 160; would dominate 31 
riverfront views available from SR 160; and would alter broad views and the general nature of the 32 
visual experience presently available from River Road and SR 160 and would result in adverse 33 
effects. Mitigation Measures AES-1a, AES-1c, and AES-1e are available to address these adverse 34 
effects. 35 

CEQA Conclusion: Because visual elements associated with this alternative would conflict with the 36 
existing forms, patterns, colors, and textures along River Road and SR 160; would dominate 37 
riverfront views available from SR 160; and would alter broad views and the general nature of the 38 
visual experience presently available from River Road and SR 160 (thereby permanently damaging 39 
the scenic resources along a scenic highway), these impacts are considered significant. Mitigation 40 
Measures AES-1a, AES-1c, and AES-1e would help reduce these impacts through the application of 41 
aesthetic design treatments to all structures, to the extent feasible. However, impacts on visual 42 
resources resulting from damage to scenic resources that may be viewed from a state scenic 43 
highway would not be reduced to a less-than-significant level because even though mitigation 44 
measures would reduce some aspects of the impact, mitigation would not reduce the level of the 45 
impact to less than significant in all instances. In addition, the size of the study area and the nature 46 



 
 

Aesthetics and Visual Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

17-44 
2015 

ICF 00139.14 

 

of changes introduced by the alternative would result in permanent changes to the regional 1 
landscape such that there would be noticeable to very noticeable changes to the visual character of a 2 
scenic highway viewshed that do not blend or are not in keeping with the existing visual 3 
environment based upon the viewer’s location in the landscape relative to the seen change. Thus, 4 
overall, this impact would be significant and unavoidable. 5 

Mitigation Measure AES-1a: Locate New Transmission Lines and Access Routes to 6 
Minimize the Removal of Trees and Shrubs and Pruning Needed to Accommodate New 7 
Transmission Lines and Underground Transmission Lines Where Feasible 8 

Please refer to Mitigation Measure AES-1a under Impact AES-1 in the discussion of 9 
Alternative 1A. 10 

Mitigation Measure AES-1c: Develop and Implement a Spoil/Borrow and Reusable Tunnel 11 
Material Area Management Plan 12 

Please refer to Mitigation Measure AES-1c under Impact AES-1 in the discussion of 13 
Alternative 1A. 14 

Mitigation Measure AES-1e: Apply Aesthetic Design Treatments to All Structures to the 15 
Extent Feasible 16 

Please refer to Mitigation Measure AES-1e under Impact AES-1. 17 

Impact AES-4: Creation of a New Source of Light or Glare That Would Adversely Affect Views 18 
in the Area as a Result of Construction and Operation of Conveyance Facilities 19 

NEPA Effects: The following NEPA effects would result from the introduction of new sources of 20 
daytime and nighttime glare and nighttime lighting. 21 

Daytime and Nighttime Glare 22 

BDCP conveyance facilities would result in new sources of glare if they were made of materials that 23 
easily reflect light. Intakes 2, 3, and 5 and their associated pumping plants, surge towers, and 24 
facilities would create very noticeable effects relating to light and glare. Alternative 4 would result in 25 
a reduced amount of new sources of light or glare relative to Alternative 1A because there would 26 
only be three intakes instead of five, and there would not be a pumping plant at the intermediate 27 
forebay. The effects are illustrated in the simulations showing intake facilities in Figures 17-85 and 28 
17-86, where darker building colors would help to reduce the reflectiveness of those surfaces. In 29 
addition, while vegetation that absorbs light, provides shade, and screens glare would be removed, 30 
perimeter landscaping would be installed to offset the effects of vegetation removal. The amount of 31 
glare associated with surfaces would be increased if highly glossy paints or surface treatments or 32 
highly reflective materials are used, compared to satin or flat paints or surface treatments or 33 
materials that are less reflective. Sunlight would reflect off the new water surfaces of the large-scale 34 
sedimentation basins shown in the Figure 3-19a rendering. The tops of the sedimentation basins 35 
have larger dimensions than the bottoms, which measure 660 feet long, making the visible water 36 
surface area of the basins wider than the Sacramento River and creating a new source of substantial 37 
glare where none presently exists. Sunlight would reflect off the new water surfaces of the forebays, 38 
creating new sources of glare where none presently exists. In addition, the use of nighttime lighting, 39 
described below, would result in nighttime glare of the lights reflecting off water surfaces. Because 40 
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there are a large number of viewers in and around the waterways, intake structures, sedimentation 1 
basins, and forebay, effects associated with glare are considered adverse. Conversely, as vegetation 2 
and waterfowl become established following completion of the new forebays, some of these net 3 
visual impacts may be diminished. 4 

Nighttime Lighting 5 

Construction of each intake structure would take up to 4 years to complete and the pumping plant 6 
facility would take up to 12 years to complete, and construction would occur Monday through 7 
Friday for up to 24 hours per day. As discussed in Impact AES-1, dewatering near intakes, pumping 8 
plants, and certain pipeline construction areas and north of the intermediate forebay would take 9 
place 7 days per week and 24 hours per day. If evening and nighttime construction activities take 10 
place, they would require the use of extremely bright lights, and this would negatively affect 11 
nighttime views of and from the work area. Nighttime construction could also result in headlights 12 
flashing into nearby residents’ homes when construction vehicles are turning onto or off of 13 
construction access routes.  14 

Establishment of BDCP facilities in the Delta would require the use of safety lighting once built. 15 
Lighting equipment associated with BDCP facilities would increase the amount of nighttime lighting 16 
in the Delta above existing ambient light levels. In particular, security lighting for the intakes and 17 
their associated pumping plants and facilities would create very noticeable effects relating to 18 
increased nighttime light at those locations. As described in Chapter 3, Description of Alternatives, 19 
lighting would be designed in accordance with guidance given by DWR’s WREM No. 30a, 20 
Architectural Motif, State Water Project and through coordination with local agencies through an 21 
architectural review process. This guidance is set forth as follows. 22 

All artificial outdoor lighting is to be limited to safety and security requirements. All lighting is to 23 
provide minimum impact on the surrounding environment and is to be shielded to direct the light 24 
only towards objects requiring illumination. Lights shall be downcast, cut-off type fixtures with non-25 
glare finishes set at a height that casts low-angle illumination to minimize incidental spillover of light 26 
onto adjacent properties, open spaces or backscatter into the nighttime sky. Lights shall provide good 27 
color rendering with natural light qualities with the minimum intensity feasible for security, safety 28 
and personnel access. All outdoor lighting will be high pressure sodium vapor with individual 29 
photocells. Lighting will be designed per the guidelines of the IES. Additionally, all lights shall be 30 
consistent with energy conservation and are to be aesthetically pleasing. Lights will have a timed 31 
on/off program or will have daylight sensors. Lights will be programmed to be on whether personnel 32 
is present or not. 33 

Although the lighting would be designed to be shielded and oriented in such a manner as not to 34 
subject the immediate surroundings to extremes in the levels of light, these types of light generate 35 
an ambient nighttime luminesce that is visible for substantial distances from a large portion of the 36 
Delta. This glow contrasts with the rural character. Such a change would be particularly noticeable 37 
in rural areas where ambient light levels are currently low and there are nearby viewers. Because 38 
the study area currently experiences low levels of light because there are fewer light/glare 39 
producers than are typical in urban areas, and because there are a larger number of viewers in and 40 
around the waterways, intake structures, and intermediate forebay, effects associated with 41 
nighttime light are considered adverse. Mitigation Measures AES-4a through AES-4c are available to 42 
address these effects. 43 

CEQA Conclusion: The impacts associated with light and glare under Alternative 4 are significant 44 
because there are a larger number of viewers in and around the waterways, intake structures, the 45 
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pumping plant facility, and forebays; BDCP facilities would increase the amount of nighttime lighting 1 
in the Delta above existing ambient light levels; and the study area currently experiences low levels 2 
of light because there are fewer light/glare producers than are typical in urban areas. Mitigation 3 
Measures AES-4a through AES-4c would help reduce these impacts by limiting construction to 4 
daylight hours within 0.25 mile of residents, minimizing fugitive light from portable sources used for 5 
construction, and installing visual barriers along access routes, where necessary, to prevent light 6 
spill from truck headlights toward residences; however, these mitigation measures would not 7 
reduce impacts to a less-than-significant level because even though mitigation measures would 8 
reduce some aspects of the impact, mitigation would not reduce the level of the impact to less than 9 
significant in all instances. In addition, the size of the study area and the nature of changes 10 
introduced by the new light and glare sources would result in permanent changes to the regional 11 
landscape such that there would be noticeable changes to the visual character that do not blend or 12 
are not in keeping with the existing visual environment based upon the viewer’s location in the 13 
landscape relative to the seen change. Thus, the new sources of daytime and nighttime light and 14 
glare associated with Alternative 4 would result in significant and unavoidable impacts on public 15 
views in the project vicinity. 16 

Mitigation Measure AES-4a: Limit Construction to Daylight Hours Within 0.25 Mile of 17 
Residents 18 

The BDCP proponents will minimize the effect of nighttime construction light and glare on 19 
nearby residences by limiting construction hours within 0.25 mile of residents. 20 

 Construction activities scheduled to occur between 7 a.m. or 7 p.m. will not take place before 21 
or past daylight hours (which varies according to season) within 0.25 mile of sensitive 22 
residential receptors. 23 

Implementation of this mitigation measure will eliminate use of high-wattage lighting sources to 24 
operate in the dark and would minimize introduction of new nighttime light and glare sources in 25 
these areas to the extent feasible. 26 

Mitigation Measure AES-4b: Minimize Fugitive Light from Portable Sources Used for 27 
Construction 28 

The BDCP proponents will minimize fugitive light from portable lighting sources used during 29 
construction by adhering to the following practices. 30 

 At a minimum, project-related light and glare will be minimized to the maximum extent 31 
feasible, given safety considerations. 32 

 Color-corrected halide lights will be used. 33 

 Portable lights will be operated at the lowest allowable wattage and height and will be 34 
raised to a height no greater than 20 feet. 35 

 All lights will be screened and directed down toward work activities and away from the 36 
night sky and nearby residents to the maximum extent safely possible. 37 

 The number of nighttime lights used will be minimized to the greatest extent possible. 38 

Implementation of this measure will reduce—to the extent feasible as governed by site-specific 39 
safety requirements—the overall amount of new daytime and nighttime light and glare 40 
introduced to the project vicinity during construction. 41 
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Mitigation Measure AES-4c: Install Visual Barriers along Access Routes, Where Necessary, 1 
to Prevent Light Spill from Truck Headlights toward Residences 2 

BDCP proponents will evaluate construction routes and identify portions of access routes where 3 
the use of visual barriers would minimize the introduction of new light and glare from 4 
construction truck headlights and the impact on nearby residents. 5 

The BDCP proponents will install a visual barrier along portions of access routes where 6 
screening would prevent excessive light spill toward residents from truck headlights being used 7 
during nighttime construction activities. These visual barriers will meet the following 8 
performance criteria. 9 

 The visual barrier will be a minimum of 5 feet high and will provide a continuous surface 10 
impenetrable by light. This height may be obtained by installing a temporary structure, such 11 
as fencing (e.g., chain link with privacy slats) or a semi-permanent structure, such as a 12 
concrete barrier (e.g., a roadway median barrier or architectural concrete wall system) 13 
retrofitted with an approved visual screen, if necessary, to meet the required height. 14 

 The visual barriers will be of a material or have a color treatment appropriate for the 15 
location and traffic safety requirements. The use of glossy materials will be avoided. 16 

Implementation of this measure will minimize the extent of construction truck headlight glare 17 
intruding into nearby residential areas. 18 

Impact AES-5: Substantial Alteration in Existing Visual Quality or Character during Operation 19 

NEPA Effects: Once in operation, visible maintenance activities on the intakes, tunnels, 20 
sedimentation basins, pumping plant facility, forebays, and transmission lines would be required 21 
periodically. Intake facilities would require painting, cleaning, and repairs. Sediment and debris 22 
removal would occur at intake openings to keep these facilities in Sedimentation would be dredged 23 
and sediment would be removed from drying basins annually. Forebays would be dredged to 24 
remove sediment at approximately 50-year intervals and embankments would receive vegetation 25 
removal and repairs. Tunnels would require periodic inspection and would have vehicles parked 26 
near shaft sites while tunnels are accessed for inspection. Transmission lines would require periodic 27 
vegetation removal within the ROWs. Maintenance activities could be visible from the water or land 28 
by sensitive viewers in proximity to these features. The greatest visual effects resulting from 29 
operations would be maintenance of the intakes and dredging of the sedimentation basins and 30 
forebays. However, all activities would maintain the visual character of the facilities, once built, and 31 

would not act to further change the visual quality or character of the facilities or surrounding 32 

visual landscape during operation. This includes maintaining the colors of the intakes, pumping 33 
plants, and associated site features and cleaning the facilities and keeping forebay embankments 34 
and transmission line ROWs cleared of vegetation; dredged sedimentation basins and forebays 35 
would appear the same after the activity is complete. Therefore, the physical act of maintenancing 36 
the facilities would be the primary visible element during operation. These activities would require 37 
little to heavier equipment to maintenance facilities. However, heavy equipment associated with 38 
agricultural production and levee maintenance are common in the area and maintenance activities 39 
would not differ greatly in the types of equipment and movements seen in the agricultural/leveed 40 
landscape. In addition, maintenance activities are anticipated to occur within a short period of time 41 
and cease when complete. However, these temporary maintenance activities are anticipated to 42 
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occur within a short period of time, and effects on the existing visual quality and character during 1 
operation would not be adverse. 2 

CEQA Conclusion: Maintenance of the conveyance facilities (i.e., intakes, tunnels, forebays and 3 
transmission lines) would be required periodically and would involve painting, cleaning, and repair 4 
of structures; dredging at forebays (at approximately 50-year intervals); vegetation removal and 5 
care along embankments; tunnel inspection; and vegetation removal within transmission line ROWs. 6 
These activities could be visible from the water or land by sensitive viewers in proximity to these 7 
features. All activities would maintain the visual character of the facilities, once built, and would not 8 
act to further change the visual quality or character of the facilities or surrounding visual landscape 9 
during operation. This includes maintaining the colors of the intakes, pumping plants, and 10 
associated site features and cleaning the facilities and keeping forebay embankments and 11 
transmission line ROWs cleared of vegetation; dredged sedimentation basins and forebays would 12 
appear the same after the activity is complete. Therefore, the physical act of maintenancing the 13 
facilities would be the primary visible element during operation. These activities would require little 14 
to heavier equipment to maintenance facilities. However, heavy equipment associated with 15 
agricultural production and levee maintenance are common in the area and maintenance activities 16 
would not differ greatly in the types of equipment and movements seen in the agricultural/leveed 17 
landscape. In addition, maintenance activities are anticipated to occur within a short period of time 18 
and cease when complete. These visible maintenance activities would be temporary, intermittent, 19 
and short-term impacts on the existing visual quality and character of the affected areas during 20 
operation and would be considered less than significant. Maintenance and operation of Alternative 21 
4, once constructed, would not result in further substantial changes to the existing natural viewshed 22 
or terrain, alter existing visual quality of the region or eliminate visual resources, or obstruct or 23 
permanently reduce visually important features. Thus, overall, Alternative 4 would have a less-than-24 
significant impact on existing visual quality and character during maintenance and operation of the 25 
facilities in the study area. No mitigation is required. 26 

Impact AES-6: Substantial Alteration in Existing Visual Quality or Character during 27 
Implementation of CM2–CM21 28 

Under Alternative 4, CM3 (natural communities protection and restoration) would be the 29 
mechanism to preserve lands to aid in implementing measures CM4–CM11. CM12 (methylmercury 30 
management), CM13 (invasive aquatic vegetation control), and CM21 (nonproject diversions) would 31 
be integrated into site-specific restoration designs and operations under CM3–CM11 (discussed 32 
below) and would appear to be an integrated part of those measures and not independent visual 33 
features. CM14 (operation of the Stockton Deep Water Ship Channel Aeration Facility), CM17 (illegal 34 
harvest reduction), CM19 (urban stormwater treatment), CM20 (recreational users invasive species 35 
program) are management measures that would not result in changes to the visual environment. 36 
Thus, CM14, CM17, CM19, and CM20 are not discussed further. 37 

Existing Visual Quality and Character 38 

Under Alternative 4, CM2 could introduce many features that would be visible in the landscape; 39 
these are described in Chapter 3, Description of Alternatives. These features include fish 40 
management facilities (e.g., screens, ladders, ramps, barriers); realignment of waterways; additional 41 
hydrologic monitoring stations; a floodplain fish rearing pilot project at Knaggs Ranch; support 42 
facilities (operations buildings, parking lots, access facilities such as roads and bridges) necessary to 43 
provide safe access for maintenance and monitoring; modification, removal, and construction of 44 
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berms, levees, and water control structures. These actions have the potential to have adverse visual 1 
effects because of their proximity to sensitive receptors, duration of construction activities, and 2 
changes to the visual environment resulting from these proposed actions. 3 

The Yolo Bypass, under CM2, would also be flooded for longer periods to improve habitat and 4 
spawning for covered fish species and to reduce stranding. While the increase in duration of 5 
flooding is not known, it is anticipated that there would not be an adverse effect on visual resources 6 
because the flooding, which is an existing visual condition, would occur during the normal flood 7 
season of the bypass and just extend that season. Therefore, the extended flood duration is not 8 
considered adverse. 9 

CM4–CM11 would result in the conversion of primarily agricultural lands to restored or enhanced 10 
habitat. Activities associated with the implementation of restoration and habitat enhancement 11 
would take place over 40 years across all conservation measures, often during a relatively short 12 
window each year, and the overall intensity and duration of each action would vary based on the 13 
individual project. CM15 (predator control) may result in temporary, localized changes by removing 14 
predator hiding spots, modifying channel geometry, physically removing predators, and utilizing 15 
other control methods as dictated by site-specific conditions. This could result in physical changes to 16 
the visual environment at site-specific locations that could be visible to water- and land-based 17 
recreationists and other viewer groups, based on location. This may have beneficial or adverse 18 
effects based on the size of proposed projects and pre-and post-project conditions (e.g., if 19 
restoration is implemented and improves pre-project conditions or if natural vegetation is removed 20 
and replaced with riprap which would degrade pre-project conditions). CM16 (nonphysical fish 21 
barriers) would use sound, light, and bubbles at the Head of Old River, the Delta Cross Channel, 22 
Georgiana Slough, and, potentially, at Turner Cut, and Columbia Cut (note that Turner and Columbia 23 
Cut each have two channels, and thus would require two barriers) to direct fish passage. The lights 24 
and bubbles may be visible to water-based recreationists, especially at dusk and night, and sound (if 25 
audible) could attract viewers’ attention toward the nonphysical barriers. Small scale changes may 26 
be visible on the banks or in the water to be used for anchoring that could result in adverse visual 27 
effects. CM18 (conservation hatcheries) would result in visual changes to the environment by 28 
building a new hatchery that consists of a facility on the edge of the Sacramento River and a larger 29 
supplementation production facility nearby. This would require conversion of existing land uses 30 
along the river and nearby to a built facility. CM21 (nonproject diversions) would result in changes 31 
to the visual environment due to removal of individual diversions; consolidation of multiple 32 
unscreened diversions to a single or fewer screened diversions placed in lower quality habitat; 33 
relocation of diversions from high quality to lower quality habitat, in conjunction with screening; 34 
and reconfiguration and screening of individual diversions in high quality habitat. This could result 35 
in the removal and restoration at some locations that would result in beneficial effects or could 36 
introduce new structures where none presently exist that could be adverse. 37 

Presently, it is not uncommon for heavy equipment to be seen, intermittently, for existing levee 38 
maintenance, agricultural, and dredging operations; site-specific construction; and use in managing 39 
wetlands and other land uses. Implementation of restoration and enhancement features would also 40 
introduce considerable heavy equipment and associated vehicles, including dozers, graders, 41 
scrapers, and trucks, into the viewshed of all viewer groups in the vicinity. Construction may include 42 
the creation of new levees; breeching existing levees; the creation of habitat levees; increasing 43 
connectivity between marshes and waterways; grading; planting; and redirecting intakes, 44 
discharges, and outfalls. In addition, acquiring public and private property to restore or enhance 45 
lands could displace occupants and would require infrastructure improvements such as roadways, 46 
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parking lots, and utilities. These actions may also include the construction of new public features 1 
such as interpretive facilities and restrooms at some locations. These proposed actions would create 2 
changes in views of and from the study area throughout the construction period, which may last 3 
longer than 2 years depending on the specific project and effort required for construction. Because 4 
of the unknown location of site-specific restoration activities, potential presence of sensitive 5 
viewers, the potential for construction periods to last longer than 2 years, and varying intensity of 6 
construction, effects associated with implementation of these conservation measures are considered 7 
adverse for their potential to affect site-specific features that may be pre-existing and sensitive 8 
receptors that would witness these changes. 9 

Implementation of restoration actions and conservation measures under Alternative 4 would have a 10 
noticeable effect on the visual character and quality of the study area and its surroundings. 11 
Locations that are currently characterized by physical features associated with agricultural activities 12 
would be altered through the establishment of new wetlands, marshes, or restored riparian 13 
corridors. These areas may be denuded of vegetation, or may appear to be so from a distance 14 
because of immature planted vegetation that would be similar in appearance to tilled or newly 15 
planted agricultural fields. The sites would be in a transitional state, and over a period of from one to 16 
several years, plant species would mature and vegetation would recolonize the sites. Because these 17 
sites would be scattered throughout the conservation zones, they would not create a visual 18 
imposition on the landscape or be perceived as a centralized, large-scale visual change. In addition, 19 
restored/enhanced sites would increase the amount of native vegetative communities that attract 20 
wildlife, thus befitting the visual quality and diversity of the study area. The visual characteristics of 21 
these new landscapes would be consistent with other natural marsh or wetland areas of the Delta. In 22 
this sense, the BDCP would have a beneficial effect on the visual character and quality of the 23 
restoration areas and their surroundings. 24 

Scenic Vistas 25 

Under Alternative 4, CM2 has the potential to visually alter scenic vistas depending on the location 26 
of various modifications, such as levee construction or removal. CM4–CM11 would result in the 27 
conversion of primarily agricultural lands to restored or enhanced habitat. CM16, CM18, CM15, and 28 
CM21 have the potential to introduce visually discordant features into scenic vistas, if they are 29 
located within a vista viewshed. Once constructed, large-scale changes to scenic vistas would result 30 
from conversion of agriculture lands to restored/enhanced areas that have more topographic 31 
variation and variable vegetative cover. Because exact locations of restoration/enhancement sites 32 
have not been identified, effects on site-specific scenic vistas cannot be determined. However, views 33 
of the large areas proposed for restoration/enhancement could likely change from agricultural or 34 
developed uses to areas with more natural features such as marshes and wetlands. 35 

Depending on the location, the effect on scenic vistas could be beneficial or adverse. Beneficial 36 
effects would occur where flat agricultural lands and row crops are replaced by restored wetlands 37 
and riparian vegetation, because natural areas are rarer scenic features in the Delta and such a 38 
change would increase visual diversity. In general, wetlands would provide excellent vista 39 
opportunities because the restored vegetation cover would provide visual interest and would not 40 
block distant background views. However, at some sites, restoration/enhancement of agricultural 41 
lands to riparian forest could block long-distance vistas from scenic vista areas. For example, 42 
riparian forest plantings installed along a river segment where roadway travelers currently have 43 
open vistas of the waterway would mature and result in more restricted views of the river and vistas 44 
beyond. Restoration/enhancement actions could also result in the creation of new scenic vistas, 45 
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perhaps through the removal of existing agricultural tree rows and the establishment of vista points 1 
at specific locations or viewing opportunity areas along newly created recreational trails. 2 

After completion of construction activities necessary for restoration, areas surrounding the 3 
restored/enhanced area may be denuded of vegetation, or appear to be so from a distance because 4 
of immature planted vegetation would be similar in appearance to tilled or newly planted 5 
agricultural fields. The sites would be in a transitional state, and over a period of one to several 6 
years, plant species would mature and vegetation would recolonize the sites. The sites would be 7 
scattered throughout the conservation zones so would not create a visual imposition on the 8 
landscape or be perceived as a centralized, large-scale visual change. In addition, restored/enhanced 9 
sites would increase the amount of native vegetative communities that attract wildlife, thus helping 10 
to improve the visual quality and diversity of the restored areas. The visual characteristics of these 11 
restored/enhanced landscapes would be similar to other areas of the Delta that are in a natural 12 
marsh or wetland state and more limited in extent than the widespread areas of agricultural 13 
development. In this sense, the BDCP would have an overall beneficial effect related to the 14 
enhancement and creation of scenic vistas in the Delta. However, site-specific restoration 15 
information and plans need to be developed before the site-specific effects on scenic vistas can be 16 
determined. 17 

Scenic Highways 18 

No restoration actions are expected to be established in areas along SR 160. However, it is possible 19 
that actions proposed for some areas would be visible in the middleground and background views 20 
from SR 160. These areas are: the portions of CZ 3 on the west side of the Sacramento River that 21 
extends from Sacramento to the confluence with the Yolo Bypass; CZ 5, on the east/south side of the 22 
Sacramento River that extends from Intake 1 to Pittsburg; and CZ 10, just south of CZ 5 and spanning 23 
both sides of SR 4 near Antioch. In addition, CZ 7 would be visible in the middleground and 24 
background views from I-580, which is a state-designated scenic route in San Joaquin County. CM15, 25 
CM16, CM18, and CM21 have the potential to introduce visually discordant features as viewed from 26 
scenic highways, if they are located within the viewshed of a scenic highway. During the near term, 27 
changes to the visual environment resulting from vegetation removal may be noticeable to travelers 28 
along these routes. These areas may be denuded of vegetation, or appear to be so from a distance 29 
because of immature planted vegetation that would be similar in appearance to tilled or newly 30 
planted agricultural fields. The sites would be in a transitional state, and over a period of one to 31 
several years, plant species would mature and vegetation would recolonize the sites. The sites 32 
would be scattered throughout the conservation zones so would not create a visual imposition on 33 
the landscape or be perceived as a centralized, large-scale visual change. In addition, 34 
restored/enhanced sites would increase the amount of native vegetative communities that attract 35 
wildlife, thus helping to improve the visual quality and visual diversity of the restoration area. Due 36 
to the distance, changes associated with restoration activities would not affect the visual quality 37 
along these scenic highway corridors and would not result in adverse effects. 38 

Light and Glare 39 

The intent of the restoration actions would be to establish native vegetation along riparian corridors 40 
by allowing inundation of areas or by converting existing agricultural lands to tidal wetlands. Given 41 
the nature of CM2–CM21, only a few new project-related sources of light and glare would be 42 
expected to result from their implementation. Restored areas would largely be natural habitat areas. 43 
CM16 and CM18 have the potential to introduce new lighting sources through project features while 44 
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it is not likely that CM15 and CM21 would introduce new sources of light. Limited lighting could be 1 
installed at some facilities, such as flood gates/pumping facilities, operations buildings, and visitor 2 
facilities. At this time, it is not known where these facilities would be proposed; however, it is 3 
anticipated that there would be a very limited number of such facilities and that the lighting would 4 
be reduced to the minimum necessary to provide safety and security and that effects would not be 5 
adverse. 6 

Summary 7 

NEPA Effects: There may be site-specific, localized adverse visual effects. These conservation 8 
measures would alter the Delta landscape by incrementally, and substantially, introducing elements 9 
into the study area over time. This could pave the way for the gradual transition of a much valued 10 
cultural and regional landscape and make it easier for other similar projects to be implemented over 11 
time because of the devalued baseline conditions, compared to Existing Conditions, if conservation 12 
measures are not planned and implemented in a manner that protects visual resources. CM2–CM21, 13 
when combined with CM1, could substantially alter the visual character of the study area, which is 14 
strongly identified by its agricultural and water-based Delta landscapes and communities. These 15 
landscapes and communities could be adversely affected by the introduction of discordant visual 16 
features, removal of existing buildings and landscape elements of value, and through the potential 17 
for indirect impacts associated with other development potentially setting a precedent for other 18 
development to occur. All of these effects would alter the visual character of the existing regional 19 
landscape. While many planning and regulatory documents recognize the unique visual resources of 20 
the Delta and the importance of this regional visual landscape as a shared and endangered resource, 21 
there is no comprehensive planning or regulatory document to aid in the preservation of this 22 
resource and to serve as guidance for development within this landscape. 23 

Mitigation Measures AES-1a through AES-1g and Mitigation Measures AES-4a through AES-4c are 24 
available to address effects from habitat restoration and enhancement actions under CM2–CM21. In 25 
addition, Mitigation Measures AES-6a and AES-6b are available to help reduce adverse visual effects. 26 
Upon development of site-specific design information and plans, additional mitigation measures 27 
may be identified to address action-specific adverse effects. However, each individual project under 28 
CM2–CM21 would undergo the environmental compliance process that would be used to determine 29 
what additional mitigation measures, would be deemed appropriate to reduce adverse effects and to 30 
assess compliance with relevant regulations. Finally, Mitigation Measure AES-6c is available to help 31 
inventory, classify, and protect the unique visual landscape of the Delta. 32 

CEQA Conclusion: As described under the relevant headers above, which correspond to the CEQA 33 
checklist, implementation of conservation measures under Alternative 4 has the potential to affect 34 
existing visual quality and character, views of scenic vistas, views from scenic highways, and 35 
introduce new sources of light and glare in the study area. Impacts on the existing visual quality and 36 
character would be significant where use of large amounts of heavy construction equipment, 37 
changes in topography, and introduction of new structures or facilities with new sources of light and 38 
glare where none presently exist would take place in the vicinity of sensitive receptors. However, 39 
because a number of factors that would determine the level of change are unknown—the location of 40 
site-specific restoration activities, potential presence of sensitive viewers, potential for construction 41 
periods to last longer than 2 years, and varying intensity of construction—impacts associated with 42 
implementation of these conservation measures (CM2–CM21) on visual quality and character, scenic 43 
vistas, and light and glare sources, are considered significant. However, impacts to scenic highways 44 
would not be substantial because of the distance that implemented conservation measures would be 45 
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away from scenic highways. Therefore, while changes associated with visual quality and character, 1 
scenic vistas, and light and glare sources are considered significant, changes associated with these 2 
activities would not affect the visual quality along scenic highway corridors and this impact would 3 
be less than significant. Site-specific restoration information and plans need to be developed before 4 
the site-specific effects on the existing visual character, scenic vistas, and light and glare can be 5 
determined. 6 

Several mitigation measures and environmental commitments (described under Impact AES-1) are 7 
available to minimize the impacts on visual quality and character in the study area that could result 8 
from implementation of these conservation measures. As summarized below, these measures could 9 
be applied to individual restoration projects or actions as appropriate for the site-specific conditions 10 
and design considerations. In addition, each restoration project or action would undergo an 11 
environmental compliance process that would be used to determine what additional mitigation 12 
measures would be deemed appropriate to reduce significant effects. Mitigation Measures AES-1a 13 
through AES-1g could be applied to minimize impacts by locating new transmission lines and access 14 
routes to minimize the removal of trees and shrubs and pruning needed where feasible, installing 15 
visual barriers between construction work areas and sensitive receptors, developing and 16 
implementing a spoil/borrow and RTM area management plan, restoring barge unloading facility 17 
sites once decommissioned, applying aesthetic design treatments to all structures to the extent 18 
feasible, locating concrete batch plants and fuel stations away from sensitive visual resources and 19 
receptors and restoring the sites upon removal of facilities, and using best management practices to 20 
implement a project landscaping plan. Mitigation Measures AES-4a through AES-4c could be used to 21 
reduce the effects of new light and glare sources by limiting construction to daylight hours within 22 
0.25 mile of residents, minimizing fugitive light from portable sources used for construction, and 23 
installing visual barriers along access routes, where necessary, to prevent light spill from truck 24 
headlights toward residences. In addition, Mitigation Measures AES-6a and AES-6b would further 25 
minimize impacts on visual resources by undergrounding new or relocated utility lines, where 26 
feasible, and through an evaluation of an afterhours low-intensity and lights off policy. Finally, 27 
implementation of Mitigation Measure AES-6c would provide a strategy for the protection of the 28 
unique visual landscape of the Delta. 29 

While some of these conservation measures could result in beneficial impacts through the 30 
restoration of natural habitat and these mitigation measures would reduce the severity of impacts, it 31 
is unknown whether they would be reduced to a less-than-significant level because of uncertainties 32 
associated with future implementation of CM2–CM21. In addition, the size of the study area and the 33 
nature of changes introduced by these conservation measures would result in permanent changes to 34 
the regional landscape such that there would be noticeable changes to the visual character that may 35 
or may not blend or be in keeping with the existing visual environment. Thus, implementation of 36 
CM2–CM21 would result in significant and unavoidable impacts on the existing visual quality and 37 
character in the study area. 38 

Mitigation Measure AES-1a: Locate New Transmission Lines and Access Routes to 39 
Minimize the Removal of Trees and Shrubs and Pruning Needed to Accommodate New 40 
Transmission Lines and Underground Transmission Lines Where Feasible 41 

Please refer to Mitigation Measure AES-1a under Impact AES-1. 42 
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Mitigation Measure AES-1b: Install Visual Barriers between Construction Work Areas and 1 
Sensitive Receptors 2 

Please refer to Mitigation Measure AES-1b under Impact AES-1. 3 

Mitigation Measure AES-1c: Develop and Implement a Spoil/Borrow and Reusable Tunnel 4 
Material Area Management Plan 5 

Please refer to Mitigation Measure AES-1c under Impact AES-1. 6 

Mitigation Measure AES-1d: Restore Barge Unloading Facility Sites Once Decommissioned 7 

Please refer to Mitigation Measure AES-1d under Impact AES-1. 8 

Mitigation Measure AES-1e: Apply Aesthetic Design Treatments to All Structures to the 9 
Extent Feasible 10 

Please refer to Mitigation Measure AES-1e under Impact AES-1. 11 

Mitigation Measure AES-1f: Locate Concrete Batch Plants and Fuel Stations Away from 12 
Sensitive Visual Resources and Receptors and Restore Sites upon Removal of Facilities 13 

Please refer to Mitigation Measure AES-1f under Impact AES-1. 14 

Mitigation Measure AES-1g: Implement Best Management Practices to Implement Project 15 
Landscaping Plan 16 

Please refer to Mitigation Measure AES-1g under Impact AES-1. 17 

Mitigation Measure AES-4a: Limit Construction to Daylight Hours Within 0.25 Mile of 18 
Residents 19 

Please refer to Mitigation Measure AES-4a under Impact AES-4. 20 

Mitigation Measure AES-4b: Minimize Fugitive Light from Portable Sources Used for 21 
Construction 22 

Please refer to Mitigation Measure AES-4b under Impact AES-4. 23 

Mitigation Measure AES-4c: Install Visual Barriers along Access Routes, Where Necessary, 24 
to Prevent Light Spill from Truck Headlights toward Residences 25 

Please refer to Mitigation Measure AES-4c under Impact AES-4. 26 

Mitigation Measure AES-6a: Underground New or Relocated Utility Lines Where Feasible 27 

BDCP proponents will underground new or relocated utility lines, where feasible, to reduce or 28 
improve adverse visual effects associated with the visual intrusion of such features in the 29 
landscape. New or relocated utility lines will not be underground where undergrounding would 30 
constitute an adverse effect on sensitive habitats or sensitive species or require the removal of 31 
healthy native trees that would fall under the definition of a native heritage tree. For the 32 
purpose of this mitigation measure, a native heritage tree is defined for this project using 33 
guidance set forth in the City of Sacramento Heritage Tree Ordinance, as follows. 34 
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 Any tree of any species with a trunk circumference of one hundred (100) inches or more, 1 
which is of good quality in terms of health, vigor of growth and conformity to generally 2 
accepted horticultural standards of shape and location for its species. 3 

 Any native Quercus species, Aesculus California, or Platanus Racemosa, having a 4 
circumference of 36-inches or greater when a single trunk, or a cumulative circumference of 5 
36-inches or greater when a multi-trunk, which is of good quality in terms of health, vigor of 6 
growth and conformity to generally accepted horticultural standards of shape and location 7 
for its species. 8 

 Any tree 36-inches in circumference or greater in a riparian zone. The riparian zone is 9 
measured from the centerline of the water course to 30-feet beyond the high water line (City 10 
of Sacramento 2012). 11 

Other trees may also be protected, as deemed appropriate by BDCP proponents to be of special 12 
historical or environmental value or of significant community benefit. 13 

Implementation of this measure, where possible, will avoid the introduction of new 14 
aboveground utility lines and result in an improved view in areas where existing utility lines 15 
could be relocated underground. 16 

Mitigation Measure AES-6b: Develop and Implement an Afterhours Low-Intensity and 17 
Lights Off Policy 18 

The BDCP proponents will evaluate measures and develop and implement of a commercial and 19 
public buildings lighting policy to minimize the impact of building lighting on nearby sensitive 20 
viewers. The policy will include the following performance standards. 21 

 Require building design to include low-intensity interior safety lighting for use during 22 
afterhours. This practice would decrease the amount of nighttime light that would occur 23 
from using standard interior lighting as safety lighting. 24 

 Prevent unnecessary overuse of interior nighttime lighting, requiring that offices and 25 
businesses implement a “lights-off” policy. This practice requires that all non-safety lighting 26 
be turned off at night (such as in offices and hallways), after business hours. This standard 27 
can be accomplished through use of movement activated lighting systems. 28 

 Prohibit use of harsh mercury vapor or low-pressure sodium bulbs. 29 

Such a policy can greatly reduce the amount of nighttime light pollution that is created by 30 
standard office and business practices. 31 

Mitigation Measure AES-6c: Implement a Comprehensive Visual Resources Management 32 
Plan for the Delta and Study Area 33 

The BDCP project proponents will work with federal, state, and local stakeholders to implement 34 
a visual resources management plan for the Delta and study area. The visual resources 35 
management plan will be developed based on the following considerations and performance 36 
standards. 37 

 The purpose of the visual resources management plan will be to protect and enhance the 38 
visual landscape and will not serve as a mechanism to allow for undue development or to 39 
facilitate advanced development of the Delta and study area. 40 
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 The visual resources management plan will implement a prescribed methodology for 1 
inventorying and classifying all visual landscapes within the study area. This methodology 2 
will utilize measures similar to BLM and USDA Forest Service inventorying techniques or 3 
will develop its own methodology for inventorying study area visual landscapes. This 4 
methodology will incorporate a quantifiable measure of visual landscapes that can be used 5 
to determine areas for preservation, enhancement, and smart development, and to measure 6 
and monitor visual effects on the study area landscape over time. This inventory will include 7 
an inventory of viewer groups and viewer responses to adequately identify publicly valued 8 
visual landscapes. 9 

 The inventory of visual landscapes within the study area will be used as a tool to preserve 10 
the visual landscape and to guide smart growth and development. 11 

 The visual resources management plan will implement regulatory language to protect visual 12 
resources of the study area, based on preserving important and sensitive visual landscapes. 13 
It will also identify design and management measures for avoidance of adverse effects. 14 

 The visual resources management plan will identify and facilitate the preservation of 15 
sensitive visual landscapes through the planning and establishment of scenic easements and 16 
official federal and/or state designation for the protection of scenic resources (e.g., historic 17 
and/or scenic trails, designated scenic areas, scenic highways/byways, and wild and scenic 18 
rivers). 19 

 The visual resources management plan will serve to encourage the integrated use of 20 
environmental design arts, as outlined in Section 102(A) of NEPA, so that projects within the 21 
study area are designed to be self-mitigating instead of waiting until the environmental 22 
analysis process to establish design measures that mitigate a project’s visual effects. 23 

 The visual resources management plan will recognize and work with the evolving visual 24 
landscape as it relates to climate change and sea level rise. It will establish proactive design 25 
and management measures that protect the evolving landscape and visual integrity of the 26 
study area and will not facilitate reactive design and management measures that could 27 
adversely alter the visual landscape of the study area. 28 

 The visual resources management plan for the study area will be an adaptive management 29 
tool and will undergo periodic updates every 20 years. 30 

 CM2–CM21 will comply with this visual resources management plan. 31 

Impact AES-7: Compatibility of the Proposed Water Conveyance Facilities and Other 32 
Conservation Measures with Federal, State, or Local Plans, Policies, or Regulations 33 
Addressing Aesthetics and Visual Resources 34 

NEPA Effects: Constructing conveyance facilities (CM1) and implementing CM2–CM21 under 35 
Alternative 4 would be similar to Alternative 1A, Impact AES-7, with the key difference related to 36 
construction of only Intakes 2, 3, and 5 and could result in the potential for some incompatibilities 37 
with plans and policies related to preserving the visual quality and character of the Delta. A number 38 
of plans and policies that coincide with the study area boundaries provide guidance for visual 39 
resource issues as overviewed in Section 17.2, Regulatory Setting. This overview of plan and policy 40 
compatibility evaluates whether Alternative 4 is compatible or incompatible with such enactments, 41 
rather than whether impacts are adverse or not adverse or significant or less than significant. If the 42 
incompatibility relates to an applicable plan, policy, or regulation adopted to avoid or mitigate visual 43 
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effects, then an incompatibility might be indicative of a related significant or adverse effect under 1 
CEQA and NEPA, respectively. These physical effects of Alternative 4 on visual resources are 2 
addressed in Impacts AES-1 through AES-6, above. The following is a summary of compatibility 3 
evaluations related to visual resources for plans and policies relevant to the BDCP. 4 

Conveyance Facilities 5 

 The Sierra Resource and Cosumnes River Preserve Management Plans protect the Cosumnes 6 
River Preserve. Views within the Cosumnes River Preserve would not be affected by Alternative 7 
4 because it is located east of I-5 and public views of the project site available from trails are 8 
obscured by riparian vegetation and I-5. 9 

 The Suisun Marsh is protected by the San Francisco Bay Conservation and Development 10 
Commission Suisun Marsh Protection Plan. The eastern boundary of the Suisun Marsh extends 11 
to Collinsville Road in southern Solano County and falls within the westernmost portion of the 12 
study area. Views from Suisun Marsh would not be affected by this alternative because project 13 
features would be obscured by distance, the Altamont Hills, and intervening trees, 14 
infrastructure, and development. 15 

 EBRPD parks within the study area include Browns Island, Antioch/Oakley, and Big Break Parks 16 
(East Bay Regional Park District 2013b). Views from these parks would not be affected by this 17 
alternative because project features would be obscured by distance, the Altamont Hills, and 18 
intervening trees, infrastructure, and development. 19 

 The cities of Antioch, Brentwood, Oakley, Sacramento, Lathrop, Stockton, Tracy, Rio Vista, 20 
Suisun City, and West Sacramento would not be affected by this alternative because there are no 21 
project features within or visible from these cities. Therefore, this alternative would be 22 
consistent with the protection of visual resources covered under those general plans. 23 

 The Johnston-Baker-Andal-Boatwright Delta Protection Act of 1992, Delta Protection 24 
Commission Land Use and Resource Management Plan for the Primary Zone of the Delta, Delta 25 
Plan, Brannan Island and Franks Tract State Recreation Areas General Plan are all focused on 26 
the protection of resources, including visual resources, within the Delta. While constructing and 27 
operating conveyance facilities under this alternative are intended to provide ecosystem 28 
benefits in the Delta, constructing these conveyance elements could be considered incompatible 29 
with measures to protect the unique visual environment of the Delta because agricultural lands 30 
and riverbanks would be converted to other uses and the scale of construction would result in 31 
changes to the landscape that may be considered disruptive to the current Delta environment 32 
and visual quality. 33 

 Contra Costa, Sacramento, San Joaquin, and Solano Counties all have policies to preserve and 34 
protect the scenic qualities of the Delta as summarized in Section 17.2 Regulatory Setting. In 35 
addition, Alameda, Contra Costa, Sacramento, San Joaquin, Solano, and Yolo Counties are focused 36 
on the protection of visual resources and preserving agricultural lands. The general plans for 37 
these counties include policies for the protection of visual resources, trees, waterways, and 38 
landscaping and for avoiding impacts such as the alteration of landforms and the introduction of 39 
utilities and new sources of light. These policies seek to minimize visual impacts and enhance 40 
scenic qualities and also encourage placing utility lines underground. The conversion of 41 
agricultural lands and riverbanks to intake facilities, conveyance facility changes and 42 
introduction of new lighting and transmission lines where none presently exist would 43 
substantially alter the landscape and could be considered incompatible with local policies aimed 44 
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at protecting visual resources in these counties. Potential incompatibilities with Sacramento 1 
County and San Joaquin County policies would be most likely because most of the project 2 
features occur in these counties. Alameda and Contra Costa Counties have much smaller 3 
portions of project features that surround the Clifton Court Forebay. Yolo County would be 4 
affected by intakes located on the east bank of the Sacramento River that would affect views 5 
from South River Road. Alternative 4 would not be incompatible with Solano County policies 6 
because conveyance facilities would not be located in this area. 7 

Other Conservation Measures 8 

 The Yolo Bypass would be altered under CM2. Views of and from South River Road would not be 9 
affected. However, new fish screens, ladders, ramps, barriers, realignment of waterways, 10 
additional hydrologic monitoring stations, fish rearing pilot project at Knaggs Ranch, operations 11 
buildings, parking lots, access facilities such as roads and bridges, and modification, removal, 12 
and construction of berms, levees, and water control structures would result in changes to the 13 
landscape that may be incompatible with the Yolo County General Plan Policies LU-3.7, CC-1.2, 14 
CC-1.3, and CC-1.4 that protect scenic areas, the rural landscape character, and the night sky. 15 

 CM4–CM11 would result in the conversion of primarily agricultural lands to restored or 16 
enhanced habitat across all 11 CZs, with specific focus on ROAs (refer to Figure 3-1). Therefore, 17 
associated regulations may apply. Restored areas would largely be natural habitat areas. 18 
Alterations such as channel and levee modifications, landform alteration from dredge spoil 19 
placement, and floodplain lowering could change the visual landscape. Restoring areas and 20 
views to natural, native habitat would likely be beneficial and would increase visual diversity. 21 
However, converting agricultural lands may be incompatible with one or more regulation 22 
protecting visual resources, although it may facilitate regulations set in place to protect and 23 
restore the Delta. If facilities, such as buildings, parking lots, or roads, are built, they would also 24 
have the potential to be incompatible with relevant regulations that protect scenic areas, the 25 
landscape character, the night sky, and the Delta. 26 

 CM15 and CM21 would occur across all 11 CZs and could result in physical changes to the visual 27 
environment at a number of locations and where relevant regulations may apply. This may have 28 
beneficial or adverse effects based on the size of proposed projects and pre-and post-project 29 
conditions (e.g., if restoration is implemented and improves pre-project conditions or if natural 30 
vegetation is removed and replaced with rip rap or a new diversion structure that degrades pre-31 
project conditions). Vegetation removal and replacement with rip rap or a diversion structure 32 
could be incompatible with be incompatible with relevant regulations that protect scenic areas, 33 
the landscape character, the night sky, and the Delta. 34 

 CM16 could use sound, light, and bubbles at the head of the Delta Cross Channel and Georgiana 35 
Slough in Sacramento County and at the Head of Old River and potentially at Turner Cut and 36 
Columbia Cut in San Joaquin County (note that Turner and Columbia Cut each have two 37 
channels, and thus would require two barriers) to direct fish passage. Small scale changes may 38 
be visible on the banks or in the water used for anchoring that could result in adverse visual 39 
effects, but it is anticipated that these changes would be compatible with County general plan 40 
policies that protect visual resources. 41 

 Building a new hatchery that consists of a facility on the edge of the Sacramento River and a 42 
larger supplementation production facility nearby, through CM18, would result in visual 43 
changes and conversion of existing land uses along and near the river would be required to 44 
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build facilities. These facilities could be located in Sacramento, Yolo, or Solano Counties and also 1 
fall within the Delta. Therefore, corresponding regulations may apply. The size and locations of 2 
these facilities are unknown, but it is likely that conversion of existing land uses, and potentially 3 
undeveloped land would alter the visual character along the Sacramento River and would be 4 
incompatible with one or more plans or policies for the protection of visual resources in these 5 
regions. 6 

CEQA Conclusion: The incompatibilities identified in the analysis indicate the potential for a 7 
physical consequence to the environment. The physical effects they suggest are discussed in impacts 8 
AES-1 through AES-6, above and no additional CEQA conclusion is required related to the 9 
compatibility of Alternative 4 with relevant plans and policies. 10 

17.3.3.10 Alternative 5—Dual Conveyance with Pipeline/Tunnel and 11 

Intake 1 (3,000 cfs; Operational Scenario C) 12 

Impact AES-5: Substantial Alteration in Existing Visual Quality or Character during Operation 13 

NEPA Effects: Effects on the visual environment through operations and maintenance of the water 14 
conveyance facilities (CM1) under this alternative would be similar to those described for 15 
Alternative 1A, Impact AES-5. Once the facility is in operation, visible regular and periodic 16 
maintenance would be required on all major structures. Activities such as painting, cleaning, 17 
vegetation maintenance (removal), repairs, and inspections would be visible from viewpoints on 18 
water and land. The greatest visual effects resulting from operations would be maintenance of the 19 
intake and dredging the forebays. However, under Alternative 5, the severity of these effects in the 20 
vicinity of the north Delta intakes and Byron Tract Forebay relative to Alternative 1A would be 21 
decreased because there would only be one intake structure instead of five and the Byron Tract 22 
Forebay would be reduced from 600 to 200 acres. However, all activities would maintain the visual 23 
character of the facilities, once built, and would not act to further change the visual quality or 24 
character of the facilities or surrounding visual landscape during operation. This includes 25 
maintaining the colors of the intakes and cleaning the facilities and keeping forebay embankments 26 
and transmission line ROWs cleared of vegetation; dredged forebays would appear the same after 27 
the activity is complete. Therefore, the physical act of maintenancing the facilities would be the 28 
primary visible element during operation. These activities would require little to heavier equipment 29 
to maintenance facilities. However, heavy equipment associated with agricultural production and 30 
levee maintenance are common in the area and maintenance activities would not differ greatly in 31 
the types of equipment and movements seen in the agricultural/leveed landscape. In addition, 32 
maintenance activities are anticipated to occur within a short period of time and cease when 33 
complete, these effects on the existing visual quality and character during operation would not be 34 
adverse because the activities would not result in further substantial changes to the existing natural 35 
viewshed or terrain, alter existing visual quality of the region or eliminate visual resources, or 36 
obstruct or permanently reduce visually important features. 37 

CEQA Conclusion: Maintenance of the conveyance facilities (i.e., intake, tunnels, forebays and 38 
transmission lines) would be required periodically and would involve painting, cleaning, and repair 39 
of structures; dredging at forebays (at approximately 50-year intervals); vegetation removal and 40 
care along embankments; tunnel inspection; and vegetation removal within transmission line ROWs. 41 
These activities could be visible from the water or land by sensitive viewers in proximity to these 42 
features. All activities would maintain the visual character of the facilities, once built, and would not 43 
act to further change the visual quality or character of the facilities or surrounding visual landscape 44 
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during operation. This includes maintaining the colors of the intakes and cleaning the facilities and 1 
keeping forebay embankments and transmission line ROWs cleared of vegetation; dredged forebays 2 
would appear the same after the activity is complete. Therefore, the physical act of maintenancing 3 
the facilities would be the primary visible element during operation. These activities would require 4 
little to heavier equipment to maintenance facilities. However, heavy equipment associated with 5 
agricultural production and levee maintenance are common in the area and maintenance activities 6 
would not differ greatly in the types of equipment and movements seen in the agricultural/leveed 7 
landscape. In addition, maintenance activities are anticipated to occur within a short period of time 8 
and cease when complete. These visible maintenance activities would be temporary, intermittent, 9 
and short-term impacts on the existing visual quality and character of the affected areas during 10 
operation and would be considered less than significant. Maintenance and operation of Alternative 5 11 
once constructed, would not result in further substantial changes to the existing natural viewshed or 12 
terrain, alter existing visual quality of the region or eliminate visual resources, or obstruct or 13 
permanently reduce visually important features. Thus, overall, Alternative 5 would have a less-than-14 
significant impact on existing visual quality and character during maintenance and operation of the 15 
facilities in the study area. No mitigation is required. 16 

17.3.3.11 Alternative 6A—Isolated Conveyance with Pipeline/Tunnel and 17 

Intakes 1–5 (15,000 cfs; Operational Scenario D) 18 

Impact AES-5: Substantial Alteration in Existing Visual Quality or Character during Operation 19 

NEPA Effects: Effects on the visual environment through operations and maintenance of the water 20 
conveyance facilities under this alternative would be similar to those described for Alternative 1A, 21 
Impact AES-5. Once the facility is in operation, visible regular and periodic maintenance would be 22 
required on all major structures, including the operable barrier at the head of Old River. Activities 23 
such as painting, cleaning, vegetation maintenance (removal), repairs, and inspections would be 24 
visible from viewpoints on water and land. 25 

The greatest visual effects resulting from operations would be maintenance of the intakes and 26 
dredging the forebays. The operable barrier would also require periodic dredging. However, all 27 
activities would maintain the visual character of the facilities, once built, and would not act to 28 
further change the visual quality or character of the facilities or surrounding visual landscape during 29 
operation. This includes maintaining the colors of the intakes and cleaning the facilities and keeping 30 
forebay embankments and transmission line ROWs cleared of vegetation; dredged forebays would 31 
appear the same after the activity is complete. Therefore, the physical act of maintenancing the 32 
facilities would be the primary visible element during operation. These activities would require little 33 
to heavier equipment to maintenance facilities. However, heavy equipment associated with 34 
agricultural production and levee maintenance are common in the area and maintenance activities 35 
would not differ greatly in the types of equipment and movements seen in the agricultural/leveed 36 
landscape. In addition, maintenance activities are anticipated to occur within a short period of time 37 
and cease when complete, and effects on the existing visual quality and character during operation 38 
would not be adverse because the activities would not result in further substantial changes to the 39 
existing natural viewshed or terrain, alter existing visual quality of the region or eliminate visual 40 
resources, or obstruct or permanently reduce visually important features. 41 

CEQA Conclusion: Maintenance of the conveyance facilities (i.e., intakes, tunnels, forebays and 42 
transmission lines) would be required periodically and would involve painting, cleaning, and repair 43 
of structures; dredging at forebays (at approximately 50-year intervals); vegetation removal and 44 
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care along embankments; tunnel inspection; and vegetation removal within transmission line ROWs. 1 
These activities could be visible from the water or land by sensitive viewers in proximity to these 2 
features. All activities would maintain the visual character of the facilities, once built, and would not 3 
act to further change the visual quality or character of the facilities or surrounding visual landscape 4 
during operation. This includes maintaining the colors of the intakes and cleaning the facilities and 5 
keeping forebay embankments and transmission line ROWs cleared of vegetation; dredged forebays 6 
would appear the same after the activity is complete. Therefore, the physical act of maintenancing 7 
the facilities would be the primary visible element during operation. These activities would require 8 
little to heavier equipment to maintenance facilities. However, heavy equipment associated with 9 
agricultural production and levee maintenance are common in the area and maintenance activities 10 
would not differ greatly in the types of equipment and movements seen in the agricultural/leveed 11 
landscape. In addition, maintenance activities are anticipated to occur within a short period of time 12 
and cease when complete. These visible maintenance activities would be temporary, intermittent, 13 
and short-term impacts on the existing visual quality and character of the affected areas during 14 
operation and would be considered less than significant. Maintenance and operation of Alternative 15 
6A once constructed, would not result in further substantial changes to the existing natural 16 
viewshed or terrain, alter existing visual quality of the region or eliminate visual resources, or 17 
obstruct or permanently reduce visually important features. Thus, overall, Alternative 6A would 18 
have a less-than-significant impact on existing visual quality and character during maintenance and 19 
operation of the facilities in the study area. No mitigation is required. 20 

17.3.3.12 Alternative 6B—Isolated Conveyance with East Alignment and 21 

Intakes 1–5 (15,000 cfs; Operational Scenario D) 22 

Impact AES-5: Substantial Alteration in Existing Visual Quality or Character during Operation 23 

NEPA Effects: Effects on the visual environment through operations and maintenance of the water 24 
conveyance facilities (CM1) under this alternative would be similar to those described for 25 
Alternative 1A and 1B, Impact AES-5. Once the facility is in operation, visible regular and periodic 26 
maintenance would be required on all major structures. Activities such as painting, cleaning, 27 
vegetation maintenance (removal), repairs, and inspections would be visible from viewpoints on 28 
water and land. Although under Alternative 6B there would not be an intermediate forebay, the 29 
canal and Byron Tract Forebay would require cleaning and periodic dredging. The greatest visual 30 
effects resulting from operations would be maintenance on the intakes and cleaning the canals. 31 
However, all activities would maintain the visual character of the facilities, once built, and would not 32 
act to further change the visual quality or character of the facilities or surrounding visual landscape 33 
during operation. This includes maintaining the colors of the intakes and cleaning the facilities and 34 
keeping forebay embankments and transmission line ROWs cleared of vegetation; the dredged 35 
forebay and canals would appear the same after the activity is complete. Therefore, the physical act 36 
of maintenancing the facilities would be the primary visible element during operation. These 37 
activities would require little to heavier equipment to maintenance facilities. However, heavy 38 
equipment associated with agricultural production and levee maintenance are common in the area 39 
and maintenance activities would not differ greatly in the types of equipment and movements seen 40 
in the agricultural/leveed landscape. In addition, maintenance activities are anticipated to occur 41 
within short periods of time and cease when complete, and effects on the existing visual quality and 42 
character during operation would not be adverse because the activities would not result in further 43 
substantial changes to the existing natural viewshed or terrain, alter existing visual quality of the 44 
region or eliminate visual resources, or obstruct or permanently reduce visually important features. 45 
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CEQA Conclusion: Maintenance of the conveyance facilities (i.e., intakes, canals, forebay, 1 
transmission lines, and operable barrier) would be required periodically and would involve 2 
painting, cleaning, and repair of structures; dredging at the Byron Tract Forebay and operable 3 
barrier, cleaning canals; vegetation removal and care along embankments; canal inspection; and 4 
vegetation removal within transmission line ROWs. These activities could be visible from the water 5 
or land by sensitive viewers in proximity to these features. All activities would maintain the visual 6 
character of the facilities, once built, and would not act to further change the visual quality or 7 
character of the facilities or surrounding visual landscape during operation. This includes 8 
maintaining the colors of the intakes and cleaning the facilities and keeping forebay embankments 9 
and transmission line ROWs cleared of vegetation; the dredged forebay and canals would appear the 10 
same after the activity is complete. Therefore, the physical act of maintenancing the facilities would 11 
be the primary visible element during operation. These activities would require little to heavier 12 
equipment to maintenance facilities. However, heavy equipment associated with agricultural 13 
production and levee maintenance are common in the area and maintenance activities would not 14 
differ greatly in the types of equipment and movements seen in the agricultural/leveed landscape. In 15 
addition, maintenance activities are anticipated to occur within a short period of time and cease 16 
when complete. These visible maintenance activities would be temporary, intermittent, and short-17 
term impacts on the existing visual quality and character of the affected areas during operation and 18 
would be considered less than significant. Maintenance and operation of Alternative 6B, once 19 
constructed, would not result in further substantial changes to the existing natural viewshed or 20 
terrain, alter existing visual quality of the region or eliminate visual resources, or obstruct or 21 
permanent reduce visually important features. Thus, overall, Alternative 6B would have a less-than-22 
significant impact on existing visual quality and character during maintenance and operation of the 23 
facilities in the study area. No mitigation is required. 24 

17.3.3.13 Alternative 6C—Isolated Conveyance with West Alignment and 25 

Intakes W1–W5 (15,000 cfs; Operational D) 26 

Impact AES-5: Substantial Alteration in Existing Visual Quality or Character during Operation 27 

NEPA Effects: Effects on the visual environment through operations and maintenance of the water 28 
conveyance facilities (CM1) under this alternative would be similar to those described for 29 
Alternatives 1A and 1C, Impact AES-5. Once the facility is in operation, visible regular and periodic 30 
maintenance would be required on all major structures. Activities such as painting, cleaning, 31 
vegetation maintenance (removal), repairs, and inspections would be visible from viewpoints on 32 
water and land Although under Alternative 6C there would not be an intermediate forebay, the canal 33 
and Byron Tract Forebay would require cleaning and periodic dredging. The greatest visual effects 34 
resulting from operations would be maintenance on the intakes and cleaning the canals. However, 35 
all activities would maintain the visual character of the facilities, once built, and would not act to 36 
further change the visual quality or character of the facilities or surrounding visual landscape during 37 
operation. This includes maintaining the colors of the intakes and cleaning the facilities and keeping 38 
forebay embankments and transmission line ROWs cleared of vegetation; the dredged forebay and 39 
canals would appear the same after the activity is complete. Therefore, the physical act of 40 
maintenancing the facilities would be the primary visible element during operation. These activities 41 
would require little to heavier equipment to maintenance facilities. However, heavy equipment 42 
associated with agricultural production and levee maintenance are common in the area and 43 
maintenance activities would not differ greatly in the types of equipment and movements seen in 44 
the agricultural/leveed landscape. In addition, maintenance activities are anticipated to occur within 45 
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short periods of time and cease when complete, and effects on the existing visual quality and 1 
character during operation would not be adverse because the activities would not result in further 2 
substantial changes to the existing natural viewshed or terrain, alter existing visual quality of the 3 
region or eliminate visual resources, or obstruct or permanently reduce visually important features. 4 

CEQA Conclusion: Maintenance of the conveyance facilities (i.e., intakes, canals, forebay, 5 
transmission lines, and operable barrier) would be required periodically and would involve 6 
painting, cleaning, and repair of structures; dredging at the Byron Tract Forebay; cleaning canals; 7 
vegetation removal and care along embankments; canal inspection; and vegetation removal within 8 
transmission line ROWs. These activities could be visible from the water or land by sensitive 9 
viewers in proximity to these features. All activities would maintain the visual character of the 10 
facilities, once built, and would not act to further change the visual quality or character of the 11 
facilities or surrounding visual landscape during operation. This includes maintaining the colors of 12 
the intakes and cleaning the facilities and keeping forebay embankments and transmission line 13 
ROWs cleared of vegetation; the dredged forebay and canals would appear the same after the 14 
activity is complete. Therefore, the physical act of maintenancing the facilities would be the primary 15 
visible element during operation. These activities would require little to heavier equipment to 16 
maintenance facilities. However, heavy equipment associated with agricultural production and levee 17 
maintenance are common in the area and maintenance activities would not differ greatly in the 18 
types of equipment and movements seen in the agricultural/leveed landscape. In addition, 19 
maintenance activities are anticipated to occur within a short period of time and cease when 20 
complete. These visible maintenance activities would be temporary, intermittent, and short-term 21 
impacts on the existing visual quality and character of the affected areas during operation and 22 
would be considered less than significant. Maintenance and operation of Alternative 6C, once 23 
constructed, would not result in further substantial changes to the existing natural viewshed or 24 
terrain, alter existing visual quality of the region or eliminate visual resources, or obstruct or 25 
permanent reduce visually important features. Thus, overall, Alternative 6C would have a less-than-26 
significant impact on existing visual quality and character during maintenance and operation of the 27 
facilities in the study area. No mitigation is required. 28 

17.3.3.14 Alternative 7—Dual Conveyance with Pipeline/Tunnel, Intakes 2, 29 

3, and 5, and Enhanced Aquatic Conservation (9,000 cfs; 30 

Operational Scenario E) 31 

Impact AES-5: Substantial Alteration in Existing Visual Quality or Character during Operation 32 

NEPA Effects: Effects on the visual environment through operations and maintenance of the water 33 
conveyance facilities (CM1) under this alternative would be similar to those described for 34 
Alternative 4, Impact AES-5. Once the facility is in operation, visible regular and periodic 35 
maintenance would be required on all major structures. Activities such as painting, cleaning, 36 
vegetation maintenance (removal), repairs, and inspections would be visible from viewpoints on 37 
water and land. The greatest visual effects resulting from operations would be maintenance of the 38 
intakes and dredging the forebays. However, all activities would maintain the visual character of the 39 
facilities, once built, and would not act to further change the visual quality or character of the 40 
facilities or surrounding visual landscape during operation. This includes maintaining the colors of 41 
the intakes and cleaning the facilities and keeping forebay embankments and transmission line 42 
ROWs cleared of vegetation; dredged forebays would appear the same after the activity is complete. 43 
Therefore, the physical act of maintenancing the facilities would be the primary visible element 44 
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during operation. These activities would require little to heavier equipment to maintenance 1 
facilities. However, heavy equipment associated with agricultural production and levee maintenance 2 
are common in the area and maintenance activities would not differ greatly in the types of 3 
equipment and movements seen in the agricultural/leveed landscape. In addition, maintenance 4 
activities are anticipated to occur within a short period of time and cease when complete, these 5 
effects on the existing visual quality and character during operation would not be adverse because 6 
the activities would not result in further substantial changes to the existing natural viewshed or 7 
terrain, alter existing visual quality of the region or eliminate visual resources, or obstruct or 8 
permanently reduce visually important features. 9 

CEQA Conclusion: Maintenance of the conveyance facilities (i.e., intakes, tunnels, forebays and 10 
transmission lines) would be required periodically and would involve painting, cleaning, and repair 11 
of structures; dredging at forebays (at approximately 50-year intervals); vegetation removal and 12 
care along embankments; tunnel inspection; and vegetation removal within transmission line ROWs. 13 
These activities could be visible from the water or land by sensitive viewers in proximity to these 14 
features. All activities would maintain the visual character of the facilities, once built, and would not 15 
act to further change the visual quality or character of the facilities or surrounding visual landscape 16 
during operation. This includes maintaining the colors of the intakes and cleaning the facilities and 17 
keeping forebay embankments and transmission line ROWs cleared of vegetation; dredged forebays 18 
would appear the same after the activity is complete. Therefore, the physical act of maintenancing 19 
the facilities would be the primary visible element during operation. These activities would require 20 
little to heavier equipment to maintenance facilities. However, heavy equipment associated with 21 
agricultural production and levee maintenance are common in the area and maintenance activities 22 
would not differ greatly in the types of equipment and movements seen in the agricultural/leveed 23 
landscape. In addition, maintenance activities are anticipated to occur within a short period of time 24 
and cease when complete. These visible maintenance activities would be temporary, intermittent, 25 
and short-term impacts on the existing visual quality and character of the affected areas during 26 
operation and would be considered less than significant. Maintenance and operation of Alternative 7 27 
once constructed, would not result in further substantial changes to the existing natural viewshed or 28 
terrain, alter existing visual quality of the region or eliminate visual resources, or obstruct or 29 
permanently reduce visually important features. Thus, overall, Alternative 7 would have a less-than-30 
significant impact on existing visual quality and character during maintenance and operation of the 31 
facilities in the study area. No mitigation is required. 32 

17.3.3.15 Alternative 8—Dual Conveyance with Pipeline/Tunnel, Intakes 2, 33 

3, and 5, and Increased Delta Outflow (9,000 cfs; Operational 34 

Scenario F) 35 

Impact AES-5: Substantial Alteration in Existing Visual Quality or Character during Operation 36 

NEPA Effects: Effects on the visual environment through operations and maintenance of the water 37 
conveyance facilities (CM1) under this alternative would be similar to those described for 38 
Alternative 4, Impact AES-5. Once the facility is in operation, visible regular and periodic 39 
maintenance would be required on all major structures. Activities such as painting, cleaning, 40 
vegetation maintenance (removal), repairs, and inspections would be visible from viewpoints on 41 
water and land. The greatest visual effects resulting from operations would be maintenance of the 42 
intakes and dredging the forebays. However, all activities would maintain the visual character of the 43 
facilities, once built, and would not act to further change the visual quality or character of the 44 
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facilities or surrounding visual landscape during operation. This includes maintaining the colors of 1 
the intakes and cleaning the facilities and keeping forebay embankments and transmission line 2 
ROWs cleared of vegetation; dredged forebays would appear the same after the activity is complete. 3 
Therefore, the physical act of maintenancing the facilities would be the primary visible element 4 
during operation. These activities would require little to heavier equipment to maintenance 5 
facilities. However, heavy equipment associated with agricultural production and levee maintenance 6 
are common in the area and maintenance activities would not differ greatly in the types of 7 
equipment and movements seen in the agricultural/leveed landscape. In addition, maintenance 8 
activities are anticipated to occur within a short period of time and cease when complete, these 9 
effects n the existing visual quality and character during operation would not be adverse because 10 
the activities would not result in further substantial changes to the existing natural viewshed or 11 
terrain, alter existing visual quality of the region or eliminate visual resources, or obstruct or 12 
permanently reduce visually important features. 13 

CEQA Conclusion: Maintenance of the conveyance facilities (i.e., intakes, tunnels, forebays and 14 
transmission lines) would be required periodically and would involve painting, cleaning, and repair 15 
of structures; dredging at forebays (at approximately 50-year intervals); vegetation removal and 16 
care along embankments; tunnel inspection; and vegetation removal within transmission line ROWs. 17 
These activities could be visible from the water or land by sensitive viewers in proximity to these 18 
features. All activities would maintain the visual character of the facilities, once built, and would not 19 
act to further change the visual quality or character of the facilities or surrounding visual landscape 20 
during operation. This includes maintaining the colors of the intakes and cleaning the facilities and 21 
keeping forebay embankments and transmission line ROWs cleared of vegetation; dredged forebays 22 
would appear the same after the activity is complete. Therefore, the physical act of maintenancing 23 
the facilities would be the primary visible element during operation. These activities would require 24 
little to heavier equipment to maintenance facilities. However, heavy equipment associated with 25 
agricultural production and levee maintenance are common in the area and maintenance activities 26 
would not differ greatly in the types of equipment and movements seen in the agricultural/leveed 27 
landscape. In addition, maintenance activities are anticipated to occur within a short period of time 28 
and cease when complete. These visible maintenance activities would be temporary, intermittent, 29 
and short-term impacts on the existing visual quality and character of the affected areas during 30 
operation and would be considered less than significant. Maintenance and operation of Alternative 8 31 
once constructed, would not result in further substantial changes to the existing natural viewshed or 32 
terrain, alter existing visual quality of the region or eliminate visual resources, or obstruct or 33 
permanently reduce visually important features. Thus, overall, Alternative 8 would have a less-than-34 
significant impact on existing visual quality and character during maintenance and operation of the 35 
facilities in the study area. No mitigation is required. 36 

17.3.3.16 Alternative 9—Through Delta/Separate Corridors (15,000 cfs; 37 

Operational Scenario G) 38 

Impact AES-5: Substantial Alteration in Existing Visual Quality or Character during Operation 39 

NEPA Effects: Operations under Alternative 9 would be similar to those under Alternatives 1A 40 
through 1C. Therefore, effects related to visual impacts resulting from maintenance activities would 41 
be similar to those described under Alternatives 1A through 1C, Impact AES-5. The primary 42 
difference would be that there would not be an intermediate forebay needing dredging, but there 43 
would be one canal. The greatest visual effects resulting from operations would be maintenance on 44 
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the fish screen, operable barriers, and cleaning of the canals. These activities would be visible from 1 
the water or land by sensitive viewers in proximity to these features. However, all activities would 2 
maintain the visual character of the facilities, once built, and would not act to further change the 3 
visual quality or character of the facilities or surrounding visual landscape during operation. This 4 
includes maintaining and cleaning the facilities and keeping transmission line ROWs cleared of 5 
vegetation; dredged canals would appear the same after the activity is complete. Therefore, the 6 
physical act of maintenancing the facilities would be the primary visible element during operation. 7 
These activities would require little to heavier equipment to maintenance facilities. However, heavy 8 
equipment associated with agricultural production and levee maintenance are common in the area 9 
and maintenance activities would not differ greatly in the types of equipment and movements seen 10 
in the agricultural/leveed landscape. In addition, maintenance activities are anticipated to occur 11 
within short periods of time and cease when complete, and effects on the existing visual quality and 12 
character during operation would not be adverse because the activities would not result in further 13 
substantial changes to the existing natural viewshed or terrain, alter existing visual quality of the 14 
region or eliminate visual resources, or obstruct or permanently reduce visually important features. 15 
Additionally, as discussed under Alternative 1A, operation of the intakes would not affect river 16 
water levels to an extent that would be visible or result in changes to the existing visual quality or 17 
character. 18 

CEQA Conclusion: Maintenance of the facilities (i.e., fish screens, operable barriers, pumping plant 19 
and transmission lines) would be required periodically and would involve painting, cleaning, and 20 
repair of structures; dredging; vegetation removal and care along embankments, and vegetation 21 
removal within transmission line ROWs. All activities would maintain the visual character of the 22 
facilities, once built, and would not act to further change the visual quality or character of the 23 
facilities or surrounding visual landscape during operation. This includes maintaining and cleaning 24 
the facilities and keeping transmission line ROWs cleared of vegetation; dredged canals would 25 
appear the same after the activity is complete. Therefore, the physical act of maintenancing the 26 
facilities would be the primary visible element during operation. These activities would require little 27 
to heavier equipment to maintenance facilities. However, heavy equipment associated with 28 
agricultural production and levee maintenance are common in the area and maintenance activities 29 
would not differ greatly in the types of equipment and movements seen in the agricultural/leveed 30 
landscape. In addition, maintenance activities are anticipated to occur within a short period of time 31 
and cease when complete. These visible maintenance activities would be temporary, intermittent, 32 
and short-term impacts on the existing visual quality and character of the affected areas during 33 
operation and would be considered less than significant. Thus, overall, Alternative 9 would have a 34 
less-than-significant impact on existing visual quality and character during maintenance and 35 
operation of the facilities in the study area. No mitigation is required. 36 

37 
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Chapter 18 1 

Cultural Resources 2 

18.1 Environmental Setting/Affected Environment 3 

18.1.1 Methods for Resource Identification 4 

18.1.1.4 Native American Correspondence 5 

The NAHC was contacted on May 21, 2009, and May 5, 2011, for information about the location of 6 
known heritage or sacred sites in the Plan Area. The NAHC responded and provided a list of Native 7 
American individuals and organizations that may have knowledge of cultural resources in the Plan 8 
Area. DWR Staff archaeologists sent letters to the parties identified by the NAHC on June 15 and 22, 9 
2009, requesting information regarding resources that may occur in the Plan Area. Updated letters 10 
were sent on January 28, 2012 and follow-up phone calls were placed on July 26, 2012. 11 

The NAHC indicated that the sacred lands file does not contain any mapped resources in the Plan 12 
Area. In addition, representatives of the following Native American organizations also responded 13 
and indicated that there were no objections or concerns about the BDCP at that time, but wished to 14 
be kept apprised of future progress on the project: Wintun Environmental Protection Agency; 15 
Cortina Indian Rancheria (CIR); Rumsey Indian Rancheria; and the United Auburn Indian 16 
Community of Auburn Rancheria.  17 

In addition to letters, DWR hosted tribal consultation meetings in 2014 (dates and tribal 18 
participants listed below). Although some meetings concerned DWR tribal policy in general, they are 19 
also included here because BDCP in particular was discussed in detail.  20 

 Northern Region Tribal Consultation April 23, 2014   21 

 BDCP Bay-Delta Tribes Consultation Meeting June 13, 2014 22 

 Ione Band of Miwok Indians 23 

 Coyote Valley Band of Pomo Indians 24 

 Yocha Dehe Wintu Nation 25 

 South Central Regional Tribal Consultation June 17, 2014 26 

 Tule River Indian Tribe 27 

 North Fork Mono Tribe 28 

 Tuolumne Band of Miwok Indians 29 

 Table Mountain Rancheria 30 

 Santa Clara Valley Water District and Dept. of Water Resources Joint Tribal Informational 31 
Meeting June 27, 2014  32 

 Southern Regional Tribal Consultation Meeting October 7, 2014   33 

 Ramona Band of Cahuilla Indians 34 
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 Viejas Band of Mission Indians 1 

 Luiseño Indians 2 

 Soboba Band of Luiseño Indians 3 

 Colorado River Indian Tribes 4 

 Pauma Band of Mission Indians 5 

 Morongo Band of Mission Indians 6 

 Mesa Grande Band of Mission Indians 7 

 Rincon Band of Mission Indians 8 

 La Jolla Band of Mission Indians 9 

 Fort Mojave Indian Tribe 10 

 December 10, 2014 – Informational Meeting on the Proposed BDCP for the California Tribal 11 
Community 12 

18.1.1.5 Interested Parties and Local Agency Correspondence 13 

DWR sent letters to 23 potentially interested parties, including local historical societies, local ethnic 14 
history groups, and local agencies on March 11, 2015. The letter briefly described the project and 15 
requested that the recipient groups or agencies provide input about historic resources they may be 16 
aware of that may not have been included in the survey due to access issues or otherwise not 17 
captured in the survey. The letter also asked if they were interested in participating in the 18 
development of a programmatic agreement (PA), pursuant to section 106 36 Code of Federal 19 
Regulations part 800.14(b) of the National Historic Preservation Act (NHPA) that will be prepared 20 
for the conveyance facility and its components, with the United States Army Corps of Engineers 21 
(USACE) as lead federal agency. A PA is being prepared between the USACE, California State Historic 22 
Preservation Officer (SHPO), DWR, and may include Native American Tribes and other interested 23 
parties and local agencies who chose to participate. The following are the recipients of the letter, 24 
which included exhibits showing the general alignment of each alternative: 25 

 Sacramento River Delta Historical Society 26 

 San Joaquin County Historical Society 27 

 Sacramento County Historical Society 28 

 Center for Sacramento History 29 

 Isleton-Brannan-Andrus Historical Society 30 

 West Sacramento Historical Society 31 

 Sacramento-Delta Chapter of Filipino American National Historical Society 32 

 Chinese American Council of Sacramento 33 

 Japanese American Citizens League, Florin Chapter 34 

 Portuguese Historical and Cultural Society 35 

 East Contra Costa Historical Society and Museum 36 
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 Locke Foundation 1 

 Dai Loy Museum 2 

 Rio Vista Museum 3 

 Solano County Historical Society 4 

 Contra Costa Historical Society 5 

 California Historical Society 6 

 Contra Costa County Community Development Department 7 

 Solano County Department of Resource Management, Planning Department 8 

 Yolo County Department of Public Works, and Environmental Services 9 

 Sacramento County Community Development Department, Planning and Environmental Review 10 

 Alameda County Community Development Agency 11 

 San Joaquin County Community Development Department, Planning/Development Services 12 
Division 13 

The Yolo County Historical Society could not be reached. No responses have been received to date. 14 

18.2 Regulatory Setting 15 

18.2.1 Federal Plans, Policies, and Regulations 16 

18.2.1.3 Compliance with Section 106 of the National Historic 17 

Preservation Act for the BDCP 18 

Section 106 review will be performed for relevant federal actions that qualify as undertakings and 19 
that are necessary to implement the BDCP. Phased identification and evaluation of cultural 20 
resources will be completed as authorized by 36 CFR 800.4(b)(2) and 36 CFR 800.14(b)(1). The 21 
phased completion of these steps will be accomplished by a programmatic agreement (PA) covering 22 
federal agency responsibilities under the NHPA. This PA will require Reclamation and USACE to 23 
complete the management steps required under Section 106 for all future undertakings necessary to 24 
implement the BDCP. For each undertaking the agencies shall: 25 

 Identify the area in which historic properties may be affected. 26 

 Complete an inventory for historic properties. 27 

 Evaluate identified resources to determine if they are historic properties. 28 

 Determine if the undertaking will adversely affect those properties. 29 

 Resolve adverse effects. 30 

These steps will be completed in consultation with the SHPO and Indian Tribes, the ACHP, and other 31 
interested parties that choose to participate in the Section 106 process. 32 
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A PA is currently in development and the USACE will be the lead. The PA identifies the major 1 
projects related to the proposed project and will include the water conveyance system and its 2 
components. 3 

18.2.1.4 Native American Graves Protection and Repatriation Act 4 

The Native American Graves Protection and Repatriation Act (NAGPRA) provides a process for 5 
federal agencies to determine custody of Native American cultural items to lineal descendants and 6 
culturally affiliated Indian tribes. NAGPRA defines the ownership of Native American human 7 
remains and funerary materials excavated on lands owned or controlled by the federal government. 8 
NAGPRA establishes a hierarchy of ownership rights for Native American remains identified on 9 
these lands (25 USC Section 3002[a]): 10 

 Where the lineal descendants can be found, the lineal descendants own the remains. 11 

 Where the lineal descendants cannot be found, the remains belong to the Indian tribe or Native 12 
Hawaiian organization on whose land the remains were found. 13 

 If the remains are discovered on other lands owned or controlled by the federal government and 14 
the lineal descendants cannot be determined, the remains belong to the Indian tribe or Native 15 
Hawaiian organization that is culturally affiliated with the remains, or the tribe that aboriginally 16 
occupied the land where the remains were discovered. 17 

Under NAGPRA intentional excavation of Native American human remains on lands owned or 18 
controlled by the federal government may occur (25 USC Section 3002[c]) only under the following 19 
circumstances. 20 

 With a permit issued under the Archaeological Resources Protection Act (16 USC Section 470cc); 21 
and; 22 

 After documented consultation with the relevant tribal or Native American groups. 23 

 Ownership and disposition follows NAGPRA for all human burials and associated artifacts (25 24 
US Code Section 3001 and 43 CFR Section 10.6) when cultural affiliation can be determined. 25 

NAGPRA also provides guidance on inadvertent discoveries of Native American or Hawaiian human 26 
remains on lands owned or controlled by the federal government. When an inadvertent discovery 27 
on these lands occurs in association with construction, construction must cease. The party that 28 
discovers the remains must notify the relevant federal agency, and the remains must be transferred 29 
according the ownership provisions above (25 USC Section 3002[d]). 30 

18.3 Environmental Consequences 31 

18.3.5 Effects and Mitigation Approaches 32 

18.3.5.9 Alternative 4—Dual Conveyance with Modified Pipeline/Tunnel 33 

and Intakes 2, 3, and 5 (9,000 cfs; Operational Scenario H) 34 

Impact CUL-1: Effects on Identified Archaeological Sites Resulting from Construction of 35 
Conveyance Facilities 36 
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Identified Resources 1 

Record searches at the CHRIS and inventory efforts for the BDCP have identified ten previously 2 
recorded archaeological sites in the footprint of this alternative (Appendix 18B, Table 18B-1). Site 3 
descriptions summarizing available information regarding these resources, are provided in 4 
Appendix 18B, Section B.1.2 Archaeological Site Descriptions. These ten previously recorded 5 
resources represent the known resources that occur in the footprint of this alternative. The majority 6 
of these sites either have burials or cultural constituents or characteristics strongly associated with 7 
burials (such as a “mound” deposit or burial associated items such as Olivella biplicata beads). 8 

Significance of Identified Archaeological Resources 9 

Many of the directly affected sites are midden sites, with debris and artifacts associated with 10 
prehistoric habitation and residence activities. Midden sites in the Plan Area are often colloquially 11 
referred to as “mound sites” because they often form low mounds elevated relative to the 12 
surrounding landform. While the original raised deposit has sometimes been destroyed, midden 13 
sites often have substantial deposits below the original raised landform that remain intact that 14 
typically contain the material remains associated with prehistoric habitation. This organic debris 15 
can be used for radiocarbon dating, as well as material that reveals the nature of subsistence 16 
activities pursued by prehistoric populations. Because there is no single unified prehistoric 17 
chronology for the Delta region, substantial research questions remain unresolved regarding nature 18 
and changes of subsistence and settlement activity over the span of the prehistoric occupation of the 19 
Delta. The Delta is the prehistoric point of articulation between Central Valley cultures and the 20 
aboriginal people that occupied the San Francisco Bay area. Because the cultural chronology and 21 
sources of cultural change for the Delta remain unresolved in part, sites in the footprint of this 22 
alternative likely contain information that could help clarify these research issues. For this reason 23 
these resources are likely significant under the fourth criterion for the CRHR and NRHP. 24 

Two of the identified sites contain human burials, as described on the site records. Many of the 25 
remaining sites are likely to contain additional burials because midden sites in the Plan Area 26 
typically contain human burials or cremations. Burial components within these sites often contain 27 
ornaments and other personal items such as charmstones, beads, and other decorative material. 28 
Because the style and form of these artifacts change throughout prehistory, and because these 29 
stylistic changes have been defined, these materials provide a method of associating archaeological 30 
material with specific prehistoric time periods. The ability to associate habitation remains with 31 
specific time periods is one of the most significant problems in prehistoric research, because the 32 
sequence of specific adaptations and behaviors only becomes clear when a chronology can be 33 
constructed that associates behavior and material culture with specific time frames. For this reason 34 
these resources are likely significant under the fourth criterion for the CRHR and NRHP. 35 

Because many of these resources are large (typically in excess of 30 meters across), they are each 36 
likely to contain some portion of the deposit with sufficient integrity to yield artifacts in their 37 
original associations in a manner that will convey these significance themes. Therefore these 38 
identified resources are likely to qualify as historical resources under CEQA. For the same reasons, 39 
these resources are likely to qualify as historic properties under the NRHP. 40 

Impact Mechanisms for Identified Resources 41 

The exact location of these resources cannot be disclosed because such disclosure might lead to 42 
damage and disturbance. However, these resources occur within the footprint of both temporary 43 
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work areas and permanent surface impacts. The resources are distributed evenly across the 1 
alignment, but are somewhat clustered where construction of large above-ground features would 2 
occur, such as the northern end of the alignment, at the intermediate forebay, and at the southern 3 
end of the alignment. Ground-disturbing construction is likely to disturb the deposits and thus 4 
materially alter their ability to convey their significance. Much of the data potential in archaeological 5 
resources exists in the spatial associations of different artifacts and other cultural material. Where 6 
artifacts that have known associations with particular time periods occur adjacent to other material 7 
such as faunal bone or plant remains from subsistence activity, the proximity of the materials allows 8 
an inference as to the age of the subsistence remains, thereby allowing researchers to infer 9 
particular subsistence strategies during different prehistoric periods. Intrusive ground-disturbing 10 
construction, vibration, and other physical disturbance may disrupt these associations and thus 11 
disrupt the qualities for which the sites may qualify as historical resources or historic properties. In 12 
addition, because not all identified resources are legally accessible, these resources may be 13 
significant for other reasons than their data potential. Indirect effects such as introduction of 14 
changes to the setting associated with construction of new features or creation of new sources of 15 
noise (also a change to the setting) or vibration may diminish the basis for the significance of these 16 
resources. For these reasons, construction has the potential to materially impair these resources 17 
under CEQA and to adversely affect the resources as defined by Section 106 of the NHPA. 18 

NEPA Effects: Construction may disturb NRHP and CRHR-eligible archaeological resources and 19 
damage these resources. This damage may impair the integrity of these resources and thus reduce 20 
their ability to convey their significance. For these reasons this effect would be adverse. 21 

CEQA Conclusion: Construction of conveyance facilities would affect ten identified archaeological 22 
resources that occur in the footprint of this alternative. DWR identified these resources and finds 23 
that they are likely to qualify as historical resources under CEQA (see the individual site descriptions 24 
in Appendix 18B, Section B.1.2 Archaeological Site Descriptions.) This impact would be significant 25 
because construction could materially alter or destroy the potential of these resources to yield 26 
information useful in archaeological research, the basis for the significance of these resources, 27 
through excavation and disruption of the spatial associations that contain meaningful information. 28 
Identified but currently inaccessible resources may also be significant under other register criteria; 29 
indirect effects such as introduction of new inconsistent changes to the setting may also diminish 30 
the significance of these resources. Mitigation Measure CUL-1 would reduce this impact by 31 
recovering scientifically important material prior to construction through the sensitive area, but 32 
would not guarantee that all of the scientifically important material would be retrieved because 33 
feasible archaeological excavation only typically retrieves a sample of the deposit, and portions of 34 
the site may remain after treatment with important information. Construction could damage these 35 
remaining portions of the deposit. Therefore, this impact is significant and unavoidable. 36 

Mitigation Measure CUL-1: Prepare a Data Recovery Plan and Perform Data Recovery 37 
Excavations on the Affected Portion of the Deposits of Identified and Significant 38 
Archaeological Sites 39 

Prior to ground-disturbing construction, DWR will implement treatment for identified and 40 
register eligible archaeological sites affected by Alternative 4 construction. 41 
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Basis for Selection of Treatment 1 

Identified archaeological resources occur in the footprint of large features that would be 2 
constructed under this alternative. Because they occur within the footprint of these features, 3 
avoidance may not be feasible. These objectives include protection of other sensitive 4 
environmental resources where possible. Because of the density and location of other sensitive 5 
environmental resources such as natural communities and habitats, relocation of proposed 6 
facilities necessary to ensure all historical resources are preserved in places is unlikely to be 7 
feasible. Furthermore, the large, linear, nature of proposed conveyance facilities would result in 8 
overlap with cultural resources across almost any potential alignment because of the manner in 9 
which cultural resources are distributed in the study area. These same facilities will require 10 
ongoing maintenance and operational activities that would likely be inconsistent with dedicated 11 
conservation easements or other land management methods designed to preserve existing 12 
resources in place. For these reasons, preservation of all potentially affected archaeological sites 13 
through capping with soil or incorporation into conservation easements or green space is not 14 
likely to be feasible. Accordingly, data recovery is proposed to retrieve the scientifically 15 
important material that remains in these deposits. This data recovery excavation will conform to 16 
the following standards that meet the Secretary of the Department of the Interior’s professional 17 
qualification standards provided in 36 CFR 68. 18 

 DWR will retain a qualified archaeological consultant to conduct data recovery excavations 19 
necessary to retrieve material that would otherwise be lost, (material with scientifically 20 
important data associated with the significance of the resource). Qualified archaeological 21 
consultant here means a consultant with demonstrated experience conducting effective data 22 
recovery excavations at the kinds of sites subject to treatment, including qualification under 23 
the Secretary of the Interior’s Professional Qualification Standards. 24 

 BDCP proponents will prepare, and deposit with the relevant information center of the 25 
CHRIS, a data recovery plan prior to conducting these excavations, as required under State 26 
CEQA Guidelines Section 15126.4(b)(3)(C). The plan will provide a literature review of 27 
recent regional archaeological research and a summary of regional research questions. The 28 
plan will incorporate the methods prescribed above and include a more detailed description 29 
of the sampling and excavation methods that are appropriate for the regional research 30 
questions. The plan will not disclose the location of the resources subject to treatment in a 31 
manner that would allow their location by the public and inadvertent damage. 32 

 Data recovery excavations will remove a sample of the affected portion of the deposit to 33 
retrieve scientifically important material. Excavation will be conducted in representative 34 
levels, and material removed will be divided and screened through a combination of 1/4” 35 
and 1/8” mesh screen, so as to capture both the gross cultural constituents and the finer 36 
material that can only be captured in fine mesh. Excavation will be conducted in 10-37 
centimeter levels so that the horizontal association of different cultural materials is 38 
recorded. Removed material will be segregated by type and bagged with labels noting their 39 
horizontal and vertical location relative to an established datum point. The datum point will 40 
be recorded in the field with GPS to at least 10-centimeter horizontal and vertical accuracy. 41 
If, in the course of data recovery excavations, it is determined that, contrary to available 42 
evidence, the resource lacks integrity, data recovery excavations will cease. 43 



 Cultural Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

18-8 
2015 

ICF 00139.14 

 

 Faunal material (animal bone) will be segregated and studied by a qualified faunal analyst to 1 
identify the species pursued, relative abundance and diversity of different species present, 2 
and the manner in which the prey were processed by the prehistoric occupants. 3 

 Obsidian glass will be retrieved and studied through both X-ray fluorescence (a method that 4 
allows the source of the obsidian to be identified) and obsidian hydration analysis (a 5 
method that allows approximate determination of the time when the material was subject to 6 
human modification). 7 

 Soil samples will be retrieved, with their horizontal and vertical location recorded, for 8 
flotation analysis (a method of separating light organic material such as fine plant remains 9 
from the deposit, in order to identify plant species pursued by prehistoric populations). 10 

 Because some of the resources subject to treatment contain human remains, provisions for 11 
such remains are necessary. If human remains are discovered in these deposits during data 12 
recovery, the county coroner will be contacted as required in California Health and Safety 13 
Code Section 7050.5. If the coroner confirms the remains are of prehistoric origin, the NAHC 14 
will be contacted and given the opportunity to identify a MLD. The MLD will be given the 15 
opportunity to reinter the remains with appropriate dignity. If the NAHC fails to identify the 16 
MLD or if the parties cannot reach agreement as to how to reinter the remains as described 17 
in California PRC Section 5097.98(e), the landowner will reinter the remains at a location 18 
not subject to further disturbance. DWR will ensure the protections prescribed in California 19 
PRC Section 5097.98(e), are performed, such as the use of conservation easements and 20 
recording of the location with whichever county in which the remains are found as well as 21 
the relevant information center of the CHRIS and the NAHC. 22 

 After completion of data recovery excavations DWR and appropriate federal agencies will 23 
prepare a data recovery report synthesizing the results of data recovery and associated 24 
studies and analysis. The consultant or staff archaeologists will synthesize the results of 25 
these studies and summarize the results relative to regional research questions in the data 26 
recovery report. The report will be filed with the relevant information center of the CHRIS. 27 
DWR and appropriate federal agencies will also store the recovered material at an 28 
appropriate facility for curation. Relevant federal curation standards such as 36 CFR 79 will 29 
be followed where applicable. 30 

 Construction phase monitoring and resource protection: During construction on or near 31 
the resource, DWR and appropriate federal agencies will retain a qualified archaeologist (a 32 
person knowledgeable in the identification of the kind of resources known to occur), to 33 
observe excavations over any remaining portions of the deposit that are sensitive for buried 34 
human remains or which may contain other significant buried archaeological material that 35 
could be inadvertently damaged. If human remains are discovered the archaeologist will 36 
direct compliance with the requirements of California Health and Safety Code Section 37 
7050.5 and California PRC Section 5097.98 and the relevant federal agency with 38 
responsibility for Section 106 will be contacted. In addition DWR and the appropriate 39 
federal agencies will use fencing, flagging, or other appropriate means to exclude 40 
unnecessary disturbance and activity from sensitive resources during construction. 41 

The Bureau of Reclamation, U.S. Fish and Wildlife Service, National Marine Fisheries Service, and 42 
the U.S. Army Corps of Engineers are entering into a Programmatic Agreement with the 43 
California State Historic Preservation Officer for the implementation of NHPA Section 106 for 44 
their undertakings associated with the BDCP. The effects of Federal undertakings (actions) on 45 
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historic properties (eligible for or listed on the National Register of Historic Places) will be taken 1 
into account through the implementation of this programmatic agreement. 2 

Impact CUL-2: Effects on Archaeological Sites to Be Identified through Future Inventory 3 
Efforts 4 

An inventory for the majority of the footprint for this alternative has not been conducted because 5 
the footprint is not currently legally accessible (Appendix 4A, Summary of Survey Data Collection by 6 
Department of Water Resources to Obtain Information Regarding Baseline Conditions in Areas That 7 
Could Be Affected by BDCP). Furthermore, complete evaluation of all potentially affected resources 8 
associated with this alternative may require destructive test excavation in advance of any final 9 
decision regarding the selection of the alternative. Because several prehistoric archaeological sites 10 
qualifying as historical resources have been identified in the footprint of this alternative, the 11 
remaining portion of the footprint for this conveyance feature is sensitive for previously 12 
unidentified archaeological resources. Record searches at the relevant information centers of the 13 
CHRIS reviewed the mapped location of previous cultural resource inventories in the footprint of 14 
this alternative and the vicinity. This map review revealed that a cultural resources inventory has 15 
never been conducted in the majority of the footprint for this alternative. The presence of three 16 
archaeological sites that qualify as historical resources and historic properties in the portion of the 17 
footprint that has been previously inspected provides a sample of the likely density and occurrence 18 
of resources in the remaining footprint. For this reason, additional prehistoric archaeological 19 
resources are likely to be found in the portion of the footprint where surveys have not been 20 
conducted, once access is available and such studies can be completed. 21 

In addition to prehistoric archaeological resources, the BDCP area is sensitive for historic-era 22 
archaeological resources. It is likely that previously unidentified historic archaeological sites occur 23 
in the footprint of this alternative because of the intensity of human activity in the Plan Area during 24 
the historic era, as described in Section 18.1.6, Historic-Era Setting. 25 

Prehistoric sites in the Plan Area tend to be large and rich in material remains, including human 26 
burials and associated ornaments and beads. Habitation debris also often contains both floral and 27 
faunal material that can be used for both radiocarbon dating and analysis regarding subsistence 28 
strategies. In addition, the large scale of typical prehistoric archaeological resources suggests 29 
portions of these deposits will remain with sufficient integrity to convey research information. 30 
Therefore, these sites are likely to qualify as historical resources or unique archaeological resources 31 
under CEQA and historic properties under Section 106 of the NHPA. 32 

Historic sites are likely to be associated with the historic-era themes of settlement, reclamation, 33 
agriculture, and flood management in the Delta region. Because the reclamation and agricultural 34 
development of the Delta region provided part of the economic base for the development of 35 
surrounding urban centers, these historic themes are significant at both a state and national level. 36 
These resources accordingly may contain data useful in historical research. In addition, the intensity 37 
of historic activity in the Delta region suggests that many of these resources are likely be distributed 38 
across the footprint of this alternative and some are likely to retain sufficient integrity to convey this 39 
significance if they are subject to archaeological excavation and investigation. Therefore, these sites 40 
are likely to qualify as historical resources or unique archaeological resources under CEQA and 41 
historic properties under Section 106 of the NHPA. 42 

Absent mitigation, ground-disturbing construction is likely to physically damage many of these 43 
resources by disrupting the spatial associations that convey data useful in research or changing the 44 
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setting such that the resource no longer contains its significance. The locations of various features 1 
such as intakes, forebays, and tunnels shaft locations are depicted in Figure M3-4 in the mapbook 2 
volume. These impacts would thus materially impair these resources within the meaning of CEQA 3 
and adversely affect the resources within the meaning of Section 106 of the NHPA. These effects 4 
would be adverse. 5 

NEPA Effects: This alternative has the potential to damage previously unidentified archaeological 6 
sites. Because these sites may qualify for the NRHP or CRHR, damage to these sites may diminish 7 
their integrity. For these reasons this effect would be adverse. 8 

CEQA Conclusion: The footprint for this alternative is sensitive for both prehistoric and historic-era 9 
resources that cannot be identified at this time because much of the footprint is not legally 10 
accessible. Because many of these resources are likely to have data useful in prehistoric and historic 11 
archaeological research, as well as the integrity to convey this significance, they are likely to qualify 12 
as historical resources or unique archaeological sites under CEQA or historic properties under the 13 
Section 106 of the NHPA. Ground-disturbing construction may materially alter the significance of 14 
these resources by disrupting the spatial associations that could yield important data, resulting in a 15 
significant effect. While mitigation is available (Mitigation Measure CUL-2) to reduce impacts by 16 
taking inventory of cultural resources within the affected area and thereby making it possible to 17 
preserve or recover data from the sensitive area, this mitigation cannot guarantee that all eligible or 18 
significant resources would be preserved in place, or that all important data would be retrieved 19 
before construction destroys these resources. The scale of the BDCP, investment into existing 20 
designs, and the presence of other important environmental resources such as habitat, natural 21 
communities, and wetlands that should be avoided are constraints on the flexibility and feasibility of 22 
avoidance. For these reasons this impact is significant and unavoidable. 23 

Mitigation Measure CUL-2: Conduct Inventory, Evaluation, and Treatment of 24 
Archaeological Resources 25 

Prior to ground-disturbing construction, DWR will implement the following mitigation 26 
measures. 27 

 Because DWR and federal agencies could not feasibly access the majority of the footprint for 28 
this alternative, a cultural resource inventory has not been completed for the entire 29 
footprint. Prior to ground-disturbing construction, DWR will ensure that an inventory and 30 
evaluation report for cultural resources is completed. The inventory will cover the federal 31 
APE for relevant undertakings. 32 

 The scope of the inventory will include the entire area where effects may occur. Such effects 33 
consist of direct disturbance through excavation or indirect damage through vibration or 34 
changes to the setting, where the setting may be relevant for archaeological resources. 35 

 The work will be led or supervised by cultural resource specialists that meet the Secretary 36 
of the Department of the Interior’s professional qualification standards provided in 36 CFR 37 
61. 38 

 Inventory methods will include pedestrian surveys and other any other appropriate 39 
sampling methods identified by DWR and the federal lead agencies. 40 

 Identified resources will be mapped and described on forms provided by the California State 41 
Parks forms (“DPR” forms). Mapping will be performed by recording data points with GPS 42 
hardware that can be imported and managed digitally. 43 
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 For all identified resources DWR and appropriate federal agencies will evaluate the 1 
resources to determine if they are any of the following. 2 

 Historical resources (State CEQA Guidelines Section 15064.5[a]) 3 

 Unique archaeological resources under CEQA (California PRC Section 21083.2[g]) 4 

 Historic properties (36 CFR 60.4) 5 

 Eligible for local registers 6 

 The recorded resources and the resource evaluations will be summarized in an inventory 7 
report. In the inventory report DWR and appropriate federal agencies will also determine if 8 
individual resources qualifying as unique archaeological sites, historical resources, or 9 
historic properties will require mitigation to the extent feasible, as described below. DWR 10 
will make such a determination if the BDCP would involve any of the following 11 
consequences. 12 

 Demolish or materially alter the qualities that make the resource eligible for listing in 13 
the CRHR (State CEQA Guidelines Section 15064.5[b][2][A],[C]). 14 

 Demolish or materially alter the qualities that justify the inclusion of the resource on a 15 
local register or its identification in an historical resources survey meeting the 16 
requirements of California PRC Section 5024.1(g), unless DWR establishes by a 17 
preponderance of evidence that the resource is not historically or culturally significant 18 
(State CEQA Guidelines Section 15064.5[b][2][B]). 19 

 Alter, directly or indirectly, the qualities that make a resource eligible for listing in the 20 
NRHP (36 CFR 800.5[a][1]). 21 

 Demolish or materially impair the qualities that allow a resource to qualify as a unique 22 
archaeological site (California PRC Section 21083.2). 23 

 For all resources qualifying as unique archaeological resources, historical resources, or 24 
historic properties that would be subject to significant effects, DWR will develop and 25 
implement treatment. Such treatment will consist of the following, in order of priority. 26 

 It should be noted that this order of priority applies to mitigation on historical resources 27 
performed to satisfy CEQA. Relevant federal agencies with management responsibilities 28 
for cultural resources shall implement mitigation for adverse effects to satisfy Section 29 
106 of the NHPA, which does not specify this order of priority. 30 

 Preservation in place where feasible, in light of costs, logistics, technological, and 31 
environmental considerations, and the extent to which avoidance is consistent with the 32 
objectives of the project, through methods such as redesign of relevant facilities to avoid 33 
destruction or damage to eligible cultural resources, capping resources with fill, or 34 
deeding resources into conservation easements. 35 

 Review and study of existing collections previously retrieved from affected resources, 36 
where feasible, in lieu of data recovery excavations. 37 

 Data recovery excavations that retrieve the information that makes the resource eligible 38 
for CRHR or NRHP listing, or that qualifies the site as a unique archaeological resource. 39 
If data recovery through excavation is the only feasible mitigation, a data recovery plan, 40 
which makes provisions for adequately recovering the scientifically consequential 41 
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information from and about the historical resource, will be prepared and adopted prior 1 
to any excavation being undertaken. Such studies will be deposited with the relevant 2 
information center of the CHRIS. Excavation as mitigation will be restricted to those 3 
parts of the resource that would be damaged or destroyed by the BDCP. If, in the course 4 
of data recovery excavations, it is determined that contrary to available evidence, the 5 
resource lacks the ability to yield information about the past…, data recovery 6 
excavations will cease. The data recovery plan will specify the basis for the significance 7 
of the resource and methods for retrieving the consequential information from the site. 8 
After completion of excavation DWR will retain a qualified archaeological consultant to 9 
synthesize the findings into a data recovery report describing the findings and will 10 
deposit the report at the relevant information center of the CHRIS. 11 

 The treatment plan will identify treatment methods that are proposed by the Lead Agencies 12 
and other public entities. The plan will also specify the basis for selecting a particular 13 
mitigation measure. 14 

 For archaeological sites that qualify as historical resources, the BDCP proponents will 15 
consider preservation in place as the preferred treatment where feasible, in light of costs, 16 
logistics, technological, and environmental considerations and the extent to which 17 
avoidance is consistent with the objectives of the project 18 

 If preservation in place of archaeological sites that qualify as historical resources or unique 19 
archaeological resources is not feasible in light of costs, logistics, technological 20 
considerations, the location of the find, and the extent to which preservation of the find is 21 
consistent or inconsistent with the design and objectives of the BDCP, the BDCP proponents 22 
will include a discussion in the treatment plan describing why the selected mitigation serves 23 
the interests protected by CEQA better than preservation in place. 24 

 Construction phase monitoring: During construction on or near resources sensitive for 25 
human remains or archaeological resources, DWR will retain a qualified archaeologist to 26 
observe excavations over any remaining portions of the deposit that are sensitive for buried 27 
deposits or human remains. If human remains are discovered the archaeologist will direct 28 
compliance with the requirements of California Health and Safety Code Section 7050.5 and 29 
California PRC Section 5097.98 and the relevant federal agency with responsibility for 30 
Section 106 will be contacted. If Native American human remains are discovered on federal 31 
land, work in the immediate vicinity will cease, and DWR will contact the relevant 32 
representative of the federal agency where the remains were discovered, as prescribed in 25 33 
USC Section 3002(d) (NAGPRA). After notification from the relevant agency representative 34 
and treatment of the remains as required under NAGPRA, work may continue. Disposition of 35 
the remains will follow the ownership priority described in NAGPRA (25 USC Section 36 
3002[a]). 37 

The Bureau of Reclamation, U.S. Fish and Wildlife Service, National Marine Fisheries Service, and 38 
the U.S. Army Corps of Engineers are entering into a Programmatic Agreement with the 39 
California State Historic Preservation Officer for the implementation of NHPA Section 106 for 40 
their undertakings associated with the BDCP. The effects of Federal undertakings (actions) on 41 
historic properties (eligible for or listed on the National Register of Historic Places) will be taken 42 
into account through the implementation of this programmatic agreement. 43 
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Impact CUL-3: Effects on Archaeological Sites That May Not Be Identified through Inventory 1 
Efforts 2 

Appendix 18A, Archaeological Resources Sensitivity Assessment, presents an overview of the 3 
sensitivity of the Plan Area for previously unidentified archaeological resources and demonstrates 4 
that additional prehistoric and historic-era sites that have not yet been identified are almost certain 5 
to occur in the portion of the Plan Area where this alternative would be constructed. While surveys 6 
will be completed for the footprint, once access is available, such surveys cannot guarantee that all 7 
sites will be identified prior to construction. The rapid rate of at which alluvium and sediment 8 
accumulates in the Delta region, and the geologically unstable nature of the floodplain and riverbank 9 
environments in which these resources may occur makes it likely that numerous sites occur buried 10 
below surface soils. Cultural resource inventory efforts cannot always identify such resources, even 11 
with intermittent surface excavation designed to reveal sites with little or no surface manifestation 12 
because exhaustive sampling to identify every resource is economically and technically infeasible. 13 
These sites may also occur buried at the depth at which tunnel boring operations would be 14 
performed. 15 

Many of these unidentified prehistoric resources are likely to qualify as historical resources, historic 16 
properties, or unique archaeological resources because prehistoric sites in the Delta region tend to 17 
be large and contain a rich material culture. In particular, burial features tend to be associated with 18 
numerous shell ornaments, charmstones, and associated grave goods. Habitation components often 19 
contain abundant faunal and floral remains that elucidate prehistoric adaptations such as 20 
subsistence methods. 21 

In addition to prehistoric archaeological resources, the BDCP area is sensitive for historic-era 22 
archaeological resources. Archaeological debris found in historic era archaeological sites activity is 23 
likely to be associated with significant themes such as agriculture, reclamation, and settlement of the 24 
Delta region. The size of the Plan area and the intensity of historic activity suggest that some of these 25 
resources may qualify as historical resources, historic properties, or unique archaeological 26 
resources. 27 

Ground-disturbing work, including the construction of surface features such as intakes, and the 28 
subterranean tunnel boring operations and shafts may disturb and damage these resources before 29 
they can be identified and avoided during monitoring efforts required under Mitigation Measure 30 
CUL-3. This damage and disturbance may materially impair these resources within the meaning of 31 
CEQA or adversely affect the resources within the meaning of Section 106 because this disturbance 32 
would impair the ability of these resources to yield data useful in research. While Mitigation 33 
Measure CUL-3 would reduce the potential for this impact, it would not guarantee the impact would 34 
be avoided entirely. Therefore, this impact is adverse. 35 

NEPA Effects: This alternative has the potential to damage previously unidentified archaeological 36 
sites that also may not necessarily be identified prior to construction. While cultural resource 37 
inventories will be completed once legal access is secured, no inventory can ensure that all 38 
resources are identified prior to construction. Because these sites may qualify for the NRHP or 39 
CRHR, damage to these sites may diminish their integrity. For these reasons this effect would be 40 
adverse. 41 

CEQA Conclusion: This impact would be significant. Construction has the potential to disturb 42 
previously unidentified archaeological sites qualifying as historical resources, historic properties, or 43 
unique archaeological resources. Because direct excavation, compaction, or other disturbance may 44 
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disrupt the spatial associations that contain scientifically useful information it would alter the 1 
potential basis for eligibility, thus materially altering the resource and resulting in a significant 2 
effect. Because these resources would not be identified prior to construction, they cannot be 3 
recorded and effects cannot be managed through construction treatment. Mitigation Measures CUL-4 
3 would reduce but not entirely avoid the potential for this impact, by implementing construction 5 
worker training, monitoring and discovery protocols. However, because archaeological resources 6 
may not be identified prior to disturbance through these measures, the effect cannot be entirely 7 
avoided. Therefore, this impact would remain significant and unavoidable. 8 

Mitigation Measure CUL-3: Implement an Archaeological Resources Discovery Plan, 9 
Perform Training of Construction Workers, and Conduct Construction Monitoring 10 

Prior to ground-disturbing construction, the BDCP proponents will include a cultural resources 11 
discovery plan in the contract conditions of the construction contractor, incorporating the 12 
following actions to be taken in the event of the inadvertent discovery of cultural resources. 13 

 An archaeological monitor will be present to observe construction at geographic locations 14 
that are sensitive for unidentified cultural resources. Such locations consist of construction 15 
near identified sites (within a 100-foot radius around the known boundaries of identified 16 
resources), and where ground-disturbing construction will occur within 500 feet of major 17 
water features. 18 

 In the event of an archaeological resources discovery, work will cease in the immediate 19 
vicinity of the find (typically 100-feet), based on the direction of the archaeological monitor 20 
or the apparent distribution of cultural resources if no monitor is present. A qualified 21 
archaeologist will assess the significance of the find and make recommendations for further 22 
evaluation and treatment as necessary. 23 

 Discovered resources will be mapped and described on forms provided by the DPR. 24 
Mapping will be performed by recording data points with GPS hardware that can be 25 
imported and managed digitally. 26 

 Evaluation and treatment will follow the standards and order of priority described above for 27 
Mitigation Measure CUL-2. After receiving recommendations from the qualified 28 
archaeologist, DWR and appropriate federal agencies shall jointly determine the feasibility 29 
of such recommendations, and particularly any recommended avoidance measures, in light 30 
of factors such as costs, logistics, technological, and environmental considerations and the 31 
extent to which avoidance is consistent with the objectives of the project. 32 

 If human remains are discovered as part of a larger cultural deposit, DWR and the 33 
contractors will coordinate with the county coroner and NAHC to make the determinations 34 
and perform the management steps prescribed in California Health and Safety Code Section 35 
7050.5 and California PRC Section 5097.98. 36 

 If Native American human remains are discovered on federal land, work in the immediate 37 
vicinity will cease, and DWR will contact the relevant representative of the federal agency 38 
where the remains were discovered, as prescribed in 25 USC Section 3002(d) (NAGPRA). 39 
After notification from the relevant agency representative and treatment of the remains as 40 
required under NAGPRA, work may continue. Disposition of the remains will follow the 41 
ownership priority described in NAGPRA (25 USC Section 3002[a]), as defined below under 42 
Mitigation Measure CUL-4. 43 
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 DWR and appropriate federal agencies shall provide pre-construction training of all 1 
construction personnel engaged in construction that has the potential to affect 2 
archaeological resources. This training will provide instruction on how to identify resources 3 
in the field and appropriate measures to be taken if a discovery or potential discovery 4 
occurs. 5 

DWR will include a list of DWR cultural-resources staff that can respond to cultural resource 6 
discoveries and provide management direction following discoveries in the construction 7 
training materials, and will also provide this list as well as these discovery requirements to the 8 
supervisory field staff for the construction workers. 9 

The Bureau of Reclamation, U.S. Fish and Wildlife Service, National Marine Fisheries Service, and 10 
the U.S. Army Corps of Engineers are entering into a Programmatic Agreement with the 11 
California State Historic Preservation Officer for the implementation of NHPA Section 106 for 12 
their undertakings associated with the BDCP. The effects of Federal undertakings (actions) on 13 
historic properties (eligible for or listed on the National Register of Historic Places) will be taken 14 
into account through the implementation of this programmatic agreement. 15 

Impact CUL-4: Effects on Buried Human Remains Damaged during Construction 16 

The footprint of this alternative is sensitive for buried human remains that may occur in isolation, 17 
rather than as part of prehistoric or historic archaeological sites. Historic and prehistoric human 18 
remains have been discovered as isolated interments rather than as part of larger sites. Because 19 
these isolated resources are not associated with larger deposits, their distribution and depth cannot 20 
be estimated. Construction of this alternative would require ground-disturbing work that may 21 
damage previously unidentified human remains, resulting in direct effects on these resources. While 22 
inventory and monitoring efforts are prescribed above under Mitigation Measures CUL-2 and CUL-3, 23 
the large acreages subject to disturbance under this alternative make exhaustive sampling to 24 
identify all buried and isolated human remains technically and economically infeasible. For these 25 
reasons the potential remains that such resources may be damaged or exposed before they can be 26 
discovered through inventory or monitoring. This effect would be adverse. 27 

NEPA Effects: Buried human remains may be damaged by this alternative because such remains 28 
may occur either in isolation or as part of identified and previously unidentified archaeological 29 
resources where construction will occur. This effect would be adverse. 30 

CEQA Conclusion: This impact would be significant. The project area is sensitive for buried human 31 
remains. Construction would likely result in disturbance of these features. Disturbance of human 32 
remains, including remains interred outside of cemeteries is considered a significant impact in the 33 
CEQA Appendix G checklist; therefore, disturbance of these remains would result in a significant 34 
effect. Mitigation Measure CUL-4 would reduce the severity of this impact by appropriately 35 
protecting the integrity of the human remains discovered, but not to a less-than-significant level 36 
because mitigation would not guarantee that these features could be discovered and treated in 37 
advance of construction; the scale of construction makes it technically and economically infeasible 38 
to perform the level of sampling necessary to identify all such resources prior to construction. 39 
Therefore, this impact is considered significant and unavoidable. 40 
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Mitigation Measure CUL-4: Follow State and Federal Law Governing Human Remains if 1 
Such Resources Are Discovered during Construction 2 

 If human remains are discovered as part a larger cultural deposit, the BDCP proponents and 3 
the construction contractors will coordinate with the county coroner and NAHC to make the 4 
determinations and perform the management steps prescribed in California Health and 5 
Safety Code Section 7050.5 and California PRC Section 5097.98. The provisions of these 6 
state laws apply unless discoveries occur on land owned or controlled by the federal 7 
government. For discoveries on federal land the bulleted procedures for NAGPRA, provided 8 
below shall be followed. Compliance with state law for discoveries occurring on private or 9 
state lands requires the following steps. 10 

 Notification of the county coroner so the coroner may determine if an investigation 11 
regarding the cause of death is required. It the coroner determines that the remains are 12 
of prehistoric Native American origin, the coroner will notify the NAHC. 13 

 Upon notification the NAHC will identify the MLD, and the MLD will be given the 14 
opportunity to reinter the remains with appropriate dignity. If the NAHC fails to identify 15 
the MLD or if the parties cannot reach agreement as to how to reinter the remains as 16 
described in California PRC Section 5097.98(e), the landowner will reinter the remains 17 
at a location not subject to further disturbance. DWR will ensure the protections 18 
prescribed in California PRC Section 5097.98(e), are performed, such as the use of 19 
conservation easements and recording of the location with the relevant county and 20 
information center of the CHRIS. 21 

 If Native American human remains are discovered on federal land, work in the immediate 22 
vicinity will cease, and DWR will contact the relevant representative of the federal agency 23 
where the remains were discovered, as prescribed in 25 USC Section 3002(d) (NAGPRA). 24 
After notification from the relevant agency representative and treatment of the remains as 25 
required under NAGPRA, work may continue. Disposition of the remains will follow the 26 
ownership priority described in NAGPRA (25 USC Section 3002[a]): 27 

 Where the lineal descendants can be found, the lineal descendants own the remains. 28 

 Where the lineal descendants cannot be found, the remains belong to the Indian tribe on 29 
whose land the remains were found. 30 

 If the remains are discovered on other lands owned or controlled by the federal 31 
government and the lineal descendants cannot be determined, the remains belong to the 32 
Indian tribe that is culturally affiliated with the remains, or the tribe that aboriginally 33 
occupied the land where the remains were discovered. 34 

 “Indian Tribe” here means federally recognized tribes identified in the list of such tribes 35 
published by the Bureau of Indian Affairs in the Federal Register as well as in the tribal 36 
directory compiled by the BIA. 37 

The Bureau of Reclamation, U.S. Fish and Wildlife Service, National Marine Fisheries Service, and 38 
the U.S. Army Corps of Engineers are entering into a Programmatic Agreement with the 39 
California State Historic Preservation Officer for the implementation of NHPA Section 106 for 40 
their undertakings associated with the BDCP. The effects of Federal undertakings (actions) on 41 
historic properties (eligible for or listed on the National Register of Historic Places) will be taken 42 
into account through the implementation of this programmatic agreement. 43 
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Impact CUL-5: Direct and Indirect Effects on Eligible and Potentially Eligible Historic 1 
Architectural/Built-Environment Resources Resulting from Construction Activities 2 

Built-environment resources that may be affected by this alternative include resources identified 3 
and evaluated in inventory efforts conducted for other projects and resources identified in surveys 4 
for the BDCP. Some of resources are considered historic properties for the purposes of this analysis 5 
because they meet the criteria in the NRHP regulations (36 CFR 60.4), as described below. For the 6 
similar reasons some are considered historical resources under CEQA. As identified in Appendix 7 
18B, Table 18B-9, a total of 10built-environment resources have the potential to be directly or 8 
indirectly affected by construction of this alternative. Some of these resources have multiple 9 
contributing elements, as described in Appendix 18B. The specific nature and location of the impact 10 
mechanism for each affected resource is also described in Table 18B-9. The affected resources have 11 
been evaluated for the NRHP and CRHR. The basis for the eligibility recommendations for each 12 
resource is provided in Appendix 18B, in Section B.1.2, Built Environment Resource Descriptions. 13 

Discussion of Anticipated Effects on Identified and Accessible Resources 14 

The construction of intakes, transmission lines, RTM spoil areas and other features would result in 15 
direct and indirect effects on identified and eligible resources. The exact effect mechanism for each 16 
resource is described in Appendix 18B, in Table 18B-9. Facility redesign to avoid direct impacts on 17 
historic architectural resources is preferred as mitigation if possible. However, it is unlikely that all 18 
identified resources can be avoided because of the scale of the BDCP and the need to balance 19 
avoidance of other important environmental resources such as wetlands, natural communities, and 20 
special-status species habitat. These effects would materially impair the resources within the 21 
meaning of CEQA and result in adverse effects within the meaning of Section 106 because they 22 
would diminish the characteristics that convey the significance of the resources. Some direct 23 
demolition and indirect effects such as setting changes are likely to occur even with mitigation. 24 
Therefore, these effects would be adverse. 25 

NEPA Effects: This alternative would result in direct and indirect effects on NRHP and CRHR eligible 26 
built environment resources. These alterations may diminish the integrity of these resources. For 27 
these reasons this effect would be adverse. 28 

CEQA Conclusion: Several identified historic-era built-environment resources have been identified 29 
in the footprint of this alternative (17 individual resources, as described in Appendix 18B, Table 30 
18B-9). These resources have been evaluated for the CRHR and qualify as historical resources under 31 
CEQA. Construction of conveyance facilities may require demolition of the historic built-32 
environment resources. Construction may also result in permanent indirect effects such as changes 33 
to the setting. Direct demolition or changes to the setting would be material alterations because they 34 
would either remove the resource or alter the resource character, resulting in an inability of the 35 
resource to convey its significance. For these reasons this would be a significant effect. Mitigation 36 
Measure CUL-5 may reduce these effects by implementing protective measures and monitoring 37 
protocols for historic resources in close proximity to the project and capturing and preserving a 38 
description of the significant information and characteristics associated with directly and adversely 39 
impacted resources, but cannot guarantee that effects would be entirely avoided. The scale of the 40 
BDCP and the constraints imposed by other environmental resources make avoidance of all 41 
significant effects unlikely. For these reasons this impact remains significant and unavoidable even 42 
with implementation of the following mitigation measures. 43 
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Mitigation Measure CUL-5: Consult with Relevant Parties, Prepare and Implement a Built 1 
Environment Treatment Plan 2 

All mitigation will be undertaken by individuals who meet the Secretary of the Interior’s 3 
professional qualifications and have demonstrable experience conducting the following 4 
recommended measures. In preparation of the built environment treatment measures relevant 5 
parties will be consulted. Such parties may include but are not limited to the SHPO, the ACHP, 6 
local historical societies, and other interested parties such as local preservation and community 7 
organizations. DWR will perform the following measures as part of mitigation and monitoring 8 
for compliance with CEQA. Appropriate federal agencies shall perform these measures as part of 9 
their management responsibilities performed to satisfy Section 106 of the NHPA.  10 

A BETP will be prepared by an architectural historian with demonstrated experience preparing 11 
treatment for similar kinds of resources, and reviewed by relevant parties prior to any 12 
demolition or ground-disturbing activity for all built-environment resources subject to adverse 13 
effects or significant impacts. Recommended property specific mitigation is identified in Tables 14 
18B-17 through 18B-31 and shall be implemented in accordance with the specifics developed in 15 
the BETP.  16 

The following protective measures and monitoring protocols will be implemented for historic 17 
resources in close proximity to the project but that are not anticipated to be directly affected by 18 
demolition or construction but which may be subject to direct effects such as vibration or 19 
inadvertent damage activities: 20 

 HSR will be prepared for buildings and structures adjacent to the project for which detailed 21 
information is required to develop protection measures. These will be done for buildings 22 
and structures that appear to be in poor condition and, therefore, potentially sensitive to 23 
construction-related activities such as vibration. Preconstruction stabilization or temporary 24 
removal of these buildings may be necessary. 25 

 Preconstruction condition assessments will be prepared for buildings and structures 26 
adjacent to the project that are stable, but could be unintentionally damaged during 27 
construction. Should there be any question as to whether or not the project caused damage, 28 
these condition assessments will provide confirmation of the preconstruction condition. 29 

 Precautions to protect built resources from construction vehicles, debris and dust may 30 
include fencing or debris meshing. Temporary mothballing, and fire and intrusion 31 
protection may be needed if the buildings are unoccupied during construction. 32 

 Protective measures will be field checked as needed during construction by a qualified 33 
architectural historian with demonstrated experience conducting monitoring of this nature. 34 
Vibration monitoring may be required for buildings determined to be susceptible to 35 
vibration damage that are in close proximity to construction activities or machinery that 36 
cause vibration. 37 

 These measures are designed to avoid direct effects such as vibration that may result in 38 
structural damage or inadvertent direct effects such as demolition. 39 

 Redesign of relevant facilities will be used to avoid destruction or damage where feasible. 40 
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For built resources that will be directly and adversely impacted, the BETP will specify resource-1 
specific treatment measures such as, but not limited to the following examples of treatments 2 
used to minimize effects on built-environment resources: 3 

 HABS documentation will be prepared for CRHR and NRHP-eligible historic buildings and 4 
structures that will be demolished (National Park Service 2000). These reports will include 5 
written and photographic documentation of the significant and character-defining features 6 
of these properties. These reports will minimize the adverse effect by capturing and 7 
preserving a description of the significant information and characteristics associated with 8 
the resource. 9 

 In recent years, the National Park Service and National Archives have issued directives 10 
indicating that they will not accept formal submissions under the HABS program unless 11 
the resource being documented is a rare, unusual, or exceptionally high-quality example 12 
of its type, due to the huge volume of submissions generated by environmental 13 
mitigation requirements. The BETP will indicate whether the HABS documentation will 14 
be formally submitted to the National Park Service for review and approval, based on a 15 
consideration of the rarity or caliber of the resource being mitigated, or instead will be 16 
prepared informally for distribution to local repositories or for re-use for interpretive or 17 
educational programs.   18 

 For formal HABS documentation, reports are subject to review and approval by the 19 
National Park Service. Following approval, the BDCP lead agencies will produce 20 
sufficient copies for distribution to repositories identified in the BETP, including the 21 
Library of Congress, the California State Library, the University of California Water 22 
Resources Center Archives, and any local repositories, as appropriate and agreed upon 23 
with the SHPO and interested parties. Distribution will further enhance the mitigation of 24 
the adverse effect because it will ensure that the significance is retained and conveyed 25 
to a wide audience. 26 

 For informal HABS documentation, report contents may be prepared in high-resolution 27 
digital format, rather than being produced to the high archival standards required by 28 
the National Park Service for formal submissions. The Lead Agencies will produce 29 
sufficient copies for distribution to repositories identified in the BETP, which may 30 
include the California State Library, the University of California Water Resources Center 31 
Archives, and any local repositories, as appropriate and agreed upon with the SHPO and 32 
interested parties. 33 

 As applicable, HALS records and HAER documents will be prepared for historic water-34 
associated resources (National Park Service 2005). The levees and other CRHR and NRHP-35 
eligible linear historic features will be recorded following HAER guidelines. Additionally the 36 
settings will be recorded following HALS guidelines. These reports will include written and 37 
photographic documentation of the significant and character-defining features of these 38 
properties. The HALS and HAER reports will minimize the adverse effect by capturing and 39 
retaining a description of the significant engineering and design information associated with 40 
the resource. 41 

 In recent years, the National Park Service and National Archives have issued directives 42 
indicating that they will not accept formal submissions under the HALS and HAER 43 
programs unless the resource being documented is a rare, unusual, or exceptionally 44 
high-quality example of its type, due to the huge volume of submissions generated by 45 
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environmental mitigation requirements. The BETP will indicate whether the HALS or 1 
HAER documentation will be formally submitted to the National Park Service for review 2 
and approval, based on a consideration of the rarity or caliber of the resource being 3 
mitigated, or instead will be prepared informally for distribution to local repositories or 4 
for re-use for interpretive or educational programs. 5 

 Formal HALS/HAER submissions are subject to review and approval by the National 6 
Park Service. Following approval, the BDCP lead agencies will produce sufficient copies 7 
for distribution to repositories identified in the BETP, including the Library of Congress, 8 
the California State Library, the University of California Water Resources Center 9 
Archives, and any local repositories, as appropriate and agreed upon with the SHPO and 10 
interested parties. Distribution will further enhance the mitigation of the adverse effect 11 
because it will ensure that the significance is retained and conveyed to a wide audience. 12 

 For informal HALS/HAER documentation, report contents may be prepared in high-13 
resolution digital format, rather than being produced to the high archival standards 14 
required by the National Park Service for formal submissions. The Lead Agencies will 15 
produce sufficient copies for distribution to repositories identified in the BETP, which 16 
may include the California State Library, the University of California Water Resources 17 
Center Archives, and any local repositories, as appropriate and agreed upon with the 18 
SHPO and interested parties. 19 

 Preparation of interpretive or educational media such as displays in public spaces, print 20 
materials, or websites. Interpretive and educational media may incorporate written, 21 
photographic, and archival documentation, such as those compiled for informal 22 
HABS/HAER/HALS reports), oral history interviews, video, or animation to tell the story of 23 
the heritage represented by the impacted resource. Interpretive media is an appropriate 24 
mitigation for resources that are CRHR- or NRHP-eligible because they are associated with 25 
events that have made a significant contribution to the broad patterns of California’s history 26 
and cultural heritage or that are associated with persons important in our past. 27 

 Salvage of materials will be performed to the extent feasible to enable the restoration of 28 
similar buildings, structures, or water-conveyance features outside of the area of direct 29 
impact. Salvage will further minimize adverse effects by using salvaged materials to ensure 30 
that similar resources are restored and maintained in manner that will ensure the 31 
significance of the resource is preserved. 32 

 Relocation of historic buildings that would otherwise be demolished. 33 

 Following the Secretary of the Interior’s standards to restore built resources outside of the 34 
area of direct effect that are of the same type as resources that will be demolished by the 35 
BDCP. 36 

 Other appropriate treatment methods that are identified in relation to particular resources 37 
that are affected. 38 

The Bureau of Reclamation, U.S. Fish and Wildlife Service, National Marine Fisheries Service, and 39 
the U.S. Army Corps of Engineers are entering into a Programmatic Agreement with the 40 
California State Historic Preservation Officer for the implementation of NHPA Section 106 for 41 
their undertakings associated with the BDCP. The effects of Federal undertakings (actions) on 42 
historic properties (eligible for or listed on the National Register of Historic Places) will be taken 43 
into account through the implementation of this programmatic agreement. 44 
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Impact CUL-6: Direct and Indirect Effects on Unidentified and Unevaluated Historic 1 
Architectural/Built-Environment Resources Resulting from Construction Activities 2 

Because DWR does not have legal access to the majority of the footprint for this alternative, 3 
inventory efforts in the entire footprint have not been completed. Nonetheless, the intensity of 4 
activity in the Delta region during the historic era and a review of available data such as aerial 5 
photographs suggest that numerous additional resources occur in the footprint that have not been 6 
identified or which cannot currently be accessed and evaluated. 7 

Review of available data such as aerial photographs, historic topographic maps, and assessors’ 8 
records also indicates that many of these inaccessible properties are 45 years of age or older and 9 
have the potential to be eligible historic resources. Approximately 37 unevaluated built-10 
environment resources have been identified that may be subject to direct or indirect effects as a 11 
result of the construction of this alternative (ICF 2013, see tables of inaccessible properties and 12 
associated maps, one inaccessible property was determined NRHP-eligible and is not counted here 13 
but included under CUL-5 for this alternative). Many of these resources are likely to be significant 14 
because they may be associated with the important historical themes described above in Section 15 
18.1.6, Historic-Era Setting. In addition, such resources may be associated with historically 16 
significant persons, or may represent significant artistic values. Thus the resources may have 17 
significance under both CEQA (State CEQA Guidelines Section 15064.5[a][3]) and the NRHP (30 CFR 18 
60.4). In addition, because many of the historic-era structures in the Delta region are intact, and 19 
retain their rural agricultural setting, many of these resources are likely to have integrity within the 20 
meaning of CEQA and the NRHP (14 CCR Section 4852[c], 30 CFR 60.4). Because many unidentified 21 
resources are likely to have significance and integrity, they may qualify as historical resources under 22 
CEQA and historic properties under Section 106 of the NHPA. 23 

Anticipated Effects 24 

Construction may result in direct demolition of these resources, damage through vibration, or 25 
indirect effects such as changes to the setting. While mitigation is available to reduce these effects, 26 
this mitigation cannot guarantee that all effects would be avoided because mitigation cannot 27 
guarantee that eligible resources would be avoided and that adverse changes to the setting would 28 
not occur. The scale of the BDCP and other design constraints, such as the presence of other 29 
important environmental resources, makes avoidance of all direct and indirect effects unlikely. 30 
Therefore, this effect would be adverse. 31 

Traditional cultural properties may also occur within the footprint of this alternative. These 32 
resources consist of built environment features or activity areas that are important in the cultural 33 
life of a living community. Examples of such resources include local gathering halls and Native 34 
American traditional activity areas. Where these resources have both integrity of condition and 35 
integrity of relationship, and meet the criteria for listing in the NRHP, they can qualify as historic 36 
properties (National Park Service 1998:11–12). Resources that are NRHP-eligible would also be 37 
historical resources under CEQA (California PRC Section 5024.1[d][1]) Construction has the 38 
potential to directly or indirectly damage built-environment resources through demolition or 39 
introduction of new inconsistent features into the setting. These changes would impair the ability of 40 
the resources to convey their significance because the character defining elements or setting of the 41 
resource would be lost. Therefore, impacts on these resources may be adverse. 42 
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NEPA Effects: This alternative may result in direct modification or indirect changes to the setting for 1 
inaccessible and NRHP and CRHR-eligible resources. These changes may diminish the integrity of 2 
these resources. For these reasons, this effect would be adverse. 3 

CEQA Conclusion: The study area is sensitive for built-environment resources that have not yet 4 
been recorded and evaluated because the majority of the area is legally inaccessible. Inventory 5 
efforts have not gathered complete information in these inaccessible areas. Many of these resources 6 
are likely to be associated with important historical themes or persons, or possess high creative 7 
values; therefore, they are likely to have significance under CEQA and the NHPA. Because many of 8 
these resources remain intact and retain their rural agricultural setting they are also likely to have 9 
integrity under CEQA and the NHPA. Therefore, many are likely to qualify as historic properties or 10 
historical resources under the NHPA and CEQA. Construction of conveyance facilities may require 11 
demolition of the historic built-environment resources. Construction may also result in permanent 12 
indirect effects such as changes to the setting. Direct demolition or changes to the setting would be 13 
material alterations because they would either remove the resource or alter the resource character, 14 
resulting in an inability of the resource to convey its significance. For these reasons this would be a 15 
significant effect. Mitigation Measure CUL-6 may reduce these effects by ensuring that previously 16 
inaccessible properties are properly inventoried so that impacts can be avoided to the extend 17 
possible. However, the scale of the BDCP and the constraints imposed by other environmental 18 
resources make avoidance of all significant effects unlikely. For these reasons this impact remains 19 
significant and unavoidable even with implementation of the following mitigation measures. 20 

Mitigation Measure CUL-6: Conduct a Survey of Inaccessible Properties to Assess 21 
Eligibility, Determine if These Properties Will Be Adversely Impacted by the Project, and 22 
Develop Treatment to Resolve or Mitigate Adverse Impacts 23 

Because DWR does not have legal access to the majority of the footprint for this alternative, a 24 
built resources inventory has not been completed for the entire footprint for this alternative. 25 
Prior to construction, the BDCP proponents will ensure that an inventory and evaluation report 26 
is completed within all areas where effects on built resources may occur. This subsequent 27 
survey will be conducted in a manner consistent with the May–June 2012 survey. 28 

 The scope of the inventory will include the entire area where effects may occur that were 29 
inaccessible or partially inaccessible in the first survey efforts. Such effects consist of direct 30 
disturbance, damage through vibration, or changes to the setting. 31 

 The work will be led or supervised by architectural historians that meet the Secretary of the 32 
Department of the Interior’s professional qualification standards provided in 36 CFR 61. 33 

 Inventory methods and evaluation will include pedestrian surveys, photographic 34 
documentation, historical research using both primary and secondary sources, and 35 
interviews and oral histories. 36 

 Newly identified resources will be mapped and described on forms provided by the DPR. 37 
Mapping will be performed by recording data points with GPS hardware that can be 38 
imported and managed digitally. 39 

 For all identified resources, DWR will evaluate the resources to determine if they are any of 40 
the following. 41 

 Historical resources (State CEQA Guidelines Section 15064.5[a]) 42 
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 Significant historic resources under CEQA (California PRC Section 21084.1) 1 

 Historic properties (36 CFR 60.4) 2 

 Eligible for local registers 3 

 The recorded resources and the resource evaluations will be summarized in an inventory 4 
report. In the inventory report, DWR will also determine if individual resources qualifying as 5 
historical resources or historic properties will be subject to significant effects. DWR will 6 
make such a finding if the BDCP would result in the following. 7 

 Demolish or materially alter the qualities that make the resource eligible for listing in 8 
the CRHR (State CEQA Guidelines Section 15064.5[b][2][A],[C]). 9 

 Demolish or materially alter the qualities that justify the inclusion of the resource on a 10 
local register or its identification in an historical resources survey meeting the 11 
requirements of California PRC Section 5024.1(g), unless DWR establishes by a 12 
preponderance of evidence that the resource is not historically or culturally significant 13 
(State CEQA Guidelines Section 15064.5[b][2][B]). 14 

 Alter, directly or indirectly, the qualities that make a resource eligible for listing in the 15 
NRHP (36 CFR 800.5[a][1]). 16 

 Cause a substantial adverse change in the significance of an historical resource 17 
(California PRC Section 21084.1). 18 

Where built-environment resources that are listed or qualify for listing in the CRHR or NRHP, or 19 
that have been designated as locally significant, or are otherwise identified by DWR as historical 20 
resources will be subject to significant effects, DWR will prepare a BETP. The treatment plan will 21 
provide detailed descriptions of treatment measures that will be implemented to avoid, protect, 22 
minimize, and mitigate adverse effects on historic properties in accordance with the Secretary of 23 
the Interior’s Standards for the Treatment of Historic Properties (36 CFR 68) and the National 24 
Park Service’s Guidelines for the Treatment of Cultural Landscapes. The treatment plan will 25 
describe work to be done prior to, during, and after construction. 26 

 Where feasible, in light of costs, logistics, technological and environmental considerations, 27 
and the extent to which avoidance is consistent with the objectives of the project, DWR will 28 
first seek to avoid demolition or materially altering the historical resource by avoidance 29 
measures, such as the following. 30 

 Construction condition assessments or HSRs of properties adjacent to construction to 31 
determine if these properties are at risk of being damaged. 32 

 Redesign of relevant facilities to avoid destruction or damage. 33 

 Determination of tolerable levels of construction vibration 34 

 Stabilization design and implementation to ensure fragile built resources are not 35 
damaged by construction activities 36 

 Temporarily moving built resources, or other measures determined appropriate. 37 

 If avoidance is not feasible, DWR will implement treatment measures such as, but not 38 
limited to the following examples of treatments used to minimize effects on built-39 
environment resources. 40 
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 Redesign of relevant facilities to minimize the scale or extent of damage to eligible or 1 
listed built resources. 2 

 Design standards to minimize the visual impact and to ensure context-appropriate 3 
design. 4 

 Complete documentation in accordance with HABS/HAER/HALS programs, including 5 
written and photographic documentation of the significant qualities of the CRHR and 6 
NRHP listed and determined eligible districts or individually eligible resources (where 7 
resources cannot be avoided). 8 

 Relocation of historic buildings that would otherwise be demolished. 9 

 Following the Secretary of the Interior’s standards to restore built resources outside of 10 
the area of direct effect that are of the same type as resources that will be demolished by 11 
the BDCP. 12 

 Other appropriate treatment methods that are identified in relation to particular 13 
resources that are affected. 14 

The Bureau of Reclamation, U.S. Fish and Wildlife Service, National Marine Fisheries Service, and 15 
the U.S. Army Corps of Engineers are entering into a Programmatic Agreement with the 16 
California State Historic Preservation Officer for the implementation of NHPA Section 106 for 17 
their undertakings associated with the BDCP. The effects of Federal undertakings (actions) on 18 
historic properties (eligible for or listed on the National Register of Historic Places) will be taken 19 
into account through the implementation of this programmatic agreement. 20 

Impact CUL-7: Effects of Other Conservation Measures on Cultural Resources 21 

This impact describes the potential effects of other conservation measures at a program level of 22 
detail, with the exception of CM1 Water Facilities and Operation. The following conservation 23 
measures would not result in impacts on cultural resources because they consist of changes to 24 
existing activities, or planning and regulatory actions that do not have the potential to result in 25 
ground-disturbing work with effects on cultural resources. 26 

 CM11: Natural Communities Enhancement and Management 27 

 CM12: Methylmercury Management 28 

 CM13: Invasive Aquatic Vegetation Control 29 

 CM14: Stockton Deep Water Ship Channel Dissolved Oxygen Levels 30 

 CM15: Predator Control 31 

 CM16: Nonphysical Fish Barriers 32 

 CM17: Illegal Harvest Reduction 33 

 CM19: Urban Stormwater Treatment 34 

 CM20: Recreational Users Invasive Species Program 35 

 CM21: Nonproject Diversions 36 

Implementation of the remaining conservation measures could result in effects on prehistoric and 37 
historic archaeological resources, as well as TCPs and the built environment because the scope of 38 
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conservation actions includes large areas of land, and the areas identified for potential restoration 1 
or other conservation actions are sensitive for cultural resources, including prehistoric and historic 2 
archaeological sites as well as human remains, architectural resources, and rural historic 3 
landscapes. Specific conservation actions that would result in foreseeable ground-disturbing work 4 
that could alter or impair the significance of NRHP-, CRHR-, or local registry-eligible cultural 5 
resources are listed below. 6 

 CM2: Yolo Bypass Fisheries Enhancement 7 

 CM3: Natural Communities Protection and Restoration 8 

 CM4: Tidal Natural Communities Restoration 9 

 CM5: Seasonally Inundated Floodplain Restoration 10 

 CM6: Channel Margin Enhancement 11 

 CM7: Riparian Natural Community Restoration 12 

 CM8: Grassland Natural Community Restoration 13 

 CM9: Vernal Pool Complex Restoration 14 

 CM10: Nontidal Marsh Restoration 15 

 CM18: Conservation Hatcheries 16 

These measures would result in effects on cultural resources when ground-disturbing work is 17 
performed to construct improvements and enhance or restore natural communities. Direct effects 18 
would occur through demolition or destruction of NRHP-, CRHR-, and/or local registry-eligible 19 
prehistoric and historic archaeological sites, unique archaeological sites, TCPs, human remains, and 20 
built-environment resources. Indirect effects may occur where changes to the setting alter the 21 
existing setting in a manner that is inconsistent with the feeling and association of the resource. 22 
Because the ability of the resources to convey their significance would be lost this effect would 23 
materially alter these resources under CEQA and would be adverse under NEPA. For example, 24 
reclaimed agricultural landscapes that are converted to habitat may no longer convey the themes of 25 
agriculture and settlement, and thus would be inconsistent with remaining features associated with 26 
rural historic landscapes created by reclamation, cultivation, and ranching. 27 

Mitigation Measure CUL-7 below addresses this effect. However, because of the large acreages of 28 
land included in all conservation measures that would be implemented under this alternative, it is 29 
unlikely that all effects on NRHP-, CRHR-, and /or local registry-eligible resources and unique 30 
archaeological sites could be avoided. Therefore, this impact would be adverse. 31 

NEPA Effects: Implementation of conservation measures will result in ground disturbing work and 32 
introduction of new infrastructure to the Plan Area. These physical modifications may result in 33 
direct effects on NRHP and CRHR eligible resources. These changes may therefore reduce the 34 
integrity of these resources. For these reasons these effects would be adverse. 35 

CEQA Conclusion: Construction and implementation of conservation measures would result in 36 
ground-disturbing work that could alter the significant characteristics of NRHP, CRHR, and/or local 37 
registry-eligible cultural resources, including prehistoric and historic archaeological sites, TCPs, and 38 
built-environment resources such as historic architectural structures and rural historic landscapes. 39 
The same construction may damage unique archaeological sites. This construction would likely 40 
result in materially adverse changes for the following reasons. 41 
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 Ground-disturbing construction in archaeological sites disrupts the spatial associations that 1 
contain data useful in research, thus diminishing or destroying the basis for the significance of 2 
the resource. 3 

 Ground-disturbing construction may either directly demolish or indirectly affect the setting of 4 
built-environment resources, resulting in an inability of the resource to convey its significance. 5 

 Ground-disturbing construction may either directly demolish or change the setting of TCPs 6 
resulting in an inability of the resource to convey its significance. 7 

 Ground-disturbing construction may inadvertently disturb human remains. 8 

The alteration of a resource that changes the characteristics that convey its significance is a material 9 
alteration under CEQA. The inadvertent disturbance of human remains is a significant impact under 10 
CEQA under the Appendix G checklist. Because this construction would materially alter these 11 
categories of resources and disturb human remains it would result in a significant impact. Mitigation 12 
is available to reduce these impacts by identifying and evaluating resources, avoiding resources 13 
where possible, and developing treatment where avoidance is not possible. In addition construction 14 
would be monitored. However, because of the acreage associated with the proposed restoration 15 
under conservation measures, as well as the multiple constraints associated with other 16 
environmental resources that require mitigation or avoidance, it is unlikely that all cultural 17 
resources could be avoided. Therefore, this impact remains significant and unavoidable. 18 

Mitigation Measure CUL-7: Conduct Cultural Resource Studies and Adopt Cultural 19 
Resource Mitigation Measures for Cultural Resource Impacts Associated with 20 
Implementation of CM2–21 21 

As part of the site-specific environmental review for all conservation measures other than CM1 22 
Water Facilities and Operation that could involve adverse effects on cultural resources within the 23 
meaning of NEPA, or significant impacts on cultural resources within the meaning of CEQA, the 24 
BDCP proponents will conduct cultural resource studies and develop mitigation measures. The 25 
cultural resource studies will include the following steps. 26 

 Record searches at the relevant information centers of the CHRIS to retrieve records of 27 
identified resources. Inventories will consist of surveys using both historical and map 28 
research as well as field-inspection. Evaluation will consist of assessment of identified 29 
resources to determine if they have both significance and integrity sufficient to qualify for 30 
the CRHR, and NRHP, as well as any relevant local registers. 31 

 Cultural resource inventories and evaluations that identify archaeological resources and 32 
built-environment resources. 33 

 Correspondence or discussion with the Native American contacts on file with the NAHC and 34 
relevant tribes from the list of relevant federally recognized tribes that qualify as Indian 35 
tribes, as used in 36 CFR 800.16(m), maintained by the BIA, in order to identify resources 36 
that may be known to the Native American community, and to incorporate their preferences 37 
for treatment and management. 38 

 Resource-specific evaluations that apply the criteria to determine if the identified resources 39 
qualify as historical resources (State CEQA Guidelines Section 15064.5[a]) or unique 40 
archaeological resources under CEQA (California PRC Section 21083.2[g]), historic 41 
properties (36 CFR 60.4), or are eligible for local registers. 42 
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 Resource-specific treatment for historical resources, unique archaeological resources, and 1 
historic properties that would be materially impaired as defined in CEQA (State CEQA 2 
Guidelines Section 15064.5[b][1]) or adversely affected, as defined in the Section 106 3 
regulations (36 CFR 800.5[a][1]). 4 

Treatment and mitigation will include the following elements and steps. 5 

 Treatment for archaeological resources qualifying as historical resources that are subject to 6 
significant effects will follow the order of preference described in State CEQA Guidelines 7 
Section 15126.4[b][3]. 8 

 Treatment for unique archaeological resources subject to significant effects will conform to 9 
the mitigation prescribed under CEQA (California PRC Section 21083.2[b]) 10 

 Treatment for historic properties subject to adverse effects will seek to avoid or minimize 11 
the consequences of the BDCP that would diminish the characteristics that make the historic 12 
property eligible for inclusion in the NRHP. 13 

 Treatment plans or mitigation measures in environmental documents will include 14 
monitoring and discovery plans that provide for observation of construction to avoid 15 
inadvertent effects on previously unidentified human remains and cultural resources, to the 16 
extent feasible. 17 

 Treatment plans or mitigation measures in environmental documents will also include the 18 
notification and consultation provisions required for discoveries of human remains 19 
provided in California Health and Safety Code Section 7050.5 and California PRC Section 20 
5097.98. 21 

 If Native American human remains are discovered on federal land, work in the immediate 22 
vicinity will cease and DWR will contact the relevant representative of the federal agency 23 
where the remains were discovered, as prescribed in 25 USC Section 3002(d) (NAGPRA). 24 
After notification from the relevant agency representative and treatment of the remains as 25 
required under NAGPRA, work may continue. Disposition of the remains will follow the 26 
ownership priority described in NAGPRA (25 USC Section 3002[a]). 27 

 For federal agency undertakings, management will be coordinated through a PA and 28 
memoranda of agreement, as described above in 18.2.1.3, Section 106 Compliance for the 29 
BDCP. 30 

The Bureau of Reclamation, U.S. Fish and Wildlife Service, National Marine Fisheries Service, and 31 
the U.S. Army Corps of Engineers are entering into a Programmatic Agreement with the 32 
California State Historic Preservation Officer for the implementation of NHPA Section 106 for 33 
their undertakings associated with the BDCP. The effects of Federal undertakings (actions) on 34 
historic properties (eligible for or listed on the National Register of Historic Places) will be taken 35 
into account through the implementation of this programmatic agreement. 36 

Impact CUL-8: Compatibility of the Proposed Water Conveyance Facilities and Other 37 
Conservation Measures with Plans and Policies 38 

Constructing the proposed water conveyance facilities (CM1) and implementing CM2–CM21 could 39 
result in the potential for incompatibilities with plans and policies adopted to protect the cultural 40 
resources of the Delta. A number of plans and policies that coincide with the study area provide 41 
guidance for protection of cultural resources as overviewed in Section 18.2.3, Regional and Local 42 
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Plans, Policies, and Regulations. This overview of plan and policy compatibility evaluates whether 1 
Alternative 4 is compatible or incompatible with these policies, rather than whether impacts are 2 
adverse or not adverse or significant or less than significant. The physical and indirect effects of the 3 
alternatives on cultural resources are address in Impacts CUL-1 through CUL-7, as described for 4 
each alternative. The following comparison analyzes the compatibility of the BDCP with the cultural 5 
resource preservation plans and policies of the cities and counties in the region that have adopted 6 
such policies. In general, these policies fall into two categories; policies that emphasize preservation 7 
or mitigation for effects on significant cultural resources, and policies that specifically emphasize or 8 
favor preservation as the preferred management method. For policies that emphasize preservation 9 
or mitigation the BDCP will be compatible with these policies because significant cultural resources 10 
will be avoided where feasible, and mitigation will be implemented to reduce effects where 11 
avoidance and preservation is not feasible. For policies that emphasize preservation the BDCP is 12 
incompatible in some instances because multiple constraints governing the location of proposed 13 
facilities makes preservation of all significant cultural resources unlikely. 14 

 The Alameda County East Area Plan requires that Alameda County design development to avoid 15 
cultural resources that contribute to the heritage of the County, or in the alternative to include 16 
mitigation to offset impacts to those resources (Alameda County 2000:36). Because the BDCP 17 
includes mitigation measures requiring identification of cultural resources, evaluation for the 18 
CRHR and NRHP, and mitigation to reduce unavoidable effects, the BDCP would be compatible 19 
with this policy. 20 

 The Contra Costa County General Plan encourages identification and preservation of important 21 
cultural resources, preferably in public ownership. While other general plans and policies 22 
typically encourage preservation or mitigation, the Contra Costa County General Plan 23 
emphasizes preservation (Contra Costa County 2005: 9-11). While the BDCP will require 24 
identification, evaluation, and mitigation to the extent feasible, the preservation of all affected 25 
cultural resources is infeasible because conflicting constraints such as the location of other 26 
significant environmental resources make such avoidance unlikely in every instance. For this 27 
reason, the BDCP is not compatible with the Contra Costa County General Plan. 28 

 San Joaquin County has adopted cultural resource protection policies as part of their general 29 
plan (San Joaquin County 1992:VI-37). These policies require identification of cultural resources 30 
prior to construction where feasible, and assessment of resources identified during construction 31 
so that appropriate mitigation may be implemented. The BDCP would be compatible with these 32 
policies because cultural resource inventories are in progress for the BDCP, and this section 33 
identifies mitigation measures and consultation that will be conducted to manage effects on 34 
cultural resources. 35 

 The Sacramento County General Plan includes policies encouraging preservation of important 36 
buildings, bridges, and other important structures (Sacramento County 2011:80). The General 37 
Plan requires that projects involving structures or districts of architectural importance are 38 
referred to the Cultural Resources Committee of the County to recommend appropriate 39 
mitigation. The BDCP would be potentially incompatible with these policies because the scale of 40 
the project and the constraints associated with mitigation and avoidance for other resources 41 
makes protection and avoidance of all significant architectural resources unlikely. 42 

 The Solano County General Plan encourages identification and preservation of important 43 
archaeological and built-environment resources (Solano County 2008:RS-43). The BDCP would 44 
be potentially incompatible with these policies because the scale of the project and the 45 
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constraints associated with mitigation and avoidance for other resources makes protection and 1 
avoidance of all significant architectural resources unlikely. 2 

 The Yolo County General Plan requires identification of important cultural resources, 3 
consultation with Native Americans that attach significance to these resources, and avoidance or 4 
mitigation for important cultural resources affected by development (County of Yolo 2009a:CO-5 
55 to CO-56). The General Plan also requires that permitted land uses in the Primary Zone of the 6 
Delta are consistent with the policies of the Land Use and Resource Management Plan of the 7 
Delta Protection Commission, but these policies do not have specific provisions for cultural 8 
resources. The BDCP would be compatible with these policies because cultural resource 9 
inventories are in progress for the BDCP, and this section identifies mitigation measures and 10 
consultation that will be conducted to manage effects on cultural resources. 11 

 The Yolo County General Plan also encourages the preservation and protection of cultural 12 
resources where feasible and consultation with Native American tribes (County of Yolo 13 
2009a:CO-55). The plan specifically encourages identification efforts, avoidance and mitigation 14 
to the maximum extent feasible, and consultation with tribes that attach significance to those 15 
resources. Because the BDCP includes mitigation measures requiring identification of cultural 16 
resources, evaluation for the CRHR and NRHP, consultation with Native American individuals 17 
and organizations, and mitigation to reduce unavoidable effects, the BDCP would be compatible 18 
with this policy. 19 

It should be noted that, as described in Land Use, Section 13.2.3, state and federal agencies are not 20 
subject to local land use regulations. Furthermore, policy incompatibility, by itself is not a physical 21 
impact on the environment. 22 

NEPA Effects: Because federal agencies are not regulated by local land use policy, the BDCP 23 
alternatives would not result in a conflict with local land use laws. 24 

CEQA Conclusion: The Plan Area is governed by cultural resource management policies adopted by 25 
the various counties with jurisdiction in this region. For policies that emphasize preservation or 26 
mitigation the BDCP will be compatible with these policies because DWR and appropriate federal 27 
agencies will implement cultural resource management practices that will identify significant 28 
resources, preserve such resources where feasible, and complete mitigation to reduce significant 29 
effects where preservation is not feasible. For policies that emphasize preservation the BDCP is 30 
incompatible in some instances because multiple constraints governing the location of proposed 31 
facilities makes preservation of all significant cultural resources unlikely. It should be noted that, as 32 
described in Land Use, Section 13.2.3, state and federal agencies are not subject to local land use 33 
regulations. Furthermore, policy incompatibility, by itself is not a physical impact on the 34 
environment. 35 

36 
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Chapter 19 1 

Transportation 2 

19.3 Environmental Consequences 3 

 4 

19.3.3 Effects and Mitigation Approaches 5 

19.3.3.2 Alternative 1A–Dual Conveyance with Pipeline/Tunnel and Intakes 6 

1–5 (15,000 cfs; Operational Scenario A) 7 

Impact TRANS-1: Increased Construction Vehicle Trips Resulting in Unacceptable LOS 8 

Conditions 9 

NEPA Effects: As shown in Table 19-8, under BPBG conditions, a total of 25 roadway segments 10 

would exceed LOS for at least 1 hour during the 6:00 AM to 7:00 PM analysis period. As also shown 11 

in Table 19-8, construction associated with Alternative 1A would cause LOS thresholds to be 12 

exceeded for at least 1 hour during the 6:00 AM to 7:00 PM analysis period on a total of 47 roadway 13 

segments under BPBGPP conditions (entries in bold type). Alternative 1A would therefore 14 

temporarily exacerbate an already unacceptable LOS under BPBG conditions on 22 roadway 15 

segments (47 minus the 25 that would already be operating at an unacceptable LOS under BPBG 16 

conditions). Figure 19-3a shows the study roadway segments that could experience substantial 17 

roadway operation (LOS) impacts. 18 

The decrease in LOS below applicable thresholds during construction would be adverse at the 19 

locations identified in Table 19-8 because construction associated with Alternative 1A would cause 20 

LOS thresholds (Table 19-7) to be exceeded for at least 1 hour during the 6:00 AM to 7:00 PM 21 

analysis period. Alternative 1A would also temporarily exacerbate an already unacceptable LOS 22 

under BPBG conditions at 22 roadway segments (47 minus the 25 that would already be operating 23 

at an unacceptable LOS under BPBG conditions). While decreases in traffic conditions will occur 24 

throughout the study area, the highest concentration of roadway segments below applicable LOS 25 

threshold occurs on state roadways, including SR-12, I-80, SR-4, and I-205. Standards will also be 26 

exceeded on several local roadways, include all segments studied in West Sacramento. 27 

Mitigation Measures TRANS-1a through TRANS-1c are available to reduce this effect. Collectively, 28 

these measures include requirements to avoid or reduce circulation effects, notify the public of 29 

construction activities, provide alternate access routes, require direct haulers to pull over in the 30 

event of an emergency, limit/prohibit the amount of construction activity on congested roadways, 31 

and enhance roadway conditions. Although TRANS-1a through TRANS-1c would reduce the severity 32 

of this effect, the BDCP proponents are not solely responsible for the timing, nature, or complete 33 

funding of required improvements. If an improvement that is identified in any mitigation 34 

agreement(s) contemplated by Mitigation Measure TRANS-1c is not fully funded and constructed 35 

before the project’s contribution to the effect is made, an adverse effect in the form of unacceptable 36 

LOS would occur. Therefore, this effect would be adverse. If, however, all improvements required to 37 
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avoid adverse effects prove to be feasible and any necessary agreements are completed before the 1 

project’s contribution to the effect is made, effects would not be adverse. 2 

 3 
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Table 19-8. Level of Service for Pipeline/Tunnel Alternatives (1A, 2A, 3, 5, 6A, 7, and 8) 1 

ID Segment From To 
LOS 
Threshold 

LOS 
Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

ALA 01 Byron Hwy Contra Costa Co./ 
Alameda Co. Line 

Alameda 
Co./San 
Joaquin Co. 
Line 

D 1,600 385 to 656 - 485 to 827 - 1,435 to 1,777 6 

(6-9AM;  

3-6PM) 

BRE 01 Brentwood Blvd  
(old SR 4)1 

Delta Rd (Oakley 
City Limits) 

Balfour Rd C 970 586 to 1,516 11  
(7–9AM;  
10AM–7PM) 

- - - - 

D 1,760 - - 599 to 1,549 - 1,549 to 2,499 12 
(7AM–7PM) 

BRE 02 Brentwood Blvd  
(old SR 4)1 

Balfour Rd Brentwood 
City Limits 
(South) 

C 1,920 369 to 1,013  - - -  

D 3,540 - - 374 to 1,026 - 1,324 to 1,976 - 

BRE 03 Balfour Rd Brentwood Blvd  
(Old SR 4) 

Brentwood 
City Limits 

D 3,540 437 to 1,300 - 551 to 1,638 - 591 to 1,678 - 

CC 01 Bethel Island Rd Oakley City Limits End D 1,600 124 to 330 - 156 to 416 - 196 to 456 - 

CC 02 Balfour Rd Brentwood City 
Limits 

Byron Hwy D 1,600 90 to 297 - 113 to 374 - 153 to 414 - 

CC 03 Old SR 41 Brentwood City 
Limits (South) 

Marsh Creek 
Rd 

C 790 1,133 to 
1,682 

13 
(6AM–7PM) 

- - - - 

D 1,600 - - 1,332 to 
1,977 

4 
(7–8AM;  
3–6PM) 

2,282 to 2,927 13 
(6AM–7PM) 

CC 04 Byron Hwy Delta Rd Old SR 4 D 1,410 108 to 240 - 109 to 243 - 149 to 283 - 

CC 05 Byron Hwy SR 4 Contra Costa 
Co./ Alameda 
Co. Line 

D 1,600 483 to 907 - 609 to 1,143 - 1,559 to 2,093 11 
(6-10AM; 12-
7PM) 

CT 01 I-5 NB Florin Rd Pocket Rd F 6,060 2,589 to 
5,820 

- 3,168 to 
7,121 

1 
(7–8AM) 

3,548 to 7,501 2 
(7–9AM) 

CT 02 I-5 SB Florin Rd Pocket Rd F 6,060 1,647 to 
5,705 

- 1,972 to 
6,831 

2 
(4–6PM) 

2,352 to 7,211 2 
(4–6PM) 
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ID Segment From To 
LOS 
Threshold 

LOS 
Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

CT 03 I-5 NB Pocket Rd Laguna Blvd F 6,060 2,359 to 
5,156 

- 2,710 to 
5,924 

- 2,750 to 5,964 - 

CT 04 I-5 SB Pocket Rd Laguna Blvd F 6,060 1,543 to 
5,243 

- 1,790 to 
6,083 

1 

(5-6PM) 

1,830 to 6,123 1 

(5-6PM) 

CT 05 I-5 NB Laguna Blvd Elk Grove Blvd F 4,010 1,820 to 
3,339 

- 2,137 to 
3,921 

- 2,177 to 3,961 - 

CT 06 I-5 SB Laguna Blvd Elk Grove Blvd F 4,010 1,254 to 
3,332 

- 1,469 to 
3,903 

- 1,509 to 3,943 - 

CT 07 I-5 NB Elk Grove Blvd Hood Franklin 
Rd 

F 4,010 1,504 to 
2,162 

- 1,808 to 
2,599 

- 2,393 to 3,184 - 

CT 08 I-5 SB Elk Grove Blvd Hood Franklin 
Rd 

F 4,010 1,217 to 
2,236 

- 1,474 to 
2,707 

- 2,509 to 3,292 - 

CT 09 I-5 NB Hood Franklin Rd Twin Cities Rd F 4,010 1,414 to 
1,851 

- 1,749 to 
2,289 

- 2,469 to 3,009 - 

CT 10 I-5 SB Hood Franklin Rd Twin Cities Rd F 4,010 1,207 to 
1,964 

- 1,494 to 
2,432 

- 2,214 to 3,152 - 

CT 11 I-5 NB Twin Cities Rd Walnut Grove 
Rd 

C 2,880 1,312 to 
1,720 

- 1,619 to 
2,122 

- 2,204 to 2,707 - 

CT 12 I-5 SB Twin Cities Rd Walnut Grove 
Rd 

C 2,880 1,111 to 
1,813 

- 1,371 to 
2,237 

- 1,956 to 2,822 - 

CT 13 I-5 NB Walnut Grove Rd Peltier Rd C 2,880 1,374 to 
1,803 

- 1,814 to 
2,380 

- 1,949 to 2,515 - 

CT 14 I-5 SB Walnut Grove Rd Peltier Rd C 2,880 1,128 to 
1,894 

- 1,489 to 
2,500 

- 1,624 to 2,635 - 

CT 15 I-5 NB Peltier Rd Turner Rd C 2,880 1,421 to 
1,885 

- 1,876 to 
2,488 

- 1,916 to 1,528 - 

CT 16 I-5 SB Peltier Rd Turner Rd C 2,880 1,145 to 
1,974 

- 1,511 to 
2,606 

- 1,551 to 2,646 - 

CT 17 I-5 NB Turner Rd SR 12 C 2,880 1,288 to 
1,985 

- 1,825 to 
2,745 

- 1,700 to 2,620 - 

CT 18 I-5 SB Turner Rd SR 12 C 2,880 1,124 to 
1,482 

- 1,484 to 
1,956 

- 1,609 to 2,081 - 

CT 19 I-5 NB SR 12 Eight Mile Rd C 4,400 1,533 to 
2,267 

- 1,962 to 
2,902 

- 2,087 to 3,027 - 
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ID Segment From To 
LOS 
Threshold 

LOS 
Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

CT 20 I-5 SB SR 12 Eight Mile Rd C 4,400 1,243 to 
2,070 

- 1,591 to 
2,650 

- 1,716 to 2,775 - 

CT 21 I-5 NB Eight Mile Rd Hammer Ln D 5,410 1,937 to 
3,452 

- 2,479 to 
4,419 

- 2,519 to 4,459 - 

CT 22 I-5 SB Eight Mile Rd Hammer Ln D 5,410 1,817 to 
2,760 

- 2,326 to 
3,533 

- 2,366 to 3,573 - 

CT 23 SR 160 (Freeport 
Blvd) 

Sacramento City 
Limits 

Freeport 
Bridge 

E 1,740 136 to 476 - 164 to 574 - 924 to 1,334 - 

CT 24 SR 160 (Freeport 
Blvd/ River Rd) 

Freeport Bridge Scribner Rd E 1,740 94 to 180 - 94 to 180 - 854 to 940 - 

CT 25 SR 160  
(River Rd) 

Scribner Rd Hood Franklin 
Rd 

E 1,740 41 to 125 - 41 to 125 - 801 to 885 - 

CT 26 SR 160  
(River Rd) 

Hood Franklin Rd Lambert Rd E 1,740 105 to 170 - 129 to 208 - 1,294 to 1,373 - 

CT 27 SR 160  
(River Rd) 

Lambert Rd Paintersville 
Bridge 

E 1,740 69 to 122 - 79 to 140 - 1,244 to 1,305 - 

CT 28 SR 160 
(Paintersville 
Bridge) 

Sutter Slough 
Bridge Rd 

SR 160 (River 
Rd) 

E 1,740 75 to 150 - 84 to 167 - 1,249 to 1,332 - 

CT 29 SR 160 Paintersville 
Bridge 

Walnut Grove 
Bridge 

E 1,740 78 to 128 - 102 to 168 - 1,267 to 1,333 - 

CT 30 SR 160  
(River Rd) 

Walnut Grove 
Bridge 

A St (Isleton) E 1,740 173 to 465 - 173 to 465 - 1,608 to 1,900 3 

(2-5PM) 

CT 31 SR 160 A St (Isleton) SR 12 E 1,740 193 to 378 - 193 to 378 - 1,628 to 1,813 3 

(3-6PM) 

CT 32 SR 160 SR 12 Brannan Island 
Rd 

F 1,740 530 to 894 - 592 to 999 - 1,542 to 1,949 3 
(3–6PM) 

CT 33 SR 84  
(Jefferson Blvd) 

West Sacramento 
City Limits 

Courtland Rd B 200 40 to 169 - 46 to 196 - 996 to 1,146 13 
(6AM–7PM) 

CT 34 SR 84 (Courtland 
Rd/ Ryer Ave) 

Courtland Rd Cache Slough 
Ferry 

C 680 10 to 25 - 11 to 28 - 51 to 68 - 

CT 35 I-80 EB Suisun Valley Rd SR 12 C 8,350 3,079 to 
6,994 

- 4,064 to 
9,232 

3 
(3-6PM) 

4,894 to 
10,062 

5 
(2-7PM) 
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ID Segment From To 
LOS 
Threshold 

LOS 
Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

CT 36 I-80 WB Suisun Valley Rd SR 12 C 8,350 5,751 to 
8,892 

2 
(6–8AM) 

7,591 to 
11,737 

8 
(6–10AM;  
2–6PM) 

8,421 to 
12,567 

13 
(6AM–7PM) 

CT 37 SR 12 EB I-80 Beck Ave C 2,880 528 to 1,847 - 708 to 2,475 - 1,538 to 3,305 4 

(3-7PM) 

CT 38 SR 12 WB I-80 Beck Ave C 2,880 829 to 1,625 - 1,111 to 
2,178 

- 1,941 to 3,008 2 

(6-8PM) 

CT 39 SR 12 Beck Ave Sunset Ave/ 
Grizzly Island 
Rd 

C 5,060 2,408 to 
3,573 

- 3,183 to 
4,772 

- 4,348 to 5,887 5 
(12-1PM; 

3-7PM) 

CT 40 SR 12 Sunset Ave/ 
Grizzly Island Rd 

Walters Rd/ 
Lawler Ranch 
Pkwy 

C 5,060 1,607 to 
2,353 

- 2,153 to 
3,153 

- 3,318 to 4,318 - 

CT 41 SR 12 Walters Rd/ 
Lawler Ranch 
Pkwy 

SR 113 C 790 627 to 1,075 10 
(6–8AM; 9–
1PM; 2–6PM) 

840 to 1,441 13 
(6AM–7PM) 

2,005 to 2,606 13 
(6AM–7PM) 

CT 42 SR 12 SR 113 SR 84 (River 
Rd) 

C 790 1,073 to 
1,544 

13 
(6AM–7PM) 

1,438 to 
2,069 

13 
(6AM–7PM) 

2,603 to 3,234 13 
(6AM–7PM) 

CT 43 SR 12 (Rio Vista 
Bridge) 

SR 84 (River Rd) SR 160 (River 
Rd) 

C 970 1,135 to 
1,685 

13 
(6AM–7PM) 

1,521 to 
2,258 

13 
(6AM–7PM) 

2,686 to 3,423 13 
(6AM–7PM) 

CT 44 SR 12 SR 160 (River Rd) Sacramento 
Co./ SJ Co. Line 

C 790 704 to 1,030 12 
(6AM–6PM) 

887 to 1,298 13 
(6AM–7PM) 

1,137 to 1,548 13 
(6AM–7PM) 

CT 45 SR 12 Sacramento Co./ 
SJ Co. Line 

I-5 C 790 773 to 1,164 12 
(6AM–6PM) 

859 to 1,294 13 
(6AM–7PM) 

1,109 to 1,544 13 
(6AM–7PM) 

CT 46 I-80 EB SR 113 Pedrick Rd C 4,400 2,508 to 
4,632 

2 
(3–5PM) 

3,151 to 
5,820 

6 
(7–9AM;  
2–6PM) 

3,626 to 6,295 9 
(7-9AM; 12-
7PM) 

CT 47 I-80 WB SR 113 Pedrick Rd C 4,400 3,068 to 
4,191 

- 3,599 to 
4,916 

4 
(7–8AM;  
3–6PM) 

4,074 to 5,391 9 
(6–10AM;  
1–6PM) 

CT 48 SR 113 I-80 Dixon City 
Limits 

C 1,920 569 to 1,341 - 569 to 1,341 - 1,519 to 2,291 9 

(8-9AM; 11AM-
7PM) 

CT 49 SR 113 Dixon City Limits SR 12 C 680 174 to 294 - 219 to 370 - 1,169 to 1,320 13 
(6AM–7PM) 
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ID Segment From To 
LOS 
Threshold 

LOS 
Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

CT 50 SR 4 (Marsh 
Creek Rd)2 

Vasco Rd Byron Hwy  
(Old SR 4) 

D 1,600 442 to 733 - - - -  - 

C 790 - - 557 to 924 2 
(4–6PM) 

1,507 to 1,874 13 
(6AM–7PM) 

CT 51 SR 4 Marsh Creek Rd Discovery Bay 
Blvd 

D 1,600 554 to 1,224 - 661 to 1,460 - 1,611 to 2,410 13 
(6AM–7PM) 

CT 52 SR 4 Discovery Bay 
Blvd 

Tracy Blvd C 790 412 to 746 - 412 to 746 - 1,362 to 1,696 13 
(6AM–7PM) 

CT 53 SR 4  
(Charter Way) 

Tracy Blvd I-5 D 1,410 867 to 1,492 1 
(4–5PM) 

867 to 1,492 1 
(4–5PM) 

1,817 to 2,442 13 
(6AM–7PM) 

CT 54 I-5 NB SR 4 (Freeway) SR 4 (Charter 
Way) 

D 7,280 2,552 to 
4,815 

- 3,244 to 
6,121 

- 3,719 to 6,596 - 

CT 55 I-5 SB SR 4 (Freeway) SR 4 (Charter 
Way) 

D 7,280 4,550 to 
5,913 

- 5,826 to 
7,572 

3 
(7–8AM;  
4–6PM) 

6,301 to 8,047 5 
(7–8AM; 2-
6PM) 

CT 56 I-5 NB SR 4 (Charter 
Way) 

Eighth Street D 5,410 2,430 to 
4,586 

- 3,208 to 
6,054 

3 
(3–6PM) 

3,683 to 6,529 4 
(2–6PM) 

CT 57 I-5 SB SR 4 (Charter 
Way) 

Eighth Street D 5,410 4,333 to 
5,631 

3 
(7–8AM;  
4–6PM) 

5,720 to 
7,433 

13 
(6AM–7PM) 

6,195 to 7,908 13 
(6AM–7PM) 

CT 58 I-205 EB I-580 Mountain 
House Pkwy 

C 4,400 1,350 to 
5,071 

4 
(3–7PM) 

1,647 to 
6,188 

5 
(2–7PM) 

2,122 to 6,663 5 
(2–7PM) 

CT 59 I-205 WB I-580 Mountain 
House Pkwy 

C 4,400 1,873 to 
4,867 

2 
(6–8AM) 

2,296 to 
5,967 

3 
(6–9AM) 

2,771 to 6,442 4 
(6–10AM) 

CT 60 I-205 EB Mountain House 
Pkwy 

Eleventh St C 4,400 1,431 to 
5,068 

4 
(3–7PM) 

1,832 to 
6,487 

5 
(2–7PM) 

2,307 to 6,962 6 
(1–7PM) 

CT 61 I-205 WB Mountain House 
Pkwy 

Eleventh St C 4,400 1,875 to 
4,117 

- 2,400 to 
5,270 

2 
(6-8AM) 

2,875 to 5,745 4 
(6-10AM) 

CT 62 I-205 EB Grant Line Rd Tracy Blvd D 5,410 1,525 to 
4,200 

- 1,952 to 
5,376 

- 2,107 to 5,531 1 

(4-5PM) 

CT 63 I-205 WB Grant Line Rd Tracy Blvd D 5,410 1,852 to 
3,079 

- 2,371 to 
3,941 

- 2,526 to 4,096 - 

CT 64 I-205 EB Tracy Blvd MacArthur Dr D 5,410 1,511 to 
4,182 

- 1,934 to 
5,353 

- 2,089 to 5,508 3 

(3-6PM) 
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ID Segment From To 
LOS 
Threshold 

LOS 
Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

CT 65 I-205 WB Tracy Blvd MacArthur Dr D 5,410 2,083 to 
3,446 

- 2,666 to 
4,411 

- 2,821 to 4,566 - 

ISL 01 A St/4th St/ 
Jackson Blvd. 

SR 160 Isleton City 
Limits 

D 1,410 17 to 75 - 17 to 75 - 57 to 115 - 

OAK 01 Main Street (Old 
SR 4)1 

SR 160 Cypress Rd C 1,920 752 to 1,663  - - -  

D 3,540 - - 893 to 1,975 - 1,843 to 2,925 - 
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ID Segment From To 
LOS 
Threshold 

LOS 
Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

OAK 02 Main Street (Old 
SR 4)1 

Cypress Rd Delta Rd 
(Oakley City 
Limits) 

C 970 722 to 1,335 10 
(7–9AM;  
11AM-7PM) 

- - - - 

D 1,760 - - 953 to 1,762 1 
(3-4PM) 

1,903 to 2,712 13 
(6AM-7PM) 

OAK 03 Cypress Rd Main Street  
(Old SR 4) 

Bethel Island 
Rd 

D 1,600 304 to 764 - 383 to 963 - 423 to 1,003 - 

OAK 04 Bethel Island Rd Cypress Rd Oakley City 
Limits 

D 1,410 140 to 367 - 176 to 462 - 216 to 502 - 

OAK 05 Delta Rd Main Street  
(Old SR 4) 

Byron Hwy D 1,410 155 to 334 - 158 to 340 - 198 to 380 - 

SAC 01 Pocket Rd I-5 Freeport Blvd  
(Old SR 160) 

D 3,540 789 to 2,191 - 789 to 2,191 - 1,549 to 2,951 - 

SAC 02 Freeport Blvd 
(Old SR 160) 

Pocket Rd Sacramento 
City Limits 

D 1,760 152 to 492 - 192 to 620 - 952 to 1,380 - 

SC 01 Freeport Bridge River Rd SR 160 
(Freeport 
Blvd) 

D 1,410 98 to 346 - 121 to 428 - 161 to 468 - 

SC 02 Hood Franklin Rd SR 160 (River Rd) I-5 D 1,410 77 to 137  87 to 154 - 1,387 to 1,454 9 

(6-7AM;  

8-10AM; 
11AM-12PM;  

2-7PM) 

SC 03 Lambert Rd SR 160 (River Rd) Herzog Rd D 1,410 10 to 29 - 12 to 35 - 1,177 to 1,200 - 

SC 04 Lambert Rd Herzog Rd Franklin Blvd D 1,410 19 to 38 - 20 to 40 - 1,185 to 1,205 - 

SC 05 Franklin Blvd Lambert Rd Twin Cities Rd D 1,410 41 to 71 - 42 to 73 - 82 to 113 - 

SC 06 Twin Cities Rd River Rd I-5 D 1,410 130 to 248 - 139 to 264 - 409 to 534 - 

SC 07 Twin Cities Rd I-5 Franklin Blvd D 1,410 141 to 318 - 166 to 374 - 206 to 414 - 

SC 08 Sutter Slough 
Bridge Rd 

Sacramento Co./ 
Yolo Co. Line 

Paintersville 
Bridge 

D 1,410 51 to 113 - 64 to 142 - 1,014 to 1,092 - 

SC 09 River Rd  
(Sac Co.) 

Paintersville 
Bridge 

Twin Cities Rd D 1,410 85 to 134 - 87 to 138 - 212 to 263 - 

SC 10 River Rd  
(Sac Co.) 

Twin Cities Rd Walnut Grove 
Bridge 

D 1,600 223 to 365 - 238 to 390 - 508 to 660 - 
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ID Segment From To 
LOS 
Threshold 

LOS 
Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

SC 11 Walnut Grove 
Rd/River Rd 

Walnut Grove 
Bridge 

Sacramento 
Co./ SJ Co. Line 

D 1,410 175 to 332 - 190 to 360 - 460 to 630 - 

SC 12 Isleton Rd River Rd (Walnut 
Grove)/Isleton Rd 
Bridge 

1.5 miles west 
of Isleton Rd 
Bridge 

D 1,410 61 to 283 - 61 to 283 - 196 to 418 - 

SC 13 Race Track Rd/ 
Tyler Island Rd 

Walnut Grove Rd Southern End 
of Tyler Island 

D 1,410 17 to 34 - 18 to 37 - 153 to 172 - 

SC 14 Tyler Island Rd Southern End of 
Tyler Island 

SR 160 (River 
Rd) 

D 1,410 14 to 39 - 14 to 39 - 54 to 79 - 

SC 15 Jackson Slough 
Rd 

Isleton City Limits SR 12 D 1,410 4 to 53 - 5 to 67 - 45 to 107 - 

SC 16 Jackson Slough 
Rd 

Brannan Island 
Rd 

SR 12 D 1,410 16 to 52 - 20 to 66 - 60 to 106 - 

SJ 01 Walnut Grove Rd Sacramento Co./ 
SJ Co. Line 

I-5 C 790 141 to 232 - 153 to 251 - 423 to 521 - 

SJ 02 Peltier Rd Blossom Rd I-5 C 680 8 to 23 - 8 to 23 - 48 to 63 - 

SJ 03 Tracy Blvd SR 4 Clifton Court 
Rd 

C 790 108 to 209 - 108 to 209 - 413 to 514 - 

SJ 04 Tracy Blvd Clifton Court Rd Tracy City 
Limits 

C 790 69 to 171 - 87 to 215 - 392 to 520 - 

SJ 05 Byron Hwy Alameda Co./San 
Joaquin Co. Line 

Mountain 
House Pkwy 

D 1,600 521 to 824 - 656 to 1,038 - 1,606 to 1,988 13 

(6AM-7PM) 

SJ 06 Mountain House 
Pkwy 

Byron Hwy Arnaudo Blvd D 1,410 190 to 298 - 239 to 375 - 1,189 to 1,325 - 

SJ 07 Mountain House 
Pkwy 

Arnaudo Blvd I-205 D 3,540 418 to 769 - 552 to 1,015 - 1,502 to 1,965 - 

STK 01 Eight Mile Rd Stockton City 
Limits 

I-5 E 1,870 309 to 769 - 389 to 969 - 429 to 1,006 - 

TRA 01 Tracy Blvd Tracy City Limits I-205 E 1,870 309 to 759 - 389 to 956 - 694 to 1,261 - 

WS 01 Harbor Blvd Industrial Blvd US 50 D 3,540 1,140 to 
2,317 

- 1,394 to 
2,832 

- 2,344 to 3,782 3 

(7-8AM; 4-
6PM) 
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ID Segment From To 
LOS 
Threshold 

LOS 
Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

WS 02 Industrial Blvd/ 
Lake Washington 
Blvd 

Harbor Blvd Jefferson Blvd  
(Old SR 84) 

C 1,920 773 to 1,858 - 974 to 2,341 2 
(7–8AM;  
5–6PM) 

1,924 to 3,291 13 
(6AM–7PM) 

WS 03 Jefferson Blvd 
(Old SR 84) 

Lake Washington 
Blvd 

Southport 
Pkwy 

C 1,920 546 to 1,718 - 675 to 2,125 1 
(5–6PM) 

1,625 to 3,075 11 
(7–9AM; 
11AM–7PM) 

WS 04 Jefferson Blvd 
(Old SR 84) 

Southport Pkwy West 
Sacramento 
City Limits 

C 680 42 to 146 - 51 to 176 - 1,001 to 1,126 13 
(6AM-7PM) 

YOL 01 River Rd  
(Yolo Co.) 

Freeport Bridge Courtland Rd C 680 74 to 249 - 79 to 266 - 119 to 306 - 

YOL 02 River Rd  
(Yolo Co.) 

Courtland Rd Sacramento 
Co./ Yolo Co. 
Line 

C 680 25 to 63 - 32 to 79 - 982 to 1,029 13 
(6AM-7PM) 

YOL 03 Courtland Rd SR 84  
(Jefferson Blvd) 

River Rd C 680 28 to 77 - 35 to 97 - 985 to 1,047 13 
(6AM-7PM) 

Source: Appendix 19A, Bay Delta Conservation Plan Construction Traffic Impact Analysis 

* Segment IDs correspond to the segment IDs mapped on Figures 19-2a through 19-2c. 

Notes: 

Facility is analyzed as a Caltrans facility under Baseline Conditions and a local facility under Baseline Plus Construction Conditions – roadway is relinquished to local jurisdiction after Baseline 
Year (2009). LOS Threshold is LOS C under Baseline Conditions and changes to LOS D under Baseline Plus Construction Conditions. 

Facility is analyzed as a local facility under Baseline Conditions and a Caltrans facility under Baseline Plus Construction Conditions – roadway is adopted as a State facility after Baseline Year 
(2009). LOS Threshold is LOS D under Baseline Conditions and changes to LOS C under Baseline Plus Construction Conditions. 
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CEQA Conclusion: Construction under Alternative 1A would add hourly traffic volumes to study 1 

area roadways that would exceed acceptable LOS threshold (Table 19-8). As shown in Table 19-8, 2 

traffic volumes during construction of Alternative 1A would temporarily exacerbate already 3 

unacceptable LOS under BPBG conditions during the 6:00 AM to 7:00 PM analysis period during the 4 

time of project construction. This impact would be temporary, but significant. Mitigation Measures 5 

TRANS-1a through TRANS-1c would reduce the severity of this impact, but not to less-than-6 

significant levels. The BDCP proponents cannot ensure that the improvements will be fully funded or 7 

constructed prior to the project’s contribution to the impact. If an improvement that is identified in 8 

any mitigation agreement(s) contemplated by Mitigation Measure TRANS-1c is not fully funded and 9 

constructed before the project’s contribution to the impact is made, a significant impact in the form 10 

of unacceptable LOS would occur. Accordingly, this impact would be significant and unavoidable. If, 11 

however, all improvements required to avoid significant impacts prove to be feasible and any 12 

necessary agreements are completed before the project’s contribution to the effect is made, impacts 13 

would be less than significant. 14 

Mitigation Measure TRANS-1a: Implement Site-Specific Construction Traffic Management 15 

Plan 16 

Prior to construction, the BDCP proponents will be responsible for project management and 17 

may contract with one or more construction management firms to assist in ensuring that 18 

construction contractors’ crews and schedules are coordinated and that the plans and 19 

specifications are being followed. The BDCP proponents will also ensure development of site-20 

specific construction traffic management plans (TMPs) that address the specific steps to be 21 

taken before, during, and after construction to minimize traffic impacts, including the mitigation 22 

measures and environmental commitments identified in this EIR/EIS. This will include potential 23 

expansion of the study area identified in this EIR/EIS to capture all potentially significantly 24 

affected roadway segments. 25 

The BDCP proponents will be responsible for developing the TMPs in consultation with the 26 

applicable transportation entities, including the following. 27 

 Caltrans for state and federal roadway facilities; 28 

 local agencies for local roads; 29 

 transit providers; 30 

 rail operators; 31 

 the U.S. Coast Guard; 32 

 city and county parks departments; and 33 

 the California Department of Parks and Recreation (DPR). 34 

The BDCP proponents will also ensure that the TMPs are implemented prior to beginning 35 

construction at a site, including in-water construction sites. If necessary to minimize unexpected 36 

operational impacts or delays experienced during real-time construction, the BDCP proponents 37 

will also be responsible for modifying the traffic management plan to reduce these effects. 38 

Each TMP will address the following, as needed. Implementation of this measure will ensure 39 

operational traffic impacts and delays experienced during construction will be minimized to the 40 

greatest extent feasible. 41 
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 Signage warning of roadway surface conditions such as loose gravel, steel plates or similar 1 

conditions that could be hazardous to road cycling activity on roadways open to bicycle 2 

traffic. 3 

 Signage and barricades to be used around the work sites. 4 

 In-water work areas will be indicated by buoys, signage, or other effective means to warn 5 

boaters of their presence and restrict access. Warning devices and signage (e.g., “boats keep 6 

out” or “no wake zone” labeled buoys) will be in compliance with the U.S. Coast Guard 7 

Private Aid to Navigation requirements (U.S. Coast Guard 2012) and effective during non-8 

daylight hours and periods of dense fog. 9 

 Use of flag people or temporary traffic signals/signage as necessary to slow or detour traffic. 10 

 Notifications for the public, emergency providers, cycling organizations, bike shops, and 11 

schools, the U.S. Coast Guard, boating organizations, marinas, city and county parks 12 

departments, and DPR, where applicable, describing construction activities that could affect 13 

transportation and water navigation. 14 

 Outreach (via public meetings and/or flyers and other advertisements) 15 

 Procedures for construction area evacuation in the case of an emergency declared by county 16 

or other local authorities. 17 

 Alternate access routes via detours and bridges to maintain continual circulation for local 18 

travelers in and around construction zones, including bicycle riders, pedestrians, and 19 

boaters, where applicable. 20 

 Description of construction staging areas, material delivery routes, and specification of 21 

construction vehicle travel hour limits. 22 

 Notifications to commercial and leisure boating community of proposed barge operations in 23 

the waterways, including posting notices at Delta marinas and public launch ramps. This 24 

information will provide details regarding construction site location(s), construction 25 

schedules, and identification of no-wake zone, speed restricted zones, and/or detours, 26 

where applicable. 27 

 No-wake zone and speed-restrictions will be established as part of development of the site-28 

specific plans and will be determined to protect the safety of construction workers and 29 

recreationists. 30 

 Designation of areas where nighttime construction will occur. 31 

 Plans to relocate school bus drop-off and pick-up locations if they will be affected during 32 

construction. 33 

 Scheduling for oversized material deliveries to the work site and haul routes. 34 

 Provisions that direct haulers are to pull over in the event of an emergency. If an emergency 35 

vehicle is approaching on a narrow two-way roadway, specify measures to ensure that 36 

appropriate maneuvers will be conducted by the construction vehicles to allow continual 37 

access for the emergency vehicles at the time of an emergency. 38 

 Control for any temporary road closure, detour, or other disruption to traffic circulation, 39 

including any temporary partial water channel closures. 40 
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 Designated offsite vehicle staging and parking areas. 1 

 Posted information for contact in case of emergency or complaint. 2 

 Daily construction time windows during which construction is restricted or rail operations 3 

would need to be suspended for any activity within railroad rights of way. 4 

 Coordination with rail providers (BNSF Railway, Amtrak, and UPRR) to develop alternative 5 

interim transportation modes (e.g., trucks or buses) that could be used to provide freight 6 

and/or passenger service during any longer term railroad closures. 7 

 Coordination with transit providers (SCT, Tri-Delta, Rio Vista, and Greyhound Bus Lines) to 8 

develop, where feasible, daily construction time windows during which transit operations 9 

would not be either detoured or significantly slowed. 10 

 Routinely post information to the 511.org website regarding construction delays and 11 

detours. 12 

 Other actions to be identified and developed as may be needed by the construction 13 

manager/resident engineer to ensure that temporary impacts on transportation facilities 14 

are minimized. 15 

 Implement maximum 45 mph speed limit on Hood Franklin Road west of Interstate 5. 16 

Include signage: “Caution: entering sensitive wildlife area.” 17 

 Further reduce speed limit in both directions to 35 mph from ½ mile west of Interstate 5 to 18 

1 mile west of Interstate 5. Add sign at Visitor Center entrance stating that facilities are for 19 

SLNWR visitors only. 20 

 Add a right hand turn lane on Hood Franklin Road at the entrance of the Stone Lakes Visitor 21 

Center.  22 

 Reduce speed limit to 35 mph on Lambert Road from 1 ½ miles west of Interstate 5 to 2 ¼ 23 

miles west of Interstate 5. Include signage: “Caution: entering sensitive wildlife area.” 24 

As additional mitigation to minimize delays to transit vehicles due to projected traffic 25 

congestion and to encourage use of alternative modes of travel, including transit, the BDCP 26 

proponents are required to develop a Transportation Demand Management (TDM) program for 27 

construction contractor’s crews to reduce the number of project trips. The program shall 28 

include and implement any combination of measures that would reduce the proposed project’s 29 

trips and associated parking demand. The measures include: 30 

 Promote ride sharing programs by methods that may include designating a certain 31 

percentage of parking spaces for ride sharing vehicles, designating adequate passenger 32 

loading and unloading and waiting areas for ride sharing vehicles. 33 

 Provide public transit incentives such as fully-subsidized or low-cost monthly transit passes. 34 

 Provide shuttle service and/or funding for a shuttle for residents that are outside of walking 35 

distance from a transit line. 36 

 Offering a parking cash out program. 37 

The plan also includes more passive measures to further reduce trips: 38 

 Addition of pedestrian and bicycle facilities; 39 



 
 

Transportation 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

19-16 
2015 

ICF 00139.14 

 

 Provision of carpool/vanpool/ride-matching services; 1 

 Provision of transportation information for contractors; 2 

 Provision of a transportation information center. 3 

Impact TRANS-2: Increased Construction Vehicle Trips Exacerbating Unacceptable Pavement 4 

Conditions 5 

NEPA Effects: Construction truck traffic may damage roadway surfaces. During construction, 6 

various materials would be transported to and from the construction areas in load-bearing trucks. 7 

As shown in Table 19-10, construction of Alternative 1A would contribute to further deterioration of 8 

the existing pavement condition, to less than the acceptable PCI or similar applicable threshold 9 

(Table 19-7), on a total of 46 roadway segments (table entries in bold type). Figure 19-4a shows all 10 

of the study roadway segments that could experience substantial pavement condition effects. 11 

 12 
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Table 19-10. Pavement Conditions for Pipeline/Tunnel Alternatives (1A, 2A, 3, 5, 6A, 7, and 8) 1 

Segment 
ID* Roadway From To 

Baseline Year 
2009 
Conditions 

BPBGPP Conditions 

Alternative Results in 
Construction Trips 
Added to Roadway 

Alternative Results 
in Impact on 
Deficient Roadway 

ALA 01 Byron Hwy Contra Costa Co./ 
Alameda Co. Line 

Alameda Co./ 

San Joaquin Co. Line 

Acceptable Yes No 

BRE 01 Brentwood Blvd  
(old SR 4) 

Delta Rd (Oakley City Limits) Balfour Rd Acceptable Yes No 

BRE 02 Brentwood Blvd  
(old SR 4) 

Balfour Rd Brentwood City Limits 
(South) 

Acceptable Yes No 

BRE 03 Balfour Rd Brentwood Blvd  
(Old SR 4) 

Brentwood City Limits Acceptable Yes No 

CC 01 Bethel Island Rd Oakley City Limits End Deficient Yes Yes 

CC 02 Balfour Rd Brentwood City Limits Byron Hwy Deficient Yes Yes 

CC 03 Old SR 4 Brentwood City Limits 
(South) 

Marsh Creek Rd Deficient Yes Yes 

CC 04 Byron Hwy Delta Rd Old SR 4 Acceptable Yes No 

CC 05 Byron Hwy SR 4 Contra Costa Co./ 
Alameda Co. Line 

Deficient Yes Yes 

CT 01 I-5 NB Florin Rd Pocket Rd Deficient Yes Yes 

CT 02 I-5 SB Florin Rd Pocket Rd Deficient Yes Yes 

CT 03 I-5 NB Pocket Rd Laguna Blvd Deficient No No 

CT 04 I-5 SB Pocket Rd Laguna Blvd Deficient No No 

CT 05 I-5 NB Laguna Blvd Elk Grove Blvd Deficient No No 

CT 06 I-5 SB Laguna Blvd Elk Grove Blvd Deficient No No 

CT 07 I-5 NB Elk Grove Blvd Hood Franklin Rd Acceptable Yes No 

CT 08 I-5 SB Elk Grove Blvd Hood Franklin Rd Acceptable Yes No 

CT 09 I-5 NB Hood Franklin Rd Twin Cities Rd Deficient Yes Yes 

CT 10 I-5 SB Hood Franklin Rd Twin Cities Rd Deficient Yes Yes 

CT 11 I-5 NB Twin Cities Rd Walnut Grove Rd Deficient Yes Yes 

CT 12 I-5 SB Twin Cities Rd Walnut Grove Rd Acceptable Yes No 

CT 13 I-5 NB Walnut Grove Rd Peltier Rd Acceptable Yes No 
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Segment 
ID* Roadway From To 

Baseline Year 
2009 
Conditions 

BPBGPP Conditions 

Alternative Results in 
Construction Trips 
Added to Roadway 

Alternative Results 
in Impact on 
Deficient Roadway 

CT 14 I-5 SB Walnut Grove Rd Peltier Rd Acceptable Yes No 

CT 15 I-5 NB Peltier Rd Turner Rd Acceptable Yes No 

CT 16 I-5 SB Peltier Rd Turner Rd Acceptable Yes No 

CT 17 I-5 NB Turner Rd SR 12 Acceptable Yes No 

CT 18 I-5 SB Turner Rd SR 12 Acceptable Yes No 

CT 19 I-5 NB SR 12 Eight Mile Rd Deficient Yes Yes 

CT 20 I-5 SB SR 12 Eight Mile Rd Acceptable Yes No 

CT 21 I-5 NB Eight Mile Rd Hammer Ln Deficient Yes Yes 

CT 22 I-5 SB Eight Mile Rd Hammer Ln Acceptable Yes No 

CT 23 SR 160 (Freeport Blvd) Sacramento City Limits Freeport Bridge Deficient Yes Yes 

CT 24 SR 160 (Freeport 
Blvd/River Rd) 

Freeport Bridge Scribner Rd Deficient Yes Yes 

CT 25 SR 160 (River Rd) Scribner Rd Hood Franklin Rd Deficient Yes Yes 

CT 26 SR 160 (River Rd) Hood Franklin Rd Lambert Rd Deficient Yes Yes 

CT 27 SR 160 (River Rd) Lambert Rd Paintersville Bridge Deficient Yes Yes 

CT 28 SR 160 (Paintersville Bridge) Sutter Slough Bridge Rd SR 160 (River Rd) Not Applicable Yes No 

CT 29 SR 160 Paintersville Bridge Walnut Grove Bridge Acceptable Yes No 

CT 30 SR 160 (River Rd) Walnut Grove Bridge A St (Isleton) Deficient Yes Yes 

CT 31 SR 160 A St (Isleton) SR 12 Deficient Yes Yes 

CT 32 SR 160 SR 12 Brannan Island Rd Deficient Yes Yes 

CT 33 SR 84 (Jefferson Blvd) West Sacramento City 
Limits 

Courtland Rd Deficient Yes Yes 

CT 34 SR 84 (Courtland Rd/Ryer 
Ave) 

Courtland Rd Cache Slough Ferry Deficient No No 

CT 35 I-80 EB Suisun Valley Rd SR 12 Acceptable Yes No 

CT 36 I-80 WB SR 12 Suisun Valley Rd Acceptable Yes No 

CT 37 SR 12 EB I-80 Beck Ave Acceptable Yes No 

CT 38 SR 12 WB Beck Ave I-80 Acceptable Yes No 

CT 39 SR 12 Beck Ave Sunset Ave/Grizzly Island Rd Acceptable Yes No 
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Segment 
ID* Roadway From To 

Baseline Year 
2009 
Conditions 

BPBGPP Conditions 

Alternative Results in 
Construction Trips 
Added to Roadway 

Alternative Results 
in Impact on 
Deficient Roadway 

CT 40 SR 12 Sunset Ave/Grizzly Island Rd Walters Rd/Lawler Ranch 
Pkwy 

Acceptable Yes No 

CT 41 SR 12 Walters Rd/Lawler Ranch 
Pkwy 

SR 113 Deficient Yes Yes 

CT 42 SR 12 SR 113 SR 84 (River Rd) Deficient Yes Yes 

CT 43 SR 12 (Rio Vista Bridge) SR 84 (River Rd) SR 160 (River Rd) Not Applicable Yes No 

CT 44 SR 12 SR 160 (River Rd) Sacramento Co./SJ Co. Line Deficient Yes Yes 

CT 45 SR 12 Sacramento Co./SJ Co. Line I-5 Deficient Yes Yes 

CT 46 I-80 EB SR 113 Pedrick Rd Deficient Yes Yes 

CT 47 I-80 WB Pedrick Rd SR 113 Acceptable Yes No 

CT 48 SR 113 I-80 Dixon City Limits Acceptable Yes No 

CT 49 SR 113 Dixon City Limits SR 12 Deficient Yes Yes 

CT 50 SR 4 (Marsh Creek Rd) Vasco Rd Byron Hwy (Old SR 4) Acceptable Yes No 

CT 51 SR 4 Marsh Creek Rd Discovery Bay Blvd Deficient Yes Yes 

CT 52 SR 4 Discovery Bay Blvd Tracy Blvd Deficient Yes Yes 

CT 53 SR 4 (Charter Way) Tracy Blvd I-5 Deficient Yes Yes 

CT 54 I-5 NB SR 4 (Freeway) SR 4 (Charter Way) Deficient Yes Yes 

CT 55 I-5 SB SR 4 (Freeway) SR 4 (Charter Way) Deficient Yes Yes 

CT 56 I-5 NB SR 4 (Charter Way) Eighth Street Acceptable Yes No 

CT 57 I-5 SB SR 4 (Charter Way) Eighth Street Acceptable Yes No 

CT 58 I-205 EB I-580 Mountain House Pkwy Acceptable Yes No 

CT 59 I-205 WB I-580 Mountain House Pkwy Acceptable Yes No 

CT 60 I-205 EB Mountain House Pkwy Eleventh St Acceptable Yes No 

CT 61 I-205 WB Mountain House Pkwy Eleventh St Acceptable Yes No 

CT 62 I-205 EB Grant Line Rd Tracy Blvd Acceptable Yes No 

CT 63 I-205 WB Grant Line Rd Tracy Blvd Acceptable Yes No 

CT 64 I-205 EB Tracy Blvd MacArthur Dr Acceptable Yes No 

CT 65 I-205 WB Tracy Blvd MacArthur Dr Acceptable Yes No 

ISL 01 A St/4th St/Jackson Blvd. SR 160 Isleton City Limits Deficient No No 

OAK 01 Main Street (Old SR 4) SR 160 Cypress Rd Deficient Yes Yes 
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Segment 
ID* Roadway From To 

Baseline Year 
2009 
Conditions 

BPBGPP Conditions 

Alternative Results in 
Construction Trips 
Added to Roadway 

Alternative Results 
in Impact on 
Deficient Roadway 

OAK 02 Main Street (Old SR 4) Cypress Rd Delta Rd  
(Oakley City Limits) 

Deficient Yes Yes 

OAK 03 Cypress Rd Main Street (Old SR 4) Bethel Island Rd Acceptable  No No 

OAK 04 Bethel Island Rd Cypress Rd Oakley City Limits Deficient No No 

OAK 05 Delta Rd Main Street (Old SR 4) Byron Hwy Deficient No No 

SAC 01 Pocket Rd I-5 Freeport Blvd (Old SR 160) Deficient Yes Yes 

SAC 02 Freeport Blvd (Old SR 160) Pocket Rd Sacramento City Limits Acceptable Yes No 

SC 01 Freeport Bridge River Rd SR 160 (Freeport Blvd) Not Applicable No No 

SC 02 Hood Franklin Rd SR 160 (River Rd) I-5 Deficient Yes Yes 

SC 03 Lambert Rd SR 160 (River Rd) Herzog Rd Acceptable Yes No 

SC 04 Lambert Rd Herzog Rd Franklin Blvd Deficient Yes Yes 

SC 05 Franklin Blvd Lambert Rd Twin Cities Rd Deficient No No 

SC 06 Twin Cities Rd River Rd I-5 Acceptable Yes No 

SC 07 Twin Cities Rd I-5 Franklin Blvd Deficient No No 

SC 08 Sutter Slough Bridge Rd Sacramento Co./Yolo Co. 
Line 

Paintersville Bridge Deficient Yes Yes 

SC 09 River Rd (Sac Co.) Paintersville Bridge Twin Cities Rd Deficient Yes Yes 

SC 10 River Rd (Sac Co.) Twin Cities Rd Walnut Grove Bridge Deficient Yes Yes 

SC 11 Walnut Grove Rd/River Rd Walnut Grove Bridge Sacramento Co./SJ Co. Line Acceptable Yes No 

SC 12 Isleton Rd River Rd (Walnut 
Grove)/Isleton Rd Bridge 

1.5 miles west of Isleton Rd 
Bridge 

Acceptable Yes No 

SC 13 Race Track Rd/Tyler Island 
Rd 

Walnut Grove Rd Southern End of Tyler 
Island 

Deficient Yes Yes 

SC 14 Tyler Island Rd Southern End of Tyler Island SR 160 (River Rd) Deficient No No 

SC 15 Jackson Slough Rd Isleton City Limits SR 12 Acceptable No No 

SC 16 Jackson Slough Rd Brannan Island Rd SR 12 Acceptable No No 

SJ 01 Walnut Grove Rd Sacramento Co./SJ Co. Line I-5 Deficient Yes Yes 

SJ 02 Peltier Rd Blossom Rd I-5 Deficient No No 

SJ 03 Tracy Blvd SR 4 Clifton Court Rd Acceptable Yes No 

SJ 04 Tracy Blvd Clifton Court Rd Tracy City Limits Acceptable Yes No 
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Segment 
ID* Roadway From To 

Baseline Year 
2009 
Conditions 

BPBGPP Conditions 

Alternative Results in 
Construction Trips 
Added to Roadway 

Alternative Results 
in Impact on 
Deficient Roadway 

SJ 05 Byron Hwy Alameda Co./San Joaquin Co. 
Line 

Mountain House Pkwy Acceptable Yes No 

SJ 06 Mountain House Pkwy Byron Hwy Arnaudo Blvd Acceptable Yes No 

SJ 07 Mountain House Pkwy Arnaudo Blvd I-205 Acceptable Yes No 

STK 01 Eight Mile Rd Stockton City Limits I-5 Deficient No No 

TRA 01 Tracy Blvd Tracy City Limits I-205 Deficient Yes Yes 

WS 01 Harbor Blvd Industrial Blvd US 50 Acceptable Yes No 

WS 02 Industrial Blvd/ 
Lake Washington Blvd 

Harbor Blvd Jefferson Blvd (Old SR 84) Acceptable Yes No 

WS 03 Jefferson Blvd (Old SR 84) Lake Washington Blvd Southport Pkwy Deficient Yes Yes 

WS 04 Jefferson Blvd (Old SR 84) Southport Pkwy West Sacramento City 
Limits 

Deficient Yes Yes 

YOL 01 River Rd (Yolo Co.) Freeport Bridge Courtland Rd Deficient No No 

YOL 02 River Rd (Yolo Co.) Courtland Rd Sacramento Co./ 
Yolo Co. Line 

Deficient Yes Yes 

YOL 03 Courtland Rd SR 84 (Jefferson Blvd) River Rd Deficient Yes Yes 

Source: Appendix 19A, Bay Delta Conservation Plan Construction Traffic Impact Analysis 

* Segment IDs correspond to the roadway segment IDs shown on Figures 19-2a through 19-2c. 
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As shown in Table 19-10, construction during Alternative 1A would contribute to substantial 1 

deterioration of pavement conditions of 46 roadway segments that would exceed applicable 2 

thresholds summarized in Table 19-7. Damage to roadway pavement is expected throughout the 3 

study area (Figure 19-4a) on various local and state roads, as well as on a few interstates. The effect 4 

of roadway damage to these segments during construction would be adverse. Mitigation Measures 5 

TRANS-2a through TRANS-2c are available to reduce this effect, but not necessarily to a level that 6 

would not be adverse, as the BDCP proponents cannot ensure that the agreements or encroachment 7 

permits will be obtained from the relevant transportation agencies. If an agreement or 8 

encroachment permit is not obtained, an adverse effect in the form of deficient pavement conditions 9 

would occur. Accordingly, this effect could remain adverse. If, however, mitigation agreement(s) or 10 

encroachment permit(s) providing for the improvement or replacement of pavement are obtained 11 

and any other necessary agreements are completed, adverse effects could be avoided. Collectively, 12 

these measures include stipulations to limit/prohibit construction activity on deficient roadways 13 

and improve the physical condition of affected segments. 14 

CEQA Conclusion: Construction traffic would result in a significant impact on pavement conditions. 15 

As shown in Table 19-10, construction would add trips, exacerbating unacceptable pavement 16 

conditions to below acceptable thresholds (Table 19-7) at the 46 locations shown. Mitigation 17 

Measures TRANS-2a through TRANS-2c would reduce the severity of this impact, but not necessarily 18 

to less-than-significant levels, as the BDCP proponents cannot ensure that the agreements or 19 

encroachment permits will be obtained from the relevant transportation agencies. If an agreement 20 

or encroachment permit is not obtained, a significant impact in the form of deficient pavement 21 

conditions would occur. Accordingly, this impact could be significant and unavoidable. If, however, 22 

mitigation agreement(s) or encroachment permit(s) providing for the improvement or replacement 23 

of pavement are obtained and any other necessary agreements are completed, impacts would be 24 

reduced to less than significant. 25 

Impact TRANS-8: Increased Traffic Volumes and Delays during Operations and Maintenance 26 

NEPA Effects: Maintaining and operating BDCP facilities could affect roadway operations in the 27 

vicinity by increasing vehicle trips. However, operations and maintenance activities would only 28 

require minimal labor. Consistent with the assumptions used for the air quality/GHG analyses in 29 

Chapter 22, Air Quality and Greenhouse Gases, of this EIR/EIS, it was estimated that routine 30 

operations and maintenance activities and yearly maintenance activities would require the crews 31 

and equipment identified in Tables 19-14 and 19-15. 32 
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Table 19-14. Routine O&M Assumptions for Alternatives 1A-C, 2B-C, and 6A-C 1 

Crew Type Number of Employees Crew Truck (3)  Equipment (number) 

Maintenance  5 

Crew Truck (3)  

Foreman Truck (1)  

Compressor (1) 

Welder (1) 

Supervisor Truck (1) Generator (1)  

Management 3 Crew Truck (4)  - 

Repair  8 

Crew Truck (4)  

Foreman Truck (1)  

Backhoe (1) 

Compressor (1) 

Welder (1) 

Dump Truck (1) Generator (1) 

Crew Truck (2)  Offroad truck (1)  

Operating  9   

 2 

Table 19-15. Yearly Maintenance Assumptions for Alternatives 1A-C, 2B-C, 3, 4, 5, 6A-C, 7, and 8 3 

O&M Type Number of Employees Vehicles (number) Equipment (number) 

Annual Inspections 6 (inspection crew) 

Crew truck (2) 
Crane (1) 

Compressor (1)  

Electric vehicle (4) a 
Generator (1) 

Electric ROV (1)a 

 Sediment Removal 11 (sediment crew) 

Crew truck (4) 
Suction Dredge (1)  

Loader (1) 

Dump truck (5) 
Crane (1) 

Tunnel Dewatering 18 (inspection crew)  Crew truck (6) 

Crane (1) 

Electric Dewater Pumps (5)a  

Air pumps (4)  

Skid-steer loader (1)  

Compressor (1) 

Generator (1) 

Man-lift (1) 

Water truck (1) 

a Emissions associated with these vehicles are included in the electricity analysis 

 4 

The analysis of socioeconomic effects took a different approach to estimating O&M employment, 5 

based on use of the IMPLAN model (refer to Chapter 16, Socioeconomics, for additional information). 6 

The O&M activities are likely to be less labor intensive than shown in Table 19-16 because IMPLAN 7 

considers direct, indirect, and induced demand outside the Delta. The information is offered here to 8 

provide the possible range of O&M employment. 9 
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Table 19-16. O&M Employment 1 

Alignment Direct Employment Total Employment 

Pipeline/Tunnel 187 269 

East alignment 204 294 

West alignment 187 269 

Modified Pipeline/Tunnel 129 183 

Through Delta / Separate Corridors 121 177 

Source: Chapter 16, Socioeconomics. 

 2 

O&M activities would occur along the entire alternative alignment. Even assuming the total 3 

employment figures in Table 19-16, given the limited number of workers involved and the large 4 

number of work sites, it is not anticipated that routine operations and maintenance activities or 5 

major inspections would result in substantial increases of traffic volumes or roadway congestion. 6 

The intake design includes parking for employees during operations and maintenance. The small 7 

amount of added vehicle trips for facility maintenance and operations would not substantially 8 

contribute to traffic volumes and increase roadway congestion. The effect of increased traffic 9 

volumes and delays during operations would not be adverse. 10 

CEQA Conclusion: Given the limited number of workers involved and the large number of work sites 11 

(Tables 19-14, 19-15, and 19-16), it is not anticipated that routine operations and maintenance 12 

activities or major inspections would result in substantial increases of traffic volumes or roadway 13 

congestion. The impact of increased traffic volumes and delays during operations would therefore 14 

be less than significant. No mitigation is required. 15 

Impact TRANS-12: Potential Effects on Navigation From Changes in Surface Water Elevations 16 

Caused by Construction of Water Conveyance Facilities 17 

The potential impacts on navigation caused by changes in surface water elevation during 18 

construction of the proposed water conveyance facilities under Alternative 1A would be similar to 19 

those described for Alternative 4. Although Alternative 1A includes two additional intakes 20 

(Alternative 1A includes five intakes compared to three for Alternative 4), the effects to surface 21 

water elevation caused by construction of the proposed intakes is highly localized, and therefore, 22 

the higher number of intakes would not result in a greater level of impacts on navigation.  23 

Intakes constructed under Alternative 1A would be on-bank facilities that could encroach into the 24 

existing river cross section and would involve construction activities in the Sacramento River, at the 25 

northern end of the Delta. As explained in Chapter 6, Surface Water, construction of facilities within 26 

or adjacent to waterways could change surface water elevations or runoff characteristics.  27 

Construction of the conveyance facilities under Alternative 1A would involve construction of intakes 28 

in the water and facilities on the land. Construction activities included in Alternative 1A would 29 

require excavation, grading, or stockpiling at project facility sites or at temporary worksites. These 30 

activities would result in temporary and long-term changes to drainage patterns, paths and facilities 31 

that would, in turn, cause changes in drainage flow rates, directions and velocities.  32 

Site grading needed to construct any of the proposed facilities has the potential to block, reroute, or 33 

temporarily detain and impound surface water in existing drainages, which would result in slight 34 
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increases and decreases in flow rates, velocities, and water surface elevations. Changes in drainage 1 

depths would vary depending on the specific conditions at each of the temporary work sites. As 2 

drainage paths would be blocked by construction activities, the temporary ponding of drainage 3 

water could occur and result in decreases in drainage flow rates downstream of the new facilities, 4 

increases in water surface elevations, and decreases in velocities upstream of the new facilities. 5 

These temporary changes in drainage would be minimized, and in some cases avoided, by 6 

construction of new or modified drainage facilities, as described in the Chapter 3, Description of 7 

Alternatives. These changes would not result in a substantial decrease in surface water elevations on 8 

any navigable waterways and therefore would not have an adverse effect on navigation. 9 

Removal of groundwater during construction (dewatering) would be required for excavation 10 

activities. Groundwater removed during construction would be treated as necessary (see Chapter 3, 11 

Description of Alternatives, and Chapter 7, Groundwater), and discharged to local drainage channels 12 

or rivers. This would result in a small localized increase in flows and water surface elevations in the 13 

receiving channels. The increase in flows and water surface elevations in the receiving channels and 14 

rivers would not affect navigation. Alternative 1A includes the construction of five fish-screened 15 

intakes (Intakes 1, 2, 3, 4, and 5) on the east bank of the Sacramento River between Clarksburg and 16 

Walnut Grove. Construction for Intakes 1, 2, 3, 4, and 5 would be accomplished using coffer dams at 17 

each location. Coffer dams will isolate each construction area from the Sacramento River and will be 18 

used to de-water the construction area. Intakes and screens have been designed and located on-19 

bank to minimize changes to river flow characteristics. Nevertheless, some localized water elevation 20 

changes will occur upstream and adjacent to each coffer dam at these intake sites due to facility 21 

location within the river. These localized surface elevation changes will not exceed an increase of 22 

0.10 feet at any intake location even at high river flows (when surface elevation changes would be 23 

expected to be highest). This represents the highest surface upstream elevation increase after coffer 24 

dam removal and during intake operation. Because this maximum increase in elevation is entirely 25 

localized, downstream surface elevation changes during intake construction would be insignificant 26 

and changes to river depth and width at any location will be insignificant. Any decrease in surface 27 

water elevations downstream of the cofferdams would be negligible and would not adversely affect 28 

navigation. Under existing regulations, USACE, CVFPB, and DWR would require installation of 29 

setback levees or other measures to maintain existing flow capacity in the Sacramento River during 30 

construction and operations, which would prevent unacceptable increases in river water surface 31 

elevations under flood-flow conditions, reverse flow areas, areas of high velocities that could result 32 

in scour, and reflection of flood waves towards other levees. As a result, boat passage and river use, 33 

including Sacramento River tributaries, will not be affected. 34 

In total, the facilities constructed under Alternative 1A would not result in a substantial decrease in 35 

surface water elevations on any navigable waterways and therefore would not have an adverse 36 

effect on navigation. Although the increase in surface water elevations in rivers and streams under 37 

Alternative 1A creates a potential impact regarding flooding (which is considered less-than-38 

significant with implementation of Mitigation Measure SW-4) the changes in surface water elevation 39 

would not have any adverse effects on navigation. See Chapter 6, Surface Water, for additional 40 

information regarding changes to surface water under Alternative 1A.  41 

NEPA Effects: Water surface changes and potential impacts associated with intake construction are 42 

not considered adverse to navigation. Water depth and surface elevations will not be substantially 43 

effected from construction of the water conveyance facilities (either localized or downstream of the 44 

intake structures). Although some construction activities and in-water features (i.e., cofferdams) 45 

may cause minor changes in surface water elevations, these effects are highly localized and surface 46 
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water elevations would not increase by more than .10 feet at any location, even during flood events. 1 

These changes would not result in a substantial decrease in surface water elevations on any 2 

navigable waterways. Therefore, surface water changes associated with construction of the water 3 

conveyance facilities would not cause an adverse impact on navigation. 4 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 5 

navigation caused by changes in surface water elevation, by themselves, are not considered 6 

environmental impacts under CEQA. Any secondary physical environmental impacts that may result 7 

are covered under other impacts. Nonetheless, as explained above, changes in surface water 8 

elevation during construction of the intakes will not have a significant impact on navigation. 9 

Impact TRANS-13: Potential Effects of Navigation from Changes in Surface Elevations Caused 10 

by Operation of Intakes 11 

The potential impacts on navigation caused by changes in surface water elevation during operation 12 

of the proposed intakes under Alternative 1A would be identical to those described for Alternative 4, 13 

despite the fact that Alternative 1A includes five intakes (two more than Alternative 4) and despite 14 

the fact that Alternative 1A has a 15,000 cfs total conveyance capacity (compared to 9,000 cfs for 15 

Alternative 4). This is because the hydraulic modeling scenario and analysis included five intakes 16 

because that is the maximum number of intakes included under any alternative. The modeling also 17 

assumed the highest North Delta diversion capacity allowed under any alternative (15,000 cfs). 18 

With respect to Alternative 1A, operation of Intakes 1, 2, 3, 4, and 5 may have localized effects on 19 

water surface elevation during certain operational regimes and at various river flows. While intake 20 

operations and pumping levels are dictated by many factors, Sacramento River diversions are 21 

limited during low flows by operational rules. The nature and extent of impacts caused by 22 

diversions at an intake are dependent in large part on the location of the intake on the river. To 23 

minimize the intake effects on river surface elevations, intakes were designed as on-bank structures 24 

and were placed so that river flood and flow characteristic will be minimally altered. Based on 25 

hydrologic modelling, even at the lowest river flows (taking into account both seasonal and tidal 26 

variations) and at maximum intake operation (full diversions at each of five alternative intakes), 27 

estimates are that boat draft depths of at least 16.5 feet will be maintained within the Sacramento 28 

River. (Planning and Design of Navigation Locks United States Army Corps of Engineers, EM 1110-2-29 

2602 (September 30, 1995) pages 3-8.) This river depth has occurred historically and has been 30 

adequate to support navigation along the Sacramento River. Additionally, under these same intake 31 

divisions/river flows, water surface elevations would be lowered by no more than 0.7 foot, which 32 

represents a localized and maximum estimate. Surface elevations downstream of the intakes would 33 

be affected less, and during higher river flow and lower intake diversions, river depths would be 34 

greater than the minimum estimate. 35 

The minimal changes in surface water elevation anticipated under Alternative 1A, even assuming a 36 

maximum lowering of 0.7 foot, would not likely expose any currently unexposed natural or man-37 

made features that would affect or impede navigation and there would be no new snags or 38 

obstructions that would impede navigation. 39 

Moreover, even when operating at maximum capacity, the intakes would not alter flows in a way 40 

that would affect commercial vessels or recreational watercraft. The intakes are designed to ensure 41 

pumping velocities will have minimal impacts on aquatic species. It is unlikely that changes in flow 42 

velocity would be perceptible to operators of marine vessels or recreational watercraft and would 43 

have no effect on navigation. 44 
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Additional information regarding changes to surface water elevations can be found in Chapter 6, 1 

Surface Water. 2 

NEPA Effects: Water surface changes and potential impacts associated with intake operation are not 3 

considered adverse. Water depth and surface elevations will not be significantly effected (either 4 

localized or downstream of the intake structures) and will therefore not have an adverse effect on 5 

navigation. 6 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 7 

navigation caused by changes in surface water elevation, by themselves, are not considered 8 

environmental impacts under CEQA. Any secondary physical environmental impacts that may result 9 

are covered under other impacts. Nonetheless, as explained above, changes in surface water 10 

elevation during operation of the intakes will not have a significant impact on navigation. 11 

Impact TRANS-14: Potential Effects on Navigation Caused by Sedimentation From 12 

Construction of Intakes 13 

The potential impacts on navigation caused by sedimentation under Alternative 1A would be similar 14 

to those described for Alternative 4. Although Alternative 1A includes two additional intakes 15 

(Alternative 1A includes five intakes compared to three for Alternative 4), the effects to 16 

sedimentation caused by construction of the proposed intakes is highly localized, and therefore, the 17 

higher number of intakes would not result in a greater level of impacts on navigation.  18 

Construction for Intakes 1, 2, 3, 4, and 5 would be accomplished using coffer dams at each intake 19 

location. Coffer dams will isolate each construction area from the Sacramento River and will be used 20 

to de-water the construction area. Construction of coffer dams would require sheet pile driving that 21 

would result in incremental suspension of bed sediments. These effects would be temporary and 22 

would not have an effect on navigation. Sheet piles at the edge of the levee embankment would likely 23 

change eddy currents locally, but rock slope in the transition zone would limit those currents and 24 

potential changes to bed load dynamics. As a result, erosion and sedimentation into the Sacramento 25 

River during intake construction would be minimal. 26 

Moreover, potential sedimentation effects will be further minimized by limiting the duration of in-27 

water construction activities and through implementing the environmental commitments described 28 

in Appendix 3B, Environmental Commitments, including the commitment to Develop and Implement 29 

Erosion and Sediment Control Plans to control short-term and long-term erosion and sedimentation 30 

effects and to restore soils and vegetation in areas affected by construction activities following 31 

construction. This commitment is related to Avoidance and Minimization Measure (AMM) 4, Erosion 32 

and Sediment Control Plan, described in BDCP Appendix 3.C. It is anticipated that multiple erosion 33 

and sediment control plans will be prepared for construction activities, each taking into account 34 

site-specific conditions such as proximity to surface water, erosion potential, drainage, etc. The 35 

plans will include all the necessary state requirements regarding erosion control and will implement 36 

BMPs for erosion and sediment control that will be in place for the duration of construction 37 

activities. 38 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 39 

Sedimentation) will further ensure that impacts from sedimentation are minimal. 40 

NEPA Effects: Construction of coffer dams and intake construction would not have an adverse effect 41 

on navigation through increased sedimentation and erosion/deposition in the navigable channel. 42 
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CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 1 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 2 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 3 

under other impacts. Nonetheless, as explained above, changes in sedimentation during 4 

construction of the intakes will not have a significant impact on navigation. 5 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 6 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 7 

Impact TRANS-15: Potential Effects on Navigation Caused by Sedimentation From 8 

Construction of Barge Facilities 9 

The potential impacts on navigation caused by sedimentation under Alternative 1A would be similar 10 

to those described for Alternative 4. Although Alternative 1A includes a greater number of barge 11 

fleeting facilities (six compared to five for Alternative 4), the effects to sedimentation caused by 12 

construction of the facilities is highly localized, and therefore, the greater number of barge facilities 13 

would not result in a greater level of impacts on navigation.  14 

Alternative 1A includes six barge unloading facilities to be built on or near the tunnel alignment at 15 

riverbank locations about 5–6 miles apart (except on Woodward Canal) (See Mapbook Figure 15-1). 16 

The facilities would be built on the following waterways: Sacramento River, North Fork Mokelumne 17 

River, San Joaquin River, Middle River, and Woodward Canal (which would have two facilities). The 18 

temporary barge landings would be constructed at locations adjacent to construction work areas for 19 

the delivery of construction materials. Each of the barge landings would likely include in-water and 20 

over-water structures, such as piling dolphins, docks, ramps, and possibly conveyors for loading and 21 

unloading materials; and vehicles and other machinery. Construction of the landings would involve 22 

piles at each landing.  23 

To address potential erosion and sedimentation impacts from barge facility construction associated 24 

with Alternative 1A, the project proponents will ensure that a Barge Operations Plan is developed 25 

and implemented for facility construction. The requirements for the Barge Operations Plan are 26 

described in Appendix 3B, Environmental Commitments. This commitment is related to AMM7, Barge 27 

Operations Plan, described in BDCP Appendix 3.C. This plan will be developed and submitted by the 28 

construction contractors per standard DWR contract specifications. Erosion control measures 29 

during construction activities at project locations are provided in Appendix 3B, Environmental 30 

Commitments, as noted above in the discussion of the intakes. Fleeting facilities will be either 31 

docking facilities built through pile and wharves or loaded and unloaded using landward positioned 32 

cranes. In either case, through AMM7 and the Environmental Commitments, impacts on 33 

sedimentation through construction related activities will be localized and minimal. 34 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 35 

Sedimentation) will further ensure that impacts from sedimentation are minimal. 36 

NEPA Effects: Construction and operation of the barge facilities under Alternative 1A would not 37 

have an adverse effect on navigation. 38 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 39 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 40 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 41 
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under other impacts. Nonetheless, as explained above, changes in sedimentation from the 1 

temporary barge facilities will not have a significant impact on navigation. 2 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 3 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 4 

Impact TRANS-16: Potential Effects on Navigation Caused by Sedimentation From 5 

Construction of Clifton Court Forebay 6 

Alternative 1A would not involve expansion or modifications to Clifton Court Forebay. Moreover, 7 

while Clifton Court Forebay is a “navigable water,” use of the forebay is limited to maintenance 8 

operations and is not open to commercial or recreational navigation. 9 

NEPA Effects: No effect. 10 

CEQA Conclusion: No impact. 11 

Impact TRANS-17: Potential Effects on Navigation Caused by Sedimentation From Operation 12 

of Intakes 13 

The potential impacts on navigation caused by sedimentation under Alternative 1A would be similar 14 

to those described for Alternative 4. Although Alternative 1A includes two additional intakes 15 

(Alternative 1A includes five intakes compared to three for Alternative 4), the effects to 16 

sedimentation during operation of the proposed intakes under Alternative 1A would be similar to 17 

those described for alternative 4 for the reasons described below. 18 

Sediment loads are present in the Sacramento River as bed loads or distributed within the water 19 

column. The Sacramento River is sediment “starved” for most of the year since upstream reservoirs 20 

act as settling basins for suspended sediments. In most cases, sediment load is concentrated on the 21 

river bed and this bed load depends on several factors including particle size, particle density and 22 

flow velocity. To exclude bed loads from entering intake structures during operation, design criteria 23 

for the intakes require that the lowest point of the screen is placed above the river bed in such a way 24 

that there is no change in bed sediment erosion/distribution patterns. Additionally, screen locations 25 

for this alternative are placed on the outer bends of the river to minimize scour, erosion and 26 

sediment loading at those locations. Flow control baffles at intakes would be adjusted to control 27 

sedimentation near the screens as needed and air jets at screens are proposed to re-suspend 28 

sediments as needed. 29 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 30 

Sedimentation) will further ensure that impacts from sedimentation are minimal. 31 

NEPA Effects: Operational criteria and design specifications for intake operations will result in no 32 

change to water column or bed load sediment dynamics. Erosion and deposition patterns will 33 

change little if any during intake operation. As a result, there will be no adverse effect on navigation 34 

either near or downstream of the intake locations. 35 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 36 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 37 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 38 
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under other impacts. Nonetheless, as explained above, changes in sedimentation during operation of 1 

the proposed intakes will not have a significant impact on navigation. 2 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 3 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 4 

Impact TRANS-18: Potential Effects on Navigation From Construction and Operations of Head 5 

of Old River Barrier 6 

Operable barriers would not be constructed under Alternative 1A. An operable barrier at the head of 7 

Old River would be constructed to support operations of Alternatives 2A, 2B, 2C, 2D, and 4 only. 8 

NEPA Effects: No effect. 9 

CEQA Conclusion: No impact. 10 

Impact TRANS-19: Potential Cumulative Effects on Navigation From Construction and 11 

Operations of Water Conveyance Facilities 12 

As explained above and with respect to the construction and operation of these facilities, Alternative 13 

1A would not result in an adverse effects to navigation due to water level elevation changes or 14 

altered sedimentation patterns. It is highly unlikely that other projects would combine with these 15 

impacts of the project to result in cumulative effects on navigation. This is because the minimal 16 

effects of these elements of the project on navigation are localized and would combine only with 17 

probable future projects if the projects were located immediately adjacent to the project 18 

components. There are no other reasonably foreseeable projects proposed to be located near or 19 

adjacent to the planned Alternative 1A facilities. 20 

NEPA Effects: Alternative 1A in combination with other reasonably foreseeable projects would not 21 

have a cumulatively adverse effect on navigation. 22 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 23 

navigation, by themselves, are not considered environmental impacts under CEQA. Any secondary 24 

physical environmental impacts that may result are covered under other impacts. Nonetheless, as 25 

explained above, Alternative 1A in combination with other reasonably foreseeable projects would 26 

not have a cumulatively significant impact on navigation. 27 

19.3.3.3 Alternative 1B—Dual Conveyance with East Alignment and Intakes 28 

1–5 (15,000 cfs; Operational Scenario A) 29 

Impact TRANS-1: Increased Construction Vehicle Trips Resulting in Unacceptable LOS 30 

Conditions 31 

NEPA Effects: As shown in Table 19-17, under BPBG conditions, a total of 20 roadway segments 32 

would exceed LOS for at least 1 hour during the 6:00 AM to 7:00 PM analysis period. As also shown 33 

in Table 19-17, construction associated with Alternative 1B would cause LOS thresholds to be 34 

exceeded for at least 1 hour during the 6:00 AM to 7:00 PM analysis period on a total 48 roadway 35 

segments under BPBGPP conditions (entries in bold type). Alternative 1B would therefore 36 

temporarily exacerbate an already unacceptable LOS under BPBG conditions on 28 roadway 37 

segments (48 minus the 20 that would already be operating at an unacceptable LOS under BPBG 38 
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conditions). Figure 19-3a shows the study roadway segments that could experience substantial 1 

roadway operation effects. 2 

 3 
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Table 19-17. Level of Service for East Alignment Alternatives (1B, 2B, and 6B) 1 

ID Segment From To 

LOS 

Threshold 

LOS Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

ALA 01 Byron Hwy Contra Costa Co./ 
Alameda Co. Line 

Alameda Co./ 
San Joaquin Co. 
Line 

D 1,600 385 to 656 - 431 to 735 - 956 to 1,260 - 

BRE 01 Brentwood 
Blvd  
(old SR 4)1 

Delta Rd (Oakley 
City Limits) 

Balfour Rd C 970 586 to 1,516 11  
(7–9AM;  
10AM–7PM) 

- - - - 

D 1,760 - - 592 to 1,531 - 1,262 to 2,201 9 
(8–9AM;  
11–7PM) 

BRE 02 Brentwood 
Blvd  
(old SR 4)1 

Balfour Rd Brentwood City 
Limits (South) 

C 1,920 369 to 1,013 - - - -  

D 3,540 - - 371 to 1,019 - 1,041 to 1,689 - 

BRE 03 Balfour Rd Brentwood Blvd  
(Old SR 4) 

Brentwood City 
Limits 

D 3,540 437 to 1,300 - 489 to 1,456 - 554 to 1,521 - 

CC 01 Bethel Island 
Rd 

Oakley City 
Limits 

End D 1,600 124 to 330 - 139 to 370 - 204 to 435 - 

CC 02 Balfour Rd Brentwood City 
Limits 

Byron Hwy D 1,600 90 to 297 - 101 to 333 - 166 to 398 - 

CC 03 Old SR 41 Brentwood City 
Limits (South) 

Marsh Creek Rd C 790 1,133 to 1,682 13 
(6AM–7PM) 

- - - - 

D 1,600 - - 1,245 to 1,848 3 
(3–6PM) 

1,915 to 2,518 13 
(6AM–7PM) 

CC 04 Byron Hwy Delta Rd Old SR 4 D 1,410 108 to 240 - 109 to 241 - 174 to 306 - 

CC 05 Byron Hwy SR 4 Contra Costa 
Co./ Alameda 
Co. Line 

D 1,600 483 to 907 - 541 to 1,016 - 1,066 to 1,541 - 

CT 01 I-5 NB Florin Rd Pocket Rd F 6,060 2,589 to 5,820 - 2,914 to 6,552 1 
(7–8AM) 

3,554 to 7,192 1 
(7–8AM) 

CT 02 I-5 SB Florin Rd Pocket Rd F 6,060 1,647 to 5,705 - 1,830 to 6,338 2 
(4–6PM) 

2,470 to 6,978 2 
(4–6PM) 

CT 03 I-5 NB Pocket Rd Laguna Blvd F 6,060 2,359 to 5,156 - 2,557 to 5,588 - 2,622 to 5,653 - 
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ID Segment From To 

LOS 

Threshold 

LOS Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

CT 04 I-5 SB Pocket Rd Laguna Blvd F 6,060 1,543 to 5,243 - 1,682 to 5,716 - 1,747 to 5,781 - 

CT 05 I-5 NB Laguna Blvd Elk Grove Blvd F 4,010 1,820 to 3,339 - 1,999 to 3,667 - 2,064 to 3,732 - 

CT 06 I-5 SB Laguna Blvd Elk Grove Blvd F 4,010 1,254 to 3,332 - 1,375 to 3,653 - 1,440 to 3,718 - 

CT 07 I-5 NB Elk Grove Blvd Hood Franklin 
Rd 

F 4,010 1,504 to 2,162 - 1,675 to 2,408 - 2,315 to 3,048 - 

CT 08 I-5 SB Elk Grove Blvd Hood Franklin 
Rd 

F 4,010 1,217 to 2,236 - 1,361 to 2,501 - 2,001 to 3,141 - 

CT 09 I-5 NB Hood Franklin Rd Twin Cities Rd F 4,010 1,414 to 1,851 - 1,602 to 2,097 - 2,672 to 3,167 - 

CT 10 I-5 SB Hood Franklin Rd Twin Cities Rd F 4,010 1,207 to 1,964 - 1,369 to 2,227 - 2,439 to 3,297 - 

CT 11 I-5 NB Twin Cities Rd Walnut Grove 
Rd 

C 2,880 1,312 to 1,720 - 1,485 to 1,946 - 1,865 to 2,326 - 

CT 12 I-5 SB Twin Cities Rd Walnut Grove 
Rd 

C 2,880 1,111 to 1,813 - 1,257 to 2,052 - 1,637 to 2,432 - 

CT 13 I-5 NB Walnut Grove Rd Peltier Rd C 2,880 1,374 to 1,803 - 1,621 to 2,128 - 1,786 to 2,293 - 

CT 14 I-5 SB Walnut Grove Rd Peltier Rd C 2,880 1,128 to 1,894 - 1,331 to 2,235 - 1,496 to 2,400 - 

CT 15 I-5 NB Peltier Rd Turner Rd C 2,880 1,421 to 1,885 - 1,677 to 2,224 - 1,912 to 2,459 - 

CT 16 I-5 SB Peltier Rd Turner Rd C 2,880 1,145 to 1,974 - 1,351 to 2,329 - 1,586 to 2,564 - 

CT 17 I-5 NB Turner Rd SR 12 C 2,880 1,288 to 1,985 - 1,520 to 2,342 - 1,685 to 2,507 - 

CT 18 I-5 SB Turner Rd SR 12 C 2,880 1,124 to 1,482 - 1,326 to 1,749 - 1,491 to 1,914 - 

CT 19 I-5 NB SR 12 Eight Mile Rd C 4,400 1,533 to 2,267 - 1,748 to 2,584 - 2,108 to 2,944 - 

CT 20 I-5 SB SR 12 Eight Mile Rd C 4,400 1,243 to 2,070 - 1,417 to 2,360 - 1,777 to 2,720 - 

CT 21 I-5 NB Eight Mile Rd Hammer Ln D 5,410 1,937 to 3,452 - 2,208 to 3,935 - 2,478 to 4,205 - 

CT 22 I-5 SB Eight Mile Rd Hammer Ln D 5,410 1,817 to 2,760 - 2,071 to 3,146 - 2,341 to 3,416 - 

CT 23 SR 160 
(Freeport 
Blvd) 

Sacramento City 
Limits 

Freeport Bridge E 1,740 136 to 476 - 149 to 521 - 1,424 to 1,796 1 

(5-6PM) 

CT 24 SR 160 
(Freeport 
Blvd/ River 
Rd) 

Freeport Bridge Scribner Rd E 1,740 94 to 180 - 94 to 180 - 1,369 to 1,455 - 

CT 25 SR 160  
(River Rd) 

Scribner Rd Hood Franklin 
Rd 

E 1,740 41 to 125 - 41 to 125 - 1,316 to 1,400 - 
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ID Segment From To 

LOS 

Threshold 

LOS Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

CT 26 SR 160  
(River Rd) 

Hood Franklin Rd Lambert Rd E 1,740 105 to 170 - 119 to 192 - 2,104 to 2,177 13 
(6AM-7PM) 

CT 27 SR 160  
(River Rd) 

Lambert Rd Paintersville 
Bridge 

E 1,740 69 to 122 - 74 to 130 - 2,059 to 2,115 13 
(6AM-7PM) 

CT 28 SR 160 
(Paintersville 
Bridge) 

Sutter Slough 
Bridge Rd 

SR 160 (River 
Rd) 

E 1,740 75 to 150 - 79 to 157 - 2,064 to 2,142 13 
(6AM-7PM) 

CT 29 SR 160 Paintersville 
Bridge 

Walnut Grove 
Bridge 

E 1,740 78 to 128 - 92 to 152 - 2,592 to 2,652 13 
(6AM–7PM) 

CT 30 SR 160  
(River Rd) 

Walnut Grove 
Bridge 

A St (Isleton) E 1,740 173 to 465 - 173 to 465 - 2,823 to 3,115 13 
(6AM–7PM) 

CT 31 SR 160 A St (Isleton) SR 12 E 1,740 193 to 378 - 193 to 378 - 2,843 to 3,028 13 
(6AM–7PM) 

CT 32 SR 160 SR 12 Brannan Island 
Rd 

F 1,740 530 to 894 - 559 to 942 - 3,509 to 3,892 13 
(6AM–7PM) 

CT 33 SR 84  
(Jefferson 
Blvd) 

West Sacramento 
City Limits 

Courtland Rd B 200 40 to 169 - 43 to 181 - 568 to 706 13 
(6AM–7PM) 

CT 34 SR 84 
(Courtland Rd/ 
Ryer Ave) 

Courtland Rd Cache Slough 
Ferry 

C 680 10 to 25 - 11 to 27 - 76 to 92 - 

CT 35 I-80 EB Suisun Valley Rd SR 12 C 8,350 3,079 to 6,994 - 3,633 to 8,253 - 5,108 to 9,728 5 
(2–7PM) 

CT 36 I-80 WB Suisun Valley Rd SR 12 C 8,350 5,751 to 8,892 2 
(6–8AM) 

6,786 to 
10,493 

3 
(6–9AM) 

8,261 to 
11,968 

12 
(6AM–PM) 

CT 37 SR 12 EB I-80 Beck Ave C 2,880 528 to 1,847 - 634 to 2,216 - 2,109 to 3,691 7 
(12–7PM) 

CT 38 SR 12 WB I-80 Beck Ave C 2,880 829 to 1,625 - 995 to 1,950 - 2,470 to 3,425 3 
(6–9AM) 

CT 39 SR 12 Beck Ave Sunset Ave/ 
Grizzly Island 
Rd 

C 5,060 2,408 to 3,573 - 2,864 to 4,249 - 5,814 to 7,199 13 
(6AM-7PM) 
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ID Segment From To 

LOS 

Threshold 

LOS Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

CT 40 SR 12 Sunset Ave/ 
Grizzly Island Rd 

Walters Rd/ 
Lawler Ranch 
Pkwy 

C 5,060 1,607 to 2,353 - 1,928 to 2,824 - 4,878 to 5,774 9 

(7-8AM; 11-
7PM) 

CT 41 SR 12 Walters Rd/ 
Lawler Ranch 
Pkwy 

SR 113 C 790 627 to 1,075 10 
(6-8AM; 9-
1PM; 2-6PM) 

752 to 1,290 12 
(6AM–6PM) 

3,702 to 4,240 13 
(6AM–7PM) 

CT 42 SR 12 SR 113 SR 84 (River Rd) C 790 1,073 to 1,544 13 
(6AM–7PM) 

1,288 to 1,853 13 
(6AM–7PM) 

4,238 to 4,803 13 
(6AM–7PM) 

CT 43 SR 12 (Rio 
Vista Bridge) 

SR 84 (River Rd) SR 160 (River 
Rd) 

C 970 1,135 to 1,685 13 
(6AM–7PM) 

1,362 to 2,022 13 
(6AM–7PM) 

4,312 to 4,972 13 
(6AM–7PM) 

CT 44 SR 12 SR 160 (River Rd) Sacramento Co./ 
SJ Co. Line 

C 790 704 to 1,030 12 
(6AM–6PM) 

788 to 1,154 12 
(6AM–6PM) 

968 to 1,334 13 
(6AM–7PM) 

CT 45 SR 12 Sacramento Co./ 
SJ Co. Line 

I-5 C 790 773 to 1,164 12 
(6AM–6PM) 

813 to 1,224 13 
(6AM–7PM) 

993 to 1,404 13 
(6AM–7PM) 

CT 46 I-80 EB SR 113 Pedrick Rd C 4,400 2,508 to 4,632 2 
(3–5PM) 

2,851 to 5,266 5 
(7-8AM; 2-
6PM) 

3,261 to 5,676 6 
(7–9AM;  
2–6PM) 

CT 47 I-80 WB SR 113 Pedrick Rd C 4,400 3,068 to 4,191 - 3,351 to 4,578 2 
(4–6PM) 

3,761 to 4,988 4 
(7–8AM;  
3–6PM) 

CT 48 SR 113 I-80 Dixon City 
Limits 

C 1,920 569 to 1,341 - 569 to 1,341 - 1,389 to 2,161 5 
(12-1PM; 2–
6PM) 

CT 49 SR 113 Dixon City Limits SR 12 C 680 174 to 294 - 195 to 329 - 1,015 to 1,149 13 
(6AM–7PM) 

CT 50 SR 4 (Marsh 
Creek Rd)2 

Vasco Rd Byron Hwy  
(Old SR 4) 

D 1,600 442 to 733 - - - - - 

C 790 - - 495 to 821 2 
(4–6PM) 

1,915 to 2,241 13 
(6AM–7PM) 

CT 51 SR 4 Marsh Creek Rd Discovery Bay 
Blvd 

D 1,600 554 to 1,224 - 614 to 1,357 - 2,034 to 2,777 13 
(6AM–7PM) 

CT 52 SR 4 Discovery Bay 
Blvd 

Tracy Blvd C 790 412 to 746 - 412 to 746 - 1,832 to 2,166 13 
(6AM–7PM) 

CT 53 SR 4  
(Charter Way) 

Tracy Blvd I-5 D 1,410 867 to 1,492 1 
(4–5PM) 

867 to 1,492 1 
(4–5PM) 

2,287 to 2,912 13 
(6AM–7PM) 
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ID Segment From To 

LOS 

Threshold 

LOS Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

CT 54 I-5 NB SR 4 (Freeway) SR 4 (Charter 
Way) 

D 7,280 2,552 to 4,815 - 2,941 to 5,549 - 3,651 to 6,259 - 

CT 55 I-5 SB SR 4 (Freeway) SR 4 (Charter 
Way) 

D 7,280 4,550 to 5,913 - 5,268 to 6,846 - 5,978 to 7,556 3 

(7-8AM; 4-
6PM) 

CT 56 I-5 NB SR 4 (Charter 
Way) 

Eighth Street D 5,410 2,430 to 4,586 - 2,867 to 5,411 1 

(3-4PM) 

3,577 to 6,121 4 
(2–6PM) 

CT 57 I-5 SB SR 4 (Charter 
Way) 

Eighth Street D 5,410 4,333 to 5,631 3 
(7–8AM;  
4–6PM) 

5,113 to 6,645 9 
(6–9AM;  
12–6PM) 

5,823 to 7,355 13 
(6AM–7PM) 

CT 58 I-205 EB I-580 Mountain House 
Pkwy 

C 4,400 1,350 to 5,071 4 
(3–7PM) 

1, 517 to 
5,699 

4 
(3–7PM) 

1,777 to 5,959 5 
(2–7PM) 

CT 59 I-205 WB I-580 Mountain House 
Pkwy 

C 4,400 1,873 to 4,867 2 
(6–8AM) 

2,111 to 5,486 3 
(6–9AM) 

2,371 to 5,746 3 
(6–9AM) 

CT 60 I-205 EB Mountain House 
Pkwy 

Eleventh St C 4,400 1,431 to 5,068 4 
(3–7PM) 

1,631 to 5,778 5 
(2–7PM) 

1,891 to 6,038 5 
(2–7PM) 

CT 61 I-205 WB Mountain House 
Pkwy 

Eleventh St C 4,400 2,875 to 4,117 - 2,138 to 4,693 1 
(6–7AM) 

2,398 to 4,953 2 
(6–8AM) 

CT 62 I-205 EB Grant Line Rd Tracy Blvd D 5,410 1,525 to 4,200 - 1,739 to 4,788 - 2,189 to 5,238 - 

CT 63 I-205 WB Grant Line Rd Tracy Blvd D 5,410 1,852 to 3,079 - 2,111 to 3,510 - 2,561 to 3,960 - 

CT 64 I-205 EB Tracy Blvd MacArthur Dr D 5,410 1,511 to 4,182 - 1,723 to 4,767 - 2,173 to 5,217 - 

CT 65 I-205 WB Tracy Blvd MacArthur Dr D 5,410 2,083 to 3,446 - 2,375 to 3,928 - 2,825 to 4,378 - 

ISL 01 A St/4th St/ 
Jackson Blvd. 

SR 160 Isleton City 
Limits 

D 1,410 17 to 75 - 17 to 75 - 82 to 140 - 

OAK 01 Main Street 
(Old SR 4)1 

SR 160 Cypress Rd C 1,920 752 to 1,663 - - - -  

D 3,540 - - 817 to 1,807 - 1,487 to 2,477 - 
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ID Segment From To 

LOS 

Threshold 

LOS Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

OAK 02 Main Street 
(Old SR 4)1 

Cypress Rd Delta Rd 
(Oakley City 
Limits) 

C 970 722 to 1,335 10 
(7–9AM;  
11AM–7PM) 

- - - - 

D 1,760 - - 852 to 1,575 - 1,522 to 2,245 11 
(7–9AM;  
11AM–7PM) 

OAK 03 Cypress Rd Main Street  
(Old SR 4) 

Bethel Island Rd D 1,600 304 to 764 - 340 to 856 - 405 to 921 - 

OAK 04 Bethel Island 
Rd 

Cypress Rd Oakley City 
Limits 

D 1,410 140 to 367 - 157 to 411 - 222 to 476 - 

OAK 05 Delta Rd Main Street  
(Old SR 4) 

Byron Hwy D 1,410 155 to 334 - 157 to 337 - 222 to 402 - 

SAC 01 Pocket Rd I-5 Freeport Blvd  
(Old SR 160) 

D 3,540 789 to 2,191 - 789 to 2,191 - 2,064 to 3,466 - 

SAC 02 Freeport Blvd 
(Old SR 160) 

Pocket Rd Sacramento City 
Limits 

D 1,760 152 to 492 - 170 to 551 - 1,445 to 1,826 2 

(3-4PM; 5-
6PM) 

SC 01 Freeport 
Bridge 

River Rd SR 160  
(Freeport Blvd) 

D 1,410 98 to 346 - 109 to 384 - 174 to 449 - 

SC 02 Hood Franklin 
Rd 

SR 160 (River Rd) I-5 D 1,410 77 to 137  81 to 145 - 2,066 to 2,130 13 
(6AM–7PM) 

SC 03 Lambert Rd SR 160 (River Rd) Herzog Rd D 1,410 10 to 29 - 11 to 32 - 471 to 492 - 

SC 04 Lambert Rd Herzog Rd Franklin Blvd D 1,410 19 to 38 - 20 to 39 - 480 to 499 - 

SC 05 Franklin Blvd Lambert Rd Twin Cities Rd D 1,410 41 to 71 - 41 to 72 - 501 to 532 - 

SC 06 Twin Cities Rd River Rd I-5 D 1,410 130 to 248 - 134 to 255 - 284 to 405 - 

SC 07 Twin Cities Rd I-5 Franklin Blvd D 1,410 141 to 318 - 152 to 344 - 612 to 804 - 

SC 08 Sutter Slough 
Bridge Rd 

Sacramento Co./ 
Yolo Co. Line 

Paintersville 
Bridge 

D 1,410 51 to 113 - 57 to 127 - 582 to 652 - 

SC 09 River Rd  
(Sac Co.) 

Paintersville 
Bridge 

Twin Cities Rd D 1,410 85 to 134 - 86 to 136 - 151 to 201 - 

SC 10 River Rd  
(Sac Co.) 

Twin Cities Rd Walnut Grove 
Bridge 

D 1,600 223 to 365 - 230 to 377 - 380 to 527 - 
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ID Segment From To 

LOS 

Threshold 

LOS Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

SC 11 Walnut Grove 
Rd/River Rd 

Walnut Grove 
Bridge 

Sacramento Co./ 
SJ Co. Line 

D 1,410 175 to 332 - 182 to 345 - 402 to 565 - 

SC 12 Isleton Rd River Rd (Walnut 
Grove)/Isleton 
Rd Bridge 

1.5 miles west of 
Isleton Rd 
Bridge 

D 1,410 61 to 283 - 61 to 283 - 126 to 348 - 

SC 13 Race Track Rd/ 
Tyler Island Rd 

Walnut Grove Rd Southern End of 
Tyler Island 

D 1,410 17 to 34 - 18 to 35 - 83 to 100 - 

SC 14 Tyler Island Rd Southern End of 
Tyler Island 

SR 160 (River 
Rd) 

D 1,410 14 to 39 - 14 to 39 - 79 to 104 - 

SC 15 Jackson Slough 
Rd 

Isleton City 
Limits 

SR 12 D 1,410 4 to 53 - 4 to 59 - 69 to 124 - 

SC 16 Jackson Slough 
Rd 

Brannan Island 
Rd 

SR 12 D 1,410 16 to 52 - 18 to 58 - 83 to 123 - 

SJ 01 Walnut Grove 
Rd 

Sacramento Co./ 
SJ Co. Line 

I-5 C 790 141 to 232 - 146 to 241 - 831 to 926 13  

(6AM-7PM) 

SJ 02 Peltier Rd Blossom Rd I-5 C 680 8 to 23 - 8 to 23 - 478 to 493 - 

SJ 03 Tracy Blvd SR 4 Clifton Court Rd C 790 108 to 209 - 108 to 209 - 1,003 to 1,104 13 
(6AM-7PM) 

SJ 04 Tracy Blvd Clifton Court Rd Tracy City 
Limits 

C 790 69 to 171 - 77 to 192 - 972 to 1,087 13 
(6AM-7PM) 

SJ 05 Byron Hwy Alameda Co./San 
Joaquin Co. Line 

Mountain House 
Pkwy 

D 1,600 521 to 824 -  584 to 923 - 1,109 to 1,448 - 

SJ 06 Mountain 
House Pkwy 

Byron Hwy Arnaudo Blvd D 1,410 190 to 298 - 213 to 334 - 738 to 859 - 

SJ 07 Mountain 
House Pkwy 

Arnaudo Blvd I-205 D 3,540 418 to 769 - 493 to 907 - 1,018 to 1,432 - 

STK 01 Eight Mile Rd Stockton City 
Limits 

I-5 E 1,870 309 to 769 - 346 to 861 - 886 to 1,401 - 

TRA 01 Tracy Blvd Tracy City Limits I-205 E 1,870 309 to 759 - 346 to 850 - 1,241 to 1,745 - 

WS 01 Harbor Blvd Industrial Blvd US 50 D 3,540 1,140 to 2,317 - 1,257 to 2,555 - 1,782 to 3,080 - 
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ID Segment From To 

LOS 

Threshold 

LOS Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

WS 02 Industrial 
Blvd/ Lake 
Washington 
Blvd 

Harbor Blvd Jefferson Blvd  
(Old SR 84) 

C 1,920 773 to 1,858 - 866 to 2,081 1 
(5–6PM) 

1,391 to 2,606 5 
(7–9AM;  
4–7PM) 

WS 03 Jefferson Blvd 
(Old SR 84) 

Lake Washington 
Blvd 

Southport Pkwy C 1,920 546 to 1,718 - 606 to 1,906 - 1,131 to 2,431 3 
(7–9AM; 
3–7PM) 

WS 04 Jefferson Blvd 
(Old SR 84) 

Southport Pkwy West 
Sacramento City 
Limits 

C 680 42 to 146 - 46 to 160 - 571 to 685 1 

(8-9AM) 

YOL 01 River Rd  
(Yolo Co.) 

Freeport Bridge Courtland Rd C 680 74 to 249 - 76 to 257 - 141 to 322 - 

YOL 02 River Rd  
(Yolo Co.) 

Courtland Rd Sacramento Co./ 
Yolo Co. Line 

C 680 25 to 63 - 28 to 71 - 553 to 596 - 

YOL 03 Courtland Rd SR 84  
(Jefferson Blvd) 

River Rd C 680 28 to 77 - 31 to 86 - 556 to 611 - 

Source: Appendix 19A, Bay Delta Conservation Plan Construction Traffic Impact Analysis 

* Segment IDs correspond to the roadway segment IDs shown on Figures 19-2a through 19-2c. 
1 Facility is analyzed as a Caltrans facility under Baseline Conditions and a local facility under Baseline Plus Construction Conditions – roadway is relinquished to local 

jurisdiction after Baseline Year (2009). LOS Threshold is LOS C under Baseline Conditions and changes to LOS D under Baseline Plus Construction Conditions. 
2 Facility is analyzed as a local facility under Baseline Conditions and a Caltrans facility under Baseline Plus Construction Conditions – roadway is adopted as a State facility 

after Baseline Year (2009). LOS Threshold is LOS D under Baseline Conditions and changes to LOS C under Baseline Plus Construction Conditions. 
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The decrease in LOS below applicable thresholds during construction would be adverse at the 1 

locations identified in Table 19-17 because construction associated with Alternative 1B would cause 2 

LOS thresholds (Table 19-7) to be exceeded for at least 1 hour during the 6:00 AM to 7:00 PM 3 

analysis period. Alternative 1B would also temporarily exacerbate an already unacceptable LOS 4 

under BPBG conditions at 28 roadway segments (48 minus the 20 that would already be operating 5 

at an unacceptable LOS under BPBG conditions). While decreases in traffic conditions will occur 6 

throughout the study area, the highest concentration of roadway segments below applicable LOS 7 

threshold occurs on state roadways, including SR-12, I-80, SR-4, and I-205. Standards will also be 8 

exceeded on several local roadways. 9 

Mitigation Measures TRANS-1a through TRANS-1c are available to reduce this effect. Collectively, 10 

these measures include requirements to avoid or reduce circulation effects, notify the public of 11 

construction activities, provide alternate access routes, require direct haulers to pull over in the 12 

event of an emergency, limit/prohibit the amount of construction activity on congested roadways, 13 

and enhance roadway conditions. Although TRANS-1a through TRANS-1c would reduce the severity 14 

of this effect, the BDCP proponents are not solely responsible for the timing, nature, or complete 15 

funding of required improvements. If an improvement that is identified in any mitigation 16 

agreement(s) contemplated by Mitigation Measure TRANS-1c is not fully funded and constructed 17 

before the project’s contribution to the effect is made, an adverse effect in the form of unacceptable 18 

LOS would occur. Therefore, this effect would be adverse. If, however, all improvements required to 19 

avoid adverse effects prove to be feasible and any necessary agreements are completed before the 20 

project’s contribution to the effect is made, effects would not be adverse. 21 

Impact TRANS-2: Increased Construction Vehicle Trips Exacerbating Unacceptable Pavement 22 

Conditions 23 

NEPA Effects: Construction truck traffic may damage roadway surfaces. During construction, 24 

various materials would be transported to and from the construction areas in load-bearing trucks. 25 

As shown in Table 19-18, construction of Alternative 1B would contribute to further deterioration of 26 

the existing pavement condition, to less than the acceptable PCI or similar applicable threshold 27 

(Table 19-7), on a total of 48 roadway segments (table entries in bold type). Figure 19-4a shows all 28 

of the study roadway segments that could experience substantial pavement condition effects. 29 

 30 
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Table 19-18. Pavement Condition for East Alignment Alternatives (1B, 2B, and 6B) 1 

Segment 
ID* Roadway From To 

Baseline Year 
2009 Conditions 

BPBGPP Conditions 

Project Results in 
Construction Trips 
Added to Roadway 

Project Results in 
Impact on Deficient 
Roadway 

ALA 01 Byron Hwy Contra Costa Co./ 
Alameda Co. Line 

Alameda Co./San Joaquin 
Co. Line 

Acceptable Yes No 

BRE 01 Brentwood Blvd  
(old SR 4) 

Delta Rd (Oakley City 
Limits) 

Balfour Rd Acceptable Yes No 

BRE 02 Brentwood Blvd  
(old SR 4) 

Balfour Rd Brentwood City Limits 
(South) 

Acceptable Yes No 

BRE 03 Balfour Rd Brentwood Blvd  
(Old SR 4) 

Brentwood City Limits Acceptable Yes No 

CC 01 Bethel Island Rd Oakley City Limits End Deficient No No 

CC 02 Balfour Rd Brentwood City Limits Byron Hwy Deficient No No 

CC 03 Old SR 4 Brentwood City Limits 
(South) 

Marsh Creek Rd Deficient Yes Yes 

CC 04 Byron Hwy Delta Rd Old SR 4 Acceptable No No 

CC 05 Byron Hwy SR 4 Contra Costa Co./ 
Alameda Co. Line 

Deficient Yes Yes 

CT 01 I-5 NB Florin Rd Pocket Rd Deficient Yes Yes 

CT 02 I-5 SB Florin Rd Pocket Rd Deficient Yes Yes 

CT 03 I-5 NB Pocket Rd Laguna Blvd Deficient No No 

CT 04 I-5 SB Pocket Rd Laguna Blvd Deficient Yes No 

CT 05 I-5 NB Laguna Blvd Elk Grove Blvd Deficient No No 

CT 06 I-5 SB Laguna Blvd Elk Grove Blvd Deficient No No 

CT 07 I-5 NB Elk Grove Blvd Hood Franklin Rd Acceptable Yes No 

CT 08 I-5 SB Elk Grove Blvd Hood Franklin Rd Acceptable Yes No 

CT 09 I-5 NB Hood Franklin Rd Twin Cities Rd Deficient Yes Yes 

CT 10 I-5 SB Hood Franklin Rd Twin Cities Rd Deficient Yes Yes 

CT 11 I-5 NB Twin Cities Rd Walnut Grove Rd Deficient Yes Yes 

CT 12 I-5 SB Twin Cities Rd Walnut Grove Rd Acceptable Yes No 

CT 13 I-5 NB Walnut Grove Rd Peltier Rd Acceptable Yes No 

CT 14 I-5 SB Walnut Grove Rd Peltier Rd Acceptable Yes No 
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Segment 
ID* Roadway From To 

Baseline Year 
2009 Conditions 

BPBGPP Conditions 

Project Results in 
Construction Trips 
Added to Roadway 

Project Results in 
Impact on Deficient 
Roadway 

CT 15 I-5 NB Peltier Rd Turner Rd Acceptable Yes No 

CT 16 I-5 SB Peltier Rd Turner Rd Acceptable Yes No 

CT 17 I-5 NB Turner Rd SR 12 Acceptable Yes No 

CT 18 I-5 SB Turner Rd SR 12 Acceptable Yes No 

CT 19 I-5 NB SR 12 Eight Mile Rd Deficient Yes Yes 

CT 20 I-5 SB SR 12 Eight Mile Rd Acceptable Yes No 

CT 21 I-5 NB Eight Mile Rd Hammer Ln Deficient Yes Yes 

CT 22 I-5 SB Eight Mile Rd Hammer Ln Acceptable Yes No 

CT 23 SR 160 (Freeport Blvd) Sacramento City Limits Freeport Bridge Deficient Yes Yes 

CT 24 SR 160 (Freeport 
Blvd/River Rd) 

Freeport Bridge Scribner Rd Deficient Yes Yes 

CT 25 SR 160 (River Rd) Scribner Rd Hood Franklin Rd Deficient Yes Yes 

CT 26 SR 160 (River Rd) Hood Franklin Rd Lambert Rd Deficient Yes Yes 

CT 27 SR 160 (River Rd) Lambert Rd Paintersville Bridge Deficient Yes Yes 

CT 28 SR 160 (Paintersville 
Bridge) 

Sutter Slough Bridge Rd SR 160 (River Rd) Not Applicable Yes No 

CT 29 SR 160 Paintersville Bridge Walnut Grove Bridge Acceptable Yes No 

CT 30 SR 160 (River Rd) Walnut Grove Bridge A St (Isleton) Deficient Yes Yes 

CT 31 SR 160 A St (Isleton) SR 12 Deficient Yes Yes 

CT 32 SR 160 SR 12 Brannan Island Rd Deficient Yes Yes 

CT 33 SR 84 (Jefferson Blvd) West Sacramento City 
Limits 

Courtland Rd Deficient Yes Yes 

CT 34 SR 84 (Courtland Rd/Ryer 
Ave) 

Courtland Rd Cache Slough Ferry Deficient No No 

CT 35 I-80 EB Suisun Valley Rd SR 12 Acceptable Yes No 

CT 36 I-80 WB SR 12 Suisun Valley Rd Acceptable Yes No 

CT 37 SR 12 EB I-80 Beck Ave Acceptable Yes No 

CT 38 SR 12 WB Beck Ave I-80 Acceptable Yes No 

CT 39 SR 12 Beck Ave Sunset Ave/Grizzly Island 
Rd 

Acceptable Yes No 
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Segment 
ID* Roadway From To 

Baseline Year 
2009 Conditions 

BPBGPP Conditions 

Project Results in 
Construction Trips 
Added to Roadway 

Project Results in 
Impact on Deficient 
Roadway 

CT 40 SR 12 Sunset Ave/Grizzly Island 
Rd 

Walters Rd/Lawler Ranch 
Pkwy 

Acceptable Yes No 

CT 41 SR 12 Walters Rd/Lawler 
Ranch Pkwy 

SR 113 Deficient Yes Yes 

CT 42 SR 12 SR 113 SR 84 (River Rd) Deficient Yes Yes 

CT 43 SR 12 (Rio Vista Bridge) SR 84 (River Rd) SR 160 (River Rd) Not Applicable Yes No 

CT 44 SR 12 SR 160 (River Rd) Sacramento Co./SJ Co. 
Line 

Deficient Yes Yes 

CT 45 SR 12 Sacramento Co./ 
SJ Co. Line 

I-5 Deficient Yes Yes 

CT 46 I-80 EB SR 113 Pedrick Rd Deficient Yes Yes 

CT 47 I-80 WB Pedrick Rd SR 113 Acceptable Yes No 

CT 48 SR 113 I-80 Dixon City Limits Acceptable Yes No 

CT 49 SR 113 Dixon City Limits SR 12 Deficient Yes Yes 

CT 50 SR 4 (Marsh Creek Rd) Vasco Rd Byron Hwy (Old SR 4) Acceptable Yes No 

CT 51 SR 4 Marsh Creek Rd Discovery Bay Blvd Deficient Yes Yes 

CT 52 SR 4 Discovery Bay Blvd Tracy Blvd Deficient Yes Yes 

CT 53 SR 4 (Charter Way) Tracy Blvd I-5 Deficient Yes Yes 

CT 54 I-5 NB SR 4 (Freeway) SR 4 (Charter Way) Deficient Yes Yes 

CT 55 I-5 SB SR 4 (Freeway) SR 4 (Charter Way) Deficient Yes Yes 

CT 56 I-5 NB SR 4 (Charter Way) Eighth Street Acceptable Yes No 

CT 57 I-5 SB SR 4 (Charter Way) Eighth Street Acceptable Yes No 

CT 58 I-205 EB I-580 Mountain House Pkwy Acceptable Yes No 

CT 59 I-205 WB I-580 Mountain House Pkwy Acceptable Yes No 

CT 60 I-205 EB Mountain House Pkwy Eleventh St Acceptable Yes No 

CT 61 I-205 WB Mountain House Pkwy Eleventh St Acceptable Yes No 

CT 62 I-205 EB Grant Line Rd Tracy Blvd Acceptable Yes No 

CT 63 I-205 WB Grant Line Rd Tracy Blvd Acceptable Yes No 

CT 64 I-205 EB Tracy Blvd MacArthur Dr Acceptable Yes No 

CT 65 I-205 WB Tracy Blvd MacArthur Dr Acceptable Yes No 

ISL 01 A St/4th St/Jackson Blvd. SR 160 Isleton City Limits Deficient No No 
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Segment 
ID* Roadway From To 

Baseline Year 
2009 Conditions 

BPBGPP Conditions 

Project Results in 
Construction Trips 
Added to Roadway 

Project Results in 
Impact on Deficient 
Roadway 

OAK 01 Main Street (Old SR 4) SR 160 Cypress Rd Deficient Yes Yes 

OAK 02 Main Street (Old SR 4) Cypress Rd Delta Rd  
(Oakley City Limits) 

Deficient Yes Yes 

OAK 03 Cypress Rd Main Street (Old SR 4) Bethel Island Rd Acceptable  No No 

OAK 04 Bethel Island Rd Cypress Rd Oakley City Limits Deficient No No 

OAK 05 Delta Rd Main Street (Old SR 4) Byron Hwy Deficient No No 

SAC 01 Pocket Rd I-5 Freeport Blvd  
(Old SR 160) 

Deficient Yes Yes 

SAC 02 Freeport Blvd  
(Old SR 160) 

Pocket Rd Sacramento City Limits Acceptable Yes No 

SC 01 Freeport Bridge River Rd SR 160 (Freeport Blvd) Not Applicable No No 

SC 02 Hood Franklin Rd SR 160 (River Rd) I-5 Deficient Yes Yes 

SC 03 Lambert Rd SR 160 (River Rd) Herzog Rd Acceptable Yes No 

SC 04 Lambert Rd Herzog Rd Franklin Blvd Deficient Yes Yes 

SC 05 Franklin Blvd Lambert Rd Twin Cities Rd Deficient Yes Yes 

SC 06 Twin Cities Rd River Rd I-5 Acceptable Yes No 

SC 07 Twin Cities Rd I-5 Franklin Blvd Deficient Yes Yes 

SC 08 Sutter Slough Bridge Rd Sacramento Co./ 
Yolo Co. Line 

Paintersville Bridge Deficient Yes Yes 

SC 09 River Rd (Sac Co.) Paintersville Bridge Twin Cities Rd Deficient Yes Yes 

SC 10 River Rd (Sac Co.) Twin Cities Rd Walnut Grove Bridge Deficient Yes Yes 

SC 11 Walnut Grove Rd/River 
Rd 

Walnut Grove Bridge Sacramento Co./SJ Co. 
Line 

Acceptable Yes No 

SC 12 Isleton Rd River Rd (Walnut 
Grove)/Isleton Rd Bridge 

1.5 miles west of Isleton 
Rd Bridge 

Acceptable No No 

SC 13 Race Track Rd/Tyler 
Island Rd 

Walnut Grove Rd Southern End of Tyler 
Island 

Deficient No No 

SC 14 Tyler Island Rd Southern End of Tyler 
Island 

SR 160 (River Rd) Deficient No No 

SC 15 Jackson Slough Rd Isleton City Limits SR 12 Acceptable No No 

SC 16 Jackson Slough Rd Brannan Island Rd SR 12 Acceptable No No 
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Segment 
ID* Roadway From To 

Baseline Year 
2009 Conditions 

BPBGPP Conditions 

Project Results in 
Construction Trips 
Added to Roadway 

Project Results in 
Impact on Deficient 
Roadway 

SJ 01 Walnut Grove Rd Sacramento Co./SJ Co. 
Line 

I-5 Deficient Yes Yes 

SJ 02 Peltier Rd Blossom Rd I-5 Deficient Yes Yes 

SJ 03 Tracy Blvd SR 4 Clifton Court Rd Acceptable Yes No 

SJ 04 Tracy Blvd Clifton Court Rd Tracy City Limits Acceptable Yes No 

SJ 05 Byron Hwy Alameda Co./San Joaquin 
Co. Line 

Mountain House Pkwy Acceptable Yes No 

SJ 06 Mountain House Pkwy Byron Hwy Arnaudo Blvd Acceptable Yes No 

SJ 07 Mountain House Pkwy Arnaudo Blvd I-205 Acceptable Yes No 

STK 01 Eight Mile Rd Stockton City Limits I-5 Deficient Yes Yes 

TRA 01 Tracy Blvd Tracy City Limits I-205 Deficient Yes Yes 

WS 01 Harbor Blvd Industrial Blvd US 50 Acceptable Yes No 

WS 02 Industrial Blvd/Lake 
Washington Blvd 

Harbor Blvd Jefferson Blvd (Old SR 84) Acceptable Yes No 

WS 03 Jefferson Blvd (Old SR 
84) 

Lake Washington Blvd Southport Pkwy Deficient Yes Yes 

WS 04 Jefferson Blvd (Old SR 
84) 

Southport Pkwy West Sacramento City 
Limits 

Deficient Yes Yes 

YOL 01 River Rd (Yolo Co.) Freeport Bridge Courtland Rd Deficient Yes Yes 

YOL 02 River Rd (Yolo Co.) Courtland Rd Sacramento Co./Yolo Co. 
Line 

Deficient Yes Yes 

YOL 03 Courtland Rd SR 84 (Jefferson Blvd) River Rd Deficient Yes Yes 

Source: Appendix 19A, Bay Delta Conservation Plan Construction Traffic Impact Analysis 
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As shown in Table 19-18, construction during Alternative 1B would contribute to substantial 1 

deterioration of pavement conditions on 48 roadway segments that would exceed applicable 2 

thresholds summarized in Table 19-7. Damage to roadway pavement is expected throughout the 3 

study area (Figure 19-4a) on various local and state roads, as well as on a few interstates. The effect 4 

of roadway damage to these segments during construction would be adverse. Mitigation Measures 5 

TRANS-2a through TRANS-2c are available to reduce this effect, but not necessarily to a level that 6 

would not be adverse, as the BDCP proponents cannot ensure that the agreements or encroachment 7 

permits will be obtained from the relevant transportation agencies. If an agreement or 8 

encroachment permit is not obtained, an adverse effect in the form of deficient pavement conditions 9 

would occur. Accordingly, this effect could remain adverse. If, however, mitigation agreement(s) or 10 

encroachment permit(s) providing for the improvement or replacement of pavement are obtained 11 

and any other necessary agreements are completed, adverse effects could be avoided. Collectively, 12 

these measures include stipulations to limit/prohibit construction activity on deficient roadways 13 

and improve the physical condition of affected segments. 14 

CEQA Conclusion: Construction would add trips, exacerbating unacceptable pavement conditions to 15 

below acceptable thresholds (Table 19-7) at the 48 locations shown in Table 19-18. The impact of 16 

roadway damage during construction would be potentially significant. Mitigation Measures TRANS-17 

2a through TRANS-2c would reduce the severity of this impact, but not necessarily to less-than-18 

significant levels, as the BDCP proponents cannot ensure that the agreements or encroachment 19 

permits will be obtained from the relevant transportation agencies. If an agreement or 20 

encroachment permit is not obtained, a significant impact in the form of deficient pavement 21 

conditions would occur. Accordingly, this impact could be significant and unavoidable. If, however, 22 

mitigation agreement(s) or encroachment permit(s) providing for the improvement or replacement 23 

of pavement are obtained and any other necessary agreements are completed, impacts would be 24 

reduced to less than significant. 25 

Impact TRANS-12: Potential Effects on Navigation From Changes in Surface Water Elevations 26 

Caused by Construction of Water Conveyance Facilities 27 

The potential impacts on navigation caused by changes in surface water elevation during 28 

construction of the proposed intakes under Alternative 1B would be similar to those described for 29 

Alternative 4. Although Alternative 1B includes two additional intakes (Alternative 1B includes five 30 

intakes compared to three for Alternative 4), the effects to surface water elevation caused by 31 

construction of the proposed intakes is highly localized, and therefore, the higher number of intakes 32 

would not result in a greater level of impacts on navigation.  33 

As explained in Chapter 6, Surface Water, construction of facilities within or adjacent to 34 

waterways could change surface water elevations or runoff characteristics. Alternative 1B 35 

construction would include potential alterations to drainage patterns, stream courses, and 36 

runoff, and the potential for slightly increased surface water elevations in the rivers and 37 

streams during construction of facilities located within the waterway.  38 

Alternative 1B includes the construction of five fish-screened intakes (Intakes 1, 2, 3, 4, and 5) on 39 

the east bank of the Sacramento River between Clarksburg and Walnut Grove. Construction for 40 

Intakes 1, 2, 3, 4, and 5 would be accomplished using coffer dams at each location. Coffer dams will 41 

isolate each construction area from the Sacramento River and will be used to de-water the 42 

construction area. Intakes and screens have been designed and located on-bank to minimize 43 

changes to river flow characteristics. Nevertheless, some localized water elevation changes will 44 
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occur upstream and adjacent to each coffer dam at these intake sites due to facility location within 1 

the river. These localized surface elevation changes will not exceed an increase of 0.10 feet at any 2 

intake location even at high river flows (when surface elevation changes would be expected to be 3 

highest). This represents the highest surface upstream elevation increase after coffer dam removal 4 

and during intake operation. Because this maximum increase in elevation is entirely localized, 5 

downstream surface elevation changes during intake construction would be insignificant and 6 

changes to river depth and width at any location will be insignificant. As a result, boat passage and 7 

river use, including Sacramento River tributaries, will not be affected. 8 

In total, Alternative 1B would have potential impacts associated with alterations to drainage 9 

patterns, stream courses, and runoff, and the potential for slightly increased surface water 10 

elevations in the rivers and streams from construction of facilities located within the waterway, as 11 

described under Alternative 1A. Construction and operations under Alternative 1B would not result 12 

in a substantial decrease in surface water elevations on any navigable waterways and therefore 13 

would not have an adverse effect on navigation. Although the increase in surface water elevations in 14 

rivers and streams under Alternative 1B creates a potential impact regarding flooding (which is 15 

considered less-than-significant with implementation of Mitigation Measure SW-4) the changes in 16 

surface water elevation would not have any adverse effects on navigation. See Chapter 6, Surface 17 

Water, for additional information regarding changes to surface water elevations under Alternative 18 

1B.  19 

NEPA Effects: Water surface changes and potential impacts associated with intake construction are 20 

not considered adverse to navigation. Water depth and surface elevations will not be substantially 21 

effected during construction and operation of the water conveyance facilities (either localized or 22 

downstream of the intake structures). Although some construction activities and in-water features 23 

(i.e., cofferdams) may cause minor changes in surface water elevations, these effects are highly 24 

localized and surface water elevations would not increase by more than .10 feet at any location, even 25 

during flood events. These changes would not result in a substantial decrease in surface water 26 

elevations on any navigable waterways. Therefore, surface water changes associated with 27 

construction of the water conveyance facilities would not cause an adverse impact on navigation. 28 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 29 

navigation caused by changes in surface water elevation, by themselves, are not considered 30 

environmental impacts under CEQA. Any secondary physical environmental impacts that may result 31 

are covered under other impacts. Nonetheless, as explained above, changes in surface water 32 

elevation during construction of the intakes will not have a significant impact on navigation. 33 

Impact TRANS-13: Potential Effects of Navigation from Changes in Surface Elevations Caused 34 

by Operation of Intakes 35 

The potential impacts on navigation caused by changes in surface water elevation during operation 36 

of the proposed intakes under Alternative 1B would be identical to those described for Alternative 4, 37 

despite the fact that Alternative 1B includes five intakes (two more than Alternative 4) and despite 38 

the fact that Alternative 1B has a 15,000 cfs total conveyance capacity (compared to 9,000 cfs for 39 

Alternative 4). This is because the hydraulic modeling scenario and analysis included five intakes 40 

because that is the maximum number of intakes included under any alternative. The modeling also 41 

assumed the highest North Delta diversion capacity allowed under any alternative (15,000 cfs).  42 

With respect to Alternative 1B, operation of Intakes 1, 2, 3, 4, and 5 may have localized effects on 43 

water surface elevation during certain operational regimes and at various river flows. While intake 44 
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operations and pumping levels are dictated by many factors, Sacramento River diversions are 1 

limited during low flows by operational rules. The nature and extent of impacts caused by 2 

diversions at an intake are dependent in large part on the location of the intake on the river. To 3 

minimize the intake effects on river surface elevations, intakes were designed as on-bank structures 4 

and were placed so that river flood and flow characteristic will be minimally altered. Based on 5 

hydrologic modelling, even at the lowest river flows (taking into account both seasonal and tidal 6 

variations) and at maximum intake operation (full diversions at each of five alternative intakes), 7 

estimates are that boat draft depths of at least 16.5 feet will be maintained within the Sacramento 8 

River. (Planning and Design of Navigation Locks United States Army Corps of Engineers, EM 1110-2-9 

2602 (September 30, 1995) pages 3-8.) This river depth has occurred historically and has been 10 

adequate to support navigation along the Sacramento River. Additionally, under these same intake 11 

divisions/river flows, water surface elevations would be lowered by no more than 0.7 foot, which 12 

represents a localized and maximum estimate. Surface elevations downstream of the intakes would 13 

be affected less, and during higher river flow and lower intake diversions, river depths would be 14 

greater than the minimum estimate. 15 

The minimal changes in surface water elevation anticipated under Alternative 1B, even assuming a 16 

maximum lowering of 0.7 foot, would not likely expose any currently unexposed natural or man-17 

made features that would affect or impede navigation and there would be no new snags or 18 

obstructions that would impede navigation. 19 

Moreover, even when operating at maximum capacity, the intakes would not alter flows in a way 20 

that would affect commercial vessels or recreational watercraft. The intakes are designed to ensure 21 

pumping velocities will have minimal impacts on aquatic species. It is unlikely that changes in flow 22 

velocity would be perceptible to operators of marine vessels or recreational watercraft and would 23 

have no effect on navigation.  24 

Additional information regarding changes to surface water elevations can be found in Chapter 6, 25 

Surface Water. 26 

NEPA Effects: Water surface changes and potential impacts associated with intake operation are not 27 

considered adverse. Water depth and surface elevations will not be significantly effected (either 28 

localized or downstream of the intake structures) and will therefore not have an adverse effect on 29 

navigation. 30 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 31 

navigation caused by changes in surface water elevation, by themselves, are not considered 32 

environmental impacts under CEQA. Any secondary physical environmental impacts that may result 33 

are covered under other impacts. Nonetheless, as explained above, changes in surface water 34 

elevation during operation of the intakes will not have a significant impact on navigation. 35 

Impact TRANS-14: Potential Effects on Navigation Caused by Sedimentation From 36 

Construction of Intakes 37 

The potential impacts on navigation caused by sedimentation under Alternative 1B would be similar 38 

to those described for Alternative 4. Although Alternative 1B includes two additional intakes 39 

(Alternative 1B includes five intakes compared to three for Alternative 4), the effects to 40 

sedimentation caused by construction of the proposed intakes is highly localized, and therefore, the 41 

higher number of intakes would not result in a greater level of impacts on navigation.  42 
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Construction for Intakes 1, 2, 3, 4, and 5 would be accomplished using coffer dams at each intake 1 

location. Coffer dams will isolate each construction area from the Sacramento River and will be used 2 

to de-water the construction area. Construction of coffer dams would require sheet pile driving that 3 

would result in incremental suspension of bed sediments. These effects would be temporary and 4 

would not have an effect on navigation. Sheet piles at the edge of the levee embankment would likely 5 

change eddy currents locally, but rock slope in the transition zone would limit those currents and 6 

potential changes to bed load dynamics. As a result, erosion and sedimentation into the Sacramento 7 

River during intake construction would be minimal.  8 

Moreover, potential sedimentation effects will be further minimized by limiting the duration of in-9 

water construction activities and through implementing the environmental commitments described 10 

in Appendix 3B, Environmental Commitments, including the commitment to Develop and Implement 11 

Erosion and Sediment Control Plans to control short-term and long-term erosion and sedimentation 12 

effects and to restore soils and vegetation in areas affected by construction activities following 13 

construction. This commitment is related to Avoidance and Minimization Measure (AMM) 4, Erosion 14 

and Sediment Control Plan, described in BDCP Appendix 3.C. It is anticipated that multiple erosion 15 

and sediment control plans will be prepared for construction activities, each taking into account 16 

site-specific conditions such as proximity to surface water, erosion potential, drainage, etc. The 17 

plans will include all the necessary state requirements regarding erosion control and will implement 18 

BMPs for erosion and sediment control that will be in place for the duration of construction 19 

activities. 20 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 21 

Sedimentation) will further ensure that impacts from sedimentation are minimal. 22 

NEPA Effects: Construction of coffer dams and intake construction would not have an adverse effect 23 

on navigation through increased sedimentation and erosion/deposition in the navigable channel. 24 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 25 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 26 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 27 

under other impacts. Nonetheless, as explained above, changes in sedimentation during 28 

construction of the intakes will not have a significant impact on navigation.  29 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 30 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 31 

Impact TRANS-15: Potential Effects on Navigation Caused by Sedimentation From 32 

Construction of Barge Facilities 33 

The potential impacts on navigation caused by sedimentation under Alternative 1B would be similar 34 

in type to those described for Alternative 4; however, the effect would be less because Alternative 35 

1B includes fewer temporary barge unloading facilities. 36 

Alternative 1B includes a temporary barge unloading facility to be built on Fourteenmile Slough, at 37 

the junction of the slough and the San Joaquin River (Mapbook Figure 15-2). The facility would be 38 

used to transfer pipeline construction equipment and materials to and from construction sites and 39 

would be removed after construction was completed. The facility would likely include in-water and 40 

over-water structures, such as piling dolphins, docks, ramps, and possibly conveyors for loading and 41 
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unloading materials; and vehicles and other machinery. Construction of the facility would involve 1 

piles.  2 

To address potential erosion and sedimentation impacts from barge facility construction associated 3 

with Alternative 1B, the project proponents will ensure that a Barge Operations Plan is developed 4 

and implemented for facility construction. The requirements for the Barge Operations Plan are 5 

described in Draft EIR/EIS Appendix 3B, Environmental Commitments. This commitment is related 6 

to AMM7, Barge Operations Plan, described in BDCP Appendix 3.C. This plan will be developed and 7 

submitted by the construction contractors per standard DWR contract specifications. Erosion 8 

control measures during construction activities at project locations are provided in Appendix 3B, 9 

Environmental Commitments, as noted above in the discussion of the intakes. Fleeting facilities will 10 

be either docking facilities built through pile and wharves or loaded and unloaded using landward 11 

positioned cranes. In either case, through AMM7 and the Environmental Commitments, impacts on 12 

sedimentation through construction related activities will be localized and minimal. 13 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 14 

Sedimentation) will further ensure that impacts from sedimentation are minimal.  15 

NEPA Effects: Construction and operation of the barge facilities under Alternative 1B would not 16 

have an adverse effect on navigation.  17 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 18 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 19 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 20 

under other impacts. Nonetheless, as explained above, changes in sedimentation from the 21 

temporary barge facilities will not have a significant impact on navigation.  22 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 23 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 24 

Impact TRANS-16: Potential Effects on Navigation Caused by Sedimentation From 25 

Construction of Clifton Court Forebay 26 

Alternative 1B would not involve expansion or modifications to Clifton Court Forebay. Moreover, 27 

while Clifton Court Forebay is a “navigable water,” use of the forebay is limited to maintenance 28 

operations and is not open to commercial or recreational navigation. 29 

NEPA Effects: No effect. 30 

CEQA Conclusion: No Impact.  31 

Impact TRANS-17: Potential Effects on Navigation Caused by Sedimentation From Operation 32 

of Intakes 33 

The potential impacts on navigation caused by sedimentation under Alternative 1B would be similar 34 

to those described for Alternative 4. Although Alternative 1B includes two additional intakes 35 

(Alternative 1B includes five intakes compared to three for Alternative 4), the effects to 36 

sedimentation during operation of the proposed intakes under Alternative 1B would be similar to 37 

those described for Alternative 4 for the reasons described below. 38 
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Sediment loads are present in the Sacramento River as bed loads or distributed within the water 1 

column. The Sacramento River is sediment “starved” for most of the year since upstream reservoirs 2 

act as settling basins for suspended sediments. In most cases, sediment load is concentrated on the 3 

river bed and this bed load depends on several factors including particle size, particle density and 4 

flow velocity. To exclude bed loads from entering intake structures during operation, design criteria 5 

for the intakes require that the lowest point of the screen is placed above the river bed in such a way 6 

that there is no change in bed sediment erosion/distribution patterns. Additionally, screen locations 7 

for this alternative are placed on the outer bends of the river to minimize scour, erosion and 8 

sediment loading at those locations. Flow control baffles at intakes would be adjusted to control 9 

sedimentation near the screens as needed and air jets at screens are proposed to re-suspend 10 

sediments as needed.  11 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 12 

Sedimentation) will further ensure that impacts from sedimentation are minimal.  13 

NEPA Effects: Operational criteria and design specifications for intake operations will result in no 14 

change to water column or bed load sediment dynamics. Erosion and deposition patterns will 15 

change little if any during intake operation. As a result, there will be no adverse effect on navigation 16 

either near or downstream of the intake locations. 17 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 18 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 19 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 20 

under other impacts. Nonetheless, as explained above, changes in sedimentation during operation of 21 

the proposed intakes will not have a significant impact on navigation. 22 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 23 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 24 

Impact TRANS-18: Potential Effects on Navigation From Construction and Operations of Head 25 

of Old River Barrier 26 

Operable barriers would not be constructed under Alternative 1B. An operable barrier at the head of 27 

Old River would be constructed to support operations of Alternatives 2A, 2B, 2C, 2D, 4 and 4A only.  28 

NEPA Effects: No effect. 29 

CEQA Conclusion: No Impact.  30 

Impact TRANS-19: Potential Cumulative Effects on Navigation From Construction and 31 

Operations of Water Conveyance Facilities 32 

As explained above and with respect to the construction and operation of these facilities, Alternative 33 

1B would not result in an adverse effects to navigation due to water level elevation changes or 34 

altered sedimentation patterns. It is highly unlikely that other projects would combine with these 35 

impacts of the project to result in cumulative effects on navigation. This is because the minimal 36 

effects of these elements of the project on navigation are localized and would combine only with 37 

probable future projects if the projects were located immediately adjacent to the project 38 

components. There are no other reasonably foreseeable projects proposed to be located near or 39 

adjacent to the planned Alternative 1B facilities. 40 



 
 

Transportation 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

19-52 
2015 

ICF 00139.14 

 

NEPA Effect: Alternative 1B in combination with other reasonably foreseeable projects would not 1 

have a cumulatively adverse effect on navigation. 2 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 3 

navigation, by themselves, are not considered environmental impacts under CEQA. Any secondary 4 

physical environmental impacts that may result are covered under other impacts. Nonetheless, as 5 

explained above, Alternative 1B in combination with other reasonably foreseeable projects would 6 

not have a cumulatively significant impact on navigation. 7 

19.3.3.4 Alternative 1C—Dual Conveyance with West Alignment and Intakes 8 

W1–W5 (15,000 cfs; Operational Scenario A) 9 

Impact TRANS-1: Increased Construction Vehicle Trips Resulting in Unacceptable LOS 10 

Conditions 11 

NEPA Effects: As shown in Table 19-21, under BPBG conditions, a total of 20 roadway segments 12 

would exceed LOS for at least 1 hour during the 6:00 AM to 7:00 PM analysis period. As also shown 13 

in Table 19-21, construction associated with Alternative 1C would cause LOS thresholds to be 14 

exceeded for at least 1 hour during the 6:00 AM to 7:00 PM analysis period on a total of 56 roadway 15 

segments under BPBGPP conditions (entries in bold type). Alternative 1C would therefore 16 

temporarily exacerbate an already unacceptable LOS under BPBG conditions on 36 roadway 17 

segments (56 minus the 20 that would already be operating at an unacceptable LOS under BPBG 18 

conditions). Figure 19-3a shows the study roadway segments that could experience substantial 19 

roadway operation effects. 20 

The decrease in LOS below applicable thresholds during construction would be adverse at the 21 

locations identified in Table 19-21 because construction associated with Alternative 1C would cause 22 

LOS thresholds (Table 19-7) to be exceeded for at least 1 hour during the 6:00 AM to 7:00 PM 23 

analysis period. Alternative 1C would also temporarily exacerbate an already unacceptable LOS 24 

under BPBG conditions at 36 roadway segments (56 minus the 20 that would already be operating 25 

at an unacceptable LOS under BPBG conditions). While decreases in traffic conditions will occur 26 

throughout the study area, the highest concentration of roadway segments below applicable LOS 27 

threshold occurs on state roadways, including SR-12, I-80, SR-4, and I-205. Standards will also be 28 

exceeded on several local roadways, including all segments studied in West Sacramento and Yolo 29 

County. 30 

Mitigation Measures TRANS-1a through TRANS-1c are available to reduce this effect. Collectively, 31 

these measures include requirements to avoid or reduce circulation effects, notify the public of 32 

construction activities, provide alternate access routes, require direct haulers to pull over in the 33 

event of an emergency, limit/prohibit the amount of construction activity on congested roadways, 34 

and enhance roadway conditions. Although TRANS-1a through TRANS-1c would reduce the severity 35 

of this effect, the BDCP proponents are not solely responsible for the timing, nature, or complete 36 

funding of required improvements. If an improvement that is identified in any mitigation 37 

agreement(s) contemplated by Mitigation Measure TRANS-1c is not fully funded and constructed 38 

before the project’s contribution to the effect is made, an adverse effect in the form of unacceptable 39 

LOS would occur. Therefore, this effect would be adverse. If, however, all improvements required to 40 

avoid adverse effects prove to be feasible and any necessary agreements are completed before the 41 

project’s contribution to the effect is made, effects would not be adverse. 42 

 43 
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Table 19-21. Level of Service for West Alignment Alternatives (1C, 2C, and 6C) 1 

ID Segment From To 

LOS 

Threshold 

LOS 
Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

ALA 01 Byron Hwy Contra Costa 
Co./ Alameda 
Co. Line 

Alameda 
Co./San 
Joaquin Co. 
Line 

D 1,600 385 to 656 - 431 to 735 - 1,356 to 
1,660 

3 
(7-8AM; 4-
6PM) 

BRE 01 Brentwood 
Blvd  
(old SR 4)1 

Delta Rd 
(Oakley City 
Limits) 

Balfour Rd C 970 586 to 1,516 11  
(7–9AM;  
10AM–7PM) 

- - 
- - 

D 1,760 - - 592 to 
1,531 

- 1,517 to 
2,456 

12 
(7AM-7PM) 

BRE 02 Brentwood Blvd  
(old SR 4)1 

Balfour Rd Brentwood 
City Limits 
(South) 

C 1,920 369 to 1,013 - - - 
-  

D 3,540 - - 371 to 1,019 - 1,296 to 1,944 - 

BRE 03 Balfour Rd Brentwood 
Blvd  
(Old SR 4) 

Brentwood 
City Limits 

D 3,540 437 to 1,300 - 489 to 1,456 - 
774 to 1,711 - 

CC 01 Bethel Island Rd Oakley City 
Limits 

End D 1,600 124 to 330 - 139 to 370 - 
269 to 500 - 

CC 02 Balfour Rd Brentwood City 
Limits 

Byron Hwy D 1,600 90 to 297 - 101 to 333 - 
356 to 588 - 

CC 03 Old SR 41 Brentwood 
City Limits 
(South) 

Marsh Creek 
Rd 

C 790 1,133 to 
1,682 

13 
(6AM–7PM) 

- - 
- - 

D 1,600 - - 1,245 to 
1,848 

3 
(3–6PM) 

2,170 to 
2,773 

13 
(6AM-7PM) 

CC 04 Byron Hwy Delta Rd Old SR 4 D 1,410 108 to 240 - 109 to 241 - 649 to 781 - 
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ID Segment From To 

LOS 

Threshold 

LOS 
Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

CC 05 Byron Hwy SR 4 Contra Costa 
Co./ Alameda 
Co. Line 

D 1,600 483 to 907 - 541 to 
1,016 

- 
1,466 to 
1,941 

7 
(6-9AM; 3-
7PM) 

CT 01 I-5 NB Florin Rd Pocket Rd F 6,060 2,589 to 
5,820 

- 2,914 to 
6,552 

1 
(7–8AM) 

3,824 to 
7,462 

2 
(7-9AM) 

CT 02 I-5 SB Florin Rd Pocket Rd F 6,060 1,647 to 
5,705 

- 1,830 to 
6,338 

2 
(4–6PM) 

2,740 to 
7,248 

2 
(4-6PM) 

CT 03 I-5 NB Pocket Rd Laguna Blvd F 6,060 2,359 to 
5,156 

- 2,557 to 
5,588 

- 
2,837 to 5,868 - 

CT 04 I-5 SB Pocket Rd Laguna Blvd F 6,060 1,543 to 
5,243 

- 1,682 to 
5,716 

- 
1,962 to 5,996 - 

CT 05 I-5 NB Laguna Blvd Elk Grove 
Blvd 

F 4,010 1,820 to 
3,339 

- 1,999 to 
3,667 

- 
2,054 to 3,722 - 

CT 06 I-5 SB Laguna Blvd Elk Grove 
Blvd 

F 4,010 1,254 to 
3,332 

- 1,375 to 
3,653 

- 
1,430 to 3,708 - 

CT 07 I-5 NB Elk Grove Blvd Hood Franklin 
Rd 

F 4,010 1,504 to 
2,162 

- 1,675 to 
2,408 

- 
1,730 to 2,463 - 

CT 08 I-5 SB Elk Grove Blvd Hood Franklin 
Rd 

F 4,010 1,217 to 
2,236 

- 1,361 to 
2,501 

- 
1,416 to 2,556 - 

CT 09 I-5 NB Hood Franklin 
Rd 

Twin Cities Rd F 4,010 1,414 to 
1,851 

- 1,602 to 
2,097 

- 
1,667 to 2,162 - 

CT 10 I-5 SB Hood Franklin 
Rd 

Twin Cities Rd F 4,010 1,207 to 
1,964 

- 1,369 to 
2,227 

- 
1,434 to 2,292 - 

CT 11 I-5 NB Twin Cities Rd Walnut Grove 
Rd 

C 2,880 1,312 to 
1,720 

- 1,485 to 
1,946 

- 
2,110 to 2,571 - 

CT 12 I-5 SB Twin Cities Rd Walnut Grove 
Rd 

C 2,880 1,111 to 
1,813 

- 1,257 to 
2,052 

- 
1,882 to 2,677 - 
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ID Segment From To 

LOS 

Threshold 

LOS 
Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

CT 13 I-5 NB Walnut Grove 
Rd 

Peltier Rd C 2,880 1,374 to 
1,803 

- 1,621 to 
2,128 

- 2,381 to 
2,888 

1 
(4-5PM) 

CT 14 I-5 SB Walnut Grove 
Rd 

Peltier Rd C 2,880 1,128 to 
1,894 

- 1,331 to 
2,235 

- 2,091 to 
2,995 

2 
(3-5PM) 

CT 15 I-5 NB Peltier Rd Turner Rd C 2,880 1,421 to 
1,885 

- 1,677 to 
2,224 

- 
1,732 to 2,279 - 

CT 16 I-5 SB Peltier Rd Turner Rd C 2,880 1,145 to 
1,974 

- 1,351 to 
2,329 

- 
1,406 to 2,384 - 

CT 17 I-5 NB Turner Rd SR 12 C 2,880 1,288 to 
1,985 

- 1,520 to 
2,342 

- 
1,830 to 2,652 - 

CT 18 I-5 SB Turner Rd SR 12 C 2,880 1,124 to 
1,482 

- 1,326 to 
1,749 

- 
1,636 to 2,059 - 

CT 19 I-5 NB SR 12 Eight Mile Rd C 4,400 1,533 to 
2,267 

- 1,748 to 
2,584 

- 
1,878 to 2,714 - 

CT 20 I-5 SB SR 12 Eight Mile Rd C 4,400 1,243 to 
2,070 

- 1,417 to 
2,360 

- 
1,547 to 2,490 - 

CT 21 I-5 NB Eight Mile Rd Hammer Ln D 5,410 1,937 to 
3,452 

- 2,208 to 
3,935 

- 
2,263 to 3,990 - 

CT 22 I-5 SB Eight Mile Rd Hammer Ln D 5,410 1,817 to 
2,760 

- 2,071 to 
3,146 

- 
2,126 to 3,201 - 

CT 23 SR 160 
(Freeport 
Blvd) 

Sacramento 
City Limits 

Freeport 
Bridge 

E 1,740 136 to 476 - 149 to 521 - 
1,959 to 
2,331 

13 
(6AM-7PM) 

CT 24 SR 160 
(Freeport Blvd/ 
River Rd) 

Freeport Bridge Scribner Rd E 1,740 94 to 180 - 94 to 180 - 
149 to 235 - 

CT 25 SR 160  
(River Rd) 

Scribner Rd Hood Franklin 
Rd 

E 1,740 41 to 125 - 41 to 125 - 
96 to 180 - 
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ID Segment From To 

LOS 

Threshold 

LOS 
Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

CT 26 SR 160  
(River Rd) 

Hood Franklin 
Rd 

Lambert Rd E 1,740 105 to 170 - 119 to 192 - 
174 to 247 - 

CT 27 SR 160  
(River Rd) 

Lambert Rd Paintersville 
Bridge 

E 1,740 69 to 122 - 74 to 130 - 
129 to 185 - 

CT 28 SR 160 
(Paintersville 
Bridge) 

Sutter Slough 
Bridge Rd 

SR 160 (River 
Rd) 

E 1,740 75 to 150 - 79 to 157 - 
1,329 to 1,407 - 

CT 29 SR 160 Paintersville 
Bridge 

Walnut 
Grove Bridge 

E 1,740 78 to 128 - 92 to 152 - 2,827 to 
2,887 

13 
(6AM-7PM) 

CT 30 SR 160  
(River Rd) 

Walnut Grove 
Bridge 

A St (Isleton) E 1,740 173 to 465 - 173 to 465 - 2,908 to 
3,200 

13 
(6AM-7PM) 

CT 31 SR 160 A St (Isleton) SR 12 E 1,740 193 to 378 - 193 to 378 - 2,928 to 
3,113 

13 
(6AM-7PM) 

CT 32 SR 160 SR 12 Brannan 
Island Rd 

F 1,740 530 to 894 - 559 to 942 - 3,294 to 
3,677 

13 
(6AM-7PM) 

CT 33 SR 84  
(Jefferson 
Blvd) 

West 
Sacramento 
City Limits 

Courtland Rd B 200 40 to 169 - 43 to 181 - 
1,668 to 
1,806 

13 
(6AM-7PM) 

CT 34 SR 84 
(Courtland Rd/ 
Ryer Ave) 

Courtland Rd Cache Slough 
Ferry 

C 680 10 to 25 - 11 to 27 - 
211 to 227 - 

CT 35 I-80 EB Suisun Valley 
Rd 

SR 12 C 8,350 3,079 to 
6,994 

- 3,633 to 
8,253 

- 5,003 to 
9,623 

4 
(2-6PM) 

CT 36 I-80 WB Suisun Valley 
Rd 

SR 12 C 8,350 5,751 to 
8,892 

2 
(6–8AM) 

6,786 to 
10,493 

2 
(6–8AM) 

8,156 to 
11,863 

12 
(6AM-6PM) 

CT 37 SR 12 EB I-80 Beck Ave C 2,880 528 to 
1,847 

- 634 to 
2,216 

- 2,004 to 
3,586 

5 
(2-7PM) 
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ID Segment From To 

LOS 

Threshold 

LOS 
Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

CT 38 SR 12 WB I-80 Beck Ave C 2,880 829 to 
1,625 

- 995 to 
1,950 

- 2,365 to 
3,320 

3 
(6-9AM) 

CT 39 SR 12 Beck Ave Sunset Ave/ 
Grizzly Island 
Rd 

C 5,060 2,408 to 
3,573 

- 2,864 to 
4,249 

- 
5,599 to 
6,984 

13 
(6AM-7PM) 

CT 40 SR 12 Sunset Ave/ 
Grizzly Island 
Rd 

Walters Rd/ 
Lawler Ranch 
Pkwy 

C 5,060 1,607 to 
2,353 

- 1,928 to 
2,824 

- 
4,663 to 
5,559 

3 
(3-6PM) 

CT 41 SR 12 Walters Rd/ 
Lawler Ranch 
Pkwy 

SR 113 C 790 627 to 
1,075 

10 
(6–8AM; 9–
1PM; 2–
6PM) 

752 to 
1,290 

12 
(6AM–6PM) 3,487 to 

4,025 
13 
(6AM-7PM) 

CT 42 SR 12 SR 113 SR 84 (River 
Rd) 

C 790 1,073 to 
1,544 

13 
(6AM–7PM) 

1,288 to 
1,853 

13 
(6AM–7PM) 

4,023 to 
4,588 

13 
(6AM-7PM) 

CT 43 SR 12 (Rio 
Vista Bridge) 

SR 84 (River 
Rd) 

SR 160 
(River Rd) 

C 970 1,135 to 
1,685 

13 
(6AM–7PM) 

1,362 to 
2,022 

13 
(6AM–7PM) 

4,097 to 
4,757 

13 
(6AM-7PM) 

CT 44 SR 12 SR 160 (River 
Rd) 

Sacramento 
Co./ SJ Co. 
Line 

C 790 704 to 
1,030 

12 
(6AM–6PM) 

788 to 
1,154 

12 
(6AM–6PM) 

1,538 to 
1,904 

13 
(6AM-7PM) 

CT 45 SR 12 Sacramento 
Co./ SJ Co. Line 

I-5 C 790 773 to 
1,164 

12 
(6AM–6PM) 

813 to 
1,224 

13 
(6AM–7PM) 

1,563 to 
1,974 

13 
(6AM-7PM) 

CT 46 I-80 EB SR 113 Pedrick Rd C 4,400 2,508 to 
4,632 

2 
(3–5PM) 

2,851 to 
5,266 

5 
(7–8AM; 2-
6PM) 

3,316 to 
5,731 

6 
(7-9AM; 2-
6PM) 

CT 47 I-80 WB SR 113 Pedrick Rd C 4,400 3,068 to 
4,191 

- 3,351 to 
4,578 

2 
(4–6PM) 

3,816 to 
5,043 

5 
(6-8AM; 3-
6PM) 
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ID Segment From To 

LOS 

Threshold 

LOS 
Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

CT 48 SR 113 I-80 Dixon City 
Limits 

C 1,920 569 to 
1,341 

- 569 to 
1,341 

- 1,494 to 
2,266 

8 
(8-9AM; 12-
7PM) 

CT 49 SR 113 Dixon City 
Limits 

SR 12 C 680 174 to 294 - 195 to 329 - 1,120 to 
1,254 

13 
(6AM-7PM) 

CT 50 SR 4 (Marsh 
Creek Rd)2 

Vasco Rd Byron Hwy  
(Old SR 4) 

D 1,600 442 to 733 - - - - - 

C 790 - - 495 to 821 2 
(4–6PM) 

1,420 to 
1,746 

13 
(6AM-7PM) 

CT 51 SR 4 Marsh Creek 
Rd 

Discovery 
Bay Blvd 

D 1,600 554 to 
1,224 

- 614 to 
1,357 

- 1,539 to 
2,282 

12 
(7AM-7PM) 

CT 52 SR 4 Discovery Bay 
Blvd 

Tracy Blvd C 790 412 to 746 - 412 to 746 - 1,337 to 
1,671 

13 
(6AM-7PM) 

CT 53 SR 4  
(Charter Way) 

Tracy Blvd I-5 D 1,410 867 to 
1,492 

1 
(4–5PM) 

867 to 
1,492 

1 
(4–5PM) 

1,792 to 
2,417 

13 
(6AM-7PM) 

CT 54 I-5 NB SR 4 (Freeway) SR 4 (Charter 
Way) 

D 7,280 2,552 to 
4,815 

- 2,941 to 
5,549 

- 
3,406 to 6,014 - 

CT 55 I-5 SB SR 4 
(Freeway) 

SR 4 (Charter 
Way) 

D 7,280 4,550 to 
5,913 

- 5,268 to 
6,846 

- 
5,733 to 
7,311 

2 

(7-8AM; 5-
6PM) 

CT 56 I-5 NB SR 4 (Charter 
Way) 

Eighth Street D 5,410 2,430 to 
4,586 

- 2,867 to 
5,411 

1 

(3-4PM) 
3,332 to 
5,876 

3 
(3-6PM) 

CT 57 I-5 SB SR 4 (Charter 
Way) 

Eighth Street D 5,410 4,333 to 
5,631 

3 
(7–8AM;  
4–6PM) 

5,113 to 
6,645 

9 
(6–9AM;  
12–6PM) 

5,578 to 
7,110 

13 
(6AM-7PM) 

CT 58 I-205 EB I-580 Mountain 
House Pkwy 

C 4,400 1,350 to 
5,071 

4 
(3–7PM) 

1,517 to 
5,699 

4 
(3–7PM) 

1,982 to 
6,164 

5 
(2-7PM) 

CT 59 I-205 WB I-580 Mountain 
House Pkwy 

C 4,400 1,873 to 
4,867 

2 
(6–8AM) 

2,111 to 
5,486 

3 
(6–9AM) 

2,576 to 
5,951 

3 
(6-9AM) 
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ID Segment From To 

LOS 

Threshold 

LOS 
Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

CT 60 I-205 EB Mountain 
House Pkwy 

Eleventh St C 4,400 1,431 to 
5,068 

4 
(3–7PM) 

1,631 to 
5,778 

5 
(2–7PM) 

2,096 to 
6,243 

5 
(2-7PM) 

CT 61 I-205 WB Mountain 
House Pkwy 

Eleventh St C 4,400 1,875 to 
4,117 

- 2,138 to 
4,693 

1 
(6–7AM) 

2,603 to 
5,158 

2 
(6-8AM) 

CT 62 I-205 EB Grant Line Rd Tracy Blvd D 5,410 1,525 to 
4,200 

- 1,739 to 
4,788 

- 
1,794 to 4,843 - 

CT 63 I-205 WB Grant Line Rd Tracy Blvd D 5,410 1,852 to 
3,079 

- 2,111 to 
3,510 

- 
2,166 to 3,565 - 

CT 64 I-205 EB Tracy Blvd MacArthur Dr D 5,410 1,511 to 
4,182 

- 1,723 to 
4,767 

- 
1,778 to 4,822 - 

CT 65 I-205 WB Tracy Blvd MacArthur Dr D 5,410 2,083 to 
3,446 

- 2,375 to 
3,928 

- 
2,430 to 3,983 - 

ISL 01 A St/4th St/ 
Jackson Blvd. 

SR 160 Isleton City 
Limits 

D 1,410 17 to 75 - 17 to 75 - 
72 to 130 - 

OAK 01 Main Street 
(Old SR 4)1 

SR 160 Cypress Rd C 1,920 752 to 1,663 - - - - - 

D 3,540 - - 817 to 1,807 - 1,742 to 2,732 - 

OAK 02 Main Street 
(Old SR 4)1 

Cypress Rd Delta Rd 
(Oakley City 
Limits) 

C 970 722 to 1,335 10 
(7–9AM;  
11AM–7PM) 

- - 
- - 

D 1,760 - - 852 to 
1,575 

- 1,777 to 
2,500 

13 
(6AM-7PM) 

OAK 03 Cypress Rd Main Street  
(Old SR 4) 

Bethel Island 
Rd 

D 1,600 304 to 764 - 340 to 856 - 
830 to 1,346 - 

OAK 04 Bethel Island Rd Cypress Rd Oakley City 
Limits 

D 1,410 140 to 367 - 157 to 411 - 
287 to 541 - 

OAK 05 Delta Rd Main Street  
(Old SR 4) 

Byron Hwy D 1,410 155 to 334 - 157 to 337 - 
697 to 877 - 
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ID Segment From To 

LOS 

Threshold 

LOS 
Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

SAC 01 Pocket Rd I-5 Freeport 
Blvd  
(Old SR 160) 

D 3,540 789 to 
2,191 

- 789 to 
2,191 

- 
2,599 to 
4,001 

6 
(8-9AM; 2-
7PM) 

SAC 02 Freeport Blvd 
(Old SR 160) 

Pocket Rd Sacramento 
City Limits 

D 1,760 152 to 492 - 170 to 551 - 1,980 to 
2,361 

13 
(6AM-7PM) 

SC 01 Freeport 
Bridge 

River Rd SR 160 
(Freeport 
Blvd) 

D 1,410 98 to 346 - 109 to 384 - 
1,919 to 
2,194 

13 
(6AM-7PM) 

SC 02 Hood Franklin 
Rd 

SR 160 (River 
Rd) 

I-5 D 1,410 77 to 137  81 to 145 - 
136 to 200 - 

SC 03 Lambert Rd SR 160 (River 
Rd) 

Herzog Rd D 1,410 10 to 29 - 11 to 32 - 
66 to 87 - 

SC 04 Lambert Rd Herzog Rd Franklin Blvd D 1,410 19 to 38 - 20 to 39 - 75 to 94 - 

SC 05 Franklin Blvd Lambert Rd Twin Cities Rd D 1,410 41 to 71 - 41 to 72 - 96 to 127 - 

SC 06 Twin Cities Rd River Rd I-5 D 1,410 130 to 248 - 134 to 255 - 
1,384 to 
1,505 

13 
(6AM-9AM; 
11AM-12PM; 
2-6PM) 

SC 07 Twin Cities Rd I-5 Franklin Blvd D 1,410 141 to 318 - 152 to 344 - 207 to 399 - 

SC 08 Sutter Slough 
Bridge Rd 

Sacramento 
Co./ Yolo Co. 
Line 

Paintersville 
Bridge 

D 1,410 51 to 113 - 57 to 127 - 
2,792 to 
2,862 

13 
(6AM-7PM) 

SC 09 River Rd  
(Sac Co.) 

Paintersville 
Bridge 

Twin Cities Rd D 1,410 85 to 134 - 86 to 136 - 
1,336 to 1,386 - 

SC 10 River Rd  
(Sac Co.) 

Twin Cities Rd Walnut Grove 
Bridge 

D 1,600 223 to 365 - 230 to 377 - 
360 to 507 - 
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ID Segment From To 

LOS 

Threshold 

LOS 
Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

SC 11 Walnut Grove 
Rd/River Rd 

Walnut Grove 
Bridge 

Sacramento 
Co./ SJ Co. 
Line 

D 1,410 175 to 332 - 182 to 345 - 
1,702 to 
2,865 

13 
(6AM-7PM) 

SC 12 Isleton Rd River Rd 
(Walnut 
Grove)/Isleton 
Rd Bridge 

1.5 miles west 
of Isleton Rd 
Bridge 

D 1,410 61 to 283 - 61 to 283 - 

116 to 338 - 

SC 13 Race Track Rd/ 
Tyler Island Rd 

Walnut Grove 
Rd 

Southern End 
of Tyler Island 

D 1,410 17 to 34 - 18 to 35 - 
73 to 90 - 

SC 14 Tyler Island Rd Southern End of 
Tyler Island 

SR 160 (River 
Rd) 

D 1,410 14 to 39 - 14 to 39 - 
69 to 94 - 

SC 15 Jackson Slough 
Rd 

Isleton City 
Limits 

SR 12 D 1,410 4 to 53 - 4 to 59 - 
59 to 114 - 

SC 16 Jackson Slough 
Rd 

Brannan Island 
Rd 

SR 12 D 1,410 16 to 52 - 18 to 58 - 
73 to 113 - 

SJ 01 Walnut Grove 
Rd 

Sacramento 
Co./ SJ Co. Line 

I-5 C 790 141 to 232 - 146 to 241 - 1,666 to 
1,761 

13 
(6AM-7PM) 

SJ 02 Peltier Rd Blossom Rd I-5 C 680 8 to 23 - 8 to 23 - 63 to 78 - 

SJ 03 Tracy Blvd SR 4 Clifton Court 
Rd 

C 790 108 to 209 - 108 to 209 - 
163 to 264 - 

SJ 04 Tracy Blvd Clifton Court Rd Tracy City 
Limits 

C 790 69 to 171 - 77 to 192 - 
132 to 247 - 

SJ 05 Byron Hwy Alameda 
Co./San 
Joaquin Co. 
Line 

Mountain 
House Pkwy 

D 1,600 521 to 824 -  584 to 923 - 
1,509 to 
1,848 

13 
(6-9AM; 2-
7PM) 

SJ 06 Mountain 
House Pkwy 

Byron Hwy Arnaudo Blvd D 1,410 190 to 298 - 213 to 334 - 
1,138 to 1,259 - 
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ID Segment From To 

LOS 

Threshold 

LOS 
Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

SJ 07 Mountain 
House Pkwy 

Arnaudo Blvd I-205 D 3,540 418 to 769 - 493 to 907 - 
1,418 to 1,832 - 

STK 01 Eight Mile Rd Stockton City 
Limits 

I-5 E 1,870 309 to 769 - 346 to 861 - 
401 to 916 - 

TRA 01 Tracy Blvd Tracy City 
Limits 

I-205 E 1,870 309 to 759 - 346 to 850 - 
401 to 905 - 

WS 01 Harbor Blvd Industrial Blvd US 50 D 3,540 1,140 to 
2,317 

- 1,257to 
2,555 

- 2,882 to 
4,180 

6 
(7-9AM; 3-
7PM) 

WS 02 Industrial 
Blvd/ Lake 
Washington 
Blvd 

Harbor Blvd Jefferson 
Blvd  
(Old SR 84) 

C 1,920 773 to 
1,858 

- 866 to 
2,081 

1 
(5-6PM) 2,491 to 

3,706 
13 
(6AM-7PM) 

WS 03 Jefferson Blvd 
(Old SR 84) 

Lake 
Washington 
Blvd 

Southport 
Pkwy 

C 1,920 546 to 
1,718 

- 606 to 
1,906 

- 
2,231 to 
3,531 

13 
(6AM-7PM) 

WS 04 Jefferson Blvd 
(Old SR 84) 

Southport 
Pkwy 

West 
Sacramento 
City Limits 

C 680 42 to 146 - 46 to 160 - 
1,671 to 
1,785 

13 
(6AM-7PM) 

YOL 01 River Rd  
(Yolo Co.) 

Freeport 
Bridge 

Courtland Rd C 680 74 to 249 - 76 to 257 - 1,886 to 
2,067 

13 
(6AM-7PM) 

YOL 02 River Rd  
(Yolo Co.) 

Courtland Rd Sacramento 
Co./ Yolo Co. 
Line 

C 680 25 to 63 - 28 to 71 - 
2,763 to 
2,806 

13 
(6AM-7PM) 

YOL 03 Courtland Rd SR 84  
(Jefferson 
Blvd) 

River Rd C 680 28 to 77 - 31 to 86 - 
1,656 to 
1,711 

13 
(6AM-7PM) 

Source: Appendix 19A, Bay Delta Conservation Plan Construction Traffic Impact Analysis 

* Segment IDs correspond to the roadway segment IDs shown on Figures 19-2a through 19-2c. 
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ID Segment From To 

LOS 

Threshold 

LOS 
Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Notes: Facility is analyzed as a Caltrans facility under Baseline Conditions and a local facility under Baseline Plus Construction Conditions – roadway is relinquished to local 
jurisdiction after Baseline Year (2009). LOS Threshold is LOS C under Baseline Conditions and changes to LOS D under Baseline Plus Construction Conditions. 

Facility is analyzed as a local facility under Baseline Conditions and a Caltrans facility under Baseline Plus Construction Conditions – roadway is adopted as a State facility after 
Baseline Year (2009). LOS Threshold is LOS D under Baseline Conditions and changes to LOS C under Baseline Plus Construction Conditions. 

 1 
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CEQA Conclusion: Construction under Alternative 1C would add hourly traffic volumes to study area 1 

roadways that would exceed acceptable LOS threshold (Table 19-7). As shown in Table 19-21, traffic 2 

volumes during construction of Alternative 1C would temporarily exacerbate already unacceptable 3 

LOS under BPBG conditions during the 6:00 AM to 7:00 PM analysis period during the time of 4 

project construction. This impact would be temporary, but significant. Mitigation Measures TRANS-5 

1a through TRANS-1c would reduce the severity of this impact, but not to less-than-significant 6 

levels. The BDCP proponents cannot ensure that the improvements will be fully funded or 7 

constructed prior to the project’s contribution to the impact. If an improvement that is identified in 8 

any mitigation agreement(s) contemplated by Mitigation Measure TRANS-1c is not fully funded and 9 

constructed before the project’s contribution to the impact is made, a significant impact in the form 10 

of unacceptable LOS would occur. Accordingly, this impact would be significant and unavoidable. If, 11 

however, all improvements required to avoid significant impacts prove to be feasible and any 12 

necessary agreements are completed before the project’s contribution to the effect is made, impacts 13 

would be less than significant. 14 

Impact TRANS-2: Increased Construction Vehicle Trips Exacerbating Unacceptable Pavement 15 

Conditions 16 

NEPA Effects: The effect under Alternative 1C would be similar to the effects under Alternatives 1A 17 

and 1B, but greater in magnitude because of the higher amount of truck traffic. As shown in Table 18 

19-22, Alternative 1C would cause physical condition thresholds (Table 19-7) to be exceeded on a 19 

total of 43 roadway segments (entries in bold text). Figure 19-4a shows all of the study roadway 20 

segments that could experience substantial pavement condition effects. 21 

 22 
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Table 19-22. Pavement Conditions for West Alignment Alternatives (1C, 2C, and 6C) 1 

Segment 
ID* Roadway From To 

Baseline Year 
2009 
Conditions 

BPBGPP Conditions 

Alternative Results 
in Construction 
Trips Added to 
Roadway 

Alternative Results 
in Impact on 
Deficient Roadway 

ALA 01 Byron Hwy Contra Costa Co./ 

Alameda Co. Line 

Alameda Co./ 

San Joaquin Co. Line 

Acceptable 
Yes No 

BRE 01 Brentwood Blvd  
(old SR 4) 

Delta Rd (Oakley City 
Limits) 

Balfour Rd Acceptable 
Yes No 

BRE 02 Brentwood Blvd  
(old SR 4) 

Balfour Rd Brentwood City Limits 
(South) 

Acceptable 
Yes No 

BRE 03 Balfour Rd Brentwood Blvd  
(Old SR 4) 

Brentwood City Limits Acceptable 
Yes No 

CC 01 Bethel Island Rd Oakley City Limits End Deficient Yes Yes 

CC 02 Balfour Rd Brentwood City Limits Byron Hwy Deficient Yes Yes 

CC 03 Old SR 4 Brentwood City Limits 
(South) 

Marsh Creek Rd Deficient 
Yes Yes 

CC 04 Byron Hwy Delta Rd Old SR 4 Acceptable Yes No 

CC 05 Byron Hwy SR 4 Contra Costa Co./ 
Alameda Co. Line 

Deficient 
Yes Yes 

CT 01 I-5 NB Florin Rd Pocket Rd Deficient Yes Yes 

CT 02 I-5 SB Florin Rd Pocket Rd Deficient Yes Yes 

CT 03 I-5 NB Pocket Rd Laguna Blvd Deficient Yes Yes 

CT 04 I-5 SB Pocket Rd Laguna Blvd Deficient Yes Yes 

CT 05 I-5 NB Laguna Blvd Elk Grove Blvd Deficient No No 

CT 06 I-5 SB Laguna Blvd Elk Grove Blvd Deficient No No 

CT 07 I-5 NB Elk Grove Blvd Hood Franklin Rd Acceptable Yes No 

CT 08 I-5 SB Elk Grove Blvd Hood Franklin Rd Acceptable Yes No 

CT 09 I-5 NB Hood Franklin Rd Twin Cities Rd Deficient Yes Yes 

CT 10 I-5 SB Hood Franklin Rd Twin Cities Rd Deficient Yes Yes 

CT 11 I-5 NB Twin Cities Rd Walnut Grove Rd Deficient Yes Yes 

CT 12 I-5 SB Twin Cities Rd Walnut Grove Rd Acceptable Yes No 

CT 13 I-5 NB Walnut Grove Rd Peltier Rd Acceptable Yes No 

CT 14 I-5 SB Walnut Grove Rd Peltier Rd Acceptable Yes No 
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Segment 
ID* Roadway From To 

Baseline Year 
2009 
Conditions 

BPBGPP Conditions 

Alternative Results 
in Construction 
Trips Added to 
Roadway 

Alternative Results 
in Impact on 
Deficient Roadway 

CT 15 I-5 NB Peltier Rd Turner Rd Acceptable Yes No 

CT 16 I-5 SB Peltier Rd Turner Rd Acceptable No No 

CT 17 I-5 NB Turner Rd SR 12 Acceptable Yes No 

CT 18 I-5 SB Turner Rd SR 12 Acceptable Yes No 

CT 19 I-5 NB SR 12 Eight Mile Rd Deficient Yes Yes 

CT 20 I-5 SB SR 12 Eight Mile Rd Acceptable Yes No 

CT 21 I-5 NB Eight Mile Rd Hammer Ln Deficient No No 

CT 22 I-5 SB Eight Mile Rd Hammer Ln Acceptable No No 

CT 23 SR 160 (Freeport Blvd) Sacramento City Limits Freeport Bridge Deficient Yes Yes 

CT 24 SR 160 (Freeport 
Blvd/River Rd) 

Freeport Bridge Scribner Rd Deficient 
No No 

CT 25 SR 160 (River Rd) Scribner Rd Hood Franklin Rd Deficient No No 

CT 26 SR 160 (River Rd) Hood Franklin Rd Lambert Rd Deficient No No 

CT 27 SR 160 (River Rd) Lambert Rd Paintersville Bridge Deficient No No 

CT 28 SR 160  
(Paintersville Bridge) 

Sutter Slough Bridge Rd SR 160 (River Rd) Not 
Applicable 

Yes No 

CT 29 SR 160 Paintersville Bridge Walnut Grove Bridge Acceptable Yes No 

CT 30 SR 160 (River Rd) Walnut Grove Bridge A St (Isleton) Deficient Yes Yes 

CT 31 SR 160 A St (Isleton) SR 12 Deficient Yes Yes 

CT 32 SR 160 SR 12 Brannan Island Rd Deficient Yes Yes 

CT 33 SR 84 (Jefferson Blvd) West Sacramento City 
Limits 

Courtland Rd Deficient 
Yes Yes 

CT 34 SR 84 (Courtland Rd/  
Ryer Ave) 

Courtland Rd Cache Slough Ferry Deficient 
Yes Yes 

CT 35 I-80 EB Suisun Valley Rd SR 12 Acceptable Yes No 

CT 36 I-80 WB SR 12 Suisun Valley Rd Acceptable Yes No 

CT 37 SR 12 EB I-80 Beck Ave Acceptable Yes No 

CT 38 SR 12 WB Beck Ave I-80 Acceptable Yes No 

CT 39 SR 12 Beck Ave Sunset Ave/Grizzly Island 
Rd 

Acceptable 
Yes No 
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Segment 
ID* Roadway From To 

Baseline Year 
2009 
Conditions 

BPBGPP Conditions 

Alternative Results 
in Construction 
Trips Added to 
Roadway 

Alternative Results 
in Impact on 
Deficient Roadway 

CT 40 SR 12 Sunset Ave/Grizzly Island 
Rd 

Walters Rd/Lawler Ranch 
Pkwy 

Acceptable 
Yes No 

CT 41 SR 12 Walters Rd/Lawler Ranch 
Pkwy 

SR 113 Deficient 
Yes Yes 

CT 42 SR 12 SR 113 SR 84 (River Rd) Deficient Yes Yes 

CT 43 SR 12 (Rio Vista Bridge) SR 84 (River Rd) SR 160 (River Rd) Not 
Applicable 

Yes No 

CT 44 SR 12 SR 160 (River Rd) Sacramento Co./SJ Co. Line Deficient Yes Yes 

CT 45 SR 12 Sacramento Co./SJ Co. Line I-5 Deficient Yes Yes 

CT 46 I-80 EB SR 113 Pedrick Rd Deficient Yes Yes 

CT 47 I-80 WB Pedrick Rd SR 113 Acceptable Yes No 

CT 48 SR 113 I-80 Dixon City Limits Acceptable Yes No 

CT 49 SR 113 Dixon City Limits SR 12 Deficient Yes Yes 

CT 50 SR 4 (Marsh Creek Rd) Vasco Rd Byron Hwy (Old SR 4) Acceptable Yes No 

CT 51 SR 4 Marsh Creek Rd Discovery Bay Blvd Deficient Yes Yes 

CT 52 SR 4 Discovery Bay Blvd Tracy Blvd Deficient Yes Yes 

CT 53 SR 4 (Charter Way) Tracy Blvd I-5 Deficient Yes Yes 

CT 54 I-5 NB SR 4 (Freeway) SR 4 (Charter Way) Deficient Yes Yes 

CT 55 I-5 SB SR 4 (Freeway) SR 4 (Charter Way) Deficient Yes Yes 

CT 56 I-5 NB SR 4 (Charter Way) Eighth Street Acceptable Yes No 

CT 57 I-5 SB SR 4 (Charter Way) Eighth Street Acceptable Yes No 

CT 58 I-205 EB I-580 Mountain House Pkwy Acceptable Yes No 

CT 59 I-205 WB I-580 Mountain House Pkwy Acceptable Yes No 

CT 60 I-205 EB Mountain House Pkwy Eleventh St Acceptable Yes No 

CT 61 I-205 WB Mountain House Pkwy Eleventh St Acceptable Yes No 

CT 62 I-205 EB Grant Line Rd Tracy Blvd Acceptable Yes No 

CT 63 I-205 WB Grant Line Rd Tracy Blvd Acceptable No No 

CT 64 I-205 EB Tracy Blvd MacArthur Dr Acceptable No No 

CT 65 I-205 WB Tracy Blvd MacArthur Dr Acceptable No No 

ISL 01 A St/4th St/Jackson Blvd. SR 160 Isleton City Limits Deficient No No 
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Segment 
ID* Roadway From To 

Baseline Year 
2009 
Conditions 

BPBGPP Conditions 

Alternative Results 
in Construction 
Trips Added to 
Roadway 

Alternative Results 
in Impact on 
Deficient Roadway 

OAK 01 Main Street (Old SR 4) SR 160 Cypress Rd Deficient Yes Yes 

OAK 02 Main Street (Old SR 4) Cypress Rd Delta Rd (Oakley City 
Limits) 

Deficient 
Yes Yes 

OAK 03 Cypress Rd Main Street (Old SR 4) Bethel Island Rd Acceptable  Yes No 

OAK 04 Bethel Island Rd Cypress Rd Oakley City Limits Deficient Yes Yes 

OAK 05 Delta Rd Main Street (Old SR 4) Byron Hwy Deficient Yes Yes 

SAC 01 Pocket Rd I-5 Freeport Blvd (Old SR 
160) 

Deficient 
Yes Yes 

SAC 02 Freeport Blvd (Old SR 160) Pocket Rd Sacramento City Limits Acceptable Yes No 

SC 01 Freeport Bridge River Rd SR 160 (Freeport Blvd) Not 
Applicable 

Yes No 

SC 02 Hood Franklin Rd SR 160 (River Rd) I-5 Deficient No No 

SC 03 Lambert Rd SR 160 (River Rd) Herzog Rd Acceptable No No 

SC 04 Lambert Rd Herzog Rd Franklin Blvd Deficient No No 

SC 05 Franklin Blvd Lambert Rd Twin Cities Rd Deficient No No 

SC 06 Twin Cities Rd River Rd I-5 Acceptable Yes No 

SC 07 Twin Cities Rd I-5 Franklin Blvd Deficient No No 

SC 08 Sutter Slough Bridge Rd Sacramento Co./Yolo Co. 
Line 

Paintersville Bridge Deficient 
Yes Yes 

SC 09 River Rd (Sac Co.) Paintersville Bridge Twin Cities Rd Deficient Yes Yes 

SC 10 River Rd (Sac Co.) Twin Cities Rd Walnut Grove Bridge Deficient Yes Yes 

SC 11 Walnut Grove Rd/River Rd Walnut Grove Bridge Sacramento Co./SJ Co. Line Acceptable Yes No 

SC 12 Isleton Rd River Rd (Walnut 
Grove)/Isleton Rd Bridge 

1.5 miles west of Isleton Rd 
Bridge 

Acceptable 
No No 

SC 13 Race Track Rd/Tyler Island 
Rd 

Walnut Grove Rd Southern End of Tyler Island Deficient 
No No 

SC 14 Tyler Island Rd Southern End of Tyler Island SR 160 (River Rd) Deficient No No 

SC 15 Jackson Slough Rd Isleton City Limits SR 12 Acceptable No No 

SC 16 Jackson Slough Rd Brannan Island Rd SR 12 Acceptable No No 

SJ 01 Walnut Grove Rd Sacramento Co./SJ Co. Line I-5 Deficient Yes Yes 
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Segment 
ID* Roadway From To 

Baseline Year 
2009 
Conditions 

BPBGPP Conditions 

Alternative Results 
in Construction 
Trips Added to 
Roadway 

Alternative Results 
in Impact on 
Deficient Roadway 

SJ 02 Peltier Rd Blossom Rd I-5 Deficient No No 

SJ 03 Tracy Blvd SR 4 Clifton Court Rd Acceptable No No 

SJ 04 Tracy Blvd Clifton Court Rd Tracy City Limits Acceptable No No 

SJ 05 Byron Hwy Alameda Co./San Joaquin Co. 
Line 

Mountain House Pkwy Acceptable 
Yes No 

SJ 06 Mountain House Pkwy Byron Hwy Arnaudo Blvd Acceptable Yes No 

SJ 07 Mountain House Pkwy Arnaudo Blvd I-205 Acceptable Yes No 

STK 01 Eight Mile Rd Stockton City Limits I-5 Deficient No No 

TRA 01 Tracy Blvd Tracy City Limits I-205 Deficient No No 

WS 01 Harbor Blvd Industrial Blvd US 50 Acceptable Yes No 

WS 02 Industrial Blvd/Lake 
Washington Blvd 

Harbor Blvd Jefferson Blvd (Old SR 84) Acceptable 
Yes No 

WS 03 Jefferson Blvd 
(Old SR 84) 

Lake Washington Blvd Southport Pkwy Deficient 
Yes Yes 

WS 04 Jefferson Blvd 
(Old SR 84) 

Southport Pkwy West Sacramento City 
Limits 

Deficient 
Yes Yes 

YOL 01 River Rd (Yolo Co.) Freeport Bridge Courtland Rd Deficient Yes Yes 

YOL 02 River Rd (Yolo Co.) Courtland Rd Sacramento Co./ 

Yolo Co. Line 

Deficient 
Yes Yes 

YOL 03 Courtland Rd SR 84 (Jefferson Blvd) River Rd Deficient Yes Yes 

Source: Appendix 19A, Bay Delta Conservation Plan Construction Traffic Impact Analysis 

* Segment IDs correspond to the roadway segment IDs shown on Figures 19-2a through 19-2c. 
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As shown in Table 19-22, construction during Alternative 1C would contribute to substantial 1 

deterioration of pavement conditions on 43 roadway segments that would exceed applicable 2 

thresholds summarized in Table 19-7. Damage to roadway pavement is expected throughout the 3 

study area (Figure 19-4a) on various local and state roads, as well as on a few interstates. The effect 4 

of roadway damage to these segments during construction would be adverse. Mitigation Measures 5 

TRANS-2a through TRANS-2c are available to reduce this effect, but not necessarily to a level that 6 

would not be adverse, as the BDCP proponents cannot ensure that the agreements or encroachment 7 

permits will be obtained from the relevant transportation agencies. If an agreement or 8 

encroachment permit is not obtained, an adverse effect in the form of deficient pavement conditions 9 

would occur. Accordingly, this effect could remain adverse. If, however, mitigation agreement(s) or 10 

encroachment permit(s) providing for the improvement or replacement of pavement are obtained 11 

and any other necessary agreements are completed, adverse effects could be avoided. Collectively, 12 

these measures include stipulations to limit/prohibit construction activity on deficient roadways 13 

and improve the physical condition of affected segments. 14 

Impact TRANS-12: Potential Effects on Navigation From Changes in Surface Water Elevations 15 

Caused by Construction of Water Conveyance Facilities 16 

The potential impacts on navigation caused by changes in surface water elevation during 17 

construction of the proposed intakes under Alternative 1C would be similar to those described for 18 

Alternative 4. Although Alternative 1C includes two additional intakes (Alternative 1C includes five 19 

intakes compared to three for Alternative 4), the effects to surface water elevation caused by 20 

construction of the proposed intakes is highly localized, and therefore, the higher number of intakes 21 

would not result in a greater level of impacts on navigation. Alternative 1C includes the construction 22 

of five fish-screened intakes (Intakes 1, 2, 3, 4, and 5) on the bank of the Sacramento River between 23 

Clarksburg and Walnut Grove. The planned locations of the intakes are generally the same as those 24 

proposed for Alternative 1A, as described previously, with the exception that intake facilities would 25 

be constructed on the west side of the river rather than the east side. Construction for Intakes 1, 2, 3, 26 

4, and 5 would be accomplished using coffer dams at each location. Coffer dams will isolate each 27 

construction area from the Sacramento River and will be used to de-water the construction area. 28 

Intakes and screens have been designed and located on-bank to minimize changes to river flow 29 

characteristics. Nevertheless, some localized water elevation changes will occur upstream and 30 

adjacent to each coffer dam at these intake sites due to facility location within the river. These 31 

localized surface elevation changes will not exceed an increase of 0.10 feet at any intake location 32 

even at high river flows (when surface elevation changes would be expected to be highest). This 33 

represents the highest surface upstream elevation increase after coffer dam removal and during 34 

intake operation. Because this maximum increase in elevation is entirely localized, downstream 35 

surface elevation changes during intake construction would be insignificant and changes to river 36 

depth and width at any location will be insignificant. As a result, boat passage and river use, 37 

including Sacramento River tributaries, will not be affected. 38 

As explained in Chapter 6, Surface Water, construction of facilities within or adjacent to waterways 39 

could change surface water elevations or runoff characteristics. Alternative 1C would have potential 40 

impacts associated with alterations to drainage patterns, stream courses, and runoff, and the 41 

potential for slightly increased surface water elevations in the rivers and streams during 42 

construction and operations of facilities located within the waterway, as described for Alternative 43 

1A. Construction under Alternative 1C would not result in a substantial decrease in surface water 44 

elevations on any navigable waterways and therefore would not have an adverse effect on 45 
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navigation. Although the increase in surface water elevations in rivers and streams under 1 

Alternative 1C creates a potential impact regarding flooding (which is considered less-than-2 

significant with implementation of Mitigation Measure SW-4) the changes in surface water elevation 3 

would not have any adverse effects on navigation. See Chapter 6, Surface Water, for additional 4 

information regarding changes to surface water under Alternative 1C. 5 

NEPA Effects: Water surface changes and potential impacts associated with intake construction are 6 

not considered adverse to navigation. Water depth and surface elevations will not be substantially 7 

effected during construction and operation of the water conveyance facilities (either localized or 8 

downstream of the intake structures). Although some construction activities and in-water features 9 

(i.e., cofferdams) may cause minor changes in surface water elevations, these effects are highly 10 

localized and surface water elevations would not increase by more than .10 feet at any location, even 11 

during flood events. These changes would not result in a substantial decrease in surface water 12 

elevations on any navigable waterways. Therefore, surface water changes associated with 13 

construction of the water conveyance facilities would not cause an adverse impact on navigation.  14 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 15 

navigation caused by changes in surface water elevation, by themselves, are not considered 16 

environmental impacts under CEQA. Any secondary physical environmental impacts that may result 17 

are covered under other impacts. Nonetheless, as explained above, changes in surface water 18 

elevation during construction of the intakes will not have a significant impact on navigation.  19 

Impact TRANS-13: Potential Effects of Navigation from Changes in Surface Elevations Caused 20 

by Operation of Intakes 21 

The potential impacts on navigation caused by changes in surface water elevation during operation 22 

of the proposed intakes under Alternative 1C would be identical to those described for Alternative 4, 23 

despite the fact that Alternative 1C includes five intakes (two more than Alternative 4) and despite 24 

the fact that Alternative 1C has a 15,000 cfs total conveyance capacity (compared to 9,000 cfs for 25 

Alternative 4). This is because the hydraulic modeling scenario and analysis included five intakes 26 

because that is the maximum number of intakes included under any alternative. The modeling also 27 

assumed the highest North Delta diversion capacity allowed under any alternative (15,000 cfs).  28 

With respect to Alternative 1C, operation of Intakes 1, 2, 3, 4, and 5 may have localized effects on 29 

water surface elevation during certain operational regimes and at various river flows. While intake 30 

operations and pumping levels are dictated by many factors, Sacramento River diversions are 31 

limited during low flows by operational rules. The nature and extent of impacts caused by 32 

diversions at an intake are dependent in large part on the location of the intake on the river. To 33 

minimize the intake effects on river surface elevations, intakes were designed as on-bank structures 34 

and were placed so that river flood and flow characteristic will be minimally altered. Based on 35 

hydrologic modelling, even at the lowest river flows (taking into account both seasonal and tidal 36 

variations) and at maximum intake operation (full diversions at each of five alternative intakes), 37 

estimates are that boat draft depths of at least 16.5 feet will be maintained within the Sacramento 38 

River. (Planning and Design of Navigation Locks United States Army Corps of Engineers, EM 1110-2-39 

2602 (September 30, 1995) pages 3-8.) This river depth has occurred historically and has been 40 

adequate to support navigation along the Sacramento River. Additionally, under these same intake 41 

divisions/river flows, water surface elevations would be lowered by no more than 0.7 foot, which 42 

represents a localized and maximum estimate. Surface elevations downstream of the intakes would 43 
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be affected less, and during higher river flow and lower intake diversions, river depths would be 1 

greater than the minimum estimate. 2 

The minimal changes in surface water elevation anticipated under Alternative 1C, even assuming a 3 

maximum lowering of 0.7 foot, would not likely expose any currently unexposed natural or man-4 

made features that would affect or impede navigation and there would be no new snags or 5 

obstructions that would impede navigation. 6 

Moreover, even when operating at maximum capacity, the intakes would not alter flows in a way 7 

that would affect commercial vessels or recreational watercraft. The intakes are designed to ensure 8 

pumping velocities will have minimal impacts on aquatic species. It is unlikely that changes in flow 9 

velocity would be perceptible to operators of marine vessels or recreational watercraft and would 10 

have no effect on navigation. 11 

Additional information regarding changes to surface water elevations can be found in Chapter 6, 12 

Surface Water. 13 

NEPA Effects: Water surface changes and potential impacts associated with intake operation are not 14 

considered adverse. Water depth and surface elevations will not be significantly effected (either 15 

localized or downstream of the intake structures) and will therefore not have an adverse effect on 16 

navigation. 17 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 18 

navigation caused by changes in surface water elevation, by themselves, are not considered 19 

environmental impacts under CEQA. Any secondary physical environmental impacts that may result 20 

are covered under other impacts. Nonetheless, as explained above, changes in surface water 21 

elevation during operation of the intakes will not have a significant impact on navigation. 22 

Impact TRANS-14: Potential Effects on Navigation Caused by Sedimentation From 23 

Construction of Intakes 24 

The potential impacts on navigation caused by sedimentation under Alternative 1C would be similar 25 

to those described for Alternative 4. Although Alternative 1C includes two additional intakes 26 

(Alternative 1C includes five intakes compared to three for Alternative 4), the effects to 27 

sedimentation caused by construction of the proposed intakes is highly localized, and therefore, the 28 

higher number of intakes would not result in a greater level of impacts on navigation.  29 

Construction for Intakes 1, 2, 3, 4, and 5 would be accomplished using coffer dams at each intake 30 

location. Coffer dams will isolate each construction area from the Sacramento River and will be used 31 

to de-water the construction area. Construction of coffer dams would require sheet pile driving that 32 

would result in incremental suspension of bed sediments. These effects would be temporary and 33 

would not have an effect on navigation. Sheet piles at the edge of the levee embankment would likely 34 

change eddy currents locally, but rock slope in the transition zone would limit those currents and 35 

potential changes to bed load dynamics. As a result, erosion and sedimentation into the Sacramento 36 

River during intake construction would be minimal. 37 

Moreover, potential sedimentation effects will be further minimized by limiting the duration of in-38 

water construction activities and through implementing the environmental commitments described 39 

in Appendix 3B, Environmental Commitments, including the commitment to Develop and Implement 40 

Erosion and Sediment Control Plans to control short-term and long-term erosion and sedimentation 41 

effects and to restore soils and vegetation in areas affected by construction activities following 42 
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construction. This commitment is related to Avoidance and Minimization Measure (AMM) 4, Erosion 1 

and Sediment Control Plan, described in BDCP Appendix 3.C. It is anticipated that multiple erosion 2 

and sediment control plans will be prepared for construction activities, each taking into account 3 

site-specific conditions such as proximity to surface water, erosion potential, drainage, etc. The 4 

plans will include all the necessary state requirements regarding erosion control and will implement 5 

BMPs for erosion and sediment control that will be in place for the duration of construction 6 

activities. 7 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 8 

Sedimentation) will further ensure that impacts from sedimentation are minimal.  9 

NEPA Effects: Construction of coffer dams and intake construction would not have an adverse effect 10 

on navigation through increased sedimentation and erosion/deposition in the navigable channel. 11 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 12 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 13 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 14 

under other impacts. Nonetheless, as explained above, changes in sedimentation during 15 

construction of the intakes will not have a significant impact on navigation.  16 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 17 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 18 

Impact TRANS-15: Potential Effects on Navigation Caused by Sedimentation From 19 

Construction of Barge Facilities 20 

The potential impacts on navigation caused by sedimentation under Alternative 1C would be similar 21 

in type to those described for Alternative 4; however, the effect would be less because Alternative 22 

1C includes fewer temporary barge unloading facilities. 23 

Alternative 1C includes two barge unloading facilities to be built on Cache Slough and the 24 

Sacramento River (Mapbook Figure 15-3). The facilities would be used to transfer pipeline 25 

construction equipment and materials to and from construction sites and would be removed after 26 

construction was completed. The facilities would likely include in-water and over-water structures, 27 

such as piling dolphins, docks, ramps, and possibly conveyors for loading and unloading materials; 28 

and vehicles and other machinery. Construction of the facilities would involve piles at each location.  29 

To address potential erosion and sedimentation impacts from barge facility construction associated 30 

with Alternative 1C, the project proponents will ensure that a Barge Operations Plan is developed 31 

and implemented for facility construction. The requirements for the Barge Operations Plan are 32 

described in Draft EIR/EIS Appendix 3B, Environmental Commitments. This commitment is related 33 

to AMM7, Barge Operations Plan, described in BDCP Appendix 3.C. This plan will be developed and 34 

submitted by the construction contractors per standard DWR contract specifications. Erosion 35 

control measures during construction activities at project locations are provided in Appendix 3B, 36 

Environmental Commitments, as noted above in the discussion of the intakes. Fleeting facilities will 37 

be either docking facilities built through pile and wharves or loaded and unloaded using landward 38 

positioned cranes. In either case, through AMM7 and the Environmental Commitments, impacts on 39 

sedimentation through construction related activities will be localized and minimal. 40 
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Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 1 

Sedimentation) will further ensure that impacts from sedimentation are minimal. 2 

NEPA Effects: Construction and operation of the barge facilities under Alternative 1C would not 3 

have an adverse effect on navigation. 4 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 5 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 6 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 7 

under other impacts. Nonetheless, as explained above, changes in sedimentation from the 8 

temporary barge facilities will not have a significant impact on navigation. 9 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 10 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 11 

Impact TRANS-16: Potential Effects on Navigation Caused by Sedimentation From 12 

Construction of Clifton Court Forebay 13 

Alternative 1C would not involve expansion or modifications to Clifton Court Forebay. Moreover, 14 

while Clifton Court Forebay is a “navigable water,” use of the forebay is limited to maintenance 15 

operations and is not open to commercial or recreational navigation. 16 

NEPA Effects: No effect. 17 

CEQA Conclusion: No Impact.  18 

Impact TRANS-17: Potential Effects on Navigation Caused by Sedimentation From Operation 19 

of Intakes 20 

The potential impacts on navigation caused by sedimentation under Alternative 1C would be similar 21 

to those described for Alternative 4. Although Alternative 1C includes two additional intakes 22 

(Alternative 1C includes five intakes compared to three for Alternative 4), the effects to 23 

sedimentation during operation of the proposed intakes under Alternative 1C would be similar to 24 

those described for Alternative 4 for the reasons described below. 25 

Sediment loads are present in the Sacramento River as bed loads or distributed within the water 26 

column. The Sacramento River is sediment “starved” for most of the year since upstream reservoirs 27 

act as settling basins for suspended sediments. In most cases, sediment load is concentrated on the 28 

river bed and this bed load depends on several factors including particle size, particle density and 29 

flow velocity. To exclude bed loads from entering intake structures during operation, design criteria 30 

for the intakes require that the lowest point of the screen is placed above the river bed in such a way 31 

that there is no change in bed sediment erosion/distribution patterns. Additionally, screen locations 32 

for this alternative are placed on the outer bends of the river to minimize scour, erosion and 33 

sediment loading at those locations. Flow control baffles at intakes would be adjusted to control 34 

sedimentation near the screens as needed and air jets at screens are proposed to re-suspend 35 

sediments as needed.  36 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 37 

Sedimentation) will further ensure that impacts from sedimentation are minimal. 38 
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NEPA Effects: Operational criteria and design specifications for intake operations will result in no 1 

change to water column or bed load sediment dynamics. Erosion and deposition patterns will 2 

change little if any during intake operation. As a result, there will be no adverse effect on navigation 3 

either near or downstream of the intake locations. 4 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 5 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 6 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 7 

under other impacts. Nonetheless, as explained above, changes in sedimentation during operation of 8 

the proposed intakes will not have a significant impact on navigation. 9 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 10 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 11 

Impact TRANS-18: Potential Effects on Navigation From Construction and Operations of Head 12 

of Old River Barrier 13 

Operable barriers would not be constructed under Alternative 1C. An operable barrier at the head of 14 

Old River would be constructed to support operations of Alternatives 2A, 2B, 2C, 2D, 4 and 4A only. 15 

NEPA Effect: No effect. 16 

CEQA Conclusion: No Impact.  17 

Impact TRANS-19: Potential Cumulative Effects on Navigation From Construction and 18 

Operations of Water Conveyance Facilities 19 

As explained above and with respect to the construction and operation of these facilities, Alternative 20 

1C would not result in an adverse effects to navigation due to water level elevation changes or 21 

altered sedimentation patterns. It is highly unlikely that other projects would combine with these 22 

impacts of the project to result in cumulative effects on navigation. This is because the minimal 23 

effects of these elements of the project on navigation are localized and would combine only with 24 

probable future projects if the projects were located immediately adjacent to the project 25 

components. There are no other reasonably foreseeable projects proposed to be located near or 26 

adjacent to the planned Alternative 1C facilities. 27 

NEPA Effects: Alternative 1C in combination with other reasonably foreseeable projects would not 28 

have a cumulatively adverse effect on navigation. 29 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 30 

navigation, by themselves, are not considered environmental impacts under CEQA. Any secondary 31 

physical environmental impacts that may result are covered under other impacts. Nonetheless, as 32 

explained above, Alternative 1C in combination with other reasonably foreseeable projects would 33 

not have a cumulatively significant impact on navigation. 34 



 
 

Transportation 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

19-76 
2015 

ICF 00139.14 

 

19.3.3.5 Alternative 2A—Dual Conveyance with Pipeline/Tunnel and Five 1 

Intakes (15,000 cfs; Operational Scenario B) 2 

Impact TRANS-2: Increased Construction Vehicle Trips Exacerbating Unacceptable Pavement 3 

Conditions 4 

NEPA Effects: Construction truck traffic may damage roadway surfaces. During construction, 5 

various materials would be transported to and from the construction areas in load-bearing trucks. 6 

As shown in Table 19-10, construction of Alternative 2A would contribute to further deterioration of 7 

the existing pavement condition, to less than the acceptable PCI or similar applicable threshold 8 

(Table 19-7), on a total of 46 roadway segments. Damage to roadway pavement is expected 9 

throughout the study area (Figure 19-4a) on various local and state roads, as well as on a few 10 

interstates. The effect of roadway damage to these segments during construction would be adverse. 11 

Mitigation Measures TRANS-2a through TRANS-2c are available to reduce this effect, but not 12 

necessarily to a level that would not be adverse, as the BDCP proponents cannot ensure that the 13 

agreements or encroachment permits will be obtained from the relevant transportation agencies. If 14 

an agreement or encroachment permit is not obtained, an adverse effect in the form of deficient 15 

pavement conditions would occur. Accordingly, this effect could remain adverse. If, however, 16 

mitigation agreement(s) or encroachment permit(s) providing for the improvement or replacement 17 

of pavement are obtained and any other necessary agreements are completed, adverse effects could 18 

be avoided. 19 

CEQA Conclusion: Construction would add trips, exacerbating unacceptable pavement conditions to 20 

below acceptable thresholds (Table 19-7) at the 46 locations shown in Table 19-10. The impact of 21 

roadway damage during construction would be potentially significant. Mitigation Measures TRANS-22 

2a through TRANS-2c would reduce the severity of this impact, but not necessarily to less-than-23 

significant levels, as the BDCP proponents cannot ensure that the agreements or encroachment 24 

permits will be obtained from the relevant transportation agencies. If an agreement or 25 

encroachment permit is not obtained, a significant impact in the form of deficient pavement 26 

conditions would occur. Accordingly, this impact could be significant and unavoidable. If, however, 27 

mitigation agreement(s) or encroachment permit(s) providing for the improvement or replacement 28 

of pavement are obtained and any other necessary agreements are completed, impacts would be 29 

reduced to less than significant. 30 

Impact TRANS-12: Potential Effects on Navigation From Changes in Surface Water Elevations 31 

Caused by Construction of Water Conveyance Facilities 32 

The potential impacts on navigation caused by changes in surface water elevation during 33 

construction of the proposed intakes under Alternative 2A would be similar to those described for 34 

Alternative 4. Although Alternative 2A includes two additional intakes (Alternative 2A includes five 35 

intakes compared to three for Alternative 4), the effects to surface water elevation caused by 36 

construction of the proposed intakes is highly localized, and therefore, the higher number of intakes 37 

would not result in a greater level of impacts on navigation. Alternative 2A would include the 38 

construction of five fish-screened intakes on the west bank of the Sacramento River. Alternative 2A, 39 

however, could potentially entail two different intake and intake pumping plant locations. As an 40 

alternative to Intakes 1–5, intake locations 1, 2, 3, 6, and 7 are being considered. Unlike the other 41 

intakes, Intakes 6 and 7 would be downstream of Sutter and Steamboat Sloughs. Construction of the 42 

intakes would be accomplished using coffer dams at each location. Coffer dams will isolate each 43 

construction area from the Sacramento River and will be used to de-water the construction area. 44 
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Intakes and screens have been designed and located on-bank to minimize changes to river flow 1 

characteristics. Nevertheless, some localized water elevation changes will occur upstream and 2 

adjacent to each coffer dam at these intake sites due to facility location within the river. These 3 

localized surface elevation changes will not exceed an increase of 0.10 feet at any intake location 4 

even at high river flows (when surface elevation changes would be expected to be highest). This 5 

represents the highest surface upstream elevation increase after coffer dam removal and during 6 

intake operation. Because this maximum increase in elevation is entirely localized, downstream 7 

surface elevation changes during intake construction would be insignificant and changes to river 8 

depth and width at any location will be insignificant. As a result, boat passage and river use, 9 

including Sacramento River tributaries, will not be affected. 10 

As explained in Chapter 6, Surface Water, construction of facilities within or adjacent to waterways 11 

could change surface water elevations or runoff characteristics. Alternative 2A would result in 12 

alterations to drainage patterns, stream courses, and runoff, and potential for slightly increased 13 

surface water elevations in the rivers and streams during construction of facilities located within the 14 

waterway, as described for Alternative 1A. Construction under Alternative 2A would not result in a 15 

substantial decrease in surface water elevations on any navigable waterways and therefore would 16 

not have an adverse effect on navigation. Although the increase in surface water elevations in rivers 17 

and streams under Alternative 2A creates a potential impact regarding flooding (which is 18 

considered less-than-significant with implementation of Mitigation Measure SW-4) the changes in 19 

surface water elevation would not have any adverse effects on navigation. See Chapter 6, Surface 20 

Water, for additional information regarding changes to surface water under Alternative 2A.  21 

NEPA Effects: Water surface changes and potential impacts associated with intake construction are 22 

not considered adverse to navigation. Water depth and surface elevations will not be substantially 23 

effected from construction of the water conveyance facilities (either localized or downstream of the 24 

intake structures). Although some construction activities and in-water features (i.e., cofferdams) 25 

may cause minor changes in surface water elevations, these effects are highly localized and surface 26 

water elevations would not increase by more than .10 feet at any location, even during flood events. 27 

These changes would not result in a substantial decrease in surface water elevations on any 28 

navigable waterways. Therefore, surface water changes associated with construction of the water 29 

conveyance facilities would not cause an adverse impact on navigation.  30 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 31 

navigation caused by changes in surface water elevation, by themselves, are not considered 32 

environmental impacts under CEQA. Any secondary physical environmental impacts that may result 33 

are covered under other impacts. Nonetheless, as explained above, changes in surface water 34 

elevation during construction of the intakes will not have a significant impact on navigation.  35 

Impact TRANS-13: Potential Effects of Navigation from Changes in Surface Elevations Caused 36 

by Operation of Intakes 37 

The potential impacts on navigation caused by changes in surface water elevation during operation 38 

of the proposed intakes under Alternative 2A would be identical to those described for Alternative 4, 39 

despite the fact that Alternative 2A includes five intakes (two more than Alternative 4) and despite 40 

the fact that Alternative 2A has a 15,000 cfs total conveyance capacity (compared to 9,000 cfs for 41 

Alternative 4). This is because the hydraulic modeling scenario and analysis included five intakes 42 

because that is the maximum number of intakes included under any alternative. The modeling also 43 

assumed the highest North Delta diversion capacity allowed under any alternative (15,000 cfs).  44 
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With respect to Alternative 2A, operation of Intakes 1, 2, 3, 4, and 5, or Intakes 1, 2, 3, 6, and 7 may 1 

have localized effects on water surface elevation during certain operational regimes and at various 2 

river flows. While intake operations and pumping levels are dictated by many factors, Sacramento 3 

River diversions are limited during low flows by operational rules. The nature and extent of impacts 4 

caused by diversions at an intake are dependent in large part on the location of the intake on the 5 

river. To minimize the intake effects on river surface elevations, intakes were designed as on-bank 6 

structures and were placed so that river flood and flow characteristic will be minimally altered. 7 

Based on hydrologic modelling, even at the lowest river flows (taking into account both seasonal 8 

and tidal variations) and at maximum intake operation (full diversions at each of five alternative 9 

intakes), estimates are that boat draft depths of at least 16.5 feet will be maintained within the 10 

Sacramento River. (Planning and Design of Navigation Locks United States Army Corps of Engineers, 11 

EM 1110-2-2602 (September 30, 1995) pages 3-8.) This river depth has occurred historically and 12 

has been adequate to support navigation along the Sacramento River. Additionally, under these 13 

same intake divisions/river flows, water surface elevations would be lowered by no more than 0.7 14 

foot, which represents a localized and maximum estimate. Surface elevations downstream of the 15 

intakes would be affected less, and during higher river flow and lower intake diversions, river 16 

depths would be greater than the minimum estimate. 17 

The minimal changes in surface water elevation anticipated under Alternative 2A, even assuming a 18 

maximum lowering of 0.7 foot, would not likely expose any currently unexposed natural or man-19 

made features that would affect or impede navigation and there would be no new snags or 20 

obstructions that would impede navigation. 21 

Moreover, even when operating at maximum capacity, the intakes would not alter flows in a way 22 

that would affect commercial vessels or recreational watercraft. The intakes are designed to ensure 23 

pumping velocities will have minimal impacts on aquatic species. It is unlikely that changes in flow 24 

velocity would be perceptible to operators of marine vessels or recreational watercraft and would 25 

have no effect on navigation.  26 

Additional information regarding changes to surface water elevations can be found in Chapter 6, 27 

Surface Water. 28 

NEPA Effects: Water surface changes and potential impacts associated with intake operation are not 29 

considered adverse. Water depth and surface elevations will not be significantly effected (either 30 

localized or downstream of the intake structures) and will therefore not have an adverse effect on 31 

navigation.  32 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 33 

navigation caused by changes in surface water elevation, by themselves, are not considered 34 

environmental impacts under CEQA. Any secondary physical environmental impacts that may result 35 

are covered under other impacts. Nonetheless, as explained above, changes in surface water 36 

elevation during operation of the intakes will not have a significant impact on navigation.  37 

Impact TRANS-14: Potential Effects on Navigation Caused by Sedimentation From 38 

Construction of Intakes 39 

The potential impacts on navigation caused by sedimentation under Alternative 2A would be similar 40 

to those described for Alternative 4. Although Alternative 2A includes two additional intakes 41 

(Alternative 2A includes five intakes compared to three for Alternative 4), the effects to 42 
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sedimentation caused by construction of the proposed intakes is highly localized, and therefore, the 1 

higher number of intakes would not result in a greater level of impacts on navigation.  2 

Construction for Intakes 1, 2, 3, 4, and 5 or Intakes 1, 2, 3, 6, and 7 would be accomplished using 3 

coffer dams at each intake location. Coffer dams will isolate each construction area from the 4 

Sacramento River and will be used to de-water the construction area. Construction of coffer dams 5 

would require sheet pile driving that would result in incremental suspension of bed sediments. 6 

These effects would be temporary and would not have an effect on navigation. Sheet piles at the 7 

edge of the levee embankment would likely change eddy currents locally, but rock slope in the 8 

transition zone would limit those currents and potential changes to bed load dynamics. As a result, 9 

erosion and sedimentation into the Sacramento River during intake construction would be minimal.  10 

Moreover, potential sedimentation effects will be further minimized by limiting the duration of in-11 

water construction activities and through implementing the environmental commitments described 12 

in Appendix 3B, Environmental Commitments, including the commitment to Develop and Implement 13 

Erosion and Sediment Control Plans to control short-term and long-term erosion and sedimentation 14 

effects and to restore soils and vegetation in areas affected by construction activities following 15 

construction. This commitment is related to Avoidance and Minimization Measure (AMM) 4, Erosion 16 

and Sediment Control Plan, described in BDCP Appendix 3.C. It is anticipated that multiple erosion 17 

and sediment control plans will be prepared for construction activities, each taking into account 18 

site-specific conditions such as proximity to surface water, erosion potential, drainage, etc. The 19 

plans will include all the necessary state requirements regarding erosion control and will implement 20 

BMPs for erosion and sediment control that will be in place for the duration of construction 21 

activities. 22 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 23 

Sedimentation) will further ensure that impacts from sedimentation are minimal.  24 

NEPA Effects: Construction of coffer dams and intake construction would not have an adverse effect 25 

on navigation through increased sedimentation and erosion/deposition in the navigable channel. 26 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 27 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 28 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 29 

under other impacts. Nonetheless, as explained above, changes in sedimentation during 30 

construction of the intakes will not have a significant impact on navigation. 31 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 32 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 33 

Impact TRANS-15: Potential Effects on Navigation Caused by Sedimentation From 34 

Construction of Barge Facilities 35 

The potential impacts on navigation caused by sedimentation under Alternative 2A would be similar 36 

to those described for Alternative 4. Although Alternative 2A includes a greater number of barge 37 

fleeting facilities (six compared to five for Alternative 4), the effects to sedimentation caused by 38 

construction of the facilities is highly localized, and therefore, the greater number of barge facilities 39 

would not result in a greater level of impacts on navigation.  40 
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Alternative 2A includes six barge unloading facilities to be built on or near the tunnel alignment 1 

similar to those described for Alternative 1A. The facilities would be used to transfer pipeline 2 

construction equipment and materials to and from construction sites and would be removed after 3 

construction was completed. The facilities would likely include in-water and over-water structures, 4 

such as piling dolphins, docks, ramps, and possibly conveyors for loading and unloading materials; 5 

and vehicles and other machinery. Construction of the facilities would involve piles at each location.  6 

To address potential erosion and sedimentation impacts from barge facility construction associated 7 

with Alternative 2A, the project proponents will ensure that a Barge Operations Plan is developed 8 

and implemented for facility construction. The requirements for the Barge Operations Plan are 9 

described in Draft EIR/EIS Appendix 3B, Environmental Commitments. This commitment is related 10 

to AMM7, Barge Operations Plan, described in BDCP Appendix 3.C. This plan will be developed and 11 

submitted by the construction contractors per standard DWR contract specifications. Erosion 12 

control measures during construction activities at project locations are provided in Appendix 3B, 13 

Environmental Commitments, as noted above in the discussion of the intakes. Fleeting facilities will 14 

be either docking facilities built through pile and wharves or loaded and unloaded using landward 15 

positioned cranes. In either case, through AMM7 and the Environmental Commitments, impacts on 16 

sedimentation through construction related activities will be localized and minimal.  17 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 18 

Sedimentation) will further ensure that impacts from sedimentation are minimal. 19 

NEPA Effects: Construction and operation of the barge facilities under Alternative 2A would not 20 

have an adverse effect on navigation. 21 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 22 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 23 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 24 

under other impacts. Nonetheless, as explained above, changes in sedimentation from the 25 

temporary barge facilities will not have a significant impact on navigation.  26 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 27 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 28 

Impact TRANS-16: Potential Effects on Navigation Caused by Sedimentation From 29 

Construction of Clifton Court Forebay 30 

Alternative 2A would not involve expansion or modifications to Clifton Court Forebay. Moreover, 31 

while Clifton Court Forebay is a “navigable water,” use of the forebay is limited to maintenance 32 

operations and is not open to commercial or recreational navigation. 33 

NEPA Effects: No effect. 34 

CEQA Conclusion: No Impact.  35 

Impact TRANS-17: Potential Effects on Navigation Caused by Sedimentation From Operation 36 

of Intakes 37 

The potential impacts on navigation caused by sedimentation under Alternative 2A would be similar 38 

to those described for Alternative 4. Although Alternative 2A includes two additional intakes 39 
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(Alternative 2A includes five intakes compared to three for Alternative 4), the effects to 1 

sedimentation during operation of the proposed intakes under Alternative 2A would be similar to 2 

those described for Alternative 4 for the reasons described below. 3 

Sediment loads are present in the Sacramento River as bed loads or distributed within the water 4 

column. The Sacramento River is sediment “starved” for most of the year since upstream reservoirs 5 

act as settling basins for suspended sediments. In most cases, sediment load is concentrated on the 6 

river bed and this bed load depends on several factors including particle size, particle density and 7 

flow velocity. To exclude bed loads from entering intake structures during operation, design criteria 8 

for the intakes require that the lowest point of the screen is placed above the river bed in such a way 9 

that there is no change in bed sediment erosion/distribution patterns. Additionally, screen locations 10 

for this alternative are placed on the outer bends of the river to minimize scour, erosion and 11 

sediment loading at those locations. Flow control baffles at intakes would be adjusted to control 12 

sedimentation near the screens as needed and air jets at screens are proposed to re-suspend 13 

sediments as needed. 14 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 15 

Sedimentation) will further ensure that impacts from sedimentation are minimal. 16 

NEPA Effects: Operational criteria and design specifications for intake operations will result in no 17 

change to water column or bed load sediment dynamics. Erosion and deposition patterns will 18 

change little if any during intake operation. As a result, there will be no adverse effect on navigation 19 

either near or downstream of the intake locations. 20 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 21 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 22 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 23 

under other impacts. Nonetheless, as explained above, changes in sedimentation during operation of 24 

the proposed intakes will not have a significant impact on navigation.  25 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 26 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 27 

Impact TRANS-18: Potential Effects on Navigation From Construction and Operations of Head 28 

of Old River Barrier 29 

Under Alternative 2A, an operable barrier would be placed at the head of Old River at the confluence 30 

with the San Joaquin River. The potential navigation impacts from construction and operations of 31 

Head of Old River barrier would be identical to those described for Alternative 4. 32 

Alternative 2A proposes work at the Head of Old River including the construction of fish and flow 33 

control gates as well as a small boat lock to allow recreational boat passage. An analysis of potential 34 

impacts of this work on navigation was completed in 2005 by Jones and Stokes (South Delta 35 

Improvements Program Vol I: Environmental Impact Statement/Environmental Impact Report. 36 

Draft. October. (J&S 020533.02.) State Clearinghouse #2002092065. Sacramento, CA.) (“SDIP 37 

EIS/EIR”). The SDIP EIS/R analyzed whether the proposed barrier/gates facility and locks would 38 

cause a change in south Delta flows or water level, river flows or surface water elevations that 39 

would result in substantial changes to existing recreational or commercial boating activity and 40 

opportunities.  41 
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The changes in access to Delta waterways by boats and other vessels during construction and 1 

operation of the gates, during channel dredging activities, and attributable to changes in water 2 

levels/depths were addressed. Most of the waterways in the immediate project vicinity are public 3 

waterways navigable by recreational craft, including rowboats, large houseboats, and cabin cruisers. 4 

These waterways are also navigable by smaller commercial vessels, including towing and salvage 5 

vessels, clamshell dredges, dredges for repair and maintenance of levees and channels, and pile-6 

driving vessels. Boat access points in the project area include River’s End Marina, located on the 7 

south side of the DMC, at the confluence with Old River; Tracy Oasis Marina Resort, located on the 8 

east side of Tracy Boulevard and the north side of Old River; and possibly at Heinbockle Harbor, 9 

located at Tracy Boulevard, on the south side of Grant Line/Fabian and Bell Canal.  10 

According to a California Department of Parks and Recreation (DPR) survey, minimal boat launching 11 

and use occurs in the project area. The channels within the project area are too small to 12 

accommodate large commercial vessels, and because the channels are also part of an existing 13 

temporary barriers project, larger vessels cannot use these channels when the barriers are in place. 14 

A boat lock at the proposed facility would ensure boat access upstream of the gate regardless of gate 15 

operations. In this regard, upstream boat access could improve over current conditions. 16 

Additionally, from June 16 through September 30, the gates will be open and no boat lock operations 17 

will be necessary. 18 

With respect to both recreational and commercial navigation, and based on analysis provided in the 19 

SDIP EIS/EIR, boat access impacts during facility construction will be less than significant (p. 5.8-14, 20 

5.8-18, 5.8-21), impacts on navigation caused by water level changes during barrier operation will 21 

be less than significant (p. 5.8-15. 5.8-19, 5.8-22), impact on non-recreational boaters due to 22 

temporary dredging operation will be less than significant (p. 5.8-16, 5.8-19, 5.8-22), and impacts on 23 

recreation as a result of constructing and operating any of the alternatives will not be significant (p. 24 

7.4-1). 25 

Construction of the operable barrier could result in increased sedimentation near the gates. 26 

Maintenance dredging around the gate would be necessary to clear out sediment deposits. Dredging 27 

around the gates would be conducted using a sealed clamshell dredge. Depending on the rate of 28 

sedimentation, maintenance would occur every 3 to 5 years. A formal dredging plan with further 29 

details on specific maintenance dredging activities will be developed prior to dredging activities. 30 

Guidelines related to dredging activities, including compliance with in-water work windows and 31 

turbidity standards are described further in Appendix 3B, Environmental Commitments, under 32 

Disposal and Reuse of Spoils, Reusable Tunnel Material (RTM), and Dredged Material. These activities 33 

would ensure that sedimentation would not result in an adverse impact on navigation.  34 

NEPA Effects: With respect to construction and operations of the Head of Old River Barrier, 35 

Alternative 2A would have no adverse effect on either commercial or recreational navigation 36 

activities. 37 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 38 

navigation, by themselves, are not considered environmental impacts under CEQA. Any secondary 39 

physical environmental impacts that may result are covered under other impacts. Nonetheless, as 40 

explained above, construction and operations of the Head of Old River barrier will not have a 41 

significant impact on navigation.  42 
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Impact TRANS-19: Potential Cumulative Effects on Navigation From Construction and 1 

Operations of Water Conveyance Facilities 2 

As explained above and with respect to the construction and operation of these facilities, Alternative 3 

2A would not result in an adverse effects to navigation due to water level elevation changes or 4 

altered sedimentation patterns. It is highly unlikely that other projects would combine with these 5 

impacts of the project to result in cumulative effects on navigation. This is because the minimal 6 

effects of these elements of the project on navigation are localized and would combine only with 7 

probable future projects if the projects were located immediately adjacent to the project 8 

components. There are no other reasonably foreseeable projects proposed to be located near or 9 

adjacent to the planned Alternative 2A facilities. 10 

NEPA Effects: Alternative 2A in combination with other reasonably foreseeable projects would not 11 

have a cumulatively adverse effect on navigation. 12 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 13 

navigation, by themselves, are not considered environmental impacts under CEQA. Any secondary 14 

physical environmental impacts that may result are covered under other impacts. Nonetheless, as 15 

explained above, Alternative 2A in combination with other reasonably foreseeable projects would 16 

not have a cumulatively significant impact on navigation. 17 

19.3.3.6 Alternative 2B—Dual Conveyance with East Alignment and Five 18 

Intakes (15,000 cfs; Operational Scenario B) 19 

Impact TRANS-2: Increased Construction Vehicle Trips Exacerbating Unacceptable Pavement 20 

Conditions 21 

NEPA Effects: The estimate of the number of vehicles generated by construction activities would be 22 

slightly higher for Alternative 2B compared to Alternative 1B due to the addition of an operable 23 

barrier at the head of Old River. As shown in Table 19-18, construction of Alternative 1B would 24 

contribute to further deterioration of the existing pavement condition, to less than the acceptable 25 

PCI or similar applicable threshold (Table 19-7), on a total of 48 roadway segments (entries in bold 26 

type). Damage to roadway pavement is expected throughout the study area (Figure 19-4a) on 27 

various local and state roads, as well as on a few interstates. The effect of roadway damage to these 28 

segments during construction would be adverse. Mitigation Measures TRANS-2a through TRANS-2c 29 

are available to reduce this effect, but not necessarily to a level that would not be adverse, as the 30 

BDCP proponents cannot ensure that the agreements or encroachment permits will be obtained 31 

from the relevant transportation agencies. If an agreement or encroachment permit is not obtained, 32 

an adverse effect in the form of deficient pavement conditions would occur. Accordingly, this effect 33 

could remain adverse. If, however, mitigation agreement(s) or encroachment permit(s) providing 34 

for the improvement or replacement of pavement are obtained and any other necessary agreements 35 

are completed, adverse effects could be avoided. 36 

CEQA Conclusion: Construction would add trips, exacerbating unacceptable pavement conditions to 37 

below acceptable thresholds (Table 19-7) at the 48 locations shown in Table 19-18. The impact of 38 

roadway damage during construction would be potentially significant. Mitigation Measures TRANS-39 

2a through TRANS-2c would reduce the severity of this impact, but not necessarily to less-than-40 

significant levels, as the BDCP proponents cannot ensure that the agreements or encroachment 41 

permits will be obtained from the relevant transportation agencies. If an agreement or 42 
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encroachment permit is not obtained, a significant impact in the form of deficient pavement 1 

conditions would occur. Accordingly, this impact could be significant and unavoidable. If, however, 2 

mitigation agreement(s) or encroachment permit(s) providing for the improvement or replacement 3 

of pavement are obtained and any other necessary agreements are completed, impacts would be 4 

reduced to less than significant. 5 

Impact TRANS-12: Potential Effects on Navigation From Changes in Surface Water Elevations 6 

Caused by Construction of Water Conveyance Facilities 7 

The potential impacts on navigation caused by changes in surface water elevation during 8 

construction of the proposed intakes under Alternative 2B would be similar to those described for 9 

Alternative 4. Although Alternative 2B includes two additional intakes (Alternative 2B includes five 10 

intakes compared to three for Alternative 4), the effects to surface water elevation caused by 11 

construction of the proposed intakes is highly localized, and therefore, the higher number of intakes 12 

would not result in a greater level of impacts on navigation.  13 

Alternative 2B would include the construction of five fish-screened intakes on the west bank of the 14 

Sacramento River. Alternative 2B, however, could potentially entail two different intake and intake 15 

pumping plant locations. As an alternative to Intakes 1–5, intake locations 1, 2, 3, 6, and 7 are being 16 

considered. Unlike the other intakes, Intakes 6 and 7 would be downstream of Sutter and Steamboat 17 

Sloughs. Construction of the intakes would be accomplished using coffer dams at each location. 18 

Coffer dams will isolate each construction area from the Sacramento River and will be used to de-19 

water the construction area. Intakes and screens have been designed and located on-bank to 20 

minimize changes to river flow characteristics. Nevertheless, some localized water elevation 21 

changes will occur upstream and adjacent to each coffer dam at these intake sites due to facility 22 

location within the river. These localized surface elevation changes will not exceed an increase of 23 

0.10 feet at any intake location even at high river flows (when surface elevation changes would be 24 

expected to be highest). This represents the highest surface upstream elevation increase after coffer 25 

dam removal and during intake operation. Because this maximum increase in elevation is entirely 26 

localized, downstream surface elevation changes during intake construction would be insignificant 27 

and changes to river depth and width at any location will be insignificant. As a result, boat passage 28 

and river use, including Sacramento River tributaries, will not be affected.  29 

As explained in Chapter 6, Surface Water, construction of facilities within or adjacent to waterways 30 

could change surface water elevations or runoff characteristics. Alternative 2B would have potential 31 

impacts associated with alterations to drainage patterns, stream courses, and runoff, and the 32 

potential for slightly increased surface water elevations in the rivers and streams during 33 

construction of facilities located within the waterway, as described under Alternative 1A. 34 

Construction under Alternative 2B would not result in a substantial decrease in surface water 35 

elevations on any navigable waterways and therefore would not have an adverse effect on 36 

navigation. Although the increase in surface water elevations in rivers and streams under 37 

Alternative 2B creates a potential impact regarding flooding (which is considered less-than-38 

significant with implementation of Mitigation Measure SW-4) the changes in surface water elevation 39 

would not have any adverse effects on navigation. See Chapter 6, Surface Water, for additional 40 

information regarding changes to surface water under Alternative 2B.  41 

NEPA Effects: Water surface changes and potential impacts associated with intake construction are 42 

not considered adverse to navigation. Water depth and surface elevations will not be substantially 43 

effected during construction of the water conveyance facilities (either localized or downstream of 44 
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the intake structures). Although some construction activities and in-water features (i.e., cofferdams) 1 

may cause minor changes in surface water elevations, these effects are highly localized and surface 2 

water elevations would not increase by more than .10 feet at any location, even during flood events. 3 

These changes would not result in a substantial decrease in surface water elevations on any 4 

navigable waterways. Therefore, surface water changes associated with construction of the water 5 

conveyance facilities would not cause an adverse impact on navigation.  6 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 7 

navigation caused by changes in surface water elevation, by themselves, are not considered 8 

environmental impacts under CEQA. Any secondary physical environmental impacts that may result 9 

are covered under other impacts. Nonetheless, as explained above, changes in surface water 10 

elevation during construction of the intakes will not have a significant impact on navigation.  11 

Impact TRANS-13: Potential Effects of Navigation from Changes in Surface Elevations Caused 12 

by Operation of Intakes 13 

The potential impacts on navigation caused by changes in surface water elevation during operation 14 

of the proposed intakes under Alternative 2B would be identical to those described for Alternative 4, 15 

despite the fact that Alternative 2B includes five intakes (two more than Alternative 4) and despite 16 

the fact that Alternative 2B has a 15,000 cfs total conveyance capacity (compared to 9,000 cfs for 17 

Alternative 4). This is because the hydraulic modeling scenario and analysis included five intakes 18 

because that is the maximum number of intakes included under any alternative. The modeling also 19 

assumed the highest North Delta diversion capacity allowed under any alternative (15,000 cfs).  20 

With respect to Alternative 2B, operation of Intakes 1, 2, 3, 4, and 5, or Intakes 1, 2, 3, 6, and 7 may 21 

have localized effects on water surface elevation during certain operational regimes and at various 22 

river flows. While intake operations and pumping levels are dictated by many factors, Sacramento 23 

River diversions are limited during low flows by operational rules. The nature and extent of impacts 24 

caused by diversions at an intake are dependent in large part on the location of the intake on the 25 

river. To minimize the intake effects on river surface elevations, intakes were designed as on-bank 26 

structures and were placed so that river flood and flow characteristic will be minimally altered. 27 

Based on hydrologic modelling, even at the lowest river flows (taking into account both seasonal 28 

and tidal variations) and at maximum intake operation (full diversions at each of five alternative 29 

intakes), estimates are that boat draft depths of at least 16.5 feet will be maintained within the 30 

Sacramento River. (Planning and Design of Navigation Locks United States Army Corps of Engineers, 31 

EM 1110-2-2602 (September 30, 1995) pages 3-8.) This river depth has occurred historically and 32 

has been adequate to support navigation along the Sacramento River. Additionally, under these 33 

same intake divisions/river flows, water surface elevations would be lowered by no more than 0.7 34 

foot, which represents a localized and maximum estimate. Surface elevations downstream of the 35 

intakes would be affected less, and during higher river flow and lower intake diversions, river 36 

depths would be greater than the minimum estimate. 37 

The minimal changes in surface water elevation anticipated under Alternative 2B, even assuming a 38 

maximum lowering of 0.7 foot, would not likely expose any currently unexposed natural or man-39 

made features that would affect or impede navigation and there would be no new snags or 40 

obstructions that would impede navigation.  41 

Moreover, even when operating at maximum capacity, the intakes would not alter flows in a way 42 

that would affect commercial vessels or recreational watercraft. The intakes are designed to ensure 43 

pumping velocities will have minimal impacts on aquatic species. It is unlikely that changes in flow 44 
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velocity would be perceptible to operators of marine vessels or recreational watercraft and would 1 

have no effect on navigation.  2 

Additional information regarding changes to surface water elevations can be found in Chapter 6, 3 

Surface Water. 4 

NEPA Effects: Water surface changes and potential impacts associated with intake operation are not 5 

considered adverse. Water depth and surface elevations will not be significantly effected (either 6 

localized or downstream of the intake structures) and will therefore not have an adverse effect on 7 

navigation.  8 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 9 

navigation caused by changes in surface water elevation, by themselves, are not considered 10 

environmental impacts under CEQA. Any secondary physical environmental impacts that may result 11 

are covered under other impacts. Nonetheless, as explained above, changes in surface water 12 

elevation during operation of the intakes will not have a significant impact on navigation.  13 

Impact TRANS-14: Potential Effects on Navigation Caused by Sedimentation From 14 

Construction of Intakes 15 

The potential impacts on navigation caused by sedimentation under Alternative 2B would be similar 16 

to those described for Alternative 4. Although Alternative 2B includes two additional intakes 17 

(Alternative 2B includes five intakes compared to three for Alternative 4), the effects to 18 

sedimentation caused by construction of the proposed intakes is highly localized, and therefore, the 19 

higher number of intakes would not result in a greater level of impacts on navigation.  20 

Construction for Intakes 1, 2, 3, 4, and 5 or Intakes 1, 2, 3, 6, and 7 would be accomplished using 21 

coffer dams at each intake location. Coffer dams will isolate each construction area from the 22 

Sacramento River and will be used to de-water the construction area. Construction of coffer dams 23 

would require sheet pile driving that would result in incremental suspension of bed sediments. 24 

These effects would be temporary and would not have an effect on navigation. Sheet piles at the 25 

edge of the levee embankment would likely change eddy currents locally, but rock slope in the 26 

transition zone would limit those currents and potential changes to bed load dynamics. As a result, 27 

erosion and sedimentation into the Sacramento River during intake construction would be minimal. 28 

Moreover, potential sedimentation effects will be further minimized by limiting the duration of in-29 

water construction activities and through implementing the environmental commitments described 30 

in Appendix 3B, Environmental Commitments, including the commitment to Develop and Implement 31 

Erosion and Sediment Control Plans to control short-term and long-term erosion and sedimentation 32 

effects and to restore soils and vegetation in areas affected by construction activities following 33 

construction. This commitment is related to Avoidance and Minimization Measure (AMM) 4, Erosion 34 

and Sediment Control Plan, described in BDCP Appendix 3.C. It is anticipated that multiple erosion 35 

and sediment control plans will be prepared for construction activities, each taking into account 36 

site-specific conditions such as proximity to surface water, erosion potential, drainage, etc. The 37 

plans will include all the necessary state requirements regarding erosion control and will implement 38 

BMPs for erosion and sediment control that will be in place for the duration of construction 39 

activities. 40 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 41 

Sedimentation) will further ensure that impacts from sedimentation are minimal. 42 
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NEPA Effects: Construction of coffer dams and intake construction would not have an adverse effect 1 

on navigation through increased sedimentation and erosion/deposition in the navigable channel. 2 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 3 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 4 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 5 

under other impacts. Nonetheless, as explained above, changes in sedimentation during 6 

construction of the intakes will not have a significant impact on navigation.  7 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 8 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 9 

Impact TRANS-15: Potential Effects on Navigation Caused by Sedimentation From 10 

Construction of Barge Facilities 11 

The potential impacts on navigation caused by sedimentation under Alternative 2B would be similar 12 

in type to those described for Alternative 4; however, the effect would be less because Alternative 13 

2B includes only one temporary barge unloading facility. 14 

Like alternative 1B, Alternative 2B includes a temporary barge unloading facility to be built on 15 

Fourteenmile Slough, at the junction of the slough and the San Joaquin River (Mapbook Figure 15-2). 16 

The facility would be used to transfer pipeline construction equipment and materials to and from 17 

construction sites and would be removed after construction was completed. The facility would likely 18 

include in-water and over-water structures, such as piling dolphins, docks, ramps, and possibly 19 

conveyors for loading and unloading materials; and vehicles and other machinery. Construction of 20 

the facility would involve piles.  21 

To address potential erosion and sedimentation impacts from barge facility construction associated 22 

with Alternative 2B, the project proponents will ensure that a Barge Operations Plan is developed 23 

and implemented for facility construction. The requirements for the Barge Operations Plan are 24 

described in Draft EIR/EIS Appendix 3B, Environmental Commitments. This commitment is related 25 

to AMM7, Barge Operations Plan, described in BDCP Appendix 3.C. This plan will be developed and 26 

submitted by the construction contractors per standard DWR contract specifications. Erosion 27 

control measures during construction activities at project locations are provided in Appendix 3B, 28 

Environmental Commitments, as noted above in the discussion of the intakes. Fleeting facilities will 29 

be either docking facilities built through pile and wharves or loaded and unloaded using landward 30 

positioned cranes. In either case, through AMM7 and the Environmental Commitments, impacts on 31 

sedimentation through construction related activities will be localized and minimal.  32 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 33 

Sedimentation) will further ensure that impacts from sedimentation are minimal. 34 

NEPA Effects: Construction and operation of the barge facilities under Alternative 2B would not 35 

have an adverse effect on navigation.  36 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 37 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 38 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 39 

under other impacts. Nonetheless, as explained above, changes in sedimentation from the 40 

temporary barge facilities will not have a significant impact on navigation.  41 
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Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 1 

Impact TRANS-16: Potential Effects on Navigation Caused by Sedimentation From 2 

Construction of Clifton Court Forebay 3 

Alternative 2B would not involve expansion or modifications to Clifton Court Forebay. Moreover, 4 

while Clifton Court Forebay is a “navigable water,” use of the forebay is limited to maintenance 5 

operations and is not open to commercial or recreational navigation.  6 

NEPA Effects: No effect. 7 

CEQA Conclusion: No Impact.  8 

Impact TRANS-17: Potential Effects on Navigation Caused by Sedimentation From Operation 9 

of Intakes 10 

The potential impacts on navigation caused by sedimentation under Alternative 2B would be similar 11 

to those described for Alternative 4. Although Alternative 2B includes two additional intakes 12 

(Alternative 2B includes five intakes compared to three for Alternative 4), the effects to 13 

sedimentation during operation of the proposed intakes under Alternative 2B would be similar to 14 

those described for Alternative 4 for the reasons described below. 15 

Sediment loads are present in the Sacramento River as bed loads or distributed within the water 16 

column. The Sacramento River is sediment “starved” for most of the year since upstream reservoirs 17 

act as settling basins for suspended sediments. In most cases, sediment load is concentrated on the 18 

river bed and this bed load depends on several factors including particle size, particle density and 19 

flow velocity. To exclude bed loads from entering intake structures during operation, design criteria 20 

for the intakes require that the lowest point of the screen is placed above the river bed in such a way 21 

that there is no change in bed sediment erosion/distribution patterns. Additionally, screen locations 22 

for this alternative are placed on the outer bends of the river to minimize scour, erosion and 23 

sediment loading at those locations. Flow control baffles at intakes would be adjusted to control 24 

sedimentation near the screens as needed and air jets at screens are proposed to re-suspend 25 

sediments as needed. 26 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 27 

Sedimentation) will further ensure that impacts from sedimentation are minimal.  28 

NEPA Effects: Operational criteria and design specifications for intake operations will result in no 29 

change to water column or bed load sediment dynamics. Erosion and deposition patterns will 30 

change little if any during intake operation. As a result, there will be no adverse effect on navigation 31 

either near or downstream of the intake locations. 32 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 33 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 34 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 35 

under other impacts. Nonetheless, as explained above, changes in sedimentation during operation of 36 

the proposed intakes will not have a significant impact on navigation.  37 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 38 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 39 
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Impact TRANS-18: Potential Effects on Navigation From Construction and Operations of Head 1 

of Old River Barrier 2 

Under Alternative 2B, an operable barrier would be placed at the head of Old River at the confluence 3 

with the San Joaquin River. The potential navigation impacts from construction and operations of 4 

Head of Old River barrier would be identical to those described for Alternative 4.  5 

Alternative 2B proposes work at the Head of Old River including the construction of fish and flow 6 

control gates as well as a small boat lock to allow recreational boat passage. An analysis of potential 7 

impacts of this work on navigation was completed in 2005 by Jones and Stokes (South Delta 8 

Improvements Program Vol I: Environmental Impact Statement/Environmental Impact Report. 9 

Draft. October. (J&S 020533.02.) State Clearinghouse #2002092065. Sacramento, CA.) (“SDIP 10 

EIS/EIR”). The SDIP EIS/R analyzed whether the proposed barrier/gates facility and locks would 11 

cause a change in south Delta flows or water level, river flows or surface water elevations that 12 

would result in substantial changes to existing recreational or commercial boating activity and 13 

opportunities.  14 

The changes in access to Delta waterways by boats and other vessels during construction and 15 

operation of the gates, during channel dredging activities, and attributable to changes in water 16 

levels/depths were addressed. Most of the waterways in the immediate project vicinity are public 17 

waterways navigable by recreational craft, including rowboats, large houseboats, and cabin cruisers. 18 

These waterways are also navigable by smaller commercial vessels, including towing and salvage 19 

vessels, clamshell dredges, dredges for repair and maintenance of levees and channels, and pile-20 

driving vessels. Boat access points in the project area include River’s End Marina, located on the 21 

south side of the DMC, at the confluence with Old River; Tracy Oasis Marina Resort, located on the 22 

east side of Tracy Boulevard and the north side of Old River; and possibly at Heinbockle Harbor, 23 

located at Tracy Boulevard, on the south side of Grant Line/Fabian and Bell Canal.  24 

According to a California Department of Parks and Recreation (DPR) survey, minimal boat launching 25 

and use occurs in the project area. The channels within the project area are too small to 26 

accommodate large commercial vessels, and because the channels are also part of an existing 27 

temporary barriers project, larger vessels cannot use these channels when the barriers are in place. 28 

A boat lock at the proposed facility would ensure boat access upstream of the gate regardless of gate 29 

operations. In this regard, upstream boat access could improve over current conditions. 30 

Additionally, from June 16 through September 30, the gates will be open and no boat lock operations 31 

will be necessary. 32 

With respect to both recreational and commercial navigation, and based on analysis provided in the 33 

SDIP EIS/EIR, boat access impacts during facility construction will be less than significant (p. 5.8-14, 34 

5.8-18, 5.8-21), impacts on navigation caused by water level changes during barrier operation will 35 

be less than significant (p. 5.8-15. 5.8-19, 5.8-22), impact on non-recreational boaters due to 36 

temporary dredging operation will be less than significant (p. 5.8-16, 5.8-19, 5.8-22), and impacts on 37 

recreation as a result of constructing and operating any of the alternatives will not be significant (p. 38 

7.4-1). 39 

Construction of the operable barrier could result in increased sedimentation near the gates. 40 

Maintenance dredging around the gate would be necessary to clear out sediment deposits. Dredging 41 

around the gates would be conducted using a sealed clamshell dredge. Depending on the rate of 42 

sedimentation, maintenance would occur every 3 to 5 years. A formal dredging plan with further 43 

details on specific maintenance dredging activities will be developed prior to dredging activities. 44 
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Guidelines related to dredging activities, including compliance with in-water work windows and 1 

turbidity standards are described further in Appendix 3B, Environmental Commitments, under 2 

Disposal and Reuse of Spoils, Reusable Tunnel Material (RTM), and Dredged Material. These activities 3 

would ensure that sedimentation would not result in an adverse impact on navigation.  4 

NEPA Effects: With respect to construction and operations of the Head of Old River Barrier, 5 

Alternative 2B would have no adverse effect on either commercial or recreational navigation 6 

activities. 7 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 8 

navigation, by themselves, are not considered environmental impacts under CEQA. Any secondary 9 

physical environmental impacts that may result are covered under other impacts. Nonetheless, as 10 

explained above, construction and operations of the Head of Old River barrier will not have a 11 

significant impact on navigation.  12 

Impact TRANS-19: Potential Cumulative Effects on Navigation From Construction and 13 

Operations of Water Conveyance Facilities 14 

As explained above and with respect to the construction and operation of these facilities, Alternative 15 

2B would not result in an adverse effects to navigation due to water level elevation changes or 16 

altered sedimentation patterns. It is highly unlikely that other projects would combine with these 17 

impacts of the project to result in cumulative effects on navigation. This is because the minimal 18 

effects of these elements of the project on navigation are localized and would combine only with 19 

probable future projects if the projects were located immediately adjacent to the project 20 

components. There are no other reasonably foreseeable projects proposed to be located near or 21 

adjacent to the planned Alternative 2B facilities. 22 

NEPA Effects: Alternative 2B in combination with other reasonably foreseeable projects would not 23 

have a cumulatively adverse effect on navigation. 24 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 25 

navigation, by themselves, are not considered environmental impacts under CEQA. Any secondary 26 

physical environmental impacts that may result are covered under other impacts. Nonetheless, as 27 

explained above, Alternative 2B in combination with other reasonably foreseeable projects would 28 

not have a cumulatively significant impact on navigation. 29 

19.3.3.7 Alternative 2C—Dual Conveyance with West Alignment and Intakes 30 

W1–W5 (15,000 cfs; Operational Scenario B) 31 

Impact TRANS-1: Increased Construction Vehicle Trips Resulting in Unacceptable LOS 32 

Conditions 33 

NEPA Effects: The number of vehicles generated by construction activities would be slightly higher 34 

for Alternative 2C due to the addition of an operable barrier at the head of Old River. As shown in 35 

Table 19-21, under BPBG conditions, a total of 20 roadway segments would exceed LOS for at least 1 36 

hour during the 6:00 AM to 7:00 PM analysis period. As shown in Table 19-21, construction 37 

associated with Alternative 2C would cause LOS thresholds to be exceeded for at least 1 hour during 38 

the 6:00 AM to 7:00 PM analysis period on a total of 56 roadway segments under BPBGPP conditions 39 

(entries in bold type). Alternative 2C would therefore temporarily exacerbate an already 40 

unacceptable LOS under BPBG conditions on 36 roadway segments (56 minus the 20 that would 41 
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already be operating at an unacceptable LOS under BPBG conditions). Figure 19-3a shows the study 1 

roadway segments that could experience substantial roadway operation effects. 2 

The decrease in LOS below applicable thresholds during construction would be adverse at the 3 

locations identified in Table 19-21 because construction associated with Alternative 2C would cause 4 

LOS thresholds (Table 19-7) to be exceeded for at least 1 hour during the 6:00 AM to 7:00 PM 5 

analysis period. Alternative 2C would also temporarily exacerbate an already unacceptable LOS 6 

under BPBG conditions at 36 roadway segments (56 minus the 19 that would already be operating 7 

at an unacceptable LOS under BPBG conditions). While decreases in traffic conditions will occur 8 

throughout the study area, the highest concentration of roadway segments below applicable LOS 9 

threshold occurs on state roadways, including SR-12, I-80, SR-4, and I-205. Standards will also be 10 

exceeded on several local roadways, including all segments studied in West Sacramento and Yolo 11 

County. 12 

Mitigation Measures TRANS-1a through TRANS-1c are available to reduce this effect. Collectively, 13 

these measures include requirements to avoid or reduce circulation effects, notify the public of 14 

construction activities, provide alternate access routes, require direct haulers to pull over in the 15 

event of an emergency, limit/prohibit the amount of construction activity on congested roadways, 16 

and enhance roadway conditions. Although TRANS-1a through TRANS-1c would reduce the severity 17 

of this effect, the BDCP proponents are not solely responsible for the timing, nature, or complete 18 

funding of required improvements. If an improvement that is identified in any mitigation 19 

agreement(s) contemplated by Mitigation Measure TRANS-1c is not fully funded and constructed 20 

before the project’s contribution to the effect is made, an adverse effect in the form of unacceptable 21 

LOS would occur. Therefore, this effect would be adverse. If, however, all improvements required to 22 

avoid adverse effects prove to be feasible and any necessary agreements are completed before the 23 

project’s contribution to the effect is made, effects would not be adverse. 24 

CEQA Conclusion: Construction under Alternative 2C would add hourly traffic volumes to study area 25 

roadways that would exceed acceptable LOS threshold (Table 19-7). As shown in Table 19-21, traffic 26 

volumes during construction of Alternative 2C would temporarily exacerbate already unacceptable 27 

LOS under BPBG conditions during the 6:00 AM to 7:00 PM analysis period during the time of 28 

project construction. This impact would be temporary, but significant. Mitigation Measures TRANS-29 

1a through TRANS-1c would reduce the severity of this impact, but not to less-than-significant 30 

levels. The BDCP proponents cannot ensure that the improvements will be fully funded or 31 

constructed prior to the project’s contribution to the impact. If an improvement that is identified in 32 

any mitigation agreement(s) contemplated by Mitigation Measure TRANS-1c is not fully funded and 33 

constructed before the project’s contribution to the impact is made, a significant impact in the form 34 

of unacceptable LOS would occur. Accordingly, this impact would be significant and unavoidable. If, 35 

however, all improvements required to avoid significant impacts prove to be feasible and any 36 

necessary agreements are completed before the project’s contribution to the effect is made, impacts 37 

would be less than significant. 38 

Impact TRANS-12: Potential Effects on Navigation From Changes in Surface Water Elevations 39 

Caused by Construction of Water Conveyance Facilities 40 

The potential impacts on navigation caused by changes in surface water elevation during 41 

construction of the proposed intakes under Alternative 2C would be similar to those described for 42 

Alternative 4. Although Alternative 2C includes two additional intakes (Alternative 2C includes five 43 

intakes compared to three for Alternative 4), the effects to surface water elevation caused by 44 
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construction of the proposed intakes is highly localized, and therefore, the higher number of intakes 1 

would not result in a greater level of impacts on navigation.  2 

Alternative 2C includes the construction of five fish-screened intakes (Intakes 1, 2, 3, 4, and 5) on the 3 

bank of the Sacramento River between Clarksburg and Walnut Grove. The planned locations of the 4 

intakes are generally the same as those proposed for Alternative 1A, as described previously, with 5 

the exception that intake facilities would be constructed on the west side of the river rather than the 6 

east side. Construction for Intakes 1, 2, 3, 4, and 5 would be accomplished using coffer dams at each 7 

location. Coffer dams will isolate each construction area from the Sacramento River and will be used 8 

to de-water the construction area. Intakes and screens have been designed and located on-bank to 9 

minimize changes to river flow characteristics. Nevertheless, some localized water elevation 10 

changes will occur upstream and adjacent to each coffer dam at these intake sites due to facility 11 

location within the river. These localized surface elevation changes will not exceed an increase of 12 

0.10 feet at any intake location even at high river flows (when surface elevation changes would be 13 

expected to be highest). This represents the highest surface upstream elevation increase after coffer 14 

dam removal and during intake operation. Because this maximum increase in elevation is entirely 15 

localized, downstream surface elevation changes during intake construction would be insignificant 16 

and changes to river depth and width at any location will be insignificant. As a result, boat passage 17 

and river use, including Sacramento River tributaries, will not be affected. 18 

As explained in Chapter 6, Surface Water, construction of facilities within or adjacent to waterways 19 

could change surface water elevations or runoff characteristics. Alternative 2C would have potential 20 

impacts associated with alterations to drainage patterns, stream courses, and runoff, and potential 21 

for slightly increased surface water elevations in the rivers and streams from the construction of 22 

facilities located within the waterway, as described under Alternative 1A. Construction under 23 

Alternative 2C would not result in a substantial decrease in surface water elevations on any 24 

navigable waterways and therefore would not have an adverse effect on navigation. Although the 25 

increase in surface water elevations in rivers and streams under Alternative 2C creates a potential 26 

impact regarding flooding (which is considered less-than-significant with implementation of 27 

Mitigation Measure SW-4) the changes in surface water elevation would not have any adverse 28 

effects on navigation. See Chapter 6, Surface Water, for additional information regarding changes to 29 

surface water under Alternative 2C.  30 

NEPA Effects: Water surface changes and potential impacts associated with intake construction are 31 

not considered adverse to navigation. Water depth and surface elevations will not be substantially 32 

effected from construction of the water conveyance facilities (either localized or downstream of the 33 

intake structures). Although some construction activities and in-water features (i.e., cofferdams) 34 

may cause minor changes in surface water elevations, these effects are highly localized and surface 35 

water elevations would not increase by more than .10 feet at any location, even during flood events. 36 

These changes would not result in a substantial decrease in surface water elevations on any 37 

navigable waterways. Therefore, surface water changes associated with construction of the water 38 

conveyance facilities would not cause an adverse impact on navigation.  39 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 40 

navigation caused by changes in surface water elevation, by themselves, are not considered 41 

environmental impacts under CEQA. Any secondary physical environmental impacts that may result 42 

are covered under other impacts. Nonetheless, as explained above, changes in surface water 43 

elevation during construction of the intakes will not have a significant impact on navigation.  44 
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Impact TRANS-13: Potential Effects of Navigation from Changes in Surface Elevations Caused 1 

by Operation of Intakes 2 

The potential impacts on navigation caused by changes in surface water elevation during operation 3 

of the proposed intakes under Alternative 2C would be identical to those described for Alternative 4, 4 

despite the fact that Alternative 2C includes five intakes (two more than Alternative 4) and despite 5 

the fact that Alternative 2C has a 15,000 cfs total conveyance capacity (compared to 9,000 cfs for 6 

Alternative 4). This is because the hydraulic modeling scenario and analysis included five intakes 7 

because that is the maximum number of intakes included under any alternative. The modeling also 8 

assumed the highest North Delta diversion capacity allowed under any alternative (15,000 cfs). 9 

With respect to Alternative 2C, operation of Intakes 1, 2, 3, 4, and 5 may have localized effects on 10 

water surface elevation during certain operational regimes and at various river flows. While intake 11 

operations and pumping levels are dictated by many factors, Sacramento River diversions are 12 

limited during low flows by operational rules. The nature and extent of impacts caused by 13 

diversions at an intake are dependent in large part on the location of the intake on the river. To 14 

minimize the intake effects on river surface elevations, intakes were designed as on-bank structures 15 

and were placed so that river flood and flow characteristic will be minimally altered. Based on 16 

hydrologic modelling, even at the lowest river flows (taking into account both seasonal and tidal 17 

variations) and at maximum intake operation (full diversions at each of five alternative intakes), 18 

estimates are that boat draft depths of at least 16.5 feet will be maintained within the Sacramento 19 

River. (Planning and Design of Navigation Locks United States Army Corps of Engineers, EM 1110-2-20 

2602 (September 30, 1995) pages 3-8.) This river depth has occurred historically and has been 21 

adequate to support navigation along the Sacramento River. Additionally, under these same intake 22 

divisions/river flows, water surface elevations would be lowered by no more than 0.7 foot, which 23 

represents a localized and maximum estimate. Surface elevations downstream of the intakes would 24 

be affected less, and during higher river flow and lower intake diversions, river depths would be 25 

greater than the minimum estimate. 26 

The minimal changes in surface water elevation anticipated under Alternative 2C, even assuming a 27 

maximum lowering of 0.7 foot, would not likely expose any currently unexposed natural or man-28 

made features that would affect or impede navigation and there would be no new snags or 29 

obstructions that would impede navigation.  30 

Moreover, even when operating at maximum capacity, the intakes would not alter flows in a way 31 

that would affect commercial vessels or recreational watercraft. The intakes are designed to ensure 32 

pumping velocities will have minimal impacts on aquatic species. It is unlikely that changes in flow 33 

velocity would be perceptible to operators of marine vessels or recreational watercraft and would 34 

have no effect on navigation.  35 

Additional information regarding changes to surface water elevations can be found in Chapter 6, 36 

Surface Water. 37 

NEPA Effects: Water surface changes and potential impacts associated with intake operation are not 38 

considered adverse. Water depth and surface elevations will not be significantly effected (either 39 

localized or downstream of the intake structures) and will therefore not have an adverse effect on 40 

navigation. 41 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 42 

navigation caused by changes in surface water elevation, by themselves, are not considered 43 
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environmental impacts under CEQA. Any secondary physical environmental impacts that may result 1 

are covered under other impacts. Nonetheless, as explained above, changes in surface water 2 

elevation during operation of the intakes will not have a significant impact on navigation.  3 

Impact TRANS-14: Potential Effects on Navigation Caused by Sedimentation From 4 

Construction of Intakes 5 

The potential impacts on navigation caused by sedimentation under Alternative 2C would be similar 6 

to those described for Alternative 4. Although Alternative 2C includes two additional intakes 7 

(Alternative 2C includes five intakes compared to three for Alternative 4), the effects to 8 

sedimentation caused by construction of the proposed intakes is highly localized, and therefore, the 9 

higher number of intakes would not result in a greater level of impacts on navigation.  10 

Construction for Intakes 1, 2, 3, 4, and 5 would be accomplished using coffer dams at each intake 11 

location. Coffer dams will isolate each construction area from the Sacramento River and will be used 12 

to de-water the construction area. Construction of coffer dams would require sheet pile driving that 13 

would result in incremental suspension of bed sediments. These effects would be temporary and 14 

would not have an effect on navigation. Sheet piles at the edge of the levee embankment would likely 15 

change eddy currents locally, but rock slope in the transition zone would limit those currents and 16 

potential changes to bed load dynamics. As a result, erosion and sedimentation into the Sacramento 17 

River during intake construction would be minimal. 18 

Moreover, potential sedimentation effects will be further minimized by limiting the duration of in-19 

water construction activities and through implementing the environmental commitments described 20 

in Appendix 3B, Environmental Commitments, including the commitment to Develop and Implement 21 

Erosion and Sediment Control Plans to control short-term and long-term erosion and sedimentation 22 

effects and to restore soils and vegetation in areas affected by construction activities following 23 

construction. This commitment is related to Avoidance and Minimization Measure (AMM) 4, Erosion 24 

and Sediment Control Plan, described in BDCP Appendix 3.C. It is anticipated that multiple erosion 25 

and sediment control plans will be prepared for construction activities, each taking into account 26 

site-specific conditions such as proximity to surface water, erosion potential, drainage, etc. The 27 

plans will include all the necessary state requirements regarding erosion control and will implement 28 

BMPs for erosion and sediment control that will be in place for the duration of construction 29 

activities. 30 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 31 

Sedimentation) will further ensure that impacts from sedimentation are minimal.  32 

NEPA Effects: Construction of coffer dams and intake construction would not have an adverse effect 33 

on navigation through increased sedimentation and erosion/deposition in the navigable channel. 34 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 35 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 36 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 37 

under other impacts. Nonetheless, as explained above, changes in sedimentation during 38 

construction of the intakes will not have a significant impact on navigation.  39 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 40 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 41 
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Impact TRANS-15: Potential Effects on Navigation Caused by Sedimentation From 1 

Construction of Barge Facilities 2 

The potential impacts on navigation caused by sedimentation under Alternative 2C would be similar 3 

in type to those described for Alternative 4; however, the effect would be less because Alternative 4 

2C includes fewer temporary barge unloading facilities. 5 

Alternative 2C includes two barge unloading facilities to be built on Cache Slough and the 6 

Sacramento River (Mapbook Figure 15-3). The facilities would be used to transfer pipeline 7 

construction equipment and materials to and from construction sites and would be removed after 8 

construction was completed. The facilities would likely include in-water and over-water structures, 9 

such as piling dolphins, docks, ramps, and possibly conveyors for loading and unloading materials; 10 

and vehicles and other machinery. Construction of the facilities would involve piles at each location.  11 

To address potential erosion and sedimentation impacts from barge facility construction associated 12 

with Alternative 2C, the project proponents will ensure that a Barge Operations Plan is developed 13 

and implemented for facility construction. The requirements for the Barge Operations Plan are 14 

described in Draft EIR/EIS Appendix 3B, Environmental Commitments. This commitment is related 15 

to AMM7, Barge Operations Plan, described in BDCP Appendix 3.C. This plan will be developed and 16 

submitted by the construction contractors per standard DWR contract specifications. Erosion 17 

control measures during construction activities at project locations are provided in Appendix 3B, 18 

Environmental Commitments, as noted above in the discussion of the intakes. Fleeting facilities will 19 

be either docking facilities built through pile and wharves or loaded and unloaded using landward 20 

positioned cranes. In either case, through AMM7 and the Environmental Commitments, impacts on 21 

sedimentation through construction related activities will be localized and minimal.  22 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 23 

Sedimentation) will further ensure that impacts from sedimentation are minimal.  24 

NEPA Effects: Construction and operation of the barge facilities under Alternative 2C would not 25 

have an adverse effect on navigation.  26 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 27 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 28 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 29 

under other impacts. Nonetheless, as explained above, changes in sedimentation from the 30 

temporary barge facilities will not have a significant impact on navigation.  31 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 32 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 33 

Impact TRANS-16: Potential Effects on Navigation Caused by Sedimentation From 34 

Construction of Clifton Court Forebay 35 

Alternative 2C would not involve expansion or modifications to Clifton Court Forebay. Moreover, 36 

while Clifton Court Forebay is a “navigable water,” use of the forebay is limited to maintenance 37 

operations and is not open to commercial or recreational navigation.  38 

NEPA Effects: No effect. 39 

CEQA Conclusion: No Impact.  40 
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Impact TRANS-17: Potential Effects on Navigation Caused by Sedimentation From Operation 1 

of Intakes 2 

The potential impacts on navigation caused by sedimentation under Alternative 2C would be similar 3 

to those described for Alternative 4. Although Alternative 2C includes two additional intakes 4 

(Alternative 2C includes five intakes compared to three for Alternative 4), the effects to 5 

sedimentation during operation of the proposed intakes under Alternative 2C would be similar to 6 

those described for Alternative 4 for the reasons described below. 7 

Sediment loads are present in the Sacramento River as bed loads or distributed within the water 8 

column. The Sacramento River is sediment “starved” for most of the year since upstream reservoirs 9 

act as settling basins for suspended sediments. In most cases, sediment load is concentrated on the 10 

river bed and this bed load depends on several factors including particle size, particle density and 11 

flow velocity. To exclude bed loads from entering intake structures during operation, design criteria 12 

for the intakes require that the lowest point of the screen is placed above the river bed in such a way 13 

that there is no change in bed sediment erosion/distribution patterns. Additionally, screen locations 14 

for this alternative are placed on the outer bends of the river to minimize scour, erosion and 15 

sediment loading at those locations. Flow control baffles at intakes would be adjusted to control 16 

sedimentation near the screens as needed and air jets at screens are proposed to re-suspend 17 

sediments as needed.  18 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 19 

Sedimentation) will further ensure that impacts from sedimentation are minimal.  20 

NEPA Effects: Operational criteria and design specifications for intake operations will result in no 21 

change to water column or bed load sediment dynamics. Erosion and deposition patterns will 22 

change little if any during intake operation. As a result, there will be no adverse effect on navigation 23 

either near or downstream of the intake locations. 24 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 25 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 26 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 27 

under other impacts. Nonetheless, as explained above, changes in sedimentation during operation of 28 

the proposed intakes will not have a significant impact on navigation.  29 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 30 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4 31 

Impact TRANS-18: Potential Effects on Navigation From Construction and Operations of Head 32 

of Old River Barrier 33 

Under Alternative 2C, an operable barrier would be placed at the head of Old River at the confluence 34 

with the San Joaquin River. The potential navigation impacts from construction and operations of 35 

Head of Old River barrier would be identical to those described for Alternative 4. 36 

Alternative 2C proposes work at the Head of Old River including the construction of fish and flow 37 

control gates as well as a small boat lock to allow recreational boat passage. An analysis of potential 38 

impacts of this work on navigation was completed in 2005 by Jones and Stokes (South Delta 39 

Improvements Program Vol I: Environmental Impact Statement/Environmental Impact Report. 40 

Draft. October. (J&S 020533.02.) State Clearinghouse #2002092065. Sacramento, CA.) (“SDIP 41 
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EIS/EIR”). The SDIP EIS/R analyzed whether the proposed barrier/gates facility and locks would 1 

cause a change in south Delta flows or water level, river flows or surface water elevations that 2 

would result in substantial changes to existing recreational or commercial boating activity and 3 

opportunities.  4 

The changes in access to Delta waterways by boats and other vessels during construction and 5 

operation of the gates, during channel dredging activities, and attributable to changes in water 6 

levels/depths were addressed. Most of the waterways in the immediate project vicinity are public 7 

waterways navigable by recreational craft, including rowboats, large houseboats, and cabin cruisers. 8 

These waterways are also navigable by smaller commercial vessels, including towing and salvage 9 

vessels, clamshell dredges, dredges for repair and maintenance of levees and channels, and pile-10 

driving vessels. Boat access points in the project area include River’s End Marina, located on the 11 

south side of the DMC, at the confluence with Old River; Tracy Oasis Marina Resort, located on the 12 

east side of Tracy Boulevard and the north side of Old River; and possibly at Heinbockle Harbor, 13 

located at Tracy Boulevard, on the south side of Grant Line/Fabian and Bell Canal.  14 

According to a California Department of Parks and Recreation (DPR) survey, minimal boat launching 15 

and use occurs in the project area. The channels within the project area are too small to 16 

accommodate large commercial vessels, and because the channels are also part of an existing 17 

temporary barriers project, larger vessels cannot use these channels when the barriers are in place. 18 

A boat lock at the proposed facility would ensure boat access upstream of the gate regardless of gate 19 

operations. In this regard, upstream boat access could improve over current conditions. 20 

Additionally, from June 16 through September 30, the gates will be open and no boat lock operations 21 

will be necessary. 22 

With respect to both recreational and commercial navigation, and based on analysis provided in the 23 

SDIP EIS/EIR, boat access impacts during facility construction will be less than significant (p. 5.8-14, 24 

5.8-18, 5.8-21), impacts on navigation caused by water level changes during barrier operation will 25 

be less than significant (p. 5.8-15. 5.8-19, 5.8-22), impact on non-recreational boaters due to 26 

temporary dredging operation will be less than significant (p. 5.8-16, 5.8-19, 5.8-22), and impacts on 27 

recreation as a result of constructing and operating any of the alternatives will not be significant (p. 28 

7.4-1).  29 

Construction of the operable barrier could result in increased sedimentation near the gates. 30 

Maintenance dredging around the gate would be necessary to clear out sediment deposits. Dredging 31 

around the gates would be conducted using a sealed clamshell dredge. Depending on the rate of 32 

sedimentation, maintenance would occur every 3 to 5 years. A formal dredging plan with further 33 

details on specific maintenance dredging activities will be developed prior to dredging activities. 34 

Guidelines related to dredging activities, including compliance with in-water work windows and 35 

turbidity standards are described further in Appendix 3B, Environmental Commitments, under 36 

Disposal and Reuse of Spoils, Reusable Tunnel Material (RTM), and Dredged Material. These activities 37 

would ensure that sedimentation would not result in an adverse impact on navigation.  38 

NEPA Effects: With respect to construction and operations of the Head of Old River Barrier, 39 

Alternative 2C would have no adverse effect on either commercial or recreational navigation 40 

activities. 41 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 42 

navigation, by themselves, are not considered environmental impacts under CEQA. Any secondary 43 

physical environmental impacts that may result are covered under other impacts. Nonetheless, as 44 
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explained above, construction and operation of the Head of Old River operable barrier will not have 1 

a significant impact on navigation.  2 

Impact TRANS-19: Potential Cumulative Effects on Navigation From Construction and 3 

Operations of Water Conveyance Facilities 4 

As explained above and with respect to the construction and operation of these facilities, Alternative 5 

2C would not result in an adverse effects to navigation due to water level elevation changes or 6 

altered sedimentation patterns. It is highly unlikely that other projects would combine with these 7 

impacts of the project to result in cumulative effects on navigation. This is because the minimal 8 

effects of these elements of the project on navigation are localized and would combine only with 9 

probable future projects if the projects were located immediately adjacent to the project 10 

components. There are no other reasonably foreseeable projects proposed to be located near or 11 

adjacent to the planned Alternative 2C facilities. 12 

NEPA Effects: Alternative 2C in combination with other reasonably foreseeable projects would not 13 

have a cumulatively adverse effect on navigation. 14 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 15 

navigation, by themselves, are not considered environmental impacts under CEQA. Any secondary 16 

physical environmental impacts that may result are covered under other impacts. Nonetheless, as 17 

explained above, Alternative 2C in combination with other reasonably foreseeable projects would 18 

not have a cumulatively significant impact on navigation. 19 

19.3.3.8 Alternative 3—Dual Conveyance with Pipeline/Tunnel and Intakes 1 20 

and 2 (6,000 cfs; Operational Scenario A) 21 

Impact TRANS-1: Increased Construction Vehicle Trips Resulting in Unacceptable LOS 22 

Conditions 23 

NEPA Effects: The estimate of the number of vehicles generated by construction activities would be 24 

lower compared to Alternative 1A due to the reduction in the number of intakes (approximately 25 

60% reduction). Localized impacts in the vicinity of Intakes 3, 4, and 5 would not occur. 26 

As shown in Table 19-8, under BPBG conditions, a total of 25 roadway segments would exceed LOS 27 

for at least 1 hour during the 6:00 AM to 7:00 PM analysis period. As also shown in Table 19-8, 28 

construction associated with Alternative 3 would cause LOS thresholds to be exceeded for at least 1 29 

hour during the 6:00 AM to 7:00 PM analysis period on a total of 47 roadway segments under 30 

BPBGPP conditions (entries in bold type). Alternative 3 would therefore temporarily exacerbate an 31 

already unacceptable LOS under BPBG conditions on 22 roadway segments (47 minus the 25 that 32 

would already be operating at an unacceptable LOS under BPBG conditions). Figure 19-3a shows the 33 

study roadway segments that could experience substantial roadway operation effects. 34 

The decrease in LOS below applicable thresholds during construction would be adverse at the 35 

locations identified in Table 19-8 because construction associated with Alternative 3 would cause 36 

LOS thresholds (Table 19-7) to be exceeded for at least 1 hour during the 6:00 AM to 7:00 PM 37 

analysis period. Alternative 3 would also temporarily exacerbate an already unacceptable LOS under 38 

BPBG conditions at 22 roadway segments (47 minus the 25 that would already be operating at an 39 

unacceptable LOS under BPBG conditions). While decreases in traffic conditions will occur 40 

throughout the study area, the highest concentration of roadway segments below applicable LOS 41 
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threshold occurs on state roadways, including SR-12, I-80, SR-4, and I-205. Standards will also be 1 

exceeded on several local roadways, include all segments studied in West Sacramento. 2 

Mitigation Measures TRANS-1a through TRANS-1c are available to reduce this effect. Collectively, 3 

these measures include requirements to avoid or reduce circulation effects, notify the public of 4 

construction activities, provide alternate access routes, require direct haulers to pull over in the 5 

event of an emergency, limit/prohibit the amount of construction activity on congested roadways, 6 

and enhance roadway conditions. Although TRANS-1a through TRANS-1c would reduce the severity 7 

of this effect, the BDCP proponents are not solely responsible for the timing, nature, or complete 8 

funding of required improvements. If an improvement that is identified in any mitigation 9 

agreement(s) contemplated by Mitigation Measure TRANS-1c is not fully funded and constructed 10 

before the project’s contribution to the effect is made, an adverse effect in the form of unacceptable 11 

LOS would occur. Therefore, this effect would be adverse. If, however, all improvements required to 12 

avoid adverse effects prove to be feasible and any necessary agreements are completed before the 13 

project’s contribution to the effect is made, effects would not be adverse. 14 

CEQA Conclusion: Construction under Alternative 3 would add hourly traffic volumes to study area 15 

roadways that would exceed acceptable LOS threshold (Table 19-7). As shown in Table 19-8, traffic 16 

volumes during construction of Alternative 3 would temporarily exacerbate already unacceptable 17 

LOS under BPBG conditions during the 6:00 AM to 7:00 PM analysis period during the time of 18 

project construction. This impact would be temporary, but significant. Mitigation Measures TRANS-19 

1a through TRANS-1c would reduce the severity of this impact, but not to less-than-significant 20 

levels. The BDCP proponents cannot ensure that the improvements will be fully funded or 21 

constructed prior to the project’s contribution to the impact. If an improvement that is identified in 22 

any mitigation agreement(s) contemplated by Mitigation Measure TRANS-1c is not fully funded and 23 

constructed before the project’s contribution to the impact is made, a significant impact in the form 24 

of unacceptable LOS would occur. Accordingly, this impact would be significant and unavoidable. If, 25 

however, all improvements required to avoid significant impacts prove to be feasible and any 26 

necessary agreements are completed before the project’s contribution to the effect is made, impacts 27 

would be less than significant. 28 

Impact TRANS-12: Potential Effects on Navigation From Changes in Surface Water Elevations 29 

Caused by Construction of Water Conveyance Facilities 30 

The potential impacts on navigation caused by changes in surface water elevation during 31 

construction of the proposed intakes under Alternative 3 would be similar to those described for 32 

Alternative 4. Although Alternative 3 includes one less intakes (Alternative 3 includes two intakes 33 

compared to three for Alternative 4), the effects to surface water elevation caused by construction of 34 

the proposed intakes is highly localized, and therefore, the number of intakes would not 35 

substantially change the analysis. Nevertheless, because Alternative 3 includes less intakes, the 36 

effects to surface elevations caused by intakes would likely be less than those described for 37 

Alternative 4. 38 

Alternative 3 includes the construction of two fish-screened intakes (Intakes 1 and 2) on the east 39 

bank of the Sacramento River. Construction for Intakes 1 and 2 would be accomplished using coffer 40 

dams at each location. Coffer dams will isolate each construction area from the Sacramento River 41 

and will be used to de-water the construction area. Intakes and screens have been designed and 42 

located on-bank to minimize changes to river flow characteristics. Nevertheless, some localized 43 

water elevation changes will occur upstream and adjacent to each coffer dam at these intake sites 44 
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due to facility location within the river. These localized surface elevation changes will not exceed an 1 

increase of 0.10 feet at any intake location even at high river flows (when surface elevation changes 2 

would be expected to be highest). This represents the highest surface upstream elevation increase 3 

after coffer dam removal and during intake operation. Because this maximum increase in elevation 4 

is entirely localized, downstream surface elevation changes during intake construction would be 5 

insignificant and changes to river depth and width at any location will be insignificant. As a result, 6 

boat passage and river use, including Sacramento River tributaries, will not be affected.  7 

As explained in Chapter 6, Surface Water, construction of facilities within or adjacent to waterways 8 

could change surface water elevations or runoff characteristics. Alternative 3 would result in 9 

alterations to drainage patterns, stream courses, and runoff, and potential for slightly increased 10 

surface water elevations in the rivers and streams from construction of facilities located within the 11 

waterway, similar in type but to a lesser extent than described for Alternative 1A. Construction of 12 

the facilities under Alternative 3 would not result in a substantial decrease in surface water 13 

elevations on any navigable waterways and therefore would not have an adverse effect on 14 

navigation. Although the increase in surface water elevations in rivers and streams under 15 

Alternative 3 creates a potential impact regarding flooding (which is considered less-than-16 

significant with implementation of Mitigation Measure SW-4) the changes in surface water elevation 17 

would not have any adverse effects on navigation. See Chapter 6, Surface Water, for additional 18 

information regarding changes to surface water under Alternative 3.  19 

NEPA Effects: Water surface changes and potential impacts associated with intake construction are 20 

not considered adverse to navigation. Water depth and surface elevations will not be substantially 21 

effected during construction and operation of the water conveyance facilities (either localized or 22 

downstream of the intake structures). Although some construction activities and in-water features 23 

(i.e., cofferdams) may cause minor changes in surface water elevations, these effects are highly 24 

localized and surface water elevations would not increase by more than .10 feet at any location, even 25 

during flood events. These changes would not result in a substantial decrease in surface water 26 

elevations on any navigable waterways. Therefore, surface water changes associated with 27 

construction of the water conveyance facilities would not cause an adverse impact on navigation.  28 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 29 

navigation caused by changes in surface water elevation, by themselves, are not considered 30 

environmental impacts under CEQA. Any secondary physical environmental impacts that may result 31 

are covered under other impacts. Nonetheless, as explained above, changes in surface water 32 

elevation during construction of the intakes will not have a significant impact on navigation.  33 

Impact TRANS-13: Potential Effects of Navigation from Changes in Surface Elevations Caused 34 

by Operation of Intakes 35 

The potential impacts on navigation caused by changes in surface water elevation during operation 36 

of the proposed intakes under Alternative 3 would be similar in type to those described for 37 

Alternative 4; however, the effect will likely be much less under Alternative 3 because Alternative 3 38 

includes two intakes (one less than Alternative 4) and because Alternative 3 has a 6,000 cfs total 39 

conveyance capacity (compared to 9,000 cfs for Alternative 4). In any event, the hydraulic modeling 40 

scenario and analysis for changes in surface water elevations included five intakes because that is 41 

the maximum number of intakes included under any alternative. The modeling also assumed the 42 

highest North Delta diversion capacity allowed under any alternative (15,000 cfs). Again, because 43 
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Alternative 3 includes only two intakes, and only 9,000 cfs capacity, the imp[act would be much less 1 

than described for Alternative 4.  2 

With respect to Alternative 3, operation of Intakes 1 and 2 may have localized effects on water 3 

surface elevation during certain operational regimes and at various river flows. While intake 4 

operations and pumping levels are dictated by many factors, Sacramento River diversions are 5 

limited during low flows by operational rules. The nature and extent of impacts caused by 6 

diversions at an intake are dependent in large part on the location of the intake on the river. To 7 

minimize the intake effects on river surface elevations, intakes were designed as on-bank structures 8 

and were placed so that river flood and flow characteristic will be minimally altered. Based on 9 

hydrologic modelling, even at the lowest river flows (taking into account both seasonal and tidal 10 

variations) and at maximum intake operation (full diversions at each of five alternative intakes), 11 

estimates are that boat draft depths of at least 16.5 feet will be maintained within the Sacramento 12 

River. (Planning and Design of Navigation Locks United States Army Corps of Engineers, EM 1110-2-13 

2602 (September 30, 1995) pages 3-8.) This river depth has occurred historically and has been 14 

adequate to support navigation along the Sacramento River. Additionally, under these same intake 15 

divisions/river flows, water surface elevations would be lowered by no more than 0.7 foot, which 16 

represents a localized and maximum estimate. Surface elevations downstream of the intakes would 17 

be affected less, and during higher river flow and lower intake diversions, river depths would be 18 

greater than the minimum estimate. 19 

The minimal changes in surface water elevation anticipated under Alternative 3, even assuming a 20 

maximum lowering of 0.7 foot, would not likely expose any currently unexposed natural or man-21 

made features that would affect or impede navigation and there would be no new snags or 22 

obstructions that would impede navigation.  23 

Moreover, even when operating at maximum capacity, the intakes would not alter flows in a way 24 

that would affect commercial vessels or recreational watercraft. The intakes are designed to ensure 25 

pumping velocities will have minimal impacts on aquatic species. It is unlikely that changes in flow 26 

velocity would be perceptible to operators of marine vessels or recreational watercraft and would 27 

have no effect on navigation.  28 

Additional information regarding changes to surface water elevations can be found in Chapter 6, 29 

Surface Water. 30 

NEPA Effects: Water surface changes and potential impacts associated with intake operation are not 31 

considered adverse. Water depth and surface elevations will not be significantly effected (either 32 

localized or downstream of the intake structures) and will therefore not have an adverse effect on 33 

navigation.  34 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 35 

navigation caused by changes in surface water elevation, by themselves, are not considered 36 

environmental impacts under CEQA. Any secondary physical environmental impacts that may result 37 

are covered under other impacts. Nonetheless, as explained above, changes in surface water 38 

elevation during operation of the intakes will not have a significant impact on navigation.  39 
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Impact TRANS-14: Potential Effects on Navigation Caused by Sedimentation From 1 

Construction of Intakes 2 

The potential impacts on navigation caused by sedimentation under Alternative 3 would be similar 3 

in type to those described for Alternative 4; however, the impacts would be less under Alternative 3 4 

because Alternative 3 includes one less intake (Alternative 3 includes two intakes compared to three 5 

for Alternative 4). In any event, the effects to sedimentation caused by construction of the proposed 6 

intakes is highly localized, and therefore, the lower number of intakes does not substantially change 7 

the analysis.  8 

Construction for Intakes 1 and 2 would be accomplished using coffer dams at each intake location. 9 

Coffer dams will isolate each construction area from the Sacramento River and will be used to de-10 

water the construction area. Construction of coffer dams would require sheet pile driving that would 11 

result in incremental suspension of bed sediments. These effects would be temporary and would not 12 

have an effect on navigation. Sheet piles at the edge of the levee embankment would likely change 13 

eddy currents locally, but rock slope in the transition zone would limit those currents and potential 14 

changes to bed load dynamics. As a result, erosion and sedimentation into the Sacramento River 15 

during intake construction would be minimal.  16 

Moreover, potential sedimentation effects will be further minimized by limiting the duration of in-17 

water construction activities and through implementing the environmental commitments described 18 

in Appendix 3B, Environmental Commitments, including the commitment to Develop and Implement 19 

Erosion and Sediment Control Plans to control short-term and long-term erosion and sedimentation 20 

effects and to restore soils and vegetation in areas affected by construction activities following 21 

construction. This commitment is related to Avoidance and Minimization Measure (AMM) 4, Erosion 22 

and Sediment Control Plan, described in BDCP Appendix 3.C. It is anticipated that multiple erosion 23 

and sediment control plans will be prepared for construction activities, each taking into account 24 

site-specific conditions such as proximity to surface water, erosion potential, drainage, etc. The 25 

plans will include all the necessary state requirements regarding erosion control and will implement 26 

BMPs for erosion and sediment control that will be in place for the duration of construction 27 

activities. 28 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 29 

Sedimentation) will further ensure that impacts from sedimentation are minimal.  30 

NEPA Effects: Construction of coffer dams and intake construction would not have an adverse effect 31 

on navigation through increased sedimentation and erosion/deposition in the navigable channel. 32 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 33 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 34 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 35 

under other impacts. Nonetheless, as explained above, changes in sedimentation during 36 

construction of the intakes will not have a significant impact on navigation.  37 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 38 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 39 
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Impact TRANS-15: Potential Effects on Navigation Caused by Sedimentation From 1 

Construction of Barge Facilities 2 

The potential impacts on navigation caused by sedimentation under Alternative 3 would be similar 3 

to those described for Alternative 4. Although Alternative 3 includes a greater number of barge 4 

fleeting facilities (six compared to five for Alternative 4), the effects to sedimentation caused by 5 

construction of the facilities is highly localized, and therefore, the greater number of barge facilities 6 

would not result in a greater level of impacts on navigation.  7 

Because it includes fewer intakes, Alternative 3 would involve fewer temporary barge fleeting 8 

facilities than Alternative 4. The temporary barge landings would be constructed at locations 9 

adjacent to construction work areas for the delivery of construction materials. Each of the barge 10 

landings would likely include in-water and over-water structures, such as piling dolphins, docks, 11 

ramps, and possibly conveyors for loading and unloading materials; and vehicles and other 12 

machinery. Construction of the landings would involve piles at each landing.  13 

To address potential erosion and sedimentation impacts from barge facility construction associated 14 

with Alternative 3, the project proponents will ensure that a Barge Operations Plan is developed and 15 

implemented for facility construction. The requirements for the Barge Operations Plan are 16 

described in Draft EIR/EIS Appendix 3B, Environmental Commitments. This commitment is related 17 

to AMM7, Barge Operations Plan, described in BDCP Appendix 3.C. This plan will be developed and 18 

submitted by the construction contractors per standard DWR contract specifications. Erosion 19 

control measures during construction activities at project locations are provided in Appendix 3B, 20 

Environmental Commitments, as noted above in the discussion of the intakes. Fleeting facilities will 21 

be either docking facilities built through pile and wharves or loaded and unloaded using landward 22 

positioned cranes. In either case, through AMM7 and the Environmental Commitments, impacts on 23 

sedimentation through construction related activities will be localized and minimal. 24 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 25 

Sedimentation) will further ensure that impacts from sedimentation are minimal.  26 

NEPA Effects: Construction and operation of the barge facilities under Alternative 3 would not have 27 

an adverse effect on navigation.  28 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 29 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 30 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 31 

under other impacts. Nonetheless, as explained above, changes in sedimentation from the 32 

temporary barge facilities will not have a significant impact on navigation.  33 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 34 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 35 

Impact TRANS-16: Potential Effects on Navigation Caused by Sedimentation From 36 

Construction of Clifton Court Forebay 37 

Alternative 3 would not involve expansion or modifications to Clifton Court Forebay. Moreover, 38 

while Clifton Court Forebay is a “navigable water,” use of the forebay is limited to maintenance 39 

operations and is not open to commercial or recreational navigation.  40 
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NEPA Effects: No effect. 1 

CEQA Conclusion: No impact.  2 

Impact TRANS-17: Potential Effects on Navigation Caused by Sedimentation From Operation 3 

of Intakes 4 

The potential impacts on navigation caused by sedimentation under Alternative 3 would be similar 5 

in type to those described for Alternative 4; however, the impacts under Alternative 3 would be less 6 

because Alternative 3 includes one less intake (Alternative 3 includes two intakes compared to three 7 

for Alternative 4). In any event, the effects to sedimentation during operation of the proposed 8 

intakes under Alternative 3 would be similar to those described for Alternative 4 for the reasons 9 

described below. 10 

Sediment loads are present in the Sacramento River as bed loads or distributed within the water 11 

column. The Sacramento River is sediment “starved” for most of the year since upstream reservoirs 12 

act as settling basins for suspended sediments. In most cases, sediment load is concentrated on the 13 

river bed and this bed load depends on several factors including particle size, particle density and 14 

flow velocity. To exclude bed loads from entering intake structures during operation, design criteria 15 

for the intakes require that the lowest point of the screen is placed above the river bed in such a way 16 

that there is no change in bed sediment erosion/distribution patterns. Additionally, screen locations 17 

for this alternative are placed on the outer bends of the river to minimize scour, erosion and 18 

sediment loading at those locations. Flow control baffles at intakes would be adjusted to control 19 

sedimentation near the screens as needed and air jets at screens are proposed to re-suspend 20 

sediments as needed.  21 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 22 

Sedimentation) will further ensure that impacts from sedimentation are minimal.  23 

NEPA Effects: Operational criteria and design specifications for intake operations will result in no 24 

change to water column or bed load sediment dynamics. Erosion and deposition patterns will 25 

change little if any during intake operation. As a result, there will be no adverse effect on navigation 26 

either near or downstream of the intake locations. 27 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 28 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 29 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 30 

under other impacts. Nonetheless, as explained above, changes in sedimentation during operation of 31 

the proposed intakes will not have a significant impact on navigation.  32 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 33 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 34 

Impact TRANS-18: Potential Effects on Navigation From Construction and Operations of Head 35 

of Old River Barrier 36 

Operable barriers would not be constructed under Alternative 3. An operable barrier at the head of 37 

Old River would be constructed to support operations of Alternatives 2A, 2B, 2C, 2D, 4 and 4A only.  38 

NEPA Effects: No effect. 39 
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CEQA Conclusion: No Impact.  1 

Impact TRANS-19: Potential Cumulative Effects on Navigation From Construction and 2 

Operations of Water Conveyance Facilities 3 

As explained above and with respect to the construction and operation of these facilities, Alternative 4 

3 would not result in an adverse effects to navigation due to water level elevation changes or altered 5 

sedimentation patterns. It is highly unlikely that other projects would combine with these impacts of 6 

the project to result in cumulative effects on navigation. This is because the minimal effects of these 7 

elements of the project on navigation are localized and would combine only with probable future 8 

projects if the projects were located immediately adjacent to the project components. There are no 9 

other reasonably foreseeable projects proposed to be located near or adjacent to the planned 10 

Alternative 3 facilities. 11 

NEPA Effects: Alternative 3 in combination with other reasonably foreseeable projects would not 12 

have a cumulatively adverse effect on navigation. 13 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 14 

navigation, by themselves, are not considered environmental impacts under CEQA. Any secondary 15 

physical environmental impacts that may result are covered under other impacts. Nonetheless, as 16 

explained above, Alternative 3 in combination with other reasonably foreseeable projects would not 17 

have a cumulatively significant impact on navigation. 18 

19.3.3.9 Alternative 4—Dual Conveyance with Modified Pipeline/Tunnel and 19 

Intakes 2, 3, and 5 (9,000 cfs; Operational Scenario H) 20 

A total of three intakes would be constructed under Alternative 4. For the purposes of this analysis, 21 

Alternative 4 was assumed to include Intakes 2, 3, and 5. This alternative would also include an 22 

intermediate forebay, and tunnel conveyance system (Figures 3-9 and 3-10 in Chapter 3, Description 23 

of Alternatives). 24 

Impact TRANS-1: Increased Construction Vehicle Trips Resulting in Unacceptable LOS 25 

Conditions 26 

NEPA Effects: As shown in Table 19-25, under BPBG conditions, a total of 23 roadway segments 27 

would exceed LOS for at least 1 hour during the 6:00 AM to 7:00 PM analysis period. As also shown 28 

in Table 19-25, construction associated with Alternative 4 would cause LOS thresholds to be 29 

exceeded for at least 1 hour during the 6:00 AM to 7:00 PM analysis period on a total of 38 roadway 30 

segments under BPBGPP conditions (entries in bold type).1 Alternative 4 would therefore 31 

temporarily exacerbate an already unacceptable LOS under BPBG conditions on 15 roadway 32 

segments (38 minus the 23 that would already be operating at an unacceptable LOS under BPBG 33 

conditions). Figure 19-3b shows the study roadway segments that could experience substantial 34 

roadway operation (LOS) impacts. 35 

                                                             
1 The modeled traffic volumes in Table 19-25 represent a reasonable “worst-case” scenario, where all construction 
truck and employee trips are assigned to the roadway network for each analysis hour.  Increased traffic volumes on 
roadway segments would vary according to the time of day, construction schedule, and intensity of construction 
activity.  Please refer to Section 19.3.1, Methods for Analysis, for additional information.  
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The decrease in LOS below applicable thresholds during construction would be adverse at the 1 

locations identified in Table 19-25 because construction associated with Alternative 4 would cause 2 

LOS thresholds to be exceeded for at least 1 hour during the 6:00 AM to 7:00 PM analysis period. 3 

Alternative 4 would also temporarily exacerbate an already unacceptable LOS under BPBG 4 

conditions at 15 roadway segments (38 minus the 23 that would already be operating at an 5 

unacceptable LOS under BPBG conditions). While decreases in traffic conditions will occur 6 

throughout the study area, the highest concentration of roadway segments below applicable LOS 7 

threshold occurs on state roadways, including SR-12, I-80, SR-4, I-5, and I-205. Standards will also 8 

be exceeded on several local roadways, include all segments studied in West Sacramento. Minor 9 

delays and congestion may also be created during temporary realignment of Byron Highway/South 10 

Pacific Railroad, which is needed to construct the siphon connecting the new approach canal and 11 

Jones PP approach canal. 12 

Mitigation Measures TRANS-1a through TRANS-1c are available to reduce this effect. Collectively, 13 

these measures include requirements to avoid or reduce circulation effects, notify the public of 14 

construction activities, provide alternate access routes, require direct haulers to pull over in the 15 

event of an emergency, limit/prohibit the amount of construction activity on congested roadways, 16 

and enhance roadway conditions. Although TRANS-1a through TRANS-1c would reduce the severity 17 

of this effect, the BDCP proponents are not solely responsible for the timing, nature, or complete 18 

funding of required improvements. If an improvement that is identified in any mitigation 19 

agreement(s) contemplated by Mitigation Measure TRANS-1c is not fully funded and constructed 20 

before the project’s contribution to the effect is made, an adverse effect in the form of unacceptable 21 

LOS would occur. Therefore, this effect would be adverse. If, however, all improvements required to 22 

avoid adverse effects prove to be feasible and any necessary agreements are completed before the 23 

project’s contribution to the effect is made, effects would not be adverse. 24 

 25 
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Table 19-25. Level of Service for Modified Pipeline/Tunnel Alternative 4  1 

ID Segment From To 
LOS 
Threshold 

LOS 
Hourly 
Volume  
Threshold 

Baseline Conditions 

Baseline Plus 
Background Growth 
Conditions BPBGPP Conditions 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse 
Than LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

ALA 01 Byron Hwy 
Contra Costa 
Co./ Alameda Co. 
Line 

Alameda 
Co./San 
Joaquin Co. 
Line 

D 1,600 385 to 656 - 
477 to 
813 

- 
1,097 to 
1,433 

- 

BRE 
01 

Brentwood 
Blvd  
(old SR 4)1 

Delta Rd 
(Oakley City 
Limits) 

Balfour Rd 

C 970 
586 to 
1,516 

11 (7-9AM;  
10AM-
7PM) 

- - - - 

D 1,760 - - 
598 to 
1,547 

- 
1,218 to 
2,167 

9 (8-9AM; 
11-7PM) 

BRE 02 
Brentwood 
Blvd  
(old SR 4)1 

Balfour Rd 
Brentwood 
City Limits 
(South) 

C 1,920 
369 to 
1,013 

- - - - - 

D 3,540 - - 
373 to 
1,025 

- 
993 to 
1,645 

- 

BRE 03 Balfour Rd 
Brentwood Blvd  
(Old SR 4) 

Brentwood 
City Limits 

D 3,540 
437 to 
1,300 

- 
542 to 
1,612 

- 
922 to 
1,992 

- 

CC 01 
Bethel Island 
Rd 

Oakley City 
Limits 

End D 1,600 124 to 330 - 
154 to 
409 

- 239 to 494 - 

CC 02 Balfour Rd 
Brentwood City 
Limits 

Byron Hwy D 1,600 90 to 297 - 
112 to 
368 

- 197 to 453 - 

CC 03 Old SR 41 
Brentwood City 
Limits (South) 

Marsh Creek 
Rd 

C 790 
1,133 to 
1,682 

13 
(6AM-7PM) 

- - - - 

D 1,600 - - 
1,320 to 
1,959 

4 (7-8AM; 
3-6PM) 

1,940 to 
2,579 

13 
(6AM-7PM) 

CC 04 Byron Hwy Delta Rd Old SR 4 D 1,410 108 to 240 - 
109 to 
243 

- 194 to 328 - 
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ID Segment From To 
LOS 
Threshold 

LOS 
Hourly 
Volume  
Threshold 

Baseline Conditions 

Baseline Plus 
Background Growth 
Conditions BPBGPP Conditions 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse 
Than LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

CC 05 Byron Hwy SR 4 
Contra Costa 
Co./ Alameda 
Co. Line 

D 1,600 483 to 907 - 
599 to 
1,125 

- 
1,219 to 
1,745 

4 
(7-9AM; 3-
4PM; 5-6PM) 

CT 01 I-5 NB Florin Rd Pocket Rd F 6,060 
2,589 to 
5,820 

- 
3,131 to 
7,039 

1 
(7-8AM) 

3,336 to 
7,244 

1 
(7-8AM) 

CT 02 I-5 SB Florin Rd Pocket Rd F 6,060 
1,647 to 
5,705 

- 
1,952 to 
6,761 

2 
(4-6PM) 

2,157 to 
6,966 

2 
(4-6PM) 

CT 03 I-5 NB Pocket Rd Laguna Blvd F 6,060 
2,359 to 
5,156 

- 
2,688 to 
5,876 

- 
2,793 to 
5,981 

- 

CT 04 I-5 SB Pocket Rd Laguna Blvd F 6,060 
1,543 to 
5,243 

- 
1,775 to 
6,031 

- 
1,880 to 
6,136 

1 

(5-6PM) 

CT 05 I-5 NB Laguna Blvd Elk Grove Blvd F 4,010 
1,820 to 
3,339 

- 
2,118 to 
3,885 

- 
2,223 to 
3,990 

- 

CT 06 I-5 SB Laguna Blvd Elk Grove Blvd F 4,010 
1,254 to 
3,332 

- 
1,456 to 
3,868 

- 
1,561 to 
3,973 

- 

CT 07 I-5 NB Elk Grove Blvd 
Hood Franklin 
Rd 

F 4,010 
1,504 to 
2,162 

- 
1,789 to 
2,572 

- 
2,279 to 
3,062 

- 

CT 08 I-5 SB Elk Grove Blvd 
Hood Franklin 
Rd 

F 4,010 
1,217 to 
2,236 

- 
1,458 to 
2,678 

- 
1,948 to 
3,168 

- 

CT 09 I-5 NB 
Hood Franklin 
Rd 

Twin Cities Rd F 4,010 
1,414 to 
1,851 

- 
1,728 to 
2,262 

- 
1,933 to 
2,467 

- 

CT 10 I-5 SB 
Hood Franklin 
Rd 

Twin Cities Rd F 4,010 
1,207 to 
1,964 

- 
1,476 to 
2,402 

- 
1,681 to 
2,607 

- 

CT 11 I-5 NB Twin Cities Rd 
Walnut Grove 
Rd 

C 2,880 
1,312 to 
1,720 

- 
1,600 to 
2,097 

- 
2,090 to 
2,587 

- 

CT 12 I-5 SB Twin Cities Rd 
Walnut Grove 
Rd 

C 2,880 
1,111 to 
1,813 

- 
1,355 to 
2,211 

- 
1,845 to 
2,701 

- 
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ID Segment From To 
LOS 
Threshold 

LOS 
Hourly 
Volume  
Threshold 

Baseline Conditions 

Baseline Plus 
Background Growth 
Conditions BPBGPP Conditions 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse 
Than LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

CT 13 I-5 NB Walnut Grove Rd Peltier Rd C 2,880 
1,374 to 
1,803 

- 
1,786 to 
2,344 

- 
1,901 to 
2,459 

- 

CT 14 I-5 SB Walnut Grove Rd Peltier Rd C 2,880 
1,128 to 
1,894 

- 
1,466 to 
2,462 

- 
1,581 to 
2,577 

- 

CT 15 I-5 NB Peltier Rd Turner Rd C 2,880 
1,421 to 
1,885 

- 
1,847 to 
2,451 

- 
1,952 to 
2,556 

- 

CT 16 I-5 SB Peltier Rd Turner Rd C 2,880 
1,145 to 
1,974 

- 
1,489 to 
2,566 

- 
1,594 to 
2,671 

- 

CT 17 I-5 NB Turner Rd SR 12 C 2,880 
1,288 to 
1,985 

- 
1,674 to 
2,581 

- 
1,779 to 
2,686 

- 

CT 18 I-5 SB Turner Rd SR 12 C 2,880 
1,124 to 
1,482 

- 
1,461 to 
1,927 

- 
1,566 to 
2,032 

- 

CT 19 I-5 NB SR 12 Eight Mile Rd C 4,400 
1,533 to 
2,267 

- 
1,932 to 
2,856 

- 
2,037 to 
2,961 

- 

CT 20 I-5 SB SR 12 Eight Mile Rd C 4,400 
1,243 to 
2,070 

- 
1,566 to 
2,608 

- 
1,671 to 
2,713 

- 

CT 21 I-5 NB Eight Mile Rd Hammer Ln D 5,410 
1,937 to 
3,452 

- 
2,441 to 
4,350 

- 
2,546 to 
4,455 

- 

CT 22 I-5 SB Eight Mile Rd Hammer Ln D 5,410 
1,817 to 
2,760 

- 
2,289 to 
3,478 

- 
2,394to 
3,583 

- 

CT 23 
SR 160 
(Freeport 
Blvd) 

Sacramento City 
Limits 

Freeport 
Bridge 

E 1,740 136 to 476 - 
162 to 
566 

- 572 to 976 - 

CT 24 

SR 160 
(Freeport 
Blvd/ River 
Rd) 

Freeport Bridge Scribner Rd E 1,740 94 to 180 - 94 to 180 - 504 to 590 - 
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ID Segment From To 
LOS 
Threshold 

LOS 
Hourly 
Volume  
Threshold 

Baseline Conditions 

Baseline Plus 
Background Growth 
Conditions BPBGPP Conditions 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse 
Than LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

CT 25 
SR 160  
(River Rd) 

Scribner Rd 
Hood Franklin 
Rd 

E 1,740 41 to 125 - 41 to 125 - 451 to 535 - 

CT 26 
SR 160  
(River Rd) 

Hood Franklin 
Rd 

Lambert Rd E 1,740 105 to 170 - 
127 to 
206 

- 747 to 826 - 

CT 27 
SR 160  
(River Rd) 

Lambert Rd 
Paintersville 
Bridge 

E 1,740 69 to 122 - 79 to 139 - 699 to 759 - 

CT 28 
SR 160 
(Paintersville 
Bridge) 

Sutter Slough 
Bridge Rd 

SR 160 (River 
Rd) 

E 1,740 75 to 150 - 83 to 166 - 703 to 786 - 

CT 29 SR 160 
Paintersville 
Bridge 

Walnut Grove 
Bridge 

E 1,740 78 to 128 - 
100 to 
166 

- 720 to 786 - 

CT 30 
SR 160  
(River Rd) 

Walnut Grove 
Bridge 

A St (Isleton) E 1,740 173 to 465 - 
173 to 
465 

- 
793 to 
1,085 

- 

CT 31 SR 160 A St (Isleton) SR 12 E 1,740 193 to 378 - 
193 to 
378 

- 813 to 998 - 

CT 32 SR 160 SR 12 
Brannan 
Island Rd 

F 1,740 530 to 894 - 
587 to 
991 

- 
1,207 to 
1,611 

- 

CT 33 
SR 84  
(Jefferson 
Blvd) 

West 
Sacramento 
City Limits 

Courtland Rd B 200 40 to 169 - 46 to 194 - 666 to 814 
13 
(6AM-7PM) 

CT 34 

SR 84 
(Courtland 
Rd/ Ryer 
Ave) 

Courtland Rd 
Cache Slough 
Ferry 

C 680 10 to 25 - 11 to 28 - 126 to 143 - 

CT 35 I-80 EB 
Suisun Valley 
Rd 

SR 12 C 8,350 
3,079 to 
6,994 

- 
4,003 to 
9,092 

3 
(3-6PM) 

4,493 to 
9,582 

4 
(2-6PM) 
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ID Segment From To 
LOS 
Threshold 

LOS 
Hourly 
Volume  
Threshold 

Baseline Conditions 

Baseline Plus 
Background Growth 
Conditions BPBGPP Conditions 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse 
Than LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

CT 36 I-80 WB 
Suisun Valley 
Rd 

SR 12 C 8,350 
5,751 to 
8,892 

8 
(6-10AM; 
2-6PM) 

7,476 to 
11,560 

6 
(6-9AM; 3-
6PM) 

7,966 to 
12,050 

10 
(6-11AM; 1-
6PM) 

CT 37 SR 12 EB I-80 Beck Ave C 2,880 
528 to 
1,847 

- 
697 to 
2,438 

- 
1,187 to 
2,928 

2 
(5-7PM) 

CT 38 SR 12 WB I-80 Beck Ave C 2,880 
829 to 
1,625 

- 
1,094 to 
2,145 

- 
1,584 to 
2,635 

- 

CT 39 SR 12 Beck Ave 
Sunset Ave/ 
Grizzly Island 
Rd 

C 5,060 
2,408 to 
3,573 

- 
3,137 to 
4,655 

- 
3,757 to 
5,275 

2 
(3-5PM) 

CT 40 SR 12 
Sunset Ave/ 
Grizzly Island Rd 

Walters Rd/ 
Lawler Ranch 
Pkwy 

C 5,060 
1,607 to 
2,353 

- 
2,121 to 
3,106 

- 
2,741 to 
3,726 

- 

CT 41 SR 12 
Walters Rd/ 
Lawler Ranch 
Pkwy 

SR 113 C 790 
627 to 
1,075 

10 
(6-8AM; 9-
1PM; 2-
6PM) 

828 to 
1,419 

13 
(6AM-7PM) 

1,448 to 
2,039 

13 
(6AM-7PM) 

CT 42 SR 12 SR 113 
SR 84 (River 
Rd) 

C 790 
1,073 to 
1,544 

13 
(6AM–
7PM) 

1,416 to 
2,038 

13 
(6AM-7PM) 

2,036 to 
2,658 

13 
(6AM-7PM) 

CT 43 
SR 12 (Rio 
Vista 
Bridge) 

SR 84 (River 
Rd) 

SR 160 (River 
Rd) 

C 970 
1,135 to 
1,685 

13 
(6AM–
7PM) 

1,498 to 
2,224 

13 
(6AM-7PM) 

2,118 to 
2,844 

13 
(6AM-7PM) 

CT 44 SR 12 
SR 160 (River 
Rd) 

Sacramento 
Co./ SJ Co. 
Line 

C 790 
704 to 
1,030 

12 
(6AM–
6PM) 

873 to 
1,277 

13 
(6AM-7PM) 

988 to 
1,392 

13 
(6AM-7PM) 
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ID Segment From To 
LOS 
Threshold 

LOS 
Hourly 
Volume  
Threshold 

Baseline Conditions 

Baseline Plus 
Background Growth 
Conditions BPBGPP Conditions 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse 
Than LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

CT 45 SR 12 
Sacramento 
Co./ SJ Co. Line 

I-5 C 790 
773 to 
1,164 

12 
(6AM–
6PM) 

853 to 
1,284 

13 
(6AM-7PM) 

968 to 
1,399 

13 
(6AM-7PM) 

CT 46 I-80 EB SR 113 Pedrick Rd C 4,400 
2,508 to 
4,632 

2 
(3-5PM) 

3,108 to 
5,741 

6 
(7-9AM; 2-
6PM) 

3,418 to 
6,051 

7 
(6-9AM; 1-
6PM) 

CT 47 I-80 WB SR 113 Pedrick Rd C 4,400 
3,068 to 
4,191 

- 
3,563 to 
4,867 

4 
(7-8AM; 3-
6PM) 

3,873 to 
5,177 

6 
(6-9AM; 3-
6PM) 

CT 48 SR 113 I-80 
Dixon City 
Limits 

C 1,920 
569 to 
1,341 

- 
569 to 
1,341 

- 
1,189 to 
1,961 

2 
(4-6PM) 

CT 49 SR 113 
Dixon City 
Limits 

SR 12 C 680 174 to 294 - 
216 to 
365 

- 836 to 985 
13 
(6AM-7PM) 

CT 50 
SR 4 (Marsh 
Creek Rd)2 

Vasco Rd 
Byron Hwy  
(Old SR 4) 

D 1,600 442 to 733 - - - - - 

C 790 - - 
548 to 
909 

2 
(4-6PM) 

1,168 to 
1,529 

13 
(6AM-7PM) 

CT 51 SR 4 Marsh Creek Rd 
Discovery 
Bay Blvd 

D 1,600 
554 to 
1,224 

- 
654 to 
1,445 

- 
1,274 to 
2,065 

11 
(8AM-7PM) 

CT 52 SR 4 
Discovery Bay 
Blvd 

Tracy Blvd C 790 412 to 746 - 
412 to 
746 

- 
1,032 to 
1,366 

13 
(6AM-7PM) 

CT 53 
SR 4  
(Charter 
Way) 

Tracy Blvd I-5 D 1,410 
867 to 
1,492 

1 
(4-5PM) 

867 to 
1,492 

1 
(4-5PM) 

1,487 to 
2,112 

13 
(6AM-7PM) 

CT 54 I-5 NB SR 4 (Freeway) 
SR 4 (Charter 
Way) 

D 7,280 
2,552 to 
4,815 

- 
3,201 to 
6,039 

- 
3,821 to 
6,659 

- 
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ID Segment From To 
LOS 
Threshold 

LOS 
Hourly 
Volume  
Threshold 

Baseline Conditions 

Baseline Plus 
Background Growth 
Conditions BPBGPP Conditions 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse 
Than LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

CT 55 I-5 SB SR 4 (Freeway) 
SR 4 (Charter 
Way) 

D 7,280 
4,550 to 
5,913 

- 
5,747 to 
7,468 

2 
(7-8AM; 5-
6PM) 

6,367 to 
8,088 

5 
(7-8AM; 2-
6PM) 

CT 56 I-5 NB 
SR 4 (Charter 
Way) 

Eighth Street D 5,410 
2,430 to 
4,586 

- 
3,159 to 
5,962 

3 
(3-6PM) 

3,779 to 
6,582 

4 
(2-6PM) 

CT 57 I-5 SB 
SR 4 (Charter 
Way) 

Eighth Street D 5,410 
4,333 to 
5,631 

3 
(7-8AM;  
4-6PM) 

5,633 to 
7,320 

13 
(6AM-7PM) 

6,253 to 
7,940 

13 
(6AM-7PM) 

CT 58 I-205 EB I-580 
Mountain 
House Pkwy 

C 4,400 
1,350 to 
5,071 

4 
(3-7PM) 

1,629 to 
6,118 

5 
(2-7PM) 

1,939 to 
6,428 

5 
(2-7PM) 

CT 59 I-205 WB I-580 
Mountain 
House Pkwy 

C 4,400 
1,873 to 
4,867 

2 
(6-8AM) 

2,270 to 
5,898 

3 
(6-9AM) 

2,580 to 
6,208 

3 
(6-9AM) 

CT 60 I-205 EB 
Mountain 
House Pkwy 

Eleventh St C 4,400 
1,431 to 
5,068 

4 
(3-7PM) 

1,803 to 
6,386 

5 
(2-7PM) 

2,113 to 
6,696 

5 
(2-7PM) 

CT 61 I-205 WB 
Mountain 
House Pkwy 

Eleventh St C 4,400 
1,875 to 
4,117 

- 
2,363 to 
5,187 

2 
(6-8AM) 

2,673 to 
5,497 

3 
(6-9AM) 

CT 62 I-205 EB Grant Line Rd Tracy Blvd D 5,410 
1,525 to 
4,200 

- 
1,922 to 
5,292 

- 
1,967 to 
5,337 

- 

CT 63 I-205 WB Grant Line Rd Tracy Blvd D 5,410 
1,852 to 
3,079 

- 
2,334 to 
3,880 

- 
2,379 to 
3,925 

- 

CT 64 I-205 EB Tracy Blvd MacArthur Dr D 5,410 
1,511 to 
4,182 

- 
1,904 to 
5,269 

- 
1,949 to 
5,314 

- 

CT 65 I-205 WB Tracy Blvd MacArthur Dr D 5,410 
2,083 to 
3,446 

- 
2,625 to 
4,342 

- 
2,670 to 
4,387 

- 

ISL 01 
A St/4th St/ 
Jackson Blvd. 

SR 160 
Isleton City 
Limits 

D 1,410 17 to 75 - 17 to 75 - 62 to 120 - 
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ID Segment From To 
LOS 
Threshold 

LOS 
Hourly 
Volume  
Threshold 

Baseline Conditions 

Baseline Plus 
Background Growth 
Conditions BPBGPP Conditions 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse 
Than LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

OAK 01 
Main Street 
(Old SR 4)1 

SR 160 Cypress Rd 

C 1,920 
752 to 
1,663 

- - - - - 

D 3,540 - - 
882 to 
1,951 

- 
1,502 to 
2,571 

- 

OAK 
02 

Main Street 
(Old SR 4)1 

Cypress Rd 
Delta Rd 
(Oakley City 
Limits) 

C 970 
722 to 
1,335 

10 
(7-9AM;  
11AM-
7PM) 

- - - - 

D 1,760 - - 
939 to 
1,736 

- 
1,559 to 
2,356 

12 
(7AM-7PM) 

OAK 03 Cypress Rd 
Main Street  
(Old SR 4) 

Bethel Island 
Rd 

D 1,600 304 to 764 - 
377 to 
947 

- 422 to 992 - 

OAK 04 
Bethel Island 
Rd 

Cypress Rd 
Oakley City 
Limits 

D 1,410 140 to 367 - 
174 to 
455 

- 219 to 500 - 

OAK 05 Delta Rd 
Main Street  
(Old SR 4) 

Byron Hwy D 1,410 155 to 334 - 
157 to 
339 

- 202 to 384 - 

SAC 01 Pocket Rd I-5 
Freeport Blvd  
(Old SR 160) 

D 3,540 
789 to 
2,191 

- 
789 to 
2,191 

- 
1,199 to 
2,601 

- 

SAC 02 
Freeport Blvd 
(Old SR 160) 

Pocket Rd 
Sacramento 
City Limits 

D 1,760 152 to 492 - 
188 to 
610 

- 
598 to 
1,020 

- 

SC 01 
Freeport 
Bridge 

River Rd 
SR 160  
(Freeport 
Blvd) 

D 1,410 98 to 346 - 
119 to 
421 

- 164 to 466 - 

SC 02 
Hood 
Franklin Rd 

SR 160 (River 
Rd) 

I-5 D 1,410 77 to 137  86 to 153 - 706 to 773 - 

SC 03 Lambert Rd 
SR 160 (River 
Rd) 

Herzog Rd D 1,410 10 to 29 - 12 to 35 - 632 to 655 - 
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ID Segment From To 
LOS 
Threshold 

LOS 
Hourly 
Volume  
Threshold 

Baseline Conditions 

Baseline Plus 
Background Growth 
Conditions BPBGPP Conditions 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse 
Than LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

SC 04 Lambert Rd Herzog Rd Franklin Blvd D 1,410 19 to 38 - 20 to 40 - 640 to 660 - 

SC 05 Franklin Blvd Lambert Rd Twin Cities Rd D 1,410 41 to 71 - 42 to 73 - 662 to 693 - 

SC 06 
Twin Cities 
Rd 

River Rd I-5 D 1,410 130 to 248 - 
138 to 
263 

- 543 to 668 - 

SC 07 
Twin Cities 
Rd 

I-5 Franklin Blvd D 1,410 141 to 318 - 
164 to 
370 

- 209 to 415 - 

SC 08 
Sutter Slough 
Bridge Rd 

Sacramento Co./ 
Yolo Co. Line 

Paintersville 
Bridge 

D 1,410 51 to 113 - 63 to 140 - 683 to 760 - 

SC 09 
River Rd  
(Sac Co.) 

Paintersville 
Bridge 

Twin Cities Rd D 1,410 85 to 134 - 87 to 138 - 132 to 183 - 

SC 10 
River Rd  
(Sac Co.) 

Twin Cities Rd 
Walnut Grove 
Bridge 

D 1,600 223 to 365 - 
237 to 
388 

- 642 to 793 - 

SC 11 
Walnut Grove 
Rd/ River Rd 

Walnut Grove 
Bridge 

Sacramento 
Co./ SJ Co. Line 

D 1,410 175 to 332 - 
188 to 
357 

- 418 to 587 - 

SC 12 Isleton Rd 

River Rd 
(Walnut 
Grove)/Isleton 
Rd Bridge 

1.5 miles west 
of Isleton Rd 
Bridge 

D 1,410 61 to 283 - 61 to 283 - 106 to 328 - 

SC 13 
Race Track 
Rd/ Tyler 
Island Rd 

Walnut Grove Rd 
Southern End 
of Tyler Island 

D 1,410 17 to 34 - 18 to 36 - 63 to 81 - 

SC 14 
Tyler Island 
Rd 

Southern End of 
Tyler Island 

SR 160 (River 
Rd) 

D 1,410 14 to 39 - 14 to 39 - 59 to 84 - 

SC 15 
Jackson 
Slough Rd 

Isleton City 
Limits 

SR 12 D 1,410 4 to 53 - 5 to 66 - 50 to 111 - 

SC 16 
Jackson 
Slough Rd 

Brannan Island 
Rd 

SR 12 D 1,410 16 to 52 - 20 to 64 - 65 to 109 - 
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ID Segment From To 
LOS 
Threshold 

LOS 
Hourly 
Volume  
Threshold 

Baseline Conditions 

Baseline Plus 
Background Growth 
Conditions BPBGPP Conditions 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse 
Than LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

SJ 01 
Walnut Grove 
Rd 

Sacramento Co./ 
SJ Co. Line 

I-5 C 790 141 to 232 - 
152 to 
250 

- 382 to 480 - 

SJ 02 Peltier Rd Blossom Rd I-5 C 680 8 to 23 - 8 to 23 - 53 to 68 - 

SJ 03 Tracy Blvd SR 4 
Clifton Court 
Rd 

C 790 108 to 209 - 
108 to 
209 

- 483 to 584 - 

SJ 04 Tracy Blvd Clifton Court Rd 
Tracy City 
Limits 

C 790 69 to 171 - 86 to 212 - 461 to 587 - 

SJ 05 Byron Hwy 
Alameda 
Co./San Joaquin 
Co. Line 

Mountain 
House Pkwy 

D 1,600 521 to 824 -  
646 to 
1,022 

- 
1,266 to 
1,642 

4 
(7-8AM; 3-
6PM) 

SJ 06 
Mountain 
House Pkwy 

Byron Hwy Arnaudo Blvd D 1,410 190 to 298 - 
236 to 
370 

- 856 to 990 - 

SJ 07 
Mountain 
House Pkwy 

Arnaudo Blvd I-205 D 3,540 418 to 769 - 
543 to 
1,000 

- 
1,163 to 
1,620 

- 

STK 01 Eight Mile Rd 
Stockton City 
Limits 

I-5 E 1,870 309 to 769 - 
383 to 
954 

- 428 to 999 - 

TRA 01 Tracy Blvd Tracy City Limits I-205 E 1,870 309 to 759 - 
383 to 
941 

- 
758 to 
1,316 

- 

WS 01 Harbor Blvd Industrial Blvd US 50 D 3,540 
1,140 to 
2,317 

- 
1,374 to 
2,793 

- 
1,994 to 
3,413 

- 

WS 02 

Industrial 
Blvd/ Lake 
Washington 
Blvd 

Harbor Blvd 
Jefferson 
Blvd  
(Old SR 84) 

C 1,920 
773 to 
1,858 

- 
959 to 
2,304 

2 
(7-8AM; 5-
6PM) 

1,579 to 
2,924 

9 
(7-9AM; 12-
7PM) 

WS 03 
Jefferson 
Blvd (Old SR 
84) 

Lake 
Washington 
Blvd 

Southport 
Pkwy 

C 1,920 
546 to 
1,718 

- 
665 to 
2,094 

1 
(5-6PM) 

1,285 to 
2,714 

6 
(7-9AM; 3-
7PM) 
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ID Segment From To 
LOS 
Threshold 

LOS 
Hourly 
Volume  
Threshold 

Baseline Conditions 

Baseline Plus 
Background Growth 
Conditions BPBGPP Conditions 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse 
Than LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

Hourly 
Volume 
Range  
(6AM to 
7PM) 

Hours 
Operating 
Worse Than 
LOS 
Threshold 

WS 04 
Jefferson 
Blvd (Old SR 
84) 

Southport 
Pkwy 

West 
Sacramento 
City Limits 

C 680 42 to 146 - 50 to 174 - 670 to 794 
12 
(7AM-7PM) 

YOL 01 
River Rd  
(Yolo Co.) 

Freeport Bridge Courtland Rd C 680 74 to 249 - 79 to 265 - 124 to 310 - 

YOL 02 
River Rd  
(Yolo Co.) 

Courtland Rd 
Sacramento 
Co./ Yolo Co. 
Line 

C 680 25 to 63 - 31 to 78 - 651 to 698 
2 

(8-9AM; 5-
6PM) 

YOL 03 
Courtland 
Rd 

SR 84  
(Jefferson Blvd) 

River Rd C 680 28 to 77 - 35 to 95 - 655 to 715 
4 

(7-8AM; 3-
6PM) 

Source: Appendix 19A, Bay Delta Conservation Plan Construction Traffic Impact Analysis 

* Segment IDs correspond to the segment IDs mapped on Figures 19-2a through 19-2c. 

Notes: 
1 Facility is analyzed as a Caltrans facility under Baseline Conditions and a local facility under Baseline Plus Construction Conditions – roadway is 

relinquished to local jurisdiction after Baseline Year (2009). LOS Threshold is LOS C under Baseline Conditions and changes to LOS D under Baseline 
Plus Construction Conditions. 

2 Facility is analyzed as a local facility under Baseline Conditions and a Caltrans facility under Baseline Plus Construction Conditions – roadway is adopted 
as a State facility after Baseline Year (2009). LOS Threshold is LOS D under Baseline Conditions and changes to LOS C under Baseline Plus Construction 
Conditions. 

3 Modified pipeline/tunnel (Alternative 4) construction traffic estimates for construction of the pipelines, intermediate Forebay, intermediate outlet are 
based on construction features shared with the pipeline/tunnel alternatives. This analysis does not reflect potential reductions in construction traffic 
associated with the modified pipeline/tunnel for these features due to differences in the scale of construction activity. Traffic volumes for all other 
construction features (e.g., intakes, pumping plants) are based on estimates specific to the modified pipeline/tunnel alignment. 
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CEQA Conclusion: Construction under Alternative 4 would add hourly traffic volumes to study area 1 

roadways that would exceed acceptable LOS threshold (Table 19-7). As shown in Table 19-25, traffic 2 

volumes during construction of Alternative 4 would temporarily exacerbate already unacceptable LOS 3 

under BPBG conditions during the 6:00 AM to 7:00 PM analysis period during the time of project 4 

construction. This impact would be temporary, but significant. Mitigation Measures TRANS-1a 5 

through TRANS-1c would reduce the severity of this impact through development of TMPs that would 6 

minimize traffic impacts, limiting construction activities during commute hours and by working with 7 

affected state, regional, or local agencies to alleviate road congestion issues; but not to less-than-8 

significant levels. The BDCP proponents cannot ensure that the improvements will be fully funded or 9 

constructed prior to the project’s contribution to the impact. If an improvement identified in the 10 

mitigation agreement(s) contemplated by Mitigation Measure TRANS-1c is not fully funded and 11 

constructed before the project’s contribution to the impact is made, a significant impact in the form of 12 

unacceptable LOS would occur. Accordingly, this impact would be significant and unavoidable. If, 13 

however, all improvements required to avoid significant impacts prove to be feasible and any 14 

necessary agreements are completed before the project’s contribution to the effect is made, impacts 15 

would be less than significant. 16 

Mitigation Measure TRANS-1a: Implement Site-Specific Construction Traffic Management 17 

Plan 18 

Prior to construction, the BDCP proponents will be responsible for project management and may 19 

contract with one or more construction management firms to assist in ensuring that construction 20 

contractors’ crews and schedules are coordinated and that the plans and specifications are being 21 

followed. The BDCP proponents will also ensure development of site-specific construction traffic 22 

management plans (TMPs) that address the specific steps to be taken before, during, and after 23 

construction to minimize traffic impacts, including the mitigation measures and environmental 24 

commitments identified in this EIR/EIS. This will include potential expansion of the study area 25 

identified in this EIR/EIS to capture all potentially significantly affected roadway segments. 26 

The BDCP proponents will be responsible for developing the TMPs in coordination with the 27 

applicable jurisdictions, including Caltrans for state and federal facilities and local agencies for 28 

local roads, transit providers, rail operators, and commercial barge operators, the U.S. Coast 29 

Guard, boating organizations, marinas, city and county parks departments, and the California 30 

Department of Parks and Recreation (DPR), where applicable. The BDCP proponents will also 31 

ensure that the TMPs are implemented prior to beginning construction at a site, including in-32 

water construction sites. If necessary to minimize unexpected operational impacts or delays 33 

experienced during real-time construction, the BDCP proponents will also be responsible for 34 

modifying the traffic management plan to reduce these effects. 35 

Each TMP will address the following, as needed. Implementation of this measure will ensure 36 

operational traffic impacts and delays experienced during construction will be minimized to the 37 

greatest extent feasible. 38 

 Signage warning of roadway surface conditions such as loose gravel, steel plates or similar 39 

conditions that could be hazardous to road cycling activity on roadways open to bicycle traffic. 40 

 Signage and barricades to be used around the work sites. 41 

 In-water work areas will be indicated by buoys, signage, or other effective means to warn 42 

boaters of their presence and restrict access. Warning devices and signage (e.g., “boats keep 43 
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out” or “no wake zone” labeled buoys) will be in compliance with the U.S. Coast Guard Private 1 

Aid to Navigation requirements (U.S. Coast Guard 2012) and effective during non-daylight 2 

hours and periods of dense fog. 3 

 Use of flag people or temporary traffic signals/signage as necessary to slow or detour traffic. 4 

 Notifications for the public, emergency providers, cycling organizations, bike shops, and 5 

schools, the U.S. Coast Guard, boating organizations, marinas, city and county parks 6 

departments, and DPR, where applicable, describing construction activities that could affect 7 

transportation and water navigation. 8 

 Outreach (via public meetings and/or flyers and other advertisements) 9 

 Procedures for construction area evacuation in the case of an emergency declared by county 10 

or other local authorities. 11 

 Alternate access routes via detours and bridges to maintain continual circulation for local 12 

travelers in and around construction zones, including bicycle riders, pedestrians, and boaters, 13 

where applicable. 14 

 Description of construction staging areas, material delivery routes, and specification of 15 

construction vehicle travel hour limits. 16 

 Notifications to commercial and leisure boating community of proposed barge operations in 17 

the waterways, including posting notices at Delta marinas and public launch ramps. This 18 

information will provide details regarding construction site location(s), construction 19 

schedules, and identification of no-wake zone, speed restricted zones, and/or detours, where 20 

applicable. 21 

 No-wake zone and speed-restrictions will be established as part of development of the site-22 

specific plans and will be determined to protect the safety of construction workers and 23 

recreationists. 24 

 Designation of areas where nighttime construction will occur. 25 

 Plans to relocate school bus drop-off and pick-up locations if they will be affected during 26 

construction. 27 

 Scheduling for oversized material deliveries to the work site and haul routes. 28 

 Provisions that direct haulers are to pull over in the event of an emergency. If an emergency 29 

vehicle is approaching on a narrow two-way roadway, specify measures to ensure that 30 

appropriate maneuvers will be conducted by the construction vehicles to allow continual 31 

access for the emergency vehicles at the time of an emergency. 32 

 Control for any temporary road closure, detour, or other disruption to traffic circulation, 33 

including any temporary partial water channel closures. 34 

 Designated offsite vehicle staging and parking areas. 35 

 Posted information for contact in case of emergency or complaint. 36 

 Daily construction time windows during which construction is restricted or rail operations 37 

would need to be suspended for any activity within railroad rights of way. 38 
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 Coordination with rail providers (BNSF Railway, Amtrak, and UPRR) to develop alternative 1 

interim transportation modes (e.g., trucks or buses) that could be used to provide freight 2 

and/or passenger service during any longer term railroad closures. 3 

 Coordination with transit providers (SCT, Tri-Delta, Rio Vista, and Greyhound Bus Lines) to 4 

develop daily construction time windows during which transit operations would not be either 5 

detoured or significantly slowed. 6 

 Routinely post information to the 511.org website regarding construction delays and detours. 7 

 Other actions to be identified and developed as may be needed by the construction manager/ 8 

resident engineer to ensure that temporary impacts on transportation facilities are minimized. 9 

As additional mitigation to minimize delays to transit vehicles due to projected traffic congestion 10 

and to encourage use of alternative modes of travel, including transit, the BDCP proponents are 11 

required to develop a Transportation Demand Management (TDM) program for construction 12 

contractor’s crews to reduce the number of project trips. The program shall include and 13 

implement any combination of measures that would reduce the proposed project’s trips and 14 

associated parking demand. The measures include: 15 

 Promote ride sharing programs by methods that may include designating a certain percentage 16 

of parking spaces for ride sharing vehicles, designating adequate passenger loading and 17 

unloading and waiting areas for ride sharing vehicles. 18 

 Provide public transit incentives such as fully-subsidized or low-cost monthly transit passes. 19 

 Provide shuttle service and/or funding for a shuttle for residents that are outside of walking 20 

distance from a transit line. 21 

 Offering a parking cash out program. 22 

The plan also includes more passive measures to further reduce trips: 23 

 Addition of pedestrian and bicycle facilities; 24 

 Provision of carpool/vanpool/ride-matching services; 25 

 Provision of transportation information for contractors; 26 

 Provision of a transportation information center. 27 

Mitigation Measure TRANS-1b: Limit Hours or Amount of Construction Activity on 28 

Congested Roadway Segments 29 

Where feasible, limit construction activity to fit within available reserve capacity or shift 30 

construction activity to hours with more reserve capacity so as to achieve acceptable LOS 31 

conditions (Table 19-7). The BDCP proponents will include in the bid specifications a requirement 32 

that the contractor submit a proposal for a process for determining when the hours of 33 

construction can feasibly be limited to avoid operational deficiencies on identified roadway 34 

segments as specified in Table 19-9. 35 
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Mitigation Measure TRANS-1c: Make Good Faith Efforts to Enter into Mitigation Agreements 1 

to Enhance Capacity of Congested Roadway Segments 2 

Prior to commencement of construction activities substantially affecting transportation facilities, 3 

the BDCP proponents will make a good faith effort to enter into mitigation agreements with 4 

affected state, regional, or local agencies (“affected agencies”) to verify the location, extent, timing, 5 

and fair share cost to be paid for reducing congestion to the identified roadway segments specified 6 

in Table 19-9. 7 

Implementation of this measure is intended to provide funding from BDCP proponents sufficient 8 

to provide their fair share of the cost of reducing congestion so that traffic operating conditions 9 

(i.e., LOS) on study area roadways do not operate at a level of service or delay that is worse than 10 

the pre-project conditions (to the extent feasible in light of costs, logistics, and other factors). The 11 

BDCP proponents will include in the bid specifications requirements that the contractor(s) ensure 12 

that all enhancements are conducted in compliance with applicable standards of affected agencies 13 

and with any applicable mitigation agreements, as described below. 14 

In attempting in good faith to enter into mitigation agreements with affected agencies, BDCP 15 

proponents shall be guided by the following principles. The BDCP proponents shall be responsible 16 

for their fair share costs of all feasible temporary congestion reducing programs and 17 

improvements jointly determined by BDCP proponents and the affected agencies to be necessary, 18 

feasible, and available to reduce the severity of the BDCP’s temporary, significant construction-19 

related transportation impacts. Fair share calculations shall account not only for traffic levels as 20 

they existed at the time of the public release of the BDCP Draft EIR/EIS, but also for “background 21 

growth” between that time frame and the commencement of BDCP construction activities, as well 22 

as any probable future projects in the affected agency or neighboring agencies that will likely 23 

contribute to the need for, and directly benefit from, temporary congestion reduction. 24 

The BDCP proponents’ contribution toward such improvements may take any, or some 25 

combination, of the following forms: 26 

1) Construction of improvements, which may be subject to fee credits and/or 27 

reimbursement, coordinated by the affected agency, from other fee-paying development 28 

projects if available with respect to improvements that would also benefit such fee-paying 29 

development projects; 30 

2) The payment of impact fees to the affected agency in amounts that constitute the BDCP 31 

proponents’ fair share contributions to the construction of the required improvements, 32 

consistent with the affected agency’s Capital Improvement Program (“CIP”) or other 33 

funding program that meets the definition of a “reasonable plan for mitigation” under 34 

CEQA case law (i.e., a plan that ensures that (i) the fees collected from the BDCP 35 

proponents will be used for their intended purposes, and (ii) the improvements will 36 

actually be built within a reasonable period of time); 37 

3) The payment of adopted regional impact fees that would provide funding for 38 

transportation facilities that are affected by multiple agencies, except where the BDCP 39 

proponents’ payments of other fees or construction of improvements within the affected 40 

agency will create credit against the payment of regional impact fees; 41 

4) The payment of impact fees to the affected agency in amounts that constitute the BDCP 42 

proponents’ fair share contributions to the construction of improvements within other 43 
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agencies and not the affected agency, which payments to the affected agency and 1 

transmittal of fees to other agency would occur through one or more enforceable 2 

agreements, provided that for each required improvement there is a reasonable plan for 3 

mitigation that ensures that (i) the fees collected from the BDCP proponents will be used 4 

for their intended purposes, and (ii) the improvements will actually be built within a 5 

reasonable period of time; and/or 6 

5) The payment of impact fees to the California Department of Transportation (“Caltrans”) in 7 

amounts that constitute the BDCP proponents’ fair share contributions to the construction 8 

of improvements on federal or state highways or freeways needed in part because of the 9 

BDCP, to be made available to Caltrans if and when Caltrans, DWR, and any other the 10 

affected agency enter into an enforceable agreement consistent with state law, provided 11 

that, for each required improvement, Caltrans has a reasonable mitigation plan that 12 

ensures that (i) the fees collected from the BDCP proponents will be used for their 13 

intended purposes, and (ii) the improvements will actually be built within a reasonable 14 

period of time. 15 

In order to obtain the most fair, accurate, and up-to-date calculations of the BDCP proponents’ fair 16 

share of the costs of required improvements, the agreement(s) reached between BDCP 17 

proponents and the affected agency or agencies shall also provide for the following: (i) that the 18 

traffic models to be used be mutually acceptable to both BDCP proponents and the affected agency 19 

or agencies; and (ii) that the calculations account for (A) newly approved projects cumulatively 20 

that contribute to transportation-related impacts and that therefore should contribute to the 21 

funding of necessary improvements, and (B) up-to-date cost calculations for the construction of 22 

needed improvements based on recent changes in the costs of materials, labor, and other inputs. 23 

Impact TRANS-2: Increased Construction Vehicle Trips Exacerbating Unacceptable Pavement 24 

Conditions 25 

NEPA Effects: As shown in Table 19-26, construction of Alternative 4 would contribute to further 26 

deterioration of the existing pavement condition, to less than the acceptable PCI or similar applicable 27 

threshold (Table 19-7), on a total of 46 roadway segments. Damage to roadway pavement is expected 28 

throughout the study area (Figure 19-4b) on various local and state roads, as well as on a few 29 

interstates. 30 

 31 
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Table 19-26. Pavement Conditions for Modified Pipeline/Tunnel Alternative 4  1 

Segment 
ID* Roadway From To 

Baseline Year 
2009 
Conditions 

BPBGPP Conditions 

Alternative Results 
in Construction 
Trips Added to 
Roadway 

Alternative 
Results in Impact 
on Deficient 
Roadway 

ALA 01 Byron Hwy 
Contra Costa Co./Alameda Co. 
Line 

Alameda Co./ 
San Joaquin Co. Line 

Acceptable Yes No 

BRE 01 
Brentwood Blvd  
(old SR 4) 

Delta Rd  
(Oakley City Limits) 

Balfour Rd Acceptable Yes No 

BRE 02 
Brentwood Blvd  
(old SR 4) 

Balfour Rd 
Brentwood City Limits 
(South) 

Acceptable Yes No 

BRE 03 Balfour Rd 
Brentwood Blvd  
(Old SR 4) 

Brentwood City Limits Acceptable Yes No 

CC 01 Bethel Island Rd Oakley City Limits End Deficient No No 

CC 02 Balfour Rd Brentwood City Limits Byron Hwy Deficient No No 

CC 03 Old SR 4 
Brentwood City Limits 
(South) 

Marsh Creek Rd Deficient Yes Yes 

CC 04 Byron Hwy Delta Rd Old SR 4 Acceptable Yes No 

CC 05 Byron Hwy SR 4 
Contra Costa 
Co./Alameda Co. Line 

Deficient Yes Yes 

CT 01 I-5 NB Florin Rd Pocket Rd Deficient Yes Yes 

CT 02 I-5 SB Florin Rd Pocket Rd Deficient Yes Yes 

CT 03 I-5 NB Pocket Rd Laguna Blvd Deficient Yes Yes 

CT 04 I-5 SB Pocket Rd Laguna Blvd Deficient Yes Yes 

CT 05 I-5 NB Laguna Blvd Elk Grove Blvd Deficient Yes Yes 

CT 06 I-5 SB Laguna Blvd Elk Grove Blvd Deficient Yes Yes 

CT 07 I-5 NB Elk Grove Blvd Hood Franklin Rd Acceptable Yes No 

CT 08 I-5 SB Elk Grove Blvd Hood Franklin Rd Acceptable Yes No 

CT 09 I-5 NB Hood Franklin Rd Twin Cities Rd Deficient Yes Yes 

CT 10 I-5 SB Hood Franklin Rd Twin Cities Rd Deficient Yes Yes 

CT 11 I-5 NB Twin Cities Rd Walnut Grove Rd Deficient Yes Yes 

CT 12 I-5 SB Twin Cities Rd Walnut Grove Rd Acceptable Yes No 
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Segment 
ID* Roadway From To 

Baseline Year 
2009 
Conditions 

BPBGPP Conditions 

Alternative Results 
in Construction 
Trips Added to 
Roadway 

Alternative 
Results in Impact 
on Deficient 
Roadway 

CT 13 I-5 NB Walnut Grove Rd Peltier Rd Acceptable Yes No 

CT 14 I-5 SB Walnut Grove Rd Peltier Rd Acceptable Yes No 

CT 15 I-5 NB Peltier Rd Turner Rd Acceptable Yes No 

CT 16 I-5 SB Peltier Rd Turner Rd Acceptable Yes No 

CT 17 I-5 NB Turner Rd SR 12 Acceptable Yes No 

CT 18 I-5 SB Turner Rd SR 12 Acceptable Yes No 

CT 19 I-5 NB SR 12 Eight Mile Rd Deficient Yes Yes 

CT 20 I-5 SB SR 12 Eight Mile Rd Acceptable Yes No 

CT 21 I-5 NB Eight Mile Rd Hammer Ln Deficient No No 

CT 22 I-5 SB Eight Mile Rd Hammer Ln Acceptable Yes No 

CT 23 SR 160 (Freeport Blvd) Sacramento City Limits Freeport Bridge Deficient Yes Yes 

CT 24 
SR 160 (Freeport 
Blvd/River Rd) 

Freeport Bridge Scribner Rd Deficient Yes Yes 

CT 25 SR 160 (River Rd) Scribner Rd Hood Franklin Rd Deficient Yes Yes 

CT 26 SR 160 (River Rd) Hood Franklin Rd Lambert Rd Deficient Yes Yes 

CT 27 SR 160 (River Rd) Lambert Rd Paintersville Bridge Deficient Yes Yes 

CT 28 
SR 160 (Paintersville 
Bridge) 

Sutter Slough Bridge Rd SR 160 (River Rd) Not Applicable Yes No 

CT 29 SR 160 Paintersville Bridge Walnut Grove Bridge Acceptable Yes No 

CT 30 SR 160 (River Rd) Walnut Grove Bridge A St (Isleton) Deficient Yes Yes 

CT 31 SR 160 A St (Isleton) SR 12 Deficient Yes Yes 

CT 32 SR 160 SR 12 Brannan Island Rd Deficient Yes Yes 

CT 33 SR 84 (Jefferson Blvd) 
West Sacramento City 
Limits 

Courtland Rd Deficient Yes Yes 

CT 34 
SR 84 (Courtland Rd/Ryer 
Ave) 

Courtland Rd Cache Slough Ferry Deficient No No 

CT 35 I-80 EB Suisun Valley Rd SR 12 Acceptable Yes No 

CT 36 I-80 WB SR 12 Suisun Valley Rd Acceptable Yes No 
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Segment 
ID* Roadway From To 

Baseline Year 
2009 
Conditions 

BPBGPP Conditions 

Alternative Results 
in Construction 
Trips Added to 
Roadway 

Alternative 
Results in Impact 
on Deficient 
Roadway 

CT 37 SR 12 EB I-80 Beck Ave Acceptable Yes No 

CT 38 SR 12 WB Beck Ave I-80 Acceptable Yes No 

CT 39 SR 12 Beck Ave 
Sunset Ave/Grizzly Island 
Rd 

Acceptable Yes No 

CT 40 SR 12 
Sunset Ave/ 
Grizzly Island Rd 

Walters Rd/ 
Lawler Ranch Pkwy 

Acceptable Yes No 

CT 41 SR 12 
Walters Rd/ 
Lawler Ranch Pkwy 

SR 113 Deficient Yes Yes 

CT 42 SR 12 SR 113 SR 84 (River Rd) Deficient Yes Yes 

CT 43 SR 12 (Rio Vista Bridge) SR 84 (River Rd) SR 160 (River Rd) Not Applicable Yes No 

CT 44 SR 12 SR 160 (River Rd) 
Sacramento Co./SJ Co. 
Line 

Deficient Yes Yes 

CT 45 SR 12 
Sacramento Co./ 
San Joaquin Co. Line 

I-5 Deficient Yes Yes 

CT 46 I-80 EB SR 113 Pedrick Rd Deficient Yes Yes 

CT 47 I-80 WB Pedrick Rd SR 113 Acceptable Yes No 

CT 48 SR 113 I-80 Dixon City Limits Acceptable Yes No 

CT 49 SR 113 Dixon City Limits SR 12 Deficient Yes Yes 

CT 50 SR 4 (Marsh Creek Rd) Vasco Rd Byron Hwy (Old SR 4) Acceptable Yes No 

CT 51 SR 4 Marsh Creek Rd Discovery Bay Blvd Deficient Yes Yes 

CT 52 SR 4 Discovery Bay Blvd Tracy Blvd Deficient Yes Yes 

CT 53 SR 4 (Charter Way) Tracy Blvd I-5 Deficient Yes Yes 

CT 54 I-5 NB SR 4 (Freeway) SR 4 (Charter Way) Deficient Yes Yes 

CT 55 I-5 SB SR 4 (Freeway) SR 4 (Charter Way) Deficient Yes Yes 

CT 56 I-5 NB SR 4 (Charter Way) Eighth Street Acceptable Yes No 

CT 57 I-5 SB SR 4 (Charter Way) Eighth Street Acceptable Yes No 

CT 58 I-205 EB I-580 Mountain House Pkwy Acceptable Yes No 

CT 59 I-205 WB I-580 Mountain House Pkwy Acceptable Yes No 
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Segment 
ID* Roadway From To 

Baseline Year 
2009 
Conditions 

BPBGPP Conditions 

Alternative Results 
in Construction 
Trips Added to 
Roadway 

Alternative 
Results in Impact 
on Deficient 
Roadway 

CT 60 I-205 EB Mountain House Pkwy Eleventh St Acceptable Yes No 

CT 61 I-205 WB Mountain House Pkwy Eleventh St Acceptable Yes No 

CT 62 I-205 EB Grant Line Rd Tracy Blvd Acceptable Yes No 

CT 63 I-205 WB Grant Line Rd Tracy Blvd Acceptable Yes No 

CT 64 I-205 EB Tracy Blvd MacArthur Dr Acceptable Yes No 

CT 65 I-205 WB Tracy Blvd MacArthur Dr Acceptable Yes No 

ISL 01 A St/4th St/Jackson Blvd. SR 160 Isleton City Limits Deficient No No 

OAK 01 Main Street (Old SR 4) SR 160 Cypress Rd Deficient Yes Yes 

OAK 02 Main Street (Old SR 4) Cypress Rd 
Delta Rd (Oakley City 
Limits) 

Deficient Yes Yes 

OAK 03 Cypress Rd Main Street (Old SR 4) Bethel Island Rd Acceptable  No No 

OAK 04 Bethel Island Rd Cypress Rd Oakley City Limits Deficient No No 

OAK 05 Delta Rd Main Street (Old SR 4) Byron Hwy Deficient No No 

SAC 01 Pocket Rd I-5 
Freeport Blvd (Old SR 
160) 

Deficient Yes Yes 

SAC 02 
Freeport Blvd (Old SR 
160) 

Pocket Rd Sacramento City Limits Acceptable Yes No 

SC 01 Freeport Bridge River Rd SR 160 (Freeport Blvd) Not Applicable No No 

SC 02 Hood Franklin Rd SR 160 (River Rd) I-5 Deficient Yes Yes 

SC 03 Lambert Rd SR 160 (River Rd) Herzog Rd Acceptable Yes No 

SC 04 Lambert Rd Herzog Rd Franklin Blvd Deficient Yes Yes 

SC 05 Franklin Blvd Lambert Rd Twin Cities Rd Deficient Yes Yes 

SC 06 Twin Cities Rd River Rd I-5 Acceptable Yes No 

SC 07 Twin Cities Rd I-5 Franklin Blvd Deficient No No 

SC 08 Sutter Slough Bridge Rd 
Sacramento Co./ 
Yolo Co. Line 

Paintersville Bridge Deficient Yes Yes 

SC 09 River Rd (Sac Co.) Paintersville Bridge Twin Cities Rd Deficient No No 

SC 10 River Rd (Sac Co.) Twin Cities Rd Walnut Grove Bridge Deficient Yes Yes 
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Segment 
ID* Roadway From To 

Baseline Year 
2009 
Conditions 

BPBGPP Conditions 

Alternative Results 
in Construction 
Trips Added to 
Roadway 

Alternative 
Results in Impact 
on Deficient 
Roadway 

SC 11 
Walnut Grove Rd/ 
River Rd 

Walnut Grove Bridge 
Sacramento Co./ 
San Joaquin Co. Line 

Acceptable Yes No 

SC 12 Isleton Rd 
River Rd (Walnut 
Grove)/Isleton Rd Bridge 

1.5 miles west of Isleton 
Rd Bridge 

Acceptable No No 

SC 13 
Race Track Rd/Tyler 
Island Rd 

Walnut Grove Rd 
Southern End of Tyler 
Island 

Deficient No No 

SC 14 Tyler Island Rd 
Southern End of Tyler 
Island 

SR 160 (River Rd) Deficient No No 

SC 15 Jackson Slough Rd Isleton City Limits SR 12 Acceptable No No 

SC 16 Jackson Slough Rd Brannan Island Rd SR 12 Acceptable No No 

SJ 01 Walnut Grove Rd 
Sacramento Co./ 
San Joaquin Co. Line 

I-5 Deficient Yes Yes 

SJ 02 Peltier Rd Blossom Rd I-5 Deficient No No 

SJ 03 Tracy Blvd SR 4 Clifton Court Rd Acceptable Yes No 

SJ 04 Tracy Blvd Clifton Court Rd Tracy City Limits Acceptable Yes No 

SJ 05 Byron Hwy 
Alameda Co./ 
San Joaquin Co. Line 

Mountain House Pkwy Acceptable Yes No 

SJ 06 Mountain House Pkwy Byron Hwy Arnaudo Blvd Acceptable Yes No 

SJ 07 Mountain House Pkwy Arnaudo Blvd I-205 Acceptable Yes No 

STK 01 Eight Mile Rd Stockton City Limits I-5 Deficient No No 

TRA 01 Tracy Blvd Tracy City Limits I-205 Deficient Yes Yes 

WS 01 Harbor Blvd Industrial Blvd US 50 Acceptable Yes No 

WS 02 
Industrial Blvd/Lake 
Washington Blvd 

Harbor Blvd Jefferson Blvd (Old SR 84) Acceptable Yes No 

WS 03 
Jefferson Blvd  
(Old SR 84) 

Lake Washington Blvd Southport Pkwy Deficient Yes Yes 

WS 04 
Jefferson Blvd  
(Old SR 84) 

Southport Pkwy 
West Sacramento City 
Limits 

Deficient Yes Yes 

YOL 01 River Rd (Yolo Co.) Freeport Bridge Courtland Rd Deficient No No 
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Segment 
ID* Roadway From To 

Baseline Year 
2009 
Conditions 

BPBGPP Conditions 

Alternative Results 
in Construction 
Trips Added to 
Roadway 

Alternative 
Results in Impact 
on Deficient 
Roadway 

YOL 02 River Rd (Yolo Co.) Courtland Rd 
Sacramento Co./Yolo Co. 
Line 

Deficient Yes Yes 

YOL 03 Courtland Rd SR 84 (Jefferson Blvd) River Rd Deficient Yes Yes 

Source: Appendix 19A, Bay Delta Conservation Plan Construction Traffic Impact Analysis 

* Segment IDs correspond to the roadway segment IDs shown on Figures 19-2a through 19-2c. 
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The effect of roadway damage to these segments during construction would be adverse. Mitigation 1 

Measures TRANS-2a through TRANS-2c are available to reduce this effect, but not necessarily to a 2 

level that would not be adverse, as the BDCP proponents cannot ensure that the agreements or 3 

encroachment permits will be obtained from the relevant transportation agencies. If an agreement 4 

or encroachment permit is not obtained, an adverse effect in the form of deficient pavement 5 

conditions would occur. Accordingly, this effect could remain adverse. If, however, mitigation 6 

agreement(s) or encroachment permit(s) providing for the improvement or replacement of 7 

pavement are obtained and any other necessary agreements are completed, adverse effects could be 8 

avoided. 9 

CEQA Conclusion: Construction would add trips, exacerbating unacceptable pavement conditions to 10 

below acceptable thresholds (Table 19-7) at the 46 locations shown in Table 19-26. The impact of 11 

roadway damage during construction would be potentially significant. Mitigation Measures TRANS-12 

2a through TRANS-2c would reduce the severity of this impact by prohibiting or limiting 13 

construction traffic on already physically deficient roadway segments to the extent feasible as well 14 

as improving the condition of affected roadway segments following construction, but not necessarily 15 

to less-than-significant levels, as the BDCP proponents cannot ensure that the agreements or 16 

encroachment permits will be obtained from the relevant transportation agencies. If an agreement 17 

or encroachment permit is not obtained, a significant impact in the form of deficient pavement 18 

conditions would occur. Accordingly, this impact could be significant and unavoidable. If, however, 19 

mitigation agreement(s) or encroachment permit(s) providing for the improvement or replacement 20 

of pavement are obtained and any other necessary agreements are completed, impacts would be 21 

reduced to less than significant. 22 

Mitigation Measure TRANS-2a: Prohibit Construction Activity on Physically Deficient 23 

Roadway Segments 24 

The BDCP proponents will, to the extent feasible, include in the bid specifications prohibitions 25 

against construction traffic from using roadway segments with pavement conditions below the 26 

thresholds identified in this study (i.e., an IRI rating greater than 170 or a PCI rating worse than 27 

55). Implementation of this measure would prohibit all construction traffic on the physically 28 

deficient roadway segments listed in Table 19-26, if feasible. 29 

Mitigation Measure TRANS-2b: Limit Construction Activity on Physically Deficient 30 

Roadway Segments 31 

If complete avoidance of physically deficient roadway segments as described in Mitigation 32 

Measure TRANS-2a is not feasible, construction activity will be limited to the extent possible on 33 

the deficient roadways identified in Table 19-26. Implementation of this measure will reduce 34 

continuing deterioration of pavement conditions on the most damaged roadways in the study 35 

area. The BDCP proponents will include in the bid specifications requirements that limit the 36 

amount of construction traffic on roadway segments with pavement conditions below the 37 

thresholds identified in this study (i.e., an IRI rating greater than 170 or a PCI rating worse than 38 

55), if feasible. Trucks would be prohibited and construction traffic would be limited to 39 

passenger vehicles on travel routes with pavement conditions worse than the thresholds 40 

identified in this study (i.e., an IRI rating greater than 170 or a PCI rating worse than 55). 41 
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Mitigation Measure TRANS-2c: Improve Physical Condition of Affected Roadway Segments 1 

as Stipulated in Mitigation Agreements or Encroachment Permits 2 

If use of physically deficient roadways cannot be avoided or limited as specified in Mitigation 3 

Measures TRANS-2a and TRANS-2b, it may be necessary to improve the deficient roadways 4 

identified in Table 19-26 or make other necessary infrastructure improvements, if any, before 5 

construction to make them suitable for use during construction. Additionally, all affected 6 

roadways would be returned to preconstruction condition or better following construction. 7 

Implementation of this measure will ensure that construction activities will not worsen 8 

pavement conditions, relative to Existing Conditions. 9 

Prior to construction, the BDCP proponents will make a good faith effort to enter into mitigation 10 

agreements with or to obtain encroachment permits from affected agencies to verify what the 11 

location, extent, timing, and fair share cost to be paid by the BDCP proponents for any necessary 12 

pre- and post-construction physical improvements. The fair share amount would be either the 13 

cost to return the affected roadway segment to its preconstruction condition. Repairs may occur 14 

before or after construction and may include overlays, other surface treatments, or roadway 15 

reconstruction. The flood protection benefits of roadways will also be considered in developing 16 

and implementing activities pursuant to this measure. 17 

Pre-construction analyses of existing pavement conditions will be conducted just prior to 18 

starting construction for any proposed construction traffic travel routes. The preconstruction 19 

pavement analysis will establish the baseline for required improvements and will be based on 20 

the PCI or IRI methodologies described in this EIR/EIS or an equivalent method as agreed to by 21 

the BDCP proponents and the affected agencies. Relevant flood protection agencies will also be 22 

consulted during the design of roadway improvements. 23 

The BDCP proponents will include in the bid specifications stipulations that require the 24 

contractor(s) to conduct the pre-construction pavement analysis and conduct all improvements 25 

in compliance with applicable standards of affected agencies, as stipulated in the mitigation 26 

agreements or encroachment permits. 27 

It is not anticipated that project construction could cause the need for major transportation 28 

infrastructure improvements, such as the need to upgrade or repair existing bridges or the need 29 

to construct new highway interchanges. To the extent that construction activities could cause 30 

the need for such major transportation infrastructure improvements, the BDCP proponents 31 

retain the flexibility to seek alternative means of transporting people, equipment, and materials 32 

to construction sites, such as via barges, to avoid the need for such major infrastructure 33 

improvements, if any. 34 

Impact TRANS-3: Increase in Safety Hazards, Including Interference with Emergency Routes 35 

during Construction 36 

NEPA Effects: Alternative 4 would require a heavy volume of materials to be hauled to the 37 

construction work zones, increasing the amount of trucks using the transportation system in the 38 

study area. The increase in heavy construction traffic on local roadways would increase the 39 

potential for safety hazards such as conflicts with recreational and commuter traffic and with 40 

farming operations. The increase in heavy construction traffic using emergency routes could result 41 

in interference with emergency service response times. Emergency routes in the study area are 42 

identified in Table 19-11. 43 
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As discussed above and in Chapter 22, Air Quality and Greenhouse Gases, construction of Alternative 1 

4 would increase the amount of trucks using the transportation system in the study area. The effects 2 

under Alternative 4 would be similar to those described for Alternative 1A. However, Alternative 4 3 

would require temporary realignment of Byron Highway/South Pacific Railroad during construction 4 

of the siphon connecting the new approach canal and Jones PP approach canal. Minor delays and 5 

congestion created by rerouted traffic could interfere with emergency service response times in the 6 

vicinity of Bryon Highway. 7 

The effect of increased safety hazards from increased heavy construction traffic on local roadways 8 

and emergency routes would be adverse. Although TRANS-1c will reduce the severity of this effect, 9 

the BDCP proponents are not solely responsible for the timing, nature, or complete funding of 10 

required improvements. If an improvement identified in the mitigation agreement(s) is not fully 11 

funded and constructed before the project’s contribution to the effect is made, an adverse effect in 12 

the form of increased safety hazards would occur. Accordingly, this effect would be adverse. If, 13 

however, all improvements required to avoid adverse effects prove to be feasible and any necessary 14 

agreements are completed before the project’s contribution to the effect is made, effects would not 15 

be adverse. 16 

CEQA Conclusion: Construction of Alternative 4 would increase the amount of trucks using the 17 

transportation system in the study area. The alternative would also require traffic on Byron 18 

Highway be rerouted during construction of the siphon connecting the new approach canal and 19 

Jones PP approach canal. The increase in heavy truck traffic and potential delays created by 20 

realignment of Byron Highway/South Pacific Railroad could interfere with emergency services on 21 

designated routes (Table 19-11), resulting in significant safety hazards. This impact would be 22 

significant. Mitigation Measure TRANS-1c will reduce the severity of this impact by working with 23 

affected state, regional, or local agencies to alleviate road congestion issues, but not to less-than-24 

significant levels. BDCP proponents cannot ensure that the improvements will be fully funded or 25 

constructed prior to the project’s contribution to the impact. If an improvement identified in the 26 

mitigation agreement(s) is not fully funded and constructed before the project’s contribution to the 27 

impact is made, a significant impact in the form of increased safety hazards would occur. 28 

Accordingly, this effect would be significant and unavoidable. If, however, all improvements 29 

required to avoid significant impacts prove to be feasible and any necessary agreements are 30 

completed before the project’s contribution to the effect is made, impacts would be less than 31 

significant. 32 

Mitigation Measure TRANS-1c: Make Good Faith Efforts to Enter into Mitigation 33 

Agreements to Enhance Capacity of Congested Roadway Segments 34 

Please refer to Mitigation Measure TRANS-1c in Alternative 4, Impact TRANS-1. 35 

Impact TRANS-4: Disruption of Marine Traffic during Construction 36 

NEPA Effects: Under Alternative 4, commercial barges would be used to transport construction 37 

materials, in particular precast tunnel segment liners, and equipment from the ports to temporary 38 

barge unloading facilities near construction sites. The materials and equipment would then be 39 

unloaded and trucked to the construction sites. Temporary barge unloading facilities for 40 

construction materials are planned at the following locations. 41 

 Sacramento River northeast of Walnut Grove 42 
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 Snodgrass Slough near Intermediate Forebay 1 

 Little Potato Slough on Bouldin Island 2 

 San Joaquin River on Venice Island 3 

 Middle River on Mandeville Island 4 

 Connection Slough on Bacon Island 5 

 Old River on Victoria Island 6 

 West Canal at Clifton Court Forebay 7 

Approximately 11,000 barge trips are projected to carry construction materials from ports to the 8 

sites listed above via the Sacramento River under Alternative 4, averaging approximately 8 trips per 9 

day during construction of CM1 for up to 5 years. It is likely that under Alternative 4, the estimated 10 

number of trips and amount of in-water work would be less than under Alternative 1A because of 11 

the reduction in the number of intakes to be constructed. Although barges are relatively slow and 12 

have less maneuverability than smaller vessels, commercial barge operators on the Sacramento 13 

River are required to operate in compliance with navigational guidelines. The majority of 14 

commercial barge activity in the Delta travels from the San Francisco Bay to the Sacramento area via 15 

the SRDWSC (Delta Protection Commission 2012). 16 

Alternative 4 would avoid direct effects on this barge traffic because the alternative features would 17 

be located along the Sacramento River (not the Deep Water Channel) and no modifications to the 18 

Deep Water Channel would be required. The barge unloading facility by Venice Island would not be 19 

expected to interfere with navigation to the Port of Stockton because it would be outside the main 20 

channel and would be designed to facilitate barge operations. The barge unloading facilities would 21 

be temporary and removed following construction. Increased barge traffic related to delivery of 22 

materials to the alternative work site would average up to 8 trips per day for up to 5 years and is not 23 

anticipated to cause impediments to the passage of other vessels. There is 135 feet of open air 24 

clearance at the Antioch UPRR bridge and 144 feet at the Rio Vista bridge, and additional raising of 25 

draw bridges in the study area would not be required. 26 

Although some in-water work would be necessary for intake construction, the Sacramento River 27 

would remain open to boat traffic at all times during construction. The intake cofferdams would 28 

extend into the river channel up to 60 feet, depending on location. The width of the river near the 29 

intakes (approximately 500–700 feet) would therefore allow for passage of the types of boats 30 

typically observed on the Sacramento River (channel width during construction 380–580 feet). 31 

(Refer to Chapter 15, Recreation, for additional discussion of the effects of intake construction on 32 

boating.). This potential effect is not considered adverse because construction of Alternative 4 33 

would not require modification to existing deep water channels, interfere with Port of Stockton 34 

navigation, or substantially increase the volume of barge movement within the study area, such that 35 

existing marine traffic would be disrupted (on average, 8 trips per day for up to 5 years throughout 36 

the alignment). As noted in Chapter 15, Recreation, Impact REC-3, temporary barge unloading 37 

facilities would occupy between 200 to 1,000 feet of riverbank, depending on the location. Based on 38 

the river channel width, all barge facilities except the San Joaquin River facility could occupy 39 

substantial portions of the waterway. However, all barge routes and landing sites will be selected to 40 

maximize continuous waterway access and a minimum waterway width greater than 100 feet. 41 

Moreover, Mitigation Measure TRANS-1a would reduce any potential disruptions as it includes 42 
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stipulations to notify the commercial and leisure boating community of proposed barge operations 1 

in the waterways. 2 

CEQA Conclusion: Construction of Alternative 4 would not require modification to existing deep 3 

water channels, interfere with Port of Stockton navigation, or substantially increase the volume of 4 

barge movement within the study area such that existing marine traffic would be disrupted (8 trips 5 

per day for up to 5 years). Therefore, this impact would be less-than-significant. Moreover, 6 

Mitigation Measure TRANS-1a would reduce any potential disruptions as it includes stipulations to 7 

notify the commercial and leisure boating community of proposed barge operations in the 8 

waterways. Accordingly, the impact of disruption to marine traffic during construction would be less 9 

than significant with implementation of Mitigation Measure TRANS-1a. No additional mitigation is 10 

required. 11 

Mitigation Measure TRANS-1a: Implement Site-Specific Construction Traffic Management 12 

Plan 13 

Please refer to Mitigation Measure TRANS-1a in Alternative 4, Impact TRANS-1. 14 

Impact TRANS-5: Disruption of Rail Traffic during Construction 15 

NEPA Effects: The proposed Alternative 4 conveyance crosses under the existing BNSF/Amtrak San 16 

Joaquin line between Bacon Island and Woodward Island. Maintaining freight and passenger service 17 

on the BNSF line is included in the design, and the effect of this crossing would be minimal to non-18 

existent because the proposed conveyance would traverse the railroad in a deep bore tunnel. 19 

As discussed in Impact TRANS-5 under Alternative 1A, the UPRR Tracy Subdivision (branch line) 20 

runs parallel to Byron Highway, between the highway and the proposed new forebay (Byron Tract 21 

forebay) adjacent to the existing Clifton Court Forebay. The construction impact of the new forebay 22 

would be unlikely to disrupt rail service because much of this line has not been in service recently. 23 

The UPRR may return it to freight service in the future. 24 

Construction of Alternative 4 would not physically cross or require modification to an existing or 25 

proposed railroad. Rather, the water conveyance will cross the BNSF Railway and Amtrak San 26 

Joaquin Line well below grade in a deep bore tunnel. Accordingly, construction would not be likely 27 

to disrupt rail service. However, if the UPRR Tracy Subdivision branch line is reopened prior to 28 

construction, the continuity of rail traffic could be managed, if needed, through implementation of 29 

Mitigation Measure TRANS-1a, which includes stipulations to coordinate with rail providers to 30 

develop alternative interim transportation modes (e.g., trucks or buses) that could be used to 31 

provide freight and/or passenger service during any longer term railroad closures and daily 32 

construction time windows during which construction is restricted or rail operations would need to 33 

be suspended for any activity within railroad rights of way. 34 

CEQA Conclusion: Construction of Alternative 4 would not physically cross or require modification 35 

to an existing or proposed railroad. Rather, the water conveyance will cross the BNSF Railway and 36 

Amtrak San Joaquin Line well below grade in a deep bore tunnel. Accordingly, construction would 37 

not be likely to disrupt rail service. However, if the UPRR Tracy Subdivision branch line is reopened 38 

prior to construction, traffic associated with of the Byron Tract forebay may minimally impact rail 39 

service through vehicle crossing. This impact would therefore be less than significant. 40 

Implementation of Mitigation Measure TRANS-1a which includes stipulations to coordinate with rail 41 

providers to develop alternative interim transportation modes (e.g., trucks or buses) that could be 42 
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used to provide freight and/or passenger service during any longer term railroad closures and daily 1 

construction time windows during which construction is restricted or rail operations would need to 2 

be suspended for any activity within railroad rights of way, would ensure this impact remains less 3 

than significant. 4 

Mitigation Measure TRANS-1a: Implement Site-Specific Construction Traffic Management 5 

Plan 6 

Please refer to Mitigation Measure TRANS-1a in Alternative 4, Impact TRANS-1. 7 

Impact TRANS-6: Disruption of Transit Service during Construction 8 

NEPA Effects: Construction of conveyances and other project elements may affect various roadways 9 

upon which transit service operates. To the extent that construction detours are necessary and/or 10 

significant congestion occurs during lane closures and other construction activities, transit routes 11 

and schedules would be affected. Transit service disruptions under Alternative 4 would be similar to 12 

the pipeline/tunnel alignment (refer to Impact TRANS-6 in Alternative 1A, Table 19-13). 13 

Construction activities associated with Alternative 4 would decrease LOS below applicable 14 

thresholds, as well as temporarily exacerbate already unacceptable LOS conditions along on SR-12 15 

(Table 19-25). Accordingly, tunnel construction could substantially affect operation of the SCT 16 

Link/Delta Route, and construction of the shaft adjacent to SR 12 would affect traffic on that facility. 17 

Intercity Greyhound bus lines primarily operate on the interstate highway system in this vicinity. To 18 

the extent that other roadways affected by Alternative 4 construction also carry Greyhound bus 19 

lines, those routes may be affected as well. The effect of disruption to transit service during 20 

construction would be adverse. Although Mitigation Measures TRANS-1a through TRANS-1c would 21 

reduce the severity of this effect, the BDCP proponents are not solely responsible for the timing, 22 

nature, or complete funding of required improvements. If an improvement identified in the 23 

mitigation agreement(s) is not fully funded and constructed before the project’s contribution to the 24 

effect is made, an adverse effect in the form of disruptions to transit service would occur. Therefore, 25 

this effect would be adverse. 26 

CEQA Conclusion: Disruption of transit service during construction could result in significant 27 

impacts. Construction activities associated with Alternative 4 would decrease LOS below applicable 28 

thresholds, as well as temporarily exacerbate already unacceptable LOS conditions along SR-12 29 

(Table 19-25). Accordingly, tunnel construction could significantly affect operation of the SCT 30 

Link/Delta Route, and construction of the shaft adjacent to SR 12 would affect traffic on that facility. 31 

To the extent that other roadways affected by Alternative 4 construction also carry Greyhound bus 32 

lines, those routes may be affected as well. This impact would be significant. Mitigation Measures 33 

TRANS-1a through TRANS-1c would reduce the severity of this impact, but not to less-than-34 

significant levels. Under Mitigation Measure TRANS-1a, the BDCP proponents would coordinate with 35 

transit providers to develop, to the extent feasible, daily construction time windows during which 36 

transit operations would not be either detoured or significantly slowed, avoiding a substantial 37 

disruption of transit service. Additionally, under Mitigation Measure TRANS-1b, construction traffic 38 

would be minimized around peak periods, to the extent feasible. Finally, under Mitigation Measure 39 

TRANS-1c, the BDCP proponents would make good faith efforts to enter into mitigation agreements 40 

to enhance the capacity of congested roadway segments, likely reducing associated disruptions to 41 

transit service. However, the BDCP proponents cannot ensure that the improvements will be fully 42 

funded or constructed prior to the project’s contribution to the impact. If an improvement identified 43 
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in the mitigation agreement(s) is not fully funded and constructed before the project’s contribution 1 

to the impact is made, a significant impact in the form disruptions to transit service would occur. 2 

Therefore, this impact would be significant and unavoidable. However, such impacts are likely to 3 

occur during the middle of the day because construction traffic would be minimized around peak 4 

periods. 5 

Mitigation Measure TRANS-1a: Implement Site-Specific Construction Traffic Management 6 

Plan 7 

Please refer to Mitigation Measure TRANS-1a in Alternative 4, Impact TRANS-1. 8 

Mitigation Measure TRANS-1b: Limit Hours or Amount of Construction Activity on 9 

Congested Roadway Segments 10 

Please refer to Mitigation Measure TRANS-1b in Alternative 4, Impact TRANS-1. 11 

Mitigation Measure TRANS-1c: Make Good Faith Efforts to Enter into Mitigation 12 

Agreements to Enhance Capacity of Congested Roadway Segments 13 

Please refer to Mitigation Measure TRANS-1c in Alternative 4, Impact TRANS-1. 14 

Impact TRANS-7: Interference with Bicycle Routes during Construction 15 

NEPA Effects: Increased traffic and vehicle delays during construction (Table 19-25) could 16 

temporarily disrupt bicycle routes on SR 160/River Road and potentially on SR 12. The effect of 17 

disruption to bicycle routes during construction would be adverse. Mitigation Measure TRANS-1a is 18 

available to reduce this effect. Under this measure, BDCP proponents would provide alternate access 19 

routes via detours or bridges to maintain continual circulation for local travelers in and around 20 

construction zones, including bicycle riders; provide signage warning of loose gravel, steel plates, 21 

etc. that could be hazardous to road cycling activity on roadways open to bicycle traffic; provide 22 

signage, barricades, and flag people as necessary to slow or detour traffic around construction sites; 23 

and notify the public, including cycling organizations and bike shops, of construction activities that 24 

could affect transportation. Additionally, another project commitment, as described in Appendix 3B, 25 

Environmental Commitments, and Chapter 15, Recreation, could enhance recreational access to areas 26 

in the vicinity of the proposed intakes, including enhancement of bicycle and foot access to the Delta 27 

and the potential conversion of an abandoned rail line between Sacramento and Walnut Grove into a 28 

bicycle path. 29 

CEQA Conclusion: Increased traffic and vehicle delays during construction (Table 19-25) could 30 

temporarily disrupt bicycle routes on SR 160/River Road and potentially on SR 12, resulting in a 31 

significant impact. However, Mitigation Measure TRANS-1a would reduce the severity of this impact 32 

to less-than-significant levels because BDCP proponents would provide alternate access routes via 33 

detours or bridges to maintain continual circulation for local travelers in and around construction 34 

zones, including bicycle riders; provide signage warning of loose gravel, steel plates, etc. that could 35 

be hazardous to road cycling activity on roadways open to bicycle traffic; provide signage, 36 

barricades, and flag people as necessary to slow or detour traffic around construction sites; and 37 

notify the public, including cycling organizations and bike shops, of construction activities that could 38 

affect transportation. Additionally, another project commitment, as described in Appendix 3B, 39 

Environmental Commitments, and Chapter 15, Recreation, could enhance recreational access to areas 40 

in the vicinity of the proposed intakes, including enhancement of bicycle and foot access to the Delta 41 



 
 

Transportation 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

19-136 
2015 

ICF 00139.14 

 

and the potential conversion of an abandoned rail line between Sacramento and Walnut Grove into a 1 

bicycle path. Because implementation of this mitigation measure and project commitment would 2 

avoid a substantial disruption to bicycle facilities as a result of increased roadway traffic and/or 3 

roadway closures, this impact would be less than significant. 4 

Mitigation Measure TRANS-1a: Implement Site-Specific Construction Traffic Management 5 

Plan 6 

Please refer to Mitigation Measure TRANS-1a in Alternative 4, Impact TRANS-1. 7 

Impact TRANS-8: Increased Traffic Volumes and Delays during Operations and Maintenance 8 

NEPA Effects: Maintaining and operating BDCP facilities could affect roadway operations in the 9 

vicinity by increasing vehicle trips. However, operations and maintenance activities would only 10 

require minimal labor. Consistent with the assumptions used for the air quality/GHG analyses in 11 

Chapter 22, Air Quality and Greenhouse Gases, of this EIR/EIS, it was estimated that routine 12 

operations and maintenance activities and yearly maintenance activities would require the crews 13 

and equipment identified in Tables 19-14 and 19-15 (refer to Impact TRANS-8 in Alternative 1A). 14 

For comparative purposes, Table 19-16 summarizes direct and indirect employment quantified 15 

using the IMPLAN model. 16 

The effect of maintaining and operating the facilities on roadway operations under Alternative 4 17 

would be the same as under Alternative 1A (Tables 19-14, 19-15, and 19-16), but slightly less in 18 

magnitude because only three intakes would be operated and maintained and correspondingly 19 

fewer employee trips would be anticipated. Like Alternative 1A, O&M activities would occur along 20 

the entire alternative alignment. Even assuming the total employment figure in Table 19-16, given 21 

the limited number of workers involved and the large number of work sites, it is not anticipated that 22 

routine operations and maintenance activities or major inspections would result in substantial 23 

increases of traffic volumes or roadway congestion. The impact of increased traffic volumes and 24 

delays during project operations would not be adverse. 25 

CEQA Conclusion: Given the limited number of workers involved and the large number of work sites 26 

(Tables 19-14, 19-15, and 19-16), it is not anticipated that routine operations and maintenance 27 

activities or major inspections would result in substantial increases of traffic volumes or roadway 28 

congestion. The impact of increased traffic volumes and delays during operations would therefore 29 

be less than significant. No mitigation is required. 30 

Impact TRANS-9: Permanent Alteration of Transportation Patterns during Operations and 31 

Maintenance 32 

NEPA Effects: Due to the buried tunnel configuration, Alternative 4 does not intersect public 33 

roadways, state routes, railroads, and bridges except for the intake areas where the SR 160 and 34 

Randall Island Road would be permanently rerouted. 35 

Each intake/pumping plant site would require realignment of the levee road (SR 160) adjacent to 36 

Intakes 2, 3, and 5. The levee road adjacent to Intake 5 is Randall Island Road. A project study report 37 

(PSR) prepared by the California Department of Transportation (Caltrans) describes the 38 

assumptions and requirements for the permanent realignment of SR 160 as follows. 39 

 Offsetting the realigned levee road 200 feet from the existing levee road. 40 
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 Use of a two‐lane, two‐way road, with a total cross‐sectional width of 24 feet. 1 

 Use of a maximum speed limit of 60 miles per hour. 2 

 Provide horizontal and vertical alignments per Caltrans Highway Design Manual. 3 

 The realigned levee road will be level, straight, and parallel to the intake for the length adjacent 4 

to the intake. 5 

 The realigned levee road will be set at the same elevation as the top of the intake and the 6 

pumping plant building pad for the length adjacent to the intake. 7 

 A single cross intersection will be centered on the intake length to provide access to the intake 8 

and pumping plant. 9 

Except for the intakes, Alternative 4 does not have surface intersections with public roadways, state 10 

routes, or railroads, and would not require bridges. Impacts on public roadways would be limited to 11 

the intake areas and would not substantially alter traffic patterns. The design and construction of all 12 

project components (i.e., conveyances, intakes, and forebays) would provide for on-going continuity 13 

of all rail operations following completion of construction. Structures would be constructed as 14 

necessary to provide connectivity across canals (either bridges or siphons) for active railroads to 15 

cross without disruption. Water operations would not modify the river stage above the water levels 16 

seen in the river today. Therefore, no change would be expected to affect boat traffic associated with 17 

changes in water levels. Operations and maintenance of the facilities would not have any substantive 18 

impact on barge traffic (or the roadway network) due to operation of moveable bridges. 19 

Impediments to boat traffic associated with the intakes would continue for the life of the project, but 20 

would not substantially impact boat passage or usage (refer to Chapter 15, Recreation, for more 21 

discussion of effects on boating.) The effect of permanent alteration of transportation patterns 22 

during operations would not be adverse. 23 

CEQA Conclusion: Each intake/pumping plant site constructed under Alternative 4 would require 24 

realignment of the levee road (SR 160) adjacent to Intakes 2, 3, and 5. Impacts on public roadways 25 

would be limited to the intake areas and would not substantially alter traffic patterns. The design 26 

and construction of all project components (i.e., conveyances, intakes, and forebays) would provide 27 

for on-going continuity of all rail operations following completion of construction. Impediments to 28 

boat traffic associated with the intakes would continue for the life of the project, but would not 29 

substantially impact boat passage or usage. Accordingly, the impact of permanent alteration of 30 

transportation patterns during operations would be less than significant. No mitigation is required. 31 

Impact TRANS-10: Increased Traffic Volumes during Implementation of CM2–CM21 32 

NEPA Effects: Habitat restoration and enhancement conservation measures are anticipated to 33 

include a number of construction and maintenance activities, including the following. 34 

 Grading, excavation, and placement of fill material. 35 

 Breaching, modification, or removal of existing levees and construction of new levees. 36 

 Modification, demolition, and removal of existing infrastructure (e.g., buildings, roads, fences, 37 

electric transmission and gas lines, irrigation infrastructure). 38 

 Construction of new infrastructure (e.g., buildings, roads, fences, electric transmission and gas 39 

lines, irrigation infrastructure. 40 
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 Removal of existing vegetation and planting/seeding of vegetation. 1 

 Levee maintenance. 2 

 Mowing, burning, and trimming to manage vegetation. 3 

In particular, implementation of CM2 and CM3–CM10 would generate traffic on area roadways 4 

during implementation due to transport of construction vehicles, equipment, and employees to and 5 

from the sites for the purposes of modifying or installing new facilities, or making changes in 6 

operation of existing facilities. Because the specific areas for implementing these conservation 7 

measures have not been determined, this effect is evaluated qualitatively. 8 

 Yolo Bypass Fishery Enhancement (CM2) 9 

 Installing fish ladders and experimental ramps at Fremont Weir or widening the existing 10 

fish ladder. 11 

 Installing fish screens on small Yolo Bypass diversions. 12 

 Constructing new or replacement operable check-structures at Tule Canal/Toe Drain. 13 

 Replacing the Lisbon Weir with a fish-passable gate structure. 14 

 Realigning Lower Putah Creek. 15 

 Increasing operation of upstream unscreened pumps. 16 

 Installing operable gates at Freemont Weir. 17 

 Constructing physical barriers in the Sacramento River. 18 

 Constructing associated support facilities (operations buildings, parking lots, access 19 

facilities such as roads and bridges). 20 

 Improving levees adjacent to the Fremont Weir Wildlife Area. 21 

 Replacing agricultural crossings of the Tule Canal/Toe Drain with fish-passable structures 22 

such as flat car bridges, earthen crossings with large, open culverts. 23 

 Grading, removal of existing berms, levees, and water control structures, construction of 24 

berms or levees, re-working of agricultural delivery channels, and earthwork or 25 

construction of structures to reduce Tule Canal/Toe Drain channel capacities. 26 

 Tidal Habitat Restoration (CM4) 27 

 Breaching and lowering levees, installing new or modified levees to protect adjacent areas 28 

from flooding. 29 

 Connecting remnant sloughs or channels to improve circulation. 30 

 Modifying ground elevations to reduce impacts of subsidence to restore freshwater tidal 31 

habitat in the Cache Slough, Cosumnes/Mokelumne, West Delta, South Delta, and Suisun 32 

Marsh ROAs. 33 

 Seasonally Inundated Floodplain Restoration (CM5) 34 

 Restoring seasonally inundated floodplain habitat within the north, east, and/or south Delta. 35 

 Channel Margin Habitat Enhancement (CM6) 36 
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 enhancing channel margin habitat on the Sacramento River between Freeport and Walnut 1 

Grove, the San Joaquin River between Vernalis and Mossdale, Steamboat and Sutter Sloughs, 2 

and the North and South Forks of the Mokelumne River 3 

 Riparian Habitat Restoration (CM7) 4 

 Restoring riparian habitat in Cosumnes/Mokelumne, east, west, and south Delta 5 

 Grassland Communities Restoration (CM8) 6 

 Sowing native species using a variety of techniques (e.g., seed drilling, native hay spreading, 7 

plugs. 8 

 Recontouring graded land. 9 

 Vernal Pool Complex Restoration (CM9) 10 

 Recontouring historical vernal pools and swales to natural bathymetry. 11 

 Nontidal Marsh Restoration (CM10) 12 

 Grading to establish an elevational gradient to support both open water perennial aquatic 13 

habitat intermixed with shallower marsh habitat. 14 

 Planting and maintaining native marsh vegetation. 15 

For the purposes of the EIR/EIS, it is assumed that during implementation, impacts on roadways 16 

could result in circulation delays or the inability to maintain adequate vehicular access in or around 17 

construction work zones. Roads and highways in and around Suisun Marsh and the Yolo Bypass 18 

could experience increases in traffic volumes, resulting in localized congestion and conflicts with 19 

local traffic. These roadways could function as haul routes or to bring construction personnel to the 20 

work sites. Maintenance and monitoring of the restoration areas would also generate some vehicle 21 

trips. As described in Impact TRANS-3 in Alternative 1A, the following roadways in the Delta 22 

subregion are anticipated to be affected. 23 

 Interstate 680 24 

 State Route 12 25 

 Chadbourne Road 26 

 Ramsey Road 27 

 Jacksnipe Road 28 

 Collinsville Road 29 

 Grizzly Island Road 30 

 Gum Tree Road 31 

 Van Sickle Road 32 

 Joyce Island Road 33 

 Branscombe Road 34 

 Potrero Hills Lane 35 

 Scally Road 36 
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 Shiloh Road 1 

 Little Honker Bay Road 2 

The effect would vary according to the amount of traffic generated by implementation of the specific 3 

conservation measure, the location and timing of the actions called for in the conservation measure, 4 

and the roadway and traffic conditions at the time of implementation. The effect of increased traffic 5 

volumes during construction and maintenance of CM2–CM21 would be adverse. Although TRANS-1a 6 

through TRANS-1c would reduce the severity of this effect, the BDCP proponents are not solely 7 

responsible for the timing, nature, or complete funding of required improvements. If an 8 

improvement identified in the mitigation agreement(s) is not fully funded and constructed before 9 

the project’s contribution to the effect is made, an adverse effect would occur. Therefore, this effect 10 

would be adverse. If, however, all improvements required to avoid adverse effects prove to be 11 

feasible and any necessary agreements are completed before the project’s contribution to the effect 12 

is made, effects would not be adverse. 13 

CEQA Conclusion: Impacts on roadways could result in circulation delays or the inability to 14 

maintain adequate vehicular access in or around restoration or enhancement work zones. Roads 15 

and highways in and around Suisun Marsh and the Yolo Bypass could experience increases in traffic 16 

volumes, resulting in localized congestion and conflicts with local traffic. These roadways could 17 

function as haul routes or to bring construction personnel to the work sites. Maintenance and 18 

monitoring of the restoration areas would also generate some vehicle trips. The impact of increased 19 

traffic volumes during implementation of CM2–CM21 would be significant. Mitigation Measures 20 

TRANS-1a through TRANS-1c would reduce the severity of this impact, but not to less-than-21 

significant levels. The BDCP proponents cannot ensure that the improvements will be fully funded or 22 

constructed prior to the project’s contribution to the impact. If an improvement identified in the 23 

mitigation agreement(s) is not fully funded and constructed before the project’s contribution to the 24 

impact is made, a significant impact would occur. Therefore, the project’s impacts on roadway 25 

segment LOS would be conservatively significant and unavoidable. If, however, all improvements 26 

required to avoid significant impacts prove to be feasible and any necessary agreements are 27 

completed before the project’s contribution to the effect is made, impacts would be less than 28 

significant. 29 

Mitigation Measure TRANS-1a: Implement Site-Specific Construction Traffic Management 30 

Plan 31 

Please refer to Mitigation Measure TRANS-1a in Alternative 4, Impact TRANS-1. 32 

Mitigation Measure TRANS-1b: Limit Hours or Amount of Construction Activity on 33 

Congested Roadway Segments 34 

Please refer to Mitigation Measure TRANS-1b in Alternative 4, Impact TRANS-1. 35 

Mitigation Measure TRANS-1c: Make Good Faith Efforts to Enter into Mitigation 36 

Agreements to Enhance Capacity of Congested Roadway Segments 37 

Please refer to Mitigation Measure TRANS-1c in Alternative 4, Impact TRANS-1. 38 
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Impact TRANS-11: Compatibility of the Proposed Water Conveyance Facilities and Other 1 

Conservation Measures with Plans and Policies 2 

NEPA Effects: The potential for inconsistencies with plans or policies would be similar to the 3 

discussion in Alternative 1A, Impact TRANS-11. Construction and implementation of Alternative 4 4 

would be compatible with applicable plans and policies related to transportation and circulation. 5 

CEQA Conclusion: The physical effects are discussed in impacts TRANS-1 through TRANS-10, above 6 

and no additional CEQA conclusion is required related to the consistency of the alternative with 7 

relevant plans and policies. The relationship between plans, policies, and regulations and impacts on 8 

the physical environment is discussed in Chapter 13, Land Use, Section 13.2.3. 9 

Impact TRANS-12: Potential Effects on Navigation From Changes in Surface Water Elevations 10 

Caused by Construction of Water Conveyance Facilities 11 

Construction for Intakes 2, 3, and 5 would be accomplished using coffer dams at each location. Coffer 12 

dams will isolate each construction area from the Sacramento River and will be used to de-water the 13 

construction area. Intakes and screens have been designed and located on-bank to minimize 14 

changes to river flow characteristics. Nevertheless, some localized water elevation changes will 15 

occur upstream and adjacent to each coffer dam at these intake sites due to facility location within 16 

the river. These localized surface elevation changes will not exceed an increase of 0.10 feet at any 17 

intake location even at high river flows (when surface elevation changes would be expected to be 18 

highest). This represents the highest surface upstream elevation increase after coffer dam removal 19 

and during intake operation. Because this maximum increase in elevation is entirely localized, 20 

downstream surface elevation changes during intake construction would be insignificant and 21 

changes to river depth and width at any location will be insignificant. As a result, boat passage and 22 

river use, including Sacramento River tributaries, will not be affected.  23 

As explained in Chapter 6, Surface Water, construction of facilities within or adjacent to waterways 24 

could change surface water elevations or runoff characteristics. Alternative 4 would result in 25 

alterations to drainage patterns, stream courses, and runoff, and potential for slightly increased 26 

surface water elevations in the rivers and streams during construction of facilities located within the 27 

waterway, as described for Alternative 1A. Construction of the facilities under Alternative 4 would 28 

not result in a substantial decrease in surface water elevations on any navigable waterways and 29 

therefore would not have an adverse effect on navigation. Although the increase in surface water 30 

elevations in rivers and streams under Alternative 4 creates a potential impact regarding flooding 31 

(which is considered less-than-significant with implementation of Mitigation Measure SW-4) the 32 

changes in surface water elevation would not have any adverse effects on navigation. See Chapter 6, 33 

Surface Water, for additional information regarding changes to surface water under Alternative 4.  34 

NEPA Effects: Water surface changes and potential impacts associated with intake construction are 35 

not considered adverse to navigation. Water depth and surface elevations will not be substantially 36 

effected during construction and operation of the water conveyance facilities (either localized or 37 

downstream of the intake structures). Although some construction activities and in-water features 38 

(i.e., cofferdams) may cause minor changes in surface water elevations, these effects are highly 39 

localized and surface water elevations would not increase by more than .10 feet at any location, even 40 

during flood events. These changes would not result in a substantial decrease in surface water 41 

elevations on any navigable waterways. Therefore, surface water changes associated with 42 

construction and operation of the water conveyance facilities would not cause an adverse impact on 43 

navigation.  44 
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CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 1 

navigation caused by changes in surface water elevation, by themselves, are not considered 2 

environmental impacts under CEQA. Any secondary physical environmental impacts that may result 3 

are covered under other impacts. Nonetheless, as explained above, changes in surface water 4 

elevation during construction of the intakes will not have a significant impact on navigation.  5 

Impact TRANS-13: Potential Effects of Navigation from Changes in Surface Elevations Caused 6 

by Operation of Intakes 7 

The hydraulic modeling scenario for this analysis included five intakes because that is the maximum 8 

number of intakes included under any alternative. The modeling also assumed the highest North 9 

Delta diversion capacity allowed under any alternative. Alternatives with fewer intakes and/or 10 

lower diversion capacity, such as Alternative 4 (three intakes and 9,000 cfs maximum diversion 11 

capacity), would have less effects to surface water elevations.  12 

With respect to Alternative 4, operation of Intakes 2, 3 and 5 may have localized effects on water 13 

surface elevation during certain operational regimes and at various river flows. While intake 14 

operations and pumping levels are dictated by many factors, Sacramento River diversions are 15 

limited during low flows by operational rules. The nature and extent of impacts caused by 16 

diversions at an intake are dependent in large part on the location of the intake on the river. To 17 

minimize the intake effects on river surface elevations, intakes were designed as on-bank structures 18 

and were placed so that river flood and flow characteristic will be minimally altered. Based on 19 

hydrologic modelling, even at the lowest river flows (taking into account both seasonal and tidal 20 

variations) and at maximum intake operation (full diversions at each of five alternative intakes), 21 

estimates are that boat draft depths of at least 16.5 feet will be maintained within the Sacramento 22 

River. Planning and Design of Navigation Locks United States Army Corps of Engineers, EM 1110-2-23 

2602 (September 30, 1995) pages 3-8. This river depth has occurred historically and has been 24 

adequate to support navigation along the Sacramento River. Additionally, under these same intake 25 

divisions/river flows, water surface elevations would be lowered by no more than 0.7 foot, which 26 

represents a localized and maximum estimate. Surface elevations downstream of the intakes would 27 

be affected less, and during higher river flow and lower intake diversions, river depths would be 28 

greater than the minimum estimate. 29 

The minimal changes in surface water elevation anticipated under Alternative 4, even assuming a 30 

maximum lowering of 0.7 foot, would not likely expose any currently unexposed natural or man-31 

made features that would affect or impeded. There would be no new snags or obstructions that 32 

would impede navigation.  33 

Moreover, even when operating at maximum capacity, the intakes would not alter flows in a way 34 

that would affect commercial vessels or recreational watercraft. The intakes are designed to ensure 35 

pumping velocities will have minimal impacts on aquatic species. It is unlikely that changes in flow 36 

velocity would be perceptible to operators of marine vessels or recreational watercraft and would 37 

have no effect on navigation. 38 

Additional information regarding changes to surface water elevations can be found in Chapter 6, 39 

Surface Water. 40 

NEPA Effects: Water surface changes and potential impacts associated with intake operation are not 41 

considered adverse. Water depth and surface elevations will not be significantly effected (either 42 
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localized or downstream of the intake structures) and will therefore not have an adverse effect on 1 

navigation.  2 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 3 

navigation caused by changes in surface water elevation, by themselves, are not considered 4 

environmental impacts under CEQA. Any secondary physical environmental impacts that may result 5 

are covered under other impacts. Nonetheless, as explained above, changes in surface water 6 

elevation during operation of the intakes will not have a significant impact on navigation. 7 

Impact TRANS-14: Potential Effects on Navigation Caused by Sedimentation From 8 

Construction of Intakes 9 

Construction for Intakes 2, 3, and 5 would be accomplished using coffer dams at each location. Coffer 10 

dams will isolate each construction area from the Sacramento River and will be used to de-water the 11 

construction area. Construction of coffer dams would require sheet pile driving that would result in 12 

incremental suspension of bed sediments. These effects would be temporary and would not have an 13 

effect on navigation. Sheet piles at the edge of the levee embankment would likely change eddy 14 

currents locally, but rock slope in the transition zone would limit those currents and potential 15 

changes to bed load dynamics. As a result, erosion and sedimentation into the Sacramento River 16 

during intake construction would be minimal.  17 

Moreover, potential sedimentation effects will be further minimized by limiting the duration of in-18 

water construction activities and through implementing the environmental commitments described 19 

in Appendix 3B, Environmental Commitments, including the commitment to Develop and Implement 20 

Erosion and Sediment Control Plans to control short-term and long-term erosion and sedimentation 21 

effects and to restore soils and vegetation in areas affected by construction activities following 22 

construction. This commitment is related to Avoidance and Minimization Measure (AMM) 4, Erosion 23 

and Sediment Control Plan, described in BDCP Appendix 3.C. It is anticipated that multiple erosion 24 

and sediment control plans will be prepared for construction activities, each taking into account 25 

site-specific conditions such as proximity to surface water, erosion potential, drainage, etc. The 26 

plans will include all the necessary state requirements regarding erosion control and will implement 27 

BMPs for erosion and sediment control that will be in place for the duration of construction 28 

activities. 29 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 30 

Sedimentation) will further ensure that impacts from sedimentation are minimal.  31 

NEPA Effects: Construction of coffer dams and intake construction would not have an adverse effect 32 

on navigation through increased sedimentation and erosion/deposition in the navigable channel. 33 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 34 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 35 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 36 

under other impacts. Nonetheless, as explained above, changes in sedimentation during 37 

construction of the intakes will not have a significant impact on navigation.  38 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 39 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 40 
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Impact TRANS-15: Potential Effects on Navigation Caused by Sedimentation From 1 

Construction of Barge Facilities 2 

Under Alternative 4, five temporary barge landings would be constructed at locations adjacent to 3 

construction work areas for the delivery of construction materials. Each of the five proposed barge 4 

landings would include in-water and over-water structures, such as piling dolphins, docks, ramps, 5 

and possibly conveyors for loading and unloading materials; and vehicles and other machinery. 6 

Construction of the five barge landings would involve piles at each landing.  7 

To address potential erosion and sedimentation impacts from barge facility construction associated 8 

with Alternative 4, the project proponents will ensure that a Barge Operations Plan is developed and 9 

implemented for facility construction. The requirements for the Barge Operations Plan are 10 

described in Draft EIR/EIS Appendix 3B, Environmental Commitments. This commitment is related 11 

to AMM7, Barge Operations Plan, described in BDCP Appendix 3.C. This plan will be developed and 12 

submitted by the construction contractors per standard DWR contract specifications. Erosion 13 

control measures during construction activities at project locations are provided in Appendix 3B, 14 

Environmental Commitments, as noted above in the discussion of the intakes. Fleeting facilities will 15 

be either docking facilities built through pile and wharves or loaded and unloaded using landward 16 

positioned cranes. In either case, through AMM7 and the Environmental Commitments, impacts on 17 

sedimentation through construction related activities will be localized and minimal.  18 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 19 

Sedimentation) will further ensure that impacts from sedimentation are minimal.  20 

NEPA Effects: Construction and operation of the barge facilities under Alternative 4 would not have 21 

an adverse effect on navigation.  22 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 23 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 24 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 25 

under other impacts. Nonetheless, as explained above, changes in sedimentation from the 26 

temporary barge facilities will not have a significant impact on navigation.  27 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 28 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 29 

Impact TRANS-16: Potential Effects on Navigation Caused by Sedimentation From 30 

Construction of Clifton Court Forebay 31 

Under Alternative 4, Clifton Court Forebay would be dredged and redesigned to provide an area 32 

where water flowing from the new north Delta facilities will be isolated from water diverted from 33 

south Delta channels. While Clifton Court Forebay is a “navigable water,” use of the forebay is 34 

limited to maintenance operations and is not open to commercial or recreational navigation.  35 

NEPA Effects: No effect. 36 

CEQA Conclusion: No impact.  37 
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Impact TRANS-17: Potential Effects on Navigation Caused by Sedimentation From Operation 1 

of Intakes 2 

Sediment loads are present in the Sacramento River as bed loads or distributed within the water 3 

column. The Sacramento River is sediment “starved” for most of the year since upstream reservoirs 4 

act as settling basins for suspended sediments. In most cases, sediment load is concentrated on the 5 

river bed and this bed load depends on several factors including particle size, particle density and 6 

flow velocity. To exclude bed loads from entering intake structures during operation, design criteria 7 

for the intakes require that the lowest point of the screen is placed above the river bed in such a way 8 

that there is no change in bed sediment erosion/distribution patterns. Additionally, screen locations 9 

for this alternative are placed on the outer bends of the river to minimize scour, erosion and 10 

sediment loading at those locations. Flow control baffles at intakes would be adjusted to control 11 

sedimentation near the screens as needed and air jets at screens are proposed to re-suspend 12 

sediments as needed. 13 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 14 

Sedimentation) will further ensure that impacts from sedimentation are minimal. 15 

NEPA Effects: Operational criteria and design specifications for intake operations will result in no 16 

change to water column or bed load sediment dynamics. Erosion and deposition patterns will 17 

change little if any during intake operation. As a result, there will be no adverse effect on navigation 18 

either near or downstream of the intake locations. 19 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 20 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 21 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 22 

under other impacts. Nonetheless, as explained above, changes in sedimentation during operation of 23 

the proposed intakes will not have a significant impact on navigation.  24 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 25 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 26 

Impact TRANS-18: Potential Effects on Navigation From Construction and Operations of Head 27 

of Old River Barrier 28 

Alternative 4 proposes work at the Head of Old River including the construction of fish and flow 29 

control gates as well as a small boat lock to allow recreational boat passage. An analysis of potential 30 

impacts of this work on navigation was completed in 2005 by Jones and Stokes (South Delta 31 

Improvements Program Vol I: Environmental Impact Statement/Environmental Impact Report. Draft. 32 

October. (J&S 020533.02.) State Clearinghouse #2002092065. Sacramento, CA.) (“SDIP EIS/EIR”). 33 

The SDIP EIS/R analyzed whether the proposed barrier/gates facility and locks would cause a 34 

change in south Delta flows or water level, river flows or surface water elevations that would result 35 

in substantial changes to existing recreational or commercial boating activity and opportunities.  36 

The changes in access to Delta waterways by boats and other vessels during construction and 37 

operation of the gates, during channel dredging activities, and attributable to changes in water 38 

levels/depths were addressed. Most of the waterways in the immediate project vicinity are public 39 

waterways navigable by recreational craft, including rowboats, large houseboats, and cabin cruisers. 40 

These waterways are also navigable by smaller commercial vessels, including towing and salvage 41 

vessels, clamshell dredges, dredges for repair and maintenance of levees and channels, and pile-42 
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driving vessels. Boat access points in the project area include River’s End Marina, located on the 1 

south side of the DMC, at the confluence with Old River; Tracy Oasis Marina Resort, located on the 2 

east side of Tracy Boulevard and the north side of Old River; and possibly at Heinbockle Harbor, 3 

located at Tracy Boulevard, on the south side of Grant Line/Fabian and Bell Canal. 4 

According to a California Department of Parks and Recreation (DPR) survey, minimal boat launching 5 

and use occurs in the project area. The channels within the project area are too small to 6 

accommodate large commercial vessels, and because the channels are also part of an existing 7 

temporary barriers project, larger vessels cannot use these channels when the barriers are in place. 8 

A boat lock at the proposed facility would ensure boat access upstream of the gate regardless of gate 9 

operations. In this regard, upstream boat access could improve over current conditions. 10 

Additionally, from June 16 through September 30, the gates will be open and no boat lock operations 11 

will be necessary. 12 

With respect to both recreational and commercial navigation, and based on analysis provided in the 13 

SDIP EIS/EIR, boat access impacts during facility construction will be less than significant (p. 5.8-14, 14 

5.8-18, 5.8-21), impacts on navigation caused by water level changes during barrier operation will 15 

be less than significant (p. 5.8-15. 5.8-19, 5.8-22), impact on non-recreational boaters due to 16 

temporary dredging operation will be less than significant (p. 5.8-16, 5.8-19, 5.8-22), and impacts on 17 

recreation as a result of constructing and operating any of the alternatives will not be significant (p. 18 

7.4-1).  19 

Construction of the operable barrier could result in increased sedimentation near the gates. 20 

Maintenance dredging around the gate would be necessary to clear out sediment deposits. Dredging 21 

around the gates would be conducted using a sealed clamshell dredge. Depending on the rate of 22 

sedimentation, maintenance would occur every 3 to 5 years. A formal dredging plan with further 23 

details on specific maintenance dredging activities will be developed prior to dredging activities. 24 

Guidelines related to dredging activities, including compliance with in-water work windows and 25 

turbidity standards are described further in Appendix 3B, Environmental Commitments, under 26 

Disposal and Reuse of Spoils, Reusable Tunnel Material (RTM), and Dredged Material. These activities 27 

would ensure that sedimentation would not result in an adverse impact on navigation.  28 

NEPA Effects: With respect to construction and operations of the Head of Old River Barrier, 29 

Alternative 4 would have no adverse effect on either commercial or recreational navigation 30 

activities 31 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 32 

navigation, by themselves, are not considered environmental impacts under CEQA. Any secondary 33 

physical environmental impacts that may result are covered under other impacts. Nonetheless, as 34 

explained above, construction and operations of the Head of Old River barrier will not have a 35 

significant impact on navigation.  36 

Impact TRANS-19: Potential Cumulative Effects on Navigation From Construction and 37 

Operations of Water Conveyance Facilities 38 

As explained above and with respect to the construction and operation of these facilities, Alternative 39 

4 would not result in an adverse effects to navigation due to water level elevation changes or altered 40 

sedimentation patterns. It is highly unlikely that other projects would combine with these impacts of 41 

the project to result in cumulative effects on navigation. This is because the minimal effects of these 42 

elements of the project on navigation are localized and would combine only with probable future 43 
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projects if the projects were located immediately adjacent to the project components. There are no 1 

other reasonably foreseeable projects proposed to be located near or adjacent to the planned 2 

Alternative 4 facilities.  3 

NEPA Effects: Alternative 4 in combination with other reasonably foreseeable projects would not 4 

have a cumulatively adverse effect on navigation. 5 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 6 

navigation, by themselves, are not considered environmental impacts under CEQA. Any secondary 7 

physical environmental impacts that may result are covered under other impacts. Nonetheless, as 8 

explained above, Alternative 4 in combination with other reasonably foreseeable projects would not 9 

have a cumulatively significant impact on navigation. 10 

19.3.3.10 Alternative 5—Dual Conveyance with Pipeline/Tunnel and Intake 1 11 

(3,000 cfs; Operational Scenario C) 12 

Impact TRANS-1: Increased Construction Vehicle Trips Resulting in Unacceptable LOS 13 

Conditions 14 

NEPA Effects: The estimate of the number of vehicles generated by construction activities for 15 

Alternative 5 would be similar to Alternative 1A. The estimate of the number of vehicles generated 16 

by construction activities would be lower compared to Alternative 1A due to the reduction in the 17 

number of intakes (approximately 80% reduction). Localized impacts in the vicinity of Intakes 2–7 18 

would not occur. 19 

As shown in Table 19-8, under BPBG conditions, a total of 25 roadway segments would exceed LOS 20 

for at least 1 hour during the 6:00 AM to 7:00 PM analysis period. As also shown in Table 19-8, 21 

construction associated with Alternative 5 would cause LOS thresholds to be exceeded for at least 22 

one hour during the 6 AM to 7 PM analysis period on a total of 47 roadway segments under BPBGPP 23 

conditions (entries in bold type). Alternative 5 would therefore temporarily exacerbate an already 24 

unacceptable LOS under BPBG conditions on 22 roadway segments (47 minus the 25 that would 25 

already be operating at an unacceptable LOS under BPBG conditions). Figure 19-3a shows the study 26 

roadway segments that could experience substantial roadway operation impacts). 27 

The decrease in LOS below applicable thresholds during construction would be adverse at the 28 

locations identified in Table 19-8 because construction associated with Alternative 5 would cause 29 

LOS thresholds (Table 19-7) to be exceeded for at least 1 hour during the 6:00 AM to 7:00 PM 30 

analysis period. Alternative 5 would also temporarily exacerbate an already unacceptable LOS under 31 

BPBG conditions at 22 roadway segments (47 minus the 25 that would already be operating at an 32 

unacceptable LOS under BPBG conditions). While decreases in traffic conditions will occur 33 

throughout the study area, the highest concentration of roadway segments below applicable LOS 34 

threshold occurs on state roadways, including SR-12, I-80, SR-4, and I-205. Standards will also be 35 

exceeded on several local roadways, include all segments studied in West Sacramento. 36 

Mitigation Measures TRANS-1a through TRANS-1c are available to reduce this effect. Collectively, 37 

these measures include requirements to avoid or reduce circulation effects, notify the public of 38 

construction activities, provide alternate access routes, require direct haulers to pull over in the 39 

event of an emergency, limit/prohibit the amount of construction activity on congested roadways, 40 

and enhance roadway conditions. Although TRANS-1a through TRANS-1c would reduce the severity 41 

of this effect, the BDCP proponents are not solely responsible for the timing, nature, or complete 42 
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funding of required improvements. If an improvement that is identified in any mitigation 1 

agreement(s) contemplated by Mitigation Measure TRANS-1c is not fully funded and constructed 2 

before the project’s contribution to the effect is made, an adverse effect in the form of unacceptable 3 

LOS would occur. Therefore, this effect would be adverse. If, however, all improvements required to 4 

avoid adverse effects prove to be feasible and any necessary agreements are completed before the 5 

project’s contribution to the effect is made, effects would not be adverse. 6 

CEQA Conclusion: Construction under Alternative 5 would add hourly traffic volumes to study area 7 

roadways that would exceed acceptable LOS threshold (Table 19-8). As shown in Table 19-8, traffic 8 

volumes during construction of Alternative 5 would temporarily exacerbate already unacceptable 9 

LOS under BPBG conditions during the 6:00 AM to 7:00 PM analysis period during the time of 10 

project construction. This impact would be temporary, but significant. Mitigation Measures TRANS-11 

1a through TRANS-1c would reduce the severity of this impact, but not to less-than-significant 12 

levels. The BDCP proponents cannot ensure that the improvements will be fully funded or 13 

constructed prior to the project’s contribution to the impact. If an improvement that is identified in 14 

any mitigation agreement(s) contemplated by Mitigation Measure TRANS-1c is not fully funded and 15 

constructed before the project’s contribution to the impact is made, a significant impact in the form 16 

of unacceptable LOS would occur. Accordingly, this impact would be significant and unavoidable. If, 17 

however, all improvements required to avoid significant impacts prove to be feasible and any 18 

necessary agreements are completed before the project’s contribution to the effect is made, impacts 19 

would be less than significant. 20 

Impact TRANS-2: Increased Construction Vehicle Trips Exacerbating Unacceptable Pavement 21 

Conditions 22 

NEPA Effects: The effects under Alternative 5 would be similar to Alternative 1A but slightly less in 23 

magnitude because only one intake would be constructed, with less overall traffic impacts during 24 

construction (truck traffic and workers traffic generated by intake construction is reduced by 25 

approximately 80% compared to Alternative 1A). Localized impacts in the vicinity of Intakes 2–7 26 

would not occur. 27 

As shown in Table 19-10, construction of Alternative 5 would contribute to further deterioration of 28 

the existing pavement condition, to less than the acceptable PCI or similar applicable threshold 29 

(Table 19-7), on a total of 46 roadway segments. Damage to roadway pavement is expected 30 

throughout the study area (Figure 19-4a) on various local and state roads, as well as on a few 31 

interstates. The effect of roadway damage to these segments during construction would be adverse. 32 

Mitigation Measures TRANS-2a through TRANS-2c are available to reduce this effect, but not 33 

necessarily to a level that would not be adverse, as the BDCP proponents cannot ensure that the 34 

agreements or encroachment permits will be obtained from the relevant transportation agencies. If 35 

an agreement or encroachment permit is not obtained, an adverse effect in the form of deficient 36 

pavement conditions would occur. Accordingly, this effect could remain adverse. If, however, 37 

mitigation agreement(s) or encroachment permit(s) providing for the improvement or replacement 38 

of pavement are obtained and any other necessary agreements are completed, adverse effects could 39 

be avoided. 40 
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Impact TRANS-12: Potential Effects on Navigation From Changes in Surface Water Elevations 1 

Caused by Construction of Water Conveyance Facilities 2 

The potential impacts on navigation caused by changes in surface water elevation during 3 

construction of the proposed intakes under Alternative 5 would be similar to those described for 4 

Alternative 4. Although Alternative 5 includes two less intakes (Alternative 5 includes one intake 5 

compared to three for Alternative 4), the effects to surface water elevation caused by construction of 6 

the proposed intakes is highly localized, and therefore, the number of intakes would not 7 

substantially change the analysis. Nevertheless, because Alternative 5 includes less intakes, the 8 

effects to surface elevations caused by intakes would likely be less than those described for 9 

Alternative 4. 10 

Alternative 5 includes the construction of one fish-screened intake (Intake 1) on the bank of the 11 

Sacramento River. Construction for Intake 1 would be accomplished using coffer dams at each 12 

location. Coffer dams will isolate each construction area from the Sacramento River and will be used 13 

to de-water the construction area. Intakes and screens have been designed and located on-bank to 14 

minimize changes to river flow characteristics. Nevertheless, some localized water elevation 15 

changes will occur upstream and adjacent to each coffer dam at these intake sites due to facility 16 

location within the river. These localized surface elevation changes will not exceed an increase of 17 

0.10 feet at any intake location even at high river flows (when surface elevation changes would be 18 

expected to be highest). This represents the highest surface upstream elevation increase after coffer 19 

dam removal and during intake operation. Because this maximum increase in elevation is entirely 20 

localized, downstream surface elevation changes during intake construction would be insignificant 21 

and changes to river depth and width at any location will be insignificant. As a result, boat passage 22 

and river use, including Sacramento River tributaries, will not be affected.  23 

As explained in Chapter 6, Surface Water, construction of facilities within or adjacent to waterways 24 

could change surface water elevations or runoff characteristics. In total, construction under 25 

Alternative 5 would not result in a substantial decrease in surface water elevations on any navigable 26 

waterways and therefore would not have an adverse effect on navigation. Although the increase in 27 

surface water elevations in rivers and streams under Alternative 5 creates a potential impact 28 

regarding flooding (which is considered less-than-significant with implementation of Mitigation 29 

Measure SW-4) the changes in surface water elevation would not have any adverse effects on 30 

navigation. See Chapter 6, Surface Water, for additional information regarding changes to surface 31 

water under Alternative 5.  32 

NEPA Effects: Water surface changes and potential impacts associated with intake construction are 33 

not considered adverse to navigation. Water depth and surface elevations will not be substantially 34 

effected from construction of the water conveyance facilities (either localized or downstream of the 35 

intake structures). Although some construction activities and in-water features (i.e., cofferdams) 36 

may cause minor changes in surface water elevations, these effects are highly localized and surface 37 

water elevations would not increase by more than .10 feet at any location, even during flood events. 38 

These changes would not result in a substantial decrease in surface water elevations on any 39 

navigable waterways. Therefore, surface water changes associated with construction of the water 40 

conveyance facilities would not cause an adverse impact on navigation. 41 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 42 

navigation caused by changes in surface water elevation, by themselves, are not considered 43 

environmental impacts under CEQA. Any secondary physical environmental impacts that may result 44 
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are covered under other impacts. Nonetheless, as explained above, changes in surface water 1 

elevation during construction of the intake will not have a significant impact on navigation.  2 

Impact TRANS-13: Potential Effects of Navigation from Changes in Surface Elevations Caused 3 

by Operation of Intakes 4 

The potential impacts on navigation caused by changes in surface water elevation during operation 5 

of the proposed intakes under Alternative 5 would be similar in type to those described for 6 

Alternative 4; however, the effect will likely be much less under Alternative 5 because Alternative 5 7 

includes one intake (two less than Alternative 4) and because Alternative 5 has a 3,000 cfs total 8 

conveyance capacity (compared to 9,000 cfs for Alternative 4). In any event, the hydraulic modeling 9 

scenario and analysis for changes in surface water elevations included five intakes because that is 10 

the maximum number of intakes included under any alternative. The modeling also assumed the 11 

highest North Delta diversion capacity allowed under any alternative (15,000 cfs). Again, because 12 

Alternative 5 includes only one intake, and only 3,000 cfs capacity, the impact would be much less 13 

than described for Alternative 4.  14 

With respect to Alternative 5, operation of Intake 1 may have localized effects on water surface 15 

elevation during certain operational regimes and at various river flows. While intake operations and 16 

pumping levels are dictated by many factors, Sacramento River diversions are limited during low 17 

flows by operational rules. The nature and extent of impacts caused by diversions at an intake are 18 

dependent in large part on the location of the intake on the river. To minimize the intake effects on 19 

river surface elevations, intakes were designed as on-bank structures and were placed so that river 20 

flood and flow characteristic will be minimally altered. Based on hydrologic modelling, even at the 21 

lowest river flows (taking into account both seasonal and tidal variations) and at maximum intake 22 

operation (full diversions at each of five alternative intakes), estimates are that boat draft depths of 23 

at least 16.5 feet will be maintained within the Sacramento River. (Planning and Design of Navigation 24 

Locks United States Army Corps of Engineers, EM 1110-2-2602 (September 30, 1995) pages 3-8.) 25 

This river depth has occurred historically and has been adequate to support navigation along the 26 

Sacramento River. Additionally, under these same intake divisions/river flows, water surface 27 

elevations would be lowered by no more than 0.7 foot, which represents a localized and maximum 28 

estimate. Surface elevations downstream of the intakes would be affected less, and during higher 29 

river flow and lower intake diversions, river depths would be greater than the minimum estimate.  30 

The minimal changes in surface water elevation anticipated under Alternative 5, even assuming a 31 

maximum lowering of 0.7 foot, would not likely expose any currently unexposed natural or man-32 

made features that would affect or impede navigation and there would be no new snags or 33 

obstructions that would impede navigation.  34 

Moreover, even when operating at maximum capacity, the intakes would not alter flows in a way 35 

that would affect commercial vessels or recreational watercraft. The intakes are designed to ensure 36 

pumping velocities will have minimal impacts on aquatic species. It is unlikely that changes in flow 37 

velocity would be perceptible to operators of marine vessels or recreational watercraft and would 38 

have no effect on navigation.  39 

Additional information regarding changes to surface water elevations can be found in Chapter 6, 40 

Surface Water. 41 

NEPA Effects: Water surface changes and potential impacts associated with intake operation are not 42 

considered adverse. Water depth and surface elevations will not be significantly effected (either 43 
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localized or downstream of the intake structures) and will therefore not have an adverse effect on 1 

navigation.  2 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 3 

navigation caused by changes in surface water elevation, by themselves, are not considered 4 

environmental impacts under CEQA. Any secondary physical environmental impacts that may result 5 

are covered under other impacts. Nonetheless, as explained above, changes in surface water 6 

elevation during operation of the intakes will not have a significant impact on navigation.  7 

Impact TRANS-14: Potential Effects on Navigation Caused by Sedimentation From 8 

Construction of Intakes 9 

The potential impacts on navigation caused by sedimentation under Alternative 5 would be similar 10 

in type to those described for Alternative 4; however, the impacts would be less under Alternative 5 11 

because Alternative 5 includes two less intake (Alternative 5 includes one intake compared to three 12 

for Alternative 4). In any event, the effects to sedimentation caused by construction of the proposed 13 

intakes is highly localized, and therefore, the lower number of intakes does not substantially change 14 

the analysis.  15 

Construction for Intake 1 would be accomplished using coffer dams at each intake location. Coffer 16 

dams will isolate each construction area from the Sacramento River and will be used to de-water the 17 

construction area. Construction of coffer dams would require sheet pile driving that would result in 18 

incremental suspension of bed sediments. These effects would be temporary and would not have an 19 

effect on navigation. Sheet piles at the edge of the levee embankment would likely change eddy 20 

currents locally, but rock slope in the transition zone would limit those currents and potential 21 

changes to bed load dynamics. As a result, erosion and sedimentation into the Sacramento River 22 

during intake construction would be minimal. 23 

Moreover, potential sedimentation effects will be further minimized by limiting the duration of in-24 

water construction activities and through implementing the environmental commitments described 25 

in Appendix 3B, Environmental Commitments, including the commitment to Develop and Implement 26 

Erosion and Sediment Control Plans to control short-term and long-term erosion and sedimentation 27 

effects and to restore soils and vegetation in areas affected by construction activities following 28 

construction. This commitment is related to Avoidance and Minimization Measure (AMM) 4, Erosion 29 

and Sediment Control Plan, described in BDCP Appendix 3.C. It is anticipated that multiple erosion 30 

and sediment control plans will be prepared for construction activities, each taking into account 31 

site-specific conditions such as proximity to surface water, erosion potential, drainage, etc. The 32 

plans will include all the necessary state requirements regarding erosion control and will implement 33 

BMPs for erosion and sediment control that will be in place for the duration of construction 34 

activities. 35 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 36 

Sedimentation) will further ensure that impacts from sedimentation are minimal.  37 

NEPA Effects: Construction of coffer dams and intake construction would not have an adverse effect 38 

on navigation through increased sedimentation and erosion/deposition in the navigable channel. 39 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 40 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 41 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 42 
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under other impacts. Nonetheless, as explained above, changes in sedimentation during 1 

construction of the intakes will not have a significant impact on navigation.  2 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 3 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 4 

Impact TRANS-15: Potential Effects on Navigation Caused by Sedimentation From 5 

Construction of Barge Facilities 6 

The potential impacts on navigation caused by sedimentation under Alternative 5 would be similar 7 

in type to those described for Alternative 4; however, because Alternative 5 includes a lower 8 

number of barge fleeting facilities, the effects to sedimentation caused by construction of the 9 

facilities would be much less under alternative 5.  10 

Because it includes fewer intakes, Alternative 5 would involve fewer temporary barge fleeting 11 

facilities than Alternative 4. The temporary barge landings would be constructed at locations 12 

adjacent to construction work areas for the delivery of construction materials. Each of the barge 13 

landings would likely include in-water and over-water structures, such as piling dolphins, docks, 14 

ramps, and possibly conveyors for loading and unloading materials; and vehicles and other 15 

machinery. Construction of the landings would involve piles at each landing.  16 

To address potential erosion and sedimentation impacts from barge facility construction associated 17 

with Alternative 5, the project proponents will ensure that a Barge Operations Plan is developed and 18 

implemented for facility construction. The requirements for the Barge Operations Plan are 19 

described in Draft EIR/EIS Appendix 3B, Environmental Commitments. This commitment is related 20 

to AMM7, Barge Operations Plan, described in BDCP Appendix 3.C. This plan will be developed and 21 

submitted by the construction contractors per standard DWR contract specifications. Erosion 22 

control measures during construction activities at project locations are provided in Appendix 3B, 23 

Environmental Commitments, as noted above in the discussion of the intakes. Fleeting facilities will 24 

be either docking facilities built through pile and wharves or loaded and unloaded using landward 25 

positioned cranes. In either case, through AMM7 and the Environmental Commitments, impacts on 26 

sedimentation through construction related activities will be localized and minimal.  27 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 28 

Sedimentation) will further ensure that impacts from sedimentation are minimal.  29 

NEPA Effects: Construction and operation of the barge facilities under Alternative 5 would not have 30 

an adverse effect on navigation.  31 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 32 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 33 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 34 

under other impacts. Nonetheless, as explained above, changes in sedimentation from the 35 

temporary barge facilities will not have a significant impact on navigation.  36 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 37 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 38 



 
 

Transportation 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

19-153 
2015 

ICF 00139.14 

 

Impact TRANS-16: Potential Effects on Navigation Caused by Sedimentation From 1 

Construction of Clifton Court Forebay 2 

Alternative 5 would not involve expansion or modifications to Clifton Court Forebay. Moreover, 3 

while Clifton Court Forebay is a “navigable water,” use of the forebay is limited to maintenance 4 

operations and is not open to commercial or recreational navigation.  5 

NEPA Effects: No effect. 6 

CEQA Conclusion: No impact.  7 

Impact TRANS-17: Potential Effects on Navigation Caused by Sedimentation From Operation 8 

of Intakes 9 

The potential impacts on navigation caused by sedimentation under Alternative 5 would be similar 10 

in type to those described for Alternative 4; however, the impacts under Alternative 5 would be less 11 

because Alternative 5 includes two less intake (Alternative 5 includes one intake compared to three 12 

for Alternative 4). In any event, the effects to sedimentation during operation of the proposed 13 

intakes under Alternative 5 would be similar to those described for Alternative 4 for the reasons 14 

described below. 15 

Sediment loads are present in the Sacramento River as bed loads or distributed within the water 16 

column. The Sacramento River is sediment “starved” for most of the year since upstream reservoirs 17 

act as settling basins for suspended sediments. In most cases, sediment load is concentrated on the 18 

river bed and this bed load depends on several factors including particle size, particle density and 19 

flow velocity. To exclude bed loads from entering intake structures during operation, design criteria 20 

for the intakes require that the lowest point of the screen is placed above the river bed in such a way 21 

that there is no change in bed sediment erosion/distribution patterns. Additionally, screen locations 22 

for this alternative are placed on the outer bends of the river to minimize scour, erosion and 23 

sediment loading at those locations. Flow control baffles at intakes would be adjusted to control 24 

sedimentation near the screens as needed and air jets at screens are proposed to re-suspend 25 

sediments as needed.  26 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 27 

Sedimentation) will further ensure that impacts from sedimentation are minimal.  28 

NEPA Effects: Operational criteria and design specifications for intake operations will result in no 29 

change to water column or bed load sediment dynamics. Erosion and deposition patterns will 30 

change little if any during intake operation. As a result, there will be no adverse effect on navigation 31 

either near or downstream of the intake locations. 32 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 33 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 34 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 35 

under other impacts. Nonetheless, as explained above, changes in sedimentation during operation of 36 

the proposed intakes will not have a significant impact on navigation.  37 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 38 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 39 
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Impact TRANS-18: Potential Effects on Navigation From Construction and Operations of Head 1 

of Old River Barrier 2 

Operable barriers would not be constructed under Alternative 5. An operable barrier at the head of 3 

Old River would be constructed to support operations of Alternatives 2A, 2B, 2C, 2D, 4 and 4A only.  4 

NEPA Effects: No effect. 5 

CEQA Conclusion: No Impact.  6 

Impact TRANS-19: Potential Cumulative Effects on Navigation From Construction and 7 

Operations of Water Conveyance Facilities 8 

As explained above and with respect to the construction and operation of these facilities, Alternative 9 

5 would not result in an adverse effects to navigation due to water level elevation changes or altered 10 

sedimentation patterns. It is highly unlikely that other projects would combine with these impacts of 11 

the project to result in cumulative effects on navigation. This is because the minimal effects of these 12 

elements of the project on navigation are localized and would combine only with probable future 13 

projects if the projects were located immediately adjacent to the project components. There are no 14 

other reasonably foreseeable projects proposed to be located near or adjacent to the planned 15 

Alternative 5 facilities.  16 

NEPA Effects: Alternative 5 in combination with other reasonably foreseeable projects would not 17 

have a cumulatively adverse effect on navigation. 18 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 19 

navigation, by themselves, are not considered environmental impacts under CEQA. Any secondary 20 

physical environmental impacts that may result are covered under other impacts. Nonetheless, as 21 

explained above, Alternative 5 in combination with other reasonably foreseeable projects would not 22 

have a cumulatively significant impact on navigation. 23 

19.3.3.11 Alternative 6A—Isolated Conveyance with Pipeline/Tunnel and 24 

Intakes 1–5 (15,000 cfs; Operational Scenario D) 25 

Impact TRANS-1: Increased Construction Vehicle Trips Resulting in Unacceptable LOS 26 

Conditions 27 

NEPA Effects: The estimate of the number of vehicles generated by construction activities for 28 

Alternative 6A would be the same as Alternatives 1A, assuming that discontinuing the use of the 29 

SWP and CVP south Delta export facilities would not generate any significant traffic or close off 30 

existing roadways. 31 

As shown in Table 19-8, under BPBG conditions, a total of 25 roadway segments would exceed LOS 32 

for at least 1 hour during the 6:00 AM to 7:00 PM analysis period. As also shown in Table 19-8, 33 

construction associated with Alternative 6A would cause LOS thresholds to be exceeded for at least 34 

1 hour during the 6:00 AM to 7:00 PM analysis period on a total of 47 roadway segments under 35 

BPBGPP conditions (entries in bold type). Alternative 6A would therefore temporarily exacerbate 36 

an already unacceptable LOS under BPBG conditions on 22 roadway segments (47 minus the 22 that 37 

would already be operating at an unacceptable LOS under BPBG conditions). Figure 19-3a shows the 38 

study roadway segments that could experience substantial roadway operation impacts. 39 



 
 

Transportation 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

19-155 
2015 

ICF 00139.14 

 

The decrease in LOS below applicable thresholds during construction would be adverse at the 1 

locations identified in Table 19-8 because construction associated with Alternative 6A would cause 2 

LOS thresholds (Table 19-7) to be exceeded for at least 1 hour during the 6:00 AM to 7:00 PM 3 

analysis period. Alternative 6A would also temporarily exacerbate an already unacceptable LOS 4 

under BPBG conditions at 22 roadway segments (47 minus the 25 that would already be operating 5 

at an unacceptable LOS under BPBG conditions). While decreases in traffic conditions will occur 6 

throughout the study area, the highest concentration of roadway segments below applicable LOS 7 

threshold occurs on state roadways, including SR-12, I-80, SR-4, and I-205. Standards will also be 8 

exceeded on several local roadways, include all segments studied in West Sacramento. 9 

Mitigation Measures TRANS-1a through TRANS-1c are available to reduce this effect. Collectively, 10 

these measures include requirements to avoid or reduce circulation effects, notify the public of 11 

construction activities, provide alternate access routes, require direct haulers to pull over in the 12 

event of an emergency, limit/prohibit the amount of construction activity on congested roadways, 13 

and enhance roadway conditions. Although TRANS-1a through TRANS-1c would reduce the severity 14 

of this effect, the BDCP proponents are not solely responsible for the timing, nature, or complete 15 

funding of required improvements. If an improvement that is identified in any mitigation 16 

agreement(s) contemplated by Mitigation Measure TRANS-1c is not fully funded and constructed 17 

before the project’s contribution to the effect is made, an adverse effect in the form of unacceptable 18 

LOS would occur. Therefore, this effect would be adverse. If, however, all improvements required to 19 

avoid adverse effects prove to be feasible and any necessary agreements are completed before the 20 

project’s contribution to the effect is made, effects would not be adverse. 21 

CEQA Conclusion: Construction under Alternative 6A would add hourly traffic volumes to study 22 

area roadways that would exceed acceptable LOS threshold (Table 19-8). As shown in Table 19-8, 23 

traffic volumes during construction of Alternative 6A would temporarily exacerbate already 24 

unacceptable LOS under BPBG conditions during the 6:00 AM to 7:00 PM analysis period during the 25 

time of project construction. This impact would be temporary, but significant. Mitigation Measures 26 

TRANS-1a through TRANS-1c would reduce the severity of this impact, but not to less-than-27 

significant levels. The BDCP proponents cannot ensure that the improvements will be fully funded or 28 

constructed prior to the project’s contribution to the impact. If an improvement that is identified in 29 

any mitigation agreement(s) contemplated by Mitigation Measure TRANS-1c is not fully funded and 30 

constructed before the project’s contribution to the impact is made, a significant impact in the form 31 

of unacceptable LOS would occur. Accordingly, this impact would be significant and unavoidable. If, 32 

however, all improvements required to avoid significant impacts prove to be feasible and any 33 

necessary agreements are completed before the project’s contribution to the effect is made, impacts 34 

would be less than significant. 35 

Impact TRANS-2: Increased Construction Vehicle Trips Exacerbating Unacceptable Pavement 36 

Conditions 37 

NEPA Effects: Construction truck traffic may damage roadway surfaces. During construction, 38 

various materials would be transported to and from the construction areas in load-bearing trucks. 39 

As shown in Table 19-10, construction of Alternative 6A would contribute to further deterioration of 40 

the existing pavement condition, to less than the acceptable PCI or similar applicable threshold 41 

(Table 19-7), on a total of 46 roadway segments. Damage to roadway pavement is expected 42 

throughout the study area (Figure 19-4a) on various local and state roads, as well as on a few 43 

interstates. The effect of roadway damage to these segments during construction would be adverse. 44 

Mitigation Measures TRANS-2a through TRANS-2c are available to reduce this effect, but not 45 
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necessarily to a level that would not be adverse, as the BDCP proponents cannot ensure that the 1 

agreements or encroachment permits will be obtained from the relevant transportation agencies. If 2 

an agreement or encroachment permit is not obtained, an adverse effect in the form of deficient 3 

pavement conditions would occur. Accordingly, this effect could remain adverse. If, however, 4 

mitigation agreement(s) or encroachment permit(s) providing for the improvement or replacement 5 

of pavement are obtained and any other necessary agreements are completed, adverse effects could 6 

be avoided. 7 

CEQA Conclusion: Construction would add trips, exacerbating unacceptable pavement conditions to 8 

below acceptable thresholds (Table 19-7) at the 46 locations shown in Table 19-10. The impact of 9 

roadway damage during construction would be potentially significant. Mitigation Measures TRANS-10 

2a through TRANS-2c would reduce the severity of this impact, but not necessarily to less-than-11 

significant levels, as the BDCP proponents cannot ensure that the agreements or encroachment 12 

permits will be obtained from the relevant transportation agencies. If an agreement or 13 

encroachment permit is not obtained, a significant impact in the form of deficient pavement 14 

conditions would occur. Accordingly, this impact could be significant and unavoidable. If, however, 15 

mitigation agreement(s) or encroachment permit(s) providing for the improvement or replacement 16 

of pavement are obtained and any other necessary agreements are completed, impacts would be 17 

reduced to less than significant. 18 

Impact TRANS-12: Potential Effects on Navigation From Changes in Surface Water Elevations 19 

Caused by Construction of Water Conveyance Facilities 20 

The potential impacts on navigation caused by changes in surface water elevation during 21 

construction of the proposed intakes under Alternative 6A would be similar to those described for 22 

Alternative 4. Although Alternative 6A includes two additional intakes (Alternative 6A includes five 23 

intakes compared to three for Alternative 4), the effects to surface water elevation caused by 24 

construction of the proposed intakes is highly localized, and therefore, the higher number of intakes 25 

would not result in a greater level of impacts on navigation.  26 

Alternative 6A includes the construction of five fish-screened intakes (Intakes 1, 2, 3, 4, and 5) on 27 

the east bank of the Sacramento River between Clarksburg and Walnut Grove. Construction for 28 

Intakes 1, 2, 3, 4, and 5 would be accomplished using coffer dams at each location. Coffer dams will 29 

isolate each construction area from the Sacramento River and will be used to de-water the 30 

construction area. Intakes and screens have been designed and located on-bank to minimize 31 

changes to river flow characteristics. Nevertheless, some localized water elevation changes will 32 

occur upstream and adjacent to each coffer dam at these intake sites due to facility location within 33 

the river. These localized surface elevation changes will not exceed an increase of 0.10 feet at any 34 

intake location even at high river flows (when surface elevation changes would be expected to be 35 

highest). This represents the highest surface upstream elevation increase after coffer dam removal 36 

and during intake operation. Because this maximum increase in elevation is entirely localized, 37 

downstream surface elevation changes during intake construction would be insignificant and 38 

changes to river depth and width at any location will be insignificant. As a result, boat passage and 39 

river use, including Sacramento River tributaries, will not be affected. 40 

As explained in Chapter 6, Surface Water, construction of facilities within or adjacent to waterways 41 

could change surface water elevations or runoff characteristics. In total, construction of water 42 

conveyance facilities under Alternative 6A would not result in a substantial decrease in surface 43 

water elevations on any navigable waterways and therefore would not have an adverse effect on 44 
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navigation. Although the increase in surface water elevations in rivers and streams under 1 

Alternative 6A creates a potential impact regarding flooding (which is considered less-than-2 

significant with implementation of Mitigation Measure SW-4) the changes in surface water elevation 3 

would not have any adverse effects on navigation. See Chapter 6, Surface Water, for additional 4 

information regarding changes to surface water under Alternative 6A.  5 

NEPA Effects: Water surface changes and potential impacts associated with intake construction are 6 

not considered adverse to navigation. Water depth and surface elevations will not be substantially 7 

effected during construction and operation of the water conveyance facilities (either localized or 8 

downstream of the intake structures). Although some construction activities and in-water features 9 

(i.e., cofferdams) may cause minor changes in surface water elevations, these effects are highly 10 

localized and surface water elevations would not increase by more than .10 feet at any location, even 11 

during flood events. These changes would not result in a substantial decrease in surface water 12 

elevations on any navigable waterways. Therefore, surface water changes associated with 13 

construction and operation of the water conveyance facilities would not cause an adverse impact on 14 

navigation. 15 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 16 

navigation caused by changes in surface water elevation, by themselves, are not considered 17 

environmental impacts under CEQA. Any secondary physical environmental impacts that may result 18 

are covered under other impacts. Nonetheless, as explained above, changes in surface water 19 

elevation during construction of the intakes will not have a significant impact on navigation.  20 

Impact TRANS-13: Potential Effects of Navigation from Changes in Surface Elevations Caused 21 

by Operation of Intakes 22 

The potential impacts on navigation caused by changes in surface water elevation during operation 23 

of the proposed intakes under Alternative 6A would be identical to those described for Alternative 4, 24 

despite the fact that Alternative 6A includes five intakes (two more than Alternative 4) and despite 25 

the fact that Alternative 6A has a 15,000 cfs total conveyance capacity (compared to 9,000 cfs for 26 

Alternative 4). This is because the hydraulic modeling scenario and analysis included five intakes 27 

because that is the maximum number of intakes included under any alternative. The modeling also 28 

assumed the highest North Delta diversion capacity allowed under any alternative (15,000 cfs).  29 

Unlike Alternative 4, this Alternative would be an isolated conveyance, no longer involving operation 30 

of the existing SWP/CVP south Delta points of diversion at Clifton Court Forebay and the Tracy Fish 31 

Facility on Old River. The proposed water operations under Alternative 6A would discontinue use of 32 

the existing SWP/CVP south Delta points of diversion at Clifton Court Forebay and the Tracy Fish 33 

Facility on Old River and convey up to 15,000 cfs from the north Delta. However, the north Delta 34 

intakes would be the same as Alternative 1A, and the difference in conveyance does not change the 35 

analysis of the intakes.  36 

With respect to Alternative 6A, operation of Intakes 1, 2, 3, 4, and 5 may have localized effects on 37 

water surface elevation during certain operational regimes and at various river flows. While intake 38 

operations and pumping levels are dictated by many factors, Sacramento River diversions are 39 

limited during low flows by operational rules. The nature and extent of impacts caused by 40 

diversions at an intake are dependent in large part on the location of the intake on the river. To 41 

minimize the intake effects on river surface elevations, intakes were designed as on-bank structures 42 

and were placed so that river flood and flow characteristic will be minimally altered. Based on 43 

hydrologic modelling, even at the lowest river flows (taking into account both seasonal and tidal 44 
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variations) and at maximum intake operation (full diversions at each of five alternative intakes), 1 

estimates are that boat draft depths of at least 16.5 feet will be maintained within the Sacramento 2 

River. (Planning and Design of Navigation Locks United States Army Corps of Engineers, EM 1110-2-3 

2602 (September 30, 1995) pages 3-8.) This river depth has occurred historically and has been 4 

adequate to support navigation along the Sacramento River. Additionally, under these same intake 5 

divisions/river flows, water surface elevations would be lowered by no more than 0.7 foot, which 6 

represents a localized and maximum estimate. Surface elevations downstream of the intakes would 7 

be affected less, and during higher river flow and lower intake diversions, river depths would be 8 

greater than the minimum estimate. 9 

The minimal changes in surface water elevation anticipated under Alternative 6A, even assuming a 10 

maximum lowering of 0.7 foot, would not likely expose any currently unexposed natural or man-11 

made features that would affect or impede navigation and there would be no new snags or 12 

obstructions that would impede navigation.  13 

Moreover, even when operating at maximum capacity, the intakes would not alter flows in a way 14 

that would affect commercial vessels or recreational watercraft. The intakes are designed to ensure 15 

pumping velocities will have minimal impacts on aquatic species. It is unlikely that changes in flow 16 

velocity would be perceptible to operators of marine vessels or recreational watercraft and would 17 

have no effect on navigation.  18 

Additional information regarding changes to surface water elevations can be found in Chapter 6, 19 

Surface Water. 20 

NEPA Effects: Water surface changes and potential impacts associated with intake operation are not 21 

considered adverse. Water depth and surface elevations will not be significantly effected (either 22 

localized or downstream of the intake structures) and will therefore not have an adverse effect on 23 

navigation.  24 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 25 

navigation caused by changes in surface water elevation, by themselves, are not considered 26 

environmental impacts under CEQA. Any secondary physical environmental impacts that may result 27 

are covered under other impacts. Nonetheless, as explained above, changes in surface water 28 

elevation during operation of the intakes will not have a significant impact on navigation. 29 

Impact TRANS-14: Potential Effects on Navigation Caused by Sedimentation From 30 

Construction of Intakes 31 

The potential impacts on navigation caused by sedimentation under Alternative 6A would be similar 32 

to those described for Alternative 4. Although Alternative 6A includes two additional intakes 33 

(Alternative 6A includes five intakes compared to three for Alternative 4), the effects to 34 

sedimentation caused by construction of the proposed intakes is highly localized, and therefore, the 35 

higher number of intakes would not result in a greater level of impacts on navigation.  36 

Construction for Intakes 1, 2, 3, 4, and 5 would be accomplished using coffer dams at each intake 37 

location. Coffer dams will isolate each construction area from the Sacramento River and will be used 38 

to de-water the construction area. Construction of coffer dams would require sheet pile driving that 39 

would result in incremental suspension of bed sediments. These effects would be temporary and 40 

would not have an effect on navigation. Sheet piles at the edge of the levee embankment would likely 41 

change eddy currents locally, but rock slope in the transition zone would limit those currents and 42 
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potential changes to bed load dynamics. As a result, erosion and sedimentation into the Sacramento 1 

River during intake construction would be minimal. 2 

Moreover, potential sedimentation effects will be further minimized by limiting the duration of in-3 

water construction activities and through implementing the environmental commitments described 4 

in Appendix 3B, Environmental Commitments, including the commitment to Develop and Implement 5 

Erosion and Sediment Control Plans to control short-term and long-term erosion and sedimentation 6 

effects and to restore soils and vegetation in areas affected by construction activities following 7 

construction. This commitment is related to Avoidance and Minimization Measure (AMM) 4, Erosion 8 

and Sediment Control Plan, described in BDCP Appendix 3.C. It is anticipated that multiple erosion 9 

and sediment control plans will be prepared for construction activities, each taking into account 10 

site-specific conditions such as proximity to surface water, erosion potential, drainage, etc. The 11 

plans will include all the necessary state requirements regarding erosion control and will implement 12 

BMPs for erosion and sediment control that will be in place for the duration of construction 13 

activities. 14 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 15 

Sedimentation) will further ensure that impacts from sedimentation are minimal.  16 

NEPA Effects: Construction of coffer dams and intake construction would not have an adverse effect 17 

on navigation through increased sedimentation and erosion/deposition in the navigable channel. 18 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 19 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 20 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 21 

under other impacts. Nonetheless, as explained above, changes in sedimentation during 22 

construction of the intakes will not have a significant impact on navigation.  23 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 24 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 25 

Impact TRANS-15: Potential Effects on Navigation Caused by Sedimentation From 26 

Construction of Barge Facilities 27 

The potential impacts on navigation caused by sedimentation under Alternative 6A would be similar 28 

to those described for Alternative 4. Although Alternative 6A includes a greater number of barge 29 

fleeting facilities due to the higher number of intakes, the effects to sedimentation caused by 30 

construction of the facilities is highly localized, and therefore, the greater number of barge facilities 31 

would not result in a greater level of impacts on navigation.  32 

Alternative 6A includes six barge unloading facilities to be built on or near the tunnel alignment at 33 

riverbank locations about 5–6 miles apart (except on Woodward Canal) (See Mapbook Figure 15-1). 34 

The facilities would be built on the following waterways: Sacramento River, North Fork Mokelumne 35 

River, San Joaquin River, Middle River, and Woodward Canal (which would have two facilities). The 36 

temporary barge landings would be constructed at locations adjacent to construction work areas for 37 

the delivery of construction materials. Each of the barge landings would likely include in-water and 38 

over-water structures, such as piling dolphins, docks, ramps, and possibly conveyors for loading and 39 

unloading materials; and vehicles and other machinery. Construction of the landings would involve 40 

piles at each landing.  41 
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To address potential erosion and sedimentation impacts from barge facility construction associated 1 

with Alternative 6A, the project proponents will ensure that a Barge Operations Plan is developed 2 

and implemented for facility construction. The requirements for the Barge Operations Plan are 3 

described in Draft EIR/EIS Appendix 3B, Environmental Commitments. This commitment is related 4 

to AMM7, Barge Operations Plan, described in BDCP Appendix 3.C. This plan will be developed and 5 

submitted by the construction contractors per standard DWR contract specifications. Erosion 6 

control measures during construction activities at project locations are provided in Appendix 3B, 7 

Environmental Commitments, as noted above in the discussion of the intakes. Fleeting facilities will 8 

be either docking facilities built through pile and wharves or loaded and unloaded using landward 9 

positioned cranes. In either case, through AMM7 and the Environmental Commitments, impacts on 10 

sedimentation through construction related activities will be localized and minimal.  11 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 12 

Sedimentation) will further ensure that impacts from sedimentation are minimal. 13 

NEPA Effects: Construction and operation of the barge facilities under Alternative 6A would not 14 

have an adverse effect on navigation. 15 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 16 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 17 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 18 

under other impacts. Nonetheless, as explained above, changes in sedimentation from the 19 

temporary barge facilities will not have a significant impact on navigation.  20 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 21 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 22 

Impact TRANS-16: Potential Effects on Navigation Caused by Sedimentation From 23 

Construction of Clifton Court Forebay 24 

Alternative 6A would not involve expansion or modifications to Clifton Court Forebay. Moreover, 25 

while Clifton Court Forebay is a “navigable water,” use of the forebay is limited to maintenance 26 

operations and is not open to commercial or recreational navigation.  27 

NEPA Effects: No effect. 28 

CEQA Conclusion: No impact. 29 

Impact TRANS-17: Potential Effects on Navigation Caused by Sedimentation From Operation 30 

of Intakes 31 

The potential impacts on navigation caused by sedimentation under Alternative 6A would be similar 32 

to those described for Alternative 4. Although Alternative 6A includes two additional intakes 33 

(Alternative 6A includes five intakes compared to three for Alternative 4), the effects to 34 

sedimentation during operation of the proposed intakes under Alternative 6A would be similar to 35 

those described for Alternative 4 for the reasons described below. 36 

Sediment loads are present in the Sacramento River as bed loads or distributed within the water 37 

column. The Sacramento River is sediment “starved” for most of the year since upstream reservoirs 38 

act as settling basins for suspended sediments. In most cases, sediment load is concentrated on the 39 
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river bed and this bed load depends on several factors including particle size, particle density and 1 

flow velocity. To exclude bed loads from entering intake structures during operation, design criteria 2 

for the intakes require that the lowest point of the screen is placed above the river bed in such a way 3 

that there is no change in bed sediment erosion/distribution patterns. Additionally, screen locations 4 

for this alternative are placed on the outer bends of the river to minimize scour, erosion and 5 

sediment loading at those locations. Flow control baffles at intakes would be adjusted to control 6 

sedimentation near the screens as needed and air jets at screens are proposed to re-suspend 7 

sediments as needed.  8 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 9 

Sedimentation) will further ensure that impacts from sedimentation are minimal.  10 

NEPA Effects: Operational criteria and design specifications for intake operations will result in no 11 

change to water column or bed load sediment dynamics. Erosion and deposition patterns will 12 

change little if any during intake operation. As a result, there will be no adverse effect on navigation 13 

either near or downstream of the intake locations. 14 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 15 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 16 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 17 

under other impacts. Nonetheless, as explained above, changes in sedimentation during operation of 18 

the proposed intakes will not have a significant impact on navigation.  19 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 20 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 21 

Impact TRANS-18: Potential Effects on Navigation From Construction and Operations of Head 22 

of Old River Barrier 23 

Operable barriers would not be constructed under Alternative 6A. An operable barrier at the Head 24 

of Old River would be constructed to support operations of Alternatives 2A, 2B, 2C, 2D, 4 and 4A 25 

only.  26 

NEPA Effects: No effect. 27 

CEQA Conclusion: No Impact.  28 

Impact TRANS-19: Potential Cumulative Effects on Navigation From Construction and 29 

Operations of Water Conveyance Facilities 30 

As explained above and with respect to the construction and operation of these facilities, Alternative 31 

6A would not result in an adverse effects to navigation due to water level elevation changes or 32 

altered sedimentation patterns. It is highly unlikely that other projects would combine with these 33 

impacts of the project to result in cumulative effects on navigation. This is because the minimal 34 

effects of these elements of the project on navigation are localized and would combine only with 35 

probable future projects if the projects were located immediately adjacent to the project 36 

components. There are no other reasonably foreseeable projects proposed to be located near or 37 

adjacent to the planned Alternative 6A facilities. 38 



 
 

Transportation 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

19-162 
2015 

ICF 00139.14 

 

NEPA Effects: Alternative 6A in combination with other reasonably foreseeable projects would not 1 

have a cumulatively adverse effect on navigation. 2 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 3 

navigation, by themselves, are not considered environmental impacts under CEQA. Any secondary 4 

physical environmental impacts that may result are covered under other impacts. Nonetheless, as 5 

explained above, Alternative 6A in combination with other reasonably foreseeable projects would 6 

not have a cumulatively significant impact on navigation. 7 

19.3.3.12 Alternative 6B—Isolated Conveyance with East Alignment and 8 

Intakes 1–5 (15,000 cfs; Operational Scenario D) 9 

Impact TRANS-1: Increased Construction Vehicle Trips Resulting in Unacceptable LOS 10 

Conditions 11 

NEPA Effects: The estimate of the number of vehicles generated by construction activities for 12 

Alternative 6B would be similar to Alternative 1B (assuming that discontinuing the use of the SWP 13 

and CVP south Delta export facilities would not generate any significant traffic or close off existing 14 

roadways). 15 

As shown in Table 19-17, under BPBG conditions, a total of 20 roadway segments would exceed LOS 16 

for at least 1 hour during the 6:00 AM to 7:00 PM analysis period. As also shown in Table 19-17, 17 

construction associated with Alternative 6B would cause LOS thresholds to be exceeded for at least 18 

1 hour during the 6:00 AM to 7:00 PM analysis period on a total of 48 roadway segments under 19 

BPBGPP conditions (entries in bold type). Alternative 6B would therefore temporarily exacerbate 20 

an already unacceptable LOS under BPBG conditions on 28 roadway segments (48 minus the 20 that 21 

would already be operating at an unacceptable LOS under BPBG conditions). Figure 19-3a shows the 22 

study roadway segments that could experience substantial roadway operation effects. 23 

The decrease in LOS below applicable thresholds during construction would be adverse at the 24 

locations identified in Table 19-17 because construction associated with Alternative 2B would cause 25 

LOS thresholds (Table 19-7) to be exceeded for at least 1 hour during the 6:00 AM to 7:00 PM 26 

analysis period. Alternative 6B would also temporarily exacerbate an already unacceptable LOS 27 

under BPBG conditions at 28 roadway segments (48 minus the 20 that would already be operating 28 

at an unacceptable LOS under BPBG conditions). While decreases in traffic conditions will occur 29 

throughout the study area, the highest concentration of roadway segments below applicable LOS 30 

threshold occurs on state roadways, including SR-12, I-80, SR-4, and I-205. Standards will also be 31 

exceeded on several local roadways. 32 

Mitigation Measures TRANS-1a through TRANS-1c are available to reduce this effect. Collectively, 33 

these measures include requirements to avoid or reduce circulation effects, notify the public of 34 

construction activities, provide alternate access routes, require direct haulers to pull over in the 35 

event of an emergency, limit/prohibit the amount of construction activity on congested roadways, 36 

and enhance roadway conditions. Although TRANS-1a through TRANS-1c would reduce the severity 37 

of this effect, the BDCP proponents are not solely responsible for the timing, nature, or complete 38 

funding of required improvements. If an improvement that is identified in any mitigation 39 

agreement(s) contemplated by Mitigation Measure TRANS-1c is not fully funded and constructed 40 

before the project’s contribution to the effect is made, an adverse effect in the form of unacceptable 41 

LOS would occur. Therefore, this effect would be adverse. If, however, all improvements required to 42 
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avoid adverse effects prove to be feasible and any necessary agreements are completed before the 1 

project’s contribution to the effect is made, effects would not be adverse. 2 

CEQA Conclusion: Construction under Alternative 6B would add hourly traffic volumes to study 3 

area roadways that would exceed acceptable LOS threshold (Table 19-7). As shown in Table 19-17, 4 

traffic volumes during construction of Alternative 2B would temporarily exacerbate already 5 

unacceptable LOS under BPBG conditions during the 6:00 AM to 7:00 PM analysis period during the 6 

time of project construction. This impact would be temporary, but significant. Mitigation Measures 7 

TRANS-1a through TRANS-1c would reduce the severity of this impact, but not to less-than-8 

significant levels. The BDCP proponents cannot ensure that the improvements will be fully funded or 9 

constructed prior to the project’s contribution to the impact. If an improvement that is identified in 10 

any mitigation agreement(s) contemplated by Mitigation Measure TRANS-1c is not fully funded and 11 

constructed before the project’s contribution to the impact is made, a significant impact in the form 12 

of unacceptable LOS would occur. Accordingly, this impact would be significant and unavoidable. If, 13 

however, all improvements required to avoid significant impacts prove to be feasible and any 14 

necessary agreements are completed before the project’s contribution to the effect is made, impacts 15 

would be less than significant. 16 

Impact TRANS-12: Potential Effects on Navigation From Changes in Surface Water Elevations 17 

Caused by Construction of Water Conveyance Facilities 18 

The potential impacts on navigation caused by changes in surface water elevation during 19 

construction of the proposed intakes under Alternative 6B would be similar to those described for 20 

Alternative 4. Although Alternative 6B includes two additional intakes (Alternative 6B includes five 21 

intakes compared to three for Alternative 4), the effects to surface water elevation caused by 22 

construction of the proposed intakes is highly localized, and therefore, the higher number of intakes 23 

would not result in a greater level of impacts on navigation.  24 

Alternative 6B includes the construction of five fish-screened intakes (Intakes 1, 2, 3, 4, and 5) on 25 

the east bank of the Sacramento River between Clarksburg and Walnut Grove. Construction for 26 

Intakes 1, 2, 3, 4, and 5 would be accomplished using coffer dams at each location. Coffer dams will 27 

isolate each construction area from the Sacramento River and will be used to de-water the 28 

construction area. Intakes and screens have been designed and located on-bank to minimize 29 

changes to river flow characteristics. Nevertheless, some localized water elevation changes will 30 

occur upstream and adjacent to each coffer dam at these intake sites due to facility location within 31 

the river. These localized surface elevation changes will not exceed an increase of 0.10 feet at any 32 

intake location even at high river flows (when surface elevation changes would be expected to be 33 

highest). This represents the highest surface upstream elevation increase after coffer dam removal 34 

and during intake operation. Because this maximum increase in elevation is entirely localized, 35 

downstream surface elevation changes during intake construction would be insignificant and 36 

changes to river depth and width at any location will be insignificant. As a result, boat passage and 37 

river use, including Sacramento River tributaries, will not be affected. 38 

As explained in Chapter 6, Surface Water, construction of facilities within or adjacent to waterways 39 

could change surface water elevations or runoff characteristics. In total, construction under 40 

Alternative 6B would not result in a substantial decrease in surface water elevations on any 41 

navigable waterways and therefore would not have an adverse effect on navigation. Although the 42 

increase in surface water elevations in rivers and streams under Alternative 6B creates a potential 43 

impact regarding flooding (which is considered less-than-significant with implementation of 44 
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Mitigation Measure SW-4) the changes in surface water elevation would not have any adverse 1 

effects on navigation. See Chapter 6, Surface Water, for additional information regarding changes to 2 

surface water under Alternative 6B. 3 

NEPA Effects: Water surface changes and potential impacts associated with intake construction are 4 

not considered adverse to navigation. Water depth and surface elevations will not be substantially 5 

effected from construction of the water conveyance facilities (either localized or downstream of the 6 

intake structures). Although some construction activities and in-water features (i.e., cofferdams) 7 

may cause minor changes in surface water elevations, these effects are highly localized and surface 8 

water elevations would not increase by more than .10 feet at any location, even during flood events. 9 

These changes would not result in a substantial decrease in surface water elevations on any 10 

navigable waterways. Therefore, surface water changes associated with construction of the water 11 

conveyance facilities would not cause an adverse impact on navigation.  12 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 13 

navigation caused by changes in surface water elevation, by themselves, are not considered 14 

environmental impacts under CEQA. Any secondary physical environmental impacts that may result 15 

are covered under other impacts. Nonetheless, as explained above, changes in surface water 16 

elevation during construction of the intakes will not have a significant impact on navigation.  17 

Impact TRANS-13: Potential Effects of Navigation from Changes in Surface Elevations Caused 18 

by Operation of Intakes 19 

The potential impacts on navigation caused by changes in surface water elevation during operation 20 

of the proposed intakes under Alternative 6B would be identical to those described for Alternative 4, 21 

despite the fact that Alternative 6B includes five intakes (two more than Alternative 4) and despite 22 

the fact that Alternative 6B has a 15,000 cfs total conveyance capacity (compared to 9,000 cfs for 23 

Alternative 4). This is because the hydraulic modeling scenario and analysis included five intakes 24 

because that is the maximum number of intakes included under any alternative. The modeling also 25 

assumed the highest North Delta diversion capacity allowed under any alternative (15,000 cfs).  26 

Unlike Alternative 4, this would be an isolated conveyance, no longer involving operation of the 27 

existing SWP/CVP south Delta points of diversion at Clifton Court Forebay and the Tracy Fish 28 

Facility on Old River. The proposed water operations under Alternative 6B would discontinue use of 29 

the existing SWP/CVP south Delta points of diversion at Clifton Court Forebay and the Tracy Fish 30 

Facility on Old River and convey up to 15,000 cfs from the north Delta. However, the north Delta 31 

intakes would be the same as Alternative 1A, and the difference in conveyance does not change the 32 

analysis of the intakes.  33 

With respect to Alternative 6B, operation of Intakes 1, 2, 3, 4, and 5 may have localized effects on 34 

water surface elevation during certain operational regimes and at various river flows. While intake 35 

operations and pumping levels are dictated by many factors, Sacramento River diversions are 36 

limited during low flows by operational rules. The nature and extent of impacts caused by 37 

diversions at an intake are dependent in large part on the location of the intake on the river. To 38 

minimize the intake effects on river surface elevations, intakes were designed as on-bank structures 39 

and were placed so that river flood and flow characteristic will be minimally altered. Based on 40 

hydrologic modelling, even at the lowest river flows (taking into account both seasonal and tidal 41 

variations) and at maximum intake operation (full diversions at each of five alternative intakes), 42 

estimates are that boat draft depths of at least 16.5 feet will be maintained within the Sacramento 43 

River. (Planning and Design of Navigation Locks United States Army Corps of Engineers, EM 1110-2-44 
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2602 (September 30, 1995) pages 3-8.) This river depth has occurred historically and has been 1 

adequate to support navigation along the Sacramento River. Additionally, under these same intake 2 

divisions/river flows, water surface elevations would be lowered by no more than 0.7 foot, which 3 

represents a localized and maximum estimate. Surface elevations downstream of the intakes would 4 

be affected less, and during higher river flow and lower intake diversions, river depths would be 5 

greater than the minimum estimate. 6 

The minimal changes in surface water elevation anticipated under Alternative 6B, even assuming a 7 

maximum lowering of 0.7 foot, would not likely expose any currently unexposed natural or man-8 

made features that would affect or impede navigation and there would be no new snags or 9 

obstructions that would impede navigation. 10 

Moreover, even when operating at maximum capacity, the intakes would not alter flows in a way 11 

that would affect commercial vessels or recreational watercraft. The intakes are designed to ensure 12 

pumping velocities will have minimal impacts on aquatic species. It is unlikely that changes in flow 13 

velocity would be perceptible to operators of marine vessels or recreational watercraft and would 14 

have no effect on navigation.  15 

Additional information regarding changes to surface water elevations can be found in Chapter 6, 16 

Surface Water. 17 

NEPA Effects: Water surface changes and potential impacts associated with intake operation are not 18 

considered adverse. Water depth and surface elevations will not be significantly effected (either 19 

localized or downstream of the intake structures) and will therefore not have an adverse effect on 20 

navigation. 21 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 22 

navigation caused by changes in surface water elevation, by themselves, are not considered 23 

environmental impacts under CEQA. Any secondary physical environmental impacts that may result 24 

are covered under other impacts. Nonetheless, as explained above, changes in surface water 25 

elevation during operation of the intakes will not have a significant impact on navigation.  26 

Impact TRANS-14: Potential Effects on Navigation Caused by Sedimentation From 27 

Construction of Intakes 28 

The potential impacts on navigation caused by sedimentation under Alternative 6B would be similar 29 

to those described for Alternative 4. Although Alternative 6B includes two additional intakes 30 

(Alternative 6B includes five intakes compared to three for Alternative 4), the effects to 31 

sedimentation caused by construction of the proposed intakes is highly localized, and therefore, the 32 

higher number of intakes would not result in a greater level of impacts on navigation.  33 

Construction for Intakes 1, 2, 3, 4, and 5 would be accomplished using coffer dams at each intake 34 

location. Coffer dams will isolate each construction area from the Sacramento River and will be used 35 

to de-water the construction area. Construction of coffer dams would require sheet pile driving that 36 

would result in incremental suspension of bed sediments. These effects would be temporary and 37 

would not have an effect on navigation. Sheet piles at the edge of the levee embankment would likely 38 

change eddy currents locally, but rock slope in the transition zone would limit those currents and 39 

potential changes to bed load dynamics. As a result, erosion and sedimentation into the Sacramento 40 

River during intake construction would be minimal. 41 
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Moreover, potential sedimentation effects will be further minimized by limiting the duration of in-1 

water construction activities and through implementing the environmental commitments described 2 

in Appendix 3B, Environmental Commitments, including the commitment to Develop and Implement 3 

Erosion and Sediment Control Plans to control short-term and long-term erosion and sedimentation 4 

effects and to restore soils and vegetation in areas affected by construction activities following 5 

construction. This commitment is related to Avoidance and Minimization Measure (AMM) 4, Erosion 6 

and Sediment Control Plan, described in BDCP Appendix 3.C. It is anticipated that multiple erosion 7 

and sediment control plans will be prepared for construction activities, each taking into account 8 

site-specific conditions such as proximity to surface water, erosion potential, drainage, etc. The 9 

plans will include all the necessary state requirements regarding erosion control and will implement 10 

BMPs for erosion and sediment control that will be in place for the duration of construction 11 

activities. 12 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 13 

Sedimentation) will further ensure that impacts from sedimentation are minimal. 14 

NEPA Effects: Construction of coffer dams and intake construction would not have an adverse effect 15 

on navigation through increased sedimentation and erosion/deposition in the navigable channel. 16 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 17 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 18 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 19 

under other impacts. Nonetheless, as explained above, changes in sedimentation during 20 

construction of the intakes will not have a significant impact on navigation.  21 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 22 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 23 

Impact TRANS-15: Potential Effects on Navigation Caused by Sedimentation From 24 

Construction of Barge Facilities 25 

The potential impacts on navigation caused by sedimentation under Alternative 6B would be similar 26 

in type to those described for Alternative 4; however, the effect would be less because Alternative 27 

6B includes fewer temporary barge unloading facilities.  28 

Alternative 6B includes a temporary barge unloading facility to be built on Fourteenmile Slough, at 29 

the junction of the slough and the San Joaquin River (Mapbook Figure 15-2). The facility would be 30 

used to transfer pipeline construction equipment and materials to and from construction sites and 31 

would be removed after construction was completed. The facility would likely include in-water and 32 

over-water structures, such as piling dolphins, docks, ramps, and possibly conveyors for loading and 33 

unloading materials; and vehicles and other machinery. Construction of the facility would involve 34 

piles. 35 

To address potential erosion and sedimentation impacts from barge facility construction associated 36 

with Alternative 6B, the project proponents will ensure that a Barge Operations Plan is developed 37 

and implemented for facility construction. The requirements for the Barge Operations Plan are 38 

described in Draft EIR/EIS Appendix 3B, Environmental Commitments. This commitment is related 39 

to AMM7, Barge Operations Plan, described in BDCP Appendix 3.C. This plan will be developed and 40 

submitted by the construction contractors per standard DWR contract specifications. Erosion 41 

control measures during construction activities at project locations are provided in Appendix 3B, 42 
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Environmental Commitments, as noted above in the discussion of the intakes. Fleeting facilities will 1 

be either docking facilities built through pile and wharves or loaded and unloaded using landward 2 

positioned cranes. In either case, through AMM7 and the Environmental Commitments, impacts on 3 

sedimentation through construction related activities will be localized and minimal.  4 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 5 

Sedimentation) will further ensure that impacts from sedimentation are minimal.  6 

NEPA Effects: Construction and operation of the barge facilities under Alternative 6B would not 7 

have an adverse effect on navigation.  8 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 9 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 10 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 11 

under other impacts. Nonetheless, as explained above, changes in sedimentation from the 12 

temporary barge facilities will not have a significant impact on navigation.  13 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 14 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 15 

Impact TRANS-16: Potential Effects on Navigation Caused by Sedimentation From 16 

Construction of Clifton Court Forebay 17 

Alternative 6B would not involve expansion or modifications to Clifton Court Forebay. Moreover, 18 

while Clifton Court Forebay is a “navigable water,” use of the forebay is limited to maintenance 19 

operations and is not open to commercial or recreational navigation.  20 

NEPA Effects: No effect. 21 

CEQA Conclusion: No impact.  22 

Impact TRANS-17: Potential Effects on Navigation Caused by Sedimentation From Operation 23 

of Intakes 24 

The potential impacts on navigation caused by sedimentation under Alternative 6B would be similar 25 

to those described for Alternative 4. Although Alternative 6B includes two additional intakes 26 

(Alternative 6B includes five intakes compared to three for Alternative 4), the effects to 27 

sedimentation during operation of the proposed intakes under Alternative 6B would be similar to 28 

those described for Alternative 4 for the reasons described below.  29 

Sediment loads are present in the Sacramento River as bed loads or distributed within the water 30 

column. The Sacramento River is sediment “starved” for most of the year since upstream reservoirs 31 

act as settling basins for suspended sediments. In most cases, sediment load is concentrated on the 32 

river bed and this bed load depends on several factors including particle size, particle density and 33 

flow velocity. To exclude bed loads from entering intake structures during operation, design criteria 34 

for the intakes require that the lowest point of the screen is placed above the river bed in such a way 35 

that there is no change in bed sediment erosion/distribution patterns. Additionally, screen locations 36 

for this alternative are placed on the outer bends of the river to minimize scour, erosion and 37 

sediment loading at those locations. Flow control baffles at intakes would be adjusted to control 38 
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sedimentation near the screens as needed and air jets at screens are proposed to re-suspend 1 

sediments as needed.  2 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 3 

Sedimentation) will further ensure that impacts from sedimentation are minimal.  4 

NEPA Effects: Operational criteria and design specifications for intake operations will result in no 5 

change to water column or bed load sediment dynamics. Erosion and deposition patterns will 6 

change little if any during intake operation. As a result, there will be no adverse effect on navigation 7 

either near or downstream of the intake locations. 8 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 9 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 10 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 11 

under other impacts. Nonetheless, as explained above, changes in sedimentation during operation of 12 

the proposed intakes will not have a significant impact on navigation.  13 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 14 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 15 

Impact TRANS-18: Potential Effects on Navigation From Construction and Operations of Head 16 

of Old River Barrier 17 

Operable barriers would not be constructed under Alternative 6B. An operable barrier at the head of 18 

Old River would be constructed to support operations of Alternatives 2A, 2B, 2C, 2D, 4 and 4A only.  19 

NEPA Effects: No effect. 20 

CEQA Conclusion: No Impact.  21 

Impact TRANS-19: Potential Cumulative Effects on Navigation From Construction and 22 

Operations of Water Conveyance Facilities 23 

As explained above and with respect to the construction and operation of these facilities, Alternative 24 

6B would not result in an adverse effects to navigation due to water level elevation changes or 25 

altered sedimentation patterns. It is highly unlikely that other projects would combine with these 26 

impacts of the project to result in cumulative effects on navigation. This is because the minimal 27 

effects of these elements of the project on navigation are localized and would combine only with 28 

probable future projects if the projects were located immediately adjacent to the project 29 

components. There are no other reasonably foreseeable projects proposed to be located near or 30 

adjacent to the planned Alternative 6B facilities.  31 

NEPA Effects: Alternative 6B in combination with other reasonably foreseeable projects would not 32 

have a cumulatively adverse effect on navigation.  33 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 34 

navigation, by themselves, are not considered environmental impacts under CEQA. Any secondary 35 

physical environmental impacts that may result are covered under other impacts. Nonetheless, as 36 

explained above, Alternative 6B in combination with other reasonably foreseeable projects would 37 

not have a cumulatively significant impact on navigation. 38 
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19.3.3.13 Alternative 6C—Isolated Conveyance with West Alignment and 1 

Intakes W1–W5 (15,000 cfs; Operational Scenario D) 2 

Impact TRANS-1: Increased Construction Vehicle Trips Resulting in Unacceptable LOS 3 

Conditions 4 

NEPA Effects: The estimate of the number of vehicles generated by construction activities for 5 

Alternative 6C would be similar to Alternative 1C. As shown in Table 19-21, under BPBG conditions, 6 

a total of 20 roadway segments would exceed LOS for at least 1 hour during the 6:00 AM to 7:00 PM 7 

analysis period. As also shown in Table 19-21, construction associated with Alternative 6C would 8 

cause LOS thresholds to be exceeded for at least 1 hour during the 6:00 AM to 7:00 PM analysis 9 

period on a total of 55 roadway segments under BPBGPP conditions (entries in bold type). 10 

Alternative 6C would therefore temporarily exacerbate an already unacceptable LOS under BPBG 11 

conditions on 36 roadway segments (56 minus the 20 that would already be operating at an 12 

unacceptable LOS under BPBG conditions). Figure 19-3a above shows the study roadway segments 13 

that could experience substantial roadway operation effects. 14 

The decrease in LOS below applicable thresholds during construction would be adverse at the 15 

locations identified in Table 19-21 because construction associated with Alternative 6C would cause 16 

LOS thresholds (Table 19-7) to be exceeded for at least 1 hour during the 6:00 AM to 7:00 PM 17 

analysis period. Alternative 6C would also temporarily exacerbate an already unacceptable LOS 18 

under BPBG conditions at 36 roadway segments (56 minus the 20 that would already be operating 19 

at an unacceptable LOS under BPBG conditions). While decreases in traffic conditions will occur 20 

throughout the study area, the highest concentration of roadway segments below applicable LOS 21 

threshold occurs on state roadways, including SR-12, I-80, SR-4, and I-205. Standards will also be 22 

exceeded on several local roadways, including all segments studied in West Sacramento and Yolo 23 

County. 24 

Mitigation Measures TRANS-1a through TRANS-1c are available to reduce this effect. Collectively, 25 

these measures include requirements to avoid or reduce circulation effects, notify the public of 26 

construction activities, provide alternate access routes, require direct haulers to pull over in the 27 

event of an emergency, limit/prohibit the amount of construction activity on congested roadways, 28 

and enhance roadway conditions. Although TRANS-1a through TRANS-1c would reduce the severity 29 

of this effect, the BDCP proponents are not solely responsible for the timing, nature, or complete 30 

funding of required improvements. If an improvement that is identified in any mitigation 31 

agreement(s) contemplated by Mitigation Measure TRANS-1c is not fully funded and constructed 32 

before the project’s contribution to the effect is made, an adverse effect in the form of unacceptable 33 

LOS would occur. Therefore, this effect would be adverse. If, however, all improvements required to 34 

avoid adverse effects prove to be feasible and any necessary agreements are completed before the 35 

project’s contribution to the effect is made, effects would not be adverse. 36 

temporarily during the time of project constructionThis impact would be temporary, but significant. 37 

Impact TRANS-12: Potential Effects on Navigation From Changes in Surface Water Elevations 38 

Caused by Construction of Water Conveyance Facilities 39 

The potential impacts on navigation caused by changes in surface water elevation during 40 

construction of the proposed intakes under Alternative 6C would be similar to those described for 41 

Alternative 4. Although Alternative 6C includes two additional intakes (Alternative 6C includes five 42 

intakes compared to three for Alternative 4), the effects to surface water elevation caused by 43 
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construction of the proposed intakes is highly localized, and therefore, the higher number of intakes 1 

would not result in a greater level of impacts on navigation.  2 

Alternative 6C includes the construction of five fish-screened intakes (Intakes 1, 2, 3, 4, and 5) on the 3 

bank of the Sacramento River between Clarksburg and Walnut Grove. The planned locations of the 4 

intakes are generally the same as those proposed for Alternative 1A, as described previously, with 5 

the exception that intake facilities would be constructed on the west side of the river rather than the 6 

east side. Construction for Intakes 1, 2, 3, 4, and 5 would be accomplished using coffer dams at each 7 

location. Coffer dams will isolate each construction area from the Sacramento River and will be used 8 

to de-water the construction area. Intakes and screens have been designed and located on-bank to 9 

minimize changes to river flow characteristics. Nevertheless, some localized water elevation 10 

changes will occur upstream and adjacent to each coffer dam at these intake sites due to facility 11 

location within the river. These localized surface elevation changes will not exceed an increase of 12 

0.10 feet at any intake location even at high river flows (when surface elevation changes would be 13 

expected to be highest). This represents the highest surface upstream elevation increase after coffer 14 

dam removal and during intake operation. Because this maximum increase in elevation is entirely 15 

localized, downstream surface elevation changes during intake construction would be insignificant 16 

and changes to river depth and width at any location will be insignificant. As a result, boat passage 17 

and river use, including Sacramento River tributaries, will not be affected.  18 

As explained in Chapter 6, Surface Water, construction of facilities within or adjacent to waterways 19 

could change surface water elevations or runoff characteristics. In total, construction of the facilities 20 

under Alternative 6C would not result in a substantial decrease in surface water elevations on any 21 

navigable waterways and therefore would not have an adverse effect on navigation. Although the 22 

increase in surface water elevations in rivers and streams under Alternative 6C creates a potential 23 

impact regarding flooding (which is considered less-than-significant with implementation of 24 

Mitigation Measure SW-4) the changes in surface water elevation would not have any adverse 25 

effects on navigation. See Chapter 6, Surface Water, for additional information regarding changes to 26 

surface water under Alternative 6C.  27 

NEPA Effects: Water surface changes and potential impacts associated with intake construction are 28 

not considered adverse to navigation. Water depth and surface elevations will not be substantially 29 

effected during construction and operation of the water conveyance facilities (either localized or 30 

downstream of the intake structures). Although some construction activities and in-water features 31 

(i.e., cofferdams) may cause minor changes in surface water elevations, these effects are highly 32 

localized and surface water elevations would not increase by more than .10 feet at any location, even 33 

during flood events. These changes would not result in a substantial decrease in surface water 34 

elevations on any navigable waterways. Therefore, surface water changes associated with 35 

construction of the water conveyance facilities would not cause an adverse impact on navigation.  36 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 37 

navigation caused by changes in surface water elevation, by themselves, are not considered 38 

environmental impacts under CEQA. Any secondary physical environmental impacts that may result 39 

are covered under other impacts. Nonetheless, as explained above, changes in surface water 40 

elevation during construction of the intakes will not have a significant impact on navigation.  41 
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Impact TRANS-13: Potential Effects of Navigation from Changes in Surface Elevations Caused 1 

by Operation of Intakes 2 

The potential impacts on navigation caused by changes in surface water elevation during operation 3 

of the proposed intakes under Alternative 6C would be identical to those described for Alternative 4, 4 

despite the fact that Alternative 6C includes five intakes (two more than Alternative 4) and despite 5 

the fact that Alternative 6C has a 15,000 cfs total conveyance capacity (compared to 9,000 cfs for 6 

Alternative 4). This is because the hydraulic modeling scenario and analysis included five intakes 7 

because that is the maximum number of intakes included under any alternative. The modeling also 8 

assumed the highest North Delta diversion capacity allowed under any alternative (15,000 cfs).  9 

Unlike Alternative 4, this Alternative would be an isolated conveyance, no longer involving operation 10 

of the existing SWP/CVP south Delta points of diversion at Clifton Court Forebay and the Tracy Fish 11 

Facility on Old River. The proposed water operations under Alternative 6A would discontinue use of 12 

the existing SWP/CVP south Delta points of diversion at Clifton Court Forebay and the Tracy Fish 13 

Facility on Old River and convey up to 15,000 cfs from the north Delta. However, the north Delta 14 

intakes would be the same as Alternative 1C, and the difference in conveyance does not change the 15 

analysis of the intakes.  16 

With respect to Alternative 6C, operation of Intakes 1, 2, 3, 4, and 5 may have localized effects on 17 

water surface elevation during certain operational regimes and at various river flows. While intake 18 

operations and pumping levels are dictated by many factors, Sacramento River diversions are 19 

limited during low flows by operational rules. The nature and extent of impacts caused by 20 

diversions at an intake are dependent in large part on the location of the intake on the river. To 21 

minimize the intake effects on river surface elevations, intakes were designed as on-bank structures 22 

and were placed so that river flood and flow characteristic will be minimally altered. Based on 23 

hydrologic modelling, even at the lowest river flows (taking into account both seasonal and tidal 24 

variations) and at maximum intake operation (full diversions at each of five alternative intakes), 25 

estimates are that boat draft depths of at least 16.5 feet will be maintained within the Sacramento 26 

River. (Planning and Design of Navigation Locks United States Army Corps of Engineers, EM 1110-2-27 

2602 (September 30, 1995) pages 3-8.) This river depth has occurred historically and has been 28 

adequate to support navigation along the Sacramento River. Additionally, under these same intake 29 

divisions/river flows, water surface elevations would be lowered by no more than 0.7 foot, which 30 

represents a localized and maximum estimate. Surface elevations downstream of the intakes would 31 

be affected less, and during higher river flow and lower intake diversions, river depths would be 32 

greater than the minimum estimate.  33 

The minimal changes in surface water elevation anticipated under Alternative 6C, even assuming a 34 

maximum lowering of 0.7 foot, would not likely expose any currently unexposed natural or man-35 

made features that would affect or impede navigation and there would be no new snags or 36 

obstructions that would impede navigation.  37 

Moreover, even when operating at maximum capacity, the intakes would not alter flows in a way 38 

that would affect commercial vessels or recreational watercraft. The intakes are designed to ensure 39 

pumping velocities will have minimal impacts on aquatic species. It is unlikely that changes in flow 40 

velocity would be perceptible to operators of marine vessels or recreational watercraft and would 41 

have no effect on navigation.  42 

Additional information regarding changes to surface water elevations can be found in Chapter 6, 43 

Surface Water. 44 
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NEPA Effects: Water surface changes and potential impacts associated with intake operation are not 1 

considered adverse. Water depth and surface elevations will not be significantly effected (either 2 

localized or downstream of the intake structures) and will therefore not have an adverse effect on 3 

navigation.  4 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 5 

navigation caused by changes in surface water elevation, by themselves, are not considered 6 

environmental impacts under CEQA. Any secondary physical environmental impacts that may result 7 

are covered under other impacts. Nonetheless, as explained above, changes in surface water 8 

elevation during operation of the intakes will not have a significant impact on navigation.  9 

Impact TRANS-14: Potential Effects on Navigation Caused by Sedimentation From 10 

Construction of Intakes 11 

The potential impacts on navigation caused by sedimentation under Alternative 6C would be similar 12 

to those described for Alternative 4. Although Alternative 6C includes two additional intakes 13 

(Alternative 6C includes five intakes compared to three for Alternative 4), the effects to 14 

sedimentation caused by construction of the proposed intakes is highly localized, and therefore, the 15 

higher number of intakes would not result in a greater level of impacts on navigation.  16 

Construction for Intakes 1, 2, 3, 4, and 5 would be accomplished using coffer dams at each intake 17 

location. Coffer dams will isolate each construction area from the Sacramento River and will be used 18 

to de-water the construction area. Construction of coffer dams would require sheet pile driving that 19 

would result in incremental suspension of bed sediments. These effects would be temporary and 20 

would not have an effect on navigation. Sheet piles at the edge of the levee embankment would likely 21 

change eddy currents locally, but rock slope in the transition zone would limit those currents and 22 

potential changes to bed load dynamics. As a result, erosion and sedimentation into the Sacramento 23 

River during intake construction would be minimal.  24 

Moreover, potential sedimentation effects will be further minimized by limiting the duration of in-25 

water construction activities and through implementing the environmental commitments described 26 

in Appendix 3B, Environmental Commitments, including the commitment to Develop and Implement 27 

Erosion and Sediment Control Plans to control short-term and long-term erosion and sedimentation 28 

effects and to restore soils and vegetation in areas affected by construction activities following 29 

construction. This commitment is related to Avoidance and Minimization Measure (AMM) 4, Erosion 30 

and Sediment Control Plan, described in BDCP Appendix 3.C. It is anticipated that multiple erosion 31 

and sediment control plans will be prepared for construction activities, each taking into account 32 

site-specific conditions such as proximity to surface water, erosion potential, drainage, etc. The 33 

plans will include all the necessary state requirements regarding erosion control and will implement 34 

BMPs for erosion and sediment control that will be in place for the duration of construction 35 

activities. 36 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 37 

Sedimentation) will further ensure that impacts from sedimentation are minimal.  38 

NEPA Effects: Construction of coffer dams and intake construction would not have an adverse effect 39 

on navigation through increased sedimentation and erosion/deposition in the navigable channel. 40 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 41 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 42 
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impacts under CEQA. Any secondary physical environmental impacts that may result are covered 1 

under other impacts. Nonetheless, as explained above, changes in sedimentation during 2 

construction of the intakes will not have a significant impact on navigation.  3 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 4 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 5 

Impact TRANS-15: Potential Effects on Navigation Caused by Sedimentation From 6 

Construction of Barge Facilities 7 

The potential impacts on navigation caused by sedimentation under Alternative 6C would be similar 8 

in type to those described for Alternative 4; however, the effect would be less because Alternative 9 

6C includes fewer temporary barge unloading facilities.  10 

Alternative 6C includes two barge unloading facilities to be built on Cache Slough and the 11 

Sacramento River (Mapbook Figure 15-3). The facilities would be used to transfer pipeline 12 

construction equipment and materials to and from construction sites and would be removed after 13 

construction was completed. The facilities would likely include in-water and over-water structures, 14 

such as piling dolphins, docks, ramps, and possibly conveyors for loading and unloading materials; 15 

and vehicles and other machinery. Construction of the facilities would involve piles at each location.  16 

To address potential erosion and sedimentation impacts from barge facility construction associated 17 

with Alternative 6C, the project proponents will ensure that a Barge Operations Plan is developed 18 

and implemented for facility construction. The requirements for the Barge Operations Plan are 19 

described in Draft EIR/EIS Appendix 3B, Environmental Commitments. This commitment is related 20 

to AMM7, Barge Operations Plan, described in BDCP Appendix 3.C. This plan will be developed and 21 

submitted by the construction contractors per standard DWR contract specifications. Erosion 22 

control measures during construction activities at project locations are provided in Appendix 3B, 23 

Environmental Commitments, as noted above in the discussion of the intakes. Fleeting facilities will 24 

be either docking facilities built through pile and wharves or loaded and unloaded using landward 25 

positioned cranes. In either case, through AMM7 and the Environmental Commitments, impacts on 26 

sedimentation through construction related activities will be localized and minimal.  27 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 28 

Sedimentation) will further ensure that impacts from sedimentation are minimal.  29 

NEPA Effects: Construction and operation of the barge facilities under Alternative 6C would not 30 

have an adverse effect on navigation.  31 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 32 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 33 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 34 

under other impacts. Nonetheless, as explained above, changes in sedimentation from the 35 

temporary barge facilities will not have a significant impact on navigation.  36 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 37 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 38 
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Impact TRANS-16: Potential Effects on Navigation Caused by Sedimentation From 1 

Construction of Clifton Court Forebay 2 

Alternative 6C would not involve expansion or modifications to Clifton Court Forebay. Moreover, 3 

while Clifton Court Forebay is a “navigable water,” use of the forebay is limited to maintenance 4 

operations and is not open to commercial or recreational navigation.  5 

NEPA Effects: No effect.  6 

CEQA Conclusion: No Impact.  7 

Impact TRANS-17: Potential Effects on Navigation Caused by Sedimentation From Operation 8 

of Intakes 9 

The potential impacts on navigation caused by sedimentation under Alternative 6C would be similar 10 

to those described for Alternative 4. Although Alternative 6C includes two additional intakes 11 

(Alternative 6C includes five intakes compared to three for Alternative 4), the effects to 12 

sedimentation during operation of the proposed intakes under Alternative 6C would be similar to 13 

those described for Alternative 4 for the reasons described below.  14 

Sediment loads are present in the Sacramento River as bed loads or distributed within the water 15 

column. The Sacramento River is sediment “starved” for most of the year since upstream reservoirs 16 

act as settling basins for suspended sediments. In most cases, sediment load is concentrated on the 17 

river bed and this bed load depends on several factors including particle size, particle density and 18 

flow velocity. To exclude bed loads from entering intake structures during operation, design criteria 19 

for the intakes require that the lowest point of the screen is placed above the river bed in such a way 20 

that there is no change in bed sediment erosion/distribution patterns. Additionally, screen locations 21 

for this alternative are placed on the outer bends of the river to minimize scour, erosion and 22 

sediment loading at those locations. Flow control baffles at intakes would be adjusted to control 23 

sedimentation near the screens as needed and air jets at screens are proposed to re-suspend 24 

sediments as needed.  25 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 26 

Sedimentation) will further ensure that impacts from sedimentation are minimal.  27 

NEPA Effects: Operational criteria and design specifications for intake operations will result in no 28 

change to water column or bed load sediment dynamics. Erosion and deposition patterns will 29 

change little if any during intake operation. As a result, there will be no adverse effect on navigation 30 

either near or downstream of the intake locations. 31 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 32 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 33 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 34 

under other impacts. Nonetheless, as explained above, changes in sedimentation during operation of 35 

the proposed intakes will not have a significant impact on navigation.  36 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 37 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 38 
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Impact TRANS-18: Potential Effects on Navigation From Construction and Operations of Head 1 

of Old River Barrier 2 

Operable barriers would not be constructed under Alternative 6C. An operable barrier at the head of 3 

Old River would be constructed to support operations of Alternatives 2A, 2B, 2C, 2D, 4 and 4A only.  4 

NEPA Effects: No effect. 5 

CEQA Conclusion: No Impact.  6 

Impact TRANS-19: Potential Cumulative Effects on Navigation From Construction and 7 

Operations of Water Conveyance Facilities 8 

As explained above and with respect to the construction and operation of these facilities, Alternative 9 

6C would not result in an adverse effects to navigation due to water level elevation changes or 10 

altered sedimentation patterns. It is highly unlikely that other projects would combine with these 11 

impacts of the project to result in cumulative effects on navigation. This is because the minimal 12 

effects of these elements of the project on navigation are localized and would combine only with 13 

probable future projects if the projects were located immediately adjacent to the project 14 

components. There are no other reasonably foreseeable projects proposed to be located near or 15 

adjacent to the planned Alternative 6C facilities.  16 

NEPA Effects: Alternative 6C in combination with other reasonably foreseeable projects would not 17 

have a cumulatively adverse effect on navigation.  18 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 19 

navigation, by themselves, are not considered environmental impacts under CEQA. Any secondary 20 

physical environmental impacts that may result are covered under other impacts. Nonetheless, as 21 

explained above, Alternative 6C in combination with other reasonably foreseeable projects would 22 

not have a cumulatively significant impact on navigation. 23 

19.3.3.14 Alternative 7—Dual Conveyance with Pipeline/Tunnel, Intakes 2, 3, 24 

and 5, and Enhanced Aquatic Conservation (9,000 cfs; Operational 25 

Scenario E) 26 

Impact TRANS-1: Increased Construction Vehicle Trips Resulting in Unacceptable LOS 27 

Conditions 28 

NEPA Effects: The estimate of the number of vehicles generated by construction activities for 29 

Alternative 7 would be the similar to Alternative 1A except only three intakes would be constructed, 30 

resulting in a 40% reduction in overall traffic impacts during construction. Localized impacts in the 31 

vicinity of Intakes 1, 4, 6, and 7 would not occur. 32 

As shown in Table 19-8, under BPBG conditions, a total of 25 roadway segments would exceed LOS 33 

for at least 1 hour during the 6:00 AM to 7:00 PM analysis period. As also shown in Table 19-8, 34 

construction associated with Alternative 7 would cause LOS thresholds to be exceeded for at least 1 35 

hour during the 6:00 AM to 7:00 PM analysis period on a total of 47 roadway segments under 36 

BPBGPP conditions (entries in bold type). Alternative 7 would therefore temporarily exacerbate an 37 

already unacceptable LOS under BPBG conditions on 22 roadway segments (47 minus the 25 that 38 

would already be operating at an unacceptable LOS under BPBG conditions). Figure 19-3a shows the 39 

study roadway segments that could experience substantial roadway operation impacts. 40 
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The decrease in LOS below applicable thresholds during construction would be adverse at the 1 

locations identified in Table 19-8 because construction associated with Alternative 7 would cause 2 

LOS thresholds (Table 19-7) to be exceeded for at least 1 hour during the 6:00 AM to 7:00 PM 3 

analysis period. Alternative 7 would also temporarily exacerbate an already unacceptable LOS under 4 

BPBG conditions at 22 roadway segments (47 minus the 25 that would already be operating at an 5 

unacceptable LOS under BPBG conditions). While decreases in traffic conditions will occur 6 

throughout the study area, the highest concentration of roadway segments below applicable LOS 7 

threshold occurs on state roadways, including SR-12, I-80, SR-4, and I-205. Standards will also be 8 

exceeded on several local roadways, include all segments studied in West Sacramento. 9 

Mitigation Measures TRANS-1a through TRANS-1c are available to reduce this effect. Collectively, 10 

these measures include requirements to avoid or reduce circulation effects, notify the public of 11 

construction activities, provide alternate access routes, require direct haulers to pull over in the 12 

event of an emergency, limit/prohibit the amount of construction activity on congested roadways, 13 

and enhance roadway conditions. Although TRANS-1a through TRANS-1c would reduce the severity 14 

of this effect, the BDCP proponents are not solely responsible for the timing, nature, or complete 15 

funding of required improvements. If an improvement that is identified in any mitigation 16 

agreement(s) contemplated by Mitigation Measure TRANS-1c is not fully funded and constructed 17 

before the project’s contribution to the effect is made, an adverse effect in the form of unacceptable 18 

LOS would occur. Therefore, this effect would be adverse. If, however, all improvements required to 19 

avoid adverse effects prove to be feasible and any necessary agreements are completed before the 20 

project’s contribution to the effect is made, effects would not be adverse. 21 

CEQA Conclusion: Construction under Alternative 7 would add hourly traffic volumes to study area 22 

roadways that would exceed acceptable LOS threshold (Table 19-7). As shown in Table 19-8, traffic 23 

volumes during construction of Alternative 7 would exacerbate already unacceptable LOS under 24 

BPBG conditions during the 6:00 AM to 7:00 PM analysis period during the time of project 25 

construction. This impact would be temporary, but significant. Mitigation Measures TRANS-1a 26 

through TRANS-1c would reduce the severity of this impact, but not to less-than-significant levels. 27 

The BDCP proponents cannot ensure that the improvements will be fully funded or constructed 28 

prior to the project’s contribution to the impact. If an improvement that is identified in any 29 

mitigation agreement(s) contemplated by Mitigation Measure TRANS-1c is not fully funded and 30 

constructed before the project’s contribution to the impact is made, a significant impact in the form 31 

of unacceptable LOS would occur. Accordingly, this impact would be significant and unavoidable. If, 32 

however, all improvements required to avoid significant impacts prove to be feasible and any 33 

necessary agreements are completed before the project’s contribution to the effect is made, impacts 34 

would be less than significant. 35 

Impact TRANS-2: Increased Construction Vehicle Trips Exacerbating Unacceptable Pavement 36 

Conditions 37 

NEPA Effects: The potential to damage road surfaces during construction under Alternative 7 would 38 

be similar to Alternative 1A, except only three intakes would be constructed, resulting in less overall 39 

traffic impacts during construction (truck traffic and workers traffic generated by intake 40 

construction is reduced by 40% compared to 1A). Localized impacts in the vicinity of Intakes 4 and 41 

5–7 would not occur. 42 

As shown in Table 19-10, construction of Alternative 7 would contribute to further deterioration of 43 

the existing pavement condition, to less than the acceptable PCI or similar applicable threshold 44 
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(Table 19-7), on a total of 46 roadway segments. Damage to roadway pavement is expected 1 

throughout the study area (Figure 19-4a) on various local and state roads, as well as on a few 2 

interstates. The effect of roadway damage to these segments during construction would be adverse. 3 

Mitigation Measures TRANS-2a through TRANS-2c are available to reduce this effect, but not 4 

necessarily to a level that would not be adverse, as the BDCP proponents cannot ensure that the 5 

agreements or encroachment permits will be obtained from the relevant transportation agencies. If 6 

an agreement or encroachment permit is not obtained, an adverse effect in the form of deficient 7 

pavement conditions would occur. Accordingly, this effect could remain adverse. If, however, 8 

mitigation agreement(s) or encroachment permit(s) providing for the improvement or replacement 9 

of pavement are obtained and any other necessary agreements are completed, adverse effects could 10 

be avoided. 11 

CEQA Conclusion: Construction would add trips, exacerbating unacceptable pavement conditions to 12 

below acceptable thresholds (Table 19-7) at the 46 locations shown in Table 19-10. The impact of 13 

roadway damage during construction would be potentially significant. Mitigation Measures TRANS-14 

2a through TRANS-2c would reduce the severity of this impact, but not necessarily to less-than-15 

significant levels, as the BDCP proponents cannot ensure that the agreements or encroachment 16 

permits will be obtained from the relevant transportation agencies. If an agreement or 17 

encroachment permit is not obtained, a significant impact in the form of deficient pavement 18 

conditions would occur. Accordingly, this impact could be significant and unavoidable. If, however, 19 

mitigation agreement(s) or encroachment permit(s) providing for the improvement or replacement 20 

of pavement are obtained and any other necessary agreements are completed, impacts would be 21 

reduced to less than significant. 22 

Impact TRANS-12: Potential Effects on Navigation From Changes in Surface Water Elevations 23 

Caused by Construction of Water Conveyance Facilities 24 

The potential impacts on navigation caused by changes in surface water elevation during 25 

construction of the proposed intakes under Alternative 7 would be identical to those described for 26 

Alternative 4. The intakes included under Alternative 7 (three intakes with a maximum diversion 27 

capacity of 9,000 cfs) are identical to those included under Alternative 4.  28 

Construction for Intakes 2, 3, and 5 would be accomplished using coffer dams at each location. Coffer 29 

dams will isolate each construction area from the Sacramento River and will be used to de-water the 30 

construction area. Intakes and screens have been designed and located on-bank to minimize 31 

changes to river flow characteristics. Nevertheless, some localized water elevation changes will 32 

occur upstream and adjacent to each coffer dam at these intake sites due to facility location within 33 

the river. These localized surface elevation changes will not exceed an increase of 0.10 feet at any 34 

intake location even at high river flows (when surface elevation changes would be expected to be 35 

highest). This represents the highest surface upstream elevation increase after coffer dam removal 36 

and during intake operation. Because this maximum increase in elevation is entirely localized, 37 

downstream surface elevation changes during intake construction would be insignificant and 38 

changes to river depth and width at any location will be insignificant. As a result, boat passage and 39 

river use, including Sacramento River tributaries, will not be affected.  40 

As explained in Chapter 6, Surface Water, construction of facilities within or adjacent to waterways 41 

could change surface water elevations or runoff characteristics. In total, construction of the facilities 42 

under Alternative 7 would not result in a substantial decrease in surface water elevations on any 43 

navigable waterways and therefore would not have an adverse effect on navigation. Although the 44 
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increase in surface water elevations in rivers and streams under Alternative 7 creates a potential 1 

impact regarding flooding (which is considered less-than-significant with implementation of 2 

Mitigation Measure SW-4) the changes in surface water elevation would not have any adverse 3 

effects on navigation. See Chapter 6, Surface Water, for additional information regarding changes to 4 

surface water under Alternative 7. See Chapter 6, Surface Water, for additional information 5 

regarding changes to surface water under Alternative 7. 6 

NEPA Effects: Water surface changes and potential impacts associated with intake construction are 7 

not considered adverse to navigation. Water depth and surface elevations will not be substantially 8 

effected during construction and operation of the water conveyance facilities (either localized or 9 

downstream of the intake structures). Although some construction activities and in-water features 10 

(i.e., cofferdams) may cause minor changes in surface water elevations, these effects are highly 11 

localized and surface water elevations would not increase by more than .10 feet at any location, even 12 

during flood events. These changes would not result in a substantial decrease in surface water 13 

elevations on any navigable waterways. Therefore, surface water changes associated with 14 

construction of the water conveyance facilities would not cause an adverse impact on navigation.  15 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 16 

navigation caused by changes in surface water elevation, by themselves, are not considered 17 

environmental impacts under CEQA. Any secondary physical environmental impacts that may result 18 

are covered under other impacts. Nonetheless, as explained above, changes in surface water 19 

elevation during construction of the intakes will not have a significant impact on navigation.  20 

Impact TRANS-13: Potential Effects of Navigation from Changes in Surface Elevations Caused 21 

by Operation of Intakes 22 

The potential impacts on navigation caused by changes in surface water elevation during operation 23 

of the proposed intakes under Alternative 7 would be identical to those described for Alternative 4.  24 

The hydraulic modeling scenario for this analysis included five intakes because that is the maximum 25 

number of intakes included under any alternative. The modeling also assumed the highest North 26 

Delta diversion capacity allowed under any alternative. Alternatives with fewer intakes and/or 27 

lower diversion capacity, such as Alternative 7 (three intakes and 9,000 cfs maximum diversion 28 

capacity), would have less effects to surface water elevations.  29 

With respect to Alternative 7, operation of Intakes 2, 3 and 5 may have localized effects on water 30 

surface elevation during certain operational regimes and at various river flows. While intake 31 

operations and pumping levels are dictated by many factors, Sacramento River diversions are 32 

limited during low flows by operational rules. The nature and extent of impacts caused by 33 

diversions at an intake are dependent in large part on the location of the intake on the river. To 34 

minimize the intake effects on river surface elevations, intakes were designed as on-bank structures 35 

and were placed so that river flood and flow characteristic will be minimally altered. Based on 36 

hydrologic modelling, even at the lowest river flows (taking into account both seasonal and tidal 37 

variations) and at maximum intake operation (full diversions at each of five alternative intakes), 38 

estimates are that boat draft depths of at least 16.5 feet will be maintained within the Sacramento 39 

River. Planning and Design of Navigation Locks United States Army Corps of Engineers, EM 1110-2-40 

2602 (September 30, 1995) pages 3-8. This river depth has occurred historically and has been 41 

adequate to support navigation along the Sacramento River. Additionally, under these same intake 42 

divisions/river flows, water surface elevations would be lowered by no more than 0.7 foot, which 43 

represents a localized and maximum estimate. Surface elevations downstream of the intakes would 44 
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be affected less, and during higher river flow and lower intake diversions, river depths would be 1 

greater than the minimum estimate. 2 

The minimal changes in surface water elevation anticipated under Alternative 7, even assuming a 3 

maximum lowering of 0.7 foot, would not likely expose any currently unexposed natural or man-4 

made features that would affect or impeded. There would be no new snags or obstructions that 5 

would impede navigation.  6 

Moreover, even when operating at maximum capacity, the intakes would not alter flows in a way 7 

that would affect commercial vessels or recreational watercraft. The intakes are designed to ensure 8 

pumping velocities will have minimal impacts on aquatic species. It is unlikely that changes in flow 9 

velocity would be perceptible to operators of marine vessels or recreational watercraft and would 10 

have no effect on navigation.  11 

Additional information regarding changes to surface water elevations can be found in Chapter 6, 12 

Surface Water. 13 

NEPA Effects: Water surface changes and potential impacts associated with intake operation are not 14 

considered adverse. Water depth and surface elevations will not be significantly effected (either 15 

localized or downstream of the intake structures) and will therefore not have an adverse effect on 16 

navigation.  17 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 18 

navigation caused by changes in surface water elevation, by themselves, are not considered 19 

environmental impacts under CEQA. Any secondary physical environmental impacts that may result 20 

are covered under other impacts. Nonetheless, as explained above, changes in surface water 21 

elevation during operation of the intakes will not have a significant impact on navigation.  22 

Impact TRANS-14: Potential Effects on Navigation Caused by Sedimentation From 23 

Construction of Intakes 24 

The potential impacts on navigation caused by sedimentation under Alternative 7 would be identical 25 

to those described for Alternative 4. The intakes included under Alternative 7 (three intakes with a 26 

maximum diversion capacity of 9,000 cfs) are identical to those included under Alternative 4. 27 

Construction for Intakes 2, 3, and 5 would be accomplished using coffer dams at each location. Coffer 28 

dams will isolate each construction area from the Sacramento River and will be used to de-water the 29 

construction area. Construction of coffer dams would require sheet pile driving that would result in 30 

incremental suspension of bed sediments. These effects would be temporary and would not have an 31 

effect on navigation. Sheet piles at the edge of the levee embankment would likely change eddy 32 

currents locally, but rock slope in the transition zone would limit those currents and potential 33 

changes to bed load dynamics. As a result, erosion and sedimentation into the Sacramento River 34 

during intake construction would be minimal.  35 

Moreover, potential sedimentation effects will be further minimized by limiting the duration of in-36 

water construction activities and through implementing the environmental commitments described 37 

in Appendix 3B, Environmental Commitments, including the commitment to Develop and Implement 38 

Erosion and Sediment Control Plans to control short-term and long-term erosion and sedimentation 39 

effects and to restore soils and vegetation in areas affected by construction activities following 40 

construction. This commitment is related to Avoidance and Minimization Measure (AMM) 4, Erosion 41 

and Sediment Control Plan, described in BDCP Appendix 3.C. It is anticipated that multiple erosion 42 
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and sediment control plans will be prepared for construction activities, each taking into account 1 

site-specific conditions such as proximity to surface water, erosion potential, drainage, etc. The 2 

plans will include all the necessary state requirements regarding erosion control and will implement 3 

BMPs for erosion and sediment control that will be in place for the duration of construction 4 

activities. 5 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 6 

Sedimentation) will further ensure that impacts from sedimentation are minimal.  7 

NEPA Effects: Construction of coffer dams and intake construction would not have an adverse effect 8 

on navigation through increased sedimentation and erosion/deposition in the navigable channel. 9 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 10 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 11 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 12 

under other impacts. Nonetheless, as explained above, changes in sedimentation during 13 

construction of the intakes will not have a significant impact on navigation.  14 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 15 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 16 

Impact TRANS-15: Potential Effects on Navigation Caused by Sedimentation From 17 

Construction of Barge Facilities 18 

The potential impacts on navigation caused by sedimentation under Alternative 7 would be identical 19 

to those described for Alternative 4. Alternative 7 includes the same barge facilities as Alternative 4.  20 

Under Alternative 7, five temporary barge landings would be constructed at locations adjacent to 21 

construction work areas for the delivery of construction materials. Each of the five proposed barge 22 

landings would include in-water and over-water structures, such as piling dolphins, docks, ramps, 23 

and possibly conveyors for loading and unloading materials; and vehicles and other machinery. 24 

Construction of the five barge landings would involve piles at each landing.  25 

To address potential erosion and sedimentation impacts from barge facility construction associated 26 

with Alternative 7, the project proponents will ensure that a Barge Operations Plan is developed and 27 

implemented for facility construction. The requirements for the Barge Operations Plan are 28 

described in Draft EIR/EIS Appendix 3B, Environmental Commitments. This commitment is related 29 

to AMM7, Barge Operations Plan, described in BDCP Appendix 3.C. This plan will be developed and 30 

submitted by the construction contractors per standard DWR contract specifications. Erosion 31 

control measures during construction activities at project locations are provided in Appendix 3B, 32 

Environmental Commitments, as noted above in the discussion of the intakes. Fleeting facilities will 33 

be either docking facilities built through pile and wharves or loaded and unloaded using landward 34 

positioned cranes. In either case, through AMM7 and the Environmental Commitments, impacts on 35 

sedimentation through construction related activities will be localized and minimal.  36 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 37 

Sedimentation) will further ensure that impacts from sedimentation are minimal.  38 

NEPA Effects: Construction and operation of the barge facilities under Alternative 7 would not have 39 

an adverse effect on navigation.  40 
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CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 1 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 2 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 3 

under other impacts. Nonetheless, as explained above, changes in sedimentation from the 4 

temporary barge facilities will not have a significant impact on navigation.  5 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 6 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 7 

Impact TRANS-16: Potential Effects on Navigation Caused by Sedimentation From 8 

Construction of Clifton Court Forebay 9 

Alternative 7 would not involve expansion or modifications to Clifton Court Forebay. Moreover, 10 

while Clifton Court Forebay is a “navigable water,” use of the forebay is limited to maintenance 11 

operations and is not open to commercial or recreational navigation.  12 

NEPA Effects: No effect. 13 

CEQA Conclusion: No impact.  14 

Impact TRANS-17: Potential Effects on Navigation Caused by Sedimentation From Operation 15 

of Intakes 16 

The potential impacts on navigation caused by sedimentation under Alternative 7 would be identical 17 

to those described for Alternative 4. The intakes included under Alternative 7 (three intakes with a 18 

maximum diversion capacity of 9,000 cfs) are identical to those included under Alternative 4. 19 

Sediment loads are present in the Sacramento River as bed loads or distributed within the water 20 

column. The Sacramento River is sediment “starved” for most of the year since upstream reservoirs 21 

act as settling basins for suspended sediments. In most cases, sediment load is concentrated on the 22 

river bed and this bed load depends on several factors including particle size, particle density and 23 

flow velocity. To exclude bed loads from entering intake structures during operation, design criteria 24 

for the intakes require that the lowest point of the screen is placed above the river bed in such a way 25 

that there is no change in bed sediment erosion/distribution patterns. Additionally, screen locations 26 

for this alternative are placed on the outer bends of the river to minimize scour, erosion and 27 

sediment loading at those locations. Flow control baffles at intakes would be adjusted to control 28 

sedimentation near the screens as needed and air jets at screens are proposed to re-suspend 29 

sediments as needed.  30 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 31 

Sedimentation) will further ensure that impacts from sedimentation are minimal.  32 

NEPA Effects: Operational criteria and design specifications for intake operations will result in no 33 

change to water column or bed load sediment dynamics. Erosion and deposition patterns will 34 

change little if any during intake operation. As a result, there will be no adverse effect on navigation 35 

either near or downstream of the intake locations. 36 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 37 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 38 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 39 
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under other impacts. Nonetheless, as explained above, changes in sedimentation during operation of 1 

the proposed intakes will not have a significant impact on navigation.  2 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 3 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 4 

Impact TRANS-18: Potential Effects on Navigation From Construction and Operations of Head 5 

of Old River Barrier 6 

Operable barriers would not be constructed under Alternative 7. An operable barrier at the head of 7 

Old River would be constructed to support operations of Alternatives 2A, 2B, 2C, 2D, 4 and 4A only.  8 

NEPA Effects: No effect. 9 

CEQA Conclusion: No Impact.  10 

Impact TRANS-19: Potential Cumulative Effects on Navigation From Construction and 11 

Operations of Water Conveyance Facilities 12 

As explained above and with respect to the construction and operation of these facilities, Alternative 13 

7 would not result in an adverse effects to navigation due to water level elevation changes or altered 14 

sedimentation patterns. It is highly unlikely that other projects would combine with these impacts of 15 

the project to result in cumulative effects on navigation. This is because the minimal effects of these 16 

elements of the project on navigation are localized and would combine only with probable future 17 

projects if the projects were located immediately adjacent to the project components. There are no 18 

other reasonably foreseeable projects proposed to be located near or adjacent to the planned 19 

Alternative 7 facilities.  20 

NEPA Effects: Alternative 7 in combination with other reasonably foreseeable projects would not 21 

have a cumulatively adverse effect on navigation.  22 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 23 

navigation, by themselves, are not considered environmental impacts under CEQA. Any secondary 24 

physical environmental impacts that may result are covered under other impacts. Nonetheless, as 25 

explained above, Alternative 7 in combination with other reasonably foreseeable projects would not 26 

have a cumulatively significant impact on navigation. 27 

19.3.3.15 Alternative 8—Dual Conveyance with Pipeline/Tunnel, Intakes 2, 3, 28 

and 5, and Increased Delta Outflow (9,000 cfs; Operational Scenario 29 

F) 30 

Impact TRANS-1: Increased Construction Vehicle Trips Resulting in Unacceptable LOS 31 

Conditions 32 

NEPA Effects: As with Alternative 7, the estimate of the number of vehicles generated by 33 

construction activities for Alternative 8 would result in a 40% reduction in overall traffic impacts 34 

during construction, compared to Alternative 1A, and localized impacts in the vicinity of Intakes 1 35 

and 4 would not occur. 36 
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As shown in Table 19-8, under BPBG conditions, a total of 25 roadway segments would exceed LOS 1 

for at least 1 hour during the 6:00 AM to 7:00 PM analysis period. As also shown in Table 19-8, 2 

construction associated with Alternative 8 would cause LOS thresholds to be exceeded for at least 3 

one hour during the 6 AM to 7 PM analysis period on a total of 47 roadway segments under BPBGPP 4 

conditions (entries in bold type). Alternative 8 would therefore temporarily exacerbate an already 5 

unacceptable LOS under BPBG conditions on 22 roadway segments (47 minus the 25 that would 6 

already be operating at an unacceptable LOS under BPBG conditions). Figure 19-3a shows the study 7 

roadway segments that could experience substantial roadway operation impacts. 8 

The decrease in LOS below applicable thresholds during construction would be adverse at the 9 

locations identified in Table 19-8 because construction associated with Alternative 8 would cause 10 

LOS thresholds (Table 19-7) to be exceeded for at least 1 hour during the 6:00 AM to 7:00 PM 11 

analysis period. Alternative 8 would also temporarily exacerbate an already unacceptable LOS under 12 

BPBG conditions at 22 roadway segments (47 minus the 25 that would already be operating at an 13 

unacceptable LOS under BPBG conditions). While decreases in traffic conditions will occur 14 

throughout the study area, the highest concentration of roadway segments below applicable LOS 15 

threshold occurs on state roadways, including SR-12, I-80, SR-4, and I-205. Standards will also be 16 

exceeded on several local roadways, include all segments studied in West Sacramento. 17 

Mitigation Measures TRANS-1a through TRANS-1c are available to reduce this effect. Collectively, 18 

these measures include requirements to avoid or reduce circulation effects, notify the public of 19 

construction activities, provide alternate access routes, require direct haulers to pull over in the 20 

event of an emergency, limit/prohibit the amount of construction activity on congested roadways, 21 

and enhance roadway conditions. Although TRANS-1a through TRANS-1c would reduce the severity 22 

of this effect, the BDCP proponents are not solely responsible for the timing, nature, or complete 23 

funding of required improvements. If an improvement that is identified in any mitigation 24 

agreement(s) contemplated by Mitigation Measure TRANS-1c is not fully funded and constructed 25 

before the project’s contribution to the effect is made, an adverse effect in the form of unacceptable 26 

LOS would occur. Therefore, this effect would be adverse. If, however, all improvements required to 27 

avoid adverse effects prove to be feasible and any necessary agreements are completed before the 28 

project’s contribution to the effect is made, effects would not be adverse. 29 

CEQA Conclusion: Construction under Alternative 8 would add hourly traffic volumes to study area 30 

roadways that would exceed acceptable LOS threshold (Table 19-7). As shown in Table 19-8, traffic 31 

volumes during construction of Alternative 8 would temporarily exacerbate already unacceptable 32 

LOS under BPBG conditions during the 6:00 AM to 7:00 PM analysis period during the time of 33 

project construction. This impact would be temporary, but significant. Mitigation Measures TRANS-34 

1a through TRANS-1c would reduce the severity of this impact, but not to less-than-significant 35 

levels. The BDCP proponents cannot ensure that the improvements will be fully funded or 36 

constructed prior to the project’s contribution to the impact. If an improvement that is identified in 37 

any mitigation agreement(s) contemplated by Mitigation Measure TRANS-1c is not fully funded and 38 

constructed before the project’s contribution to the impact is made, a significant impact in the form 39 

of unacceptable LOS would occur. Accordingly, this impact would be significant and unavoidable. If, 40 

however, all improvements required to avoid significant impacts prove to be feasible and any 41 

necessary agreements are completed before the project’s contribution to the effect is made, impacts 42 

would be less than significant. 43 
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Impact TRANS-2: Increased Construction Vehicle Trips Exacerbating Unacceptable Pavement 1 

Conditions 2 

NEPA Effects: The impact under Alternative 8 would be less than under Alternative 1A due to the 3 

reduction in intakes constructed (estimated 40% reduction in vehicle trips). 4 

As shown in Table 19-10, construction of Alternative 8 would contribute to further deterioration of 5 

the existing pavement condition, to less than the acceptable PCI or similar applicable threshold 6 

(Table 19-7), on a total of 46 roadway segments. Damage to roadway pavement is expected 7 

throughout the study area (Figure 19-4a) on various local and state roads, as well as on a few 8 

interstates. The effect of roadway damage to these segments during construction would be adverse. 9 

Mitigation Measures TRANS-2a through TRANS-2c are available to reduce this effect, but not 10 

necessarily to a level that would not be adverse, as the BDCP proponents cannot ensure that the 11 

agreements or encroachment permits will be obtained from the relevant transportation agencies. If 12 

an agreement or encroachment permit is not obtained, an adverse effect in the form of deficient 13 

pavement conditions would occur. Accordingly, this effect could remain adverse. If, however, 14 

mitigation agreement(s) or encroachment permit(s) providing for the improvement or replacement 15 

of pavement are obtained and any other necessary agreements are completed, adverse effects could 16 

be avoided. 17 

CEQA Conclusion: Construction would add trips, exacerbating unacceptable pavement conditions to 18 

below acceptable thresholds (Table 19-7) at the 46 locations shown in Table 19-10. The impact of 19 

roadway damage during construction would be potentially significant. Mitigation Measures TRANS-20 

2a through TRANS-2c would reduce the severity of this impact, but not necessarily to less-than-21 

significant levels, as the BDCP proponents cannot ensure that the agreements or encroachment 22 

permits will be obtained from the relevant transportation agencies. If an agreement or 23 

encroachment permit is not obtained, a significant impact in the form of deficient pavement 24 

conditions would occur. Accordingly, this impact could be significant and unavoidable. If, however, 25 

mitigation agreement(s) or encroachment permit(s) providing for the improvement or replacement 26 

of pavement are obtained and any other necessary agreements are completed, impacts would be 27 

reduced to less than significant. 28 

Impact TRANS-12: Potential Effects on Navigation From Changes in Surface Water Elevations 29 

Caused by Construction of Water Conveyance Facilities 30 

The potential impacts on navigation caused by changes in surface water elevation during 31 

construction of the proposed intakes under Alternative 8 would be identical to those described for 32 

Alternative 4. The intakes included under Alternative 8 (three intakes with a maximum diversion 33 

capacity of 9,000 cfs) are identical to those included under Alternative 4.  34 

Construction for Intakes 2, 3, and 5 would be accomplished using coffer dams at each location. Coffer 35 

dams will isolate each construction area from the Sacramento River and will be used to de-water the 36 

construction area. Intakes and screens have been designed and located on-bank to minimize 37 

changes to river flow characteristics. Nevertheless, some localized water elevation changes will 38 

occur upstream and adjacent to each coffer dam at these intake sites due to facility location within 39 

the river. These localized surface elevation changes will not exceed an increase of 0.10 feet at any 40 

intake location even at high river flows (when surface elevation changes would be expected to be 41 

highest). This represents the highest surface upstream elevation increase after coffer dam removal 42 

and during intake operation. Because this maximum increase in elevation is entirely localized, 43 

downstream surface elevation changes during intake construction would be insignificant and 44 
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changes to river depth and width at any location will be insignificant. As a result, boat passage and 1 

river use, including Sacramento River tributaries, will not be affected.  2 

As explained in Chapter 6, Surface Water, construction of facilities within or adjacent to waterways 3 

could change surface water elevations or runoff characteristics. In total, construction of the facilities 4 

under Alternative 8 would not result in a substantial decrease in surface water elevations on any 5 

navigable waterways and therefore would not have an adverse effect on navigation. Although the 6 

increase in surface water elevations in rivers and streams under Alternative 8 creates a potential 7 

impact regarding flooding (which is considered less-than-significant with implementation of 8 

Mitigation Measure SW-4) the changes in surface water elevation would not have any adverse 9 

effects on navigation. See Chapter 6, Surface Water, for additional information regarding changes to 10 

surface water under Alternative 8.  11 

NEPA Effects: Water surface changes and potential impacts associated with intake construction are 12 

not considered adverse to navigation. Water depth and surface elevations will not be substantially 13 

effected during construction and operation of the water conveyance facilities (either localized or 14 

downstream of the intake structures). Although some construction activities and in-water features 15 

(i.e., cofferdams) may cause minor changes in surface water elevations, these effects are highly 16 

localized and surface water elevations would not increase by more than .10 feet at any location, even 17 

during flood events. These changes would not result in a substantial decrease in surface water 18 

elevations on any navigable waterways. Therefore, surface water changes associated with 19 

construction of the water conveyance facilities would not cause an adverse impact on navigation.  20 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 21 

navigation caused by changes in surface water elevation, by themselves, are not considered 22 

environmental impacts under CEQA. Any secondary physical environmental impacts that may result 23 

are covered under other impacts. Nonetheless, as explained above, changes in surface water 24 

elevation during construction of the intakes will not have a significant impact on navigation.  25 

Impact TRANS-13: Potential Effects of Navigation from Changes in Surface Elevations Caused 26 

by Operation of Intakes 27 

The potential impacts on navigation caused by changes in surface water elevation during operation 28 

of the proposed intakes under Alternative 8 would be identical to those described for Alternative 4.  29 

The hydraulic modeling scenario for this analysis included five intakes because that is the maximum 30 

number of intakes included under any alternative. The modeling also assumed the highest North 31 

Delta diversion capacity allowed under any alternative. Alternatives with fewer intakes and/or 32 

lower diversion capacity, such as Alternative 8 (three intakes and 9,000 cfs maximum diversion 33 

capacity), would have less effects to surface water elevations.  34 

With respect to Alternative 8, operation of Intakes 2, 3 and 5 may have localized effects on water 35 

surface elevation during certain operational regimes and at various river flows. While intake 36 

operations and pumping levels are dictated by many factors, Sacramento River diversions are 37 

limited during low flows by operational rules. The nature and extent of impacts caused by 38 

diversions at an intake are dependent in large part on the location of the intake on the river. To 39 

minimize the intake effects on river surface elevations, intakes were designed as on-bank structures 40 

and were placed so that river flood and flow characteristic will be minimally altered. Based on 41 

hydrologic modelling, even at the lowest river flows (taking into account both seasonal and tidal 42 

variations) and at maximum intake operation (full diversions at each of five alternative intakes), 43 
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estimates are that boat draft depths of at least 16.5 feet will be maintained within the Sacramento 1 

River. Planning and Design of Navigation Locks United States Army Corps of Engineers, EM 1110-2-2 

2602 (September 30, 1995) pages 3-8. River depth has occurred historically and has been adequate 3 

to support navigation along the Sacramento River, under these same intake divisions/river flows, 4 

water surface elevations would be lowered by no more than 0.7 foot, which represents a localized 5 

and maximum estimate. Surface elevations downstream of the intakes would be affected less, and 6 

during higher river flow and lower intake diversions, river depths would be greater than the 7 

minimum estimate.  8 

The minimal changes in surface water elevation anticipated under Alternative 8, even assuming a 9 

maximum lowering of 0.7 foot, would not likely expose any currently unexposed natural or man-10 

made features that would affect or impeded. There would be no new snags or obstructions that 11 

would impede navigation.  12 

Moreover, even when operating at maximum capacity, the intakes would not alter flows in a way 13 

that would affect commercial vessels or recreational watercraft. The intakes are designed to ensure 14 

pumping velocities will have minimal impacts on aquatic species. It is unlikely that changes in flow 15 

velocity would be perceptible to operators of marine vessels or recreational watercraft and would 16 

have no effect on navigation.  17 

Additional information regarding changes to surface water elevations can be found in Chapter 6, 18 

Surface Water. 19 

NEPA Effects: Water surface changes and potential impacts associated with intake operation are not 20 

considered adverse. Water depth and surface elevations will not be significantly effected (either 21 

localized or downstream of the intake structures) and will therefore not have an adverse effect on 22 

navigation.  23 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 24 

navigation caused by changes in surface water elevation, by themselves, are not considered 25 

environmental impacts under CEQA. Any secondary physical environmental impacts that may result 26 

are covered under other impacts. Nonetheless, as explained above, changes in surface water 27 

elevation during operation of the intakes will not have a significant impact on navigation.  28 

Impact TRANS-14: Potential Effects on Navigation Caused by Sedimentation From 29 

Construction of Intakes 30 

The potential impacts on navigation caused by sedimentation under Alternative 8 would be identical 31 

to those described for Alternative 4. The intakes included under Alternative 8 (three intakes with a 32 

maximum diversion capacity of 9,000 cfs) are identical to those included under Alternative 4. 33 

Construction for Intakes 2, 3, and 5 would be accomplished using coffer dams at each location. Coffer 34 

dams will isolate each construction area from the Sacramento River and will be used to de-water the 35 

construction area. Construction of coffer dams would require sheet pile driving that would result in 36 

incremental suspension of bed sediments. These effects would be temporary and would not have an 37 

effect on navigation. Sheet piles at the edge of the levee embankment would likely change eddy 38 

currents locally, but rock slope in the transition zone would limit those currents and potential 39 

changes to bed load dynamics. As a result, erosion and sedimentation into the Sacramento River 40 

during intake construction would be minimal.  41 
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Moreover, potential sedimentation effects will be further minimized by limiting the duration of in-1 

water construction activities and through implementing the environmental commitments described 2 

in Appendix 3B, Environmental Commitments, including the commitment to Develop and Implement 3 

Erosion and Sediment Control Plans to control short-term and long-term erosion and sedimentation 4 

effects and to restore soils and vegetation in areas affected by construction activities following 5 

construction. This commitment is related to Avoidance and Minimization Measure (AMM) 4, Erosion 6 

and Sediment Control Plan, described in BDCP Appendix 3.C. It is anticipated that multiple erosion 7 

and sediment control plans will be prepared for construction activities, each taking into account 8 

site-specific conditions such as proximity to surface water, erosion potential, drainage, etc. The 9 

plans will include all the necessary state requirements regarding erosion control and will implement 10 

BMPs for erosion and sediment control that will be in place for the duration of construction 11 

activities. 12 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 13 

Sedimentation) will further ensure that impacts from sedimentation are minimal.  14 

NEPA Effects: Construction of coffer dams and intake construction would not have an adverse effect 15 

on navigation through increased sedimentation and erosion/deposition in the navigable channel. 16 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 17 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 18 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 19 

under other impacts. Nonetheless, as explained above, changes in sedimentation during 20 

construction of the intakes will not have a significant impact on navigation.  21 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 22 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 23 

Impact TRANS-15: Potential Effects on Navigation Caused by Sedimentation From 24 

Construction of Barge Facilities 25 

The potential impacts on navigation caused by sedimentation under Alternative 8 would be identical 26 

to those described for Alternative 4. Alternative 8 includes the same barge facilities as Alternative 4.  27 

Under Alternative 8, five temporary barge landings would be constructed at locations adjacent to 28 

construction work areas for the delivery of construction materials. Each of the five proposed barge 29 

landings would include in-water and over-water structures, such as piling dolphins, docks, ramps, 30 

and possibly conveyors for loading and unloading materials; and vehicles and other machinery. 31 

Construction of the five barge landings would involve piles at each landing.  32 

To address potential erosion and sedimentation impacts from barge facility construction associated 33 

with Alternative 8, the project proponents will ensure that a Barge Operations Plan is developed and 34 

implemented for facility construction. The requirements for the Barge Operations Plan are 35 

described in Draft EIR/EIS Appendix 3B, Environmental Commitments. This commitment is related 36 

to AMM7, Barge Operations Plan, described in BDCP Appendix 3.C. This plan will be developed and 37 

submitted by the construction contractors per standard DWR contract specifications. Erosion 38 

control measures during construction activities at project locations are provided in Appendix 3B, 39 

Environmental Commitments, as noted above in the discussion of the intakes. Fleeting facilities will 40 

be either docking facilities built through pile and wharves or loaded and unloaded using landward 41 
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positioned cranes. In either case, through AMM7 and the Environmental Commitments, impacts on 1 

sedimentation through construction related activities will be localized and minimal.  2 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 3 

Sedimentation) will further ensure that impacts from sedimentation are minimal.  4 

NEPA Effects: Construction and operation of the barge facilities under Alternative 8 would not have 5 

an adverse effect on navigation.  6 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 7 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 8 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 9 

under other impacts. Nonetheless, as explained above, changes in sedimentation from the 10 

temporary barge facilities will not have a significant impact on navigation.  11 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 12 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 13 

Impact TRANS-16: Potential Effects on Navigation Caused by Sedimentation From 14 

Construction of Clifton Court Forebay 15 

Alternative 8 would not involve expansion or modifications to Clifton Court Forebay. Moreover, 16 

while Clifton Court Forebay is a “navigable water,” use of the forebay is limited to maintenance 17 

operations and is not open to commercial or recreational navigation.  18 

NEPA Effects: No effect. 19 

CEQA Conclusion: No impact.  20 

Impact TRANS-17: Potential Effects on Navigation Caused by Sedimentation From Operation 21 

of Intakes 22 

The potential impacts on navigation caused by sedimentation under Alternative 8 would be identical 23 

to those described for Alternative 4. The intakes included under Alternative 8 (three intakes with a 24 

maximum diversion capacity of 9,000 cfs) are identical to those included under Alternative 4. 25 

Sediment loads are present in the Sacramento River as bed loads or distributed within the water 26 

column. The Sacramento River is sediment “starved” for most of the year since upstream reservoirs 27 

act as settling basins for suspended sediments. In most cases, sediment load is concentrated on the 28 

river bed and this bed load depends on several factors including particle size, particle density and 29 

flow velocity. To exclude bed loads from entering intake structures during operation, design criteria 30 

for the intakes require that the lowest point of the screen is placed above the river bed in such a way 31 

that there is no change in bed sediment erosion/distribution patterns. Additionally, screen locations 32 

for this alternative are placed on the outer bends of the river to minimize scour, erosion and 33 

sediment loading at those locations. Flow control baffles at intakes would be adjusted to control 34 

sedimentation near the screens as needed and air jets at screens are proposed to re-suspend 35 

sediments as needed.  36 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 37 

Sedimentation) will further ensure that impacts from sedimentation are minimal.  38 
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NEPA Effects: Operational criteria and design specifications for intake operations will result in no 1 

change to water column or bed load sediment dynamics. Erosion and deposition patterns will 2 

change little if any during intake operation. As a result, there will be no adverse effect on navigation 3 

either near or downstream of the intake locations. 4 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 5 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 6 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 7 

under other impacts. Nonetheless, as explained above, changes in sedimentation during operation of 8 

the proposed intakes will not have a significant impact on navigation.  9 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 10 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 11 

Impact TRANS-18: Potential Effects on Navigation From Construction and Operations of Head 12 

of Old River Barrier 13 

Operable barriers would not be constructed under Alternative 8. An operable barrier at the head of 14 

Old River would be constructed to support operations of Alternatives 2A, 2B, 2C, 2D, 4 and 4A only.  15 

NEPA Effects: No effect. 16 

CEQA Conclusion: No Impact.  17 

Impact TRANS-19: Potential Cumulative Effects on Navigation From Construction and 18 

Operations of Water Conveyance Facilities 19 

As explained above and with respect to the construction and operation of these facilities, Alternative 20 

8 would not result in an adverse effects to navigation due to water level elevation changes or altered 21 

sedimentation patterns. It is highly unlikely that other projects would combine with these impacts of 22 

the project to result in cumulative effects on navigation. This is because the minimal effects of these 23 

elements of the project on navigation are localized and would combine only with probable future 24 

projects if the projects were located immediately adjacent to the project components. There are no 25 

other reasonably foreseeable projects proposed to be located near or adjacent to the planned 26 

Alternative 8 facilities.  27 

NEPA Effects: Alternative 8 in combination with other reasonably foreseeable projects would not 28 

have a cumulatively adverse effect on navigation.  29 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 30 

navigation, by themselves, are not considered environmental impacts under CEQA. Any secondary 31 

physical environmental impacts that may result are covered under other impacts. Nonetheless, as 32 

explained above, Alternative 8 in combination with other reasonably foreseeable projects would not 33 

have a cumulatively significant impact on navigation. 34 
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19.3.3.16 Alternative 9—Through Delta/Separate Corridors (15,000 cfs; 1 

Operational Scenario G) 2 

Impact TRANS-1: Increased Construction Vehicle Trips Resulting in Unacceptable LOS 3 

Conditions 4 

NEPA Effects: As shown in Table 19-27, under BPBG conditions, a total of 23 roadway segments 5 

would exceed LOS for at least 1 hour during the 6:00 AM to 7:00 PM analysis period. As also shown 6 

in Table 19-27, construction associated with Alternative 9 would cause LOS thresholds to be 7 

exceeded for at least 1 hour during the 6:00 AM to 7:00 PM analysis period on a total of 56 roadway 8 

segments under BPBGPP conditions (entries in bold type). Alternative 9 would therefore 9 

temporarily exacerbate an already unacceptable LOS under BPBG conditions on 33 roadway 10 

segments (56 minus the 23 that would already be operating at an unacceptable LOS under BPBG 11 

conditions). Figure 19-3b shows the study roadway segments that could experience substantial 12 

roadway operation effects. 13 

 14 
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Table 19-27. Level of Service for Through Delta/Separate Corridors – Alternative 9 1 

ID Segment From To 
LOS 
Threshold 

LOS Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

ALA 01 Byron Hwy 
Contra Costa Co./ 
Alameda Co. Line 

Alameda 
Co./San Joaquin 
Co. Line 

D 1,600 385 to 656 - 470 to 800 - 2,160 to 2,490 
13 
(6AM-7PM) 

BRE 01 
Brentwood 
Blvd  
(old SR 4)1 

Delta Rd (Oakley 
City Limits) 

Balfour Rd 

C 970 586 to 1,516 
11  
(7-9AM;  
10AM-7PM) 

- - - - 

D 1,760 - - 597 to 1,544 - 3,302 to 4,249 
13 
(6AM-7PM) 

BRE 02 
Brentwood 
Blvd  
(old SR 4)1 

Balfour Rd 
Brentwood City 
Limits (South) 

C 1,920 369 to 1,013 - - - - - 

D 3,540 - - 373 to 1,024 - 3,078 to 3,729 
5 
(10-11AM; 
 12-4PM) 

BRE 03 Balfour Rd 
Brentwood Blvd  
(Old SR 4) 

Brentwood City 
Limits 

D 3,540 437 to 1,300 - 533 to 1,586 - 608 to 1,661 - 

CC 01 
Bethel Island 
Rd 

Oakley City 
Limits 

End D 1,600 124 to 330 - 151 to 403 - 226 to 478 - 

CC 02 Balfour Rd 
Brentwood City 
Limits 

Byron Hwy D 1,600 90 to 297 - 110 to 362 - 185 to 437 - 

CC 03 Old SR 41 
Brentwood City 
Limits (South) 

Marsh Creek Rd 

C 790 1,133 to 1,682 
13 
(6AM-7PM) 

- - - - 

D 1,600 - - 1,307 to 1,940 
4 
(7-8AM; 3-
6PM) 

4,012 to 4,645 
13 
(6AM-7PM) 

CC 04 Byron Hwy Delta Rd Old SR 4 D 1,410 108 to 240 - 109 to 243 - 184 to 318 - 

CC 05 Byron Hwy SR 4 
Contra Costa 
Co./ Alameda 
Co. Line 

D 1,600 483 to 907 - 589 to 1,107 - 2,279 to 2,797 
13 
(6AM-7PM) 

CT 01 I-5 NB Florin Rd Pocket Rd F 6,060 2,589 to 5,820 - 3,095 to 6,958 
1  

(7-8AM) 
3,170 to 7,033 

1  

(7-8AM) 
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ID Segment From To 
LOS 
Threshold 

LOS Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

CT 02 I-5 SB Florin Rd Pocket Rd F 6,060 1,647 to 5,705 - 1,931 to 6,690 
2 

(4-6PM) 
2,006 to 6,765 

2 

(4-6PM) 

CT 03 I-5 NB Pocket Rd Laguna Blvd F 6,060 2,359 to 5,156 - 2,666 to 5,828 - 2,741 to 5,903 - 

CT 04 I-5 SB Pocket Rd Laguna Blvd F 6,060 1,543 to 5,243 - 1,759 to 5,978 - 1,834 to 6,053 - 

CT 05 I-5 NB Laguna Blvd Elk Grove Blvd F 4,010 1,820 to 3,339 - 2,098 to 3,848 - 2,173 to 3,923 - 

CT 06 I-5 SB Laguna Blvd Elk Grove Blvd F 4,010 1,254 to 3,332 - 1,442 to 3,832 - 1,517 to 3,907 - 

CT 07 I-5 NB Elk Grove Blvd 
Hood Franklin 
Rd 

F 4,010 1,504 to 2,162 - 1,770 to 2,544 - 1,845 to 2,619 - 

CT 08 I-5 SB Elk Grove Blvd 
Hood Franklin 
Rd 

F 4,010 1,217 to 2,236 - 1,442 to 2,648 - 1,517 to 2,723 - 

CT 09 I-5 NB Hood Franklin Rd Twin Cities Rd F 4,010 1,414 to 1,851 - 1,707 to 2,234 - 2,112 to 2,639 - 

CT 10 I-5 SB Hood Franklin Rd Twin Cities Rd F 4,010 1,207 to 1,964 - 1,458 to 2,373 - 1,863 to 2,778 - 

CT 11 I-5 NB Twin Cities Rd 
Walnut Grove 
Rd 

C 2,880 1,312 to 1,720 - 1,580 to 2,072 - 1,655 to 2,147 - 

CT 12 I-5 SB Twin Cities Rd 
Walnut Grove 
Rd 

C 2,880 1,111 to 1,813 - 1,339 to 2,184 - 1,414 to 2,259 - 

CT 13 I-5 NB Walnut Grove Rd Peltier Rd C 2,880 1,374 to 1,803 - 1,759 to 2,308 - 2,119 to 2,668 - 

CT 14 I-5 SB Walnut Grove Rd Peltier Rd C 2,880 1,128 to 1,894 - 1,444 to 2,424 - 1,804 to 2,784 - 

CT 15 I-5 NB Peltier Rd Turner Rd C 2,880 1,421 to 1,885 - 1,819 to 2,413 - 1,894 to 2,488 - 

CT 16 I-5 SB Peltier Rd Turner Rd C 2,880 1,145 to 1,974 - 1,466to 2,527 - 1,541 to 2,602 - 

CT 17 I-5 NB Turner Rd SR 12 C 2,880 1,288 to 1,985 - 1,649 to 2,541 - 1,759 to 2,651 - 

CT 18 I-5 SB Turner Rd SR 12 C 2,880 1,124 to 1,482 - 1,439 to 1,897 - 1,549 to 2,007 - 

CT 19 I-5 NB SR 12 Eight Mile Rd C 4,400 1,533 to 2,267 - 1,901 to 2,811 - 2,011 to 2,921 - 

CT 20 I-5 SB SR 12 Eight Mile Rd C 4,400 1,243 to 2,070 - 1,541 to 2,567 - 1,651 to 2,677 - 

CT 21 I-5 NB Eight Mile Rd Hammer Ln D 5,410 1,937 to 3,452 - 2,402 to 4,280 - 2,477 to 4,355 - 

CT 22 I-5 SB Eight Mile Rd Hammer Ln D 5,410 1,817 to 2,760 - 2,253 to 3,422 - 2,328 to 3,497 - 

CT 23 
SR 160 
(Freeport 
Blvd) 

Sacramento City 
Limits 

Freeport Bridge E 1,740 136 to 476 - 160 to 559 - 235 to 634 - 
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ID Segment From To 
LOS 
Threshold 

LOS Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

CT 24 

SR 160 
(Freeport 
Blvd/ River 
Rd) 

Freeport Bridge Scribner Rd E 1,740 94 to 180 - 94 to 180 - 169 to 255 - 

CT 25 
SR 160  
(River Rd) 

Scribner Rd 
Hood Franklin 
Rd 

E 1,740 41 to 125 - 41 to 125 - 116 to 200 - 

CT 26 
SR 160  
(River Rd) 

Hood Franklin Rd Lambert Rd E 1,740 105 to 170 - 126 to 204 - 201 to 279 - 

CT 27 
SR 160  
(River Rd) 

Lambert Rd 
Paintersville 
Bridge 

E 1,740 69 to 122 - 78 to 137 - 153 to 212 - 

CT 28 
SR 160 
(Paintersville 
Bridge) 

Sutter Slough 
Bridge Rd 

SR 160 (River 
Rd) 

E 1,740 75 to 150 - 82 to 164 - 797 to 879 - 

CT 29 SR 160 
Paintersville 
Bridge 

Walnut Grove 
Bridge 

E 1,740 78 to 128 - 99 to 163 - 2,494 to 2,558 
13 
(6AM-7PM) 

CT 30 
SR 160  
(River Rd) 

Walnut Grove 
Bridge 

A St (Isleton) E 1,740 173 to 465 - 173 to 465 - 2,568 to 2,860 
13 
(6AM-7PM) 

CT 31 SR 160 A St (Isleton) SR 12 E 1,740 193 to 378 - 193 to 378 - 2,588 to 2,773 
13 
(6AM-7PM) 

CT 32 SR 160 SR 12 
Brannan Island 
Rd 

F 1,740 530 to 894 - 583 to 983 - 3,993 to 4,393 
13 
(6AM-7PM) 

CT 33 
SR 84  
(Jefferson 
Blvd) 

West Sacramento 
City Limits 

Courtland Rd B 200 40 to 169 - 45 to 192 - 2,440 to 2,587 
13 
(6AM-7PM) 

CT 34 
SR 84 
(Courtland Rd/ 
Ryer Ave) 

Courtland Rd 
Cache Slough 
Ferry 

C 680 10 to 25 - 11 to 28 - 86 to 103 - 

CT 35 I-80 EB Suisun Valley Rd SR 12 C 8,350 3,079 to 6,994 - 3,941 to 8,952 
3 

(3-6PM) 

5,646 to 
10,657 

8 
(11AM-7PM) 

CT 36 I-80 WB Suisun Valley Rd SR 12 C 8,350 5,751 to 8,892 
2 
(6-8AM) 

7,361 to 
11,382 

7 
(6-9AM; 2-
6PM) 

9,066 to 
13,087 

13 
(6AM-7PM) 
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ID Segment From To 
LOS 
Threshold 

LOS Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

CT 37 SR 12 EB I-80 Beck Ave C 2,880 528 to 1,847 - 686 to 2,401 - 2,391 to 4,106 
12 
(7AM-7PM) 

CT 38 SR 12 WB I-80 Beck Ave C 2,880 829 to 1,625 - 1,078 to 2,113 - 2,783 to 3,818 
12 
(6AM-6PM) 

CT 39 SR 12 Beck Ave 
Sunset Ave/ 
Grizzly Island 
Rd 

C 5,060 2,408 to 3,573 - 3,091 to 4,587 - 6,501 to 7,977 
13 
(6AM-7PM) 

CT 40 SR 12 
Sunset Ave/ 
Grizzly Island Rd 

Walters Rd/ 
Lawler Ranch 
Pkwy 

C 5,060 1,607 to 2,353 - 2,089 to 3,059 - 5,499 to 6,469 
13 
(6AM-7PM) 

CT 41 SR 12 
Walters Rd/ 
Lawler Ranch 
Pkwy 

SR 113 C 790 627 to 1,075 
10 
(6-8AM; 9-
1PM; 2-6PM) 

815 to 1,398 
13 
(6AM-7PM) 

4,225 to 4,808 
13 
(6AM-7PM) 

CT 42 SR 12 SR 113 SR 84 (River Rd) C 790 1,073 to 1,544 
13 
(6AM–7PM) 

1,395 to 2,007 
13 
(6AM-7PM) 

4,805 to 5,417 
13 
(6AM-7PM) 

CT 43 
SR 12 (Rio 
Vista Bridge) 

SR 84 (River Rd) 
SR 160 (River 
Rd) 

C 970 1,135 to 1,685 
13 
(6AM–7PM) 

1,476 to 2,191 
13 
(6AM-7PM) 

4,886 to 5,601 
13 
(6AM-7PM) 

CT 44 SR 12 SR 160 (River Rd) 
Sacramento Co./ 
SJ Co. Line 

C 790 704 to 1,030 
12 
(6AM–6PM) 

859 to 1,257 
12 
(6AM-7PM) 

1,074 to 1,472 
13 
(6AM-7PM) 

CT 45 SR 12 
Sacramento Co./ 
SJ Co. Line 

I-5 C 790 773 to 1,164 
12 
(6AM–6PM) 

846 to 1,274 
13 
(6AM-7PM) 

1,061 to 1,489 
13 
(6AM-7PM) 

CT 46 I-80 EB SR 113 Pedrick Rd C 4,400 2,508 to 4,632 
2 
(3-5PM) 

3,066 to 5,662 
6 
(7-9AM; 2-
6PM) 

4,771 to 7,367 
13 
(6AM-7PM) 

CT 47 I-80 WB SR 113 Pedrick Rd C 4,400 3,068 to 4,191 - 3,528 to 4,819 
4 
(7-8AM; 3-
6PM) 

5,233 to 6,524 
13 
(6AM-7PM) 

CT 48 SR 113 I-80 
Dixon City 
Limits 

C 1,920 569 to 1,341 - 569 to 1,341 - 3,979 to 4,751 
13 
(6AM-7PM) 

CT 49 SR 113 Dixon City Limits SR 12 C 680 174 to 294 - 212 to 359 - 3,622 to 3,769 
13 
(6AM-7PM) 

CT 50 SR 4 (Marsh Vasco Rd Byron Hwy  D 1,600 442 to 733 - - - - - 
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ID Segment From To 
LOS 
Threshold 

LOS Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Creek Rd)2 (Old SR 4) 
C 790 - - 539 to 894 

2 
(4-6PM) 

3,244 to 3,599 
13 
(6AM-7PM) 

CT 51 SR 4 Marsh Creek Rd 
Discovery Bay 
Blvd 

D 1,600 554 to 1,224 - 647 to 1,430 - 3,352 to 4,135 
13 
(6AM-7PM) 

CT 52 SR 4 
Discovery Bay 
Blvd 

Tracy Blvd C 790 412 to 746 - 412 to 746 - 3,117 to 3,451 
13 
(6AM-7PM) 

CT 53 
SR 4  
(Charter Way) 

Tracy Blvd I-5 D 1,410 867 to 1,492 
1 
(4-5PM) 

867 to 1,492 
1 
(4-5PM) 

3,572 to 4,197 
13 
(6AM-7PM) 

CT 54 I-5 NB SR 4 (Freeway) 
SR 4 (Charter 
Way) 

D 7,280 2,552 to 4,815 - 3,158 to 5,957 - 4,513 to 7,312 
1 

(3-4PM) 

CT 55 I-5 SB SR 4 (Freeway) 
SR 4 (Charter 
Way) 

D 7,280 4,550 to 5,913 - 5,667 to 7,364 

2 

(7-8AM; 5-
6PM) 

7,022 to 8,719 
11 
(6-9AM; 
10AM-6PM) 

CT 56 I-5 NB 
SR 4 (Charter 
Way) 

Eighth Street D 5,410 2,430 to 4,586 - 3,110 to 5,870 
3 

(3-6PM) 
4,465 to 7,225 

12 
(7AM-7PM) 

CT 57 I-5 SB 
SR 4 (Charter 
Way) 

Eighth Street D 5,410 4,333 to 5,631 
3 
(7-8AM;  
4-6PM) 

5,546 to 7,208 
13 
(6AM-7PM) 

6,901 to 8,563 
13 
(6AM-7PM) 

CT 58 I-205 EB I-580 
Mountain House 
Pkwy 

C 4,400 1,350 to 5,071 
4 
(3-7PM) 

1,610 to 6,048 
5 
(2-7PM) 

2,455 to 6,893 
5 
(2-7PM) 

CT 59 I-205 WB I-580 
Mountain House 
Pkwy 

C 4,400 1,873 to 4,867 
2 
(6-8AM) 

2,243to 5,829 
3 
(6-9AM) 

3,088 to 6,674 
4 
(6-10AM) 

CT 60 I-205 EB 
Mountain House 
Pkwy 

Eleventh St C 4,400 1,431 to 5,068 
4 
(3-7PM) 

1,774 to 6,284 
5 
(2-7PM) 

2,619 to 7,129 
7 
(12-7PM) 

CT 61 I-205 WB 
Mountain House 
Pkwy 

Eleventh St C 4,400 1,875 to 4,117 - 2,325 to 5,105 
2 
(6-8AM) 

3,170 to 5,950 
5 
(6-11AM) 

CT 62 I-205 EB Grant Line Rd Tracy Blvd D 5,410 1,525 to 4,200 - 1,891 to 5,208 - 2,546 to 5,863 
3 

(3-6PM) 

CT 63 I-205 WB Grant Line Rd Tracy Blvd D 5,410 1,852 to 3,079 - 2,296 to 3,818 - 2,951 to 4,473 - 

CT 64 I-205 EB Tracy Blvd MacArthur Dr D 5,410 1,511 to 4,182 - 1,874 to 5,186 - 2,529 to 5,841 
3 

(3-6PM) 
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ID Segment From To 
LOS 
Threshold 

LOS Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

CT 65 I-205 WB Tracy Blvd MacArthur Dr D 5,410 2,083 to 3,446 - 2,583 to 4,273 - 3,238 to 4,928 - 

ISL 01 
A St/4th St/ 
Jackson Blvd. 

SR 160 
Isleton City 
Limits 

D 1,410 17 to 75 - 17 to 75 - 92 to 150 - 

OAK 01 
Main Street 
(Old SR 4)1 

SR 160 Cypress Rd 

C 1,920 752 to 1,663 - - - - - 

D 3,540 - - 872 to 1,927 - 3,577 to 4,632 
13 
(6AM-7PM) 

OAK 02 
Main Street 
(Old SR 4)1 

Cypress Rd 
Delta Rd 
(Oakley City 
Limits) 

C 970 722 to 1,335 
10 
(7-9AM;  
11AM-7PM) 

- - - - 

D 1,760 - - 924 to 1,709 - 3,629 to 4,414 
13 
(6AM-7PM) 

OAK 03 Cypress Rd 
Main Street  
(Old SR 4) 

Bethel Island Rd D 1,600 304 to 764 - 371 to 932 - 446 to 1,007 - 

OAK 04 
Bethel Island 
Rd 

Cypress Rd 
Oakley City 
Limits 

D 1,410 140 to 367 - 171 to 448 - 246 to 523 - 

OAK 05 Delta Rd 
Main Street  
(Old SR 4) 

Byron Hwy D 1,410 155 to 334 - 157 to 339 - 232 to 414 - 

SAC 01 Pocket Rd I-5 
Freeport Blvd  
(Old SR 160) 

D 3,540 789 to 2,191 - 789 to 2,191 - 864 to 2,266 - 

SAC 02 
Freeport Blvd 
(Old SR 160) 

Pocket Rd 
Sacramento City 
Limits 

D 1,760 152 to 492 - 185 to 600 - 260 to 675 - 

SC 01 
Freeport 
Bridge 

River Rd 
SR 160 
(Freeport Blvd) 

D 1,410 98 to 346 - 118 to 415 - 193 to 490 - 

SC 02 
Hood Franklin 
Rd 

SR 160 (River Rd) I-5 D 1,410 77 to 137  85 to 151 - 160 to 226 - 

SC 03 Lambert Rd SR 160 (River Rd) Herzog Rd D 1,410 10 to 29 - 12 to 34 - 87 to 109 - 

SC 04 Lambert Rd Herzog Rd Franklin Blvd D 1,410 19 to 38 - 20 to 40 - 95 to 115 - 

SC 05 Franklin Blvd Lambert Rd Twin Cities Rd D 1,410 41 to 71 - 42 to 72 - 117 to 147 - 

SC 06 Twin Cities Rd River Rd I-5 D 1,410 130 to 248 - 137 to 262 - 852 to 977 - 

SC 07 Twin Cities Rd I-5 Franklin Blvd D 1,410 141 to 318 - 162 to 365 - 262 to 465 - 
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ID Segment From To 
LOS 
Threshold 

LOS Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

SC 08 
Sutter Slough 
Bridge Rd 

Sacramento Co./ 
Yolo Co. Line 

Paintersville 
Bridge 

D 1,410 51 to 113 - 62 to 138 - 2,457 to 2,533 
13 
(6AM-7PM) 

SC 09 
River Rd  
(Sac Co.) 

Paintersville 
Bridge 

Twin Cities Rd D 1,410 85 to 134 - 87 to 137 - 802 to 852 - 

SC 10 
River Rd  
(Sac Co.) 

Twin Cities Rd 
Walnut Grove 
Bridge 

D 1,600 223 to 365 - 236 to 386 - 951 to 1,101 - 

SC 11 
Walnut Grove 
Rd/River Rd 

Walnut Grove 
Bridge 

Sacramento Co./ 
SJ Co. Line 

D 1,410 175 to 332 - 187 to 355 - 902 to 1,070 - 

SC 12 Isleton Rd 
River Rd (Walnut 
Grove)/Isleton 
Rd Bridge 

1.5 miles west of 
Isleton Rd 
Bridge 

D 1,410 61 to 283 - 61 to 283 - 416 to 638 - 

SC 13 
Race Track Rd/ 
Tyler Island Rd 

Walnut Grove Rd 
Southern End of 
Tyler Island 

D 1,410 17 to 34 - 18 to 36 - 93 to 111 - 

SC 14 Tyler Island Rd 
Southern End of 
Tyler Island 

SR 160 (River 
Rd) 

D 1,410 14 to 39 - 14 to 39 - 89 to 114 - 

SC 15 
Jackson Slough 
Rd 

Isleton City 
Limits 

SR 12 D 1,410 4 to 53 - 5 to 65 - 80 to 140 - 

SC 16 
Jackson Slough 
Rd 

Brannan Island 
Rd 

SR 12 D 1,410 16 to 52 - 20 to 63 - 95 to 138 - 

SJ 01 
Walnut Grove 
Rd 

Sacramento Co./ 
SJ Co. Line 

I-5 C 790 141 to 232 - 151 to 248 - 866 to 963 
13 
(6AM-7PM) 

SJ 02 Peltier Rd Blossom Rd I-5 C 680 8 to 23 - 8 to 23 - 83 to 98 - 

SJ 03 Tracy Blvd SR 4 Clifton Court Rd C 790 108 to 209 - 108 to 209 - 1,413 to 1,514 
13 
(6AM-7PM) 

SJ 04 Tracy Blvd Clifton Court Rd 
Tracy City 
Limits 

C 790 69 to 171 - 84 to 209 - 1,389 to 1,514 
13 
(6AM-7PM) 

SJ 05 Byron Hwy 
Alameda Co./San 
Joaquin Co. Line 

Mountain House 
Pkwy 

D 1,600 521 to 824 -  636 to 1,005 - 2,326 to 2,695 
13 
(6AM-7PM) 

SJ 06 
Mountain 
House Pkwy 

Byron Hwy Arnaudo Blvd D 1,410 190 to 298 - 232 to 364 - 1,922 to 2,054 
13 
(6AM-7PM) 

SJ 07 
Mountain 
House Pkwy 

Arnaudo Blvd I-205 D 3,540 418 to 769 - 535 to 984 - 2,225 to 2,674 - 
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ID Segment From To 
LOS 
Threshold 

LOS Hourly 
Volume  
Threshold 

Baseline Conditions 
Baseline Plus Background 
Growth Conditions BPBGPP Conditions 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

Hourly 
Volume Range  
(6AM to 7PM) 

Hours 
Operating 
Worse Than 
LOS Threshold 

STK 01 Eight Mile Rd 
Stockton City 
Limits 

I-5 E 1,870 309 to 769 - 377 to 938 - 452 to 1,013 - 

TRA 01 Tracy Blvd Tracy City Limits I-205 E 1,870 309 to 759 - 377 to 926 - 1,682 to 2,231 
11 
(7AM-6PM) 

WS 01 Harbor Blvd Industrial Blvd US 50 D 3,540 1,140 to 2,317 - 1,355 to 2,753 - 3,750 to 5,148 
13 
(6AM-7PM) 

WS 02 

Industrial 
Blvd/ Lake 
Washington 
Blvd 

Harbor Blvd 
Jefferson Blvd  
(Old SR 84) 

C 1,920 773 to 1,858 - 943 to 2,267 

2 

(7-8AM; 5-
6PM) 

3,338 to 4,662 
13 
(6AM-7PM) 

WS 03 
Jefferson Blvd 
(Old SR 84) 

Lake Washington 
Blvd 

Southport Pkwy C 1,920 546 to 1,718 - 655 to 2,062 
1 

(5-6PM) 
3,050 to 4,457 

13 
(6AM-7PM) 

WS 04 
Jefferson Blvd 
(Old SR 84) 

Southport Pkwy 
West 
Sacramento City 
Limits 

C 680 42 to 146 - 49 to 172 - 2,444 to 2,567 
13 
(6AM-7PM) 

YOL 01 
River Rd  
(Yolo Co.) 

Freeport Bridge Courtland Rd C 680 74 to 249 - 78 to 263 - 153 to 338 - 

YOL 02 
River Rd  
(Yolo Co.) 

Courtland Rd 
Sacramento Co./ 
Yolo Co. Line 

C 680 25 to 63 - 31 to 77 - 2,426 to 2,472 
13 
(6AM-7PM) 

YOL 03 Courtland Rd 
SR 84  
(Jefferson Blvd) 

River Rd C 680 28 to 77 - 34 to 94 - 2,429 to 2,489 
13 
(6AM-7PM) 

Source: Appendix 19A, Bay Delta Conservation Plan Construction Traffic Impact Analysis. 

* Segment IDs correspond to the roadway segment IDs shown on Figures 19-2a through 19-2c. 
1 Facility is analyzed as a Caltrans facility under Baseline Conditions and a local facility under Baseline Plus Construction Conditions – roadway is relinquished to local 

jurisdiction after Baseline Year (2009). LOS Threshold is LOS C under Baseline Conditions and changes to LOS D under Baseline Plus Construction Conditions. 
2 Facility is analyzed as a local facility under Baseline Conditions and a Caltrans facility under Baseline Plus Construction Conditions – roadway is adopted as a State facility 

after Baseline Year (2009). LOS Threshold is LOS D under Baseline Conditions and changes to LOS C under Baseline Plus Construction Conditions. 
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The decrease in LOS below applicable thresholds during construction would be adverse at the 1 

locations identified in Table 19-27 because construction associated with Alternative 9 would cause 2 

LOS thresholds (Table 19-7) to be exceeded for at least 1 hour during the 6:00 AM to 7:00 PM 3 

analysis period. Alternative 9 would also temporarily exacerbate an already unacceptable LOS under 4 

BPBG conditions at 33 roadway segments (56 minus the 23 that would already be operating at an 5 

unacceptable LOS under BPBG conditions). While decreases in traffic conditions will occur 6 

throughout the study area, the highest concentration of roadway segments below applicable LOS 7 

threshold occurs on state roadways, including SR-12, I-80, SR-4, and I-205. Standards will also be 8 

exceeded on several local roadways, include all segments studied in West Sacramento and the 9 

majority of segments in San Joaquin County. 10 

Mitigation Measures TRANS-1a through TRANS-1c are available to reduce this effect. Collectively, 11 

these measures include requirements to avoid or reduce circulation effects, notify the public of 12 

construction activities, provide alternate access routes, require direct haulers to pull over in the 13 

event of an emergency, limit/prohibit the amount of construction activity on congested roadways, 14 

and enhance roadway conditions. Although TRANS-1a through TRANS-1c would reduce the severity 15 

of this effect, the BDCP proponents are not solely responsible for the timing, nature, or complete 16 

funding of required improvements. If an improvement that is identified in any mitigation 17 

agreement(s) contemplated by Mitigation Measure TRANS-1c is not fully funded and constructed 18 

before the project’s contribution to the effect is made, an adverse effect in the form of unacceptable 19 

LOS would occur. Therefore, this effect would be adverse. If, however, all improvements required to 20 

avoid adverse effects prove to be feasible and any necessary agreements are completed before the 21 

project’s contribution to the effect is made, effects would not be adverse. 22 

CEQA Conclusion: Construction under Alternative 9 would add hourly traffic volumes to study area 23 

roadways that would exceed acceptable LOS threshold (Table 19-7). As shown in Table 19-27, traffic 24 

volumes during construction of Alternative 9 would temporarily exacerbate already unacceptable 25 

LOS under BPBG conditions during the 6:00 AM to 7:00 PM analysis period during the time of 26 

project construction. This impact would be temporary, but significant. Mitigation Measures TRANS-27 

1a through TRANS-1c would reduce the severity of this impact, but not to less-than-significant 28 

levels. The BDCP proponents cannot ensure that the improvements will be fully funded or 29 

constructed prior to the project’s contribution to the impact. If an improvement that is identified in 30 

any mitigation agreement(s) contemplated by Mitigation Measure TRANS-1c is not fully funded and 31 

constructed before the project’s contribution to the impact is made, a significant impact in the form 32 

of unacceptable LOS would occur. Accordingly, this impact would be significant and unavoidable. If, 33 

however, all improvements required to avoid significant impacts prove to be feasible and any 34 

necessary agreements are completed before the project’s contribution to the effect is made, impacts 35 

would be less than significant. 36 

Impact TRANS-2: Increased Construction Vehicle Trips Exacerbating Unacceptable Pavement 37 

Conditions 38 

NEPA Effects: Construction truck traffic may damage roadway surfaces. During construction, 39 

various materials would be transported to and from the construction areas in load-bearing trucks. 40 

As shown in Table 19-28, construction of Alternative 9 would contribute to further deterioration of 41 

the existing pavement condition, to less than the acceptable PCI or similar applicable threshold 42 

(Table 19-7), on a total of 42 roadway segments (entries in bold type). Figure 19-4b shows the 43 

study roadway segments that could experience substantial pavement condition effects. 44 
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The effect of roadway damage during construction would be adverse. Mitigation Measures TRANS-1 

2a through TRANS-2c are available to reduce this effect, but not necessarily to a level that would not 2 

be adverse, as the BDCP proponents cannot ensure that the agreements or encroachment permits 3 

will be obtained from the relevant transportation agencies. If an agreement or encroachment permit 4 

is not obtained, an adverse effect in the form of deficient pavement conditions would occur. 5 

Accordingly, this effect could remain adverse. If, however, mitigation agreement(s) or encroachment 6 

permit(s) providing for the improvement or replacement of pavement are obtained and any other 7 

necessary agreements are completed, adverse effects could be avoided. 8 

CEQA Conclusion: Construction would add trips, exacerbating unacceptable pavement conditions to 9 

below acceptable thresholds (Table 19-7) at the 42 intersections shown in Table 19-28. The impact 10 

of roadway damage during construction would be potentially significant. Mitigation Measures 11 

TRANS-2a through TRANS-2c would reduce this impact, but not necessarily to a level that would be 12 

less than significant, as the BDCP proponents cannot ensure that the agreements or encroachment 13 

permits will be obtained from the relevant transportation agencies. If an agreement or 14 

encroachment permit is not obtained, a significant impact in the form of deficient pavement 15 

conditions would occur. Accordingly, this effect could remain adverse. If, however, mitigation 16 

agreement(s) or encroachment permit(s) providing for the improvement or replacement of 17 

pavement are obtained and any other necessary agreements are completed, impacts would be 18 

reduced to less than significant. 19 

 20 
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Table 19-28. Pavement Conditions for Through Delta/Separate Corridors – Alternative 9 1 

Segment 
ID* Roadway From To 

Baseline Year 2009 
Conditions 

BPBGPP Conditions 

Alternative Results in 
Construction Trips Added 
to Roadway 

Alternative Results in 
Impact on Deficient 
Roadway 

ALA 01 Byron Hwy Contra Costa Co./ 
Alameda Co. Line 

Alameda Co./San Joaquin 
Co. Line 

Acceptable Yes No 

BRE 01 Brentwood Blvd  
(old SR 4) 

Delta Rd (Oakley 
City Limits) 

Balfour Rd Acceptable Yes No 

BRE 02 Brentwood Blvd  
(old SR 4) 

Balfour Rd Brentwood City Limits 
(South) 

Acceptable Yes No 

BRE 03 Balfour Rd Brentwood Blvd  
(Old SR 4) 

Brentwood City Limits Acceptable Yes Yes 

CC 01 Bethel Island Rd Oakley City Limits End Deficient Yes Yes 

CC 02 Balfour Rd Brentwood City 
Limits 

Byron Hwy Deficient No No 

CC 03 Old SR 4 Brentwood City 
Limits (South) 

Marsh Creek Rd Deficient Yes Yes 

CC 04 Byron Hwy Delta Rd Old SR 4 Acceptable No No 

CC 05 Byron Hwy SR 4 Contra Costa 
Co./Alameda Co. Line 

Deficient Yes Yes 

CT 01 I-5 NB Florin Rd Pocket Rd Deficient Yes Yes 

CT 02 I-5 SB Florin Rd Pocket Rd Deficient Yes Yes 

CT 03 I-5 NB Pocket Rd Laguna Blvd Deficient Yes Yes 

CT 04 I-5 SB Pocket Rd Laguna Blvd Deficient Yes Yes 

CT 05 I-5 NB Laguna Blvd Elk Grove Blvd Deficient Yes Yes 

CT 06 I-5 SB Laguna Blvd Elk Grove Blvd Deficient Yes Yes 

CT 07 I-5 NB Elk Grove Blvd Hood Franklin Rd Acceptable Yes No 

CT 08 I-5 SB Elk Grove Blvd Hood Franklin Rd Acceptable Yes No 

CT 09 I-5 NB Hood Franklin Rd Twin Cities Rd Deficient Yes Yes 

CT 10 I-5 SB Hood Franklin Rd Twin Cities Rd Deficient Yes Yes 

CT 11 I-5 NB Twin Cities Rd Walnut Grove Rd Deficient No No 



 
 

Transportation 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

19-202 
2015 

ICF 00139.14 

 

Segment 
ID* Roadway From To 

Baseline Year 2009 
Conditions 

BPBGPP Conditions 

Alternative Results in 
Construction Trips Added 
to Roadway 

Alternative Results in 
Impact on Deficient 
Roadway 

CT 12 I-5 SB Twin Cities Rd Walnut Grove Rd Acceptable No No 

CT 13 I-5 NB Walnut Grove Rd Peltier Rd Acceptable Yes No 

CT 14 I-5 SB Walnut Grove Rd Peltier Rd Acceptable Yes No 

CT 15 I-5 NB Peltier Rd Turner Rd Acceptable Yes No 

CT 16 I-5 SB Peltier Rd Turner Rd Acceptable Yes No 

CT 17 I-5 NB Turner Rd SR 12 Acceptable Yes No 

CT 18 I-5 SB Turner Rd SR 12 Acceptable Yes No 

CT 19 I-5 NB SR 12 Eight Mile Rd Deficient Yes Yes 

CT 20 I-5 SB SR 12 Eight Mile Rd Acceptable Yes No 

CT 21 I-5 NB Eight Mile Rd Hammer Ln Deficient No No 

CT 22 I-5 SB Eight Mile Rd Hammer Ln Acceptable No No 

CT 23 SR 160 (Freeport 
Blvd) 

Sacramento City 
Limits 

Freeport Bridge Deficient No No 

CT 24 SR 160 (Freeport 
Blvd/River Rd) 

Freeport Bridge Scribner Rd Deficient No No 

CT 25 SR 160 (River Rd) Scribner Rd Hood Franklin Rd Deficient No No 

CT 26 SR 160 (River Rd) Hood Franklin Rd Lambert Rd Deficient No No 

CT 27 SR 160 (River Rd) Lambert Rd Paintersville Bridge Deficient No No 

CT 28 SR 160 
(Paintersville 
Bridge) 

Sutter Slough Bridge 
Rd 

SR 160 (River Rd) Not Applicable Yes No 

CT 29 SR 160 Paintersville Bridge Walnut Grove Bridge Acceptable Yes No 

CT 30 SR 160 (River Rd) Walnut Grove 
Bridge 

A St (Isleton) Deficient Yes Yes 

CT 31 SR 160 A St (Isleton) SR 12 Deficient Yes Yes 

CT 32 SR 160 SR 12 Brannan Island Rd Deficient Yes Yes 

CT 33 SR 84 (Jefferson 
Blvd) 

West Sacramento 
City Limits 

Courtland Rd Deficient Yes Yes 

CT 34 SR 84 (Courtland 
Rd/Ryer Ave) 

Courtland Rd Cache Slough Ferry Deficient No No 
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Segment 
ID* Roadway From To 

Baseline Year 2009 
Conditions 

BPBGPP Conditions 

Alternative Results in 
Construction Trips Added 
to Roadway 

Alternative Results in 
Impact on Deficient 
Roadway 

CT 35 I-80 EB Suisun Valley Rd SR 12 Acceptable Yes No 

CT 36 I-80 WB SR 12 Suisun Valley Rd Acceptable Yes No 

CT 37 SR 12 EB I-80 Beck Ave Acceptable Yes No 

CT 38 SR 12 WB Beck Ave I-80 Acceptable Yes No 

CT 39 SR 12 Beck Ave Sunset Ave/Grizzly 
Island Rd 

Acceptable Yes No 

CT 40 SR 12 Sunset Ave/Grizzly 
Island Rd 

Walters Rd/Lawler 
Ranch Pkwy 

Acceptable Yes No 

CT 41 SR 12 Walters Rd/Lawler 
Ranch Pkwy 

SR 113 Deficient Yes Yes 

CT 42 SR 12 SR 113 SR 84 (River Rd) Deficient Yes Yes 

CT 43 SR 12 (Rio Vista 
Bridge) 

SR 84 (River Rd) SR 160 (River Rd) Not Applicable Yes No 

CT 44 SR 12 SR 160 (River Rd) Sacramento Co./SJ Co. 
Line 

Deficient Yes Yes 

CT 45 SR 12 Sacramento Co./SJ 
Co. Line 

I-5 Deficient Yes Yes 

CT 46 I-80 EB SR 113 Pedrick Rd Deficient Yes Yes 

CT 47 I-80 WB Pedrick Rd SR 113 Acceptable Yes No 

CT 48 SR 113 I-80 Dixon City Limits Acceptable Yes No 

CT 49 SR 113 Dixon City Limits SR 12 Deficient Yes Yes 

CT 50 SR 4 (Marsh Creek 
Rd) 

Vasco Rd Byron Hwy (Old SR 4) Acceptable Yes No 

CT 51 SR 4 Marsh Creek Rd Discovery Bay Blvd Deficient Yes Yes 

CT 52 SR 4 Discovery Bay Blvd Tracy Blvd Deficient Yes Yes 

CT 53 SR 4 (Charter 
Way) 

Tracy Blvd I-5 Deficient Yes Yes 

CT 54 I-5 NB SR 4 (Freeway) SR 4 (Charter Way) Deficient Yes Yes 

CT 55 I-5 SB SR 4 (Freeway) SR 4 (Charter Way) Deficient Yes Yes 

CT 56 I-5 NB SR 4 (Charter Way) Eighth Street Acceptable Yes No 
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Segment 
ID* Roadway From To 

Baseline Year 2009 
Conditions 

BPBGPP Conditions 

Alternative Results in 
Construction Trips Added 
to Roadway 

Alternative Results in 
Impact on Deficient 
Roadway 

CT 57 I-5 SB SR 4 (Charter Way) Eighth Street Acceptable Yes No 

CT 58 I-205 EB I-580 Mountain House Pkwy Acceptable Yes No 

CT 59 I-205 WB I-580 Mountain House Pkwy Acceptable Yes No 

CT 60 I-205 EB Mountain House 
Pkwy 

Eleventh St Acceptable Yes No 

CT 61 I-205 WB Mountain House 
Pkwy 

Eleventh St Acceptable Yes No 

CT 62 I-205 EB Grant Line Rd Tracy Blvd Acceptable Yes No 

CT 63 I-205 WB Grant Line Rd Tracy Blvd Acceptable Yes No 

CT 64 I-205 EB Tracy Blvd MacArthur Dr Acceptable Yes No 

CT 65 I-205 WB Tracy Blvd MacArthur Dr Acceptable Yes No 

ISL 01 A St/4th 
St/Jackson Blvd. 

SR 160 Isleton City Limits Deficient No No 

OAK 01 Main Street (Old 
SR 4) 

SR 160 Cypress Rd Deficient Yes Yes 

OAK 02 Main Street (Old 
SR 4) 

Cypress Rd Delta Rd (Oakley City 
Limits) 

Deficient Yes Yes 

OAK 03 Cypress Rd Main Street (Old SR 
4) 

Bethel Island Rd Acceptable  Yes No 

OAK 04 Bethel Island Rd Cypress Rd Oakley City Limits Deficient No No 

OAK 05 Delta Rd Main Street (Old SR 
4) 

Byron Hwy Deficient No No 

SAC 01 Pocket Rd I-5 Freeport Blvd (Old SR 
160) 

Deficient No No 

SAC 02 Freeport Blvd (Old 
SR 160) 

Pocket Rd Sacramento City Limits Acceptable No No 

SC 01 Freeport Bridge River Rd SR 160 (Freeport Blvd) Not Applicable No No 

SC 02 Hood Franklin Rd SR 160 (River Rd) I-5 Deficient No No 

SC 03 Lambert Rd SR 160 (River Rd) Herzog Rd Acceptable No No 

SC 04 Lambert Rd Herzog Rd Franklin Blvd Deficient No No 
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Segment 
ID* Roadway From To 

Baseline Year 2009 
Conditions 

BPBGPP Conditions 

Alternative Results in 
Construction Trips Added 
to Roadway 

Alternative Results in 
Impact on Deficient 
Roadway 

SC 05 Franklin Blvd Lambert Rd Twin Cities Rd Deficient No No 

SC 06 Twin Cities Rd River Rd I-5 Acceptable Yes No 

SC 07 Twin Cities Rd I-5 Franklin Blvd Deficient Yes Yes 

SC 08 Sutter Slough 
Bridge Rd 

Sacramento 
Co./Yolo Co. Line 

Paintersville Bridge Deficient Yes Yes 

SC 09 River Rd (Sac Co.) Paintersville 
Bridge 

Twin Cities Rd Deficient Yes Yes 

SC 10 River Rd (Sac Co.) Twin Cities Rd Walnut Grove Bridge Deficient Yes Yes 

SC 11 Walnut Grove 
Rd/River Rd 

Walnut Grove 
Bridge 

Sacramento Co./SJ Co. 
Line 

Acceptable Yes No 

SC 12 Isleton Rd River Rd (Walnut 
Grove)/Isleton Rd 
Bridge 

1.5 miles west of Isleton 
Rd Bridge 

Acceptable Yes No 

SC 13 Race Track 
Rd/Tyler Island Rd 

Walnut Grove Rd Southern End of Tyler 
Island 

Deficient No No 

SC 14 Tyler Island Rd Southern End of 
Tyler Island 

SR 160 (River Rd) Deficient No No 

SC 15 Jackson Slough Rd Isleton City Limits SR 12 Acceptable No No 

SC 16 Jackson Slough Rd Brannan Island Rd SR 12 Acceptable No No 

SJ 01 Walnut Grove Rd Sacramento Co./SJ 
Co. Line 

I-5 Deficient Yes Yes 

SJ 02 Peltier Rd Blossom Rd I-5 Deficient No No 

SJ 03 Tracy Blvd SR 4 Clifton Court Rd Acceptable Yes No 

SJ 04 Tracy Blvd Clifton Court Rd Tracy City Limits Acceptable Yes No 

SJ 05 Byron Hwy Alameda Co./San 
Joaquin Co. Line 

Mountain House Pkwy Acceptable Yes No 

SJ 06 Mountain House 
Pkwy 

Byron Hwy Arnaudo Blvd Acceptable Yes No 

SJ 07 Mountain House 
Pkwy 

Arnaudo Blvd I-205 Acceptable Yes No 
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Segment 
ID* Roadway From To 

Baseline Year 2009 
Conditions 

BPBGPP Conditions 

Alternative Results in 
Construction Trips Added 
to Roadway 

Alternative Results in 
Impact on Deficient 
Roadway 

STK 01 Eight Mile Rd Stockton City 
Limits 

I-5 Deficient Yes Yes 

TRA 01 Tracy Blvd Tracy City Limits I-205 Deficient Yes Yes 

WS 01 Harbor Blvd Industrial Blvd US 50 Acceptable Yes No 

WS 02 Industrial 
Blvd/Lake 
Washington Blvd 

Harbor Blvd Jefferson Blvd (Old SR 
84) 

Acceptable Yes No 

WS 03 Jefferson Blvd 
(Old SR 84) 

Lake Washington 
Blvd 

Southport Pkwy Deficient Yes Yes 

WS 04 Jefferson Blvd 
(Old SR 84) 

Southport Pkwy West Sacramento City 
Limits 

Deficient Yes Yes 

YOL 01 River Rd (Yolo 
Co.) 

Freeport Bridge Courtland Rd Deficient Yes Yes 

YOL 02 River Rd (Yolo 
Co.) 

Courtland Rd Sacramento Co./Yolo 
Co. Line 

Deficient Yes Yes 

YOL 03 Courtland Rd SR 84 (Jefferson 
Blvd) 

River Rd Deficient Yes Yes 

Source: Appendix 19A, Bay Delta Conservation Plan Construction Traffic Impact Analysis 

* Segment IDs correspond to the roadway segment IDs shown on Figures 19-2a through 19-2c. 
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Impact TRANS-12: Potential Effects on Navigation From Changes in Surface Water Elevations 1 

Caused by Construction of Water Conveyance Facilities 2 

Facilities constructed under Alternative 9 would include two fish-screened intakes along the 3 

Sacramento River near Walnut Grove, numerous operable barriers, two diversion pumping plants 4 

and other associated facilities, two culvert siphons, three canal segments, new levees, and new 5 

channel connections. Some existing channels would also be enlarged under this alternative. 6 

Alternative 9 does not include north Delta intakes. Instead, water continues to flow by gravity from 7 

the Sacramento River into two existing channels, Delta Cross Channel and Georgiana Slough. 8 

Alternative 9 operates in a manner more similar to the No Action Alternative with operational 9 

criteria related to minimizing reverse flows in Old and Middle rivers applying only to Middle River 10 

and not including San Joaquin River export/inflow ratio criteria. 11 

As explained in Chapter 6, Surface Water, construction of the facilities included in Alternative 9 12 

would require excavation, grading, or stockpiling at project facility sites or at temporary work sites. 13 

Site grading needed to construct any of the proposed facilities has the potential to block, reroute, or 14 

temporarily detain and impound surface water in existing drainages, which would result in 15 

increases and decreases in flow rates, velocities, and water surface elevations. Changes in drainage 16 

depths would vary depending on the specific conditions at each of the temporary work sites. As 17 

drainage paths would be blocked by construction activities, the temporary ponding of drainage 18 

water could occur and result in decreases in drainage flow rates downstream of the new facilities, 19 

increases in water surface elevations, and decreases in velocities upstream of the new facilities. 20 

These changes would not result in a substantial decrease in surface water elevation on any 21 

navigable waterways and therefore would not have an adverse effect on navigation.  22 

Removal of groundwater during construction (dewatering) would be required for excavation 23 

activities. Groundwater removed during construction would be treated as necessary, and discharged 24 

to local drainage channels or rivers. This would result in a localized increase in flows and water 25 

surface elevations in the receiving channels. The increase in flows and water surface elevations in 26 

the receiving channels would not affect navigation.  27 

Construction of facilities within water bodies would include the installation of cofferdams at each 28 

location. Intakes and screens have been designed to minimize changes to river flow characteristics. 29 

Nevertheless, some localized water elevation changes will occur upstream and adjacent to each 30 

cofferdam at these intake sites due to facility location within the river. These localized surface 31 

elevation changes will not exceed an increase of 0.10 feet at any intake location even at high river 32 

flows (when surface elevation changes would be expected to be highest). Any decrease in surface 33 

water elevations downstream of the cofferdams would be negligible and would not adversely affect 34 

navigation. Under existing regulations, USACE, CVFPB, and DWR would require installation of 35 

setback levees or other measures to maintain existing flow capacity in the waterways during 36 

construction and operations, which would prevent unacceptable increases in river water surface 37 

elevations under flood-flow conditions. 38 

In total, Alternative 9 would result in alterations to drainage patterns, stream courses, and runoff, 39 

and potential for minimal increased surface water elevations in the rivers and streams during 40 

construction of facilities located within the waterway. Construction under Alternative 9 would not 41 

result in a substantial decrease in surface water elevations on any navigable waterways and 42 

therefore would not have an adverse effect on navigation. Although the increase in surface water 43 

elevations in rivers and streams under Alternative 9 creates a potential impact regarding flooding 44 
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(which is considered less-than-significant with implementation of Mitigation Measure SW-4) the 1 

changes in surface water elevation would not have any adverse effects on navigation. See Chapter 6, 2 

Surface Water, for additional information regarding changes to surface water under Alternative 9.  3 

NEPA Effects: Water surface changes and potential impacts associated with intake construction are 4 

not considered adverse to navigation. Water depth and surface elevations will not be substantially 5 

effected during construction and operation of the water conveyance facilities (either localized or 6 

downstream of the intake structures). Although some construction activities and in-water features 7 

(i.e., cofferdams) may cause minor changes in surface water elevations, these effects are highly 8 

localized and surface water elevations would not increase by more than .10 feet at any location, even 9 

during flood events. These changes would not result in a substantial decrease in surface water 10 

elevations on any navigable waterways. Therefore, surface water changes associated with 11 

construction and operation of the water conveyance facilities would not cause an adverse impact on 12 

navigation.  13 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 14 

navigation caused by changes in surface water elevation, by themselves, are not considered 15 

environmental impacts under CEQA. Any secondary physical environmental impacts that may result 16 

are covered under other impacts. Nonetheless, as explained above, changes in surface water 17 

elevation during construction of the intakes will not have a significant impact on navigation.  18 

Impact TRANS-13: Potential Effects of Navigation from Changes in Surface Elevations Caused 19 

by Operation of Intakes 20 

Intake screens under Alternative 9 are designed to be hydrologically neutral. This is in part due to 21 

the proposed position of each intake (screen) at the confluence of the Sacramento and the Delta 22 

Cross Channel and Georgiana Slough and the fact that flows through the two intakes (screens) is not 23 

pumped. However, surface elevations could increase locally and adjacent to the facility. These 24 

localized surface elevation changes will not result in a significant decrease in surface water elevation 25 

at any location. Since there is no reduction in surface flows, navigation is not expected to be effected 26 

by changes in water levels near the intake screen facilities. Similarly, navigation is not expected to 27 

be effected by surface water level changes further upstream or downstream from the facilities 28 

during operation. 29 

NEPA Effects: Water surface changes and potential impacts associated with intake operation are not 30 

considered adverse. Water depth and surface elevations will not be significantly effected (either 31 

localized or downstream of the intake structures) and will therefore not have an adverse effect on 32 

navigation.  33 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 34 

navigation caused by changes in surface water elevation, by themselves, are not considered 35 

environmental impacts under CEQA. Any secondary physical environmental impacts that may result 36 

are covered under other impacts. Nonetheless, as explained above, changes in surface water 37 

elevation during operation of the intakes will not have a significant impact on navigation.  38 

Impact TRANS-14: Potential Effects on Navigation Caused by Sedimentation From 39 

Construction of Intakes 40 

As explained above under the discussion of potential effects to surface elevations during 41 

construction of the intakes for Alternative 9, Intake (screen) construction would involve some 42 
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excavation, coffer dam installation and potential dewatering. Coffer dam installation with potential 1 

sediment accumulation near the facility is likely to result on a temporary basis during construction. 2 

Sedimentation that occurs near intakes during construction under Alternative 9 will be localized and 3 

short-term and will not have an adverse effect on navigation.  4 

Moreover, potential sedimentation effects will be further minimized by limiting the duration of in-5 

water construction activities and through implementing the environmental commitments described 6 

in Appendix 3B, Environmental Commitments, including the commitment to Develop and Implement 7 

Erosion and Sediment Control Plans to control short-term and long-term erosion and sedimentation 8 

effects and to restore soils and vegetation in areas affected by construction activities following 9 

construction. This commitment is related to Avoidance and Minimization Measure (AMM) 4, Erosion 10 

and Sediment Control Plan, described in BDCP Appendix 3.C. It is anticipated that multiple erosion 11 

and sediment control plans will be prepared for construction activities, each taking into account 12 

site-specific conditions such as proximity to surface water, erosion potential, drainage, etc. The 13 

plans will include all the necessary state requirements regarding erosion control and will implement 14 

BMPs for erosion and sediment control that will be in place for the duration of construction 15 

activities. 16 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 17 

Sedimentation) will further ensure that impacts from sedimentation are minimal and will not have 18 

an adverse effect on navigation.  19 

NEPA Effects: Construction of coffer dams and intake construction would not have an adverse effect 20 

on navigation through increased sedimentation and erosion/deposition in the navigable channel. 21 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 22 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 23 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 24 

under other impacts. Nonetheless, as explained above, changes in sedimentation during 25 

construction of the intakes will not have a significant impact on navigation.  26 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 27 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 28 

Impact TRANS-15: Potential Effects on Navigation Caused by Sedimentation From 29 

Construction of Barge Facilities 30 

Under alternative 9, temporary barge unloading facilities would be constructed at locations adjacent 31 

to construction work areas for the delivery of construction materials. Each of the barge landings 32 

would likely include in-water and over-water structures, such as piling dolphins, docks, ramps, and 33 

possibly conveyors for loading and unloading materials; and vehicles and other machinery. 34 

Construction of the landings would likely involve piles at each landing.  35 

To address potential erosion and sedimentation impacts from barge facility construction associated 36 

with Alternative 9, the project proponents will ensure that a Barge Operations Plan is developed and 37 

implemented for facility construction. The requirements for the Barge Operations Plan are 38 

described in Draft EIR/EIS Appendix 3B, Environmental Commitments. This commitment is related 39 

to AMM7, Barge Operations Plan, described in BDCP Appendix 3.C. This plan will be developed and 40 

submitted by the construction contractors per standard DWR contract specifications. Erosion 41 

control measures during construction activities at project locations are provided in Appendix 3B, 42 
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Environmental Commitments, as noted above in the discussion of the intakes. Fleeting facilities will 1 

be either docking facilities built through pile and wharves or loaded and unloaded using landward 2 

positioned cranes. In either case, through AMM7 and the Environmental Commitments, impacts on 3 

sedimentation through construction related activities will be localized and minimal.  4 

Implementation of Mitigation Measure SW-4 (Implement Measures to Reduce Runoff and 5 

Sedimentation) will further ensure that impacts from sedimentation are minimal.  6 

NEPA Effects: Construction and operation of the barge facilities under Alternative 9 would not have 7 

an adverse effect on navigation.  8 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 9 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 10 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 11 

under other impacts. Nonetheless, as explained above, changes in sedimentation from the 12 

temporary barge facilities will not have a significant impact on navigation.  13 

Mitigation Measure SW-4: Implement Measures to Reduce Runoff and Sedimentation 14 

Please refer to Mitigation Measure SW-4 in Alternative 1A, Impact SW-4. 15 

Impact TRANS-16: Potential Effects on Navigation Caused by Sedimentation From 16 

Construction of Clifton Court Forebay 17 

Alternative 9 would not involve expansion or modifications to Clifton Court Forebay. Moreover, 18 

while Clifton Court Forebay is a “navigable water,” use of the forebay is limited to maintenance 19 

operations and is not open to commercial or recreational navigation.  20 

NEPA Effects: No effect. 21 

CEQA Conclusion: No impact.  22 

Impact TRANS-17: Potential Effects on Navigation Caused by Sedimentation From Operation 23 

of Intakes 24 

Alternative 9 proposes two fish screen facilities along the Sacramento River. A fish-screened intake 25 

will be constructed at the head of the Delta Cross Channel and Georgiana Slough. Each of the 26 

structures is about 2,500 feet long and is designed to prevent migrating fish species from entering 27 

the corridor. These screens will likely impact sediment transport along the Sacramento River near 28 

Walnut Grove, particularly the bed load. The sill of the intake will be constructed above the channel 29 

thalweg, which will limit the movement of the bed load along the channel. The bed sediment that 30 

would have entered into the Delta Cross Channel and Georgiana Slough will stay in the in the 31 

Sacramento River. The channel on the downstream of the intake gate will have less sediment loading 32 

which may lead to scouring of the levees. However, the potential scouring of the levees would result 33 

in minimal sedimentation and would not have an adverse impact on navigation. (See Chapter 10, 34 

Soils, for addition information on the potential for bank erosion.) There is also the potential for 35 

sediment buildup along the Sacramento River in front of and downstream of each intake structure. 36 

However, as explained in Chapter 3, Description of Alternatives, typical maintenance activities 37 

associated with river intakes would be performed to ensure that sediment buildup is controlled. 38 

These activities may include the following: (1) suction dredging around the intake structures using 39 

raft- or barge-mounted equipment and pumping sediment to a landside spoils area; (2) mechanical 40 
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excavation around intake structures using track-mounted equipment and a clamshell dragline from 1 

the top deck after installing a floating turbidity control curtain to isolate the work area; and (3) 2 

dewatering the intake bays to remove sediment buildup using small front-end loading equipment 3 

and manual labor. These activities will ensure that sediment accumulation near the intakes would 4 

not have an adverse effect on navigation.  5 

NEPA Effects: Construction and operation of the intakes under Alternative 9 would not have an 6 

adverse effect on navigation.  7 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 8 

navigation caused by changes in sedimentation, by themselves, are not considered environmental 9 

impacts under CEQA. Any secondary physical environmental impacts that may result are covered 10 

under other impacts. Nonetheless, as explained above, changes in sedimentation caused by the 11 

operable barriers proposed under Alternative 9 will not have a significant impact on navigation.  12 

Impact TRANS-18: Potential Effects on Navigation From Construction and Operations of 13 

Operable Barriers 14 

Alternative 9 proposes 14 operable barriers along several channels in the central and south Delta. 15 

The construction and operation of the flow control barriers under Alternative 9 will block the 16 

natural movement of water through the existing channels. If the bottom of the gate is not matched 17 

with the bottom of the channel thalweg, it will alter the movement of bed load, which could lead to 18 

significant sediment impacts on some sloughs, such as Threemile Slough (Dinehart, 2002). In 19 

general, closing the barriers will create a pool of standing water on either side the gate. The standing 20 

water will provide areas for sedimentation which could reduce the channel capacity. Routine 21 

inspection of gate facilities and systems under Alternative 9 would occur annually. Some gates may 22 

not be required to operate for extended periods and would be operated at least two times per year. 23 

Each gate bay would be inspected annually at the end of the wet season for sediment accumulation. 24 

Sediment would be removed during the summer. These activities would ensure sedimentation near 25 

the operable barriers would not have an adverse effect on navigation.  26 

NEPA Effects: With respect to construction and operations of the operable barriers, Alternative 9 27 

would have no adverse effect on either commercial or recreational navigation activities. 28 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 29 

navigation, by themselves, are not considered environmental impacts under CEQA. Any secondary 30 

physical environmental impacts that may result are covered under other impacts. Nonetheless, as 31 

explained above, construction and operations of operable barriers under Alternative 9 barrier will 32 

not have a significant impact on navigation.  33 

Impact TRANS-19: Potential Cumulative Effects on Navigation From Construction and 34 

Operations of Water Conveyance Facilities 35 

As explained above and with respect to the construction and operation of these facilities, Alternative 36 

9 would not result in an adverse effects to navigation due to water level elevation changes or altered 37 

sedimentation patterns. It is highly unlikely that other projects would combine with these impacts of 38 

the project to result in cumulative effects on navigation. This is because the minimal effects of these 39 

elements of the project on navigation are localized and would combine only with probable future 40 

projects if the projects were located immediately adjacent to the project components. There are no 41 
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other reasonably foreseeable projects proposed to be located near or adjacent to the planned 1 

Alternative 9 facilities.  2 

NEPA Effects: Alternative 9 in combination with other reasonably foreseeable projects would not 3 

have a cumulatively adverse effect on navigation.  4 

CEQA Conclusion: Because it does not involve a physical change in the environment, effects to 5 

navigation, by themselves, are not considered environmental impacts under CEQA. Any secondary 6 

physical environmental impacts that may result are covered under other impacts. Nonetheless, as 7 

explained above, Alternative 9 in combination with other reasonably foreseeable projects would not 8 

have a cumulatively significant impact on navigation. 9 
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Chapter 20 1 

Public Services and Utilities 2 

20.3 Environmental Consequences 3 

20.3.3 Effects and Mitigation Approaches 4 

20.3.3.1 No Action Alternative 5 

Catastrophic Seismic Risks 6 

The Delta and vicinity are within a highly active seismic area, with a generally high potential for 7 
major future earthquake events along nearby and/or regional faults, and with the probability for 8 
such events increasing over time. Based on the location, extent and non-engineered nature of many 9 
existing levee structures in the Delta area, the potential for significant damage to, or failure of, these 10 
structures during a major local seismic event is generally moderate to high. For major earthquakes 11 
along larger faults, ground rupture can extend for considerable distances (hundreds or thousands of 12 
feet), with associated risks for surface and subsurface structures such as buildings and utilities (e.g., 13 
gas or water pipelines). See Appendix 3E, Potential Seismic and Climate Change Risks to SWP/CVP 14 
Water Supplies for more detailed discussion. In instances of a catastrophic event due to climate 15 
change or a seismic event, there would also be a potential for adverse effect to public services (such 16 
as emergency response) and facilities (such as hospitals). 17 

CEQA Conclusion: Under the No Action Alternative, public services such as law enforcement, fire 18 
protection, emergency response services, public medical services, public schools, libraries, or other 19 
services would operate and expand as needed to appropriately serve the Plan Area in accordance 20 
with applicable general plans and local, state, and federal laws pertaining to service levels. Under 21 
the No Action Alternative, BDCP-related effects would not occur. Public services and utilities impacts 22 
would occur related to build out of other identified (and currently unknown) projects, as well as 23 
routine maintenance and improvement projects. These potential impacts are identified as less than 24 
significant due to anticipated conformance with applicable general plans, and local, state and federal 25 
laws. This impact would be less than significant.  26 
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20.3.3.2 Alternative 1A—Dual Conveyance with Pipeline/Tunnel and 1 

Intakes 1–5 (15,000 cfs; Operational Scenario A) 2 

Impact UT-1: Increased Demand on Law Enforcement, Fire Protection, and Emergency 3 
Response Services from New Workers in the Plan Area as a Result of Constructing the 4 
Proposed Water Conveyance Facilities 5 

Increased Public Service Demands Associated with Workers Relocating to the Study Area 6 

Table 20-2. Estimated Workforce during Peak Construction and Operation and Maintenancea 7 

Alternative Construction Workers Operation and Maintenance Workers 

1A, 2A, 6A 4,390 190 

4 2,278 129 

7, 8 3,360 190 

3 2,850 190 

5 1,320 190 

1B, 2B, 6B 6,280 200 

1C, 2C, 6C 5,300 190 

9 3,210 120 

a Estimated construction and operation expenditures were used as an input to the Impact Analysis for 
Planning (IMPLAN) model, which applies multipliers to generate estimates of employment and income 
change for the five-county Plan Area, as provided in Chapter 16, Socioeconomics. 

 8 

Impact UT-4: Effects on Water or Wastewater Treatment Services and Facilities as a Result of 9 
Constructing the Proposed Water Conveyance Facilities 10 

 11 
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Table 20-3. Estimated Potable Water Supply for Construction by Alternative1 1 

 

Alternatives 1A, 2A, 6A Alternatives 1B, 2B, 6B Alternatives 1C, 2C, 6C Alternative 3 Alternative 4 Alternative 5 Alternatives 7, 8 Alternative 9 

CY Concrete  

Gallons of 
water 
required  

CY 
Concrete 

Gallons of 
water 
required 

CY 
Concrete 

Gallons of 
water 
required 

CY 
Concrete  

Gallons of 
water 
required  

CY 
Concrete  

Gallons of 
water 
required  

CY 
Concrete 

Gallons of 
water 
required 

CY 
Concrete  

Gallons of 
water 
required  

CY 
Concrete 

Gallons of 
water 
required 

Intakes  3,114,373 93,431,190 3,144,373 94,331,190 3,144,373 94,331,190 1,261,515 37,845,450 437,780 13,133,400 621,343 18,640,290 1,882,858 56,485,740 5,272,002 158,160,060 

Pumping Plants  397,037 11,911,110 397,037 11,911,110 383,342 11,500,260 169,919 5,097,570 - - 114,721 3,441,630 347,638 10,429,140 49,399 1,481,970 

Pipelines  62,183 1,865,490 76,485 2,294,550 110,064 3,301,920 34,822 1,044,660 - - 16,789 503,670 37,310 1,119,300 - - 

Canals  - - 80,956 2,428,680 87,049 2,611,470 - - - - - - - - 13,928 417,840 

Siphons  - - 370,632 11,118,960 394,888 11,846,640 - - - - - - - - 426,906 12,807,180 

Tunnels  1,250,595 37,517,850 625,298 18,758,940 62,530 1,875,900 984,844 29,545,320 664,502 19,935,060 969,211 29,076,330 1,094,271 32,828,130 - - 

Bridges  - - 79,743 2,392,290 105,063 3,151,890 - - - - - - - - 15,009 450,270 

Forebays/Intermediate PP  332,145 9,964,350 125,299 3,758,970 125,299 3,758,970 332,145 9,964,350 222,042 6,661,260 332,144 9,964,320 332,144 9,964,320 - - 

Dredging - - - - - - - - - - - - - - 510 15,300 

Offsite Segment 
Production 

- - - - - - - - 3,648,416 109,452,480 - - - - - - 

Subtotal for Concrete 5,186,333 155,589,990 4,899,821 146,994,630 4,412,607 132,378,210 2,783,244 83,497,320 4,972,740 149,182,200 2,054,209 61,626,270 3,694,221 110,826,630 5,777,754 173,332,620 

Field offices 2 ----- 21,024,000 ----- 18,396,000 ----- 17,082,000 ----- 17,082,000 ----- 28,616,000 ----- 15,768,000 ----- 18,396,000 ----- 13,140,000 

Total Potable Water for 
Construction  

----- 176,613,990 ----- 165,390,630 ----- 149,460,210 ----- 100,579,320 
 

177,798,200 ----- 77,394,270 ----- 129,222,630 ----- 186,472,620 

1  Assumptions were carried over from Appendix 22B, Air Quality Assumptions, Table 22B-18, Concrete Batching Volumes (cubic yards). 
2 The number of field offices estimated for each alternative is based on the number of major structures included in the alternative. Major structures include: intakes, forebays, and pumping plants. Gallons of water required for each alternative is based on the 

following assumptions: 
Average number of workers per office: 10  
Number of operational days per office: 9 years at 365 days per year = 3,285 (Alternative 4 assumes 14 years at 365 days per year = 5,110) 
Gallons of water consumed per person per day: 40 (includes drinking, hand washing, and toilet use) 
Based on these assumptions, the number of field offices required for each alternative is as follows: 
Alternatives 1A, 2A, 6A: 16  
Alternatives 1B, 2B, 6B, 1C, 2C, 6C: 14  
Alternatives 4, 7, 8: 14  
Alternative 3: 13 
Alternative 5: 12 

Alternative 9: 10  
3 General Note for the RDEIR/SDEIS: Structure impacts have been revised for other alternatives as a result of an updated dataset of structures within the study area. These revisions (up to three additional storage/support structures affected) would not 

affect the ultimate impact conclusions associated with this effect; therefore, impact conclusions associated with these alternatives have not been reprinted in this RDEIR/SDEIS. 

 2 
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Impact UT-6: Effects on Regional or Local Utilities as a Result of Constructing the Proposed 1 
Water Conveyance Facilities 2 

NEPA Effects: Under Alternative 1A, construction of some elements could disrupt utility services or 3 
require relocation of existing facilities. The alternative could result in environmental effects in and 4 
around areas temporarily or permanently affected by relocation activities. 5 

Due to the nature of underground construction, the exact location of underground utilities cannot be 6 
guaranteed based on construction documents but can only be determined by careful probing or 7 
hand digging, in compliance with Article 6 of the California Occupational Safety and Health 8 
Administration (Cal/OSHA) Construction Safety Orders. Underground Service Alert, a service which 9 
provides utility location services, is not available until the time of construction. Construction 10 
activities for Alternative 1A could result in damage to or interference with existing water, sewer, 11 
storm drain, natural gas, oil, electric, and/or communication lines and, in some cases, could require 12 
that existing lines be permanently relocated, potentially causing interruptions in service. Numerous 13 
utility lines of varying sizes are located along and across the alternative alignment and at the various 14 
pumping plants and forebay sites. 15 

This water conveyance alignment, along with its associated physical structures, could interfere with 16 
11 overhead power/electrical transmission lines (Chapter 24, Hazards and Hazardous Materials, 17 
Figure 24-6), 11 natural gas pipelines (Table 20-5 and Chapter 24, Hazards and Hazardous Materials, 18 
Figure 24-3), six active oil or gas wells (Chapter 24, Hazards and Hazardous Materials, Figure 24-5), 19 
the Mokelumne Aqueduct, and approximately 38 miles of agricultural delivery canals and drainage 20 
ditches, including approximately 7 miles on Victoria Island, 5 miles on Bacon Island, 4 miles on 21 
Byron Tract, and 4 miles on Tyler Island. The potential for construction of the proposed conveyance 22 
facilities to cause disruptions to agricultural infrastructure in the study area are addressed in 23 
Chapter 14, Agricultural Resources. Specifically, Chapter 14 addresses potential conflicts with 24 
existing agricultural irrigation and drainage facilities as a result of construction. 25 
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Table 20-5. Number and Type of Pipelines and Electrical Transmission Lines Crossing Action 1 
Alternative Alignments 2 

Utility Operator and Type 

Pipeline/ 
Tunnel Option 
(Alt. 1A, 2A, 3, 
5, 6A, 7, and 8) 

Modified 
Pipeline/ 
Tunnel 
Option  
(Alt. 4) 

East Option 
(Alt. 1B, 2B, 
and 6B) 

West Option  
(Alt. 1C, 2C, 
and 6C) 

Separate 
Corridor 
Option  
(Alt. 9) 

Electrical Transmission Lines 

Western Area Power Administration 69 kV 1 1 1 1 0 

Western Area Power Administration 230 kV  2 2 2 1 2 

Pacific Gas & Electric 115 kV  4 2 2 3 2 

Pacific Gas & Electric 230 kV 0 0 4 2 0 

Pacific Gas & Electric 500 kV  3 3 3 4 0 

Transmission Agency of Northern California/ 
Western Area Power Administration for the 
California-Oregon Transmission Project 
(COTP) 500 kV 

1 1 1 1 1 

Sacramento Municipal Utility District 230 kV 0 3 0 0 0 

 11 12 13 12 5 

Pipelines 

Pacific Gas & Electric (size unspecified) 
Natural Gas 

7 6 5 7 0 

Chevron Texaco (7” diameter) Petroleum 
Product 

1 1 1 1 0 

Chevron Texaco (9” diameter) Petroleum 
Product 

1 1 1 1 0 

Chevron Texaco (18” diameter) Petroleum 
Product 

1 0 1 0 0 

Kinder Morgan Pacific Region (10”) 
Petroleum Product  

1 1 1 1 1 

 11 9 9 10 1 

kV = kilovolts.This table does not include all possible crossings because existing infrastructure inventory has not 
been completed. 

 3 

Construction of the proposed conveyance facility would involve site grading and similar activities 4 
requiring heavy equipment use. These construction activities could result in the unintentional 5 
damage to or disruption of underground utilities as a result of trenching, augering, or other ground 6 
disturbing activity. Disruption of certain utilities, such as natural gas pipelines, could result in public 7 
health hazards (e.g., explosions). Construction could also result in damage to or disruption of 8 
overhead utilities when establishing electrical interconnection of this alternative to the electric grid. 9 
Temporary transmission lines would extend existing power infrastructure (transmission lines and 10 
substations) to construction areas. In some cases, disruption of infrastructure and facility operations 11 
would be avoided because BDCP facilities would cross either over or under the existing utilities. For 12 
instance, most natural gas pipeline crossings are less than 30 feet below ground surface and the 13 
proposed tunnel would be installed more than 80 feet below ground surface. However, construction 14 
of certain alternative facilities would require relocation of existing utilities. 15 
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Proposed forebays and spoil areas would conflict with PG&E 500 kV and 115 kV power lines, and 1 
with Western 69 kV and 230 kV transmission lines. A COTP 500 kV line would cross an RTM area. 2 
Some additional electric distribution lines along roads would require relocation. Six active oil or gas 3 
wells lie along the permanent conveyance footprint or within areas identified for the deposition of 4 
borrow, spoil, or RTM, where it crosses Brannan-Andrus and Tyler Islands. Since the RTM areas will 5 
not be deeper than topsoil levels, minimal conflicts, if any, are anticipated. One natural gas pipeline 6 
in the Byron Tract Forebay area would potentially require relocation. 7 

The potential damage and disruption to buried and overhead electric transmission lines would be 8 
similar for telecommunication infrastructure. In addition, alternative construction would require 9 
use of existing and/or construction of new communications infrastructure for intake pumping 10 
plants (Chapter 3, Description of Alternatives). A communication system would be required to 11 
connect to the existing DWR Delta Field Division Operations and Maintenance Center near Banks 12 
Pumping Plant and the DWR communications headquarters in Sacramento, which would require 13 
buried fiber optic conduit installed from the southern end of the new conveyance facility at Byron 14 
Tract Forebay along the inlet canal to Banks pumping plant and the Delta Field Division Operations 15 
and Maintenance Center. The conduit route would be adjacent to roads, highways, railroads, 16 
utilities, or other easements. 17 

Effects would be more likely to occur if utilities were not carefully surveyed prior to construction, 18 
including contact with local utility service providers. Implementation of pre-construction surveys, 19 
and then utility avoidance or relocation if necessary, would minimize any potential disruption. 20 
Mitigation Measures UT-6a, UT-6b, and UT-6c would require relocation or modification of existing 21 
utility systems, including, but not limited to, public and private ditches, pumps, and septic systems, 22 
in a manner that does not affect current operational reliability to existing and projected users; 23 
coordination of utility relocation and modification with utility providers and local agencies to 24 
integrate potential other construction projects and minimize disturbance to the communities; and 25 
verification of utility locations through field surveys and services such as Underground Service Alert.  26 

Because relocation and disruption of existing utility infrastructure, including water, sewer, storm 27 
drain, natural gas, oil, electric, and/or communication lines, would be required under this 28 
alternative, this would be an adverse effect.  29 

Mitigation Measures UT-6a, UT-6b, and UT-6c are available to reduce the severity of this effect. If 30 
coordination with all appropriate utility providers and local agencies to integrate with other 31 
construction projects and minimize disturbance to communities were successful under Mitigation 32 
Measure UT-6b, the effect would not be adverse. 33 

CEQA Conclusion: Under this alternative, most features would avoid disrupting public utility service 34 
by crossing over or under existing infrastructure. However, construction of facilities would conflict 35 
with utility facilities in some locations. Alternative 1A would require relocation of regional power 36 
transmission lines and one natural gas pipeline. Additionally, active gas wells may need to be 37 
plugged and abandoned. Because the relocation and potential disruption of utility infrastructure 38 
would be required, this impact is significant.  39 

Mitigation Measures UT-6a, UT-6b, and UT-6c are available to reduce these impacts. If coordination 40 
with all appropriate utility providers and local agencies to integrate with other construction projects 41 
and minimize disturbance to communities were successful under Mitigation Measure UT-6b, the 42 
impact could be less than significant. However, since coordination with a third party is required in 43 
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order to carry out this mitigation, a conservative assessment of significant and unavoidable is being 1 
made. 2 

20.3.3.9 Alternative 4—Dual Conveyance with Modified Pipeline/Tunnel 3 

and Intakes 2, 3, and 5 (9,000 cfs; Operational Scenario H) 4 

Impact UT-1: Increased Demand on Law Enforcement, Fire Protection, and Emergency 5 
Response Services from New Workers in the Plan Area as a Result of Constructing the 6 
Proposed Water Conveyance Facilities 7 

NEPA Effects: Construction of the proposed water conveyance facilities under Alternative 4 could 8 
affect law enforcement, fire protection, and emergency services and facilities through increased 9 
demand for services and direct and indirect effects on nearby facilities. Increased service demands 10 
would be experienced in the communities in which new construction workers relocate and in the 11 
areas in which construction would take place. 12 

Increased Public Service Demands Associated with Workers Relocating to the Study Area 13 

Although Alternative 4 would not result in a permanent increase in population that could tax the 14 
ability to provide adequate law enforcement, fire protection services, and medical services, the 15 
increase in construction workers anticipated during the construction period of approximately 14 16 
years could increase demands for these services during this period. An estimated peak of 2,278 17 
workers would be needed during construction of the proposed water conveyance facilities (Table 18 
20-2) (Chapter 16, Socioeconomics, Table 16-41).  19 

It is anticipated that many of these construction jobs would be filled from the existing labor force in 20 
the five-county Plan Area region. However, construction of the conveyance tunnels may require 21 
specialized skills resulting in recruitment of specially trained workers coming from outside the five-22 
county region. As described in Chapter 16, Socioeconomics, this additional population would 23 
constitute a minor increase in the total 2020 projected regional population of 4.6 million.  24 

Because the construction population would primarily come from the existing five-county labor force 25 
which is already served by law enforcement agencies and medical/emergency response services 26 
(hospitals) in the Plan Area (Appendix 20A, Tables 20A-1 to 20A-3), and because the minor increase 27 
in demand from the worker population that would move into the area to fill specialized jobs (e.g., 28 
tunnel construction) would be spread across the large multi-county study area, construction of the 29 
alternative is not anticipated to result in an increased demand on law enforcement, fire protection, 30 
or medical services. This effect is not considered adverse. 31 

Increased Public Service Demands Associated with Construction Work Areas and Activities 32 

Constructing the proposed water conveyance facilities could create additional demand for law 33 
enforcement, fire protection, or emergency medical services for construction property protection 34 
and related to the potential for construction-related accidents associated with hazardous materials 35 
spills, contamination, or fires. 36 

The scale and duration of construction required for Alternative 4 could result in increased demand 37 
on law enforcement services, especially near major construction sites. As part of the alternative, 38 
DWR would implement an environmental commitment (as discussed in Appendix 3B, Environmental 39 
Commitments) that would provide 24-hour onsite private security at construction sites. 40 
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Implementation of this environmental commitment would ensure there would be no adverse effect 1 
on local law enforcement agencies associated with construction property protection. 2 

Construction of this alternative could also result in increased demands for service from law 3 
enforcement, fire protection, and emergency service agencies related to possible increases in 4 
construction-related accidents, either at job sites or along haul routes, or other incidents involving 5 
hazardous materials. DWR would incorporate environmental commitments into this alternative that 6 
would minimize the potential for construction-related accidents associated with hazardous 7 
materials spills, contamination, or fires. The following environmental commitments would be 8 
incorporated into this alternative (Appendix 3B, Environmental Commitments):  9 

 A hazardous materials management plan (HMMP) that includes appropriate practices to reduce 10 
the likelihood of a spill of toxic chemicals and other hazardous materials during construction 11 
and facilities operation and maintenance. 12 

 A SPCC Plan will be developed and implemented to minimize effects from spills of oil or oil-13 
containing products during construction and operation of the project. 14 

 A fire prevention and control plan that will include fire prevention and suppression measures 15 
consistent with the policies and standards in the affected jurisdictions and will be in full 16 
compliance with Cal-OSHA standards for fire safety and prevention.  17 

Incorporation of these environmental commitments would minimize the potential for construction-18 
related accidents associated with hazardous materials spills, contamination, or fires, and reduce 19 
potential effects associated with increased service demands from new construction workers in the 20 
Plan Area. 21 

In summary, the potential for Alternative 4 to result in an effect on law enforcement, fire protection, 22 
and emergency response services because of increased demand from new workers in the Plan Area 23 
during construction of the proposed water conveyance facilities is low. The minor increase in 24 
population associated with specialized construction jobs during the construction period would not 25 
likely result in an increased demand for law enforcement, fire protection, and medical services 26 
because the minor increase in demand would be spread across a large multi-county area. The 27 
incorporation of environmental commitments that would minimize construction-related accidents 28 
associated with hazardous materials spills, contamination, and fires, and provide for onsite security 29 
at construction sites, would minimize potential effects related to demand for public services 30 
associated with construction property protection and the potential for construction-related 31 
accidents. Environmental commitments would also be incorporated to reduce potential exposure of 32 
hazardous materials to the human and natural environment, thereby minimizing the potential 33 
related demand for fire or emergency services. This effect is not considered adverse. 34 

Construction of Alternative 4 would not increase the demand on law enforcement, fire protection, 35 
and emergency response services either due to an increased worker population or due to 36 
construction-related hazards, such that it would result in substantial adverse physical effects 37 
associated with the provision of, or the need for, new or physically altered governmental facilities. 38 
Impacts to emergency response times from construction traffic using emergency routes are 39 
discussed in Chapter 19 Impact Trans-3. Therefore, the effect would not be adverse. 40 

CEQA Conclusion: The majority of construction jobs are expected to be filled by the existing five-41 
county labor force, and the minor increase in population associated with specialized construction 42 
jobs (e.g., tunnel construction) during the construction period would not likely result in an increased 43 
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demand for law enforcement, fire protection, and medical services. This is because the minor 1 
increase in demand would be spread across a large multi-county area. There would be a less-than-2 
significant impact on law enforcement, fire protection, and emergency response services from the 3 
increased demand of new workers who relocate to communities in the Plan Area during 4 
construction of the proposed water conveyance facilities. 5 

Incorporation of environmental commitments that would minimize construction-related accidents 6 
associated with hazardous materials spills, contamination, and fires, and provide for onsite security 7 
at construction sites would minimize potential effects related to the potential for construction-8 
related accidents, and increased demand for public services associated with construction property 9 
protection. Environmental commitments would also be incorporated to reduce potential exposure of 10 
hazardous materials to the human and natural environment, thereby minimizing the potential 11 
demand for fire or emergency services.  12 

Construction of Alternative 4 would not require new or physically altered governmental facilities 13 
since it would not cause a marked increase in the worker population in the Plan Area, nor would it 14 
increase the potential for construction-related hazards. This impact would be less than significant. 15 
No mitigation is required. 16 

Impact UT-2: Displacement of Public Service Facilities as a Result of Constructing the 17 
Proposed Water Conveyance Facilities 18 

NEPA Effects: Under Alternative 4, a proposed 28-foot interior diameter single-bore tunnel would 19 
be constructed more than 100 feet below the surface of Hood. It would connect north of Hood to 20 
pipelines running from Intakes 2 and 3, and south of Hood to the intermediate forebay. There are no 21 
public facilities in the proposed tunnel alignment. Construction of the tunnel facilities would not 22 
conflict with any public facilities, nor would it require the construction or major alteration of such 23 
facilities. Therefore, this effect would not be adverse. 24 

CEQA Conclusion: Construction of the proposed water conveyance facilities under Alternative 4 25 
would not require the construction or major alteration of public service facilities. Therefore, this 26 
impact would be less than significant. No mitigation is required. 27 

Impact UT-3: Effects on Public Schools as a Result of Constructing the Proposed Water 28 
Conveyance Facilities 29 

NEPA Effects: Construction of the proposed water conveyance facilities under Alternative 4 would 30 
require an estimated peak of 2,278 workers (Table 20-2), most of whom are expected to come from 31 
the existing five-county labor force. However, tunnel construction may require workers with 32 
specialized skills not readily available in the local labor pool. It is anticipated that some of the non-33 
local workers would come from outside the five-county region, although this would represent a 34 
minor increase in population compared to the total 2020 projected regional population of 4.6 35 
million.  36 

Because most of the BDCP construction jobs would be filled by workers from within the existing 37 
five-county labor force, it is anticipated that school-aged children from those families would already 38 
have planned to attend schools in school districts within the Plan Area and there would be no 39 
increased demand for public school services from these workers (see Table 20A-4, Appendix 20A). 40 
While some workers who relocate from outside of the Plan Area could have school-age children, 41 
resulting in an increase in public school enrollment, this minor increase in population in the Plan 42 
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Area would not be expected to result in an increase in enrollment numbers substantial enough to 1 
exceed the capacity of any individual district, or to warrant construction of a new facility within the 2 
Plan Area. Further, it would be difficult to identify specifically where within the region these new 3 
employees would reside. However, Table 20A-4 in Appendix 20A lists the 209 schools that serve the 4 
communities within the Plan Area and the current enrollment numbers for each school, which 5 
identifies a total enrollment of 148,880 across the Plan Area. The incremental increase in school-age 6 
children of construction personnel moving into the area for specialized jobs (e.g., tunnel 7 
construction) as a result of construction of Alternative 4 would likely be distributed through a 8 
number of schools within the Plan Area. As shown in Table 20A-4, a small number of schools have 9 
current enrollments which are already in excess of the available capacity. However, the increase 10 
created by project construction would not have a substantial effect on school enrollment in any one 11 
school district, and the change would not be substantial enough to exceed the capacity of any 12 
identified district, or to warrant construction of a new facility. 13 

Overall, construction of Alternative 4 is not anticipated to result in a substantial increase in demand 14 
for public schools in the Plan Area and would not create a need for new or physically altered public 15 
schools. There would be no adverse effect. 16 

CEQA Conclusion: There would be a significant impact if the proposed action resulted in substantial 17 
adverse physical effects associated with the provision of, or the need for, new or physically altered 18 
governmental facilities, the construction of which could cause significant environmental effects, for 19 
any public services. The majority of construction jobs are expected to be filled by workers from the 20 
existing five-county labor force. The incremental increase in school-age children of construction 21 
personnel moving into the area for specialized construction jobs (e.g., tunnel construction) would 22 
likely be distributed through a number of schools within the Plan Area. This increase in school 23 
enrollment would not be substantial enough to exceed the capacity of any individual district, or to 24 
warrant construction of a new facility or alteration of an existing facility within the Plan Area. The 25 
impact is less than significant. No mitigation is required.1 26 

Impact UT-4: Effects on Water or Wastewater Treatment Services and Facilities as a Result of 27 
Constructing the Proposed Water Conveyance Facilities 28 

NEPA Effects: Construction of the proposed water conveyance facilities would require water supply 29 
and wastewater treatment services. While pre-construction geotechnical activities including 30 
backfilling borings with cement-bentonite grout, and general construction activities including dust 31 
control and soil compaction would require a supply of water, for purposes of this analysis, the major 32 
potable water supply needs would be for the concrete batch plants (see Chapter 3, Description of 33 
Alternatives) and field offices during construction. Potable water supply needed for construction 34 
was calculated based on the amount of concrete required for this alternative and the amount of 35 
water required by the field offices. Under this alternative, six concrete batch plants would be 36 
constructed onsite for temporary use during construction. Each batch concrete plant would require 37 
fresh water for batching, dust control, and washing requirements (including concrete truck 38 
washout). The potable water supply estimates also considered the number of field offices needed for 39 
each alternative and assumed that each field office would have an average of 10 workers, an average 40 

                                                             
1 Under California law, the rules governing what constitutes adequate mitigation for impacts on school facilities is 
governed by legislation. Pursuant to the operative statutes, impacts to schools, with some exceptions, are 
sufficiently mitigated, as a matter of law, by the payment of school impact fees by residential developers. (See Cal. 
Gov. Code, §§ 65995[h], 65996[a].) 
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of 40 gallons of water would be consumed per person per day (including drinking, hand washing, 1 
and toilet use), and would be operational for 5,110 days (i.e., 14 years at 365 days per year2). Table 2 
20-3 presents the estimated potable water supply required for concrete (by each type of facility) 3 
and for field offices. 4 

Based on the number of major structures associated with this alternative, it is estimated that 14 field 5 
offices would be needed, which would use 18 million gallons of water. In addition, 150 million 6 
gallons of water would be used for activities associated with concrete batch plants. The total potable 7 
water supply needed under this alternative is estimated to be 177.8 million gallons (Table 20-3). It 8 
is anticipated that if there are existing water lines in the vicinity of the construction sites, the field 9 
office will connect to them. Because construction of this alternative would primarily occur in rural 10 
parts of the study area, and is not likely to occur in areas with municipal water service, it is not 11 
expected to impact municipal water systems. If there are no existing water lines in the vicinity, then 12 
field offices will require construction of a water tank. Water for construction will be provided by 13 
available sources to the extent possible; if needed, water may be brought to the construction sites in 14 
water trucks. Construction impacts associated with trucks, including water trucks, are addressed in 15 
Chapter 19, Transportation, Chapter 22, Air Quality and Greenhouse Gases, and Chapter 23, Noise. As 16 
such, this alternative would not likely adversely affect municipal water supplies. Additionally, the 17 
potable water demand would be temporary and limited to the construction period.  18 

Tunnel boring would create a substantial amount of wastewater. This material, part of the RTM, 19 
would also include soils, foaming agents, and other materials. This analysis assumes that RTM would 20 
undergo treatment in isolated RTM storage areas located throughout the Plan Area (see Figure M3-4 21 
in the Mapbook Volume), and therefore, wastewater related to tunnel boring RTM would not require 22 
treatment at wastewater treatment facilities. As part of the alternative, DWR would implement an 23 
environmental commitment (as discussed in Appendix 3B, Environmental Commitments) that would 24 
dispose of and reuse spoils, reusable tunnel material, and dredged material. Concrete batch plants 25 
would also create wastewater, which would be treated onsite at designated concrete batch plant 26 
sites. Wastewater generated during construction at field offices and temporary construction 27 
facilities will be served by temporary portable facilities (e.g., portable toilets). As discussed in 28 
Chapter 8, Water Quality, as part of the Environmental Commitments (Appendix 3B) for each 29 
alternative, DWR will be required to conduct project construction activities in compliance with the 30 
State Water Board’s NPDES Stormwater General Permit for Stormwater Discharges Associated with 31 
Construction and Land Disturbance Activities (Order No. 2009-0009-DWQ/NPDES Permit No. 32 
CAS000002). This General Construction NPDES Permit requires the development and 33 
implementation of a SWPPP that outlines the temporary construction-related BMPs to prevent and 34 
minimize erosion, sedimentation, and discharge of other construction-related contaminants, as well 35 
as permanent post-construction BMPs to minimize adverse long-term stormwater related–runoff 36 
water quality effects.  37 

Considered across the alternative, potable water supply needs are substantial in volume; however, 38 
these requirements would need to be met over a construction period of approximately 14 years, and 39 
would be anticipated to be met with non-municipal water sources without any need for new water 40 
supply entitlements. Further, wastewater treatment services required for this alternative would be 41 
provided by temporary facilities and treated onsite. Construction of Alternative 4 would not require 42 

                                                             
2 This is a conservative estimate, as Chapter 3, Description of Alternatives, indicates that most construction activities 
will occur only 5 days a week (Monday through Friday) up to 24 hours a day.  
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or result in the construction of new water or wastewater treatment facilities or expansion of existing 1 
facilities. This effect would not be adverse. 2 

CEQA Conclusion: Construction of Alternative 4 would not require or result in the construction of 3 
new water or wastewater treatment facilities or expansion of existing facilities. While construction 4 
of Alternative 4 would require 177.8 million gallons of potable water, this supply could be met by 5 
non-municipal sources without any new water supply entitlements. Additional needs for 6 
wastewater treatment and potable water could also be served by non-municipal entities. Water for 7 
construction activities would be brought to the site in water trucks. Wastewater services for 8 
construction crews would be provided by temporary portable facilities. This impact would be less 9 
than significant. Mitigation is not required. 10 

Impact UT-5: Effects on Landfills as a Result of Solid Waste Disposal Needs during 11 
Construction of the Proposed Water Conveyance Facilities 12 

NEPA Effects: Alternative 4 would only require construction of three intake facilities as opposed to 13 
five intakes; however, Alternative 4 would also involve constructing an operable barrier at the Head 14 
of Old River, which could create some solid waste. Overall, the construction waste that could be 15 
generated by implementing Alternative 4 would not adversely affect capacity of available landfills 16 
because it represents a negligible amount of the total remaining permitted capacity of Plan Area 17 
landfills, and is not expected to exceed this capacity. Further, at least 50% of construction waste 18 
would be diverted (diversion requirements set forth by the State Agency Model IWMA). This 19 
alternative is not expected to impact the lifespan of area landfills, because over 70% of the 20 
remaining permitted capacity is associated with landfills with expected lifespans of between 18 and 21 
70 years—well beyond the expected timeframe for construction of BDCP facilities, when solid waste 22 
disposal services would be needed. Further, implementation of BMP 13 (Appendix 3B, 23 
Environmental Commitments) would require development of a project-specific construction debris 24 
recycling and diversion program to achieve a documented 50% diversion of construction waste. 25 
Construction of Alternative 4 would not create solid waste in excess of the permitted capacity of 26 
area landfills, nor would it adversely affect the expected lifespan of these solid waste facilities. There 27 
would be no adverse effect. 28 

Construction of the proposed water conveyance facilities would generate construction debris and 29 
excavated material that would require disposal at a landfill. For purposes of this analysis, an 30 
estimate of the total quantity of excavated material to be disposed at a landfill was calculated for 31 
each facility of the alternative based on construction cost estimating documents. Construction of 32 
Alternative 4, is estimated to generate 44,353 tons of excavated material. Construction of tunnel 33 
segments under this alternative would require disposal of RTM, which is a mix of soils cutting and 34 
soil conditioning agents (water, air, bentonite, foaming agents, and/or polymers or biopolymers). As 35 
part of the alternative, DWR would implement an environmental commitment (as discussed in 36 
Appendix 3B, Environmental Commitments) that would dispose of and reuse spoils, RTM, and 37 
dredged material. Before RTM can be reused or reintroduced to the environment, it must be 38 
managed and treated. Construction of the BDCP alternatives would utilize the controlled storage 39 
method; under this approach, soils, RTM, and dredged material would be transported to designated 40 
RTM work areas for the temporary storage of these materials. Based on a review of the typical 41 
additives in RTM, it is assumed that the RTM can be disposed of onsite; however, to be conservative, 42 
an estimated 0.1% of the excavated waste, accounting for any hazardous substances or wastes 43 
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coming from farming operations or previous land uses, would require disposal at a landfill3. Based 1 
on these assumptions, up to 44.35 tons (i.e., 0.1% of 44,353 tons) of excavated materials would 2 
require disposal at a landfill. Under this alternative, the total volume of excavated material that 3 
would require disposal at a landfill during the construction period (44.35 tons) represents a 4 
negligible impact on the 11 solid waste landfills, which have a total remaining permitted capacity of 5 
over 300 million tons or 440.25 million cubic yards (Appendix 20A).  6 

Construction debris, including debris from structure demolition, power poles, utility lines, piping, 7 
and other materials would also be generated as a result of construction of this alternative. For 8 
purposes of this analysis, the volume of construction debris generated during construction was 9 
based on estimated truck trips that were assumed to be potentially associated with disposal of 10 
construction debris at a landfill. This includes all trips by trucks categorized as T7 Onsite that are 11 
likely to carry debris (end dump) detailed in Chapter 22, Air Quality and Greenhouse Gases (Table 12 
22B-7 of Appendix 22B, Air Quality Assumptions). Under this alternative, there would be 13 
approximately 459 outbound trips per day, or 1,033,143 trips over the 9-year construction period4. 14 
One truck typically holds approximately 20 cubic yards of material. Therefore, an average of 9,175 15 
cubic yards (6,606 tons) would be generated per day, totaling 20,651,614 cubic yards (14,869,162 16 
tons5) of construction debris over the 9-year construction period.  17 

Although it is not known specifically which landfills would be utilized during construction of the 18 
proposed water conveyance facilities, disposal of demolition and excavated material would be 19 
expected to occur at several different locations depending on the type of material and its origin. It is 20 
standard practice that the construction contractors handle and dispose of all hazardous and non-21 
hazardous materials during construction. Of the solid waste facilities in the Plan Area counties, there 22 
are 30 active facilities that can handle solid waste, including 11 solid waste landfills with a 23 
remaining permitted capacity of well over 300 million tons, and 18 large volume 24 
transfer/processing facilities (see Appendix 20A, Table 20A-6 for a listing of each facility’s name, 25 
location, permitted capacity, remaining capacity, maximum permitted daily throughput, and 26 
proximity to the statutory Delta). According to the CalRecycle SWIS, the 11 solid waste landfills 27 
within the study area have estimated “cease operation” dates6 ranging from between 2016 and 28 

                                                             
3 The percentage of waste excavation that might need specialized disposal at a landfill site was determined in 

consultation with the U.S. Department of Energy (DOE) Hazardous Substances Coordinator. For purposes of this 

analysis, “excavated material” includes dredged spoils for intakes, associated pumping plants, canals, conveyance 

pipelines, and forebays. This analysis does not take into account RTM since 100% of RTM is assumed to be able to 

be disposed of on site. 
4 This assumption is based on emissions factors detailed in Appendix 22A and Appendix 2B. As provided in 

Appendix 22A, Air Quality Analysis Methodology, it is assumed that roundtrips to landfills are on average 30 miles. 

Based on the assumptions detailed in Appendix 22A and Table 22B-7 of Appendix 22B, there would be 257 heavy 

duty dump trucks associated with construction of Alternative 4 (modified pipeline/tunnel alternative) which would 

travel over 30 miles a day (the length of one round-trip to a landfill). Appendix 22A, based on information provided 

by DWR, assumes that these dump trucks would be split between crew vehicle movement onsite among various 

facilities and trips to local landfill sites, so the analysis assumes 50% of these vehicles would be used for hauling 

material to landfills. Although the truck trips during construction may not all be used for excavated material 

disposal, this number was used to provide a conservative estimate of the amount of excavated material that would 

be disposed. 
5 Conversion assumes 1 cubic yard of excavated material is approximately 0.72 ton. 
6 As defined by the California Department of Resources Recycling and Recovery (CalRecycle), for active disposal 

facilities, the ceased operations date is the estimated date when the facility will reach its permitted capacity. That 
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2082. Of the remaining permitted capacity at area landfills, approximately 70% of the capacity is 1 
associated with landfills that are not expected to close for 18 to 70 more years (CalRecycle 2012). 2 

Of the estimated 14,869,162 tons of construction debris that would be generated under this 3 
alternative, a percentage would be diverted from landfills to the maximum extent feasible at the 4 
time of demolition. Even before consideration of diversion, the construction debris represents 5 
negligible amount of the total remaining permitted capacity of Plan Area landfills, and is not 6 
expected to exceed this capacity.  7 

Based on a 2006 characterization study of construction and demolition waste conducted by the 8 
CIWMB (now CalRecycle), Alternative 4 would be considered reasonably equivalent to that study’s 9 
“Other C&D activities that include construction or demolition materials generated from the building, 10 
repair, and/or demolition of roads, bridges and other public infrastructure.” Divertible categories of 11 
material included recyclable aggregates; recyclable wood; rock, dirt, and sand; recyclable metal; and 12 
other recoverable material. All non-divertible materials are categorized as other MSW (California 13 
Integrated Waste Management Board 2006:46). 14 

Based on the CalRecycle study, approximately 93% of waste generated by the Other C&D subsector 15 
was estimated to be divertible. The 10 most prevalent materials for Other C&D waste are shown in 16 
Table 20-4. Nine of the top ten materials for Other C&D waste were considered divertible; only 17 
painted/demolition gypsum board was not. The most prominent single material type was large 18 
asphalt pavement without re-bar, which accounted for approximately 44% of total waste diverted, 19 
whereas all other material types in this waste subsector accounted for less than 10% of other C&D 20 
waste (California Integrated Waste Management Board 2006:31). 21 

Table 20-4 identifies some of the types of construction and demolition debris that would be 22 
anticipated to be generated as a result of construction of Alternative 4. Demolished concrete could 23 
be sent to a concrete recycling facility. Other select materials, such as doors, windows, siding, 24 
lumber, timbers, and steel, may also be salvaged and reused. Based on CalRecycle’s study, 25 
13,828,320 tons (i.e., 93% of the 14,869,162 tons of construction debris) is estimated to be 26 
divertible. Diverting over 90% of this waste from landfills would substantially lessen any potential 27 
effects to Plan Area solid waste management providers. The materials requiring disposal that are 28 
considered non-divertible would be hauled offsite to a suitable landfill depending on the type of 29 
material and its origin.  30 

While a 90% diversion rate is not always feasible in every instance, the State Agency Model IWMA 31 
(Chapter 764, Statutes of 1999, Strom-Martin) which took effect on January 1, 2000 as part of AB 75, 32 
requires that each state agency (including DWR) is mandated to develop and implement an IWMP. 33 
The provisions of the IWMA require that all state agencies and large state facilities must divert at 34 
least 50% of their solid waste from disposal facilities on and after January 1, 2004. Another 35 
requirement of the law is that each state agency and large facility is to submit an annual report to 36 
CalRecycle summarizing its yearly progress in implementing waste diversion programs. All solid 37 
waste management activities for the construction and operations and maintenance associated with 38 
Alternative 4 would be conducted in accordance with regulations set forth by CalRecycle, and any 39 
applicable IWMP developed for affected jurisdictions. Although it is not known which landfills will 40 
be utilized during construction of the proposed water conveyance facilities, as construction 41 
contractors will handle disposal of demolition and excavated material, it is assumed that at least 42 

                                                                                                                                                                                                    
date is found in or estimated from information in the current permit or permit application for a particular facility, 

including the approved closure plan for the facility (CalRecycle 2012). 
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50% of waste (7,434,581 tons) will be diverted in compliance with the provisions of the IWMA. 1 
Therefore, after consideration of diversion requirements, the volume of construction debris that 2 
requires disposal at landfills (7,434,581 tons, at most) represents a negligible effect on the 3 
remaining permitted capacity of Plan Area landfills, and is not expected to exceed this capacity.  4 

Overall, the construction waste that could be generated by implementing Alternative 4 would not 5 
result in an adverse effect on the capacity of available landfills because 50% or more of construction 6 
waste generated by this alternative would be diverted (in accordance with diversion requirements 7 
set forth by the State Agency Model IWMA and BMP 13 [Appendix 3B, Environmental 8 
Commitments]), and the construction debris and excavated material that would require disposal at a 9 
landfill could be accommodated by, and would have a negligible effect, on the remaining permitted 10 
capacity of Plan Area landfills. This alternative is not expected to impact the lifespan of area landfills, 11 
because over 70% of the remaining permitted capacity is associated with landfills with expected 12 
lifespans of between 18 and 70 years—well beyond the expected timeframe for construction of 13 
BDCP facilities, when solid waste disposal services would be needed. This effect is not adverse. 14 

CEQA Conclusion: Based on the capacity of the landfills in the region, and the waste diversion 15 
requirements set forth by the State of California, it would be expected that construction of the 16 
proposed water conveyance facilities would not cause any exceedance of landfill capacity. RTM 17 
resulting from construction of tunnel segments would be treated in designated RTM work areas. 18 
Debris from structure demolition, power poles, utility lines, piping, and other materials would be 19 
diverted from landfills to the maximum extent feasible at the time of demolition. This alternative is 20 
not expected to impact the lifespan of area landfills, because over 70% of the remaining permitted 21 
capacity is associated with landfills with expected lifespans of between 18 and 70 years—well 22 
beyond the expected timeframe for construction of BDCP facilities, when solid waste disposal 23 
services would be needed. Further, implementation of BMP 13 (Appendix 3B, Environmental 24 
Commitments) would require development of a project-specific construction debris recycling and 25 
diversion program to achieve a documented 50% diversion of construction waste. Construction of 26 
Alternative 4 would not create solid waste in excess of the permitted capacity of area landfills, nor 27 
would it adversely affect the expected lifespan of these solid waste facilities. Therefore, there would 28 
be a less-than-significant impact on solid waste management facilities. 29 

Impact UT-6: Effects on Regional or Local Utilities as a Result of Constructing the Proposed 30 
Water Conveyance Facilities 31 

NEPA Effects: Under Alternative 4, construction of some elements could disrupt utility services or 32 
require relocation of existing facilities. The alternative could result in environmental effects in and 33 
around areas temporarily or permanently affected by relocation activities. Alternative 4 would 34 
construct Intakes 2, 3, and 5. It would also involve constructing an operable barrier at the Head of 35 
Old River, which could potentially introduce additional conflicts. Prior to construction, detailed 36 
subsurface geotechnical investigations will be performed at several locations along the water 37 
conveyance alignment and associated appurtenant facilities, including within, and immediately to 38 
the north and south of, the town of Hood. The primary exploration methods would include soil 39 
borings and cone penetration tests (conventional piezo cones and seismic cones). In order to avoid 40 
impacts to underground utilities, prior to actual drilling and sampling, each planned boring/cone 41 
penetration test location would require field reconnaissance, marking or staking the exploration 42 
site, and calling the Underground Service Alert (USA) for utility clearance.  43 
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Due to the nature of underground construction, the exact location of underground utilities cannot be 1 
guaranteed based on construction documents but can only be determined by careful probing or 2 
hand digging, in compliance with Article 6 of the Cal/OSHA Construction Safety Orders. 3 
Underground Service Alert, a service which provides utility location services, is not available until 4 
the time of construction. Construction activities for Alternative 4 could result in damage to or 5 
interference with existing water, sewer, storm drain, natural gas, oil, electric, and/or communication 6 
lines and, in some cases, could require that existing lines be permanently relocated, potentially 7 
causing interruptions in service. Numerous utility lines of varying sizes are located along and across 8 
the pipeline/tunnel alignment and at the various pumping plants and forebay sites. 9 

This water conveyance alignment, along with its associated physical structures, could interfere with 10 
approximately 12 overhead power/electrical transmission lines (Chapter 24, Hazards and 11 
Hazardous Materials, Figure 24-6), six natural gas pipelines (Table 20-5 and Chapter 24, Hazards 12 
and Hazardous Materials, Figure 24-3), 11 inactive oil or gas wells (Chapter 24, Hazards and 13 
Hazardous Materials, Figure 24-5), the Mokelumne Aqueduct, and 43 miles of agricultural delivery 14 
canals and drainage ditches, including approximately 13 miles on Byron Tract, and seven miles on 15 
Bouldin Island. The potential for construction of the proposed conveyance facilities to cause 16 
disruptions to agricultural infrastructure in the study area are addressed in Chapter 14, Agricultural 17 
Resources. Specifically, Chapter 14 addresses potential conflicts with existing agricultural irrigation 18 
and drainage facilities as a result of construction. 19 

Construction of the proposed conveyance facility would involve site grading and similar activities 20 
requiring heavy equipment use. These construction activities could result in the unintentional 21 
damage to or disruption of underground utilities as a result of trenching, augering, or other ground 22 
disturbing activity. Disruption of certain utilities, such as natural gas pipelines, could result in public 23 
health hazards (e.g., explosions). Construction could also result in damage to or disruption of 24 
overhead utilities when establishing electrical interconnection of this alternative to the electric grid. 25 
Temporary transmission lines would extend existing power infrastructure (transmission lines and 26 
substations) to construction areas. In some cases, disruption of infrastructure and facility operations 27 
would be avoided because BDCP facilities would cross either over or under the existing utilities. For 28 
instance, most natural gas pipeline crossings are less than 30 feet below ground surface and the 29 
proposed tunnel would be installed more than 100 feet below ground surface. However, 30 
construction of certain alternative facilities would require relocation of existing utilities. 31 

Alternative 4 could conflict with approximately 2 PG&E 115 kV lines, 3 PG&E 500 kV lines, 2 WAPA 32 
230 kV lines, 1 COTP 500 kV line, 1 WAPA 69 kV line, and 3 SMUD 230 kV lines. Six additional 33 
electric distribution lines would cross transmission lines that would be constructed as part of the 34 
project in the northern section of the project near Intake 5, and the outer edge of the eastern portion 35 
of the footprint. Eleven inactive gas wells lie within the permanent conveyance footprint, but since 36 
they are inactive they will likely not require relocation. Natural gas pipelines cross the conveyance 37 
alignment near Intake 2 at a proposed borrow/spoils area, within the construction footprint of the 38 
proposed east/west transmission line east of Courtland, on Staten Island within the proposed tunnel 39 
footprint between a safe haven area and a RTM area, and near a main tunnel construction shaft on 40 
Bacon Island. The majority of natural gas pipeline crossings are near the surface (less than 30 feet 41 
below grade) and within the tunnel or RTM areas of the proposed alignment. Since the tunnels are 42 
located in excess of 100 feet below grade, and RTM areas will not be deeper than topsoil levels, 43 
minimal conflicts, if any, are anticipated.  44 
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The potential damage and disruption to buried and overhead electric transmission lines would be 1 
similar for telecommunication infrastructure. In addition, alternative construction would require 2 
use of existing and/or construction of new communications infrastructure for intake pumping 3 
plants (Chapter 3, Description of Alternatives). A communication system would be required to 4 
connect to the existing DWR Delta Field Division Operations and Maintenance Center near Banks 5 
Pumping Plant and the DWR communications headquarters in Sacramento, which would require 6 
buried fiber optic conduit installed from the southern end of the new conveyance facility at the 7 
expanded Clifton Court Forebay along the inlet canal to Banks pumping plant and the Delta Field 8 
Division Operations and Maintenance Center. The conduit route would be adjacent to roads, 9 
highways, railroads, utilities, or other easements. 10 

Effects would be more likely to occur if utilities were not carefully surveyed prior to construction, 11 
including contact with local utility service providers. Implementation of pre-construction surveys, 12 
and then utility avoidance or relocation if necessary, would minimize any potential disruption. 13 
Mitigation Measures UT-6a, UT-6b, and UT-6c would require relocation or modification of existing 14 
utility systems, including, but not limited to, public and private ditches, pumps, and septic systems, 15 
in a manner that does not affect current operational reliability to existing and projected users; 16 
coordination of utility relocation and modification with utility providers and local agencies to 17 
integrate potential other construction projects and minimize disturbance to the communities; and 18 
verification of utility locations through field surveys and services such as Underground Service Alert.  19 

Because relocation and disruption of existing utility infrastructure would be required under this 20 
alternative and would have the potential to create effects through the relocation of facilities, this 21 
would be an adverse effect.  22 

Mitigation Measures UT-6a, UT-6b, and UT-6c would be available to reduce the severity of this effect. 23 
If coordination with all appropriate utility providers and local agencies to integrate with other 24 
construction projects and minimize disturbance to communities were successful under Mitigation 25 
Measure UT-6b, the effect would not be adverse. 26 

CEQA Conclusion: Under this alternative, most features would avoid disrupting existing facilities by 27 
crossing over or under infrastructure. However, construction of facilities would conflict with 28 
existing utility facilities in some locations. Regional power transmission lines and one natural gas 29 
pipeline would require relocation. Because the relocation and potential disruption of utility 30 
infrastructure would be required, this impact is significant.  31 

Mitigation Measures UT-6a, UT-6b, and UT-6c are available to reduce these impacts through 32 
measures that could avoid disruption of utility infrastructure. If coordination with all appropriate 33 
utility providers and local agencies to integrate with other construction projects and minimize 34 
disturbance to communities were successful under Mitigation Measure UT-6b, the impact would be 35 
less-than-significant. However, since coordination with a third party is required in order to carry out 36 
this mitigation, a conservative assessment of significant and unavoidable is being made. 37 

Mitigation Measure UT-6a: Verify Locations of Utility Infrastructure 38 

Before beginning construction, the BDCP proponents will confirm utility/infrastructure 39 
locations through consultation with utility service providers, preconstruction field surveys, and 40 
services such as Underground Service Alert. The BDCP proponents will find the exact location of 41 
underground utilities by safe and acceptable means, including use of hand and modern 42 
techniques as well as customary types of equipment. Information regarding the size, color, and 43 
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location of existing utilities must be confirmed before construction activities begin. The BDCP 1 
proponents will confirm the specific location of all high priority utilities (i.e., pipelines carrying 2 
petroleum products, oxygen, chlorine, toxic or flammable gases; natural gas in pipelines greater 3 
than 6 inches in diameter, or with normal operating measures, greater than 60 pounds per 4 
square inch gauge; and underground electric supply lines, conductors, or cables that have a 5 
potential to ground more than 300 volts that do not have effectively grounded sheaths) and such 6 
locations will be highlighted on all construction drawings.  7 

In the contract specifications, the BDCP proponents will require that the contractor provide 8 
weekly updates on planned excavation for the upcoming week and identify when construction 9 
will occur near a high priority utility. On days when this work will occur, the BDCP proponents’ 10 
construction managers will attend tailgate meetings with contractor staff to review all 11 
measures—those identified in the Mitigation Monitoring and Reporting Program and in the 12 
construction specifications—regarding such excavations. The contractor’s designated health and 13 
safety officer will specify a safe distance to work near high-pressure gas lines, and excavation 14 
closer to the pipeline will not be authorized until the designated health and safety officer 15 
confirms and documents in the construction records that: (1) the line was appropriately located 16 
in the field by the utility owner using as-built drawings and a pipeline-locating device, and (2) 17 
the location was verified by hand by the construction contractor. The designated health and 18 
safety officer will provide written confirmation to the BDCP proponents that the line has been 19 
adequately located, and excavation will not start until this confirmation has been received by the 20 
BDCP proponents. 21 

Mitigation Measure UT-6b: Relocate Utility Infrastructure in a Way That Avoids or 22 
Minimizes Any Effect on Operational Reliability 23 

In places where utility lines would be relocated, existing corridors will be utilized to the greatest 24 
extent possible, in the following order of priority: (1) existing utility corridors; (2) highway and 25 
railroad corridors; (3) recreation trails, with limitations; and (4) new corridors. 26 

New poles or towers will be erected and cable-pulled prior to being connected to existing 27 
systems. Natural gas pipeline relocation will be constructed by one of several methods including 28 
cut-and-cover, trenching, or placement on at-grade saddles. Active natural gas wells in the 29 
proposed water conveyance facilities area will be abandoned to a depth below the tunnel.  30 

Decisions regarding agricultural irrigation and drainage ditches will be made based on site-31 
specific conditions. Planned measures may include one or more of the following. 32 

 New or modified irrigation pumping plants. 33 

 Extended delivery pipes. 34 

 New or modified drainage ditches. 35 

 New or modified drainage pumping plants. 36 

Any utility relocation will be coordinated with all appropriate utility providers and local 37 
agencies to integrate with other construction projects and minimize disturbance to 38 
communities, as required by California Water Code §11590. BDCP proponents will notify the 39 
public in advance of any relocation that is anticipated to disrupt utility service. The BDCP 40 
proponents will contact utility owners if construction causes any damage and promptly 41 
reconnect disconnected cables and lines with approval of the owners.  42 
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Mitigation Measure UT-6c: Relocate Utility Infrastructure in a Way That Avoids or 1 
Minimizes Any Effect on Worker and Public Health and Safety 2 

While any excavation is open, the BDCP proponents will protect, support, or remove 3 
underground utilities as necessary to safeguard employees. The BDCP proponents will notify 4 
local fire departments if a gas utility is damaged causing a leak or suspected leak, or if damage to 5 
a utility results in a threat to public safety. 6 

Impact UT-7: Effects on Public Services and Utilities as a Result of Operation and Maintenance 7 
of the Proposed Water Conveyance Facilities 8 

NEPA Effects:  9 

Public Services 10 

Operation and maintenance activities would require minimal labor. The proposed water conveyance 11 
facilities under this alternative would be operated to provide diversions up to a total of 9,000 cfs 12 
from three new north Delta intakes.  13 

For the purposes of this analysis, it was estimated that weekly operations and maintenance would 14 
require approximately 129 workers (Table 20-2), including maintenance crew, management, repair 15 
crew, pumping plant crew, and dewatering crew. These activities would take place along the entire 16 
alternative alignment. Given the limited number of workers involved and the large number of work 17 
sites, it is not anticipated that routine operations and maintenance activities or major inspections 18 
would result in substantial demand for law enforcement, fire protection, or emergency response 19 
services. In addition, operation and maintenance would not place service demand on public schools 20 
or libraries. The operation and maintenance of the proposed water conveyance facilities would not 21 
result in the need for new or physically altered government facilities as a result of increased need 22 
for public services. 23 

Utilities 24 

Water and Wastewater 25 

Operation and maintenance of Alternative 4 facilities would involve use of water for pressure 26 
washing intake screen panels and basic cleaning of building facilities and other equipment. 27 
Additionally, pumping plants would include permanent restroom facilities, which would be 28 
equipped with a sanitary gravity drainage leading to a wastewater holding tank. A potable water 29 
system would provide water to pumping plant welfare facilities and, if required, safety showers. 30 
This supply would be taken from the nearest clean water conveyance system, if available. If not 31 
available, pumping plants would be designed to include a self-contained water filtration and 32 
treatment system. Raw water downstream would be evaluated for potential use in a non-potable 33 
system serving hose faucets and water-cooled condensing units for plant equipment. Small amounts 34 
of additional services may result from the operation and maintenance of an operable barrier. 35 
Quantities of water needed for these purposes would be anticipated to be relatively small compared 36 
with municipal supplies. Additionally, water supplies and wastewater treatment services would 37 
potentially be provided by non-municipal facilities. The operation and maintenance of the proposed 38 
water conveyance facilities would not result in the need for new water supply entitlements, or 39 
require construction of new water or wastewater treatment facilities or expansion of existing 40 
facilities. 41 
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Solid Waste 1 

The operation and maintenance of the proposed water conveyance facilities under Alternative 4 2 
would not be expected to generate solid waste such that there would be an increase in demand for 3 
solid waste management providers in the Plan Area and surrounding communities. Operation and 4 
maintenance of the proposed water conveyance facilities would involve a sedimentation basin that 5 
would be constructed between the intake structure and the pumping plant to collect sediment load 6 
from the river. Although the intake fish screens would remove debris and sediment from the intake 7 
inflow, a sedimentation basin would be constructed to remove the suspended solids that pass 8 
through the screen. 9 

The volume of solids generated on a daily basis would depend on the volume of water pumped 10 
through the intakes, as well as the sediment load of the river. Based on a worst-case scenario, 11 
considering the throughput of the intakes at a maximum flow of 3,000 cfs, an estimated 82,200 dry 12 
pounds of solids per day would be pumped to the solids lagoons. During periods of high sediment 13 
load in the Sacramento River, the daily mass of solids would be expected to increase up to 253,000 14 
dry pounds per day. The annual volume of solids is anticipated to be approximately 291,600 cubic 15 
feet (dry solids). 16 

As designed, it is anticipated that a portion of the solids would be stored and reused at alternative 17 
facilities and some portion would be transported for offsite disposal. Additionally, maintenance 18 
activities related to the operable barrier could involve the removal of additional sediments. Solids 19 
from sediment load would not exceed the permitted capacity or adversely impact the lifespan of 20 
area landfills. 21 

Electricity and Natural Gas 22 

Operation and maintenance of water conveyance facilities under this alternative would require new 23 
permanent transmission lines for intakes, pumping plants, operable barriers, boat locks, and gate 24 
control structures throughout the various proposed conveyance alignments and construction of 25 
project facilities. Electrical power to operate the new north Delta pumping plant facilities would be 26 
delivered through new transmission lines that would connect to the existing grid in the northern 27 
section of the conveyance alignment. The northern point of interconnection would be located north 28 
of Lambert Road and west of Highway 99. From here, a transmission line would run west, along 29 
Lambert Road where one segment would run south to the intermediate forebay, and one segment 30 
would run north to connect to a substation, where temporary 69 kV lines would connect to 31 
substations at each of the three intakes, as shown in Figure 3-25. Three utility grids could supply 32 
power to the BDCP conveyance facilities: PG&E (under the control of the California Independent 33 
System Operator), Sacramento Municipal Utility District (SMUD), and the Western Area Power 34 
Administration (WAPA). The electrical power needed for the conveyance facilities would be 35 
procured in time to support construction and operation of the facilities.  36 

Construction of permanent transmission lines would not require improvements to the existing 37 
physical power transmission system. As such, operation and maintenance activities associated with 38 
the proposed water conveyance facilities would not be expected to result in the disruption or 39 
relocation of utilities. Effects associated with energy demands of operation and maintenance of the 40 
proposed water conveyance facilities are addressed in Chapter 21, Energy. 41 

Overall, operation and maintenance of the conveyance facilities under Alternative 4 would not result 42 
in adverse effects on service demands, water capacity, wastewater and solid waste facilities nor 43 
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conflict with local and regional utility lines because demand for law enforcement and fire protection 1 
services would be temporary over a six-county area, new water and wastewater treatment service 2 
would be handled onsite, and adequate solid waste disposal capacity exists to handle construction 3 
waste. There would not be an adverse effect.  4 

CEQA Conclusion: Operation and maintenance activities associated with the proposed water 5 
conveyance facilities would not result in the need for the provision of, or the need for, new or 6 
physically altered government facilities from the increased need for public services; construction of 7 
new water and wastewater treatment facilities or generate a need for new water supply 8 
entitlements; generate solid waste in excess of permitted landfill capacity; or result in the disruption 9 
or relocation of utilities. The impact on public services and utilities would be less than significant. No 10 
mitigation is required. 11 

Impact UT-8: Effects on Public Services and Utilities as a Result of Implementing the 12 
Proposed CM2–CM11 and CM20 13 

NEPA Effects: Alternative 4 would restore up to 83,900 acres under conservation components to 14 
restore tidal habitat, seasonally inundated floodplain, grassland communities, vernal pool complex 15 
habitat, and nontidal marsh areas. Additionally, 20 linear miles of channel margin habitat would be 16 
enhanced. While locations of conservation components have not been selected, implementation of 17 
conservation components for habitat restoration and channel margin habitat enhancement would 18 
occur within the ROAs described in Chapter 3, Description of Alternatives.  19 

Public Services 20 

Potential effects of implementing conservation components on law enforcement, fire protection, and 21 
emergency response services within the ROAs would primarily involve demand for services related 22 
to construction site security and construction–related accidents. Because of the scale and duration 23 
of construction associated with implementing conservation components, there could be an 24 
increased demand for these public services. This effect would not be considered adverse with the 25 
implementation of environmental commitments to provide onsite private security services at 26 
construction areas and environmental commitments that would minimize the potential for 27 
construction-related accidents associated with hazardous materials spills, contamination, or fires, as 28 
described in Appendix 3B, Environmental Commitments. These environmental commitments would 29 
be incorporated into this alternative and would provide for onsite security at construction sites and 30 
minimize construction-related accidents associated with hazardous materials spills, contamination, 31 
and fires that may result from construction of the conservation components. Further, the ROAs 32 
extend beyond the statutory Delta so the increase in demand for services would be distributed 33 
across the study area. Implementing the proposed conservation components would not result in 34 
effects associated with the need to construct new government facilities as a result of increased need 35 
for public services (i.e., law enforcement, fire protection, emergency responders, hospitals, public 36 
schools, libraries). Because the location for the implementation of conservation activities is not 37 
known at this point, it is not possible to determine whether the construction of conservation 38 
components would require demolition and replacement of a government facility. 39 
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Utilities 1 

Water and Wastewater 2 

Implementation of some of the conservation components, in particular those involved with 3 
restoration and enhancement of some habitat types, could require a water supply, but would not 4 
require city or county treated water sources. Conservation components that could increase need for 5 
water supply are restoration of tidal, seasonally inundated floodplain, channel margin, riparian, 6 
grassland, vernal pool complex, and nontidal marsh habitats; and maintenance of these habitats as 7 
well as alkali seasonal wetland complex, and managed wetlands habitats. Additionally, measures 8 
related to the reduction of stressors on covered species would not generally require a treated water 9 
supply or generate wastewater. Exceptions to this would potentially include the establishment of a 10 
new fish hatchery, expansion of facilities to support dissolved oxygen levels in the Stockton Deep 11 
Water Ship Channel, and activities to reduce the risk of invasive species introduction on recreational 12 
vessels. For example, boat cleaning stations proposed under the Recreational Users Invasive Species 13 
Program (CM20) would potentially draw substantial amounts of water from city or county treated 14 
water supplies. Because the location and construction or operational details (i.e., water consumption 15 
and water sources associated with conservation components of these facilities and programs have 16 
not yet been developed, the need for new or expanded water or wastewater treatment facilities is 17 
uncertain.  18 

Solid Waste 19 

Implementation of some of the conservation components would result in construction debris and 20 
green waste. Implementation of habitat restoration and enhancement proposed under CM4–CM11 21 
would involve restoration, enhancement, and management of various types of habitat. Construction 22 
activities could require clearing and grubbing, demolition of existing structures (e.g., roads and 23 
utilities), surface water quality protection, dust control, establishment of storage and stockpile 24 
areas, temporary utilities and fuel storage, and erosion control. The estimated tonnage of 25 
construction debris and solid waste that would be generated from construction associated with the 26 
proposed conservation components is unknown. However, there is a remaining landfill capacity of 27 
over 300 million tons in nearby landfills (Appendix 20A, Table 20A-6). The disposal of construction 28 
debris and excavated material would occur at several different locations depending on the type of 29 
material and its origin. Based on the capacity of the landfills in the region, and the waste diversion 30 
requirements set forth by the State of California, it is expected that construction and operation of the 31 
proposed conservation components would not cause any exceedance of landfill capacity. 32 

Electricity and Natural Gas 33 

Conservation components including habitat restoration and enhancement would, in some cases, 34 
involve substantial earthwork and ground disturbance. As discussed above under Impact UT-6, 35 
construction could potentially disrupt utility services, and ground disturbance has potential to 36 
damage underground utilities. The long-term conversion of existing utility corridors to habitat 37 
purposes could require the relocation of utility infrastructure, which could carry environmental 38 
effects. Mitigation Measures UT-6a, UT-6b, and UT-6c would be available to reduce the severity of 39 
these effects. 40 

Alternative 4 would restore, enhance, and protect thousands of acres of habitat, including the 41 
restoration of up to 65,000 acres of tidal habitat. The locations, construction, and operational details 42 
for these and other conservation components have not been identified. Adverse effects due to the 43 
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construction, operation and maintenance activities associated with the conservation components 1 
are not expected to result in the need for new government facilities to provide public services or the 2 
need for new or expanded water or wastewater treatment facilities based on increased demand. 3 
Environmental commitments into this alternative and would minimize construction-related 4 
accidents associated with hazardous materials spills, contamination, and fires that may result from 5 
construction of the conservation components. However, there is a potential for the disruption or 6 
relocation of utility infrastructure, which has the potential to result in an adverse effect. Further, no 7 
substantive adverse effects to solid waste management facilities are anticipated. Because the 8 
location and construction and operational details (i.e., water consumption and water sources 9 
associated with conservation components) related to these facilities and programs have not yet 10 
been developed, the need for new or expanded water or wastewater treatment facilities is uncertain. 11 
This effect would be adverse. 12 

CEQA Conclusion: Significant impacts could occur if implementation of the proposed conservation 13 
components would result in the need for the provision of, or the need for, new or physically altered 14 
government facilities from the increased need for public services; construction of new water and 15 
wastewater treatment facilities or generate a need for new water supply entitlements; generate 16 
solid waste in excess of permitted landfill capacity; or result in the disruption or relocation of 17 
utilities.  18 

Implementation of the proposed conservation components is not likely to require alteration or 19 
construction of new government facilities due to increased need for public services and utilities. 20 
Several measures to reduce stressors on covered species could result in water supply requirements, 21 
but are not expected to require substantial increases in demand on municipal water and wastewater 22 
treatment services.  23 

Based upon the capacity of the landfills in the region, and the waste diversion requirements set forth 24 
by the State of California, construction and operation activities associated with the proposed 25 
conservation components would not create a significant impact on solid waste management 26 
facilities.  27 

Potential impacts of implementing conservation components on law enforcement, fire protection 28 
and emergency response services within the ROAs would be less-than-significant with the 29 
incorporation of environmental commitments into this alternative and would minimize 30 
construction-related accidents associated with hazardous materials spills, contamination, and fires 31 
that may result from construction of the conservation components (Appendix 3B, Environmental 32 
Commitments).  33 

The need for new or expanded water or wastewater treatment facilities and the potential to disrupt 34 
utilities in the study area as a result of construction of operation of CMs 2-21 is unknown at this time 35 
due to the fact that locations have not been determined, nor have construction and operational 36 
details been settled upon. While Mitigation Measures UT-6a, UT-6b, and UT-6c could reduce the 37 
significance of impacts on utilities; it is uncertain whether these mitigations could reduce this 38 
impact in every case. Therefore, this impact would be significant and unavoidable.  39 

Mitigation Measure UT-6a: Verify Locations of Utility Infrastructure 40 

Please see Mitigation Measure UT-6a under Impact UT-6 in the discussion of Alternative 4. 41 
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Mitigation Measure UT-6b: Relocate Utility Infrastructure in a Way That Avoids or 1 
Minimizes Any Effect on Operational Reliability 2 

Please see Mitigation Measure UT-6b under Impact UT-6 in the discussion of Alternative 4. 3 

Mitigation Measure UT-6c: Relocate Utility Infrastructure in a Way That Avoids or 4 
Minimizes Any Effect on Worker and Public Health and Safety 5 

Please see Mitigation Measure UT-6c under Impact UT-6 in the discussion of Alternative 4. 6 
7 
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Chapter 21 1 

Energy 2 

21.3 Environmental Consequences 3 

21.3.1 Methods for Analysis 4 

21.3.1.1 Construction 5 

Electrical energy needs for construction were evaluated based on the estimated annual energy 6 
required for each alternative. The construction energy requirements were estimated from the 7 
facilities that would require electrical energy during construction, as described in DWR design 8 
documents for each alternative. The construction-related energy demand is considered temporary 9 
(i.e., will cease once construction is complete). Construction of the water conveyance facility would 10 
require the use of electricity for lighting, tunnel ventilation, tunnel boring, earth removal from the 11 
tunnels, and other construction machinery. Annual electrical energy use estimates for each 12 
alternative were provided by DWR and are summarized in Table 21-9. 13 

Table 21-9. Temporary Annual Electrical Use Estimates for Construction (MWh) 14 

Year 
Alt 1A,  
2A, 6A Alt 7, 8 Alt 3 Alt 4 Alt 5 

Alt 1C,  
2C, 6C 

Alt 1B,  
2B, 6B Alt 9 

2016 0 0 0 0 0 0 0 0 

2017 0 0 0 0 0 0 0 0 

2018 2,829 2,688 2,618 5,518 1,446 1,568 806 368 

2019 16,255 15,445 15,040 20,635 8,308 9,008 4,630 2,115 

2020 80,318 76,318 74,318 121,701 41,051 44,508 22,878 10,449 

2021 213,837 203,188 197,863 319,387 109,294 118,498 60,910 27,820 

2022 300,279 285,325 277,848 445,586 153,475 166,400 85,532 39,066 

2023 267,305 253,993 247,337 396,550 136,621 148,127 76,140 34,776 

2024 278,819 264,934 257,991 410,648 142,506 154,508 79,419 36,274 

2025 188,090 178,723 174,040 280,791 96,134 104,230 53,576 24,470 

2026 67,151 63,807 62,134 103,456 34,321 37,212 19,127 8,736 

2027 12,826 12,187 11,868 23,441 6,555 7,107 3,653 1,669 

2028 339 322 314 4,646 173 188 97 44 

2029 10 9 9 23 5 6 3 1 

Total 1,428,059 1,356,939 1,321,380 2,132,383 729,890 791,359 406,771 185,788 

 15 

Project construction would consume gasoline and diesel through operation of heavy-duty 16 
construction equipment and vehicles. Materials manufacturing would also consume energy, 17 
although information on the intensity and quantity of fuel used during manufacturing is currently 18 
unknown and beyond the scope of project-level environmental analyses. Accordingly, this analysis 19 
focuses on energy associated with physical construction of the water conveyance facilities (i.e., fuel 20 
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consumed by heavy-duty equipment and vehicles), and an analysis of energy associated with 1 
materials manufacturing is considered speculative and is not presented.  2 

DWR and 5RMK Inc. (5RMK) developed construction assumptions for diesel and gasoline 3 
consumption as part of an economic analysis (“cost estimate”) for Alternative 4. The cost estimate 4 
included daily fuel use values for off-road equipment (e.g., bulldozers), onsite vehicles (e.g., dump 5 
trucks), marine vessels, and locomotives. Fuel data from the cost estimate for these equipment and 6 
vehicles types were directly incorporated into the energy analysis. Diesel and gasoline consumption 7 
by offsite vehicles (i.e., employee commute vehicles, as needed vehicles, and material delivery 8 
vehicles) was calculated by converting greenhouse gas (GHG) emissions calculated by the air quality 9 
analysis (refer to Chapter 22, Air Quality and Greenhouse Gases) using the rate of carbon dioxide 10 
(CO2) emissions emitted per gallon of combusted gasoline (8.78 kilograms/gallon) and diesel (10.21 11 
kilograms/gallon) (Climate Registry 2015).  12 

Table 21-10 summarizes total construction-related diesel and gasoline consumption under 13 
Alternative 4. Anticipated fuel use by the BDCP Alternatives is qualitatively analyzed relative to the 14 
Alternative 4 estimate, based on similarities in construction design.  15 

Table 21-10. Alternative 4 Gasoline and Diesel Estimates for Construction (Million Gallons per 16 
Year) 17 

Year Gasoline Diesel Total 

2016 <1 <1 <1 

2017 <1 <1 <1 

2018 1 2 2 

2019 1 4 5 

2020 1 7 8 

2021 2 11 13 

2022 2 12 14 

2023 1 11 12 

2024 1 12 13 

2025 1 13 15 

2026 1 8 9 

2027 1 6 7 

2028 1 3 4 

2029 <1 1 1 

Total 15 90 104 

21.3.3 Effects and Mitigation Approaches 18 

21.3.3.2 Alternative 1A—Dual Conveyance with Pipeline/Tunnel and 19 

Intakes 1–5 (15,000 cfs; Operational Scenario A) 20 

Impact ENG-1: Wasteful or Inefficient Energy Use for Temporary Construction Activities 21 

NEPA Effects: Table 21-9 indicates that the total construction energy use estimate for the 22 
construction period would be about 1,428 GWh. That is an average of 119 GWh/year, with a peak 23 
use of 300 GWh occurring in 2022, concurrent with expected tunnel boring activity. Diesel and 24 



 
 

Energy 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

21-3 
2015 

ICF 00139.14 

 

gasoline consumption would likely be slightly greater than Alternative 4 (see Table 21-10), due to 1 
increased equipment and vehicle activity required to construct Alternative 1A. Based on the analysis 2 
presented in Chapter 22, Air Quality and Greenhouse Gases, it is estimated that Alternative 1A would 3 
result in 41% more CO2 from equipment and vehicles than Alternative 4. Using CO2 as a proxy for 4 
fuel consumption, Alternative 1A would consume approximately 147 million gallons of diesel and 5 
gasoline over the entire construction period. 6 

As discussed in Chapter 22, Air Quality and Greenhouse Gases, Section 22.3.3.2, construction of the 7 
water conveyance facilities associated with Alternative 1A includes all feasible control measures to 8 
improve equipment efficiency and reduce energy use. Although energy will be consumed as a result 9 
of construction activities, BMPs will ensure that only high-efficiency equipment is utilized during 10 
construction. Appendix 3B, Environmental Commitments, Section 3B.2.9.1 also outlines an 11 
equipment exhaust control plan that will reduce unnecessary equipment idling and ensure all 12 
construction equipment is in proper working condition according to manufacturer’s specifications. 13 
These and other policies will help reduce construction energy and are consistent with state and local 14 
legislation and policies to conserve energy. Construction activities would therefore not result in the 15 
wasteful, inefficient or unnecessary consumption of energy. Accordingly, there would be no adverse 16 
effect. 17 

CEQA Conclusion: Energy requirements for construction of the water conveyance facilities 18 
associated with Alternative 1A equate to 1,428 GWh during the construction period. Alternative 1A 19 
would also consume approximately 147 million gallons of diesel and gasoline. As discussed in 20 
Chapter 22, Air Quality and Greenhouse Gases, Section 22.3.3.2, construction activities include all 21 
feasible control measures to improve equipment efficiency and reduce energy use. Construction of 22 
the water conveyance facilities associated with Alternative 1A would therefore not result in the 23 
wasteful, inefficient or unnecessary consumption of energy. Accordingly, this impact would be less 24 
than significant and no mitigation is required. 25 

21.3.3.3 Alternative 1B—Dual Conveyance with East Alignment and 26 

Intakes 1–5 (15,000 cfs; Operational Scenario A) 27 

Impact ENG-1: Wasteful or Inefficient Energy Use for Temporary Construction Activities 28 

NEPA Effects: Table 21-9 indicates that the total construction energy use estimate for the  29 
construction period would be about 407 GWh. This is an average of 34 GWh/year, with a peak use of 30 
86 GWh occurring in 2022. Diesel and gasoline consumption would likely be slightly greater than 31 
Alternative 4 (see Table 21-10), due to increased equipment and vehicle activity required to 32 
construct Alternative 1B. Based on the analysis presented in Chapter 22, Air Quality and Greenhouse 33 
Gases, it is estimated that Alternative 1B would result in 29% more CO2 from equipment and 34 
vehicles than Alternative 4. Using CO2 as a proxy for fuel consumption, Alternative 1B would 35 
consume approximately 134 million gallons of diesel and gasoline over the entire construction 36 
period. 37 

As discussed in Chapter 22, Air Quality and Greenhouse Gases, Section 22.3.3.3, construction of the 38 
water conveyance facilities associated with Alternative 1B includes all feasible control measures to 39 
improve equipment efficiency and reduce energy use. Although energy will be consumed as a result 40 
of construction activities, BMPs will ensure that only high-efficiency equipment is utilized during 41 
construction. Appendix 3B, Environmental Commitments, Section 3B.2.9.1 also outlines an 42 
equipment exhaust control plan that will reduce unnecessary equipment idling and ensure all 43 
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construction equipment is in proper working condition according to manufacturer’s specifications. 1 
These and other policies will help reduce construction energy and are consistent with state and local 2 
legislation and policies to conserve energy. Construction activities would therefore not result in the 3 
wasteful, inefficient or unnecessary consumption of energy. Accordingly, there would be no adverse 4 
effect. 5 

CEQA Conclusion: Energy requirements for construction of the water conveyance facilities 6 
associated with Alternative 1B equate to 407 GWh during the construction period. Alternative 1B 7 
would also consume approximately 134 million gallons of diesel and gasoline. As discussed in 8 
Chapter 22, Air Quality and Greenhouse Gases, Section 22.3.3.3, construction activities include all 9 
feasible control measures to improve equipment efficiency and reduce energy use. Construction of 10 
the water conveyance facilities associated with Alternative 1B would therefore not result in the 11 
wasteful, inefficient or unnecessary consumption of energy. Accordingly, this impact would be less 12 
than significant and no mitigation is required. 13 

21.3.3.4 Alternative 1C—Dual Conveyance with West Alignment and 14 

Intakes W1–W5 (15,000 cfs; Operational Scenario A) 15 

Impact ENG-1: Wasteful or Inefficient Energy Use for Temporary Construction Activities 16 

NEPA Effects: Table 21-9 indicates that the total construction energy use estimate for the 17 
construction period would be about 791 GWh. That is an average of 66 GWh/year, with a peak use of 18 
166 GWh occurring in 2022. Diesel and gasoline consumption would likely be slightly greater than 19 
Alternative 4 (see Table 21-10), due to increased equipment and vehicle activity required to 20 
construct Alternative 1C. Based on the analysis presented in Chapter 22, Air Quality and Greenhouse 21 
Gases, it is estimated that Alternative 1C would result in 48% more CO2 from equipment and 22 
vehicles than Alternative 4. Using CO2 as a proxy for fuel consumption, Alternative 1C would 23 
consume approximately 154 million gallons of diesel and gasoline over the entire construction 24 
period. 25 

As discussed in Chapter 22, Air Quality and Greenhouse Gases, Section 22.3.3.4, construction of the 26 
water conveyance facilities associated with Alternative 1C includes all feasible control measures to 27 
improve equipment efficiency and reduce energy use. Although energy will be consumed as a result 28 
of construction activities, BMPs will ensure that only high-efficiency equipment is utilized during 29 
construction. Appendix 3B, Environmental Commitments, Section 3B.2.9.1 also outlines an 30 
equipment exhaust control plan that will reduce unnecessary equipment idling and ensure all 31 
construction equipment is in proper working condition according to manufacturer’s specifications. 32 
These and other policies will help reduce construction energy and are consistent with state and local 33 
legislation and policies to conserve energy. Construction activities would therefore not result in the 34 
wasteful, inefficient or unnecessary consumption of energy. Accordingly, there would be no adverse 35 
effect. 36 

CEQA Conclusion: Energy requirements for construction of the water conveyance facilities 37 
associated with Alternative 1C equate to 791 GWh during the construction period. As discussed in 38 
Chapter 22, Air Quality and Greenhouse Gases, Section 22.3.3.4, construction activities include all 39 
feasible control measures to improve equipment efficiency and reduce energy use. Construction of 40 
the water conveyance facilities associated with Alternative 1C would therefore not result in the 41 
wasteful, inefficient or unnecessary consumption of energy. Accordingly, this impact would be less 42 
than significant and no mitigation is required. 43 
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21.3.3.5 Alternative 2A—Dual Conveyance with Pipeline/Tunnel and Five 1 

Intakes (15,000 cfs; Operational Scenario B) 2 

Impact ENG-1: Wasteful or Inefficient Energy Use for Temporary Construction Activities 3 

NEPA Effects: Table 21-9 indicates that the total construction energy use estimate for the 4 
construction period would be about 1,428 GWh. That is an average of 119 GWh/year, with a peak 5 
use of 300 GWh occurring in 2022. Diesel and gasoline consumption would be similar to Alternative 6 
1A equate to approximately 147 million gallons over the construction period. 7 

As discussed in Chapter 22, Air Quality and Greenhouse Gases, Section 22.3.3.5, construction of the 8 
water conveyance facilities associated with Alternative 2A includes all feasible control measures to 9 
improve equipment efficiency and reduce energy use. Although energy will be consumed as a result 10 
of construction activities, BMPs will ensure that only high-efficiency equipment is utilized during 11 
construction. Appendix 3B, Environmental Commitments, Section 3B.2.9.1 also outlines an 12 
equipment exhaust control plan that will reduce unnecessary equipment idling and ensure all 13 
construction equipment is in proper working condition according to manufacturer’s specifications. 14 
These and other policies will help reduce construction energy and are consistent with state and local 15 
legislation and policies to conserve energy. Construction activities would therefore not result in the 16 
wasteful, inefficient or unnecessary consumption of energy. Accordingly, there would be no adverse 17 
effect. 18 

CEQA Conclusion: Energy requirements for construction of the water conveyance facilities 19 
associated with Alternative 2A equate to 1,428 GWh during the construction period. Diesel and 20 
gasoline consumption would be similar to Alternative 1A equate to approximately 147 million 21 
gallons over the construction period. As discussed in Chapter 22, Air Quality and Greenhouse Gases, 22 
Section 22.3.3.5, construction activities include all feasible control measures to improve equipment 23 
efficiency and reduce energy use. Construction of the water conveyance facilities associated with 24 
Alternative 2A would therefore not result in the wasteful, inefficient or unnecessary consumption of 25 
energy. Accordingly, this impact would be less than significant and no mitigation is required. 26 

21.3.3.6 Alternative 2B—Dual Conveyance with East Alignment and Five 27 

Intakes (15,000 cfs; Operational Scenario B) 28 

Impact ENG-1: Wasteful or Inefficient Energy Use for Temporary Construction Activities 29 

NEPA Effects: Table 21-9 indicates that the total construction energy use estimate for the 30 
construction period would be about 407 GWh. This is an average of 34 GWh/year, with a peak use of 31 
86 GWh occurring in 2022. Diesel and gasoline consumption would be similar to Alternative 1B 32 
equate to approximately 134 million gallons over the construction period.  33 

As discussed in Chapter 22, Air Quality and Greenhouse Gases, Section 22.3.3.6, construction of the 34 
water conveyance facilities associated with Alternative 2B includes all feasible control measures to 35 
improve equipment efficiency and reduce energy use. Although energy will be consumed as a result 36 
of construction activities, BMPs will ensure that only high-efficiency equipment is utilized during 37 
construction. Appendix 3B, Environmental Commitments, Section 3B.2.9.1 also outlines an 38 
equipment exhaust control plan that will reduce unnecessary equipment idling and ensure all 39 
construction equipment is in proper working condition according to manufacturer’s specifications. 40 
These and other policies will help reduce construction energy and are consistent with state and local 41 
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legislation and policies to conserve energy. Construction activities would therefore not result in the 1 
wasteful, inefficient or unnecessary consumption of energy. Accordingly, there would be no adverse 2 
effect. 3 

CEQA Conclusion: Energy requirements for construction of the water conveyance facilities 4 
associated with Alternative 2B equate to 407 GWh during the construction period. Diesel and 5 
gasoline consumption would be similar to Alternative 1B equate to approximately 134 million 6 
gallons over the construction period. As discussed in Chapter 22, Air Quality and Greenhouse Gases, 7 
Section 22.3.3.6, construction activities include all feasible control measures to improve equipment 8 
efficiency and reduce energy use. Construction of the water conveyance facilities associated with 9 
Alternative 2B would therefore not result in the wasteful, inefficient or unnecessary consumption of 10 
energy. Accordingly, this impact would be less than significant and no mitigation is required. 11 

21.3.3.7 Alternative 2C—Dual Conveyance with West Alignment and 12 

Intakes W1–W5 (15,000 cfs; Operational Scenario B) 13 

Impact ENG-1: Wasteful or Inefficient Energy Use for Temporary Construction Activities 14 

NEPA Effects: Table 21-9 indicates that the total construction energy use estimate for the 15 
construction period would be about 791 GWh. This is an average of 66 GWh/year, with a peak use of 16 
166 GWh occurring in 2022. Diesel and gasoline consumption would be similar to Alternative 1C 17 
equate to approximately 154 million gallons over the construction period.  18 

As discussed in Chapter 22, Air Quality and Greenhouse Gases, Section 22.3.3.7, construction of the 19 
water conveyance facilities associated with Alternative 2C includes all feasible control measures to 20 
improve equipment efficiency and reduce energy use. Although energy will be consumed as a result 21 
of construction activities, BMPs will ensure that only high-efficiency equipment is utilized during 22 
construction. Appendix 3B, Environmental Commitments, Section 3B.2.9.1 also outlines an 23 
equipment exhaust control plan that will reduce unnecessary equipment idling and ensure all 24 
construction equipment is in proper working condition according to manufacturer’s specifications. 25 
These and other policies will help reduce construction energy and are consistent with state and local 26 
legislation and policies to conserve energy. Construction activities would therefore not result in the 27 
wasteful, inefficient or unnecessary consumption of energy. Accordingly, there would be no adverse 28 
effect. 29 

CEQA Conclusion: Energy requirements for construction of the water conveyance facilities 30 
associated with Alternative 2C equate to 791 GWh during the construction period. Diesel and 31 
gasoline consumption would be similar to Alternative 1C equate to approximately 154 million 32 
gallons over the construction period. As discussed in Chapter 22, Air Quality and Greenhouse Gases, 33 
Section 22.3.3.7, construction activities include all feasible control measures to improve equipment 34 
efficiency and reduce energy use. Construction of the water conveyance facilities associated with 35 
Alternative 2C would therefore not result in the wasteful, inefficient or unnecessary consumption of 36 
energy. Accordingly, this impact would be less than significant and no mitigation is required. 37 

21.3.3.8 Alternative 3—Dual Conveyance with Pipeline/Tunnel and 38 

Intakes 1 and 2 (6,000 cfs; Operational Scenario A) 39 

Impact ENG-1: Wasteful or Inefficient Energy Use for Temporary Construction Activities 40 
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NEPA Effects: Table 21-9 indicates that the total construction energy use estimate for the 1 
construction period would be about 1,321 GWh. This is an average of 110 GWh/year, with a peak 2 
use of 278 GWh occurring in 2022. Diesel and gasoline consumption would likely be slightly lower 3 
than Alternative 4 (see Table 21-10), due to reduced equipment and vehicle activity required to 4 
construct Alternative 3. Based on the analysis presented in Chapter 22, Air Quality and Greenhouse 5 
Gases, it is estimated that Alternative 3 would result in 5% less CO2 from equipment and vehicles 6 
than Alternative 4. Using CO2 as a proxy for fuel consumption, Alternative 3 would consume 7 
approximately 99 million gallons of diesel and gasoline over the entire construction period. 8 

As discussed in Chapter 22, Air Quality and Greenhouse Gases, Section 22.3.3.8, construction of the 9 
water conveyance facilities associated with Alternative 3 includes all feasible control measures to 10 
improve equipment efficiency and reduce energy use. Although energy will be consumed as a result 11 
of construction activities, BMPs will ensure that only high-efficiency equipment is utilized during 12 
construction. Appendix 3B, Environmental Commitments, Section 3B.2.9.1 also outlines an 13 
equipment exhaust control plan that will reduce unnecessary equipment idling and ensure all 14 
construction equipment is in proper working condition according to manufacturer’s specifications. 15 
These and other policies will help reduce construction energy and are consistent with state and local 16 
legislation and policies to conserve energy. Construction activities would therefore not result in the 17 
wasteful, inefficient or unnecessary consumption of energy. Accordingly, there would be no adverse 18 
effect. 19 

CEQA Conclusion: Energy requirements for construction of the water conveyance facilities 20 
associated with Alternative 3 equate to 1,321 GWh during the construction period. Alternative 3 21 
would also consume approximately 99 million gallons of diesel and gasoline. As discussed in Chapter 22 
22, Air Quality and Greenhouse Gases, Section 22.3.3.8, construction activities include all feasible 23 
control measures to improve equipment efficiency and reduce energy use. Construction of the water 24 
conveyance facilities associated with Alternative 3 would therefore not result in the wasteful, 25 
inefficient or unnecessary consumption of energy. Accordingly, this impact would be less than 26 
significant and no mitigation is required. 27 

21.3.3.9 Alternative 4—Dual Conveyance with Modified Pipeline/Tunnel 28 

and Intakes 2, 3, and 5 (9,000 cfs; Operational Scenario H) 29 

Alternative 4 would require energy transmission and use for a pumping capacity of 9,000 cfs at 30 
north Delta intakes and conveyance through the tunnel. The maximum power requirements to 31 
operate the alternative would be about 50 MW for pumping to transport a maximum flow of 9,000 32 
cfs from the Sacramento River near Hood to the SWP Clifton Court Forebay near Tracy. The north 33 
Delta intakes and conveyance energy factor for Alternative 4 is 65 MWh/TAF. 34 

Impact ENG-1: Wasteful or Inefficient Energy Use for Temporary Construction Activities 35 

NEPA Effects: Table 21-9 indicates that the total construction energy use estimate for the 36 
construction period would be about 2,132 GWh. This is an average of 178 GWh/year, with a peak 37 
use of 446 GWh occurring in 2022. Alternative 4 would also consume approximately 104 million 38 
gallons of diesel and gasoline (see Table 21-10). 39 

As discussed in Chapter 22, Air Quality and Greenhouse Gases, Section 22.3.3.9, construction of the 40 
water conveyance facilities associated with Alternative 4 includes all feasible control measures to 41 
improve equipment efficiency and reduce energy use. Although energy will be consumed as a result 42 
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of construction activities, BMPs will ensure that only high-efficiency equipment is utilized during 1 
construction. Appendix 3B, Environmental Commitments, Section 3B.2.9.1 also outlines an 2 
equipment exhaust control plan that will reduce unnecessary equipment idling and ensure all 3 
construction equipment is in proper working condition according to manufacturer’s specifications. 4 
These and other policies will help reduce construction energy and are consistent with state and local 5 
legislation and policies to conserve energy. Construction activities would therefore not result in the 6 
wasteful, inefficient or unnecessary consumption of energy. Accordingly, there would be no adverse 7 
effect. 8 

CEQA Conclusion: Energy requirements for construction of the water conveyance facilities 9 
associated with Alternative 4 would equate to 2,132 GWh during the construction period. 10 
Alternative 4 would also consume approximately 104 million gallons of diesel and gasoline. As 11 
discussed in Chapter 22, Air Quality and Greenhouse Gases, Section 22.3.3.9, construction activities 12 
include all feasible control measures to improve equipment efficiency and reduce energy use. 13 
Construction of the water conveyance facilities associated with Alternative 4 would therefore not 14 
result in the wasteful, inefficient or unnecessary consumption of energy. Accordingly, this impact 15 
would be less than significant and no mitigation is required. 16 

Impact ENG-2: Wasteful or Inefficient Energy Use for Pumping and Conveyance 17 

NEPA Effects: As shown in Table 21-12, for Alternative 4, the average north Delta intake pumping 18 
under Scenario H1 would be 2,674 TAF/yr under 2025 conditions and 2,463 TAF/yr under 2060 19 
conditions. Under Scenario H4, average north Delta intake pumping would be 2,2883 TAF/yr under 20 
2025 conditions and 2,144 TAF/yr under 2060 conditions. The energy use for north Delta intake 21 
pumping and tunnel conveyance was estimated to be 161 GWh/yr (2060 conditions) and 140 22 
GWh/yr (2060 conditions) for Scenarios H1 and H4, respectively. These two scenarios reflect the 23 
range of effects that would result from the four potential outcomes under Alternative 4. While all 24 
scenarios would increase energy demand at the north delta, relative to the No Action Alternative, 25 
operation of the water conveyance facility would be managed to maximize efficient energy use, 26 
including off-peak pumping and use of gravity. Accordingly, implementation of Alternative 4 would 27 
not result in a wasteful or inefficient energy use. There would be no adverse effect. 28 

CEQA Conclusion: Operation of Alternative 4 under Scenario H1 would require an additional 175 29 
GWh/yr under 2025 conditions and 161 GWh/yr under 2060 conditions for north Delta pumping, 30 
relative to Existing Conditions. Operation of Alternative 4 under Scenario H4 would require an 31 
additional 150 GWh/yr under 2025 conditions and 140 GWh/yr under 2060 conditions for north 32 
Delta pumping, relative to Existing Conditions. Operation of the water conveyance facility would be 33 
managed to maximize efficient energy use, including off-peak pumping and use of gravity. 34 
Accordingly, implementation of Alternative 4 would not result in a wasteful or inefficient energy use. 35 
Accordingly, this impact would be less than significant. No mitigation is required. 36 

Impact ENG-3: Compatibility of the Proposed Water Conveyance Facilities and CM2–CM21 37 
with Plans and Policies 38 

NEPA Effects: The potential for inconsistencies with plans or polices would be similar to the 39 
discussion in Alternative 1A, Impact ENG-3. Construction and implementation of Alternative 4 40 
would be compatible with applicable plans and policies related to energy sources. 41 

CEQA Conclusion: Physical effects associated with implementation of the alternative are discussed 42 
in impacts ENG-1 and ENG-2, above and no additional CEQA conclusion is required related to the 43 
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consistency of the alternative with relevant plans and polices. The relationship between plans, 1 
policies, and regulations and impacts on the physical environment is discussed in Chapter 13, Land 2 
Use, Section 13.2.3 3 

21.3.3.10 Alternative 5—Dual Conveyance with Pipeline/Tunnel and 4 

Intake 1 (3,000 cfs; Operational Scenario C) 5 

Impact ENG-1: Wasteful or Inefficient Energy Use for Temporary Construction Activities 6 

NEPA Effects: Table 21-9 indicates that the total construction energy use estimate for the 7 
construction period would be about 730 GWh. This is an average of 61 GWh/year, with a peak use of 8 
153 GWh occurring in 2022. Diesel and gasoline consumption would likely be slightly lower than 9 
Alternative 4 (see Table 21-10), due to reduced equipment and vehicle activity required to construct 10 
Alternative 5. Based on the analysis presented in Chapter 22, Air Quality and Greenhouse Gases, it is 11 
estimated that Alternative 5 would result in 16% less CO2 from equipment and vehicles than 12 
Alternative 4. Using CO2 as a proxy for fuel consumption, Alternative 5 would consume 13 
approximately 87 million gallons of diesel and gasoline over the entire construction period. 14 

As discussed in Chapter 22, Air Quality and Greenhouse Gases, Section 22.3.3.10, construction of the 15 
water conveyance facilities associated with Alternative 5 includes all feasible control measures to 16 
improve equipment efficiency and reduce energy use. Although energy will be consumed as a result 17 
of construction activities, BMPs will ensure that only high-efficiency equipment is utilized during 18 
construction. Appendix 3B, Environmental Commitments, Section 3B.2.9.1 also outlines an 19 
equipment exhaust control plan that will reduce unnecessary equipment idling and ensure all 20 
construction equipment is in proper working condition according to manufacturer’s specifications. 21 
These and other policies will help reduce construction energy and are consistent with state and local 22 
legislation and policies to conserve energy. Construction activities would therefore not result in the 23 
wasteful, inefficient or unnecessary consumption of energy. Accordingly, there would be no adverse 24 
effect. 25 

CEQA Conclusion: Energy requirements for construction of the water conveyance facilities 26 
associated with Alternative 5 equate to 730 GWh during the construction period. Alternative 4 27 
would also consume approximately 87 million gallons of diesel and gasoline. As discussed in Chapter 28 
22, Air Quality and Greenhouse Gases, Section 22.3.3.10, construction activities include all feasible 29 
control measures to improve equipment efficiency and reduce energy use. Construction of the water 30 
conveyance facilities associated with Alternative 5 would therefore not result in the wasteful, 31 
inefficient or unnecessary consumption of energy. Accordingly, this impact would be less than 32 
significant and no mitigation is required. 33 

21.3.3.11 Alternative 6A—Isolated Conveyance with Pipeline/Tunnel and 34 

Intakes 1-5 (15,000 cfs; Operational Scenario D) 35 

Impact ENG-1: Wasteful or Inefficient Energy Use for Temporary Construction Activities 36 

NEPA Effects: Table 21-9 indicates that the total construction energy use estimate for the  37 
construction period would be about 1,428 GWh. This is an average of 119 GWh/year, with a peak 38 
use of 300 GWh occurring in 2022. Diesel and gasoline consumption would be similar to Alternative 39 
1A equate to approximately 147 million gallons over the construction period. 40 
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As discussed in Chapter 22, Air Quality and Greenhouse Gases, Section 22.3.3.11, construction of the 1 
water conveyance facilities associated with Alternative 6A includes all feasible control measures to 2 
improve equipment efficiency and reduce energy use. Although energy will be consumed as a result 3 
of construction activities, BMPs will ensure that only high-efficiency equipment is utilized during 4 
construction. Appendix 3B, Environmental Commitments, Section 3B.2.9.1 also outlines an 5 
equipment exhaust control plan that will reduce unnecessary equipment idling and ensure all 6 
construction equipment is in proper working condition according to manufacturer’s specifications. 7 
These and other policies will help reduce construction energy and are consistent with state and local 8 
legislation and policies to conserve energy. Construction activities would therefore not result in the 9 
wasteful, inefficient or unnecessary consumption of energy. Accordingly, there would be no adverse 10 
effect. 11 

CEQA Conclusion: Energy requirements for construction of the water conveyance facilities 12 
associated with Alternative 6A equate to 1,428 GWh during the construction period. Alternative 6A 13 
would also consume approximately 147 million gallons of diesel and gasoline. As discussed in 14 
Chapter 22, Air Quality and Greenhouse Gases, Section 22.3.3.11, construction activities include all 15 
feasible control measures to improve equipment efficiency and reduce energy use. Construction of 16 
the water conveyance facilities associated with Alternative 6A would therefore not result in the 17 
wasteful, inefficient or unnecessary consumption of energy. Accordingly, this impact would be less 18 
than significant and no mitigation is required. 19 

21.3.3.12 Alternative 6B—Isolated Conveyance with East Alignment and 20 

Intakes 1–5 (15,000 cfs; Operational Scenario D) 21 

Impact ENG-1: Wasteful or Inefficient Energy Use for Temporary Construction Activities 22 

NEPA Effects: Table 21-9 indicates that the total construction energy use estimate for the 23 
construction period would be about 407 GWh. This is an average of 34 GWh/year, with a peak use of 24 
86 GWh occurring in 2022. Diesel and gasoline consumption would be similar to Alternative 1B 25 
equate to approximately 134 million gallons over the construction period.  26 

As discussed in Chapter 22, Air Quality and Greenhouse Gases, Section 22.3.3.12, construction of the 27 
water conveyance facilities associated with Alternative 6B includes all feasible control measures to 28 
improve equipment efficiency and reduce energy use. Although energy will be consumed as a result 29 
of construction activities, BMPs will ensure that only high-efficiency equipment is utilized during 30 
construction. Appendix 3B, Environmental Commitments, Section 3B.2.9.1 also outlines an 31 
equipment exhaust control plan that will reduce unnecessary equipment idling and ensure all 32 
construction equipment is in proper working condition according to manufacturer’s specifications. 33 
These and other policies will help reduce construction energy and are consistent with state and local 34 
legislation and policies to conserve energy. Construction activities would therefore not result in the 35 
wasteful, inefficient or unnecessary consumption of energy. Accordingly, there would be no adverse 36 
effect. 37 

CEQA Conclusion: Energy requirements for construction of the water conveyance facilities 38 
associated with Alternative 6B equate to 407 GWh during the construction period. Alternative 1B 39 
would also consume approximately 134 million gallons of diesel and gasoline. As discussed in 40 
Chapter 22, Air Quality and Greenhouse Gases, Section 22.3.3.12, construction activities include all 41 
feasible control measures to improve equipment efficiency and reduce energy use. Construction of 42 
the water conveyance facilities associated with Alternative 6B would therefore not result in the 43 
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wasteful, inefficient or unnecessary consumption of energy. Accordingly, this impact would be less 1 
than significant and no mitigation is required. 2 

21.3.3.13 Alternative 6C—Isolated Conveyance with West Alignment and 3 

Intakes W1–W5 (15,000 cfs; Operational Scenario D) 4 

Impact ENG-1: Wasteful or Inefficient Energy Use for Temporary Construction Activities 5 

NEPA Effects: Table 21-9 indicates that the total construction energy use estimate for the 6 
construction period would be about 791 GWh. This is an average of 66 GWh/year, with a peak use of 7 
166 GWh occurring in 2022. Diesel and gasoline consumption would be similar to Alternative 1C 8 
equate to approximately 154 million gallons over the construction period.  9 

As discussed in Chapter 22, Air Quality and Greenhouse Gases, Section 22.3.3.13, construction of the 10 
water conveyance facilities associated with Alternative 6C includes all feasible control measures to 11 
improve equipment efficiency and reduce energy use. Although energy will be consumed as a result 12 
of construction activities, BMPs will ensure that only high-efficiency equipment is utilized during 13 
construction. Appendix 3B, Environmental Commitments, Section 3B.2.9.1 also outlines an 14 
equipment exhaust control plan that will reduce unnecessary equipment idling and ensure all 15 
construction equipment is in proper working condition according to manufacturer’s specifications. 16 
These and other policies will help reduce construction energy and are consistent with state and local 17 
legislation and policies to conserve energy. Construction activities would therefore not result in the 18 
wasteful, inefficient or unnecessary consumption of energy. Accordingly, there would be no adverse 19 
effect. 20 

CEQA Conclusion: Energy requirements for construction of the water conveyance facilities 21 
associated with Alternative 6C equate to 791 GWh during the construction period. Alternative 1C 22 
would also consume approximately 154 million gallons of diesel and gasoline. As discussed in 23 
Chapter 22, Air Quality and Greenhouse Gases, Section 22.3.3.13, construction activities include all 24 
feasible control measures to improve equipment efficiency and reduce energy use. Construction of 25 
the water conveyance facilities associated with Alternative 6C would therefore not result in the 26 
wasteful, inefficient or unnecessary consumption of energy. Accordingly, this impact would be less 27 
than significant and no mitigation is required. 28 

21.3.3.14 Alternative 7—Dual Conveyance with Pipeline/Tunnel, Intakes 2, 29 

3, and 5, and Enhanced Aquatic Conservation (9,000 cfs; 30 

Operational Scenario E) 31 

Impact ENG-1: Wasteful or Inefficient Energy Use for Temporary Construction Activities 32 

NEPA Effects: Table 21-9 indicates that the total construction energy use estimate for the 33 
construction period would be about 1,357 GWh. This is an average of 113 GWh/year, with a peak 34 
use of 285 GWh occurring in 2022. Diesel and gasoline consumption would likely be slightly greater 35 
than Alternative 4 (see Table 21-10), due to increased equipment and vehicle activity required to 36 
construct Alternative 7. Based on the analysis presented in Chapter 22, Air Quality and Greenhouse 37 
Gases, it is estimated that Alternative 7 would result in 8% more CO2 from equipment and vehicles 38 
than Alternative 4. Using CO2 as a proxy for fuel consumption, Alternative 7 would consume 39 
approximately 117 million gallons of diesel and gasoline over the entire construction period. 40 
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As discussed in Chapter 22, Air Quality and Greenhouse Gases, Section 22.3.3.14, construction of the 1 
water conveyance facilities associated with Alternative 7 includes all feasible control measures to 2 
improve equipment efficiency and reduce energy use. Although energy will be consumed as a result 3 
of construction activities, BMPs will ensure that only high-efficiency equipment is utilized during 4 
construction. Appendix 3B, Environmental Commitments, Section 3B.2.9.1 also outlines an 5 
equipment exhaust control plan that will reduce unnecessary equipment idling and ensure all 6 
construction equipment is in proper working condition according to manufacturer’s specifications. 7 
These and other policies will help reduce construction energy and are consistent with state and local 8 
legislation and policies to conserve energy. Construction activities would therefore not result in the 9 
wasteful, inefficient or unnecessary consumption of energy. Accordingly, there would be no adverse 10 
effect. 11 

CEQA Conclusion: Energy requirements for construction of the water conveyance facilities 12 
associated with Alternative 7 equate to 1,357 GWh during the construction period. Alternative 7 13 
would also consume approximately 117 million gallons of diesel and gasoline. As discussed in 14 
Chapter 22, Air Quality and Greenhouse Gases, Section 22.3.3.14, construction activities include all 15 
feasible control measures to improve equipment efficiency and reduce energy use. Construction of 16 
the water conveyance facilities associated with Alternative 7 would therefore not result in the 17 
wasteful, inefficient or unnecessary consumption of energy. Accordingly, this impact would be less 18 
than significant and no mitigation is required. 19 

21.3.3.15 Alternative 8—Dual Conveyance with Pipeline/Tunnel, Intakes 2, 20 

3, and 5, and Increased Delta Outflow (9,000 cfs; Operational 21 

Scenario F) 22 

Impact ENG-1: Wasteful or Inefficient Energy Use for Temporary Construction Activities 23 

NEPA Effects: Table 21-9 indicates that the total construction energy use estimate for the 24 
construction period would be about 1,357 GWh. This is an average of 113 GWh/year, with a peak 25 
use of 285 GWh occurring in 2022. Diesel and gasoline consumption would be similar to Alternative 26 
8 equate to approximately 117 million gallons over the construction period.  27 

As discussed in Chapter 22, Air Quality and Greenhouse Gases, Section 22.3.3.15, construction of the 28 
water conveyance facilities associated with Alternative 8 includes all feasible control measures to 29 
improve equipment efficiency and reduce energy use. Although energy will be consumed as a result 30 
of construction activities, BMPs will ensure that only high-efficiency equipment is utilized during 31 
construction. Appendix 3B, Environmental Commitments, Section 3B.2.9.1 also outlines an 32 
equipment exhaust control plan that will reduce unnecessary equipment idling and ensure all 33 
construction equipment is in proper working condition according to manufacturer’s specifications. 34 
These and other policies will help reduce construction energy and are consistent with state and local 35 
legislation and policies to conserve energy. Construction activities would therefore not result in the 36 
wasteful, inefficient or unnecessary consumption of energy. Accordingly, there would be no adverse 37 
effect. 38 

CEQA Conclusion: Energy requirements for construction of the water conveyance facilities 39 
associated with Alternative 8 equate to 1,357 GWh during the construction period. Alternative 8 40 
would also consume approximately 117 million gallons of diesel and gasoline. As discussed in 41 
Chapter 22, Air Quality and Greenhouse Gases, Section 22.3.3.15, construction activities include all 42 
feasible control measures to improve equipment efficiency and reduce energy use. Construction of 43 
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the water conveyance facilities associated with Alternative 8 would therefore not result in the 1 
wasteful, inefficient or unnecessary consumption of energy. Accordingly, this impact would be less 2 
than significant and no mitigation is required. 3 

21.3.3.16 Alternative 9—Through Delta/Separate Corridors (15,000 cfs; 4 

Operational Scenario G) 5 

Impact ENG-1: Wasteful or Inefficient Energy Use for Temporary Construction Activities 6 

NEPA Effects: Table 21-9 indicates that the total construction energy use estimate for the 7 
construction period would be about 186 GWh. This is an average of 15 GWh/year, with a peak use of 8 
39 GWh occurring in 2022. Diesel and gasoline consumption would likely be slightly lower than 9 
Alternative 4 (see Table 21-10), due to reduced equipment and vehicle activity required to construct 10 
Alternative 9. Based on the analysis presented in Chapter 22, Air Quality and Greenhouse Gases, it is 11 
estimated that Alternative 9 would result in 22% less CO2 from equipment and vehicles than 12 
Alternative 4. Using CO2 as a proxy for fuel consumption, Alternative 9 would consume 13 
approximately 81 million gallons of diesel and gasoline over the entire construction period. 14 

As discussed in Chapter 22, Air Quality and Greenhouse Gases, Section 22.3.3.16, construction of the 15 
water conveyance facilities associated with Alternative 9 includes all feasible control measures to 16 
improve equipment efficiency and reduce energy use. Although energy will be consumed as a result 17 
of construction activities, BMPs will ensure that only high-efficiency equipment is utilized during 18 
construction. Appendix 3B, Environmental Commitments, Section 3B.2.9.1 also outlines an 19 
equipment exhaust control plan that will reduce unnecessary equipment idling and ensure all 20 
construction equipment is in proper working condition according to manufacturer’s specifications. 21 
These and other policies will help reduce construction energy and are consistent with state and local 22 
legislation and policies to conserve energy. Construction activities would therefore not result in the 23 
wasteful, inefficient or unnecessary consumption of energy. Accordingly, there would be no adverse 24 
effect. 25 

CEQA Conclusion: Energy requirements for construction of the water conveyance facilities 26 
associated with Alternative 9 equate to 186 GWh during the construction period. Alternative 9 27 
would also consume approximately 81 million gallons of diesel and gasoline. As discussed in Chapter 28 
22, Air Quality and Greenhouse Gases, Section 22.3.3.16, construction activities include all feasible 29 
control measures to improve equipment efficiency and reduce energy use. Construction of the water 30 
conveyance facilities associated with Alternative 9 would therefore not result in the wasteful, 31 
inefficient or unnecessary consumption of energy. Accordingly, this impact would be less than 32 
significant and no mitigation is required. 33 

21.3.3.17 Cumulative Analysis 34 

Impact ENG-3: Cumulative Impact on EnergyError! Bookmark not defined. Use from Diesel and 35 
Gasoline Consumption during Construction 36 

NEPA Effects: AlternativesError! Bookmark not defined. 1A through 9 37 

Project construction would consume gasoline and diesel through operation of heavy-duty 38 
construction equipment and vehicles. Alternatives 1A through 9 and the cumulative projects listed 39 
in Table 5.2.2.17-1 would all incorporate energy-saving measures required by a myriad of state and 40 
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local energy policies to improve energy efficiency and reduce waste. Measures pursued by the 1 
project are summarized in Appendix 3B, Environmental Commitments. With all projects, including 2 
the proposed project, implementing similar measures, a cumulative effect related to the inefficient 3 
use of energy would not occur. 4 

CEQA Conclusion: Project construction would consume gasoline and diesel through operation of 5 
heavy-duty construction equipment and vehicles. Alternatives 1A through 9 and the cumulative 6 
projects listed in Table 5.2.2.17-1 would all incorporate energy-saving measures required by a 7 
myriad of state and local energy policies to improve energy efficiency and reduce waste. Measures 8 
pursued by the project are summarized in Appendix 3B, Environmental Commitments. With all 9 
projects, including the proposed project, implementing similar measures, a cumulative impact 10 
related to the inefficient use of energy would not occur. No mitigation is required. 11 
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Chapter 22 1 

Air Quality and Greenhouse Gases 2 

22.1 Affected Environment/Environmental Setting 3 

The Plan Area (the area covered by the BDCP) consists of the Sacramento–San Joaquin River Delta, 4 

the Suisun Marsh, the Yolo Bypass, and the Areas of Additional Analysis, as discussed in Chapter 3, 5 

Description of Alternatives, Section 3.3.1. Sensitive receptors associated with residential and 6 

recreational land uses are located in the Plan Area. The potential air quality and greenhouse gas 7 

(GHG) effects of the proposed water conveyance facility (Conservation Measure [CM] 1) on these 8 

receptors are evaluated quantitatively at the project level, and the effects of CM2–CM21 are 9 

evaluated qualitatively at the program level, consistent with the approach described in Chapter 4, 10 

Approach to the Environmental Analysis, Section 4.1.2. 11 

More reliable water exports could facilitate new growth and development in the State Water Project 12 

(SWP) and Central Valley Project (CVP) Export Service Areas). Impacts on air quality associated with 13 

this growth are addressed in Chapter 30, Growth Inducement and Other Indirect Effects, Section 14 

30.3.3.2. 15 

This section describes existing conditions related to air quality and GHG in the air quality study area 16 

(the area in which impacts may occur). It then discusses federal, state, and local regulations related 17 

to air quality that would apply to the alternatives. The chapter assesses local and regional air quality 18 

impacts associated with criteria pollutants and toxic air contaminants (TAC) generated by 19 

construction and operation of the BDCP alternatives. With respect to GHGs, the chapter evaluates 20 

the impact of the BDCP alternatives on climate change (i.e., the project’s contribution to elevated 21 

GHG concentrations in the atmosphere). Potential effects of climate change on specific resources 22 

(e.g., land use) are discussed qualitatively for applicable resource topics throughout this document. 23 

Resource chapters that rely on CALSIM II/DSM2 modeling results address potential climate change 24 

and sea-level rise for the No Action and BDCP alternatives. The ability for the BDCP alternatives to 25 

affect the resiliency and adaptability of the Plan Area to the effects of climate change is described in 26 

Chapter 29, Climate Change. 27 

The study area (i.e., the area in which impacts may occur) for the analysis of air quality effects is the 28 

area immediately surrounding and within 1,000 feet of the construction and operational fenceline. 29 

The study area for GHGs is much broader due to the global nature of climate change. While the GHG 30 

analysis focuses on emissions generated at the project site as a result of construction and operation, 31 

the analysis considers potential regional and global GHG effects. 32 

22.1.1 Regional Climate and Meteorology 33 

The primary factors that determine air quality are the locations of air pollutant sources and the 34 

amount of pollutants emitted from those sources. Meteorological and topographical conditions are 35 

also important—atmospheric conditions, such as wind speed, wind direction, and air temperature 36 

gradients, interact with the physical features of the landscape to determine the movement and 37 

dispersal of air pollutants. Land use and land management also contribute to microclimates through 38 

the absorption and emission of GHG emissions (discussed further below). 39 
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California is divided into 15 air basins based on geographic features that create distinctive regional 1 

climates. The air quality study area encompasses the following three air basins: Sacramento Valley 2 

Air Basin (SVAB), San Joaquin Valley Air Basin (SJVAB), and the San Francisco Bay Area Air Basin 3 

(SFBAAB). The following section discusses climate and meteorological information associated with 4 

these three basins. Figure 22-1 highlights the three air basins in the study area. 5 

22.1.1.1 Sacramento Valley Air Basin 6 

The SVAB is bounded on the north by the Cascade Range, on the south by the SJVAB, on the east by 7 

the Sierra Nevada, and on the west by the Coast Ranges. The SVAB contains all of Tehama, Glenn, 8 

Butte, Colusa, Yolo, Sutter, Yuba, Sacramento, and Shasta Counties, as well as a portion of Solano and 9 

Placer Counties (CCR § 60106). 10 

The SVAB has a Mediterranean climate characterized by hot, dry summers and cool, rainy winters. 11 

During winter, the north Pacific storm track intermittently dominates Sacramento Valley weather, 12 

and fair weather alternates with periods of extensive clouds and precipitation. Periods of dense and 13 

persistent low-level fog, which is most prevalent between storms, are also characteristic of winter 14 

weather in the valley. The frequency and persistence of heavy fog in the valley diminish with the 15 

approach of spring. The average yearly temperature range for the Sacramento Valley is 20°F to 16 

115°F, with summer high temperatures often exceeding 90°F and winter low temperatures 17 

occasionally dropping below freezing. 18 

In general, the prevailing winds are moderate in strength and vary from moist clean breezes from 19 

the south to dry land flows from the north. The mountains surrounding the SVAB create a barrier to 20 

airflow that can trap air pollutants under certain meteorological conditions. The highest frequency 21 

of air stagnation occurs in the autumn and early winter when large high-pressure cells collect over 22 

the Sacramento Valley. The lack of surface wind during these periods and the reduced vertical flow 23 

caused by less surface heating reduce the influx of outside air and allow air pollutants to become 24 

concentrated in a stable volume of air. The surface concentrations of pollutants are highest when 25 

these conditions are combined with temperature inversions (warm air over cool air), which trap 26 

pollutants near the ground. 27 

The ozone season (May through October) in the Sacramento Valley is characterized by stagnant 28 

morning air or light winds with the Delta sea breeze arriving in the afternoon out of the southwest. 29 

Usually the evening breeze transports the airborne pollutants to the north out of the Sacramento 30 

Valley. During about half of the days from July to September, however, a phenomenon called the 31 

Schultz eddy prevents this from occurring. Instead of allowing the prevailing wind patterns to move 32 

north carrying the pollutants out, the Schultz eddy causes the wind pattern to circle back to the 33 

south. Essentially, this phenomenon causes the air pollutants to be blown south toward the 34 

Sacramento Valley and Yolo County. This phenomenon has the effect of exacerbating the pollution 35 

levels in the area and increases the likelihood of violating federal or state standards. The eddy 36 

normally dissipates around noon when the Delta sea breeze arrives (Yolo-Solano Air Quality 37 

Management District 2007). 38 

22.1.1.2 San Joaquin Valley Air Basin 39 

The SJVAB is bounded by the Sierra Nevada to the east, the Coast Ranges to the west, and the 40 

Tehachapi Mountains to the south. The SJVAB contains all of San Joaquin, Stanislaus, Merced, 41 

Madera, Fresno, Kings, and Tulare Counties, as well as a portion of Kern County (CCR § 60107). 42 
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The area has an inland Mediterranean climate that is characterized by warm, dry summers and cool 1 

winters. Summer high temperatures often exceed 100°F, averaging in the low 90s in the northern 2 

valley and high 90s in the southern portion. 3 

Although marine air generally flows into the basin from the Delta, the surrounding mountain ranges 4 

restrict air movement through and out of the valley. Wind speed and direction influence the 5 

dispersion and transportation of pollutants—the more wind flow, the less accumulation. 6 

The vertical dispersion of air pollutants in the SJVAB is limited by the presence of persistent 7 

temperature inversion. Due to differences in air density, the air above and below the inversion do 8 

not mix. Air pollutants tend to collect under an inversion, leading to higher concentrations of 9 

emitted pollutants. 10 

Precipitation and fog tend to reduce pollutant concentrations. Ozone needs sunlight for its 11 

formation, and clouds and fog block the required radiation. Precipitation in the San Joaquin Valley 12 

decreases from north to south, with approximately 20 inches in the north, 10 inches in the middle, 13 

and less than 6 inches in the south (San Joaquin Valley Air Pollution Control District 2002). 14 

22.1.1.3 San Francisco Bay Area Air Basin 15 

The SFBAAB contains all of Napa, Contra Costa, Alameda, Santa Clara, San Mateo, San Francisco, and 16 

Marin Counties, as well as a portions of Sonoma and Solano Counties (CCR § 60101). Climate within 17 

the SFBAAB is characterized by moderately wet winters and dry summers. Winter rains, which 18 

occur in the months of December through March, account for about 75% of the average annual 19 

rainfall. 20 

Climate is affected by marine air flow and the basin’s proximity to the San Francisco Bay. Bay 21 

breezes push air onshore during the daytime and draw air offshore at night. During the summer 22 

months, the bay helps to cool the warm onshore flows, while it warms the air during the winter 23 

months. This mediating effect keeps temperatures relatively consistent throughout the year. In the 24 

westernmost portion of the SFBAAB which encompasses the study area, the bay wind patterns can 25 

concentrate and carry air pollutants from other cities to the region, adding to the mix of pollutants 26 

that are emitted locally (Bay Area Air Quality Management District 2011). 27 

22.1.2 Background Information on Air Pollutants 28 

22.1.2.1 Criteria Pollutants 29 

The federal and state governments have established national ambient air quality standards (NAAQS) 30 

and California ambient air quality standards (CAAQS), respectively, for six criteria pollutants: ozone, 31 

carbon monoxide (CO), lead (Pb), nitrogen dioxide (NO2), sulfur dioxide (SO2), and particulate 32 

matter (PM, which consists of PM10 microns in diameter or less (PM10) and PM 2.5 microns in 33 

diameter or less (PM2.5). 34 

Ozone and NO2 are considered regional pollutants because they (or their precursors) affect air 35 

quality on a regional scale; NO2 reacts photochemically with reactive organic gases (ROG) to form 36 

ozone, and this reaction occurs at some distance downwind of the source of pollutants. Pollutants 37 

such as CO, SO2, and Pb are considered to be local pollutants that tend to accumulate in the air 38 

locally. Particulate matter is considered to be a local and regional pollutant. 39 
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The principal characteristics surrounding the primary criteria pollutants of concern in the study 1 

area are discussed below.  2 

Ozone 3 

Ozone is a respiratory irritant that can cause severe ear, nose, and throat irritation and increases 4 

susceptibility to respiratory infections. It is also an oxidant that causes extensive damage to plants 5 

through leaf discoloration and cell damage. It can cause substantial damage to other materials as 6 

well, such as synthetic rubber and textiles. 7 

Ozone is not emitted directly into the air but is formed by a photochemical reaction in the 8 

atmosphere. Ozone precursors—ROG and nitrogen oxides (NOX)—react in the atmosphere in the 9 

presence of sunlight to form ozone. Because photochemical reaction rates depend on the intensity of 10 

ultraviolet light and air temperature, ozone is primarily a summer air pollution problem. The ozone 11 

precursors, ROG and NOX, are mainly emitted by mobile sources and by stationary combustion 12 

equipment. 13 

Hydrocarbons are organic gases that are made up of hydrogen and carbon atoms. There are several 14 

subsets of organic gases, including ROGs and volatile organic compounds (VOCs). ROGs are defined 15 

by state rules and regulations; VOCs are defined by federal rules and regulations. For the purposes 16 

of this assessment, hydrocarbons are classified and referred to as ROGs. Both ROGs and VOCs are 17 

emitted from the incomplete combustion of hydrocarbons or other carbon-based fuels, or as a 18 

product of chemical processes. The major sources of hydrocarbons are combustion engine exhaust, 19 

oil refineries, and oil-fueled power plants; other common sources are petroleum fuels, solvents, dry-20 

cleaning solutions, and paint (through evaporation). 21 

The health effects of hydrocarbons result from the formation of ozone. High levels of hydrocarbons 22 

in the atmosphere can interfere with oxygen intake by reducing the amount of available oxygen 23 

though displacement. Carcinogenic forms of hydrocarbons are considered TACs. There are no 24 

separate health standards for ROGs, although some are also toxic; an example is benzene, which is 25 

both an ROG and a carcinogen. 26 

Nitrogen Oxides 27 

Nitrogen oxides are a family of highly reactive gases that are a primary precursor to the formation of 28 

ground-level ozone, and react in the atmosphere to form acid rain. Atmospheric reactions with NOX 29 

can also lead to the secondary formation of PM (see below). Nitrogen dioxide, often used 30 

interchangeably with NOX, is a brownish, highly reactive gas that is present in all urban 31 

environments. The major human sources of NO2 are combustion devices, such as boilers, gas 32 

turbines, and mobile and stationary reciprocating internal combustion engines. Combustion devices 33 

emit primarily nitric oxide (NO), which reacts through oxidation in the atmosphere to form NO2 (U.S. 34 

Environmental Protection Agency 2010). The combined emissions of NO and NO2 are referred to as 35 

NOX and reported as equivalent NO2. Because NO2 is formed and depleted by reactions associated 36 

with ozone, the NO2 concentration in a particular geographical area may not be representative of 37 

local NOX emission sources. 38 

Inhalation is the most common route of exposure to NO2. Because NO2 has relatively low solubility in 39 

water, the principal site of toxicity is in the lower respiratory tract. The severity of the adverse 40 

health effects primarily depends on the concentration inhaled rather than the duration of exposure. 41 

An individual may experience a variety of acute symptoms, such as coughing, difficulty breathing, 42 
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vomiting, headache, and eye irritation during or shortly after exposure. After a period of 1 

approximately 4–12 hours, an exposed individual may experience chemical pneumonitis or 2 

pulmonary edema with breathing abnormalities, cough, cyanosis, chest pain, and rapid heartbeat. 3 

Severe symptomatic NO2 intoxication after acute exposure has been linked to prolonged respiratory 4 

impairment, with such symptoms as chronic bronchitis and decreased lung function (U.S. 5 

Environmental Protection Agency 2010). 6 

Carbon Monoxide 7 

CO has little effect on plants and materials, but it can have significant effects on human health. CO is 8 

a public health concern because it combines readily with hemoglobin and thus reduces the amount 9 

of oxygen transported in the bloodstream. Effects range from slight headaches to nausea to death. 10 

Motor vehicles are the primary source of CO emissions in most areas. In the study area, high CO 11 

levels are of greatest concern during the winter, when periods of light winds combine with the 12 

formation of ground-level temperature inversions from evening through early morning. These 13 

conditions trap pollutants near the ground, reducing the dispersion of vehicle emissions. Moreover, 14 

motor vehicles exhibit increased CO emission rates at low air temperatures. Dramatic reductions in 15 

CO levels across California, including a 50% decrease in statewide peak CO levels between 1980 and 16 

2004, have been witnessed during the past several decades. These reductions are primarily a result 17 

of California Air Resources Board (ARB) requirements for cleaner vehicles, equipment, and fuels 18 

(California Air Resources Board 2004:1). 19 

Particulate Matter 20 

Particulate matter pollution consists of very small liquid and solid particles floating in the air, which 21 

can include smoke, soot, dust, salts, acids, and metals. Particulate matter less than 10 microns in 22 

diameter, about 1/7th the thickness of a human hair, is referred to as PM10. Particulate matter that 23 

is 2.5 microns or less in diameter, roughly 1/28th the diameter of a human hair, is referred to as 24 

PM2.5. Major sources of PM10 include motor vehicles; wood burning stoves and fireplaces; dust 25 

from construction, landfills, and agriculture; wildfires and brush/waste burning; industrial sources; 26 

windblown dust from open lands; and atmospheric chemical and photochemical reactions. PM2.5 27 

results from fuel combustion (from motor vehicles, power generation, and industrial facilities), 28 

residential fireplaces, and wood stoves. Particulate matter also forms when gases emitted from 29 

industries and motor vehicles, such as SO2, NOX, and ROG, undergo chemical reactions in the 30 

atmosphere.  31 

PM10 and PM2.5 pose a greater health threat than larger-size particles. When inhaled, these tiny 32 

particles can penetrate the human respiratory system’s natural defenses and damage the 33 

respiratory tract. PM10 and PM2.5 can increase the number and severity of asthma attacks, cause or 34 

aggravate bronchitis and other lung diseases, and reduce the body’s ability to fight infections. Very 35 

small particles of substances, such as lead, sulfates, and nitrates, can cause lung damage directly. 36 

These substances can be absorbed into the blood stream and cause damage elsewhere in the body; 37 

they can also transport absorbed gases such as chlorides or ammonium into the lungs and cause 38 

injury. Whereas particles 2.5 to 10 microns in diameter tend to collect in the upper portion of the 39 

respiratory system, particles 2.5 microns or less are so tiny that they can penetrate deeper into the 40 

lungs and damage lung tissues. Suspended particulates also damage and discolor surfaces on which 41 

they settle, and contribute to haze and reduce regional visibility. 42 
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Sulfur Oxides 1 

Sulfur oxides are any of several compounds of sulfur and oxygen, of which the most relevant to air 2 

quality is SO2. SO2 is produced by coal and oil combustion and such stationary sources as steel mills, 3 

refineries, and pulp and paper mills. The major adverse health effects associated with SO2 exposure 4 

pertain to the upper respiratory tract. SO2 is a respiratory irritant that causes the bronchioles to 5 

constrict with inhalation at 5 parts per million (ppm) or more. On contact with the moist mucous 6 

membranes, SO2 produces sulfurous acid, which is a direct irritant. Concentration rather than 7 

duration of the exposure is an important determinant of respiratory effects. Exposure to high SO2 8 

concentrations may result in edema of the lungs or glottis and respiratory paralysis. 9 

22.1.2.2 Toxic Air Contaminants 10 

Although NAAQS and CAAQS have been established for criteria pollutants, no ambient standards 11 

exist for TACs. Air toxics are generated by a number of sources, including: point sources, such as 12 

refineries and industrial plants; mobile sources, such as diesel trucks, ships, and trains; and area 13 

sources, such as dry cleaners, gas stations, and auto body shops. Adverse health effects of TACs can 14 

be carcinogenic (cancer-causing), short-term (acute) noncarcinogenic, and long-term (chronic) 15 

noncarcinogenic. Direct exposure to these pollutants has been shown to cause cancer, birth defects, 16 

damage to the brain and nervous system, and respiratory disorders. Toxicity of individual TACs is 17 

studied by the California Office of Environmental Health Hazard Assessment (OEHHA), which also 18 

issues guidance and methodologies for characterizing health risks from exposure to TACs.  19 

In 1998, following a 10-year scientific assessment process, the ARB identified PM exhaust from 20 

diesel-fueled engines—commonly called diesel particulate matter (DPM)—as a TAC Compared to 21 

other air toxics ARB has identified, DPM emissions are estimated to be responsible for about 70% of 22 

the total ambient air toxics risk (California Air Resources Board 2000:1). DPM emissions from diesel 23 

equipment and trucks are the primary TAC of concern associated with the proposed project.  24 

22.1.2.3 Valley Fever 25 

Valley Fever is not an air pollutant, but is a disease caused by inhaling Coccidioides immitis (C. 26 

immitis) fungus spores. The spores are found in certain types of soil and become airborne when the 27 

soil is disturbed. After the fungal spores have settled in the lungs, they change into a multicellular 28 

structure called a spherule. Valley Fever symptoms generally occur within 2 to 3 weeks of exposure. 29 

Approximately 60 percent of Valley Fever cases are mild and display flu-like symptoms or no 30 

symptoms at all. Of those who are exposed and seek medical treatment, the most common 31 

symptoms are fatigue, cough, chest pain, fever, rash, headache, and joint aches. While C. immitis is 32 

not typically found in the Sacramento or Bay Area, the fungus is endemic to the Central Valley. (U.S. 33 

Geological Survey 2000.)  34 

22.1.3 Background Information on Climate Change and 35 

Greenhouse Gas Emissions 36 

22.1.3.1 Climate Change 37 

The phenomenon known as the greenhouse effect keeps the atmosphere near the Earth’s surface 38 

warm enough for the successful habitation of humans and other life forms. Present in the Earth’s 39 

lower atmosphere, GHGs play a critical role in maintaining the Earth’s temperature; GHGs trap some 40 
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of the long-wave infrared radiation emitted from the Earth’s surface that would otherwise escape to 1 

space (Figure 22-2). According to Assembly Bill 32 (AB 32), California’s Global Warming Solutions 2 

Act, GHGs include the following gases: carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), 3 

perfluorinated carbons (PFCs), sulfur hexafluoride (SF6), and hydrofluorocarbons (HFCs). State 4 

California Environmental Quality Act guidelines (CEQA Guidelines) (§15364.5) also identify these six 5 

gases as GHGs. 6 

Sunlight passes through the atmosphere including infrared, visible, and ultraviolet. Some of the 7 

sunlight striking the earth is absorbed and converted to heat, which warms the surface. The surface 8 

emits infrared radiation to the atmosphere, where some of it is absorbed by GHGs and re-emitted 9 

toward the surface; some of the heat is not trapped by GHGs and escapes into space. Human 10 

activities that emit additional GHGs to the atmosphere increase the amount of infrared radiation 11 

that gets absorbed before escaping into space, thus enhancing the greenhouse effect and amplifying 12 

the warming of the earth. (Center for Climate and Energy Solutions 2011.) 13 

Increases in fossil fuel combustion and deforestation have exponentially increased concentrations of 14 

GHGs in the atmosphere since the Industrial Revolution. Rising atmospheric concentrations of GHGs 15 

in excess of natural levels enhance the greenhouse effect, which contributes to global warming of the 16 

earth’s lower atmosphere induces large-scale changes in ocean circulation patterns, precipitation 17 

patterns, global ice cover, biological distributions, and other changes to the earth system that are 18 

collectively referred to as climate change. 19 

The Intergovernmental Panel on Climate Change (IPCC) has been established by the World 20 

Meteorological Organization and United Nations Environment Programme to assess scientific, 21 

technical, and socioeconomic information relevant to the understanding of climate change, its 22 

potential impacts, and options for adaptation and mitigation. The IPCC estimates that the average 23 

global temperature rise between the years 2000 and 2100 could range from 1.1° Celsius, with no 24 

increase in GHG emissions above year 2000 levels, to 6.4° Celsius, with substantial increase in GHG 25 

emissions (Intergovernmental Panel on Climate Change 2007a:97-115). Large increases in global 26 

temperatures could have substantial adverse effects on the natural and human environments on the 27 

planet and in California. 28 

This chapter addresses the potential GHG emissions of the proposed BDCP. A more extensive 29 

discussion of climate change and how the BDCP alternatives affect the study area’s resiliency to 30 

expected changes in climate can be found in Chapter 29, Climate Change Section 29.6. Within the 31 

Delta Reform Act Water Code Section 85320 identifies the contents that the EIR portion of this Draft 32 

EIR/EIS must include for the BDCP to be considered for inclusion in the Delta Plan prepared by the 33 

Delta Stewardship Council. Section 85320(b)(2)(C) of the Water Code directs that the EIR address 34 

“[t]he potential effects of climate change, possible sea level rise up to 55 inches [140 centimeters], and 35 

possible changes in total precipitation and runoff patterns on the conveyance alternatives and 36 

habitat restoration activities considered in the [EIR].” (Italics added.). Each resource chapter 37 

evaluates how the BDCP alternatives would affect the specific resource in question. In each of these 38 

analyses, where the effects of the BDCP alternatives are analyzed at future time periods, climate 39 

change is integrated into the analysis. In these analyses, the BDCP alternatives are evaluated using a 40 

projection of future climate that includes changes in temperature, precipitation, humidity, 41 

hydrology, and sea level rise. These analyses fulfill the requirements for climate change analysis 42 

outlined in the Delta Reform Act of 2009 (Cal. Water Code, § 85000 et seq.). 43 
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22.1.3.2 Principal Greenhouse Gas Emissions Generated by the 1 

Alternatives 2 

The primary GHGs generated by the alternatives would be CO2, CH4, N2O, and SF6. A small amount of 3 

HFCs may also be generated by leaking air conditioners in onroad vehicles. Each of these gases is 4 

discussed in detail below. Note that PFCs are not discussed as these gases are primarily generated 5 

by industrial and manufacturing processes, which are not anticipated as part of the project. 6 

To simplify reporting and analysis, methods have been set forth to describe emissions of GHGs in 7 

terms of a single gas. The most commonly accepted method to compare GHG emissions is the global 8 

warming potential (GWP) methodology defined in the IPCC reference documents. The IPCC defines 9 

the GWP of various GHG emissions on a normalized scale that recasts all GHG emissions in terms of 10 

CO2 equivalent (CO2e), which compares the gas in question to that of the same mass of CO2 (CO2 has 11 

a global warming potential of 1 by definition). 12 

Table 22-1 lists the global warming potential of CO2, CH4, N2O, SF6, and HFCs; their lifetimes; and 13 

abundances in the atmosphere. 14 

Table 22-1. Lifetimes and Global Warming Potentials of Several Greenhouse Gases 15 

Greenhouse Gases 
Global Warming Potential  
(100 years) 

Lifetime 
(years) 

2014 Atmospheric 
Abundance 

CO2 (ppm)a 1 50–200 394 

CH4 (ppb) 28 9–15 1,893 

N2O (ppb) 265 121 326 

SF6 (ppt)a 23,500 3,200 7.8 

HFC-23 (ppt) 12,400 222 18 

HFC-134a (ppt) 1,300 13.4 75 

HFC-152a (ppt) 138 1.5 3.9 

Sources: Myhre et al. 2013; Blasing 2014; National Oceanic and Atmospheric Administration 2014. 

ppm = parts per million by volume. 

ppb = parts per billion by volume. 

ppt = parts per trillion by volume. 

 16 

Carbon Dioxide 17 

CO2 is the most important anthropogenic GHG and accounts for more than 75% of all GHG emissions 18 

caused by humans. Its atmospheric lifetime of 50–200 years ensures that atmospheric 19 

concentrations of CO2 will remain elevated for decades even after mitigation efforts to reduce GHG 20 

concentrations are promulgated (Intergovernmental Panel on Climate Change 2007a). The primary 21 

sources of anthropogenic CO2 in the atmosphere include the burning of fossil fuels (including motor 22 

vehicles), gas flaring, cement production, and land use changes (e.g., deforestation, oxidation of 23 

elemental carbon). CO2 can also be removed from the atmosphere by photosynthetic organisms. 24 

Atmospheric CO2 has increased from a pre-industrial concentration of 280 ppm to 394 ppm in 2014 25 

(Intergovernmental Panel on Climate Change 2007b; National Oceanic and Atmospheric 26 

Administration 2014). 27 
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Methane 1 

CH4, the main component of natural gas, is the second most abundant GHG and has a GWP of 28 2 

(Myhre et al. 2013). Sources of anthropogenic emissions of CH4 include growing rice, raising cattle, 3 

using natural gas, landfill outgassing, and mining coal. (National Oceanic and Atmospheric 4 

Administration 2005). Certain land uses also function as a both a source and sink for CH4. For 5 

example, wetlands are a terrestrial source of CH4, whereas undisturbed, aerobic soils act as a CH4 6 

sink (i.e., they remove CH4 from the atmosphere). 7 

Atmospheric CH4 has increased from a pre-industrial concentration of 715 ppb to 1,893 ppb in 2014 8 

(Intergovernmental Panel on Climate Change 2007b; Blasing 2014). 9 

Nitrous Oxide 10 

N2O is a powerful GHG with a GWP of 265 (Myhre et al. 2013). Anthropogenic sources of N2O include 11 

agricultural processes (e.g., fertilizer application), nylon production, fuel-fired power plants, nitric 12 

acid production, and vehicle emissions. N2O also is used in rocket engines, racecars, and as an 13 

aerosol spray propellant. Natural processes, such as nitrification and denitrification, can also 14 

produce N2O, which can be released to the atmosphere by diffusion. In the United States (U.S.) more 15 

than 70% of N2O emissions are related to agricultural soil management practices, particularly 16 

fertilizer application. 17 

N2O concentrations in the atmosphere have increased 18% from pre-industrial levels of 270 ppb to 18 

326 ppb in 2014 (Intergovernmental Panel on Climate Change 2007b; Blasing 2014). 19 

Sulfur Hexafluoride 20 

SF6, a human-made chemical, is used as an electrical insulating fluid for power distribution 21 

equipment, in the magnesium industry, in semiconductor manufacturing, and also as a tracer 22 

chemical for the study of oceanic and atmospheric processes (U.S. Environmental Protection Agency 23 

2006a). In 2014, atmospheric concentrations of SF6 were 7.8 parts per trillion (ppt) and steadily 24 

increasing in the atmosphere (Blasing 2014). SF6 is the most powerful of all GHGs listed in IPCC 25 

studies, with a GWP of 23,500 (Myhre et al. 2013). 26 

Hydrofluorocarbons 27 

HFCs are human-made chemicals used in commercial, industrial, and consumer products and have 28 

high GWPs. HFCs are generally used as substitutes for ozone-depleting substances in automobile air 29 

conditioners and refrigerants. Within the transportation sector, HFCs from leaking air conditioning 30 

units represent about 3% of total onroad emissions (United States Environmental Protection Agency 31 

2007). 32 

22.1.3.3 Greenhouse Gas Emissions Inventories 33 

A GHG inventory is a quantification of all GHG emissions and sinks within a selected physical and/or 34 

economic boundary. GHG inventories can be performed on a large scale (i.e., for global and national 35 

entities) or on a small scale (i.e., for a particular building or person). Although many processes are 36 

difficult to evaluate, several agencies have developed tools to quantify emissions from certain 37 

sources. 38 
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Table 22-2 outlines the most recent global, national, statewide, and local GHG inventories to help 1 

contextualize the magnitude of potential project-related emissions. 2 

Table 22-2. Global, National, State, and Local GHG Emissions Inventories 3 

Emissions Inventorya CO2e (metric tons) 

2004 IPCC Global GHG Emissions Inventory 49,000,000,000 

2012 EPA National GHG Emissions Inventory 6,526,000,000 

2012 ARB State GHG Emissions Inventory 458,680,000 

2007 SFBAAB GHG Emissions Inventory  95,800,000 

2005 Sacramento County GHG Emissions Inventory  12,422,425 

2008 Yolo County Unincorporated GHG Emissions Inventory 651,470 

Sources: Intergovernmental Panel on Climate Change 2007a; U.S. Environmental Protection Agency 
2014a; California Air Resources Board 2014a; ICF International 2012; Bay Area Air Quality 
Management District 2010; Yolo County 2011. 

a GHG emissions inventories for Yolo County and the SJVAB are currently unavailable. 

 4 

22.1.4 Existing Air Quality Conditions 5 

The existing air quality conditions in the study area can be characterized by monitoring data 6 

collected in the region. Table 22-3 summarizes data for criteria air pollutant levels from monitoring 7 

stations in the SVAB, SJVAB, and SFBAAB for the last 3 years for which complete data are available 8 

(2011–2013). Air quality concentrations are expressed in terms of ppm or micrograms per cubic 9 

meter (µg/m3). As shown in Table 22-3, the monitoring stations have experienced exceedances of 10 

the NAAQS and CAAQS for all pollutants except CO and NO2. 11 

22.1.4.1 Attainment Status 12 

Local monitoring data (Table 22-3) are used to designate areas as nonattainment, maintenance, 13 

attainment, or unclassified for the NAAQS and CAAQS. The four designations are further defined as: 14 

 Nonattainment—assigned to areas where monitored pollutant concentrations consistently 15 

violate the standard in question. 16 

 Maintenance—assigned to areas where monitored pollutant concentrations exceeded the 17 

standard in question in the past but are no longer in violation of that standard. 18 

 Attainment—assigned to areas where pollutant concentrations meet the standard in question 19 

over a designated period of time. 20 

 Unclassified—assigned to areas were data are insufficient to determine whether a pollutant is 21 

violating the standard in question. 22 

Table 22-4 summarizes the attainment status of the portions of the study area within the SVAB 23 

SJVAB, and SFBAAB with regard to the NAAQS and CAAQS. 24 

22.1.5 Sensitive Receptors 25 

The NAAQS and CAAQS apply at publicly accessible areas, regardless of whether those areas are 26 

populated. For the purposes of air quality analysis, sensitive land uses are defined as locations 27 
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where human populations, especially children, seniors, and sick persons, are located and where 1 

there is reasonable expectation of continuous human exposure according to the averaging period for 2 

the air quality standards (e.g., 24-hour, 8-hour, and 1-hour). Typical sensitive receptors include 3 

residences, hospitals, and schools. Please refer to Chapter 23, Noise, Section 23.2.3, for additional 4 

information on sensitive receptors in the study area. 5 

 6 
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Table 22-3. Ambient Air Quality Monitoring Data for the SVAB, SJVAB, SFBAAB (2011–2013) 1 

Pollutant Standards 

SVAB (T Street & El Camino) SJVAB (Stockton) 
SFBAAB (Bethel Island & 

Concord) 

2011 2012 2013 2011 2012 2013 2011 2012 2013 

Ozone (O3)          

Maximum 1-hour concentration (ppm) 0.100 0.104 0.091 0.089 0.097 0.080 0.091 0.098 0.082 

Maximum 8-hour concentration (ppm) 0.087 0.092 0.068 0.068 0.083 0.067 0.078 0.087 0.075 

Number of days standard exceededa          

CAAQS 1-hour (>0.09 ppm) 1 1 0 0 1 0 0 1 0 

CAAQS 8-hour (>0.070 ppm) 5 9 0 0 2 0 4 4 1 

NAAQS 8-hour (>0.075 ppm) 1 4 0 0 6 0 2 2 0 

Carbon Monoxide (CO)          

Maximum 8-hour concentration (ppm) 2.83 2.14 - 2.13 1.78 - 0.95 0.89 - 

Maximum 1-hour concentration (ppm) 3.0 2.7 3.0 3.2 3.0 2.7 1.4 1.5 1.0 

Number of days standard exceededa          

NAAQS 8-hour (>9 ppm) 0 0 0 0 0 0 0 0 0 

CAAQS 8-hour (>9.0 ppm) 0 0 0 0 0 0 0 0 0 

NAAQS 1-hour (>35 ppm) 0 0 0 0 0 0 0 0 0 

CAAQS 1-hour (>20 ppm) 0 0 0 0 0 0 0 0 0 

Nitrogen Dioxide (NO2)          

State maximum 1-hour concentration (ppm) 57 62 59 62 78 62 35 32 33 

State second-highest 1-hour concentration (ppm) 53 56 56 59 58 61 34 30 32 

Annual average concentration (ppm) 13 12 12 16 14 15 6 6 - 

Number of days standard exceeded          

CAAQS 1-hour (0.18 ppm) 0 0 0 0 0 0 0 0 0 

Particulate Matter (PM10)b          

Nationalc maximum 24-hour concentration (g/m3) 38.8 36.2 53.1 66.1 69.4 90.1 46.8 51.4 47.4 

Nationalc second-highest 24-hour concentration (g/m3) 38.1 33.6 45.4 53.0 58.2 69.4 44.3 29.5 45.5 

Stated maximum 24-hour concentration (g/m3) 42.2 36.7 92.3 70.1 70.0 95.5 49.5 52.3 50.7 

Stated second-highest 24-hour concentration (g/m3) 39.3 35.6 66.8 57.8 61.7 74.0 45.8 31.4 48.5 

National annual average concentration (g/m3) 18.4 17.2 14.4 23.3 22.4 31.3 17.3 13.8 8.5 

State annual average concentration (g/m3)e 19.2 17.8 - 24.1 22.8 32.0 17.9 14.1 - 

Number of days standard exceededa          

NAAQS 24-hour (>150 g/m3)f 0 0 - 0 0 0 0 0 0 

CAAQS 24-hour (>50 g/m3)f 0 0 21 24 18 58 0 6 1 
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Pollutant Standards 

SVAB (T Street & El Camino) SJVAB (Stockton) 
SFBAAB (Bethel Island & 

Concord) 

2011 2012 2013 2011 2012 2013 2011 2012 2013 

Particulate Matter (PM2.5)          

Nationalc maximum 24-hour concentration (g/m3) 50.5 27.1 39.2 60.0 60.4 65.5 47.5 32.2 36.2 

Nationalc second-highest 24-hour concentration (g/m3) 47.8 26.7 35.9 53.1 45.0 64.4 39.7 30.0 29.5 

Stated maximum 24-hour concentration (g/m3) 50.5 40.8 40.2 65.5 60.4 66.5 47.5 32.2 36.2 

Stated second-highest 24-hour concentration (g/m3) 47.8 31.1 39.4 59.5 45.0 64.4 39.7 30.0 29.5 

National annual average concentration (g/m3) 10.1 8.3 10.0 11.3 12.3 17.6 7.8 6.6 7.6 

State annual average concentration (g/m3)e 10.1 - 10.1 14.0 12.4 - 7.9 6.6 7.6 

Number of days standard exceededa          

NAAQS 24-hour (>35 g/m3) 18 0 6 11 6 28 2 0 1 

Sulfur Dioxide (SO2)          

No data available          

Source: California Air Resources Board 2014b; United States Environmental Protection Agency 2014b. 

ppm = parts per million. 

NAAQS = National Ambient Air Quality Standards. 

CAAQS = California Ambient Air Quality Standards. 

g/m3 = micrograms per cubic meter. 

mg/m3 = milligrams per cubic meter. 

> = greater than. 

NA = not applicable. 
a An exceedance is not necessarily a violation. 
b National statistics are based on standard conditions data. In addition, national statistics are based on samplers using federal reference or equivalent methods. 
c State statistics are based on local conditions data, except in the South Coast Air Basin, for which statistics are based on standard conditions data. In addition, State 

statistics are based on California approved samplers. 
d Measurements usually are collected every 6 days. 
e State criteria for ensuring that data are sufficiently complete for calculating valid annual averages are more stringent than the national criteria. 
f Mathematical estimate of how many days concentrations would have been measured as higher than the level of the standard had each day been monitored. Values have 

been rounded. 

 1 
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Table 22-4. Federal and State Attainment Status of the Study Area within the SVAB, SJVAB, and SFBAAB 1 

Pollutant 

SVAB SJVAB SFBAAB 

Federal State Federal State Federal State 

Ozone (8 hr) N (severe-15) Na N (extreme) N N (marginal) N 

CO Ma (moderate) A/U Ma (moderate) A/U Ma (moderate) A/U 

PM10 Ma (moderate) N M (serious) N A/U N 

PM2.5 N Na N N N N 

Sources: U.S. Environmental Protection Agency 2014c; California Air Resources Board 2014c. 

A/U = Attainment/Unclassified. 

CO  = Carbon Monoxide  

M = Maintenance. 

N = Nonattainment. 

PM10 = particulate matter 10 microns in diameter or less 

PM2.5 = particulate matter 2.5 microns in diameter or less 
a Applies only to a portion of the air basin that the study area crosses. 

 2 

22.2 Regulatory Setting 3 

The study area is subject to air quality regulations developed and implemented at the federal, state, 4 

and local levels. At the federal level, the U.S. Environmental Protection Agency (EPA) is responsible for 5 

implementation of the Clean Air Act (CAA). Some portions of the CAA (e.g., certain mobile-source and 6 

other requirements) are implemented directly by EPA. Other portions of the CAA (e.g., stationary-7 

source requirements) are implemented by state and local agencies. 8 

Responsibility for attaining and maintaining air quality in California is divided between ARB and 9 

regional air quality districts. Areas of control for the regional districts are set by ARB, which divides 10 

the state into air basins. Plans, policies, and regulations relevant to the alternatives are discussed 11 

below. 12 

22.2.1 Federal Plans, Policies, and Regulations 13 

The following federal regulations related to air quality may apply to implementation of some aspects 14 

of the BDCP water conveyance facility and the conservation measures. The regulations act as 15 

performance standards for engineers and construction contractors; their implementation is 16 

considered an environmental commitment of the agencies implementing the BDCP. This commitment 17 

is discussed further in Appendix 3B, Environmental Commitments. 18 
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22.2.1.1 Criteria Pollutants 1 

Clean Air Act and National Ambient Air Quality Standards 2 

The federal CAA, promulgated in 1963 and amended several times thereafter, including the 1990 3 

Clean Air Act amendments (CAAA), establishes the framework for modern air pollution control. The 4 

act directs the EPA to establish NAAQS for the six criteria pollutants (discussed in Section 22.1.2). The 5 

NAAQS are divided into primary and secondary standards; the former are set to protect human health 6 

within an adequate margin of safety, and the latter to protect environmental values, such as plant and 7 

animal life. Table 22-5 summarizes the NAAQS.1 8 

The CAA requires states to submit a state implementation plan (SIP) for areas in nonattainment for 9 

federal standards. The SIP, which is reviewed and approved by EPA, must demonstrate how the 10 

federal standards would be achieved. Failing to submit a plan or secure approval can lead to denial of 11 

federal funding and permits. In cases where the SIP is submitted by the state but fails to demonstrate 12 

achievement of the standards, EPA is directed to prepare a federal implementation plan. 13 

                                                             
1 Table 22-5 presents all adopted NAAQS and CAAQS for reference and context. As discussed in Section 22.1.2.1, the 
pollutants of concern in the air quality study area and generated by the project are ozone precursors (ROG and NOX), 
CO, PM2.5, PM10, and SOX. Accordingly, this EIR/EIS focuses on these pollutants. 
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Table 22-5. National and California Ambient Air Quality Standards 1 

Pollutant Symbol Average Time 

Standard (ppm) Standard (µg/m3) Violation Criteria 

California National California National California National 

Ozone* O3 

1 hour 0.09 – 180 – If exceeded – 

8 hours 0.070 0.075 137 147 If exceeded 
If fourth-highest 8-hour concentration in a 
year, averaged over 3 years, is exceeded at 
each monitor in an area 

Carbon 
monoxide 

CO 
8 hours 9.0 9 10,000 10,000 If exceeded If exceeded on more than 1 day per year 

1 hour 20 35 23,000 40,000 If exceeded If exceeded on more than 1 day per year 

(Lake Tahoe only) 8 hours 6 – 7,000 – If equaled or exceeded – 

Nitrogen dioxide NO2 
Annual arithmetic mean 0.030 0.053 57 100 If exceeded If exceeded on more than 1 day per year 

1 hour 0.18 0.100 339 188 If exceeded – 

Sulfur dioxide SO2 

24 hours 0.04 0.14 105 365 If exceeded – 

1 hour 0.25 0.075 655 196 If exceeded If exceeded on more than 1 day per year 

3 hours – 0.50* – 1,300* – – 

Annual arithmetic mean  – 0.030 – 80 – If exceeded on more than 1 day per year 

Hydrogen sulfide H2S 1 hour 0.03 – 42 – If equaled or exceeded – 

Vinyl chloride C2H3Cl 24 hours 0.01 – 26 – If equaled or exceeded – 

Inhalable 
particulate 
matter 

PM10 
Annual arithmetic mean – – 20 – – – 

24 hours – – 50 150 If exceeded If exceeded on more than 1 day per year 

PM2.5 

Annual arithmetic mean –  12 12.0 – 
If 3-year average from single or multiple 
community-oriented monitors is exceeded 

24 hours – – – 35 – 
If 3-year average of 98th percentile at each 
population-oriented monitor in an area is 
exceeded 

Sulfate particles SO4 24 hours – – 25 – If equaled or exceeded – 

Lead particles Pb 

Calendar quarter – – – 1.5 – If exceeded no more than 1 day per year 

30-day average – – 1.5 – If equaled or exceeded – 

Rolling 3-month average – – – 0.15 If equaled or exceeded Averaged over a rolling 3-month period 

Source: California Air Resources Board 2013. 
* = secondary standard. 
ppm = parts per million. 
µg/m3 = micrograms per cubic meter. 

 2 
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General Conformity Regulation 1 

EPA enacted the federal General Conformity regulation (40 CFR Parts 5, 51, and 93) in 1993. The 2 

purpose of the General Conformity rule is to ensure that federal actions do not generate emissions 3 

that interfere with state and local agencies’ SIPs and emission-reduction strategies to ensure 4 

attainment of the NAAQS. 5 

The General Conformity rule applies to all federal actions located in nonattainment and maintenance 6 

areas that are not exempt from General Conformity (are either covered by Transportation 7 

Conformity or listed in the rule), are not covered by a Presumed-to-Conform approved list2, or do 8 

not have clearly de minimis emissions. In addition, the General Conformity rule applies only to direct 9 

and indirect emissions associated with the portions of any federal action that are subject to New 10 

Source Review (i.e., do not include stationary industrial sources requiring air quality permits from 11 

local air pollution control agencies) for which a federal permitting agency has directly caused or 12 

initiated, has continued program responsibility for, or can practically control. Because of the 13 

involvement of the Bureau of Reclamation (Reclamation), U.S. Fish and Wildlife Service (USFWS), 14 

and National Marine Fisheries Service (NMFS), all direct and indirect emissions generated by the 15 

construction and operation are subject to General Conformity. 16 

The alternatives would generate air pollutant emissions from activities located within the SVAB, 17 

SJVAB, and SFBAAB. As shown in Table 22-4, one or more of these basins is classified as a federal 18 

nonattainment and/or maintenance area with respect to ozone, CO, PM10, and PM2.5. Consequently, 19 

a conformity evaluation must be undertaken to determine whether all emission sources (e.g., haul 20 

trucks, off-road equipment) that operate on BDCP components are subject to the General 21 

Conformity rule. Because the alternatives are neither exempt nor presumed to conform and are not 22 

subject to transportation conformity, the evaluation of whether the alternatives are subject to the 23 

General Conformity rule is made by comparing all annual emissions to the applicable General 24 

Conformity de minimis thresholds (Tables 22-6 and 22-7). If the conformity evaluation indicates that 25 

emissions are in excess of any of the General Conformity de minimis thresholds, the applicant must 26 

perform a conformity determination. A conformity determination is made by satisfying any of the 27 

following requirements. 28 

 Showing that the emission increases caused by the federal action are included in the SIP. 29 

 Demonstrating that the State agrees to include the emission increases in the SIP. 30 

 Offsetting the action’s emissions in the same or nearby area. 31 

 Mitigating to reduce the emission increase. 32 

 Utilizing a combination of the above strategies. 33 

                                                             
2 Category of activities designated by a Federal agency as having emissions below de minimis levels or otherwise do 
not interfere with the applicable SIP or the attainment and maintenance of the national ambient air quality 
standard. 
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Table 22-6. Federal de minimis Threshold Levels for Criteria Pollutants in Nonattainment Areas 1 

(tons per year) 2 

Pollutant Emission Rate (tons per year) 

Ozone (ROG/VOC or NOX)  

Serious nonattainment areas 50 

Severe nonattainment areas 25 

Extreme nonattainment areas 10 

Other ozone nonattainment areas outside an ozone transport region1 100 

Other ozone nonattainment areas inside an ozone transport region1  

ROG/VOC 50 

NOX 100 

CO: All nonattainment areas 100 

SO2 or NO2: All nonattainment areas 100 

PM10  

Moderate nonattainment areas 100 

Serious nonattainment areas 70 

PM2.5  

Direct emissions 100 

SO2 100 

NOX (unless determined not to be a significant precursor) 100 

ROG/VOC or ammonia (if determined to be significant precursors) 100 

Pb: All nonattainment areas 25 

Source: 40 CFR 93.153. 

Notes: de minimis threshold levels for conformity applicability analysis. 

Ozone Transport Region consists of the states of Connecticut, Delaware, Maine, Maryland, 
Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, Vermont, the 
Consolidated Metropolitan Statistical Area that includes the District of Columbia and northern 
Virginia (Section 184 of the Clean Air Act). 

Underlined text indicates pollutants for which the region is in non-attainment, and a conformity 
evaluation must be made. 

 3 
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Table 22-7. Federal de minimis Threshold Levels for Criteria Pollutants in Maintenance Areas (tons 1 

per year) 2 

Pollutant Emission Rate (tons per year) 

Ozone (NOX, SO2, or NO2)  

All maintenance areas  100 

Ozone (ROG/VOC)  

Maintenance areas inside an ozone transport region1 50 

Maintenance areas outside an ozone transport region1 100 

CO: All maintenance areas 100 

PM10: All maintenance areas 100 

PM2.5  

Direct emissions 100 

SO2 100 

NOX (unless determined not to be a significant precursor) 100 

ROG/VOC or ammonia (if determined to be significant precursors) 100 

Pb: All maintenance areas 25 

Source: 40 CFR 93.153. 

Notes: de minimis threshold levels for conformity applicability analysis. 

 Ozone Transport Region consists of the states of Connecticut, Delaware, Maine, Maryland, 
Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, Vermont, the 
Consolidated Metropolitan Statistical Area that includes the District of Columbia and northern 
Virginia (Section 184 of the Clean Air Act). 

 Underlined text indicates pollutants for which the region is in maintenance, and a conformity 
determination must be made. 

 3 

In the event that emissions associated with the alternatives exceed the General Conformity de 4 

minimis thresholds, the BDCP proponents will consult with the local applicable air quality 5 

management or pollution control district to ensure conformity determination is made. 6 

Federal Tailpipe Emission Standards 7 

To reduce emissions from off-road diesel equipment, onroad diesel trucks, and harbor craft, EPA 8 

established a series of increasingly strict emission standards for new engines. New construction 9 

equipment used for the project, including heavy-duty trucks, off-road construction equipment, 10 

tugboats, and barges, will be required to comply with the emission standards. 11 

22.2.1.2 Greenhouse Gases 12 

Mandatory Greenhouse Gas Reporting Rule (2009) 13 

On September 22, 2009, EPA released its final Greenhouse Gas Reporting Rule (Reporting Rule). The 14 

Reporting Rule is a response to the fiscal year (FY) 2008 Consolidated Appropriations Act (H.R. 15 

2764; Public Law 110-161), which required EPA to develop “mandatory reporting of greenhouse 16 

gasses above appropriate thresholds in all sectors of the economy…” The Reporting Rule would 17 

apply to most entities that emit 25,000 metric tons of CO2e or more per year. Starting in 2010, 18 

facility owners are required to submit an annual GHG emissions report with detailed calculations of 19 
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facility GHG emissions. The Reporting Rule also would mandate recordkeeping and administrative 1 

requirements in order for EPA to verify annual GHG emissions reports. 2 

Environmental Protection Agency Endangerment and Cause or Contribute Findings 3 

(2009) 4 

On December 7, 2009, EPA signed the Endangerment and Cause or Contribute Findings for 5 

Greenhouse Gases under Section 202(a) of the CAA. Under the Endangerment Finding, EPA finds 6 

that the current and projected concentrations of the six key well-mixed GHGs—CO2, CH4, N2O, PFCs, 7 

SF6, and HFCs—in the atmosphere threaten the public health and welfare of current and future 8 

generations. Under the Cause or Contribute Finding, EPA finds that the combined emissions of these 9 

well-mixed GHGs from new motor vehicles and new motor vehicle engines contribute to the GHG 10 

pollution that threatens public health and welfare. However, unlike some criteria pollutants and 11 

TAC, GHG emissions do not directly impact human health. Rather, as stated in Section 22.1.3.1, 12 

elevated GHG concentrations in excess of natural levels induce large-scale climate shifts, which can 13 

expose individuals to increased public health risks. For example, increases in ambient temperature 14 

can lead to heat-related illnesses and death, whereas changes in disease vectors may lead to 15 

increased risk of infectious diseases. Climate change and air pollution are also closely coupled. 16 

Ozone and particulate pollution, both of which can negatively impact human health, are strongly 17 

influenced by weather and can be concentrated near Earth’s surface during extreme heat events. 18 

These findings do not themselves impose any requirements on industry or other entities. However, 19 

this action is a prerequisite to finalizing EPA’s proposed new corporate average fuel economy 20 

standards for light-duty vehicles, which EPA proposed in a joint proposal including the Department 21 

of Transportations proposed corporate average fuel-economy standards. 22 

Climate Change Considerations in Project-Level NEPA Analysis (2009) 23 

This document provides initial Forest Service guidance on how to consider climate change and GHG 24 

emissions in project-level NEPA documents. While the guidance focuses on how Forest Service 25 

management may influence climate change, the document describes scoping issues related to GHG 26 

analyses and identifies models that can be used to quantify GHG emissions from Forest Service 27 

projects. The guidance will be revised as more scientific literature is published, climate change 28 

management experience is gained, and government policies are established. 29 

CEQs Draft NEPA Guidance on Consideration of the Effects of Climate Change and 30 

Greenhouse Gas Emissions (2010 and 2014) 31 

On February 19, 2010, the Council on Environmental Quality (CEQ) issued draft National 32 

Environmental Policy Act (NEPA) guidance on the consideration of the effects of climate change and 33 

GHG emissions. This guidance advises federal agencies that they should consider opportunities to 34 

reduce GHG emissions caused by federal actions, adapt their actions to climate change effects 35 

throughout the NEPA process, and address these issues in their agency NEPA procedures. Where 36 

applicable, the scope of the NEPA analysis should cover the GHG emissions effects of a proposed 37 

action and alternative actions, as well as the relationship of climate change effects on a proposed 38 

action or alternatives. The guidance identified a reference point of 25,000 metric tons per year of 39 

direct CO2e as an indicator that further NEPA review may be warranted. This reference point, 40 

however, is not intended to be used as a threshold for determining a significant impact or effect on 41 

the environment due to GHG emissions. (Council on Environmental Quality 2010).  42 
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The draft guidance was updated in 2014 to further refine the scope of NEPA analyses. The 2014 1 

guidance recommends that analyses should include the potential effects of a proposed action on 2 

climate change as indicated by its GHG emissions, as well as the implication of climate change for the 3 

environmental effects of the proposed action (Council on Environmental Quality 2014). The 2014 4 

CEQ guidance is still considered draft as of the writing of this document and is not an official CEQ 5 

policy document. 6 

Executive Order B-30-15, Brown (2015) 7 

EO B-30-15 established a medium-term goal for 2030 of reducing GHG emissions by 40 percent 8 

below 1990 levels and requires ARB to update its current AB32 Scoping Plan to identify the 9 

measures to meet the 2030 target. The executive order supports EO S-3-05, described above, but is 10 

only currently binding on state agencies. However, there are current (2015) proposals at the state 11 

legislature to adopt a legislative target for 2050 and to give the ARB the authority to adopt interim 12 

and long-term binding GHG targets.  13 

22.2.2 State Plans, Policies, and Regulations 14 

The following state regulations related to air quality may apply to implementation of some aspects 15 

of the BDCP water conveyance facility and the conservation measures. The regulations act as 16 

performance standards for engineers and construction contractors; their implementation is 17 

considered an environmental commitment of the agencies implementing the BDCP. This 18 

commitment is discussed further in Appendix 3B, Environmental Commitments. 19 

22.2.2.1 Criteria Pollutants 20 

California Clean Air Act and California Ambient Air Quality Standards 21 

In 1988, the state legislature adopted the California Clean Air Act (CCAA), which established a 22 

statewide air pollution control program. CCAA requires all air districts in the state to endeavor to 23 

meet the CAAQS by the earliest practical date. Unlike the federal CAA, the CCAA does not set precise 24 

attainment deadlines. Instead, the CCAA establishes increasingly stringent requirements for areas 25 

that will require more time to achieve the standards. CAAQS are generally more stringent than the 26 

NAAQS and incorporate additional standards for SO4, H2S, and C2H3Cl, and visibility-reducing 27 

particles. The CAAQS and NAAQS are listed together in Table 22-5. 28 

ARB and local air districts bear responsibility for achieving California’s air quality standards, which 29 

are to be achieved through district-level air quality management plans that would be incorporated 30 

into the SIP. In California, EPA has delegated authority to prepare SIPs to ARB, which, in turn, has 31 

delegated that authority to individual air districts. ARB traditionally has established state air quality 32 

standards, maintaining oversight authority in air quality planning, developing programs for 33 

reducing emissions from motor vehicles, developing air emission inventories, collecting air quality 34 

and meteorological data, and approving SIPs. 35 

The CCAA substantially adds to the authority and responsibilities of air districts. The CCAA 36 

designates air districts as lead air quality planning agencies, requires air districts to prepare air 37 

quality plans, and grants air districts authority to implement transportation control measures. The 38 

CCAA also emphasizes the control of “indirect and area-wide sources” of air pollutant emissions. The 39 
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CCAA gives local air pollution control districts explicit authority to regulate indirect sources of air 1 

pollution and to establish traffic control measures (TCMs). 2 

Statewide Truck and Bus Regulation 3 

Originally adopted in 2005, the onroad truck and bus regulation requires heavy trucks to be 4 

retrofitted with PM filters. The regulation applies to privately and federally owned diesel fueled 5 

trucks with a gross vehicle weight rating (GWR) greater than 14,000 pounds. Compliance with the 6 

regulation can be reached through one of two paths: 1) vehicle retrofits according to engine year or 7 

2) phase-in schedule. Both compliance paths ensure that by January 2023, nearly all trucks and 8 

buses will have 2010 model year engines or newer. 9 

State Tailpipe Emission Standards 10 

To reduce emissions from off-road diesel equipment, onroad diesel trucks, and harbor craft, ARB 11 

established a series of increasingly strict emission standards for new engines. New construction 12 

equipment used for the project, including heavy duty trucks, off-road construction equipment, 13 

tugboats, and barges, will be required to comply with the standards. 14 

State Nitrogen Oxide Reduction Program 15 

The Carl Moyer Memorial Air Quality Standards Attainment Program (Carl Moyer Program) is a 16 

voluntary program that offers grants to owners of heavy-duty vehicles and equipment. The program 17 

is a partnership between ARB and the local air districts throughout the state to reduce air pollution 18 

emissions from heavy-duty engines. Locally, the air districts administer the Carl Moyer Program. 19 

22.2.2.2 Toxic Air Containments 20 

California regulates TACs primarily through the Tanner Air Toxics Act (AB 1807) and the Air Toxics 21 

Hot Spots Information and Assessment Act of 1987 (AB 2588). In the early 1980s, the ARB 22 

established a statewide comprehensive air toxics program to reduce exposure to air toxics. The 23 

Toxic Air Contaminant Identification and Control Act (AB 1807) created California’s program to 24 

reduce exposure to air toxics. The Air Toxics “Hot Spots” Information and Assessment Act (AB 2588) 25 

supplements the AB 1807 program by requiring a statewide air toxics inventory, notification of 26 

people exposed to a significant health threat, and facility plans to reduce these hazards. 27 

In September 2000, the ARB approved a comprehensive diesel risk reduction plan to reduce 28 

emissions from both new and existing diesel-fueled engines and vehicles (California Air Resources 29 

Board 2000). The goal of the plan was to reduce diesel PM10 (respirable particulate matter) 30 

emissions and the associated health threat by 75% in 2010 and by 85% by 2020. The plan identifies 31 

14 measures that target new and existing onroad vehicles (e.g., heavy-duty trucks and buses), off-32 

road equipment (e.g., graders, tractors, forklifts, sweepers, and boats), portable equipment (e.g., 33 

pumps), and stationary engines (e.g., stand-by power generators). ARB will implement the plan over 34 

the next several years. The Tanner Act sets forth a formal procedure for the ARB to designate 35 

substances as TACs. This includes research, public participation, and scientific peer review before 36 

the ARB designates a substance as a TAC. To date, the ARB has identified 21 TACs, and has also 37 

adopted the EPA’s list of HAPs as TACs. In August 1998, DPM was added to the ARB list of TACs 38 

(California Air Resources Board 1998). 39 
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The Hot Spots Act requires that existing facilities that emit toxic substances above specified levels 1 

complete the following. 2 

 Prepare a toxic emission inventory. 3 

 Prepare a risk assessment if emissions are significant (i.e., 10 tons per year or on District’s 4 

Health Risk Assessment [HRA] list). 5 

 Notify the public of significant risk levels. 6 

 Prepare and implement risk reduction measures. 7 

The ARB has adopted several regulations that will reduce diesel emissions from in-use vehicles and 8 

engines throughout California. For example, ARB adopted an idling regulation for onroad diesel-9 

fueled commercial vehicles in July 2004 and updated in October 2005. The regulation applies to 10 

public and privately owned trucks with a GWR greater than 10,000 pounds. Vehicles subject to the 11 

regulation are prohibited from idling for more than 5 minutes in any one location. ARB also adopted 12 

a regulation for diesel-powered construction and mining vehicles operating. Fleet owners are 13 

subject to retrofit or accelerated replacement/repower requirements for which ARB must obtain 14 

authorization from EPA prior to enforcement. The regulation also imposes a five minute idling 15 

limitation on owners, operators, and renters or lessees of off-road diesel vehicles. In some cases, the 16 

particulate matter reduction strategies also reduce smog-forming emissions such as NOX. As an 17 

ongoing process, the ARB reviews air contaminants and identifies those that are classified as TACs. 18 

The ARB also continues to establish new programs and regulations for the control of TACs, including 19 

DPMs, as appropriate. 20 

22.2.2.3 Greenhouse Gases 21 

Executive Order S-3-05 (2005) 22 

Signed by Governor Arnold Schwarzenegger on June 1, 2005, Executive Order S-3-05 asserts that 23 

California is vulnerable to the effects of climate change. To combat this concern, Executive Order S-24 

3-05 established the following GHG emissions reduction targets for state agencies. 25 

 By 2010, reduce GHG emissions to 2000 levels. 26 

 By 2020, reduce GHG emissions to 1990 levels. 27 

 By 2050, reduce GHG emissions to 80% below 1990 levels. 28 

Executive orders are binding only on state agencies. Accordingly, EO S-03-05 will guide state 29 

agencies’ efforts to control and regulate GHG emissions but will have no direct binding effect on local 30 

government or private actions. The Secretary of the California Environmental Protection Agency 31 

(CalEPA) is required to report to the Governor and state legislature biannually on the impacts of 32 

global warming on California, mitigation and adaptation plans, and progress made toward reducing 33 

GHG emissions to meet the targets established in this executive order. 34 

Senate Bills 1078/107/2 and Executive Order S-14-08—Renewables Portfolio 35 

Standard (2002, 2006,2011) 36 

Senate Bills (SB) 1078 and 107, California’s Renewables Portfolio Standard (RPS), obligates 37 

investor-owned utilities (IOUs), energy service providers (ESPs), and Community Choice 38 

Aggregations (CCAs) to procure an additional 1% of retail sales per year from eligible renewable 39 
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sources until 20% is reached, no later than 2010. The California Public Utilities Commission (CPUC) 1 

and California Energy Commission (CEC) are jointly responsible for implementing the program. EO 2 

S-14-08 set forth a longer range target of procuring 33% of retail sales by 2020. SB 2 (2011) 3 

requires a RPS of 33% by 2020. 4 

Assembly Bill 1493—Pavley Rules (2002, Amendments 2009) 5 

Known as “Pavley I,” AB 1493 standards are the nation’s first GHG standards for automobiles. AB 6 

1493 requires the ARB to adopt vehicle standards that will lower GHG emissions from new light 7 

duty autos to the maximum extent feasible beginning in 2009. Additional strengthening of the 8 

Pavley standards (referred to previously as “Pavley II”, now referred to as the “Advanced Clean 9 

Cars” measure) has been proposed for vehicle model years 2017–2020. Together, the two standards 10 

are expected to increase average fuel economy to roughly 43 miles per gallon by 2020 and reduce 11 

GHG emissions from the transportation sector in California by approximately 14%. In June 2009, the 12 

EPA granted California’s waiver request enabling the state to enforce its GHG emissions standards 13 

for new motor vehicles beginning with the current model year. 14 

The EPA and ARB are currently working together to on a joint rulemaking to establish GHG 15 

emissions standards for 2017 to 2025 model-year passenger vehicles. The Interim Joint Technical 16 

Assessment Report for the standards evaluated four potential future standards ranging from 47 and 17 

62 miles per gallon in 2025. The EPA and ARB were still working on this proposal as of February 18 

2012. 19 

Assembly Bill 32, California Global Warming Solutions Act (2006) 20 

In September 2006, the California State Legislature adopted Assembly Bill 32, the California Global 21 

Warming Solutions Act of 2006 (AB 32). AB 32 establishes a cap on statewide GHG emissions and 22 

sets forth the regulatory framework to achieve the corresponding reduction in statewide emission 23 

levels. Under AB 32, ARB is required to take the following actions. 24 

 Adopt early action measures to reduce GHGs. 25 

 Establish a statewide GHG emissions cap for 2020 based on 1990 emissions. 26 

 Adopt mandatory reporting rules for significant GHG sources. 27 

 Adopt a scoping plan indicating how emission reductions would be achieved through 28 

regulations, market mechanisms, and other actions. 29 

 Adopt regulations needed to achieve the maximum technologically feasible and cost-effective 30 

reductions in GHGs. 31 

Executive Order S-01-07, Low Carbon Fuel Standard (2007) 32 

Executive Order S-01-07 mandates: (1) that a statewide goal be established to reduce the carbon 33 

intensity of California’s transportation fuels by at least 10% by 2020, and (2) that a low carbon fuel 34 

standard (LCFS) for transportation fuels be established in California. The executive order initiates a 35 

research and regulatory process at ARB. Based on an implementation plan developed by CEC, ARB 36 

will be responsible for implementing the LCFS. On December 29, 2011, a federal judge issued a 37 

preliminary injunction blocking enforcement of the LCFS, ruling that the LCFS violates the interstate 38 

commerce clause (Georgetown Climate Center 2012). CARB has appealed this ruling. 39 
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Executive Order S-13-08, Adaptation to Climate Change (2008) 1 

Executive Order S-13-08, issued November 14, 2008 directs the California Natural Resources 2 

Agency, Department of Water Resources, Office of Planning and Research, Energy Commission, State 3 

Water Resources Control Board, State Parks Department, and California’s coastal management 4 

agencies to participate in a number of planning and research activities to advance California’s ability 5 

to adapt to the impacts of climate change. The order specifically directs agencies to work with the 6 

National Academy of Sciences to initiate the first California Sea Level Rise Assessment and to review 7 

and update the assessment every two years after completion; immediately assess the vulnerability 8 

of the California transportation system to sea level rise; and to develop a California Climate Change 9 

Adaptation Strategy. 10 

Climate Change Scoping Plan (2008) 11 

On December 11, 2008, pursuant to AB 32, ARB adopted the Climate Change Scoping Plan. This plan 12 

outlines how emissions reductions from significant sources of GHGs will be achieved via regulations, 13 

market mechanisms, and other actions. Six key elements are identified to achieve emissions 14 

reduction targets. 15 

 Expanding and strengthening existing energy efficiency programs as well as building and 16 

appliance standards. 17 

 Achieving a statewide renewable energy mix of 33%. 18 

 Developing a California cap-and-trade program that links with other Western Climate Initiative 19 

partner programs to create a regional market system. 20 

 Establishing targets for transportation-related GHG emissions for regions throughout California, 21 

and pursuing policies and incentives to achieve those targets. 22 

 Adopting and implementing measures pursuant to existing state laws and policies, including 23 

California’s clean car standards, goods movement measures, and the Low Carbon Fuel Standard. 24 

 Creating targeted fees, including a public goods charge on water use, fees on high global 25 

warming potential gases, and a fee to fund the administrative costs of the state’s long-term 26 

commitment to AB 32 implementation. 27 

The Climate Change Scoping Plan also describes recommended measures that were developed to 28 

reduce GHG emissions from key sources and activities while improving public health, promoting a 29 

cleaner environment, preserving our natural resources, and ensuring that the impacts of the 30 

reductions are equitable and do not disproportionately affect low-income and minority communities. 31 

These measures put the state on a path to meet the long-term 2050 goal of reducing California’s GHG 32 

emissions to 80% below 1990 levels. 33 

In March 2011, a San Francisco Superior Court enjoined the implementation of ARB’s Scoping Plan, 34 

finding the alternatives analysis and public review process violated both CEQA and ARB’s certified 35 

regulatory program (Association of Irritated Residents, et al v. California Air Resources Board). In 36 

response to this litigation, the ARB adopted a Final Supplement to the AB 32 Scoping Plan Functional 37 

Equivalent Document on August 24, 2011. ARB staff re-evaluated the statewide GHG baseline in light 38 

of the economic downturn and updated the projected 2020 emissions to 507 million metric tons 39 

CO2e. Two reduction measures (Pavley I and the Renewable Portfolio Standard) not previously 40 

included in the 2008 Scoping Plan baseline were incorporated into the updated baseline. According 41 
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to the Final Supplement, the majority of additional measures in the Climate Change Scoping Plan 1 

have been adopted (as of 2012) and are currently in place (California Air Resources Board 2011a). 2 

California Climate Change Adaptation Strategy (2009) 3 

In cooperation and partnership with multiple state agencies, the 2009 California Climate Adaptation 4 

Strategy summarizes the best known science on climate change impacts in seven specific sectors 5 

(public health, biodiversity and habitat, ocean and coastal resources, water management, 6 

agriculture, forestry, and transportation and energy infrastructure) and provides recommendations 7 

on how to manage against those hazards. The California Natural Resources Agency is currently in 8 

the process of updating the 2009 strategy for 2012. 9 

State CEQA Guidelines 10 

As revised pursuant to Senate Bill 97 adopted in 2007 (Cal PRC § 21083.05), the State CEQA 11 

Guidelines, effective in mid-2010, require lead agencies to describe, calculate, or estimate the 12 

amount of GHG emissions that would result from a project. Moreover, the State CEQA Guidelines 13 

emphasize the necessity to determine potential climate change effects of the project and propose 14 

mitigation as necessary. The State CEQA Guidelines confirm the discretion of lead agencies to 15 

determine appropriate significance thresholds, but require the preparation of an S) if “there is 16 

substantial evidence that the possible effects of a particular project are still cumulatively 17 

considerable notwithstanding compliance with adopted regulations or requirements” (Section 18 

15064.4). 19 

State CEQA Guidelines section 15126.4 includes considerations for lead agencies related to feasible 20 

mitigation measures to reduce GHG emissions, which may include, among others, measures in an 21 

existing plan or mitigation program for the reduction of emissions that are required as part of the 22 

lead agency’s decision; implementation of project features, project design, or other measures which 23 

are incorporated into the project to substantially reduce energy consumption or GHG emissions; 24 

offsite measures, including offsets that are not otherwise required, to mitigate a project’s emissions; 25 

and, measures that sequester carbon or carbon-equivalent emissions. 26 

Greenhouse Gas Cap-and-Trade Program 27 

On October 20, 2011, ARB adopted the final cap-and-trade program for California. The California 28 

cap-and-trade program will create a market-based system with an overall emissions limit for 29 

affected sectors. Examples of affected entities include carbon dioxide suppliers, electricity- in-state 30 

generators, hydrogen production, petroleum refining, and other large-scale manufacturers and/or 31 

fuel suppliers. Neither DWR nor the BDCP are considered covered entities (pursuant to the cap-and-32 

trade regulation) and are therefore not subject to the GHG compliance obligations. However, the 33 

program would contribute to emissions reductions in other sectors that could indirectly affect the 34 

GHG emission intensity associated with the project (e.g., electricity). The cap-and-trade program is 35 

currently proposed to regulate more than 85% of California’s emissions and will stagger compliance 36 

requirements according to the following schedule: (1) electricity generation and large industrial 37 

sources (2012); (2) fuel combustion and transportation (2015). 38 
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Technical Advisory Information 1 

This section summarizes two technical advisories on CEQA and climate change. The documents are 2 

provided for informational purposes only; certain sections of the below guidance may be 3 

superseded by more recent regulations (e.g., SB 97). 4 

Office of Planning and Research Advisory on CEQA and Climate Change 5 

In June 2008, the Office of Planning and Research (OPR) Advisory published a technical advisory 6 

entitled “CEQA and Climate Change: Addressing Climate Change through CEQA” (OPR Advisory). 7 

This guidance, which is purely advisory, proposes a three-step analysis of GHG emissions. The 8 

advice, moreover, is not the most recent expression of state policy on the subject, as it preceded in 9 

time the enactment in 2010 of modifications to the CEQA Guidelines addressing how to deal with 10 

greenhouse gas emissions in CEQA documents. 11 

1. Mandatory Quantification of GHG Project Emissions. The environmental impact analysis must 12 

include quantitative estimates of a project’s GHG emissions from different types of air emission 13 

sources. These estimates should include both construction-phase emissions, as well as 14 

completed operational emissions, using one of a variety of available modeling tools.3 15 

2. Continued Uncertainty Regarding “Significance” of Project-Specific GHG Emissions. Each EIR 16 

document should assess the significance of the project’s impacts on climate change. The OPR 17 

Advisory recognizes uncertainty regarding what GHG impacts should be determined to be 18 

significant and encourages agencies to rely on the evolving guidance being developed in this 19 

area. According to the OPR Advisory, the environmental analysis should describe a “baseline” of 20 

existing (pre-project) environmental conditions and then add project GHG emissions on to this 21 

baseline to evaluate if impacts are significant. 22 

3. Mitigation Measures. According to the OPR Advisory, “all feasible” mitigation measures or 23 

project alternatives should be adopted if an impact is significant (feasibility is defined in relation 24 

to scientific, technical, and economic factors). If mitigation measures cannot sufficiently reduce 25 

project impacts, the agency should adopt those measures that are feasible and include a fact-26 

based explanation in the EIR of why additional mitigation is not feasible. OPR also identifies a 27 

menu of GHG emission mitigation measures, ranging from balanced “mixed use” master-planned 28 

project designs to construction equipment and material selection criteria and practices. Not all 29 

of those mitigation measures apply in every situation. 30 

22.2.2.4 Environmental Justice Compliance and Enforcement Working 31 

Group 32 

The California Environmental Protection Agency created the Environmental Justice Compliance and 33 

Enforcement Working Group in 2013. The working group coordinates compliance and enforcement 34 

of state environmental laws in California communities that are most affected by pollution. Members 35 

include the enforcement chiefs from CalEPA, the Department of Toxics Substances Control, the 36 

                                                             
3 Note that CEQA Guidelines section 15064.4 supersedes OPR’s 2008 advice on the issue of quantification. Section 
15064.4 provides that a lead agency has the discretion to determine, in the context of a particular project, whether 
to use a model or methodology to quantify greenhouse gas emissions or to rely on a qualitative analysis or 
performance based standards. 
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Department of Pesticide Regulation, CalRecycle, the Air Resources Board and the State Water 1 

Resources Control Board, as well as a representative from the Office of Environmental Health 2 

Hazard Assessment. 3 

22.2.3 Regional and Local Plans, Policies, and Regulations 4 

At the local level, responsibilities of air quality districts include overseeing stationary-source 5 

emissions, approving permits, maintaining emissions inventories, maintaining air quality stations, 6 

overseeing agricultural burning permits, and reviewing air quality-related sections of 7 

environmental documents required by CEQA. The air quality districts are also responsible for 8 

establishing and enforcing local air quality rules and regulations that address the requirements of 9 

federal and state air quality laws and for ensuring that NAAQS and CAAQS are met. 10 

ARB’s Climate Change Scoping Plan states that local governments are “essential partners” in the 11 

effort to reduce GHG emissions. The Climate Change Scoping Plan also acknowledges that local 12 

governments have “broad influence and, in some cases, exclusive jurisdiction” over activities that 13 

contribute to significant direct and indirect GHG emissions through their planning and permitting 14 

processes, local ordinances, outreach and education efforts, and municipal operations. Many of the 15 

proposed measures to reduce GHG emissions rely on local government actions. The Climate Change 16 

Scoping Plan encourages local governments to reduce GHG emissions by approximately 15% from 17 

current levels by 2020. 18 

The air quality study area falls under the jurisdiction of four air districts: Yolo-Solano Air Quality 19 

Management District (YSAQMD), Sacramento Metropolitan Air Quality Management District 20 

(SMAQMD), Bay Area Air Quality Management District (BAAQMD), and San Joaquin Valley Air 21 

Pollution Control District (SJVAPCD). The following local policies related to air quality may apply to 22 

implementation of some aspects of the BDCP water conveyance facility and the conservation 23 

measures. The regulations act as performance standards for engineers and construction contractors; 24 

their implementation is considered an environmental commitment of the agencies implementing the 25 

BDCP. This commitment is discussed further in Appendix 3B, Environmental Commitments. 26 

22.2.3.1 Criteria Pollutants 27 

Yolo-Solano Air Quality Management District 28 

YSAQMD has local air quality jurisdiction over the action components located in Yolo County. 29 

YSAQMD has adopted CEQA emission thresholds in the Handbook for Assessing and Mitigating Air 30 

Quality Impacts (Yolo-Solano Air Quality Management District 2007) to assist lead agencies in 31 

determining the level of significance of project-related emissions. According to the YSAQMD 32 

handbook, emissions that exceed the recommended threshold levels are considered potentially 33 

significant and should be mitigated where feasible. 34 

Under the CCAA, YSAQMD is required to develop an air quality plan for nonattainment criteria 35 

pollutants in the air district. The 1994 Sacramento Area Regional Ozone Attainment Plan was 36 

prepared to address VOC and NOX emissions following the region’s serious nonattainment 37 

designation for the 1-hour ozone NAAQS in November 1991. The Sacramento Regional 8-Hour 38 

Attainment and Reasonable Further Progress Plan has also been adopted to address the region’s 39 

nonattainment status for the 8-hour ozone NAAQS. Air districts within the Sacramento Federal 40 

Nonattainment Area (SFNA) have submitted the ozone plan to the EPA and are currently waiting for 41 
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the agency to approve the document. Counties in the SFNA (Sacramento, Yolo, Placer, El Dorado, 1 

Solano, Sutter, and Butte) have also adopted the Northern Sacramento Valley Planning Area 2009 2 

Triennial Air Quality Attainment Plan (2009 Plan) (Sacramento Valley Air Quality Engineering and 3 

Enforcement Professionals 2010). This plan outlines strategies to achieve the health-based ozone 4 

standard. The Sacramento region is also in the process of developing a plan to address PM. 5 

All activities located in Yolo County are subject to the YSAQMD regulations in effect at the time of 6 

construction. Specific regulations applicable to the alternatives may involve diesel construction 7 

equipment emissions, fugitive dust, onroad haul truck emissions, and general permit requirements. 8 

Below are descriptions of YSAQMD rules that may apply to the project. This list of rules may not be 9 

all encompassing as additional YSAQMD rules may apply to the alternatives as specific components 10 

are identified. 11 

 Rule 2.5 (Nuisance). This rule prevents dust emissions from creating a nuisance to surrounding 12 

properties. 13 

 Rule 2.11 (Particulate Matter Concentration). This rule restricts emissions of PM greater than 14 

0.1 grain per cubic foot of gas at dry standard conditions. 15 

 Rule 2.28 (Cutback and Emulsified Asphalts). This rule limits the application of cutback and 16 

emulsified asphalt. 17 

 Rule 2.32 (Stationary Internal Combustion Engines). This rule requires portable equipment 18 

greater than 50 horsepower, other than vehicles, to be registered with either ARB Portable 19 

Equipment Registration Program (PERP) or with YSAQMD. 20 

Sacramento Metropolitan Air Quality Management District 21 

SMAQMD has local air quality jurisdiction over the action components located in Sacramento 22 

County. Similar to YSAQMD, SMAQMD has adopted the 1994 Sacramento Area Regional Ozone 23 

Attainment Plan, Sacramento Regional 8-Hour Attainment and Reasonable Further Progress Plan 24 

(currently under revision), the 2009 Plan, and advisory CEQA emission thresholds to assist CEQA 25 

lead agencies in determining the level of significance of project-related emissions (Sacramento 26 

Metropolitan Air Quality Management District 2014). SMAQMD’s recommended CEQA thresholds 27 

are outlined in its Guide to Air Quality Assessment in Sacramento County. The air district also has 28 

established rules and regulations, of which the following may apply to the alternatives. This list of 29 

rules may not be all encompassing as additional SMAQMD rules may apply to the alternatives as 30 

specific components are identified. 31 

 Rule 2020 (Nuisance). This rule prevents criteria pollutants from creating a nuisance to 32 

surrounding properties. 33 

 Rule 403 (Fugitive Dust). This rule controls fugitive dust emissions through implementation of 34 

BMPs. 35 

 Rule 404 (Particulate Matter). This rule restricts emissions of PM greater than 0.23 grams per 36 

cubic meter. 37 

 Rule 412 (Stationary Internal Combustion Engines). This rule controls emissions of NOX, CO, and 38 

non-methane hydrocarbons from stationary internal combustion engines greater than 50 brake 39 

horsepower. 40 
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 Rule 453 (Cutback and Emulsified Asphalt Paving). This rule limits the application of cutback 1 

and emulsified asphalt. 2 

SMAQMD requires development projects implement all feasible mitigation measures to reduce 3 

potential impacts to air quality. If traditional, onsite mitigation (e.g., engine retrofits) are not 4 

sufficient to reduce adverse impacts, DWR may contribute to SMAQMD’s Heavy-Duty Low-Emission 5 

Vehicle Incentive Programs (HDLEVIP), which include the Carl Moyer and Sacramento Emergency 6 

Clean Air Transportation (SECAT) Programs. The HDLEVIP and associated incentive programs are 7 

managed and implemented by the SMAQMD on behalf of all air districts within the SFNA (e.g., 8 

YSAQMD, Feather River Air Quality Management District, Placer County Air Pollution Control 9 

District). More than $7 million are awarded annually to emissions reduction projects through the 10 

HDLEVIP. 11 

The HDLEVIP and associated incentive programs are a means of generating revenue to fund projects 12 

and programs capable of achieving emissions reductions. The Carl Moyer program is designed to 13 

reduce ROG, NOX, and PM from on- and offroad sources, whereas the SECAT program primarily 14 

targets NOX from heavy-duty onroad trucks. The payment fee for the Carl Moyer Program is 15 

currently $17,720 per ton, in addition to a 5% administration fee. Project applicants relying on the 16 

Carl Moyer Program to reduce adverse air quality impacts must 1) calculate the offsite mitigation fee 17 

required to reduce project-level emissions to below applicable thresholds, and 2) include the 18 

mitigation fee in the environmental document, project approval conditions, and in the MMRP. Fees 19 

collected by the SMAQMD are used to fund reduction projects within the SFNA. Example projects 20 

funded through the Carl Moyer Program include the following. 21 

 Independent Construction Caterpillar 633D Scraper Tier 2 Engine Repower 22 

 Kiewit Pacific Construction Caterpillar 16G Grader Diesel Catalyst Retrofit 23 

 Commercial Low-Emission Propane Generator 24 

 American Engineering & Asphalt Caterpillar 825C Compactor Tier 2 Engine Repower 25 

 B&D Geerts Construction Caterpillar 826C Compactor Tier 1 Engine Repower 26 

The SECAT program differs from the Carl Moyer Program in that it can only fund projects for on-27 

road vehicles. However, the SECAT program can also finance operational emissions reductions, 28 

including facility modifications and out-of-cycle replacements; the Carl Moyer Program is only 29 

available to fund the incremental capital costs of control measures. 30 

Bay Area Air Quality Management District 31 

BAAQMD has local air quality jurisdiction over the action components located in Contra Costa and 32 

Alameda Counties. Like YSAPCD and SMAQMD, the BAAQMD (2011) has adopted advisory emission 33 

thresholds to assist CEQA lead agencies in determining the level of significance of a project’s 34 

emissions, which are outlined in its California Environmental Quality Act Air Quality Guidelines. 35 

BAAQMD has also adopted air quality plans to improve air quality, protect public health, and protect 36 

the climate The Bay Area 2001 Ozone Attainment Plan was adopted to reduce ozone and achieve the 37 

NAAQS ozone standard. BAAQMD also adopted a resignation plan for CO in 1994. The resignation 38 

plan includes strategies to ensure the continuing attainment of the NAAQS for CO in the SFBAAB. 39 

The BAAQMD also supports incentive programs to reduce criteria pollutant emissions within the 40 

district. Similar to SMAQMD, the BAAQMD’s Carl Moyer Program funds control projects for offroad 41 
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and onroad emission sources. The Transportation Fund for Clean Air (TFCA) Program likewise 1 

provides financial incentives for onroad vehicle retrofits. 2 

The alternatives may be subject to the following district rules. This list of rules may not be all 3 

encompassing as additional BAAQMD rules may apply to the alternatives as specific components are 4 

identified. 5 

 Regulation 2, Rule 5 (New Source Review of Toxic Air Contaminates). This regulation outlines 6 

guidance for evaluating TAC emissions and their potential health hazards. 7 

 Regulation 6, Rule 1 (Particulate Matter). This regulation restricts emissions of PM darker than 8 

No. 1 on the Ringlemann Chart to less than 3 minutes in any 1 hour. 9 

 Regulation 8, Rule 15 (Emulsified and Liquid Asphalts). This regulation limits emissions of VOCs 10 

caused by paving materials. 11 

 Regulation 9, Rule 8 (Stationary Internal Combustion Engines). This regulation limits emissions 12 

of NOX and CO from stationary internal combustion engines of more than 50 horsepower. 13 

San Joaquin Valley Air Pollution Control District 14 

SJVAPCD has local air quality jurisdiction over the action components located in San Joaquin, 15 

Stanislaus, and Merced Counties. SJVAPCD’s recommended CEQA thresholds are outlined in its Guide 16 

for Assessing and Mitigating Air Quality Impacts.4 Pursuant to the CCAA, SJVAPCD has adopted 17 

attainment plans to address ozone, PM, and CO. The 2007 Ozone Plan contains a comprehensive list 18 

of regulatory and incentive-based measures to reduce VOC and NOX emissions within the SJVAB. In 19 

particular, plan purposes a 75% reduction in NOX and 25% reduction in VOC by 2023. SJVAPCD’s 20 

2007 PM10 Maintenance Plan and 2008 PM2.5 Plan likewise include strategies to reduce PM 21 

emissions throughout the air basin. Finally, the 2004 California State Implementation Plan for 22 

Carbon Monoxide addresses CO emissions throughout the state. 23 

The alternatives may be subject to the following district rules. This list of rules may not be all 24 

encompassing, as additional SJVAPCD rules may apply to the alternatives as specific components are 25 

identified. These are rules that have been adopted by SJVAPCD to reduce emissions throughout the 26 

San Joaquin Valley. 27 

 Rule 2201 (New and Modified Stationary-Source Review Rule). This rule applies to all new 28 

stationary sources and all modifications to existing stationary sources subject to SJVAPCD 29 

permit requirements that, after construction, emit or may emit one or more pollutants regulated 30 

by the rule. 31 

 Rule 3135 (Dust Control Plan Fees). This rule requires the applicant to submit a fee in addition 32 

to a dust control plan. The purpose of this rule is to recover SJVAPCD’s cost for reviewing these 33 

plans and conducting compliance inspections. 34 

                                                             
4 SJVAPCD adopted their 2015 GAMAQI on March 19, 2015.  Conversation with SJVAPCD staff indicates the 
SJVAPCD is not requiring the use of their updated 2015 GAMAQI for projects initiated prior to the adoption of the 
2015 GAMAQI (Siong Pers. Comm. 2015). Accordingly, this EIR/EIS relies on guidance outlined in the 2002 
GAMAQI.  
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 Rule 4101 (Visible Emissions). This rule prohibits emissions of visible air contaminants to the 1 

atmosphere and applies to any source operation that emits or may emit air contaminants. 2 

 Rule 4102 (Nuisance). This rule applies to any source operation that emits or may emit air 3 

contaminants or other materials. In the event that the project or construction of the project 4 

creates a public nuisance, it could be in violation and subject to SJVAPCD enforcement action. 5 

 Rule 4641 (Cutback, Slow-Cure, and Emulsified Asphalt, Paving, and Maintenance Operations). 6 

This rule applies to the manufacture and use of cutback asphalt, slow-cure asphalt, and 7 

emulsified asphalt for paving and maintenance operations. 8 

 Rule 4701 (Internal Combustion Engines—Phase 1). This rule limits the emissions of NOX, CO, 9 

and VOC from internal combustion engines. These limits are not applicable to standby engines 10 

as long as they are used fewer than 200 hours per year (e.g., for testing during non-11 

emergencies). 12 

 Rule 4702 (Internal Combustion Engines—Phase 2). This rule limits the emissions of NOX, CO, 13 

and VOC from spark-ignited internal combustion engines. 14 

 Regulation VIII (Fugitive PM10 Prohibitions). This is a series of rules (Rules 8011–8081) 15 

designed to reduce PM10 emissions (predominantly dust/dirt) generated by human activity, 16 

including construction, road construction, bulk materials storage, landfill operations, and other 17 

activities. 18 

Similar to SMAQMD, SJVAPCD has developed an offsite mitigation program to reduce ROG and NOX 19 

emissions in the SJVAB. SJVAPCD’s Voluntary Emission Reduction Agreement (VERA) is 20 

implemented through District Incentive Programs and is a measure to reduce project impacts under 21 

CEQA. The District Incentive Programs fund grants and projects to achieve emissions reductions in 22 

the SJVAB. The SJVAPCD has operated the program since 1992, resulting in considerable criteria 23 

pollutant reductions throughout the region. Project applicants relying on the VERA to reduce 24 

adverse air quality impacts must 1) calculate the offsite mitigation fee required to reduce project-25 

level emissions to below applicable thresholds, and 2) include the mitigation fee in the 26 

environmental document, project approval conditions, and in the MMRP. Example programs funded 27 

through the VERA include the following. 28 

 On-Road Truck Voucher Program 29 

 Burn Clean Program 30 

 Heavy Duty Engine Program 31 

 Cordless Zero-Emission Commercial Lawn & Garden Equipment Demonstration Program 32 

 Statewide School Bus Retrofit Program 33 
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22.2.3.2 Greenhouse Gases 1 

Yolo-Solano Air Quality Management District and Sacramento Metropolitan Air 2 

Quality Management District 3 

YSAQMD and SMAQMD, along with and a committee of air districts in the Sacramento Region,5 are 4 

developing regional thresholds for evaluating GHG emissions from new stationary source and land 5 

development projects. Once fully constructed, the project will not be a land use development or 6 

stationary source project. As such, the Sacramento Regional GHG guidance does not directly apply to 7 

the proposed project; however, it is described below for context and reference. 8 

While SMAQMD formally adopted the GHG thresholds in November 2014, they are still considered 9 

draft in YSAQMD.6 The GHG thresholds include project categories and emission levels. Construction 10 

activities would result in a significant and unavoidable cumulative impact if emissions exceed 1,100 11 

metric tons CO2e per year. Projects with emissions exceeding the operational threshold must 12 

mitigate to 1,100 metric tons CO2e or demonstrate a 21.7% reduction from a projected no action 13 

taken (NAT) scenario to show consistency with AB 32 reduction goals.  14 

Bay Area Air Quality Management District 15 

BAAQMD has adopted recommended significance thresholds for operational GHG emissions from 16 

land-use development and stationary source projects. These thresholds are intended to reduce GHG 17 

emissions from major contributors within the air district. BAAQMD currently does not recommend a 18 

GHG emissions threshold for construction, but encourages the implementation of BMPs (Bay Area 19 

Air Quality Management District 2011). 20 

San Joaquin Valley Air Pollution Control District 21 

SVJAPCD’s GHG guidance is intended to streamline CEQA review by pre-quantifying emissions 22 

reductions that would be achieved through the implementation of best performance standards 23 

(BPS). Projects are considered to have a less-than-significant cumulative impact on climate change if 24 

any of the following conditions are met. 25 

1. Comply with an approved GHG reduction plan. 26 

4. Achieve a score of at least 297 using any combination of approved operational BPS. 27 

5. Reduce operational GHG emissions by at least 29% over business-as usual conditions 28 

(demonstrated quantitatively). 29 

                                                             
5 Air districts in the region include SMAQMD, YSAQMD, El Dorado County Air Quality Management District, Feather 
River Air Quality Management District, and the Placer County Air Pollution Control District. 
6 The YSAQMD current CEQA Guidelines recommend that lead agencies include at least a qualitative discussion of 
potential climate change impacts in the air quality analyses of sizable projects. YSAQMD further advises that the 
lead agency can require mitigation measures such as building code restrictions, increased public transportation, 
alternative fuels, or other actions that reduce CO2 (Yolo Solano Air Quality Management District 2007). 
7 A score of 29 represents a 29% reduction in GHG emissions relative to unmitigated conditions (1 point = 1%). 
This goal is consistent with the reduction targets established by AB 32. 
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SJVAPCD guidance recommends quantification of GHG emissions for all projects in which an EIR is 1 

required, regardless of whether BPS achieve a score of 29 (San Joaquin Valley Air Pollution Control 2 

District 2009). 3 

22.3 Environmental Consequences 4 

22.3.1 Methods for Analysis 5 

The effects of the alternatives on air quality, criteria pollutants, and GHG emissions from 6 

construction and operations were assessed and quantified using standard and accepted software 7 

tools, techniques, and emission factors. A full list of assumptions used to quantify criteria pollutant 8 

and GHG emissions can be found in Appendices 22A, Air Quality Analysis Methodology, and 22B, Air 9 

Quality Assumptions. 10 

22.3.1.1 Construction of the Water Conveyance Facility 11 

Mass Emissions Modeling 12 

Construction of the water conveyance facility (CM1) would generate emissions of criteria pollutants 13 

(ROG, NOX, CO, PM10, PM2.5), and GHGs (CO2, CH4, N2O, SF6, and HFCs) that would result in short-14 

term effects on ambient air quality in the air quality study area. Emissions would originate from off-15 

road equipment exhaust, marine vessel exhaust, tunneling locomotive exhaust, employee and haul 16 

truck vehicle exhaust, helicopter exhaust, site grading and earth movement, paving, electrical 17 

transmission, and concrete batching. These emissions would be temporary (i.e., limited to the 18 

construction period) and would cease when construction activities are completed.  19 

Emissions estimates were based on a combination of project sponsor input and model defaults, as 20 

described below. Modeling includes implementation of environmental commitments described in 21 

Appendix 3B, Environmental Commitments, Sections 3B.5.3 and 3B.5.12. 22 

 Off-Road Equipment: Emission factors for diesel-powered off-road construction equipment 23 

(e.g., loaders, graders, bulldozers) were obtained from the CalEEMod (version 2013.2.2) User’s 24 

Guide appendix, which provides values per unit of activity (in grams per horsepower-hour) by 25 

calendar year (ENVIRON 2013). Default equipment emission factors for gasoline-powered 26 

equipment were obtained from the ARB’s OFFROAD2011 model. Criteria pollutant and GHG 27 

emissions from off-road equipment were estimated by multiplying the CalEEMod and OFFROAD 28 

emission factors by the equipment inventory provided by DWR. Please refer to Appendix 22A, 29 

Air Quality Analysis and Appendix 22B, Air Quality Assumptions, for additional detail and 30 

assumptions.  31 

 Marine Vessels: Criteria pollutant emissions for marine vessels were quantified based on the 32 

ARB’s (2012a) Emissions Estimation Methodology for Commercial Harbor Craft Operating in 33 

California and activity data provided by DWR. GHG emissions were estimated using the DWR 34 

activity data and emission factors obtained from the EPA (2009). Please refer to Appendices 35 

22A, Air Quality Analysis Methodology, and 22B, Air Quality Assumptions, for a catalog of marine 36 

vessels. 37 

 Tunneling Locomotives: Emissions from diesel-powered locomotives were quantified using 38 

the ARB’s (2010) off-road diesel engine emission standards. All locomotives were assumed to 39 



 Air Quality and Greenhouse Gases 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

22-35 
2015 

ICF 00139.14 

 

utilize a 150 horsepower engine. Please refer to Appendices 22A, Air Quality Analysis 1 

Methodology, and 22B, Air Quality Assumptions, for locomotive operating hours. 2 

 Helicopters: Helicopters would be used during line stringing activities for the 115/230 kV 3 

transmission lines. Two light-duty helicopters were assumed to operate four hours a day to 4 

install new poles and lines. Helicopter emissions were estimated using emission factors from the 5 

Federal Aviation Administration’s (FAA) Emissions and Dispersion Modeling System (EDMS), 6 

version 5.1.4. Please refer to Appendix 22A, Air Quality Methodology, for additional modeling 7 

information and assumptions.  8 

 Onroad Vehicles: Onroad vehicles (e.g., pick-up trucks, flatbed trucks) would be required for 9 

material and equipment hauling, tunnel segment hauling, onsite crew and material movement, 10 

employee commuting, and as-needed supply and equipment pick-up. Exhaust emissions from 11 

onroad vehicles were estimated using the EMFAC2014 emissions model and activity data 12 

provided by DWR. Fugitive re-entrained road dust emissions associated with the vehicle trips 13 

were estimated using EPA’s (2006b; 2011) Compilation of Air Pollutant Emission Factors (AP-14 

42), Sections 13.2.1 and 13.2.2. Additional vehicle information can be found in Appendices 22A, 15 

Air Quality Analysis Methodology, and 22B, Air Quality Assumptions. 16 

 Site Disturbance and Paving: Fugitive emissions from earth movement (i.e., site grading, 17 

bulldozing, and truck loading) and paving were quantified using emission factors from 18 

CalEEMod and EPA’s (1998) AP-42, Section 11.9. Data on the total graded and paved acreage 19 

and quantity of borrow, excavated, and dredged material for each construction phase, as well as 20 

the estimated maximum acreage and material that would be disturbed and paved in any one 21 

day, were provided by DWR. Please refer to Appendices 22A, Air Quality Analysis Methodology, 22 

and 22B, Air Quality Assumptions, for additional modeling information. 23 

 Concrete Batching: Fugitive dust emissions from concrete batching were estimated using 24 

concrete data from DWR and emission factors from EPA’s AP-42 (2006c) Section 11.12, and 25 

SMAQMD’s Concrete Batching Operations Policy Manual (2011). CO2 emissions were calculated 26 

based on the compression strength required for specific features and emission factors obtained 27 

from Nisbet, Marceau, and VanGeem (2002) and the Slag Cement Association (2013). Additional 28 

information on methodology used to quantify PM and CO2 emissions from concrete batching can 29 

be found in Appendix 22A, Air Quality Analysis Methodology. 30 

 Electricity Consumption: Construction of the water conveyance facility would require the use 31 

of electricity for lighting, tunnel ventilation, boring, and certain types of equipment. Annual 32 

electric demand for all alternatives was provided by DWR and is summarized Appendix 22B, Air 33 

Quality Assumptions. Emissions associated with the generation, transmission, and distribution of 34 

this electricity were estimated by multiplying the expected annual electricity usage by regional 35 

emission factors developed by EPA (2014d)8 and University of California, Davis (Delucchi 36 

2006:110).  37 

                                                             
8 Power will be supplied to BDCP by multiple utilities. The quantity of power supplied by each utility is currently 
unknown. Consequently, average statewide emission factors, as opposed to utility-specific factors, were used to 
quantify emissions associated with electricity consumption.  
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Schedule and Phasing 1 

Construction would occur in multiple phases (e.g., mobilization, land clearing). A detailed 2 

construction schedule for the modified pipeline/tunnel alignment was developed based on an 3 

economic analysis (“cost estimate”) (5RMK, Inc. 2014) provided by DWR. Construction schedules for 4 

all other alignments were developed by DWR, based on data developed for the modified 5 

pipeline/tunnel alignment. Geotechnical work (modified pipeline/tunnel alignment only) would 6 

begin in 2016, following by temporary utilities (all alternatives) in 2017. Construction of CM1 7 

components (e.g., intakes) would begin in 2018. Please refer to Appendix 22B, Air Quality 8 

Assumptions, for detailed phasing assumptions. 9 

Emissions Scaling 10 

Detailed equipment and vehicle activity assumptions were developed for the modified pipeline 11 

tunnel alignment as part of an economic analysis (“cost estimate”) (5RMK, Inc. 2014) provided by 12 

DWR. A different cost estimate was developed by DWR in 2010 for the pipeline tunnel option and 13 

east canal. The assumptions and methodology used in the 2010 cost estimate have since been 14 

superseded by the approach utilized to develop the 2014 cost estimate. Accordingly, emissions 15 

associated with the pipeline tunnel option and east canal were analyzed using a combination of the 16 

2010 and 2014 cost estimate assumptions, where appropriate, as well as activity scaling factors, as 17 

described further in Appendix, 22A, Air Quality Analysis Methodology. Emissions generated by the 18 

west canal and separate corridors option were analyzed using a similar approach, since cost 19 

estimates unique to these alignments were not available at the time of analysis. 20 

Emissions by Air District and Air Basin 21 

The alternatives cross three air basins—SFBAAB, SVAB, and SJVAB—and fall under the jurisdiction 22 

of four air districts—YSAQMD, SMAQMD, BAAQMD, and SJVAPCD; each of these have adopted their 23 

own distinct local thresholds of significance. To compare project generated emissions to the federal 24 

and state thresholds (see below), activities occurring within each air district and air basin were 25 

quantified and analyzed separately.9  26 

Criteria pollutant and GHG emissions occurring within each air district and air basin were identified 27 

based on the location and schedule of construction activities. Construction locations were identified 28 

using GIS data provided by DWR and are summarized in Appendix 22A, Air Quality Analysis 29 

Methodology. Annual emissions estimates were developed by summing emissions that would occur 30 

within each year of construction. These emissions were apportioned to each air district based on the 31 

location of construction activity. For example, construction of the tunnel in Reach 4 under 32 

Alternative 4 would occur in both SMAQMD and SJVAPCD. Emissions generated in each year of 33 

construction were calculated using the methods described above. The annual emissions estimates 34 

                                                             
9 The ARB acknowledges that air basins in the Plan area, in particular the SJVAB and SVAB, are both contributors 
and receptors of pollutant transport throughout the state (California Air Resources Board 2009). While technical 
documents have been published analyzing the transport relationship amongst California air basins, quantifying the 
effects of pollutant transport as a result of project implementation would require detailed projections of future 
climatic and meteorological conditions. Air districts in the Plan area have adopted thresholds and mitigation 
requirements that commensurate with expected criteria air pollutant contributions from downwind air basins 
(California Air Resources Board 2011b). 
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were apportioned to SMAQMD and SJVAPCD based on the number of tunnel miles constructed 1 

within each air district (see Appendix 22A, Air Quality Analysis Methodology). 2 

Emissions from each of the above sources are presented at the daily and annual time scales and 3 

compared with the air district construction thresholds and federal de minimis thresholds discussed 4 

below. Peak daily construction emissions were estimated by calculating emissions for the individual 5 

construction phases and then summing emissions from overlapping activities as indicated in the 6 

proposed construction schedule (see Appendix 22A). The combination of phases across all locations 7 

within a specific air district that produce the highest daily emissions in each construction year was 8 

selected as the peak day for impact analysis purposes. This approach is meant to convey a 9 

reasonable worst-case scenario, and is therefore not necessarily representative of actual emissions 10 

that would be incurred on a daily basis throughout the construction period. 11 

Particulate Matter Dispersion Modeling 12 

A HRA was conducted to assess the potential impacts associated with pollutants of material human 13 

health concern. The HRA analyzed the potential human health hazard impacts associated with 14 

construction of each of the five BDCP alignments. Construction emissions include DPM generated by 15 

diesel fuel combustion from construction equipment engine operation. In addition to analyzing DPM 16 

emissions, the HRA also evaluated PM2.5 and PM10 concentrations resulting from both diesel and 17 

gasoline combustion, as well as from fugitive dust generation during earthwork activities (referred 18 

to as “localized particulate matter”). 19 

The HRA used a four-step approach to evaluate inhalation cancer risks and non-cancer hazards for 20 

BDCP construction activities.  21 

 The first step–hazard identification–involved identifying the pollutants of most concern. For the 22 

HRA, these pollutants were identified as DPM and localized particulate matter (PM2.5 and 23 

PM10) (Huss and Dubose pers. comm.; Jones pers. comm. A; Martien pers. comm.; Martien and 24 

Lau pers. comm.; Villalvazo, Siong, and Barber pers. comm.). 25 

 The second step–exposure assessment–involved estimating the degree of public exposure to DPM 26 

and localized particulate emissions associated with construction of the BDCP water conveyance 27 

features. In this step, air quality dispersion modeling was performed to estimate DPM, PM2.5, 28 

and PM10 concentrations at sensitive receptor locations, which include residences, educational 29 

facilities, medical facilities, and parks near each alternative. The air modeling used emission 30 

estimates associated with each alternative’s construction activities and hourly meteorological 31 

data to estimate the construction-related pollutant concentrations at the receptors within the 32 

impact zone. 33 

 The third step–dose-response evaluation–involved estimating chronic non-cancer health hazards 34 

and cancer risks, based on the concentrations estimated for the sensitive receptor locations in 35 

the exposure assessment. This step involved comparing the highest estimated concentrations of 36 

DPM in each air district to the non-cancer exposure threshold (the chronic REL) and also using 37 

those highest concentrations to estimate the cancer risks for people potentially exposed at those 38 

locations. Also in this step, the highest estimated concentrations of PM2.5 and PM10 in each air 39 

district were compared to localized PM concentration thresholds, as available. 40 

 The fourth step–risk characterization–used the results of the dose-response evaluation to 41 

characterize the significance of the health risks posed by each alternative’s DPM and localized 42 

particulate matter. 43 
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The HRA methodology is consistent with state and local guidance (BAAQMD 2011; OEHHA 2003; 1 

2009; 2012) for HRAs. Moreover, the analysis utilizes conservative exposure-response assumptions 2 

to ensure health risks are not understated. Values reported in this document therefore represent 3 

evaluation of a worst-case scenario for potential health risks associated with construction of the 4 

BDCP water conveyance facilities. Key assumptions and analysis methods for the localized 5 

particulate matter and DPM analysis are summarized below. A full list of assumptions can be found 6 

in Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for 7 

Construction Emissions.  8 

Localized Particulate Matter Dispersion Modeling 9 

The degree of public exposure to localized particulate matter emissions from project construction 10 

was estimated under the exposure assessment portion of the HRA. This portion of the analysis 11 

estimated the PM2.5 and PM10 concentrations for sensitive receptors located near the BDCP 12 

construction areas. Predicted concentrations were compared to local air district thresholds, as 13 

available.  14 

Diesel Particulate Matter Dispersion Modeling  15 

The analysis of DPM health risks is based on guidance and methodologies recommended by the 16 

OEHHA (2003; 2009; 2012) and significance thresholds established by the affected air districts. This 17 

assessment uses the OEHHA methodology to characterize cancer risks and non-cancer hazards from 18 

inhaled DPM. 19 

The degree of public exposure to DPM was estimated under the exposure assessment portion of the 20 

HRA. Based on the OEHHA guidance, exhaust emission of PM10 was used as surrogate for DPM as 21 

TAC. The analysis was conducted by first estimating the DPM emissions that would be generated by 22 

each alternative’s construction areas. Then, air quality dispersion modeling was used to estimate 23 

DPM concentrations at nearby sensitive locations. Two types of health impacts were evaluated: 24 

 Chronic non-cancer hazard (averaging period equivalent to the exposure duration) 25 

 Cancer risk (70-year [“lifetime”] averaging period) 26 

There is limited information that characterizes non-cancer toxicity from acute exposure to DPM. The 27 

estimation of non-cancer health hazards is evaluated using model predicted pollutant 28 

concentrations and normalizing those by the corresponding reference exposure levels (RELs) that 29 

are established by the OEHHA to determine a hazard quotient. RELs are designed to protect 30 

sensitive individuals within the population. Unlike cancer health effects, non-cancer health effects 31 

are generally assumed to have thresholds for adverse effects. In other words, injury from a pollutant 32 

will not occur until exposure to that pollutant has reached or exceeded a certain concentration 33 

threshold. However, no REL currently exists to evaluate acute health hazards associated with DPM. 34 

While acute exposure to DPM can lead to respiratory symptoms, neurophysiological symptoms, and 35 

acute irritation, there is insufficient exposure-response information from available acute health-36 

effect studies to allow for the development of RELs to evaluate health hazards associated with acute 37 

DPM exposure (U.S. Environmental Protection Agency 2002). The lack of available exposure-38 

response studies precludes the development of a threshold that would be presumed safe for acute 39 

exposure to DPM. Consequently, DPM acute health hazards were not evaluated in this HRA. Rather, 40 

potential chronic health hazards from DPM, which occur only from exposures via inhalation and the 41 

resulting effects on the respiratory system, were evaluated in this document. 42 
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The potential for chronic non-cancer hazards is evaluated by comparing the long-term exposure 1 

level (DPM concentration) calculated by air pollutant dispersion modeling to a chronic REL. A 2 

chronic REL is an established concentration at or below which no adverse health effects are 3 

anticipated to occur under continuous exposure for up to a lifetime. 4 

Chronic non-cancer hazard quotients (HQ) are calculated by dividing the exposure period’s average 5 

concentration (as estimated using air dispersion modeling) by the REL for that substance. When the 6 

HQ exceeds 1.0, there is increased concern that exposed individuals may experience respiratory 7 

system irritation or injury, particularly among sensitive individuals. 8 

Cancer risk assessment involves estimating exposure to carcinogenic chemicals and multiplying the 9 

exposure dose by the cancer potency factor. As agreed per consultation with the air districts in the 10 

Study Area and described in Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and 11 

Health Risk Assessment for Construction Emissions, a significant cancer risk is defined as a risk that 12 

exceeds 10 in one million. 13 

 14 

Carbon Monoxide Hot-Spots 15 

Increased traffic congestion during construction can contribute to high levels of CO. The Plan Area 16 

air districts have adopted screening criteria that provide a conservative indication of whether a 17 

project will cause a CO hot-spot and would require additional site-specific dispersion modeling to 18 

determine whether CO CAAQS would be exceeded (see Section 22.3.3.1). These screening criteria 19 

were used evaluate potential CO hot-spots created by increased traffic during construction. Vehicle 20 

data was provided by DWR and Fehr & Peers (see Appendix 19A). 21 

22.3.1.2 Operation and Maintenance of the Water Conveyance Facility 22 

Operation of the water conveyance facility would generate long-term (permanent) emissions of 23 

criteria pollutants (ROG, NOX, CO, PM10, PM2.5), and GHGs (CO2, CH4, N2O, SF6, and HFCs) that would 24 

result in long-term effects on ambient air quality in the air quality study area. Emissions would 25 

originate from onroad vehicle exhaust, maintenance equipment exhaust, and electrical generation.  26 

Operations and maintenance include both routine activities and yearly maintenance. Routine 27 

activities would occur on a daily basis throughout the year, whereas yearly maintenance would 28 

occur annually or every five years. Emissions associated with vehicle traffic and maintenance 29 

equipment were estimated using the EMFAC2014 and CalEEMod models, respectively. Emissions 30 

were quantified for both early long-term (ELT) and late long-term (LLT). Information on personnel 31 

and equipment currently required for O&M is unavailable. Consequently, the analysis assumes 32 

emissions associated with vehicle traffic and equipment are zero under both the No Action 33 

Alternative (NEPA point of comparison) and Existing Conditions (CEQA baseline). This approach 34 

represents a conservative assessment as the net impact of the project will be higher under zero 35 

baseline conditions. Detailed assumptions used in the emissions modeling are provided in Appendix 36 

22A, Air Quality Analysis Methodology. 37 

Long-term operation of the water conveyance facility would require the use of electricity for 38 

pumping and maintenance, which would result in emissions from the generation, distribution, and 39 

transmission of this electricity. Increases in annually electric consumption for all alternatives 40 

relative to the No Action Alternative (NEPA point of comparison) and Existing Conditions (CEQA 41 
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baseline) were calculated in Chapter 21, Energy, Section 21.3.1.2. Criteria pollutant and GHG 1 

emissions generated by increased electricity consumption were calculated using the emission 2 

factors summarized in Appendix 22A, Air Quality Analysis Methodology. 3 

22.3.1.3 Programmatic Assessment of CM2–CM21 4 

Restoration techniques that require physical changes to the environment or that require use of 5 

construction equipment, such as construction and maintenance activities associated with 6 

restoration actions to restore, enhance, and manage physical habitat in the defined conservation 7 

zones (CZs) and Restoration Opportunity Areas (ROAs),10 would primarily generate temporary 8 

construction emissions through earthmoving activities (e.g., grading), use of mobile and stationary 9 

construction equipment, and onroad vehicle movement. The conservation measures that consist of 10 

programs to reduce the adverse effects of various stressors on covered species (CM12–CM21) are 11 

anticipated to generate the same emissions, relative to Existing Conditions and the No Action 12 

Alternative. Therefore, only the air quality and GHG impacts of CM2–CM11 are analyzed 13 

(programmatically) for the proposed BDCP. 14 

Pollutant emissions and associated health and odor impacts are highly dependent on the total 15 

amount of distributed area; the type, location, and duration of construction; and the intensity of 16 

construction activity. Thus, construction effects would vary depending on the habitat restoration 17 

and enhancement conservation actions implemented under the BDCP. 18 

Long-term air quality and GHG effects are associated with changes in the permanent, continued daily 19 

use of the study area. Operational emissions from the implementation of CM2–CM11 would 20 

primarily result from vehicle trips for site inspections, monitoring, and routine maintenance. 21 

Implementing CM2–CM11 would also affect long-term sequestration rates through land use changes, 22 

such as conversion of agricultural land to wetlands, inundation of peat soils, drainage of peat soils, 23 

and removal or planting of carbon-sequestering plants (see below). 24 

Information on the location and types of construction equipment required for each conservation 25 

measure is unavailable. Likewise, the levels of potential long-term operation and maintenance 26 

activities that may result from implementation of these measures are currently unknown. 27 

Consequently, a quantified analysis of potential criteria pollutant and GHG emissions is not possible, 28 

so a qualitative assessment of air quality effects resulting from the proposed program was 29 

performed. The qualitative analysis took into account typical construction and operation and 30 

maintenance activities that would be undertaken for implementation of the habitat restoration and 31 

enhancement efforts in CM2–CM11, as described in Chapter 3, Description of Alternatives, Section 32 

3.6.2. 33 

Land Use Analysis 34 

BDCP includes acreage targets for restoring tidal and riparian habitat, grassland, nontidal marsh, 35 

and seasonal wetland in the study area. Estimating potential changes in GHG emissions from habitat 36 

                                                             
10 The Plan Area is subdivided into 11 CZs within which conservation targets for natural communities and covered 
species’ habitats have been established. ROAs encompass those locations in the Plan Area considered most 
appropriate for the restoration of tidal habitats and within which restoration goals for tidal and associated upland 
natural communities will be achieved. See Section 3.3.2, Conservation Measures, for additional detail.  
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creation involves a considerable amount of uncertainty. In particular, key variables, including 1 

carbon cycling, methane production, and nitrogen cycling vary by land use type, season, and site-2 

specific chemical and biological characteristics. Depending on these conditions, land use change 3 

associated with the BDCP may result in a net increase or decrease in GHG emissions. To fully 4 

characterize project impacts, additional information is required that is currently unknown. For 5 

example, acreage by land use type, site-specific land characteristics (e.g., salinity, pH, age of trees, 6 

type of grass, carbon content of soils), and fuel consumption data would be required to estimate the 7 

net difference in emissions between the removal and addition of GHGs into the atmosphere (i.e., 8 

GHG flux). Without local sampling and monitoring data, these values are unknown. Consequently, a 9 

quantified analysis of potential GHG emissions from land use change is not possible; a qualitative 10 

assessment of GHG flux resulting from the proposed program was therefore performed. 11 

22.3.2 Determination of Effects 12 

Potential air quality and GHG impacts were assessed in relation to relevant thresholds of 13 

significance established by agencies with jurisdictional authority, and/or applicable laws and 14 

regulations, including Appendix G of the State CEQA Guidelines. An effect was considered to be 15 

adverse (under NEPA) and significant (under CEQA) if it would result in any of the following 16 

conditions. 17 

 Conflict with or obstruct implementation of the applicable air quality plan. For the purposes of 18 

this analysis, “conflict with or obstruct implementation” is defined as circumstances in which 19 

total direct and indirect emissions in excess of General Conformity de minimis thresholds 20 

(described below in Section 22.3.2.2) do not conform to the appropriate air basin SIPs. As 21 

discussed in Section 22.2.1.1, conformance is demonstrated by satisfying any of the following 22 

requirements. 23 

 Showing that the emission increases caused by the federal action are included in the SIP. 24 

 Demonstrating that the State agrees to revise the SIP to include the emission increases. 25 

 Offsetting the action’s emissions in the same or nearby area to net zero within the same time 26 

frame as they are generated. 27 

 Mitigating to reduce the emission increase to net zero. 28 

 Utilizing a combination of the above options. 29 

 Violate any air quality standard or substantially contribute to an existing or projected air quality 30 

violation. For the purposes of this analysis, “violate any air quality standard or substantially 31 

contribute to an existing or project air quality violation” is defined as circumstances in which 32 

construction or operational emissions exceed the applicable air district thresholds described in 33 

Section 22.3.2.1 and identified in Table 22-8. 34 

 Result in a cumulatively considerable net increase of any criteria pollutant for which the project 35 

region is non-attainment under an applicable federal or state ambient air quality standard 36 

(including releasing emissions which exceed quantitative thresholds for ozone precursors). For 37 

the purposes of this analysis, a “cumulatively considerable net increase” is defined as 38 

circumstances in which total direct emissions exceed the applicable air district thresholds 39 

identified in Table 22-8. As discussed further in Section 22.3.3.17, the emissions thresholds 40 

presented in Table 22-8 represent the maximum emissions a project may generate before 41 
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contributing to a cumulative impact on regional air quality. Therefore, exceedances of the 1 

project-level thresholds, as identified in Table 22-8, would be cumulatively considerable. 2 

 Expose sensitive receptors to substantial pollutant concentrations. For the purpose of this 3 

analysis, schools, day care facilities, medical facilities, parks, and residences are considered 4 

sensitive receptor locations. A “substantial pollutant concentration” is defined as levels in excess 5 

of the applicable air district thresholds described in Section 22.3.2.1 and identified in Table 22-6 

8. 7 

 Create objectionable odors affecting a substantial number of people. For the purpose of this 8 

analysis, construction of an odor-producing facility, as defined by the study area air quality 9 

management districts, would result in an “objectionable odor” capable of affecting a substantial 10 

number of people. Odor-producing facilities include landfills, wastewater treatment plants, food 11 

processing facilities, and certain agricultural activities. 12 

22.3.2.1 Local Air District Thresholds 13 

The following section summarizes the local air district thresholds and presents substantial evidence 14 

regarding the basis upon which they were developed, as well as describes how they are used to 15 

determine whether project construction and operational emissions would:  16 

 interfere or impede with attainment of State or federal ambient air quality standards (CAAQS 17 

and NAAQS, respectively), or  18 

 cause increased risk to human health. 19 

Regional Thresholds for Air Basin Attainment of State and Federal Ambient Air 20 

Quality Standards 21 

The alternatives fall under the jurisdiction of four air districts—YSAQMD, SMAQMD, BAAQMD, and 22 

SJVAPCD—each of which has different thresholds, as shown in Table 22-8, for regional criteria 23 

pollutants (as discussed in section 22.1.2.1, ROG and NOX are regional pollutants, whereas PM is 24 

both a regional and local pollutant). The regional criteria pollutant thresholds identified in Table 22-25 

8 were adopted by the Plan Area air districts to assist lead agencies in determining the significance 26 

of environmental effects with regards to local attainment of state and federal ambient air quality 27 

standards. 28 

YSAQMD 29 

YSAQMD’s ozone precursor thresholds are based on CCAA requirements and YSAQMD Rule 3.20 30 

(Ozone Transport Mitigation). Rule 3.20 accounts for ozone transport to neighboring air basins and 31 

establishes a 10 ton per year, “no net increase” threshold for NOX and ROG from stationary sources. 32 

YSAQMD has concluded that the stationary pollutants described under Rule 3.20 are equally 33 

significant to those pollutants generated by land use projects, and as such, the 10 ton per year value 34 

serves as the project-level threshold for land use development projects within the YSAQMD. 35 

YSAQMD’s regional PM10 threshold is based on the NSR program, which requires Best Available 36 

Control Technologies (BACT) to be applied when new or modified PM10emissions exceed 80 37 

pounds per day. Therefore, PM10 emissions that trigger the BACT threshold for PM10 would result 38 

in substantial air emissions and have a potentially significant impact on local air quality. (Yolo-39 

Solano Air Quality Management District 2007). 40 
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SMAQMD 1 

The ozone precursor (ROG and NOX) threshold adopted by SMAQMD approximately correlates to the 2 

heavy-duty vehicles and land use project emission reduction requirements committed to in the 2004 3 

Ozone Attainment Plan for the Sacramento Federal Ozone Nonattainment Area. Accordingly, 4 

SMAQMD’s thresholds have been adopted to assist the Sacramento area in reaching regional 5 

attainment status with the federal and state ozone standards. SMAQMD has not adopted a regional 6 

PM threshold. 7 

BAAQMD and SJVAPCD 8 

BAAQMD and SJVAPCD’s ROG, NOX, and regional PM thresholds are based on emissions levels 9 

identified under the “New Source Review” (NSR) program. The NSR program is a permitting 10 

program that was established by Congress as part of the CAAA to ensure that air quality is not 11 

significantly degraded by new sources of emissions. The NSR program requires stationary sources 12 

receive permits before they start construction and/or use of the equipment. By permitting large 13 

stationary sources, the NSR program assures that new emissions would not slow regional progress 14 

toward attaining the NAAQS. BAAQMD and SJVPACD have concluded that the stationary pollutants 15 

described under the NSR program are equally significant to those pollutants generated with land use 16 

projects. BAAQMD’s and SJVAPCD’s regional thresholds identified in Table 22-8 were set as the total 17 

emission thresholds associated within the NSR program to help attain the NAAQS. (Bay Area Air 18 

Quality Management District 2011; San Joaquin Valley Air Pollution Control District 2015). 19 

Health-Based Thresholds for Project-Generated Pollutants of Human Health 20 

Concern  21 

As discussed in Section 22.1.2, all criteria pollutants are associated with some form of health risk 22 

(e.g., asthma, asphyxiation). Adverse health effects associated with criteria pollutant emissions are 23 

highly dependent on a multitude of interconnected variables (e.g., cumulative concentrations, local 24 

meteorology and atmospheric conditions, the number and character of exposed individuals [e.g., 25 

age, gender]). Moreover, ozone precursors (ROG and NOX) affect air quality on a regional scale. 26 

Health effects related to ozone are therefore the product of emissions generated by numerous 27 

sources throughout a region. Existing models have limited sensitivity to small changes in criteria 28 

pollutant concentrations, and as such, translating project-generated criteria pollutants to specific 29 

health effects would produce meaningless results. In other words, minor increases in regional air 30 

pollution from project-generated ROG and NOX would have nominal or negligible impacts on human 31 

health.11  32 

As such, an analysis of impacts to human health associated with project-generated regional 33 

emissions is not included in the project-level analysis. Increased emissions of ozone precursors 34 

(ROG and NOX) generated by the project (see Section 22.3.3) could increase photochemical reactions 35 

and the formation of tropospheric ozone, which at certain concentrations, could lead to respiratory 36 

symptoms (e.g., coughing), decreased lung function, and inflammation of airways. While these health 37 

effects are associated with ozone, the impacts are a result of cumulative and regional ROG and NOX 38 

                                                             
11 As an example, the BAAQMD Multi-Pollutant Evaluation Method (MPEM) requires a 3 to 5 percent increase in 
regional ozone precursors to produce a material change in modeled human health impacts. Based on 2008 ROG and 
NOX emissions in the Bay Area, a 3 to 5 percent increases equates to over 20,000 pounds per day or ROG and NOX.  
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emissions, and that the incremental contribution of the project to specific health outcomes from 1 

criteria pollutant emissions would be limited and cannot be solely traced to the project. Please refer 2 

to Section 22.3.4 for a discussion of cumulative impacts. 3 

Since localized pollutants generated by a project can directly affect adjacent sensitive receptors, the 4 

analysis of project-related impacts to human health focuses only on those localized pollutants with 5 

the greatest potential to result a significant, material impact on human health. This is consistent 6 

with the current state-of-practice and published guidance by SMAQMD (2014), SJVAPCD (2014), 7 

YSAQMD (2007), BAAQMD (2011), CAPCOA (2009), OEHHA (2003), and ARB (2000). The pollutants 8 

of concern include 1) locally concentrated PM and CO, 2) DPM12 , and 3) C. immitis (Valley Fever). 9 

Locally adopted thresholds of significance for each pollutant are identified below. 10 

Localized Particulate Matter Concentrations 11 

YSAQMD 12 

YSAQMD utilizes the ambient air quality standards as thresholds for localized total (exhaust and 13 

fugitive dust) PM. For the 24-hour and annual PM2.5 standards, the district recommends use of the 14 

NAAQS (35 μg/m3) and CAAQS (12 μg/m3), respectively. For the 24-hour and annual PM10 15 

standards, the district recommends use of the CAAQS (50 μg/m3 and 20 μg/m3, respectively). The 16 

district also recommends implementation of BMPs to reduce and control fugitive visible dust (Jones 17 

pers. comm. B)  18 

SMAQMD 19 

SMAQMD considers a PM impact to be significant if a project would contribute substantially to a 20 

violation of the CAAQS, and considers a substantial contribution to be equal or greater than 5% of 21 

the CAAQS. As such, SMAQMD has established a localized threshold of 0.6 μg/m3 for annual PM2.5, 22 

2.5 μg/m3 for 24-hour PM10, and 1 μg/m3 for annual PM10 (exhaust and fugitive). SMAQMD does 23 

not have a localized threshold for 24-hour PM2.5 emission concentrations. 24 

BAAQMD 25 

BAAQMD adopted an incremental PM2.5 concentration-based significance threshold, where a 26 

“substantial” contribution is defined as total (exhaust and fugitive) PM2.5 concentrations exceeding 27 

0.3 μg/m3. BAAQMD has not established PM10 thresholds of significance. However, BAAQMD 28 

considers fugitive PM10 from earthmoving activities to be significant without application of dust 29 

control measures.  30 

The BAAQMD’s Board of Directors adopted these significance thresholds on June 2, 2010 to assist in 31 

the review of projects under CEQA. On March 5, 2012 the Alameda County Superior Court issued a 32 

judgment finding that the BAAQMD had failed to comply with CEQA when it adopted the thresholds. 33 

                                                             
12 DPM is the primary TAC of concern for mobile sources—of all controlled TACs, emissions of DPM are estimated 
to be responsible for about 70 percent of the total ambient TAC risk (California Air Resources Board 2000). Given 
the risks associated with DPM, tools and factors for evaluating human health impacts from project-generated DPM 
have been developed and are readily available. Conversely, tools and techniques for assessing project-specific 
health outcomes as a result of exposure to other TAC (e.g., benzene) remain limited. These limitations impede the 
ability to evaluate and precisely quantify potential public health risks posed by TAC exposure. 
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Pending final resolution of the case, the BAAQMD is no longer recommending that the June 2, 2010 1 

thresholds be used to assess a project’s air quality impacts. The BAAQMD states that lead agencies 2 

may continue to rely on the Air District’s 1999 Thresholds of Significance and may continue to make 3 

determinations regarding the significance of an individual project’s air quality impacts based on the 4 

substantial evidence in the record for that project (Bay Area Air Quality Management District 2015). 5 

For this air quality analysis, the 2010 thresholds were used because they were established based on 6 

substantial evidence. The BAAQMD released the “Proposed Thresholds of Significance” in 2009, 7 

which listed the proposed thresholds for criteria pollutants, GHGs, community risk and hazards, and 8 

odors. The BAAQMD researched existing and projected sources of air quality contaminants and 9 

designed the 2010 Thresholds to comply with state and federal standards. The report “provides the 10 

substantial evidence in support of the thresholds of significance…” (emphasis added) (Bay Area Air 11 

Quality Management District 2015).  12 

SJVAPCD 13 

SJVAPCD adopted the EPA’s Class II Significant Impact Levels (SILs) for incremental PM 14 

concentration-based significance thresholds. The EPA SILs for annual and 24-hour total (exhaust 15 

and dust) PM2.5 were vacated by Courts and new SILs have not been adopted as of the time of this 16 

writing. SJVAPCD (2014) recommends that until new SIL values are approved, PM10 SILs should be 17 

used for both PM10 and PM2.5 analyses. Accordingly, the project’s total (exhaust and dust) PM2.5 18 

and PM10 concentrations are evaluated against an annual 2.08 μg/m3 threshold and 24-hour 10.4 19 

μg/m3 threshold. Similar to other air districts, the SJVAPCD considers fugitive PM from earthmoving 20 

activities to be significant without application of dust control measures. 21 

Localized Carbon Monoxide Concentrations 22 

Heavy traffic congestion can contribute to high levels of carbon monoxide. Individuals exposed to 23 

these CO “hot-spots” may have a greater likelihood of developing adverse health effects (as 24 

described in Section 22.1.2). The all Plan Area air districts consider localized CO emissions to result 25 

in significant impacts if concentrations exceed the CAAQS (see Table 22-8). All four air districts have 26 

adopted screening criteria that provide a conservative indication of whether a project-generated 27 

traffic will cause a potential CO hot-spot. The air districts establish that if the screening criteria are 28 

not met, a quantitative analysis through site-specific dispersion modeling of project-related CO 29 

concentrations would not be necessary and the project would not cause localized exceedances of CO 30 

CAAQS. 31 

Screening criteria adopted by YSAQMD and SJVAPCD focus on whether a project would reduce the 32 

level of service (LOS) at affected intersects to LOS E or F, whereas screening criteria adopted by 33 

SMAQMD and BAAQMD include quantitative criteria based on the number of additional vehicles 34 

added to affected intersections. These quantitative metrics were established based on local 35 

modeling and provide a conservative estimate for the maximum number of vehicles that can be 36 

added to intersection without an exceedance of the CO CAAQS. The BAAQMD and SMAQMD CO 37 

screening criteria are summarized below. 38 

BAAQMD 39 

1. The project traffic would not increase traffic volumes at affected intersections to more than 40 

44,000 vehicles per hour. 41 

2. The project traffic would not increase traffic volumes at affected intersections to more than 42 

24,000 vehicles per hour where vertical and/or horizontal mixing is substantially limited (e.g., 43 
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tunnel, parking garage, bridge underpass, natural or urban street canyon, below-grade 1 

roadway). 2 

3. Project is consistent with an applicable congestion management program established by the 3 

county congestion management agency for designated roads or highways, regional 4 

transportation plan, and local congestion management agency plans. 5 

SMAQMD 6 

1. The project will not result in an affected intersection experiencing more than 31,600 vehicles 7 

per hour. 8 

2. The project will not contribute traffic to a tunnel, parking garage, bridge underpass, urban street 9 

canyon, or below-grade roadway; or other locations where horizontal or vertical mixing of air 10 

will be substantially limited. 11 

3. The mix of vehicle types at the intersection is not anticipated to be substantially different from 12 

the County average. 13 

Given that the BAAQMD’s screening criteria are slightly more conservative than SMAQMD’s criteria 14 

(affected intersection volume of 24,000 vehicles per hour vs. 31,600 vehicles per hour), the 15 

BAAQMD’s screening criteria is conservatively used to evaluate whether project-generated traffic in 16 

YSAQMD and SJVAPCD would result in a CO hot-spot and violation of the CO CAAQS.  17 

Localized Diesel Particulate Matter Concentrations 18 

DPM is a form of localized PM (see above) that is generated by diesel equipment and vehicle 19 

exhaust. DPM has been identified as TAC and is particularly concerning as long-term exposure can 20 

lead to cancer, birth defects, and damage to the brain and nervous system. Accordingly, the Plan 21 

Area air districts have adopted separate thresholds to evaluate receptor exposure to DPM emissions. 22 

The “substantial” DPM threshold defined by the air districts is the probability of contracting cancer 23 

for the maximum exposed individual (MEI) exceeding 10 in 1 million, or the ground-level 24 

concentrations of non-carcinogenic TACs resulting in a hazard index (HI) greater than 1 for the MEI 25 

(see Table 22-8). 26 

Valley Fever Exposure 27 

Valley Fever can develop after receptor exposure to C. immitis. While flu-like symptoms develop in 28 

less than 40% of individuals exposed to the fungal spores, those presenting symptoms may 29 

experience fatigue, cough, chest pain, fever, rash, headache, and joint aches. Neither the State nor the 30 

Plan Area air districts have adopted thresholds to evaluate receptor exposure to increased Valley 31 

Fever risk. The potential for the project to expose receptors to Valley Fever is highest in areas 32 

known to contain C. immitis and during earthmoving activities that generate fugitive dust. 33 

Accordingly, uncontrolled construction dust emissions in endemic regions of C. immitis could result 34 

in increased health impacts from exposure of receptors to C. immitis spores. 35 

Table 22-8. Air District Thresholds of Significance 36 

Analysis YSAQMD SMAQMD BAAQMD SJVAPCD 
Regional Criteria 
Pollutants 
(Construction) 

ROG: 10 tons/year 
NOX: 10 tons/year 
PM10: 80 lbs/day 

NOX: 85 lbs/day ROG: 54 lbs/day 
NOX: 54 lbs/day 
PM10: 82 lbs/day (exhaust only) 
PM2.5: 54 lbs/day (exhaust only) 

ROG: 10 tons/year 
NOX: 10 tons/year 
PM10: 15 tons/year 
PM2.5: 15 tons/year 
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Analysis YSAQMD SMAQMD BAAQMD SJVAPCD 
Regional Criteria 
Pollutants 
(Operations) 

Same as 
construction  

ROG: 65 lbs/day 
NOX: 65 lbs/day 

ROG: Same as construction 
NOX: Same as construction 
PM10: 82 lbs/day 
PM2.5: 54 lbs/day 

Same as construction  

Localized PM2.5 Violation of NAAQS 
for total (exhaust 
and dust) emissions 
(24-hour: 35 μg/m3) 
or CAAQS (annual: 
12 μg/m3), and 
failure to implement 
dust BMPs 

Increase greater than 
0.6 μg/m3 for total 
(exhaust and dust) 
concentration 
(annual) or failure to 
implement dust 
emission control 
practicesa 

Increase greater than 0.3 μg/m3 for 
total (exhaust and dust) 
concentration (annual), and failure 
to implement fugitive dust  

Increase greater than 
2.08 μg/m3 annual 
average or greater 
than 10.4 μg/m3 
24hour average for 
total (exhaust and 
dust) concentration, 
and failure to 
implement BMPs 

Localized PM10 Violation of CAAQS 
for total (exhaust 
and dust) emissions 
(24-hour: 50 μg/m3; 
annual: 20 μg/m3), 
and failure to 
implement dust 
BMPs 

Increase greater than 
1 μg/m3 annual or 
greater than 2.5 
μg/m3 24-hour 
averagea for total 
(exhaust and dust), 
or failure to 
implement emissions 
control practicesa 

Failure to implement emissions 
control practices 

Increase greater than 
2.08 μg/m3 annual 
average or greater 
than 10.4 μg/m3 
24hour average for 
total (exhaust and 
dust) concentration, 
and failure to 
implement BMPs 

Localized CO Violation of CAAQS Violation of CAAQS Violation of CAAQS Violation of CAAQS 
Localized DPM Increased cancer 

risk of 10 in 1 
million or increased 
non-cancer hazard 
of greater than 1.0  

Increased cancer risk 
of 10 in 1 million or 
increased non-cancer 
hazard of greater 
than 1.0  

Increased cancer risk of 10 in 1 
million; increased non-cancer hazard 
of greater than 1.0b 

Increased cancer risk 
of 10 in 1 million or 
increased non-cancer 
hazard of greater 
than 1.0 

Sources: Yolo-Solano Air Quality Management District 2007; Sacramento Metropolitan Air Quality Management District 
2014; Bay Area Air Quality Management District 2011; San Joaquin Valley Air Pollution Control District 2002; San 
Joaquin Valley Air Pollution Control District 2009; Siong pers. comm. 2011; Villalvazo pers. comm. 

a  Per the SMAQMD’s CEQA guidelines (2014), a “project is considered significant if emissions exceed a CAAQS or contribute 
substantially to an existing or projected violation of a CAAQS. A substantial contribution is considered an emission that is equal to 
or greater than 5% of a CAAQS.”  

b A quantitative cumulative analysis was not conducted due to the rural nature of the project area (additional major sources 
are not anticipated in the vicinity of the project area). Consequently, the BAAQMD’s quantitative cumulative thresholds of 
an increase greater than 0.8 μg/m3, increased cancer risk of 100 in 1 million, and increased non-cancer hazard of greater 
than 10 (HI) were not evaluated. However, cumulative health hazards are considered in relation to ongoing and reasonably 
foreseeable future projects in the air basin. Please refer to Section 22.3.3.17. 

 1 

22.3.2.2 General Conformity de minimis Thresholds 2 

The following section presents the de minims thresholds applicable to the proposed project that are 3 

used to evaluate whether the project would require a conformity determination pursuant to general 4 

conformity requirements. 5 

Clean Air Act General Conformity Evaluation 6 

The air quality study area is in federally classified nonattainment and/or maintenance areas for ozone, 7 

CO, PM10, and PM2.5 (Table 22-4). Consequently, to fulfill general conformity requirements, a General 8 

Conformity evaluation must be undertaken to identify whether the total ozone, CO, PM10, and PM2.5 9 

emissions for the alternatives are subject to the General Conformity rule. The General Conformity 10 

evaluation must consider both direct and indirect sources of emissions for all nonattainment and/or 11 
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maintenance pollutants, which include regulated precursor emissions. Regulated precursor emissions 1 

for ozone include ROG and NOX. Regulated precursor emissions for PM2.5 include SO2, NOX, and ROG 2 

(see Table 22-4). Therefore, the General Conformity analysis evaluates each of these direct and 3 

indirect (precursor) emissions. 4 

The General Conformity evaluation is made by comparing all emission sources (e.g., haul trucks, off-5 

road equipment) to the applicable General Conformity de minimis thresholds. It should be noted that 6 

because power plants are subject to New Source Review permitting requirements, which are exempt 7 

from the General Conformity rule, emissions associated with electricity generation are not included in 8 

the General Conformity evaluation. Because the attainment status of the four area air basins differ 9 

with respect to ozone, CO, PM10, PM2.5, and SO2, different de minimis thresholds must be applied to 10 

emissions generated within each air basin. Table 22-9 summarizes the de minimis thresholds 11 

applicable to each air basin. 12 

Table 22-9. Federal de minimis Thresholds by Air Basin (tons per year) 13 

Pollutant SFNA SJVAB SFBAAB 

NOX
a 25 10 100 

VOC/ROGb 25 10 100 

CO 100 100 100 

PM10 100 100 – 

PM2.5 100 100 100 

SO2
c 100 100 100 

a NOX is a precursor ozone and PM. NOX emissions in excess of 100 tons per year within federally 
designated PM10 or PM2.5 nonattainment or maintenance areas trigger a secondary PM threshold. 
b ROG is a precursor ozone. 
c SO2 is a precursor to PM2.5. 

 14 

22.3.2.3 Greenhouse Gas Thresholds 15 

DWR Climate Action Plan/Greenhouse Gas Emissions Reduction Plan 16 

In May 2012, DWR adopted the DWR Climate Action Plan-Phase I: Greenhouse Gas Emissions 17 

Reduction Plan (CAP), which details DWR’s efforts to reduce GHG emissions consistent with EO S-3-05 18 

and AB-32 (Appendix 22D, DWR Climate Action Plan). The CAP provides estimates of historical (going 19 

back to 1990), current, and future GHG emissions related to operations (e.g., energy use), construction 20 

(e.g., bulldozer), maintenance (e.g., flood protection facility upkeep), and business practices (e.g., DWR 21 

building related). The CAP specifies aggressive 2020 and 2050 emission reduction goals and identifies 22 

a list of GHG emissions reduction measures that DWR will undertake to achieve these goals. 23 

DWR prepared its CAP consistent with CEQA Guidelines section 15183.5. This section of the CEQA 24 

Guidelines provides that a “Plan for the Reduction of Greenhouse Gas Emissions,” which meets the 25 

specified requirements, “may be used in the cumulative impacts analysis of later projects.” More 26 

specifically, “[l]ater project-specific environmental documents may tier from and/or incorporate by 27 

reference” the “programmatic review” conducted for the GHG reduction plan. “An environmental 28 

document that relies on a greenhouse gas reduction plan for a cumulative impacts analysis must 29 

identify those requirements specified in the plan that apply to the project, and, if those requirements 30 

are not otherwise binding and enforceable, incorporate those requirements as mitigation measures 31 

applicable to the project.” (CEQA Guidelines section 15183.5.) Because global climate change, by its 32 
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very nature, is a global cumulative impact13, an individual project’s compliance with a qualifying 1 

GHG Reduction Plan may suffice to mitigate the project’s incremental contribution to that 2 

cumulative impact to a level that is not “cumulatively considerable.” (See CEQA Guidelines, § 3 

15064[h][3].) 4 

Chapter 12 of DWR’s CAP outlines how individual projects can demonstrate consistency with the 5 

CAP so that they may rely on the analysis it provides for the purposes of a CEQA cumulative GHG 6 

impacts analysis. The CAP requires that the following steps be taken to ensure that the project is 7 

consistent with the CAP: 8 

 Identify, quantify, and analyze the GHG emissions from the proposed project and alternatives. 9 

 If construction emissions levels are greater than 25,000 MT CO2e for the entire construction 10 

phase of the project or they exceed 12,500 MT CO2e in any single year of construction, the 11 

project’s construction emission cannot rely on the analysis provide in the DWR CAP and 12 

must complete a project specific analysis of the construction emissions for CEQA purposes. 13 

 Emissions Reduction Measures CO-1 and CO-2 must be incorporated into the design of the 14 

project. 15 

 CO-1 Construction BMPs designed to minimize fuel consumption by construction and 16 

transportation of materials, reduce landfill material usage, and reduce emissions from 17 

cement production. DWR’s recommended BMPs are listed in Appendix 3B. 18 

 CO-2 Compliance with CARB’s 2007 Off-Road Diesel Vehicle Regulation designed to phase in 19 

the use of cleaner engines in diesel vehicles with engines greater than 25 horsepower and 20 

any other statewide regulations targeting GHG emissions reductions. 21 

 Determine that the project does not conflict with DWR’s ability to implement any of the specific 22 

action GHG emissions reduction measures outlined in the CAP. 23 

 OP-1 Termination of Power Supplies from Reid Gardner Power Plant 24 

 OP-2 Energy Efficiency Improvements 25 

 OP-3 Renewable Energy Procurement Plan 26 

 OP-5 High-Efficiency Energy Resources 27 

 BP-1 Participate in SMUD Commercial Greenergy Program 28 

 BP-2 Participate in SMUD Carbon Offset Program 29 

 BP-3 Implement the DWR Sustainability Policy 30 

In addition to all of the above listed requirements, if implementation of the proposed project would 31 

result in additional energy demands on the SWP system of 15 GWh per year or greater the project 32 

                                                             
13 Climate change is a global problem, and GHGs are global pollutants, unlike criteria air pollutants (such as ozone 
precursors, which are primarily pollutants of regional and local concern. Given their long atmospheric lifetimes 
(see Table 22-1), GHGs emitted by countless sources worldwide accumulate in the atmosphere. No single emitter of 
GHGs is large enough to trigger global climate change on its own. Rather, climate change is the result of the 
individual contributions of countless past, present, and future sources. Therefore, GHG impacts are inherently 
cumulative. 
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must perform additional analyses with the DWR SWP Power and Risk Office to determine of the 1 

additional energy demand will require DWR to take additional steps beyond those identified in the 2 

CAP to achieve its emissions reduction goals. If the analyses indicate that the additional load 3 

resulting from the proposed project would require DWR to modify existing or implement additional 4 

GHG emissions reduction measures, such measures must be approved by DWR SWP Power and Risk 5 

Office. 6 

The BDCP GHG emissions analysis presented in this chapter meets the consistency requirements 7 

detailed in the DWR CAP. 8 

Construction Emissions Approach and Threshold 9 

Consistent with DWR project-level cumulative GHG emission analysis requirements, construction 10 

emissions of the BDCP project were calculated consistent with the Guidance for Quantifying 11 

Greenhouse Gas Emissions and Determining the Significance of their Contribution to Global Climate 12 

Change for CEQA Purposes and a GHG Emission Reduction Plan Consistency Determination Form 13 

from DWR’s CAP was completed. Project-level GHG reduction measures (CO-1 and CO-2) included in 14 

the CAP have also been incorporated into the project design as environmental commitments (see 15 

Appendix 3B, Environmental Commitments). 16 

As indicated in the impact analysis below (Section 22.3.3), BDCP construction emissions are in 17 

excess of 25,000 MT CO2e for each project alternative (except for the No Action Alternative). As 18 

such, the significance determination for construction-related emissions cannot be determined by 19 

relying on the analysis in DWR’s CAP. 20 

Neither the CEQA nor NEPA lead agencies have established quantitative significance thresholds for 21 

GHG emissions; instead each project put forth by the lead agencies is evaluated on a case by case 22 

basis using the most up to date calculation and analysis methods. However, by enacting the Global 23 

Warming Solutions Act of 2006 (AB 32), the State Legislature has established statewide GHG 24 

reduction targets. Further, the Legislature has determined that GHG emissions, as they relate to 25 

global climate change, are a source of adverse environmental impacts in California and should be 26 

addressed under CEQA. AB 32 did not amend CEQA, although the legislation identifies the myriad 27 

environmental problems in California caused by global warming (Health and Safety Code, Section 28 

38501(a)). SB 97, in contrast, added explicit requirements that CEQA analysis address the impacts of 29 

GHG emissions (PRC Sections 21083.05 and 21097). 30 

Scientific studies (as best represented by the IPCC’s periodic reports) demonstrate that climate 31 

change is already occurring due to past GHG emissions. Evidence concludes that global emissions 32 

must be reduced below current levels to avoid the most severe climate change impacts. Given the 33 

seriousness of climate change and the regional significance of BDCP, DWR has determined that for 34 

the purposes of this analysis, any substantial increase in construction-related GHG emissions above 35 

net zero (0) would result in a significant impact. A net zero threshold represents a conservative 36 

assessment of construction emissions considering that any GHGs released during construction will 37 

be temporary and cease once construction is complete. Regardless, DWR selected a net zero 38 

threshold out of an abundance of caution to avoid underrepresenting potential impacts. 39 

In accordance with scientific consensus regarding the cumulative nature of GHGs, the analysis 40 

provides a cumulative evaluation of GHG emissions. Unlike traditional cumulative impact 41 

assessments, this analysis is still project-specific in that it only evaluates direct emissions generated 42 

by BDCP; given the global nature of climate change, the analysis does not include emissions from 43 
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past, present, and reasonably foreseeable projects in the study area. Consequently, effects associated 1 

with GHG emissions analyzed in this evaluation are cumulative in nature. 2 

Operational Emissions Approach and Threshold 3 

Consistent with DWR project-level cumulative GHG emission analysis requirements, operational 4 

emissions associated with increased SWP pumping and project maintenance are consistent with the 5 

“Guidance for Quantifying Greenhouse Gas Emissions and Determining the Significance of their 6 

Contribution to Global Climate Change for CEQA Purposes” and a GHG Emission Reduction Plan 7 

Consistency Determination Form from DWR’s CAP was completed. BDCP will result in additional 8 

SWP energy demands in excess of 15 GWh/year (see Appendix 22A, Air Quality Analysis 9 

Methodology, for expected increase in energy demand). Consultation with the DWR SWP Power and 10 

Risk Office has occurred to verify whether DWR’s Renewable Power Procurement Plan would 11 

accommodate the additional energy demand associated with BDCP. Modifications to the Renewable 12 

Power Procurement Plan for alternatives that would require additional renewable energy resources 13 

to maintain DWR’s emissions reduction trajectory have been identified to ensure covered BDCP 14 

activities do not conflict with DWR’s ability to achieve the GHG reductions outlined in the CAP. As 15 

such, operational emissions from 1) increased SWP pumping and 2) project maintenance are 16 

addressed consistent with DWR’s CAP and are found to be less than significant. Please refer to 17 

Appendix 3B, Environmental Commitments, Section 3B.1.10 for applicable best management 18 

practices from the CAP that will be implemented by the project.  19 

CVP Operational Emissions Approach and Threshold 20 

New water conveyance facilities associated with BDCP would be constructed, owned, and operated 21 

as a component of the SWP. Water pumped at the new facilities would be primarily for SWP and CVP 22 

customers. Hydropower is the primary energy source for CVP activities. Increased CVP pumping 23 

associated with BDCP will therefore not directly result in increased GHG emissions (hydro is 24 

considered neutral with respect to emissions). However, hydropower supplied to BDCP would 25 

reduce the quantity of hydropower supplied to the California grid and/or other CVP customers. 26 

BDCP may therefore result in an indirect emissions effect as energy from alternative sources (e.g., 27 

natural gas, solar) would be required to meet this demand.14 Increased GHG emissions generated by 28 

CVP pumping could impede attainment of statewide renewable and GHG reduction goals, as outlined 29 

in AB 32. Accordingly, an adverse effect would occur if indirect GHG emissions would conflict with 30 

AB 32 and state RPS goals. 31 

                                                             
14 While the analysis of GHG impacts focuses on indirect emissions from reduced quantities of hydropower 
supplied to the California grid, some research suggests that operation of hydroelectric turbines may release 
dissolved CH4, resulting in a net source of GHG emissions. Changes in flow rates and water conveyance may also 
affect GHG flux rates in adjacent canals and rivers. However, the GHG flux rate and amount of released CH4 is highly 
variable and depends on a number of site-specific factors, including the reservoir depth, amount of organic 
material/plant material, the flow rate, and the reservoir/river location (Teodoru et al. 2012). Moreover, it is 
uncertain how the incremental increase in CVP power demand and changes in water conveyance associated with 
the BDCP would affect flow rates at individual hydroelectric facilities and associated the relationship among 
dissolved and atmospheric CH4. Accordingly, neither an analysis of CH4 emissions during turbine operation nor 
changes in GHG flux rates in upstream and downstream tributaries is not included in this EIR/EIS as they would be 
speculative. 
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22.3.3 Effects and Mitigation Approaches 1 

22.3.3.1 No Action Alternative 2 

NEPA Effects: The No Action Alternative is the future condition that would occur if none of the 3 

action alternatives were implemented. The No Action Alternative includes projects and programs 4 

with defined management and/or operational plans, including facilities under construction as of 5 

February 13, 2009, because those actions would be consistent with the continuation of existing 6 

management direction or level of management for plans, policies, and operations by the NEPA lead 7 

agencies and other agencies. The No Action Alternative assumptions also include projects and 8 

programs that received approvals and permits in 2009 to remain consistent with existing 9 

management direction. A more comprehensive list of projects and programs are listed in Appendix 10 

3D, Defining Existing Conditions, the No Action/No Project Alternative, and Cumulative Impact 11 

Conditions. 12 

Facilities under construction as of February 13, 2009 would result in short-term criteria pollutant 13 

and GHG emissions from land disturbance and the use of heavy-duty equipment. Pollutant emissions 14 

are highly dependent on the total amount of disturbed area, the duration of construction, and the 15 

intensity of construction activity. In addition, the number and types of heavy-duty equipment 16 

significantly affect emissions generated by vehicle exhaust. Construction impacts can thus vary 17 

depending on the type of construction project implemented under the No Action Alternative. 18 

Construction emissions associated with the No Action Alternative would result in an adverse effect if 19 

the incremental difference, or increase, relative to Existing Conditions exceeds applicable air district 20 

or federal de minimis thresholds. 21 

As described in Chapter 3, Description of Alternatives, many of the ongoing programs include 22 

development of future projects that would require additional project-level environmental review. 23 

Future federal actions would be required to comply with NEPA and other federal laws and 24 

regulations. Mitigation and permit requirements would be implemented on a case-by-case basis, 25 

Activities associated with long-term maintenance of the existing SWP and CVP systems (e.g., 26 

inspection trips) would continue, but there would be no changes attributable to the BDCP that 27 

would affect long-term operational emissions. Annual electric consumption for pumping under 28 

Existing Conditions and the No Action Alternative were calculated in Chapter 21, Energy (see Section 29 

21.3.3, Table 21-12). Criteria pollutant and GHG emissions generated by electricity consumption and 30 

distribution are presented in Table 22-10. 31 
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Table 22-10. Total Criteria Pollutant and GHG Emissions from Electricity Consumption during 1 

Operation of the No Action Alternative (tons/year)a,b,c 2 

Condition ROG CO NOX PM10 PM2.5d SO2 CO2ee 

Existing  9 88 1,212 102 102 512 1,672,965 

No Action Alternative (LLT) 7 68 931 79 79 393 1,285,551 

a Emissions assume implementation of RPS (see Appendix 22A, Air Quality Analysis Methodology). 
b Because GHG emissions are cumulative (see Section 22.3.2.1) and not evaluated at the local air basin 

or air district level. The GHG analysis for SWP power utilizes actual and forecasted GHG emissions 
rates for the SWP system, which differs slightly from the above analysis. Statewide grid average 
emission factors were utilized for the above analysis as criteria pollutant emission factors for SWP 
were unavailable. 

c Power plants located throughout the state supply the grid with power, which will be distributed to the 
study area to meet project demand. Power supplied by statewide power plants will generate criteria 
pollutants. Because these power plants are located throughout the state, criteria pollutant emissions 
associated with the No Action Alternative electricity demand cannot be ascribed to a specific air basin 
or air district within the study area. 

d Emission factors for PM2.5 are currently unavailable. Consequently, PM2.5 emissions were assumed 
to equal PM10 emissions. Because PM2.5 represents a fraction of PM10, this approach represents a 
conservative assessment of PM2.5 emissions from electricity consumption. 

e Emissions presented in metric tons of CO2e. 

 3 

As discussed in Chapter 21, Energy, Section 21.3.3.1, there would be no substantial changes in CVP 4 

and SWP energy production or use for the No Action Alternative because there would be no change 5 

in the operations of the existing CVP and SWP hydroelectric generation facilities or pumping 6 

facilities. Because emissions rates are expected to decrease in the future due to state mandates for 7 

renewable energy production, implementation of the No Action Alternative would result in a 8 

decrease in criteria pollutants and GHG emissions. 9 

BDCP conservation measures, such as restoration of wildlife habitat in Suisun Marsh, would not take 10 

place, although restoration actions could be undertaken as part of other actions. For example, 11 

approximately 8,000 acres of sensitive habitat in the Delta and vicinity would be restored as part of 12 

the conditions of biological opinions on other state and federal actions, and these restoration actions 13 

could result in temporary air quality effects similar to the effects of the restoration components of 14 

the action alternatives. However, there would be no substantial changes in criteria pollutants or 15 

GHG emissions under the No Action Alternative and therefore no adverse air quality effects above 16 

and beyond those already occurring due to operation of the SWP and CVP. Most of the existing 17 

programs and projects comprising the No Action Alternative would not require substantial 18 

operation and maintenance activities or the use of mechanical equipment in the same area as the 19 

proposed facilities. 20 

Because power plants are located throughout the state, criteria pollutant emissions associated with 21 

electricity demand under the No Action Alternative cannot be ascribed to a specific air basin or air 22 

district within the study area and it cannot be determined whether the air pollutant emissions 23 

associated with electricity generation would degrade air quality in a specific air basin or air district 24 

within the study area. Consequently, impacts relating to the electricity consumption under the No 25 

Action Alternative through a comparison of electricity-related emissions to the local thresholds 26 

shown in Table 22-8 or the general conformity de minimis thresholds indicated in Table 22-9, which 27 

are established to manage emissions sources under the jurisdiction of individual air districts, would 28 
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be inappropriate. Criteria pollutant emissions from electricity consumption, which are summarized 1 

in Table 22-10, are therefore provided for informational purposes only and are not included in the 2 

impact conclusion. Consequently, the No Action Alternative would not result in an adverse effect to 3 

air quality. 4 

Climate Change and Catastrophic Seismic Risks 5 

The Delta and vicinity are within a highly active seismic area, with a generally high potential for major 6 

future earthquake events along nearby and/or regional faults, and with the probability for such events 7 

increasing over time. Based on the location, extent and non-engineered nature of many existing levee 8 

structures in the Delta area, the potential for significant damage to, or failure of, these structures 9 

during a major local seismic event is generally moderate to high. (See Appendix 3E, Potential Seismic 10 

and Climate Change Risks to SWP/CVP Water Supplies for more detailed discussion). To reclaim land or 11 

rebuild levees after a catastrophic event due to climate change or a seismic event would introduce 12 

considerable heavy equipment and associated vehicles, including dozers, excavators, pumps, water 13 

trucks, and haul trucks, which would generate emissions and create adverse air quality and GHG 14 

effects. 15 

CEQA Conclusion: Construction of ongoing projects, programs, and plans under the No Action 16 

Alternative would generate short-term emissions that could temporary affect regional and local air 17 

quality. These projects would be required to comply with air district rules and regulations to reduce 18 

construction-related criteria pollutant and GHG emissions. Mitigation and permit requirements 19 

would be implemented on a case-by-case basis. Energy required for long-term operation of the No 20 

Action Alternative will be supplied by the California electrical grid. Power plants located throughout 21 

the state supply the grid with power, which will be distributed to the study area to meet demand. 22 

Because these power plants are located throughout the state, criteria pollutant emissions associated 23 

with the No Action Alternative electricity demand cannot be ascribed to a specific air basin or air 24 

district within the study area. However, as shown in Table 22-10, operation of the No Action 25 

Alternative would result in a net decrease in all criteria air pollutants and GHG emissions, relative to 26 

Existing Conditions. Consequently, a regional air quality benefit would be realized under the No 27 

Action Alternative. This impact would be less than significant. No mitigation is required. 28 

Climate Change and Catastrophic Seismic Risks 29 

The Delta and vicinity are within a highly active seismic area, with a generally high potential for 30 

major future earthquake events along nearby and/or regional faults, and with the probability for 31 

such events increasing over time. To reclaim land or rebuild levees after a catastrophic event due to 32 

climate change or a seismic event would introduce considerable heavy equipment and associated 33 

vehicles, including dozers, excavators, pumps, water trucks, and haul trucks, which would generate 34 

emissions and create significant air quality and GHG impacts. 35 

22.3.3.2 Alternative 1A—Dual Conveyance with Pipeline/Tunnel and 36 

Intakes 1–5 (15,000 cfs; Operational Scenario A) 37 

A total of five intakes would be constructed under Alternative 1A. For the purposes of this analysis, 38 

it was assumed that Intakes 1–5 would be constructed. Alternative 1A includes construction of an 39 

intermediate forebay, and the water conveyance facility would be a buried pipeline and tunnels 40 

(Figures 3-2 and 3-3 in Chapter 3, Description of Alternatives). 41 
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Construction and operation of Alternative 1A would require the use of electricity, which would be 1 

supplied by the California electrical grid. Power plants located throughout the state supply the grid 2 

with power, which will be distributed to the study area to meet project demand. Power supplied by 3 

statewide power plants will generate criteria pollutants. Because these power plants are located 4 

throughout the state, criteria pollutant emissions associated with Alternative 1A electricity demand 5 

cannot be ascribed to a specific air basin or air district within the study area. Comparing emissions 6 

to thresholds shown in Table 22-8, which are established to manage emissions sources under the 7 

jurisdiction of individual air districts, would therefore be inappropriate. Criteria pollutant emissions 8 

from electricity consumption, which are summarized in Table 22-11, are therefore provided for 9 

informational purposes only and are not included in the impact conclusion. 10 
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Table 22-11. Criteria Pollutant Emissions from Electricity Consumption: Construction and Net 1 

Project Operations, Alternative 1A (tons/year)a,b 2 

Year Analysis ROG CO NOX PM10 PM2.5c SO2 

2016 - 0 0 0 0 0 0 

2017 - 0 0 0 0 0 0 

2018 - <1 <1 <1 <1 <1 <1 

2019 - <1 3 <1 <1 <1 1 

2020 - <1 13 1 1 1 5 

2021 - <1 34 2 3 3 14 

2022 - <1 47 3 4 4 20 

2023 - <1 42 3 4 4 18 

2024 - <1 44 3 4 4 18 

2025 - <1 30 2 2 2 12 

2026 - <1 11 1 1 1 4 

2027 - <1 2 <1 <1 <1 1 

2028 - <1 <1 <1 <1 <1 <1 

2029 - <1 <1 <1 <1 <1 <1 

ELT CEQA 2 17 230 19 19 97 

LLT NEPA 2 21 285 24 24 120 

LLT CEQA 1 9 119 10 10 50 

NEPA  = Compares criteria pollutant emissions after implementation of Alternative 1A to the No Action 
Alternative. 

CEQA  = Compares criteria pollutant emissions after implementation of Alternative 1A to Existing 
Conditions. 

a Emissions assume implementation of RPS (see Appendix 22A, Air Quality Analysis Methodology). Power 
plants that generate electricity for the proposed project would be subject to local air district permitting 
requirements, including standards to implement Best Available Control Technology (BACT) to reduce 
criteria pollutant emissions. 

b Because GHG emissions are cumulative (see Section 22.3.2.1) and not evaluated at the local air basin or 
air district level, they are discussed in Impacts AQ-21 and AQ-22. The GHG analysis for SWP power 
utilizes actual and forecasted GHG emissions rates for the SWP system, which differs slightly from the 
above analysis. Statewide grid average emission factors were utilized for the above analysis as criteria 
pollutant emission factors for SWP were unavailable. Please also note that the above analysis does not 
account for additional renewable energy that will be procured through modifications to DWR’s REPP 
(see Impact AQ-22). Accordingly, the emissions results presented above represent a conservative 
assessment of potential criteria pollutant emissions. 

c Emission factors for PM2.5 are currently unavailable. Consequently, PM2.5 emissions were assumed to 
equal PM10 emissions. Because PM2.5 represents a fraction of PM10, this approach represents a 
conservative assessment of PM2.5 emissions from electricity consumption.  

 3 
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Construction activities would generate emissions of ozone precursors (ROG and NOX), CO, PM10, 1 

PM2.5, and SO2. Table 22-12 summarizes criteria pollutant emissions that would be generated in the 2 

BAAQMD, SMAQMD, SJVAPCD, and YSAQMD in pounds per day and tons per year. Emissions 3 

estimates include implementation of environmental commitments (see Appendix 3B, Environmental 4 

Commitments). Although emissions are presented in different units (pounds and tons), the amounts 5 

of emissions are identical (i.e., 2,000 pounds is identical to 1 ton). Summarizing emissions in both 6 

pounds per day and tons per year is necessary to evaluate project-level effects against the 7 

appropriate air district thresholds, which are given in both pounds and tons (see Table 22-8). 8 

A shown in Appendix 22B, Air Quality Assumptions, construction activities during several phases will 9 

likely occur concurrently. To ensure a conservative analysis, the maximum daily emissions during 10 

these periods of overlap were estimated assuming all equipment would operate at the same time—11 

this gives the maximum total project-related air quality impact during construction. Accordingly, the 12 

daily emissions estimates represent a conservative assessment of construction impacts. 13 

Exceedances of the air district thresholds are shown in underlined text. 14 

 15 
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Table 22-12. Criteria Pollutant Emissions from Construction of Alternative 1A (pounds/day and tons/year) 1 

Year 

Maximum Daily Emissions (pounds/day) Annual Emissions (tons/year) 

Bay Area Air Quality Management District Bay Area Air Quality Management District 

ROG NOX CO 
PM10 PM2.5 

SO2 ROG NOX CO 
PM10 PM2.5 

SO2 
Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total 

2016 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2017 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2018 11 158 69 1 102 103 1 25 26 2 <1 2 2 <1 1 1 <1 <1 <1 <1 

2019 28 349 188 2 168 170 2 41 43 3 2 18 15 <1 3 3 <1 1 1 <1 

2020 42 457 274 3 195 198 3 48 51 4 4 29 25 <1 5 5 <1 1 1 <1 

2021 46 505 295 3 223 226 3 55 58 4 5 38 33 <1 7 8 <1 2 2 <1 

2022 53 608 329 4 293 297 3 74 77 5 5 44 34 <1 11 11 <1 3 3 <1 

2023 114 1,039 674 8 479 487 8 105 112 9 9 67 53 1 25 26 1 5 6 1 

2024 123 1,174 716 9 600 608 8 135 143 11 12 92 74 1 31 32 1 6 7 1 

2025 113 1,109 651 7 565 572 7 130 137 10 8 57 46 1 21 21 1 4 5 1 

2026 75 820 448 5 487 491 5 113 117 9 6 44 34 <1 19 20 <1 4 4 <1 

2027 64 698 373 9 445 454 8 103 111 8 3 24 18 <1 16 16 <1 3 3 <1 

2028 24 387 151 2 343 345 2 79 81 4 <1 3 1 <1 5 5 <1 1 1 <1 

2029 8 154 49 1 113 113 1 29 30 2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 

Thresholds 54 54 - 82 BMPs - 54 BMPs - - - - - - - - - - - - 

Year 

Sacramento Metropolitan Air Quality Management District Sacramento Metropolitan Air Quality Management District 

ROG NOX CO 
PM10 PM2.5 

SO2 ROG NOX CO 
PM10 PM2.5 

SO2 
Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total 

2016 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2017 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2018 74 827 492 14 179 193 13 32 45 3 3 28 19 1 11 11 1 2 2 <1 

2019 71 738 491 8 337 345 8 58 66 4 4 27 33 1 24 25 1 3 4 <1 

2020 96 1,073 658 12 420 433 12 68 80 4 9 70 60 1 35 36 1 5 6 <1 

2021 118 1,281 800 14 543 556 13 89 102 5 11 98 84 1 50 51 1 7 8 <1 

2022 191 2,015 1,524 18 794 809 18 126 143 12 17 135 142 2 72 73 1 10 11 1 

2023 395 3,471 2,769 42 1,163 1,199 40 184 221 29 36 284 274 3 107 111 3 15 18 2 

2024 561 4,992 3,624 64 1,579 1,643 62 256 317 32 46 347 316 5 130 135 5 18 23 2 

2025 509 4,950 3,396 59 1,695 1,753 57 263 319 31 34 247 228 4 86 90 4 12 16 1 

2026 361 2,885 2,071 36 911 947 35 168 203 23 32 214 201 4 77 80 3 11 15 1 

2027 389 3,309 2,368 50 1,009 1,059 49 179 228 31 28 205 179 4 87 91 3 13 16 1 

2028 172 1,454 960 11 675 685 11 120 130 8 8 52 47 1 35 36 1 5 6 <1 

2029 22 331 164 2 171 173 2 38 40 3 <1 3 3 <1 3 3 <1 <1 <1 <1 

Thresholds - 85 - - - - - - - - - - - - - - - - - - 
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Year 

San Joaquin Valley Air Pollution Control District San Joaquin Valley Air Pollution Control District 

ROG NOX CO 
PM10 PM2.5 

SO2 ROG NOX CO 
PM10 PM2.5 

SO2 
Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total 

2016 0 0 0 0 29 29 0 4 4 0 0 0 0 0 2 2 0 0 0 0 

2017 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2018 29 135 199 2 113 116 2 14 16 1 2 7 11 <1 12 12 <1 2 2 <1 

2019 97 750 701 8 192 201 8 24 32 3 11 81 78 1 18 19 1 2 3 <1 

2020 190 1,391 1,339 18 309 327 17 38 55 5 20 139 137 2 35 36 2 4 6 <1 

2021 271 2,072 1,906 29 719 747 28 83 111 7 30 217 217 3 56 58 3 7 9 1 

2022 200 1,338 1,479 16 274 290 15 35 50 4 28 185 210 2 33 35 2 4 6 1 

2023 175 1,105 1,283 12 175 187 11 23 34 4 25 151 184 2 17 19 2 2 4 1 

2024 172 1,032 1,233 10 148 159 10 20 30 3 24 139 169 1 16 18 1 2 4 <1 

2025 143 839 963 8 117 125 8 16 24 3 15 92 105 1 13 14 1 2 3 <1 

2026 94 592 602 5 77 82 5 9 14 2 6 37 35 <1 3 3 <1 <1 1 <1 

2027 4 5 18 14 3 17 14 1 15 0 <1 <1 1 1 <1 1 1 <1 1 <1 

2028 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2029 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Thresholds - - - - - - - - - - 10 10 - - - 15 - - 15 - 

Year 

Yolo Solano Air Quality Management District Yolo Solano Air Quality Management District 

ROG NOX CO 
PM10 PM2.5 

SO2 ROG NOX CO 
PM10 PM2.5 

SO2 
Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total 

2016 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2017 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2018 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2019 4 112 23 <1 30 31 <1 8 8 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 

2020 4 112 24 <1 30 31 <1 8 8 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 

2021 8 199 44 1 55 56 1 14 15 1 <1 3 1 <1 1 1 <1 0 0 0 

2022 16 391 88 1 112 114 1 29 30 2 1 17 4 <1 5 5 <1 1 1 0 

2023 21 454 122 1 164 165 1 42 44 3 1 15 4 <1 5 5 <1 1 1 0 

2024 21 444 121 1 164 165 1 42 44 3 1 14 4 <1 5 5 <1 1 1 0 

2025 20 418 117 1 158 159 1 41 42 3 <1 10 3 <1 4 4 <1 1 1 0 

2026 16 329 94 1 127 128 1 33 34 3 <1 9 3 <1 3 3 <1 1 1 0 

2027 16 318 93 1 127 128 1 33 34 3 <1 10 3 <1 4 4 <1 1 1 0 

2028 13 252 75 1 102 103 1 26 27 2 <1 9 3 <1 4 4 <1 1 1 0 

2029 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Thresholds - - - - - 80 - - - - 10 10 - - - - - - - - 

 1 
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Operation and maintenance activities under Alternative 1A would result in emissions of ROG, NOX, 1 

CO, PM10, PM2.5, and SO2. Emissions were quantified for both ELT and LLT conditions, although 2 

activities would take place annually until project decommissioning. Future emissions, in general, are 3 

anticipated to lessen because of continuing improvements in vehicle and equipment engine 4 

technology. 5 

Table 22-13 summarizes criteria pollutant emissions associated with operation of Alternative 1A in 6 

the BAAQMD, SMAQMD, and SJVAPCD in pounds per day and tons per year (no operational 7 

emissions would be generated in the YSAMQD). Although emissions are presented in different units 8 

(pounds and tons), the amounts of emissions are identical (i.e., 2,000 pounds is identical to 1 ton). 9 

Summarizing emissions in both pounds per day and tons per year is necessary to evaluate project-10 

level effects against the appropriate air district thresholds, which are given in both pounds and tons 11 

(see Table 22-8). 12 

Table 22-13. Criteria Pollutant Emissions from Operation of Alternative 1A (pounds per day and tons 13 

per year) 14 

Condition 

Maximum Daily Emissions (pounds/day) Annual Emissions (tons/year) 

Bay Area Air Quality Management District Bay Area Air Quality Management District 

ROG NOX CO PM10 PM2.5 SO2 ROG NOX CO PM10 PM2.5 SO2 

ELT 3 19 32 6 2 <1 0.01 0.08 0.14 0.02 0.01 <0.01 

LLT 3 16 31 6 1 <1 0.01 0.07 0.14 0.02 0.01 <0.01 

Thresholds 54 54 - 82 82 - - - - - -  

Condition 

Sacramento Metropolitan Air Quality Management District Sacramento Metropolitan Air Quality Management District 

ROG NOX CO PM10 PM2.5 SO2 ROG NOX CO PM10 PM2.5 SO2 

ELT 4 27 51 9 3 <1 0.21 1.24 2.60 0.42 0.12 0.01 

LLT 4 23 48 8 2 <1 0.18 1.05 2.48 0.41 0.11 0.01 

Thresholds 65 65 - - - - - - - - - - 

Condition 

San Joaquin Valley Air Pollution Control District San Joaquin Valley Air Pollution Control District 

ROG NOX CO PM10 PM2.5 SO2 ROG NOX CO PM10 PM2.5 SO2 

ELT 3 19 36 6 2 <1 0.01 0.07 0.13 0.02 <0.01 <0.01 

LLT 3 16 33 6 1 <1 0.01 0.06 0.12 0.01 <0.01 <0.01 

Thresholds - - - - - - 10 10 - 15 15 - 

 15 

Impact AQ-1: Generation of Criteria Pollutants in Excess of the SMAQMD Regional Thresholds 16 

during Construction of the Proposed Water Conveyance Facility 17 

NEPA Effects: As shown in Table 22-12, construction emissions would exceed SMAQMD’s daily NOX 18 

threshold for all years between 2018 and 2029, even with implementation of environmental 19 

commitments (see Appendix 3B, Environmental Commitments). All other pollutants would be below 20 

air district thresholds and therefore would not result in an adverse regional air quality effect. Since 21 

NOX is a precursor to ozone and PM, exceedances of SMAQMD’s daily NOX threshold could impact 22 

both regional ozone and PM formation, which could worsen regional air quality and air basin 23 

attainment of the NAAQS and CAAQS. 24 

While equipment could operate at any work area identified for this alternative, the highest level of 25 

NOX emissions in the SMAQMD is expected to occur at those sites where the duration and intensity 26 
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of construction activities would be greatest. This includes all intake and intake pumping plant sites 1 

along the east bank of the Sacramento River, as well as the intermediate forebay (and pumping 2 

plant) site west of South Stone Lake and east of the Sacramento River. 3 

DWR has identified several environmental commitments to reduce construction-related criteria 4 

pollutants in the SMAQMD (see Appendix 3B, Environmental Commitments). These commitments 5 

include performance standards for newer and cleaner off-road equipment, marine vessels, and haul 6 

trucks. All tunneling locomotives would be required to utilize Tier 4 engines, and air district 7 

recommended BMPs for proper engine maintenance and idling restrictions would also be 8 

implemented. These environmental commitments will reduce construction-related emissions; 9 

however, as shown in Table 22-12, NOX emissions would still exceed SMAQMD’s threshold identified 10 

in Table 22-8.  11 

Mitigation Measures AQ-1a and AQ-1b would be available to reduce NOX emissions, and would thus 12 

address regional effects related to secondary ozone and PM formation.  13 

CEQA Conclusion: NOX emissions generated during construction would exceed SMAQMD’s threshold 14 

identified in Table 22-8. Since NOX is a precursor to ozone and PM, exceedances of SMAQMD’s daily 15 

NOX threshold could impact both regional ozone and PM formation. SMAQMD’s regional emissions 16 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 17 

CAAQS or NAAQS. The impact of generating NOX emissions in excess of local air district thresholds 18 

would therefore violate applicable air quality standards in the study area and could contribute to or 19 

worsen an existing air quality conditions. This would be a significant impact. Mitigation Measures 20 

AQ-1a and AQ-1b would be available to reduce NOX emissions to a less-than-significant level by 21 

offsetting emissions to quantities below SMAQMD CEQA thresholds (see Table 22-8).  22 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 23 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 24 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 25 

Thresholds for Other Pollutants15 26 

DWR will reduce criteria pollutant emissions generated by the construction of the water 27 

conveyance facilities associated with BDCP within the SFNA through the creation of offsetting 28 

reductions of emissions. The preferred means of undertaking such offsite mitigation shall be 29 

through a partnership with the SMAQMD involving the payment of offsite mitigation fees. 30 

Criteria pollutants in excess of the federal de minimis thresholds shall be reduced to net zero (0) 31 

(see Table 22-9). Criteria pollutants not in excess of the de minimis thresholds, but above any 32 

applicable air pollution control or air quality management district CEQA thresholds16 shall be 33 

reduced to quantities below the numeric thresholds (see Table 22-8).17 34 

                                                             
15 In the title of this mitigation measure, the phrase “for other pollutants” is intended to apply to other alternatives, 
where associated impacts to other pollutants may exceed thresholds other than NOX. 
16 For example, NOx emissions in a certain year may exceed BAAQMD’s 54 pound per day CEQA threshold, but not 
the 100 ton annual de minimis threshold.  According to Appendix G of the State CEQA Guidelines, the significance 
criteria established by the applicable air quality management or air pollution control district may be relied upon to 
make determinations regarding the significance of an impact. 
17 For example, emissions of NOX generated by Alternative 1A both exceed the federal de minimis threshold for the 
SVAB and the SMAQMD’s CEQA threshold. NOX emissions must therefore be reduced to net zero (0). 
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DWR will undertake in good faith an effort to enter into a development mitigation contract with 1 

SMAQMD in order to reduce criteria pollutant emissions generated by the construction of the 2 

water conveyance facilities associated with BDCP. The preferred source of emissions reductions 3 

for NOX, PM, and ROG shall be through contributions to SMAQMD’s HDLEVIP. The HDLEVIP is 4 

designed to reduce NOX, PM, and ROG from on- and offroad sources. The program is managed 5 

and implemented by SMAQMD on behalf of all air districts within the SFNA, including the 6 

YSAQMD. 7 

SMAQMD’s incentive programs are a means of funding projects and programs capable of 8 

achieving emissions reductions. The payment fee is based on the average cost to achieve one ton 9 

per day (tpd) of reductions based on the average cost for reductions over the previous year. 10 

Onroad reductions averaged (nominally) $44 million (NOX only) and off-road reductions 11 

averaged $36 million (NOX only) over the previous year, thus working out to approximately $40 12 

million per one tpd of reductions. This rate roughly correlates to the average cost effectiveness 13 

of the Carl Moyer Incentive Program. 14 

If DWR is successful in reaching what it regards as a satisfactory agreement with SMAQMD, 15 

DWR will enter into mitigation contracts with SMAQMD to reduce NOX, PM, or ROG (as 16 

appropriate) emissions to the required levels. Such reductions may occur within the SMAQMD 17 

and/or within another air district within the SFNA. The required levels are: 18 

 For emissions in excess of the federal de minimis threshold: net zero (0) (see Table 22-9). 19 

 For emissions not in excess of de minimis thresholds but above the appropriate SMAQMD 20 

standards: below the appropriate CEQA threshold levels (see Table 22-8.) 21 

Implementation of this mitigation would require DWR to adopt the following specific 22 

responsibilities. 23 

 Consult with the SMAQMD in good faith with the intention of entering into a mitigation 24 

contract with SMAQMD for the HDLEVIP. For SIP purposes, the necessary reductions must 25 

be achieved (contracted and delivered) by the applicable year in question (i.e., emissions 26 

generated in year 2016 would need to be reduced offsite in 2016). Funding would need to 27 

be received prior to contracting with participants and should allow sufficient time to receive 28 

and process applications to ensure offsite reduction projects are funded and implemented 29 

prior to commencement of BDCP activities being reduced. This would roughly equate to the 30 

equivalent of two years prior to the required mitigation; additional lead time may be 31 

necessary depending on the level of offsite emission reductions required for a specific year. 32 

In negotiating the terms of the mitigation contract, DWR and SMAQMD should seek 33 

clarification and agreement on SMAQMD responsibilities, including the following. 34 

 Identification of appropriate offsite mitigation fees required for BDCP. 35 

 Timing required for obtaining necessary offsite emission credits. 36 

 Processing of mitigation fees paid by DWR. 37 

 Verification of emissions inventories submitted by DWR. 38 

 Verification that offsite fees are applied to appropriate mitigation programs within the 39 

SFNA. 40 

 Quantify mitigation fees required to satisfy the appropriate reductions. As noted above, the 41 

payment fees may vary by year and are sensitive to the number of projects requiring 42 
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reductions within the SFNA. The schedule in which payments are provided to SMAQMD also 1 

influences overall cost. For example, a higher rate on a per-tonnage basis will be required 2 

for project elements that need accelerated equipment turn-over to achieve near-term 3 

reductions, whereas project elements that are established to contract to achieve far-term 4 

reductions will likely pay a lower rate on a per-tonnage basis. 5 

 Develop a compliance program to calculate emissions and collect fees from the construction 6 

contractors for payment to SMAQMD. The program will require, as a standard or 7 

specification of their construction contracts with DWR, that construction contractors 8 

identify construction emissions and their share of required offsite fees, if applicable. Based 9 

on the emissions estimates, DWR will collect fees from the individual construction 10 

contractors (as applicable) for payment to SMAQMD. Construction contractors will have the 11 

discretion to reduce their construction emissions to the lowest possible level through 12 

additional onsite mitigation, as the greater the emissions reductions that can be achieved by 13 

onsite mitigation, the lower the required offsite fee. Acceptable options for reducing 14 

emissions may include use of late-model engines, low-emission diesel products, additional 15 

electrification or alternative fuels, engine-retrofit technology, and/or after-treatment 16 

products. All control strategies must be verified by SMAQMD. 17 

 Conduct daily and annual emissions monitoring to ensure onsite emissions reductions are 18 

achieved and no additional mitigation payments are required. Excess offsite funds can be 19 

carried from previous to subsequent years in the event that additional reductions are 20 

achieved by onsite mitigation. At the end of the project, if it is determined that excess offset 21 

funds remain (outstanding contracts and administration over the final years of the contracts 22 

will be taken into consideration), SMAQMD and DWR shall determine the disposition of final 23 

funds (e.g., additional emission reduction projects to offset underperforming contracts, 24 

return of funds to DWR, etc.). 25 

If a sufficient number of emissions reduction projects are not identified to meet the required 26 

performance standard, DWR will coordinate with SMAQMD to ensure the performance 27 

standards of achieving net zero (0) for emissions in excess of General Conformity de minimis 28 

thresholds (where applicable) and of achieving quantities below applicable CEQA thresholds for 29 

other pollutants not in excess of the de minimis thresholds but above CEQA thresholds are met. 30 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 31 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 32 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 33 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 34 

Other Pollutants 35 

Should DWR be unable to enter into what they regard as a satisfactory agreement with SMAQMD 36 

as contemplated by Mitigation Measure AQ-1a, or should DWR enter into an agreement with 37 

SMAQMD but find themselves unable to meet the performance standards set forth in Mitigation 38 

Measure AQ-1a, DWR will develop an alternative or complementary offsite mitigation program 39 

to reduce criteria pollutant emissions generated by the construction of the water conveyance 40 

facilities associated with BDCP. The offsite mitigation program will offset criteria pollutant 41 

emissions to the required levels identified in Mitigation Measure AQ-1a. Accordingly, the 42 

program will ensure that the project does not contribute to or worsen existing air quality 43 

exceedances. Whether this program will address emissions beyond NOX, PM, or ROG, will turn 44 
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on whether DWR has achieved sufficient reductions of those pollutants pursuant to Mitigation 1 

Measure AQ-1a. 2 

The offsite mitigation program will establish a program to fund emission reduction projects 3 

through grants and similar mechanisms. All projects must provide contemporaneous (occur in 4 

the same calendar year as the emission increases) and localized (i.e., within the SFNA) emissions 5 

benefit to the area of effect. DWR may identify emissions reduction projects through 6 

consultation with SMAQMD, other air districts within the SFNA, and ARB, as needed. Potential 7 

projects could include, but are not limited to the following. 8 

 Alternative fuel, low-emission school buses, transit buses, and other vehicles. 9 

 Diesel engine retrofits and repowers. 10 

 Locomotive retrofits and repowers. 11 

 Electric vehicle or lawn equipment rebates. 12 

 Electric vehicle charging stations and plug-ins. 13 

 Video-teleconferencing systems for local businesses. 14 

 Telecommuting start-up costs for local businesses. 15 

As part of its alternative or complementary offsite mitigation program, DWR will develop 16 

pollutant-specific formulas to monetize, calculate, and achieve emissions reductions in a cost-17 

effective manner. Construction contractors, as a standard specification of their construction 18 

contracts with DWR, will identify construction emissions and their share of required offset fees. 19 

DWR will verify the emissions estimates submitted by the construction contractors and 20 

calculate the required fees. Construction contractors (as applicable) will be required to 21 

surrender required fees to DWR prior to the start of construction. Construction contractors will 22 

have the discretion to reduce their construction emissions to the lowest possible level through 23 

additional onsite mitigation, as the greater the emissions reductions that can be achieved by 24 

onsite mitigation, the lower the required offset fee. Acceptable options for reducing emissions 25 

may include, but are not limited to, the use of late-model engines, low-emission diesel products, 26 

additional electrification or alternative fuels, engine-retrofit technology, and/or after-treatment 27 

products. All control strategies must be verified by SMAQMD, the ARB, any relevant air pollution 28 

control or air quality management district within the SFNA, or by a qualified air quality expert 29 

employed by or retained by DWR. 30 

The offsite fee, grant, or other mechanism will be calculated or formulated based on the actual 31 

cost of pollutant reductions. No collected offset fees will be used to cover administrative costs; 32 

offset fees or other payments are strictly limited to procurement of offsite emission reductions. 33 

Fees or other payments collected by DWR will be allocated to emissions reductions projects in a 34 

grant-like manner. DWR shall document the fee schedule basis, such as consistency with the 35 

ARB’s Carl Moyer Program cost-effectiveness limits and capital recovery factors. 36 

DWR will conduct annual reporting to verify and document that emissions reductions projects 37 

achieve a 1:1 reduction with construction emissions to ensure claimed offsets meet the required 38 

performance standard. All offsite reductions must be quantifiable, verifiable, enforceable, and 39 

satisfy the basic criterion of additionally (i.e., the reductions would not happen without the 40 

financial support of purchased offset credits). Annual reports will include, at a minimum the 41 

following components. 42 
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 Total amount of offset fees received. 1 

 Total fees distributed to offsite projects. 2 

 Total fees remaining. 3 

 Projects funded and associated pollutant reductions realized. 4 

 Total emission reductions realized. 5 

 Total emissions reductions remaining to satisfy the requirements of Mitigation Measure AQ-6 

1b. 7 

 Overall cost-effectiveness of the projects funded. 8 

If a sufficient number of emissions reduction projects are not identified to meet the required 9 

performance standard, DWR will consult with SMAQMD, the ARB, any relevant air pollution 10 

control or air quality management district within the SFNA, or a qualified air quality expert 11 

employed by or retained by DWR to ensure conformity is met through some other means of 12 

achieving the performance standards of achieving net zero (0) for emissions in excess of General 13 

Conformity de minimis thresholds (where applicable) and of achieving quantities below 14 

applicable CEQA thresholds for other pollutants. 15 

Impact AQ-2: Generation of Criteria Pollutants in Excess of the YSAQMD Regional Thresholds 16 

during Construction of the Proposed Water Conveyance Facility 17 

NEPA Effects: As shown in Table 22-12, construction emissions would exceed YSAQMD regional 18 

thresholds for the following pollutants and years, even with implementation of environmental 19 

commitments (see Appendix 3B, Environmental Commitments). All other pollutants would be below 20 

air district thresholds and therefore would not result in an adverse air quality effect. 21 

 NOX: 2022–2024 22 

 PM10: 2022–2028 23 

Since NOX is a precursor to ozone and NOX is a precursor to PM, exceedances of YSAQMD’s NOX 24 

threshold could impact both regional ozone and PM formation, which could worsen regional air 25 

quality and air basin attainment of the NAAQS and CAAQS. Similarly, exceedances of YSAQMD’s 26 

PM10 threshold could impede attainment of the NAAQS and CAAQS for PM10. All emissions 27 

generated within YSAQMD are a result of haul truck movement for equipment and material delivery.  28 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 29 

construction-related emissions; however, as shown in Table 22-12, NOX and PM10 emissions would 30 

still exceed the applicable YSAQMD thresholds identified in Table 22-8 and result in an adverse 31 

regional effect to air quality. Mitigation Measures AQ-1a and AQ-1b are available to reduce NOX and 32 

PM10 emissions, and would thus address regional effects related to secondary ozone and PM 33 

formation. 34 

CEQA Conclusion: Emissions of NOX and PM10 generated during construction would exceed 35 

YSAQMD’s regional thresholds identified in Table 22-8. Since NOX is a precursor to ozone and NOX is 36 

a precursor to PM, exceedances of YSAQMD’s NOX threshold could impact both regional ozone and 37 

PM formation, which could worsen regional air quality and air basin attainment of the NAAQS and 38 

CAAQS. Similarly, exceedances of YSAQMD’s PM10 threshold could impede attainment of the NAAQS 39 

and CAAQS for PM10. YSAQMD’s regional emissions thresholds (Table 22-8) have been adopted to 40 
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ensure projects do not hinder attainment of the CAAQS or NAAQS. The impact of generating NOX and 1 

PM10 in excess of local air district regional thresholds would therefore violate applicable air quality 2 

standards in the study area and could contribute to or worsen an existing air quality conditions. This 3 

would be a significant impact. Mitigation Measures AQ-1a and AQ-1b would be available to reduce 4 

NOX and PM10 emissions to a less-than-significant level by offsetting emissions to quantities below 5 

YSAQMD CEQA thresholds (see Table 22-8). 6 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 7 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 8 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 9 

Thresholds for Other Pollutants 10 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A.  11 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 12 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 13 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 14 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 15 

Other Pollutants 16 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 17 

Impact AQ-3: Generation of Criteria Pollutants in Excess of the BAAQMD Regional Thresholds 18 

during Construction of the Proposed Water Conveyance Facility 19 

NEPA Effects: As shown in Table 22-12, construction emissions would exceed BAAQMD’s daily 20 

thresholds for the following pollutants and years, even with implementation of environmental 21 

commitments (see Appendix 3B, Environmental Commitments). All other pollutants would be below 22 

air district thresholds and therefore would not result in an adverse air quality effect. 23 

 ROG: 2023–2027 24 

 NOX: 2018–2029 25 

Since ROG and NOX are precursors to ozone and NOX is a precursor to PM, exceedances of BAAQMD’s 26 

ROG and NOX thresholds could impact both regional ozone and PM formation, which could worsen 27 

regional air quality and air basin attainment of the NAAQS and CAAQS.  28 

While equipment could operate at any work area identified for this alternative, the highest level of 29 

ROG and NOX emissions in the BAAQMD are expected to occur at those sites where the duration and 30 

intensity of construction activities would be greatest, including the site of the Byron Tract Forebay 31 

adjacent to and south of Clifton Court Forebay. 32 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 33 

construction-related emissions; however, as shown in Table 22-12, ROG and NOX emissions would 34 

still exceed the applicable BAAQMD thresholds identified in Table 22-8 and result in an adverse 35 

regional effect to air quality. Mitigation Measures AQ-3a and AQ-3b are available to reduce ROG and 36 

NOX emissions, and would thus address regional effects related to secondary ozone and PM 37 

formation. 38 

CEQA Conclusion: Emissions of ROG and NOX generated during construction would exceed 39 

BAAQMD’s regional thresholds identified in Table 22-8. Since ROG and NOX are precursors to ozone 40 
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and NOX is a precursor to PM, exceedances of BAAQMD’s ROG and NOX thresholds could impact both 1 

regional ozone and PM formation. The BAAQMD’s regional emissions thresholds (Table 22-8) have 2 

been adopted to ensure projects do not hinder attainment of the CAAQS or NAAQS. The impact of 3 

generating ROG and NOX in excess of local air district regional thresholds would therefore violate 4 

applicable air quality standards in the study area and could contribute to or worsen an existing air 5 

quality conditions. This would be a significant impact. Mitigation Measures AQ-3a and AQ-3b would 6 

be available to reduce ROG and NOX emissions to a less-than-significant level by offsetting emissions 7 

to quantities below BAAQMD CEQA thresholds (see Table 22-8).  8 

Mitigation Measure AQ-3a: Mitigate and Offset Construction-Generated Criteria Pollutant 9 

Emissions within BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 10 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 11 

Applicable BAAQMD CEQA Thresholds for Other Pollutants18 12 

DWR will reduce criteria pollutant emissions generated by the construction of the water 13 

conveyance facilities associated with BDCP within the BAAQMD through the creation of 14 

offsetting reductions of emissions occurring within the SFBAAB. The preferred means of 15 

undertaking such offsite mitigation shall be through a partnership with the BAAQMD involving 16 

the payment of offsite mitigation fees. Criteria pollutants in excess of the federal de minimis 17 

thresholds shall be reduced to net zero (0) (see Table 22-9). Criteria pollutants not in excess of 18 

the de minimis thresholds, but above any applicable air pollution control or air quality 19 

management district CEQA thresholds19 shall be reduced to quantities below the numeric 20 

thresholds (see Table 22-8). 21 

DWR will undertake in good faith an effort to enter into a development mitigation contract with 22 

BAAQMD in order to reduce criteria pollutant emissions generated by the construction of the 23 

water conveyance facilities associated with BDCP within the BAAQMD. The preferred source of 24 

emissions reductions for NOX, ROG, and PM shall be through contributions to BAAQMD’s Carl 25 

Moyer Program and/or other BAAQMD incentive programs (e.g., TFCA). 26 

If DWR is successful in reaching what it regards as a satisfactory agreement with BAAQMD, DWR 27 

will enter into mitigation contracts with BAAQMD to reduce NOX, PM, or ROG (as appropriate) 28 

emissions to the required levels. Such reductions may occur within the SFBAAB. The required 29 

levels are: 30 

 For emissions in excess of the federal de minimis threshold: net zero (0) (see Table 22-9). 31 

 For emissions not in excess of de minimis thresholds but above the appropriate BAAQMD 32 

standards: below the appropriate CEQA threshold levels (see Table 22-8). 33 

Implementation of this mitigation would require DWR adopt the following specific 34 

responsibilities. 35 

                                                             
18 In the title of this mitigation measure, the phrase “for other pollutants” is intended to apply to other alternatives, 
where associated impacts to other pollutants may exceed thresholds other than NOX. 
19 For example, NOX emissions in a certain year may exceed BAAQMD’s 54 pound per day CEQA threshold, but not 
the 100 ton annual de minimis threshold. According to Appendix G of the State CEQA Guidelines, the significance 
criteria established by the applicable air quality management or air pollution control district may be relied upon to 
make determinations regarding the significance of an impact. 
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 Consult with the BAAQMD in good faith with the intention of entering into a mitigation 1 

contract with BAAQMD for the Carl Moyer Program and/or other BAAQMD emission 2 

reduction incentive program. For SIP purposes, the necessary reductions must be achieved 3 

(contracted and delivered) by the applicable year in question (i.e., emissions generated in 4 

year 2016 would need to be reduced offsite in 2016). Funding would need to be received 5 

prior to contracting with participants and should allow sufficient time to receive and 6 

process applications to ensure offsite reduction projects are funded and implemented prior 7 

to commencement of BDCP activities being reduced. In negotiating the terms of the 8 

mitigation contract, DWR and BAAQMD should seek clarification and agreement on 9 

BAAQMD responsibilities, including the following. 10 

 Identification of appropriate offsite mitigation fees required for BDCP. 11 

 Timing required for obtaining necessary offsite emission credits. 12 

 Processing of mitigation fees paid by DWR. 13 

 Verification of emissions inventories submitted by DWR. 14 

 Verification that offsite fees are applied to appropriate mitigation programs within the 15 

SFBAAB. 16 

 Quantify mitigation fees required to satisfy the appropriate reductions. Funding for the 17 

emission reduction projects will be provided in an amount up to the emission reduction 18 

project cost-effectiveness limit set by for the Carl Moyer Program during the year that the 19 

emissions from construction are emitted. (The current emissions limit is $17,720 / weighted 20 

ton of criteria pollutants [NOX + ROG + (20*PM)]). An administrative fee of 5% would be 21 

paid by DWR to the BAAQMD to implement the program. The funding would be used to fund 22 

projects eligible for funding under the Carl Moyer Program guidelines or other BAAQMD 23 

emission reduction incentive program meeting the same cost-effectiveness threshold that 24 

are real, surplus, quantifiable, and enforceable. 25 

 Develop a compliance program to calculate emissions and collect fees from the construction 26 

contractors for payment to BAAQMD. The program will require, as a standard or 27 

specification of their construction contracts with DWR, that construction contractors 28 

identify construction emissions and their share of required offsite fees, if applicable. Based 29 

on the emissions estimates, DWR will collect fees from the individual construction 30 

contractors (as applicable) for payment to BAAQMD. Construction contractors will have the 31 

discretion to reduce their construction emissions to the lowest possible level through 32 

additional onsite mitigation, as the greater the emissions reductions that can be achieved by 33 

onsite mitigation, the lower the required offsite fee. Acceptable options for reducing 34 

emissions may include use of late-model engines, low-emission diesel products, additional 35 

electrification or alternative fuels, engine-retrofit technology, and/or after-treatment 36 

products. All control strategies must be verified by BAAQMD. 37 

 Conduct daily and annual emissions monitoring to ensure onsite emissions reductions are 38 

achieved and no additional mitigation payments are required. Excess offsite funds can be 39 

carried from previous to subsequent years in the event that additional reductions are 40 

achieved by onsite mitigation. At the end of the project, if it is determined that excess offset 41 

funds remain (outstanding contracts and administration over the final years of the contracts 42 

will be taken into consideration), BAAQMD and DWR shall determine the disposition of final 43 
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funds (e.g., additional emission reduction projects to offset underperforming contracts, 1 

return of funds to DWR, etc.). 2 

If a sufficient number of emissions reduction projects are not identified to meet the required 3 

performance standard, the DWR will coordinate with BAAQMD to ensure the performance 4 

standards of achieving net zero (0) for emissions in excess of General Conformity de minimis 5 

thresholds (where applicable) and of achieving quantities below applicable BAAQMD CEQA 6 

thresholds for other pollutants not in excess of the de minimis thresholds but above BAAQMD 7 

CEQA thresholds are met. 8 

Mitigation Measure AQ-3b: Develop an Alternative or Complementary Offsite Mitigation 9 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 10 

within the BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 11 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 12 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 13 

Should DWR be unable to enter into what they regard as a satisfactory agreement with BAAQMD 14 

as contemplated by Mitigation Measure AQ-3a, or should DWR enter into an agreement with 15 

BAAQMD but find themselves unable to meet the performance standards set forth in Mitigation 16 

Measure AQ-3a, DWR will develop an alternative or complementary offsite mitigation program 17 

to reduce criteria pollutant emissions generated by the construction of the water conveyance 18 

facilities associated with BDCP. The offsite mitigation program will offset criteria pollutant 19 

emissions to the required levels identified in Mitigation Measure AQ-3a. Accordingly, the 20 

program will ensure that the project does not contribute to or worsen existing air quality 21 

exceedances. Whether this program will address emissions beyond NOX, PM, or ROG, will turn 22 

on whether DWR has achieved sufficient reductions of those pollutants pursuant to Mitigation 23 

Measure AQ-3a. 24 

The offsite mitigation program will establish a program to fund emission reduction projects 25 

through grants and similar mechanisms. All projects must provide contemporaneous (occur in 26 

the same calendar year as the emission increases) and localized (i.e., within the SFBAAB) 27 

emissions benefit to the area of effect. DWR may identify emissions reduction projects through 28 

consultation with BAAQMD and ARB, as needed. Potential projects could include, but are not 29 

limited to the following. 30 

 Alternative fuel, low-emission school buses, transit buses, and other vehicles. 31 

 Diesel engine retrofits and repowers. 32 

 Locomotive retrofits and repowers. 33 

 Electric vehicle or lawn equipment rebates. 34 

 Electric vehicle charging stations and plug-ins. 35 

 Video-teleconferencing systems for local businesses. 36 

 Telecommuting start-up costs for local businesses. 37 

As part of its alternative or complementary offsite mitigation program, DWR will develop 38 

pollutant-specific formulas to monetize, calculate, and achieve emissions reductions in a cost-39 

effective manner. Construction contractors, as a standard specification of their construction 40 

contracts with DWR, will identify construction emissions and their share of required offset fees. 41 
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DWR will verify the emissions estimates submitted by the construction contractors and 1 

calculate the required fees. Construction contractors (as applicable) will be required to 2 

surrender required fees to DWR prior to the start of construction. Construction contractors will 3 

have the discretion to reduce their construction emissions to the lowest possible level through 4 

additional onsite mitigation, as the greater the emissions reductions that can be achieved by 5 

onsite mitigation, the lower the required offset fee. Acceptable options for reducing emissions 6 

may include, but are not limited to, the use of late-model engines, low-emission diesel products, 7 

additional electrification or alternative fuels, engine-retrofit technology, and/or after-treatment 8 

products. All control strategies must be verified by BAAQMD, the ARB, or by a qualified air 9 

quality expert employed by or retained by DWR. 10 

The offsite fee, grant, or other mechanism will be calculated or formulated based on the actual 11 

cost of pollutant reductions. No collected offset fees will be used to cover administrative costs; 12 

offset fees or other payments are strictly limited to procurement of offsite emission reductions. 13 

Fees or other payments collected by DWR will be allocated to emissions reductions projects in a 14 

grant-like manner. DWR shall document the fee schedule basis, such as consistency with the 15 

ARB’s Carl Moyer Program cost-effectiveness limits and capital recovery factors. 16 

DWR will conduct annual reporting to verify and document that emissions reductions projects 17 

achieve a 1:1 reduction with construction emissions to ensure claimed offsets meet the required 18 

performance standard. All offsite reductions must be quantifiable, verifiable, enforceable, and 19 

satisfy the basic criterion of additionally (i.e., the reductions would not happen without the 20 

financial support of purchased offset credits). Annual reports will include, at a minimum the 21 

following components. 22 

 Total amount of offset fees received. 23 

 Total fees distributed to offsite projects. 24 

 Total fees remaining. 25 

 Projects funded and associated pollutant reductions realized. 26 

 Total emission reductions realized. 27 

 Total emissions reductions remaining to satisfy the requirements of Mitigation Measure AQ-28 

3b. 29 

 Overall cost-effectiveness of the projects funded. 30 

If a sufficient number of emissions reduction projects are not identified to meet the required 31 

performance standard, DWR will consult with BAAQMD, the ARB, or a qualified air quality 32 

expert employed by or retained by DWR to ensure conformity is met through some other means 33 

of achieving the performance standards of achieving net zero (0) for emissions in excess of 34 

General Conformity de minimis thresholds (where applicable) and of achieving quantities below 35 

applicable BAAQMD CEQA thresholds for other pollutants. 36 

Impact AQ-4: Generation of Criteria Pollutants in Excess of the SJVAPCD Regional Thresholds 37 

during Construction of the Proposed Water Conveyance Facility 38 

NEPA Effects: As shown in Table 22-12, construction emissions would exceed SJVAPCD’s annual 39 

thresholds for the following pollutants and years, even with implementation of environmental 40 
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commitments (see Appendix 3B, Environmental Commitments). All other pollutants would be below 1 

air district thresholds and therefore would not result in an adverse air quality effect. 2 

 ROG: 2019–2025 3 

 NOX: 2019–2026 4 

 PM10: 2019–2024 5 

Since ROG and NOX are precursors to ozone and NOX is a precursor to PM, exceedances of SJVAPCD’s 6 

ROG and NOX thresholds could impact both regional ozone and PM formation, which could worsen 7 

regional air quality and air basin attainment of the NAAQS and CAAQS. Similarly, exceedances of 8 

SJVAPCD’s PM10 threshold could impede attainment of the NAAQS and CAAQS for PM10.  9 

While equipment could operate at any work area identified for this alternative, the highest level of 10 

ROG, NOX, and PM10 emissions in the SJVAPCD is expected to occur at those sites where the 11 

duration and intensity of construction activities would be greatest. This includes all temporary and 12 

permanent utility sites, as well as all construction sites along the pipeline/tunnel conveyance 13 

alignment. For a map of the proposed tunnel alignment, see Mapbook Figure M3-1. 14 

Environmental commitments outlined in Appendix 3B, Environmental Commitments will reduce 15 

construction-related emissions; however, as shown in Table 22-12, ROG, NOX, and PM10 emissions 16 

would still exceed the applicable SJVAPCD thresholds identified in Table 22-8 and result in an 17 

adverse regional effect to air quality. Mitigation Measures AQ-4a and AQ-4b are available to reduce 18 

ROG, NOX, and PM10 emissions, and would thus address regional effects related to secondary ozone 19 

and PM formation. 20 

CEQA Conclusion: Emissions of ROG, NOX, and PM10 generated during construction would exceed 21 

SJVAPCD’s annual regional threshold identified in Table 22-8. Since ROG and NOX are precursors to 22 

ozone and NOX is a precursor to PM, exceedances of SJVAPCD’s ROG and NOX thresholds could 23 

impact both regional ozone and PM formation, which could worsen regional air quality and air basin 24 

attainment of the NAAQS and CAAQS. Similarly, exceedances of SJVAPCD’s PM10 threshold could 25 

impede attainment of the NAAQS and CAAQS for PM10. SJVAPCD’s regional emissions thresholds 26 

(Table 22-8) have been adopted to ensure projects do not hinder attainment of the CAAQS for ozone 27 

and PM. The impact of generating ROG, NOX, and PM10 in excess of local air district thresholds 28 

would therefore violate applicable air quality standards in the study area and could contribute to or 29 

worsen an existing air quality conditions. This would be a significant impact. Mitigation Measures 30 

AQ-4a and AQ-4b would be available to reduce ROG, NOX, and PM10 emissions to a less-than-31 

significant level by offsetting emissions to quantities below SJVAPCD CEQA threshold (see Table 22-32 

8).  33 
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Mitigation Measure AQ-4a: Mitigate and Offset Construction-Generated Criteria Pollutant 1 

Emissions within SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General 2 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 3 

Applicable SJVAPCD CEQA Thresholds for Other Pollutants20 4 

DWR will reduce criteria pollutant emissions generated by the construction of the water 5 

conveyance facilities associated with BDCP within the SJVAPCD through the creation of 6 

offsetting reductions of emissions occurring within the SJVAB. The preferred means of 7 

undertaking such offsite mitigation shall be through a partnership with the SJVAPCD involving 8 

the payment of offsite mitigation fees. Criteria pollutants in excess of the federal de minimis 9 

thresholds shall be reduced to net zero (0) (see Table 22-9). Criteria pollutants not in excess of 10 

the de minimis thresholds, but above any applicable air pollution control or air quality 11 

management district CEQA thresholds21 shall be reduced to quantities below the numeric 12 

thresholds (see Table 22-8).22 13 

DWR will undertake in good faith an effort to enter into a development mitigation contract with 14 

SJVAPCD in order to reduce criteria pollutant emissions generated by the construction of the 15 

water conveyance facilities associated with BDCP within the SJVAPCD. The preferred source of 16 

emissions reductions for NOX, PM, and ROG shall be through contributions to SJVAPCD’s VERA. 17 

The VERA is implemented through the District Incentive Programs and is a measure to reduce 18 

project impacts under CEQA. The current VERA payment fee for construction emissions is 19 

$9,350 per ton of NOX and $9,011 per ton of PM10. This is an estimated cost and may change in 20 

the future (e.g., future year payment fees for NOX could be in excess of the current price of 21 

$9,350) and are sensitive to the number and type of projects requiring emission reductions 22 

within the same air basin (Siong pers. comm. 2012). 23 

If DWR is successful in reaching what it regards as a satisfactory agreement with SJVAPCD, DWR 24 

will enter into mitigation contracts with SJVAPCD to reduce NOX, PM, or ROG (as appropriate) 25 

emissions to the required levels. Such reductions must occur within the SJVAB. required levels 26 

are: 27 

 For emissions in excess of the federal de minimis threshold: net zero (0). 28 

 For emissions not in excess of de minimis thresholds but above the SJVAPCD’s standards: 29 

below the appropriate CEQA threshold levels. 30 

Implementation of this measure would require DWR to adopt the following specific 31 

responsibilities. 32 

 Consult with the SJVAPCD in good faith with the intention of entering into a mitigation 33 

contract with SJVAPCD for the VERA. For SIP purposes, the necessary reductions must be 34 

                                                             
20 In the title of this mitigation measure, the phrase “for other pollutants” is intended to apply to other alternatives, 
where associated impacts to other pollutants may exceed thresholds other than NOX. 
21 For example, PM10 emissions in a certain year may exceed SJVAPCD’s 15 ton annual CEQA threshold, but not the 
100 ton annual de minimis threshold. According to Appendix G of the State CEQA Guidelines, the significance 
criteria established by the applicable air quality management or air pollution control district may be relied upon to 
make determinations regarding the significance of an impact. 
22 For example, emissions of NOX generated by Alternative 1A both exceed the federal de minimis threshold for the 
SJVAB and the SJVAPCD’s CEQA threshold. NOX emissions must therefore be reduced to net zero (0). 
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achieved (contracted and delivered) by the applicable year in question (i.e., emissions 1 

generated in year 2016 would need to be reduced offsite in 2016). Funding would need to 2 

be received prior to contracting with participants and should allow sufficient time to receive 3 

and process applications to ensure offsite reduction projects are funded and implemented 4 

prior to commencement of BDCP activities being reduced. This would roughly equate to the 5 

equivalent of two months (2) prior to groundbreaking; additional lead time may be 6 

necessary depending on the level of offsite emission reductions required for a specific year. 7 

In negotiating the terms of the mitigation contract, DWR and SJVAPCD should seek 8 

clarification and agreement on SJVAPCD responsibilities, including the following. 9 

 Identification of appropriate offsite mitigation fees required for BDCP. 10 

 Processing of mitigation fees paid by DWR. 11 

 Verification of emissions inventories submitted by DWR 12 

 Verification that offsite fees are applied to appropriate mitigation programs within the 13 

SJVAB. 14 

 Quantify mitigation fees required to satisfy the appropriate reductions. An administrative 15 

fee of 4% would be paid by DWR to the SJVAPCD to implement the program. As noted above, 16 

the payment fees may vary by year and are sensitive to the number of projects requiring 17 

reductions within the SJVAB. 18 

 Develop a compliance program to calculate emissions and collect fees from the construction 19 

contractors for payment to SJVAPCD. The program will require, as a standard or 20 

specification of their construction contracts with DWR, that construction contractors 21 

identify construction emissions and their share of required offsite fees, if applicable. Based 22 

on the emissions estimates, DWR will collect fees from the individual construction 23 

contractors (as applicable) for payment to SJVAPCD. Construction contractors will have the 24 

discretion to reduce their construction emissions to the lowest possible level through 25 

additional onsite mitigation, as the greater the emissions reductions that can be achieved by 26 

onsite mitigation, the lower the required offsite fee. Acceptable options for reducing 27 

emissions may include use of late-model engines, low-emission diesel products, additional 28 

electrification or alternative fuels, engine-retrofit technology, and/or after-treatment 29 

products. All control strategies must be verified by SJVAPCD. 30 

 Conduct daily and annual emissions monitoring to ensure onsite emissions reductions are 31 

achieved and no additional mitigation payments are required. Excess offsite funds can be 32 

carried from previous to subsequent years in the event that additional reductions are 33 

achieved by onsite mitigation. At the end of the project, if it is determined that excess offset 34 

funds remain (outstanding contracts and administration over the final years of the contracts 35 

will be taken into consideration), SJVAPCD and DWR shall determine the disposition of final 36 

funds (e.g., additional emission reduction projects to offset underperforming contracts, 37 

return of funds to DWR, etc.). 38 

If a sufficient number of emissions reduction projects are not identified to meet the required 39 

performance standard, DWR will coordinate with SJVAPCD to ensure the performance standards 40 

of achieving net zero (0) for emissions in excess of General Conformity de minimis thresholds 41 

(where applicable) and of achieving quantities below applicable SJVAPCD CEQA thresholds for 42 

other pollutants not in excess of the de minimis thresholds but above SJVAPCD CEQA thresholds 43 

are met. 44 
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Mitigation Measure AQ-4b: Develop an Alternative or Complementary Offsite Mitigation 1 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 2 

within the SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General Conformity 3 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable SJVAPCD 4 

CEQA Thresholds for Other Pollutants 5 

Should DWR be unable to enter into what they regard as a satisfactory agreement with SJVAPCD 6 

as contemplated by Mitigation Measure AQ-4a, or should DWR enter into an agreement with 7 

SJVAPCD but find themselves unable to meet the performance standards set forth in Mitigation 8 

Measure AQ-4a, DWR will develop an alternative or complementary offsite mitigation program 9 

to reduce criteria pollutant emissions generated by the construction of the water conveyance 10 

facilities associated with BDCP. The offsite mitigation program will offset criteria pollutant 11 

emissions to the required levels identified in Mitigation Measure AQ-4a. Accordingly, the 12 

program will ensure that the project does not contribute to or worsen existing air quality 13 

exceedances. Whether this program will address emissions beyond NOX, PM, or ROG, will turn 14 

on whether DWR has achieved sufficient reductions of those pollutants pursuant to Mitigation 15 

Measure AQ-4a. 16 

The offsite mitigation program will establish a program to fund emission reduction projects 17 

through grants and similar mechanisms. All projects must provide contemporaneous (occur in 18 

the same calendar year as the emission increases) and localized (i.e., within the SJVAB) 19 

emissions benefit to the area of effect. DWR may identify emissions reduction projects through 20 

consultation with SJVAPCD and ARB, as needed. Potential projects could include, but are not 21 

limited to the following. 22 

 Alternative fuel, low-emission school buses, transit buses, and other vehicles. 23 

 Diesel engine retrofits and repowers. 24 

 Locomotive retrofits and repowers. 25 

 Electric vehicle or lawn equipment rebates. 26 

 Electric vehicle charging stations and plug-ins. 27 

 Video-teleconferencing systems for local businesses. 28 

 Telecommuting start-up costs for local businesses. 29 

As part of its alternative or complementary offsite mitigation program, DWR will develop 30 

pollutant-specific formulas to monetize, calculate, and achieve emissions reductions in a cost-31 

effective manner. Construction contractors, as a standard specification of their construction 32 

contracts with DWR, will identify construction emissions and their share of required offset fees. 33 

DWR will verify the emissions estimates submitted by the construction contractors and 34 

calculate the required fees. Construction contractors (as applicable) will be required to 35 

surrender required fees to DWR prior to the start of construction. Construction contractors will 36 

have the discretion to reduce their construction emissions to the lowest possible level through 37 

additional onsite mitigation, as the greater the emissions reductions that can be achieved by 38 

onsite mitigation, the lower the required offset fee. Acceptable options for reducing emissions 39 

may include, but are not limited to, the use of late-model engines, low-emission diesel products, 40 

additional electrification or alternative fuels, engine-retrofit technology, and/or after-treatment 41 

products. All control strategies must be verified by SJVAPCD, the ARB, or by a qualified air 42 

quality expert employed by or retained by DWR. 43 
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The offsite fee, grant, or other mechanism will be calculated or formulated based on the actual 1 

cost of pollutant reductions. No collected offset fees will be used to cover administrative costs; 2 

offset fees or other payments are strictly limited to procurement of offsite emission reductions. 3 

Fees or other payments collected by DWR will be allocated to emissions reductions projects in a 4 

grant-like manner. DWR shall document the fee schedule basis, such as consistency with the 5 

ARB’s Carl Moyer Program cost-effectiveness limits and capital recovery factors. 6 

DWR will conduct annual reporting to verify and document that emissions reductions projects 7 

achieve a 1:1 reduction with construction emissions to ensure claimed offsets meet the required 8 

performance standard. All offsite reductions must be quantifiable, verifiable, enforceable, and 9 

satisfy the basic criterion of additionally (i.e., the reductions would not happen without the 10 

financial support of purchased offset credits). Annual reports will include, at a minimum the 11 

following components. 12 

 Total amount of offset fees received. 13 

 Total fees distributed to offsite projects. 14 

 Total fees remaining. 15 

 Projects funded and associated pollutant reductions realized. 16 

 Total emission reductions realized. 17 

 Total emissions reductions remaining to satisfy the requirements of Mitigation Measure AQ-18 

4b. 19 

 Overall cost-effectiveness of the projects funded. 20 

If a sufficient number of emissions reduction projects are not identified to meet the required 21 

performance standard, DWR will consult with SJVAPCD, the ARB, or a qualified air quality expert 22 

employed by or retained by DWR to ensure conformity is met through some other means of 23 

achieving the performance standards of achieving net zero (0) for emissions in excess of General 24 

Conformity de minimis thresholds (where applicable) and of achieving quantities below 25 

applicable SJVAPCD CEQA thresholds for other pollutants. 26 

Impact AQ-5: Generation of Criteria Pollutants in Excess of the SMAQMD Regional Thresholds 27 

from Operation and Maintenance of the Proposed Water Conveyance Facility 28 

NEPA Effects: Operations and maintenance in SMAQMD could include both routine activities and 29 

yearly maintenance. Daily activities at all pumping plants and intakes are covered by maintenance, 30 

management, repair, and operating crews. Yearly maintenance would include annual inspections, as 31 

well as tunnel dewatering and sediment removal (see Appendix 22A, Air Quality Analysis 32 

Methodology, for additional detail). The highest concentration of operational emissions in the 33 

SMAQMD are expected at intake and intake pumping plant sites along the east bank of the 34 

Sacramento River, as well as at the intermediate forebay (and pumping plant) site west of South 35 

Stone Lake and east of the Sacramento River. As shown in Table 22-13, operation and maintenance 36 

activities under Alternative 1A would not exceed SMAQMD’s regional thresholds of significance (see 37 

Table 22-8). Accordingly, project operations would not contribute to or worsen existing air quality 38 

exceedances. There would be no adverse effect. 39 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 40 

exceed SMAQMD regional thresholds for criteria pollutants. The SMAQMD’s regional emissions 41 
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thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 1 

CAAQS. The impact of generating emissions in excess of local air district would therefore violate 2 

applicable air quality standards in the study area and could contribute to or worsen an existing air 3 

quality conditions. Because project operations would not exceed SMAQMD regional thresholds, the 4 

impact would be less than significant. No mitigation is required.  5 

Impact AQ-6: Generation of Criteria Pollutants in Excess of the YSAQMD Regional Thresholds 6 

from Operation and Maintenance of the Proposed Water Conveyance Facility 7 

NEPA Effects: Alternative 1A would not involve the construction of any permanent features in the 8 

YSAQMD that would require routine operations and maintenance. No operational emissions would 9 

be generated in the YSAQMD. Consequently, operation of Alternative 1A would neither exceed the 10 

YSAQMD thresholds of significance nor result in an adverse effect on air quality. 11 

CEQA Conclusion: No operational or maintenance emissions generated by the alternative would 12 

occur in YSAQMD and, therefore, YSAQMD’s regional thresholds would not be exceeded (see Table 13 

22-8). This impact would be less than significant. No mitigation is required. 14 

Impact AQ-7: Generation of Criteria Pollutants in Excess of the BAAQMD Regional Thresholds 15 

from Operation and Maintenance of the Proposed Water Conveyance Facility 16 

NEPA Effects: Operations and maintenance in BAAQMD could include annual inspections, as well as 17 

tunnel dewatering and sediment removal (see Appendix 22A, Air Quality Analysis Methodology, for 18 

additional detail). The highest concentration of operational emissions in the BAAQMD are expected 19 

at the Byron Tract Forebay (including control gates), which is adjacent to and south of Clifton Court 20 

Forebay. As shown in Table 22-13, operation and maintenance activities under Alternative 1A would 21 

not exceed BAAQMD’s regional thresholds of significance (see Table 22-8). Thus, project operations 22 

would not contribute to or worsen existing air quality exceedances. There would be no adverse 23 

effect. 24 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 25 

exceed BAAQMD regional thresholds for criteria pollutants. The BAAQMD’s regional emissions 26 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 27 

CAAQS. The impact of generating emissions in excess of local air district thresholds would violate 28 

applicable air quality standards in the study area and could contribute to or worsen an existing air 29 

quality conditions. Because project operations would not exceed BAAQMD regional thresholds, the 30 

impact would be less than significant. No mitigation is required. 31 

Impact AQ-8: Generation of Criteria Pollutants in Excess of the SJVAPCD Regional Thresholds 32 

from Operation and Maintenance of the Proposed Water Conveyance Facility 33 

NEPA Effects: Operations and maintenance in SJVAPCD could include annual inspections, tunnel 34 

dewatering, and sediment removal (see Appendix 22A, Air Quality Analysis Methodology, for 35 

additional detail). The highest concentration of operational emissions in the SJVPACD is expected at 36 

routine inspection sites along the pipeline/tunnel conveyance alignment. For a map of the proposed 37 

tunnel alignment, see Mapbook Figure M3-1. As shown in Table 22-13, operation and maintenance 38 

activities under Alternative 1A would not exceed SJVAPCD’s regional thresholds of significance (see 39 

Table 22-8). Accordingly, project operations would not contribute to or worsen existing air quality 40 

exceedances. There would be no adverse effect. 41 
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CEQA Conclusion: Emissions generated during operation and maintenance activities would 1 

not exceed SJVAPCD’s regional thresholds of significance. The SJVAPCD’s regional emissions 2 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of 3 

the CAAQS. The impact of generating emissions in excess of local air district thresholds would 4 

violate applicable air quality standards in the Study area and could contribute to or worsen 5 

an existing air quality conditions. Because project operations would not exceed SJVAPCD 6 

regional thresholds, the impact would be less than significant. No mitigation is 7 

required.Impact AQ-9: Exposure of Sensitive Receptors to Health Hazards from Localized 8 

Particulate Matter in Excess of SMAQMD’s Health-Based Concentration Thresholds 9 

NEPA Effects: Respirable particulates pose a public health threat by bypassing the defenses within 10 

the mucous ciliary system and entering deep lung tissue. Particulates are derived from a variety of 11 

sources, including windblown dust and fuel combustion. As shown in Table 22-12, construction 12 

would increase PM10 and PM2.5 emissions in SMAQMD, which may pose inhalation-related health 13 

risks for receptors exposed to certain concentrations. 14 

PM2.5 and PM10 concentrations at sensitive receptors locations were assessed using the EPA’s 15 

AERMOD dispersion. The methodology described in Section 22.3.1.3 provides a more detailed 16 

summary of the approach used to conduct the analysis. Appendix 22C, Bay Delta Conservation Plan 17 

Air Dispersion Modeling and Health Risk Assessment for Construction Emissions, provides an in-depth 18 

discussion of the methodology and results. 19 

Table 22-14 shows the highest predicted annual and daily (24-hour) PM10 and PM2.5 20 

concentrations in SMAQMD. Exceedances of air district thresholds are shown in underline. 21 

Table 22-14. Alternative 1A PM10 and PM2.5 Concentration Results in SMAQMD 22 

Parameter 

PM10 PM2.5 

Annual (μg/m3) 24-Hour (μg/m3) Annual (μg/m3) 24-Hour (μg/m3) 

Maximum Value 0.5 11.0 0.09 1.7 

SMAQMD Threshold 1 2.5 0.6 - 

Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for 

Construction Emissions, includes modeling results for all receptors. 

μg/m3 = micrograms per cubic meter 

 23 

All estimated annual PM10 and PM2.5 concentrations would be less than SMAQMD’s annual 24 

thresholds. However, as shown in Table 22-14, the maximum predicted 24-hour PM10 25 

concentration exceeds SMAQMD’s threshold of 2.5 μg/m3. Exceedances of the threshold would occur 26 

at 225 receptor locations near intakes and the intake work areas. The exceedances would be 27 

temporary and occur intermittently due to soil disturbance (primarily entrained road dust). 28 

DWR has identified several environmental commitments to reduce construction-related particulate 29 

matter in the SMAQMD (see Appendix 3B, Environmental Commitments). Consistent with air district 30 

guidance, these commitments constitute mitigation measures which include implementation of all 31 

feasible onsite fugitive dust controls, such as regular watering. While these commitments will 32 

reduce localized particulate matter emissions, concentrations at adjacent receptor locations would 33 

still exceed SMAQMD’s 24-hour PM10 threshold. Receptors exposed to PM10 concentrations in 34 

excess of SMAQMD’s threshold could experience increased risk for adverse human health effects. 35 

Mitigation Measure AQ-9 is available to address this effect.  36 
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CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 1 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 1A 2 

would result in the short-term exposure of sensitive receptors to annual concentrations of PM2.5 3 

that are below the significance thresholds established by the SMAQMD. Accordingly, no significant 4 

localized impact would occur with respect to PM2.5. 5 

A total of 225 receptor locations would be exposed to 24-hour PM10 concentrations that exceed 6 

SMAQMD’s threshold. This is a significant impact. The exceedances would occur intermittently due 7 

to soil disturbance and during days with most intensive construction activities. The significant 8 

impacts at the receptor locations are therefore temporary.  9 

Mitigation Measure AQ-9 outlines a tiered strategy to reduce PM concentrations and public exposure 10 

to significant health hazards. Specifically, DWR will utilize dust suppressants (Pennzsuppress) on all 11 

unpaved surfaces to control fugitive dust emissions. The suppressants would be used in place of 12 

water and have a control efficiency of approximately 85% (California Air Resources Board 2012b). If 13 

concentrations still exceed air district thresholds with application of suppressants, DWR will offer 14 

relocation assistance to affected receptors. If accepted, relocation would reduce this impact to less 15 

than significant. However, if landowners choose not to accept DWR’s offer of relocation assistance, 16 

DWR will pave all areas in which vehicles travel. Paving roadways would reduce entrained road dust 17 

by approximately 99% (Countess Environmental 2006). PM concentrations with implementation of 18 

Mitigation Measure AQ-9 would be reduced to a less-than-significant level.  19 

Mitigation Measure AQ-9: Implement Measures to Reduce Re-Entrained Road Dust and 20 

Receptor Exposure to PM2.5 and PM10 21 

The project sponsor (DWR) would employ a tiered approach to reduce re-entrained road dust 22 

and receptor exposure to PM2.5 and PM10. The approach would be taken in following way: 23 

 PM10 that could exceed the threshold at sensitive receptors will be further reduced by 24 

applying dust suppressants (Pennzsuppress); 25 

 If additional dust suppressants eliminate the issue at all receptors no further mitigation is 26 

needed; if not, DWR will offer temporary relocation of the affected residence; if that is 27 

accepted no additional mitigation is required; if relocation is not accepted then; 28 

 DWR will pave portions of the work sites until all exceedances are eliminated and impacts 29 

are determined to be less than significant. 30 

Impact AQ-10: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 31 

Matter in Excess of YSAQMD’s Health-Based Concentration Thresholds  32 

NEPA Effects: As shown in Table 22-12, construction would increase PM10 and PM2.5 emissions in 33 

YSAQMD, which may pose inhalation-related health risks for receptors exposed to certain 34 

concentrations. 35 

PM2.5 and PM10 concentrations at sensitive receptors locations were assessed using the EPA’s 36 

AERMOD dispersion. The methodology described in Section 22.3.1.3 provides a more detailed 37 

summary of the approach used to conduct the analysis. Appendix 22C, Bay Delta Conservation Plan 38 

Air Dispersion Modeling and Health Risk Assessment for Construction Emissions, provides an in-depth 39 

discussion of the methodology and results. 40 
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As shown in Table 22-15, predicted PM2.5 and PM10 concentrations are less than YSAQMD’s 1 

adopted thresholds. The project would also implement all air district recommended onsite fugitive 2 

dust controls, such as regular watering. Accordingly, this alternative’s effect of exposure of sensitive 3 

receptors to localized particulate matter concentrations would not be adverse. 4 

Table 22-15. Alternative 1A PM10 and PM2.5 Concentration Results in YSAQMD  5 

Parameter 

PM10 PM2.5 

Annual (μg/m3) 24-Hour (μg/m3) Annual (μg/m3) 24-Hour (μg/m3) 

Maximum Value 0.3 7 0.04 1 

YSAQMD Threshold 20 50 12 35 

Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for Construction 

Emissions, includes modeling results for all receptors. 

μg/m3 = micrograms per cubic meter 

 6 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 7 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 1A 8 

would result in PM2.5 and PM10 concentrations at receptor locations that are below the significance 9 

thresholds adopted by the YSAQMD. As such, localized particulate matter concentrations at analyzed 10 

receptors would not result in significant human health impacts. No mitigation is required. 11 

Impact AQ-11: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 12 

Matter in Excess of BAAQMD’s Health-Based Concentration Thresholds 13 

NEPA Effects: As shown in Table 22-12, construction would increase PM10 and PM2.5 emissions in 14 

BAAQMD, which may pose inhalation-related health risks for receptors exposed to certain 15 

concentrations. 16 

PM2.5 and PM10 concentrations at sensitive receptors locations were assessed using the EPA’s 17 

AERMOD dispersion. The methodology described in Section 22.3.1.3 provides a more detailed 18 

summary of the approach used to conduct the analysis. Appendix 22C, Bay Delta Conservation Plan 19 

Air Dispersion Modeling and Health Risk Assessment for Construction Emissions, provides an in-depth 20 

discussion of the methodology and results. 21 

As shown in Table 22-16, maximum predicted PM2.5 concentrations are less than BAAQMD’s 22 

adopted threshold. The project would also implement all air-district recommended onsite fugitive 23 

dust controls, such as regular watering. Accordingly, this alternative’s effect of exposure of sensitive 24 

receptors to localized particulate matter concentrations would not be adverse. 25 

Table 22-16. Alternative 1A PM10 and PM2.5 Concentration Results in BAAQMD 26 

Parameter 

PM10 PM2.5 

Annual (μg/m3) 24-Hour (μg/m3) Annual (μg/m3) 24-Hour (μg/m3) 

Maximum Value 0.33 31 0.07 6 

BAAQMD Threshold - - 0.3 - 

Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for 

Construction Emissions, includes modeling results for all receptors. 

μg/m3 = micrograms per cubic meter 

 27 
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CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 1 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 1A 2 

would result in PM2.5 and PM10 concentrations at receptor locations that are below the significance 3 

thresholds established by the BAAQMD. As such, localized particulate matter concentrations at 4 

analyzed receptors would not result in significant human health impacts. No mitigation is required. 5 

Impact AQ-12: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 6 

Matter in Excess of SJVAPCD’s Health-Based Concentration Thresholds 7 

NEPA Effects: As shown in Table 22-12, construction would increase PM10 and PM2.5 emissions in 8 

SJVAPCD, which may pose inhalation-related health risks for receptors exposed to certain 9 

concentrations. 10 

PM2.5 and PM10 concentrations at sensitive receptors locations were assessed using the EPA’s 11 

AERMOD dispersion. The methodology described in Section 22.3.1.3 provides a more detailed 12 

summary of the approach used to conduct the analysis. Appendix 22C, Bay Delta Conservation Plan 13 

Air Dispersion Modeling and Health Risk Assessment for Construction Emissions, provides an in-depth 14 

discussion of the methodology and results. 15 

As shown in Table 22-17, with the exception of 24-hour PM10, maximum predicted PM2.5 and 16 

PM10 concentrations are less than SJVAPCD’s adopted thresholds. The estimated 24-hour PM10 17 

concentration would exceed the SJVAPCD’s significance threshold at four receptor locations. 18 

Emissions from the tunnel and concrete batch plant contribute to the exceedance at this location. 19 

As discussed above, DWR has identified several environmental commitments to reduce 20 

construction-related particulate matter in the SJVAPCD (see Appendix 3B, Environmental 21 

Commitments). While these commitments will reduce localized particulate matter emissions, 22 

concentrations at the receptor locations would still exceed SJVAPCD’s 24-hour PM10 threshold. The 23 

receptor exposed to PM10 concentrations in excess of SJVAPCD’s threshold could experience 24 

increased risk for adverse human health effects. Mitigation Measure AQ-9 is available to address this 25 

effect.  26 

Table 22-17. Alternative 1A PM10 and PM2.5 Concentration Results in SJVAPCD  27 

Parameter 

PM10 PM2.5 

Annual (μg/m3) 24-Hour (μg/m3) Annual (μg/m3) 24-Hour (μg/m3) 

Maximum Value 0.1 37.1 0.07 6.1 

SJVAPCD Threshold 2.08 10.4 2.08 10.4 

Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for 

Construction Emissions, includes modeling results for all receptors. 

μg/m3 = micrograms per cubic meter 

 28 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 29 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 1A 30 

would result in PM10 concentrations at one receptor location that are above the significance 31 

thresholds established by the SJVAPCD. As such, localized particulate matter concentrations at 32 

analyzed receptors would result in significant human health impacts. Mitigation Measure AQ-9 33 

outlines a tiered strategy to reduce PM10 concentrations and public exposure to a less-than-34 

significant level.  35 
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Mitigation Measure AQ-9: Implement Measures to Reduce Re-Entrained Road Dust and 1 

Receptor Exposure to PM2.5 and PM10 2 

Please see Mitigation Measure AQ-9 under Impact AQ-9 in the discussion of Alternative 1A. 3 

Impact AQ-13: Exposure of Sensitive Receptors to Health Hazards from Localized Carbon 4 

Monoxide  5 

NEPA Effects: Continuous engine exhaust may elevate localized CO concentrations. Receptors 6 

exposed to these CO “hot-spots” may have a greater likelihood of developing adverse health effects 7 

(as described in Section 22.1.2). CO hot-spots are typically observed at heavily congested 8 

intersections where a substantial number of gasoline-powered vehicles idle for prolonged durations 9 

throughout the day. Construction sites are less likely to result in localized CO hot-spots due to the 10 

nature of construction activities (Sacramento Metropolitan Air Quality Management District 2014), 11 

which normally utilize diesel-powered equipment for intermittent or short durations. Moreover, 12 

construction sites must comply with the Occupational Safety and Health Administration’s (OSHA) CO 13 

exposure standards for onsite workers. Unlike regional pollutants (e.g., ROG and NOX), CO 14 

concentrations also dissipate as a function of distance and will therefore be lower at offsite receptor 15 

locations. Accordingly, given that construction activities typically do not result in CO hot-spots, 16 

onsite concentrations must comply with OSHA standards, and CO levels dissipate as a function of 17 

distance, equipment-generated CO emissions (see Table 22-12) are not anticipated to result in 18 

adverse health hazards to sensitive receptors. 19 

Construction traffic may contribute to increased roadway congestion, which could lead to conditions 20 

conducive to CO hot-spot formation. Chapter 19, Transportation, analyzes peak-hour traffic volumes 21 

during construction on local roadway segments. The assessment is inclusive of baseline traffic 22 

volumes plus background growth and project trips or ‘baseline plus background growth plus 23 

project’ (BPBGPP). While the traffic analysis was performed for roadway segments, as opposed to 24 

intersections, the results can be used as a conservative indication of potential traffic volumes at local 25 

intersections, assuming all vehicles would travel through a single intersection. 26 

As shown in Table 19-8, the highest peak hour traffic volumes under BPBGPP—12,567 vehicles per 27 

hour—would occur on westbound Interstate 80 between Suisun Valley Road and State Route 12. 28 

This is about half of the congested traffic volume modeled by BAAQMD (24,000 vehicles per hour) 29 

that would be needed to contribute to a localized CO hot-spot, and less than half of the traffic volume 30 

modeled by SMAQMD (31,600 vehicles per hour). The BAAQMD’s and SMAQMD’s CO screening 31 

criteria were developed based on County average vehicle fleets that are primarily comprised of 32 

gasoline vehicles. Construction vehicles would be predominantly diesel trucks, which generate 33 

fewer CO emissions per idle-hour and vehicle mile traveled than gasoline-powered vehicles. 34 

Accordingly, the air district screening thresholds provide a conservative evaluation threshold for the 35 

assessment of potential CO emissions impacts during construction. 36 

Based on the above analysis, even if all 12,567 vehicles on the modeled traffic segment drove 37 

through the same intersection in the peak hour, CO concentrations adjacent to the traveled way 38 

would not exceed the CAAQS or NAAQS according to BAAQMD’s and SMAQMD’s screening criteria. 39 

Thus, construction traffic is not anticipated to result in adverse health hazards to sensitive 40 

receptors. 41 

CEQA Conclusion: Continuous engine exhaust may elevate localized CO concentrations. Receptors 42 

exposed to these CO “hot-spots” may have a greater likelihood of developing adverse health effects. 43 
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Construction sites are less likely to result in localized CO hot-spots due to the nature of construction 1 

activities (Sacramento Metropolitan Air Quality Management District 2014), which normally utilize 2 

diesel-powered equipment for intermittent or short durations. Moreover, construction sites must 3 

comply with the OSHA CO exposure standards for onsite workers. Accordingly, given that 4 

construction activities typically do not result in CO hot-spots, onsite concentrations must comply 5 

with OSHA standards, and CO levels dissipate as a function of distance, equipment-generated CO 6 

emissions are not anticipated to result in significant health hazards to sensitive receptors. Similarly, 7 

peak-hour construction traffic on local roadways would not exceed BAAQMD’s or SMAQMD’s 8 

conservative screening criteria for the formation potential CO hot-spots. This impact would be less 9 

than significant. No mitigation is required. 10 

Impact AQ-14: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 11 

Matter in Excess of SMAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 12 

NEPA Effects: Diesel-fueled engines, which generate DPM, would be used during construction of the 13 

proposed water conveyance facility. These coarse and fine particles may be composed of elemental 14 

carbon with adsorbed materials, such as organic compounds, sulfate, nitrate, metals, and other trace 15 

elements. The coarse and fine particles are respirable, which means that they can avoid many of the 16 

human respiratory system’s defense mechanisms and enter deeply into the lungs, and as such, DPM 17 

poses inhalation-related chronic non-cancer hazard and cancer risk.23  18 

As shown in Table 22-12, construction would increase DPM emissions in SMAQMD, particularly near 19 

sites involving the greatest duration and intensity of equipment activities. Receptor exposure to 20 

construction DPM emissions was assessed by predicting the health risks in terms of excess cancer 21 

and non-cancer hazard impacts using the EPA’s AERMOD dispersion modeling and guidance 22 

published by OEHHA. The methodology described in Section 22.3.1.3 provides a more detailed 23 

summary of the approach used to conduct the HRA. Appendix 22C, Bay Delta Conservation Plan Air 24 

Dispersion Modeling and Health Risk Assessment for Construction Emissions, also provides an in-depth 25 

discussion of the HRA methodology and results. 26 

The results of the HRA are summarized in Table 22-18 and are compared to SMAQMD’s health risk 27 

thresholds. As shown in Table 22-18, Alternative 1A would not exceed the SMAQMD’s thresholds for 28 

chronic non-cancer hazard or cancer risk. Therefore, the impact from DPM emissions would be less 29 

than significant. No mitigation is required. 30 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 31 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 32 

durations. The DPM generated during Alternative 1A construction would not exceed the SMAQMD’s 33 

chronic non-cancer hazard or cancer risk threshold. Therefore, this impact would be less than 34 

significant. No mitigation is required.  35 

                                                             
23 The background cancer inhalation risk for all toxic air pollutants in the Study area ranges from 32 to 44 excess 
cancers per million people (2005 estimate) (U.S. Environmental Protection Agency 2014f). For context, smoking 
causes 636 excess lung cancer deaths per million men (390 excess deaths per million women), and countless more 
non-death related cancer cases (American Lung Association 2012). 
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Table 22-18. Alternative 1A Health Hazards from DPM Exposure in the Sacramento Metropolitan 1 

Air Quality Management District 2 

Alternative 1A Chronic Health Hazard Cancer Health Risk 

Maximum Value 0.003 9 per million 

SMAQMD Thresholds 1 10 per million 

Source: Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment 
for Construction Emissions. 

 3 

Impact AQ-15: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 4 

Matter in Excess of YSAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 5 

NEPA Effects: As shown in Table 22-12, construction of Alternative 1A would increase DPM 6 

emissions in YSAQMD, which poses inhalation-related chronic non-cancer hazard and cancer risks if 7 

adjacent receptors are exposed to significant DPM concentrations for prolonged durations. 8 

Receptor exposure to construction DPM emissions was assessed by predicting the health risks in 9 

terms of excess cancer and non-cancer hazard impacts using the EPA’s AERMOD dispersion 10 

modeling and guidance published by OEHHA. Based on HRA results detailed in Appendix 22C, Bay 11 

Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for Construction 12 

Emissions, Alternative 1A would not exceed YSAQMD’s non-cancer or cancer health thresholds (see 13 

Table 22-19) and, thus, would not expose sensitive receptors to substantial pollutant 14 

concentrations. Therefore, this alternative’s effect of exposure of sensitive receptors to DPM and 15 

health hazards during construction would not be adverse. 16 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 17 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 18 

durations. The DPM generated during Alternative 1A construction would not exceed the YSAQMD’s 19 

chronic non-cancer or cancer thresholds. As such, construction emissions would not expose 20 

sensitive receptors to substantial health hazards. Therefore, the impact from DPM emissions would 21 

be less than significant. No mitigation is required. 22 

Table 22-19. Alternative 1A Health Hazards from DPM Exposure in the Yolo-Solano Air Quality 23 

Management District 24 

Alternative 1A Chronic Health Hazard Cancer Health Risk 

Maximum Value 0.002 5 per million 

YSAQMD Thresholds 1 10 per million 

Source: Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for 
Construction Emissions 

Note: Emissions would not be generated in Yolo County. However, emissions from the adjacent 
Sacramento County could affect sensitive receptors in Yolo County. 

 25 

Impact AQ-16: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 26 

Matter in Excess of BAAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 27 

NEPA Effects: As shown in Table 22-12, construction would increase DPM emissions in the 28 

BAAQMD, particularly near sites involving the greatest duration and intensity of construction 29 
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activities. DPM poses inhalation-related chronic non-cancer hazard and cancer risks if adjacent 1 

receptors are exposed to significant DPM concentrations for prolonged durations. 2 

Receptor exposure to construction DPM emissions was assessed by predicting the health risks in 3 

terms of excess cancer and non-cancer hazard impacts using the EPA’s AERMOD dispersion 4 

modeling and guidance published by OEHHA. Based on the HRA results detailed in Appendix 22C, 5 

Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for Construction 6 

Emissions, Alternative 1A would not exceed the BAAQMD’s chronic non-cancer thresholds (see Table 7 

1A-20). However, BAAQMD’s cancer risk threshold would be exceeded at eight receptor locations 8 

due to proximity to a project haul route, control structure work area, and potential spoil area. 9 

As discussed above, DWR has identified several environmental commitments to reduce 10 

construction-related diesel particulate matter in the BAAQMD (see Appendix 3B, Environmental 11 

Commitments). While these commitments will reduce localized DPM emissions, cancer risk levels 12 

were found to exceed the significance threshold at eight analyzed receptors. Therefore, this 13 

alternative’s effect of exposure of sensitive receptors to DPM-related health hazards during 14 

construction would be adverse.  15 

Mitigation Measure AQ-16 would be available to reduce exposure to substantial cancer risk by 16 

relocating affected receptors. Although Mitigation Measure AQ-16 would reduce the severity of this 17 

effect, the BDCP proponents are not solely responsible for implementation of the measure. If a 18 

landowner chooses not to accept DWR’s offer of relocation assistance, an adverse effect in the form 19 

excess cancer risk above air district thresholds would occur. Therefore, this effect would be adverse. 20 

If, however, all landowners accept DWR’s offer of relocation assistance, effects would not be 21 

adverse. 22 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 23 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 24 

durations. The DPM generated during Alternative 1A construction would not exceed the BAAQMD’s 25 

chronic non-cancer hazard threshold; however, it would exceed the BAAQMD’s cancer thresholds at 26 

six receptor locations. Therefore, this impact would be significant. Mitigation Measure AQ-16 would 27 

be available to reduce exposure to substantial cancer risk by relocating affected receptors. Although 28 

Mitigation Measure AQ-16 would reduce the severity of this effect, the BDCP proponents are not 29 

solely responsible for implementation of the measure. If a landowner chooses not to accept DWR’s 30 

offer of relocation assistance, a significant impact in the form excess cancer risk above air district 31 

thresholds would occur. Therefore, this effect would be significant and unavoidable. If, however, all 32 

landowners accept DWR’s offer of relocation assistance, the impact would be less than significant. 33 

Mitigation Measure AQ-16: Relocate Sensitive Receptors to Avoid Excess Cancer Risk 34 

To avoid exposing sensitive receptors to substantial DPM concentrations, DWR will provide 35 

individuals residing in areas where construction activities associated with the BDCP would 36 

create DPM concentrations in excess of air district cancer risk thresholds the opportunity to 37 

relocate either temporarily during the construction period or permanently, at the discretion of 38 

the affected individuals. DWR will provide any individuals who accept DWR’s offer of relocation 39 

full compensation for expenses related to the procurement of either (i) temporary housing 40 

during the period in which DPM concentrations exceed air district thresholds or permanent 41 

replacement housing of the same market value as the housing being vacated by the residents or 42 

greater. Under either scenario, DWR will provide, in compliance with the Uniform Relocation 43 

Assistance and Real Property Acquisition Policies Act and the California Relocation Assistance 44 
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Act, relocation and replacement expenses, including relocation advisory services, moving cost 1 

reimbursement, and reimbursement for related expenses. Implementation of this mitigation 2 

measure will ensure that sensitive receptors will not be exposed to excess cancer risk in 3 

exceedance of air district thresholds, unless they freely choose not to accept to DWR’s offer of 4 

relocation assistance. 5 

Table 22-20. Alternative 1A Health Hazards from DPM Exposure in the Bay Area Air Quality 6 

Management District  7 

Alternative 1A Chronic Health Hazard Cancer Health Risk 

Maximum Value 0.004 13 per million 

BAAQMD Thresholds 1 10 per million 

Source: Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment 
for Construction Emissions. 

 8 

Impact AQ-17: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 9 

Matter in Excess of SJVAPCD’s Chronic Non-Cancer and Cancer Risk Thresholds 10 

NEPA Effects: As shown in Table 22-12, construction would increase DPM emissions in the SJVAPCD, 11 

particularly near sites involving the greatest duration and intensity of construction activities. DPM 12 

poses inhalation-related chronic non-cancer hazard and cancer risks if adjacent receptors are 13 

exposed to significant DPM concentrations for prolonged durations. 14 

Receptor exposure to construction DPM emissions was assessed by predicting the health risks in 15 

terms of excess cancer and non-cancer hazard impacts using the EPA’s AERMOD dispersion 16 

modeling and guidance published by OEHHA. Based on the HRA results detailed in Appendix 22C, 17 

Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for Construction 18 

Emissions, Alternative 1A would not exceed the SJVAPCD’s chronic non-cancer or cancer thresholds 19 

(see Table 22-21) and, thus, would not expose sensitive receptors to substantial pollutant 20 

concentrations. Therefore, this alternative’s effect of exposure of sensitive receptors to DPM 21 

emissions and their health hazards during construction would not be adverse. 22 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 23 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 24 

durations. The DPM generated during Alternative 1A construction would not exceed the SJVAPCD’s 25 

chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors to 26 

substantial health hazards. Therefore, this impact for DPM emissions would be less than significant. 27 

No mitigation is required. 28 

Table 22-21. Alternative 1A Health Hazards from DPM Exposure in the San Joaquin Valley Air Pollution 29 

Control District 30 

Alternative 1A Chronic Health Hazard Cancer Health Risk 

Maximum Value 0.0010 3 per million 

SJVAPCD Thresholds 1 10 per million 

Source: Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for 
Construction Emissions 

 31 
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Impact AQ-18: Exposure of Sensitive Receptors to Coccidioides immitis (Valley Fever) 1 

NEPA Effects: Disturbance of soil containing C. immitis could expose the receptors adjacent to the 2 

construction site to spores known to cause Valley Fever. Areas endemic to C. immitis are generally 3 

arid to semiarid with low annual rainfall, and as such, soil containing the fungus is commonly found 4 

in Southern California and throughout the Central Valley. Table 22-22 summarizes Valley Fever 5 

hospitalization rates between 2002 and 2010 in affected California counties and indicates that over 6 

60% of Valley Fever cases have been in people who live in the San Joaquin Valley. Within the Plan 7 

Area, San Joaquin County has the highest hospitalization rate due to Valley Fever and is the 8th most 8 

affected county in the State. By comparison, hospitalization rates in Sacramento and Contra Costa 9 

counties are relatively low. 10 

Table 22-22. Valley Fever Hospitalizations (2002–2010) 11 

Region County Number of Cases 
Percent of State 
Cases 

Relative State 
Ranka 

Northern 
California  

Alameda 107 2% 11 

Contra Costa 106 2% 12 

Monterey 102 2% 13 

Sacramento 65 1% 16 

San Francisco 35 1% 19 

Solano 36 1% 18 

 Total Northern California 451 7% - 

Southern 
California  

Imperial 20 0% 20 

Los Angeles 852 14% 2 

Orange 140 2% 10 

Riverside 310 5% 7 

San Bernardino 181 3% 9 

San Diego 313 5% 6 

Total Southern California 2,267 38% - 

San Joaquin 
Valley 

Fresno 681 11% 3 

Kern 1,810 30% 1 

Kings 345 6% 5 

Madera 55 1% 17 

Merced 81 1% 15 

San Joaquin 238 4% 8 

Stanislaus 93 2% 14 

Tulare 447 7% 4 

Total San Joaquin Valley 3,750 62% - 

Total California 6,017 100% - 

Note: Counties in the CM1 construction work area are shown in underline. 

Source: Lighthouse pers. comm. 
a State ranking presented in descending order, where counties with the highest number of cases are have 

the lowest rank (e.g., Kern County with 1,810 cases is ranked #1 in the State for Valley Fever 
hospitalizations).  

 12 
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The presence of C. immitis in the Plan Area does not guarantee that CM1 construction activities 1 

would result in increased incidence of Valley Fever. Propagation of C. immitis is dependent on 2 

climatic conditions, with the potential for growth and surface exposure highest following early 3 

seasonal rains and long dry spells. C. immitis spores can be released when filaments are disturbed by 4 

earthmoving activities, although receptors must be exposed to and inhale the spores to be at 5 

increased risk of developing Valley Fever. Moreover, exposure to C. immitis does not guarantee that 6 

an individual will become ill—approximately 60 percent of people exposed to the fungal spores are 7 

asymptomatic and show no signs of an infection (United States Geological Survey 2000). 8 

While there are a number of factors that influence receptor exposure and development of Valley 9 

Fever, earthmoving activities during construction could release C. immitis spores if filaments are 10 

present and other soil chemistry and climatic conditions are conducive to spore development. 11 

Receptors adjacent to the construction area may therefore be exposed to increase risk of inhaling C. 12 

immitis spores and subsequent development of Valley Fever. Dust-control measures are the primary 13 

defense against infection (United States Geological Survey 2000). Implementation of advanced air-14 

district recommended fugitive dust controls outlined in Appendix 3B, Environmental Commitments, 15 

would avoid dusty conditions and reduce the risk of contracting Valley Fever through routine 16 

watering and other controls. Therefore, this alternative’s effect of exposure of sensitive receptors to 17 

increased Valley Fever risk during construction would not be adverse. 18 

CEQA Conclusion: Construction of the water conveyance facility would involve earthmoving 19 

activities that could release C. immitis spores if filaments are present and other soil chemistry and 20 

climatic conditions are conducive to spore development. Receptors adjacent to the construction area 21 

may therefore be exposed to increase risk of inhaling C. immitis spores and subsequent development 22 

of Valley Fever. Implementation of air-district recommended fugitive dust controls outlined in 23 

Appendix 3B, Environmental Commitments, would avoid dusty conditions and reduce the risk of 24 

contracting Valley Fever through routine watering and other controls. Therefore, this impact would 25 

be less than significant. No mitigation is required. 26 

Impact AQ-19: Creation of Potential Odors Affecting a Substantial Number of People during 27 

Construction or Operation of the Proposed Water Conveyance Facility 28 

NEPA Effects: The generation and severity of odors is dependent on a number of factors, including 29 

the nature, frequency, and intensity of the source; wind direction; and the location of the 30 

receptor(s). Odors rarely cause physical harm, but can cause discomfort, leading to complaints to 31 

regulatory agencies. 32 

Sources of odor during construction include diesel exhaust from construction equipment, asphalt 33 

paving, and excavated organic matter from the removal of RTM and sediment. All air districts in the 34 

Plan Area have adopted rules that limits the amount of ROG emissions from cutback asphalt (see 35 

Section 22.2.3). Accordingly, potential odors generated during asphalt paving would be addressed 36 

through mandatory compliance with air district rules (YSAQMD Rule 2.28, SMAQMD Rule 453, 37 

BAAQMD Regulation 8, Rule 15, SJVAPCD Rule 4641). Odors from equipment exhaust would be 38 

localized and generally confined to the immediate area surrounding the construction site. These 39 

odors would be temporary and localized, and they would cease once construction activities have 40 

been completed. Thus, it is not anticipated that construction of CM1 would create objectionable 41 

odors from construction equipment or asphalt paving.  42 

Construction of the water conveyance facility would require removal of subsurface material during 43 

tunnel excavation and sediment removal. Approximately 27 million cubic yards of saturated RTM 44 
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would result from tunnel boring activities. If present in the RTM and sediment, anaerobic decay of 1 

organic material can generate gases, specifically hydrogen sulfide. Hydrogen sulfide is commonly 2 

described as having a foul or “rotten egg” smell (Occupational Safety and Health Administration 3 

2005). 4 

Geotechnical tests indicate that soils in the Plan Area have a high moisture content generally ranging 5 

about 38 to 41 percent. Testing shows that soils in the Plan Area are predominately comprised of silt 6 

and clay, with a variety of inorganic materials that are not anticipated to result in malodors. The 7 

majority of test results for organic constituents and VOC were below the method detection limits, 8 

indicating that organic decay of exposed RTM and sediment will be relatively low (URS 2014). 9 

Moreover, drying and stockpiling of the removed RTM and sediment will occur under aerobic 10 

conditions, which will further limit any potential decomposition and associated malodorous 11 

products. Accordingly, it is not anticipated that tunnel and sediment excavation would create 12 

objectionable odors. 13 

Typical facilities known to produce odors include landfills, wastewater treatment plants, food 14 

processing facilities, and certain agricultural activities. Alternative 1A would not result in the 15 

addition of facilities associated with odors, and as such, long-term operation of the water 16 

conveyance facility would not result in objectionable odors.  17 

CEQA Conclusion: Alternative 1A would not result in the addition of major odor producing facilities. 18 

Diesel emissions during construction could generate temporary odors, but these would quickly 19 

dissipate and cease once construction is completed. Likewise, potential odors generated during 20 

asphalt paving would be addressed through mandatory compliance with air district rules and 21 

regulations. While tunnel excavation would unearth approximately 27 million cubic yards of RTM, 22 

geotechnical tests indicate that soils in the Plan Area have relatively low organic constituents. 23 

Moreover, drying and stockpiling of the removed RTM will occur under aerobic conditions, which 24 

will further limit any potential decomposition and associated malodorous products. Accordingly, the 25 

impact of exposure of sensitive receptors to potential odors would be less than significant. No 26 

mitigation is required. 27 

Impact AQ-20: Generation of Criteria Pollutants in the Excess of Federal De Minimis 28 

Thresholds from Construction and Operation and Maintenance of the Proposed Water 29 

Conveyance Facility 30 

NEPA Effects: EPA’s General Conformity Rule (40 CFR Parts 51 and 93) only applies to Federal 31 

actions that are taken in EPA-designated “nonattainment” or “maintenance” areas. Accordingly, as 32 

outlined in Section III.A of the General Conformity Rule, “only actions which cause emissions in 33 

designated nonattainment and maintenance areas are subject to the regulations”. Criteria pollutant 34 

emissions resulting from construction and operation of Alternative 1A in nonattainment and 35 

maintenance areas of the SFNA, SJVAB, and SFBAAB are presented in Table 22-23. Exceedances of 36 

the federal de minimis thresholds are shown in underlined text. 37 

Sacramento Federal Nonattainment Area 38 

As shown in Table 22-23, implementation of Alternative 1A would exceed the following SFNA 39 

federal de minimis thresholds: 40 

 ROG: 2023–2027 41 

 NOX: 2018–2028 42 
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 PM10: 2023–2024 1 

ROG and NOX are precursors to ozone and NOX is a precursor to PM, for which the SFNA is in 2 

nonattainment for the NAAQS. Sacramento County is also a maintenance area for the PM10 NAAQS. 3 

Since project emissions exceed the federal de minimis thresholds for ROG, NOX, and PM10, a general 4 

conformity determination must be made to demonstrate that total direct and indirect emissions of 5 

ROG, NOX, and PM10 would conform to the appropriate SFNA SIP for each year of construction in 6 

which the de minimis thresholds are exceeded.  7 

NOX is also a precursor to PM and can contribute to PM formation. As discussed above, Sacramento 8 

County is currently designated maintenance for the PM10 NAAQS and portions of the SVAB are 9 

designated nonattainment for the PM2.5 NAAQS. NOX emissions in excess of 100 tons per year in 10 

Sacramento County trigger a secondary PM10 precursor threshold, whereas NOX emissions in excess 11 

of 100 tons per year in the SVAB trigger a secondary PM2.5 precursor threshold. Since NOX 12 

emissions can contribute to PM formation, NOX emissions in excess of these secondary precursor 13 

thresholds could conflict with the applicable PM10 and PM2.5 SIPs. Accordingly, NOX offsets pursued 14 

for the purposes of general conformity for those years in which NOX emissions exceed 100 tons must 15 

occur within the federally designated PM2.5 nonattainment and PM10 maintenance areas of the 16 

SVAB.  17 

As shown in Table 22-12, NOX emissions generated by construction activities in SMAQMD 18 

(Sacramento County) would exceed 100 tons per year between 2022 and 2027. The project 19 

therefore triggers the secondary PM10 precursor threshold, requiring all NOX offsets for 2022 20 

through 2027 to occur within Sacramento County. The project also triggers the secondary PM2.5 21 

precursor threshold in 2021, requiring all NOX offsets for 2021 to occur within the federally 22 

designated PM2.5 nonattainment area within the SFNA. The nonattainment boundary for PM2.5 23 

includes all of Sacramento County and portions of Yolo, El Dorado, Solano, and Placer counties. 24 

Given the magnitude of NOX emissions and the limited geographic scope available for offsets in 2022 25 

through 2027 (Sacramento County), neither Mitigation Measures AQ-1a nor 1b could feasibly reduce 26 

NOX emissions to net zero for the purposes of general conformity. 24 This impact would be adverse. 27 

In the event that Alternative 1A is selected as the APA, Reclamation, USFWS, and NMFS would need 28 

to demonstrate that conformity is met for NOX and secondary PM10 formation through a local air 29 

quality modeling analysis (i.e., dispersion modeling) or other acceptable methods to ensure project 30 

emissions do not cause or contribute to any new violations of the NAAQS or increase the frequency 31 

or severity of any existing violations. 32 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 33 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 34 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 35 

Thresholds for Other Pollutants 36 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A.  37 

                                                             
24 The secondary PM precursor thresholds are triggered through the General Conformity Regulation (40 CFR 
93.153 (a)(1)). Accordingly, confinement of the geographic scope for available offsets only applies to the General 
Conformity determination and does not influence mitigation feasibility for Impacts AQ-1 or AQ-28.  
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Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 1 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 2 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 3 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 4 

Other Pollutants 5 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 6 
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Table 22-23. Criteria Pollutant Emissions from Construction and Operation of Alternative 1A in 1 

Nonattainment and Maintenance Areas of the SFNA, SJVAB, and SFBAAB (tons/year) 2 

 Sacramento Federal Nonattainment Area 

Year ROG NOX
a COb PM10c PM2.5 SO2 

2016 0 0 0 0 0 0 

2017 0 0 0 0 0 0 

2018 3 28 <1 11 2 <1 

2019 4 27 <1 25 4 <1 

2020 9 71 1 36 6 <1 

2021 11 101 3 51 8 <1 

2022 17 152 7 73 12 1 

2023 37 299 7 111 19 2 

2024 46 361 7 135 24 2 

2025 35 257 4 90 17 1 

2026 32 223 4 80 16 1 

2027 28 215 4 91 17 1 

2028 8 62 5 36 7 <1 

2029 <1 3 <1 3 <1 <1 

ELT 0.21 1.24 2.60 0.42 0.12 0.01 

LLT 0.18 1.05 2.48 0.41 0.11 0.01 

De Minimis 25 25 100 100 100 100 

 San Joaquin Valley Air Basin 

Year ROG NOX
a COb PM10 PM2.5 SO2 

2016 0 0 0 2 <1 0 

2017 0 0 0 0 0 0 

2018 2 7 <1 12 2 <1 

2019 11 81 <1 19 3 <1 

2020 20 139 <1 36 6 <1 

2021 30 217 <1 58 9 1 

2022 28 185 <1 35 6 1 

2023 25 151 <1 19 4 1 

2024 24 139 <1 18 4 <1 

2025 15 92 <1 14 3 <1 

2026 6 37 <1 3 1 <1 

2027 <1 <1 <1 1 1 <1 

2028 0 0 0 0 0 0 

2029 0 0 0 0 0 0 

ELT 0.01 0.07 0.13 0.02 <0.01 <0.01 

LLT 0.01 0.06 0.12 0.01 <0.01 <0.01 

De Minimis 10 10 100 100 100 100 
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 San Francisco Bay Area Air Basin 

Year ROG NOX
a COb PM10d PM2.5 SO2 

2016 0 0 0 - 0 0 

2017 0 0 0 - 0 0 

2018 <1 2 <1 - <1 <1 

2019 2 18 1 - 1 <1 

2020 4 29 1 - 1 <1 

2021 5 38 2 - 2 <1 

2022 5 44 4 - 3 <1 

2023 9 67 6 - 6 1 

2024 12 92 6 - 7 1 

2025 8 57 4 - 5 1 

2026 6 44 4 - 4 <1 

2027 3 24 3 - 3 <1 

2028 <1 3 1 - 1 <1 

2029 <1 <1 <1 - <1 <1 

ELT 0.01 0.08 0.14 - 0.01 <0.01 

LLT 0.01 0.07 0.14 - 0.01 <0.01 

De Minimis 100 100 100 - 100 100 

Notes 
a NOX emissions in excess of 100 tons per year within federally designated PM10 and PM2.5 nonattainment 

or maintenance areas trigger a secondary PM10 and PM2.5 precursor threshold. NOX emissions in excess of 
this secondary threshold could conflict with the applicable PM10 and PM2.5 SIPs. Accordingly, NOX offsets 
pursued for the purposes of general conformity for those years in which NOX emissions exceed 100 tons 
must occur within the federally designated PM2.5 nonattainment and PM10 maintenance areas, as 
applicable.  

b The proposed water conveyance facility is located within a federally designated CO attainment area. 
Accordingly, CO emissions generated by construction of CM1 are not subject to the General Conformity Rule 
and are excluded from the emissions summary and general conformity analysis (40 CFR Part 51 and 93, 
Section III.A). Emissions presented in the table are limited those generated by haul trucks, which would 
occur in federally designated CO maintenance area. 

c There are no federally designated PM10 maintenance areas in Yolo County. Accordingly, PM10 emissions 
generated by construction of CM1 in Yolo County are not subject to the General Conformity Rule and are 
excluded from the emissions summary and general conformity analysis for the SFNA (40 CFR Part 51 and 
93, Section III.A). Emissions presented in the table are limited those generated within Sacramento County. 

d There are no federally designated PM10 nonattainment or maintenance areas in the SFBAAB. Accordingly, 
PM10 emissions generated by construction of CM1 are not subject to the General Conformity Rule and are 
excluded from the emissions summary and general conformity analysis (40 CFR Part 51 and 93, Section 
III.A). 

 1 

San Joaquin Valley Air Basin 2 

As shown in Table 22-23, implementation of Alternative 1A would exceed the following SJVAB 3 

federal de minimis thresholds: 4 

 ROG: 2019–2025 5 

 NOX: 2019–2026 6 
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ROG and NOX are precursors to ozone and NOX is a precursor to PM, for which the SJVAB is in 1 

nonattainment for the NAAQS. Since project emissions exceed the federal de minimis threshold for 2 

ROG and NOX, a general conformity determination must be made to demonstrate that total direct 3 

and indirect emissions of ROG and NOX would conform to the appropriate SJVAB SIP for each year of 4 

construction in which the de minimis thresholds are exceeded. 5 

NOX is also a precursor to PM and can contribute to PM formation. As discussed above, the SJVAB is 6 

currently designated maintenance for the PM10 NAAQS and nonattainment for the PM2.5 NAAQS. 7 

NOX emissions in excess of 100 tons per year trigger a secondary PM precursor threshold, and could 8 

conflict with the applicable PM10 and PM2.5 SIPs. As shown in Table 22-23, NOX emissions 9 

generated by construction activities in the SJVAB would exceed 100 tons per year between 2020 and 10 

2024. NOX offsets pursued for the purposes of general conformity for those years in which NOX 11 

emissions exceed 100 tons must occur within the federally designated PM2.5 nonattainment and 12 

PM10 maintenance areas of the SJVAB, which are consistent with the larger nonattainment 13 

boundary for ozone. 14 

As shown in Appendix 22E, General Conformity Determination, Attachment 22E-1, SJVAPCD confirms 15 

that sufficient emissions reduction credits would be available to fully offset ROG and NOX emissions 16 

in excess of the federal de minimis thresholds zero through implementation of Mitigation Measures 17 

AQ-4a and 4b. Mitigation Measures AQ-4a and 4b will ensure the requirements of the mitigation and 18 

offset program are implemented and conformity requirements for ROG and NOX are met, should 19 

Alternative 1A be selected as the APA. 20 

Mitigation Measure AQ-4a: Mitigate and Offset Construction-Generated Criteria Pollutant 21 

Emissions within SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General 22 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 23 

Applicable SJVAPCD CEQA Thresholds for Other Pollutants 24 

Please see Mitigation Measure AQ-4a under Impact AQ-4 in the discussion of Alternative 1A. 25 

Mitigation Measure AQ-4b: Develop an Alternative or Complementary Offsite Mitigation 26 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 27 

within the SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General Conformity 28 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable SJVAPCD 29 

CEQA Thresholds for Other Pollutants 30 

Please see Mitigation Measure AQ-4b under Impact AQ-4 in the discussion of Alternative 1A. 31 

San Francisco Bay Area Air Basin 32 

As shown in Table 22-23, implementation of the Alternative 1A would not exceed any of the SFBAAB 33 

federal de minimis thresholds. Accordingly, a general conformity determination is not required as 34 

total direct and indirect emissions would conform to the appropriate SFBAAB SIPs. 35 

CEQA Conclusion: SFNA and SJVAB are classified as nonattainment or maintenance areas with 36 

regard to the ozone and PM10 NAAQS, and the impact of increases in criteria pollutant emissions 37 

above the air basin de minimis thresholds could conflict with or obstruct implementation of the 38 

applicable air quality plans. Since construction emissions in the SFNA and SJVAB would exceed the 39 

de minimis thresholds for ROG, NOX, and PM10 (SFNA only), this impact would be significant.  40 
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Mitigation Measures AQ-4a and AQ-4b would ensure project emissions would not result in an 1 

increase in regional ROG or NOX in the SJVAB. These measures would therefore ensure total direct 2 

and indirect ROG and NOX emissions generated by the project would conform to the appropriate 3 

SJVAB SIPs by offsetting the action’s emissions in the same or nearby area to net zero. Accordingly, 4 

impacts would be less than significant with mitigation in the SJVAB.  5 

Although Mitigation Measures AQ-1a and AQ-1b would reduce NOX in the SFNA, given the magnitude 6 

of NOX emissions and the limited geographic scope available for offsets (Sacramento County), 7 

neither measure could feasibly reduce NOX emissions to net zero for the purposes of general 8 

conformity. This impact would be significant and unavoidable in the SFNA. 9 

Emissions generated within the SFBAAB would not exceed the SFBAAB de minimis thresholds and 10 

would therefore conform to the appropriate SFBAAB SIPs. No mitigation is required.  11 

Impact AQ-21: Generation of Cumulative Greenhouse Gas Emissions during Construction of 12 

the Proposed Water Conveyance Facility 13 

NEPA Effects: GHG (CO2, CH4, N2O, SF6, and HFCs) emissions resulting from construction of 14 

Alternative 1A are summarized in Table 22-24. Emissions are presented with implementation of 15 

environmental commitments (see Appendix 3B, Environmental Commitments) and state mandates to 16 

reduce GHG emissions. State mandates include the RPS, LCFS, and Pavley. These mandates do not 17 

require additional action on the part of DWR, but will contribute to GHG emissions reductions. For 18 

example, Pavley and LCFS will improve the fuel efficiency of vehicles and reduce the carbon content 19 

of transportation fuels, respectively. Equipment used to construct the project will therefore be 20 

cleaner and less GHG intensive than if the state mandates had not been established. 21 

Table 22-25 summarizes GHG emissions that would be generated in the BAAQMD, SMAQMD, 22 

SJVAPCD, and YSAQMD. The table does not include emissions from electricity generation as these 23 

emissions would be generated by power plants located throughout the state and the specific 24 

location of electricity-generating facilities is unknown (see discussion preceding this impact 25 

analysis). Due to the global nature of GHGs, the determination of effects is based on total emissions 26 

generated by construction (Table 22-24). GHG emissions presented in Table 22-25 are therefore 27 

provided for information purposes only. 28 
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Table 22-24. GHG Emissions from Construction of Alternative 1A (metric tons/year)a 
1 

Year 
Equipment and 
Vehicles (CO2e) Electricity (CO2e) 

Concrete 
Batching (CO2) Total CO2e 

2016 0 0 577 577 

2017 0 0 0 0 

2018 12,534 649 71,664 84,847 

2019 46,452 3,625 11,256 61,334 

2020 80,608 17,414 69,945 167,967 

2021 120,912 46,364 138,729 306,005 

2022 144,480 65,106 210,265 419,851 

2023 187,617 57,956 205,289 450,863 

2024 209,256 60,453 245,610 515,320 

2025 142,041 40,781 164,006 346,828 

2026 109,805 14,559 39,302 163,667 

2027 84,144 2,781 56,679 143,605 

2028 30,837 73 11,151 42,062 

2029 1,300 2 0 1,302 

Total 1,169,987 309,765 1,224,476 2,704,227 

a Emissions estimates do not account for GHG flux from land disturbance. Surface and subsurface (e.g., 
tunneling) activities may oxidize peat soils, releasing GHG emissions. However, recent geotechnical surveys 
indicated that peat is negligible below 80 feet of depth. The tunnel will be placed below this range and the 
design adjusted if peat soils are discovered. Peat material encountered during surface excavation for non-
tunnel work will be covered with top soil to reduce oxidation when needed. 

Values may not total correctly due to rounding.  

 2 

Table 22-25. GHG Emissions from Construction of Alternative 1A by Air District (metric tons/year) 
3 

 4 

Year 
Equipment and Vehicles 

(CO2e) 
Concrete Batching 

(CO2)a 
Total CO2eb 

SMAQMD 533,894 734,685 1,268,580 

YSAQMD 61,772 0 61,772 

SJVAPCD 357,359 244,895 602,254 

BAAQMD 216,962 244,895 461,857 

a Emissions assigned to each air district based on the number of batching plants located in that air district.  
b Values may not total correctly due to rounding. 

 5 

Construction of Alternative 1A would generate 2.7 million metric tons of GHG emissions after 6 

implementation of environmental commitments and state mandates (see Appendix 3B, 7 

Environmental Commitments). This is equivalent to adding 569,000 typical passenger vehicles to the 8 

road during construction (U.S. Environmental Protection Agency 2014e). As discussed in section 9 

22.3.2, Determination of Effects, any increase in emissions above net zero associated with 10 

construction of the BDCP water conveyance features would be adverse. Accordingly, this effect 11 

would be adverse. Mitigation Measure AQ-21, which would develop a GHG Mitigation Program to 12 
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reduce construction-related GHG emissions to net zero, is available address this effect. Please refer 1 

to Appendix 22A, Air Quality Analysis Methodology, for a summary of assumptions used to estimate 2 

potential GHG reductions associated with each strategy. 3 

CEQA Conclusion: Construction of Alternative 1A would generate 2.7 million metric tons of GHG 4 

emissions. This is equivalent to adding 569,000 typical passenger vehicles to the road during 5 

construction (U.S. Environmental Protection Agency 2014e). As discussed in section 22.3.2, 6 

Determination of Effects, any increase in emissions above net zero associated with construction of 7 

the BDCP water conveyance features would be significant. Mitigation Measure AQ-21 would develop 8 

a GHG Mitigation Program to reduce construction-related GHG emissions to net zero. Accordingly, 9 

this impact would be less-than-significant with implementation of Mitigation Measure AQ-21. 10 

Mitigation Measure AQ-21: Develop and Implement a GHG Mitigation Program to Reduce 11 

Construction Related GHG Emissions to Net Zero (0) 12 

BDCP proponents will develop a GHG Mitigation Program prior to the commencement of any 13 

construction or other physical activities associated with CM1 that would generate GHG 14 

emissions. The GHG Mitigation Program will consist of feasible options that, taken together, will 15 

reduce construction-related GHG emissions to net zero (0) (i.e., emissions will be reduced to the 16 

maximum extent feasible and any remaining emissions from the project will be offset elsewhere 17 

by emissions reductions of equal amount). The BDCP proponents will determine the nature and 18 

form of the components of the GHG Mitigation Program after consultation with the following 19 

agencies, as applicable: (i) Study area air districts (BAAQMD, SMAQMD, SJVPACD, and YSAQMD), 20 

(ii) California Air Resources Board, (iii) U.S. Environmental Protection Agency, and (iv) 21 

California Energy Commission. 22 

Specific strategies that could be used in formulating the GHG Mitigation Program are 23 

summarized below. The identified strategies will produce GHG reductions across a broad range 24 

of emissions sectors throughout the state. The strategies are divided into seven categories based 25 

on their application. Potential GHG emissions reductions that could be achieved by each 26 

measure are identified. It is theoretically possible that many of the strategies discussed below 27 

could independently achieve a net-zero GHG footprint for BDCP construction activities. Various 28 

combinations of measure strategies could also be pursued to optimize total costs or community 29 

co-benefits. The BDCP proponents shall be responsible for determining the overall mix of 30 

strategies necessary to ensure the performance standard to mitigate the adverse GHG 31 

construction impacts is met. 32 

BDCP proponents will develop a mechanism for quantifying, funding, implementing, and 33 

verifying emissions reductions associated with the selected strategies. BDCP proponents will 34 

also conduct annual reporting to verify and document that selected strategies achieve sufficient 35 

emissions reductions to offset construction-related emissions to net zero. All selected strategies 36 

must be quantifiable, verifiable, enforceable, and satisfy the basic criterion of additionally (i.e., 37 

the reductions would not happen without the financial support of purchased offset credits or 38 

other mitigation strategies). Annual reports will include, at a minimum the following 39 

components. 40 

 Calculated or measured emissions from construction activities over the reporting year. 41 

 Projects selected for funding during the reporting year. 42 

 Total funds distributed to selected projects during the reporting year. 43 
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 Cumulative funds distributed since program inception. 1 

 Emissions reductions achieved during the reporting year. 2 

 Cumulative reductions since program inception. 3 

 Total emissions reductions remaining to satisfy the requirements of Mitigation Measure  4 

AQ-15. 5 

GHG Emissions Reduction Strategies to Consider in Formulating a GHG Mitigation Program 6 

This section summarizes GHG reduction strategies that will be considered in formulating a GHG 7 

mitigation program. Quantitative information on the potential capacity of each strategy is 8 

provided in Appendix 22A, Air Quality Analysis Methods. These estimates are based on general 9 

construction activity information, the size and trading volume of existing carbon offset markets, 10 

and available alternative energy resources (e.g., biomass, renewable energy) available to the 11 

project as potential mitigation strategies. Emissions reductions quantified for each strategy 12 

should be seen as high-level screening values that illustrate a rough order of magnitude for the 13 

expected level of emissions reductions or offsets. Moreover, the mitigation strategies should be 14 

viewed not as individual strategies, but rather as a suite of strategies. If one strategy, when 15 

investigated in greater detail prior to implementation, cannot deliver as high a level of emissions 16 

reduction or offset as initially estimated, other strategies will be implemented to ensure 17 

achievement of the performance standard of zero net GHG emissions from the project. 18 

Renewable Energy Purchase Agreement 19 

 Strategy-1: Renewable Energy Purchase Agreement: Enter into a power purchase 20 

agreement, where feasible, with utilities which provide electricity service within the Study 21 

area to purchase construction electricity from renewable sources. Renewable sources must 22 

be zero emissions energy sources (e.g., wind, solar, hydro) and may not be accounted to 23 

utility RPS goals.  24 

Additional Onsite Mitigation 25 

 Strategy-2: Engine Electrification: DWR has identified all feasible electrification 26 

requirements as environmental commitments. It is anticipated that additional technology 27 

will be available by the time construction starts that will enable further electrification. This 28 

strategy would take advantage of new technologies as they become available and will 29 

engage the maximum level of engine electrification feasible for onsite heavy-duty 30 

equipment.  31 

 Strategy-3: Low Carbon Concrete: Require concrete components to be constructed out of 32 

concrete with up to 70% replacement of cement with supplementary cementitious materials 33 

(SCM) with lower embodied energy and associated GHG emissions.25 Implementation of this 34 

strategy would require structural testing to ensure the concrete meet required strategy 35 

strength, durability, workability, and rigidity standards. If new materials with lower 36 

                                                             
25 SCM are often incorporated in concrete mix to reduce cement contents, improve workability, increase 
strength, and enhance durability. Although SCM can improve the strength of resulting structures, proper 
testing is required ensure the cement meets technical specifications for strength and rigidity. 
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embodied energy or superior workability are developed between the writing of this 1 

measure and project commencement, the BDCP proponents will investigate use of those 2 

materials in place of SCM.  3 

 Strategy-4: Renewable Diesel and/or Bio-diesel: Require use of renewable diesel 4 

sometimes also called “green diesel” and or bio-diesel fuels for operation of all diesel 5 

equipment. If new technologies or fuels with lower emissions rates are developed between 6 

the writing of this measure and project commencement, those advanced technologies or 7 

fuels could be incorporated into this measure.  8 

Energy Efficiency Retrofits and Rooftop Renewable Energy 9 

 Strategy-5: Residential Energy Efficiency Improvements: Develop a residential energy 10 

retrofit package in conjunction with local utility providers to achieve reductions in natural 11 

gas and electricity usage. The retrofit package should include, at a minimum, the following 12 

improvements. 13 

 Replacement of interior high use incandescent lamps with compact florescent lamps 14 

(CFLs) or Light Emitting Diodes (LED). 15 

 Installation of programmable thermostats. 16 

 Replacement of windows with double-pane or triple-pane solar-control low-E argon gas 17 

filled wood frame windows. 18 

 Identification and sealing of dust and air leaks. 19 

 Replacement of electric clothes dryers with natural gas dryers. 20 

 Replacement of natural gas furnaces with Energy Star labeled models. 21 

 Installation of insulation. 22 

This measure is inherently scalable (i.e., the total number of houses retrofit is likely limited 23 

by funds rather than the availability of housing stock).  24 

 Strategy-6: Commercial Energy Efficiency Improvements: Develop a commercial energy 25 

retrocommissioning package in conjunction with local utility providers to improve building-26 

wide energy efficiency by at least 15%, relative to current energy consumption levels. This 27 

measure is inherently scalable.  28 

 Strategy-7: Residential Rooftop Solar: Develop a residential rooftop solar installation 29 

program in conjunction with local utility providers. The installation program will allow 30 

homeowners to install solar photovoltaic systems at zero or minimal up-front cost. All 31 

projects installed under this measure must be designed for high performance (e.g., optimal 32 

full-sun location, solar orientation) and additive to utility RPS goals. This measure is 33 

inherently scalable.  34 

 Strategy-8: Commercial Rooftop Solar: Develop a commercial rooftop solar installation 35 

program in conjunction with local utility providers. The installation program will allow 36 

business owners to install solar photovoltaic systems at zero or minimal up-front cost. All 37 

projects installed under this measure must be designed for high performance (e.g., optimal 38 

full-sun location, solar orientation) and additive to utility RPS goals. This measure is 39 

inherently scalable. 40 
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Carbon Offsets 1 

 Strategy-9: Purchase Carbon Offsets: In partnership with offset providers, purchase 2 

carbon offsets. Offset protocols and validation could tier off existing standards (e.g., Climate 3 

Registry Programs) or could be developed independently, provided such protocols satisfy 4 

basic criterion of additionally (i.e., the reductions would not happen without the financial 5 

support of purchased offset credits). ARB has established a Cap and Trade registry that 6 

identifies qualified providers and AB 32 projects. It is estimated that between 2012 and 7 

2020, 2.5 billion allowances will be made available within the state (Legislative Analyst’s 8 

Office 2012). The national and international carbon markets are likely greater. Potential 9 

offset programs could include the following. 10 

 AB 32 U.S. Forest and Urban Forest Project Resources 11 

 AB 32 Livestock Projects 12 

 AB 32 Ozone Depleting Substances Projects 13 

 AB 32 Urban Forest Projects 14 

 Other-California Based Offsets 15 

 United States Based Offsets 16 

 International Offsets (e.g., clean development mechanisms) 17 

This measure is inherently scalable based on the volume of offsets purchased. 18 

Biomass Digestion and Conversion 19 

 Strategy-10: Development of Biomass Waste Digestion and Conversion Facilities: 20 

Provide financing for facility development either through long term power purchase 21 

agreements or up front project financing. Projects will be awarded based on competitive 22 

bidding process and chosen for GHG sequestration and other environmental benefits to 23 

project area. Projects will provide a range of final products: electricity generation, 24 

Compressed Natural Gas for transportation fuels, and pipeline quality biomethane. 25 

 Strategy-11: Agriculture Waste Conversion Development: Fund the re-commissioning of 26 

thermal chemical conversion facilities to process collected agricultural biomass residues. 27 

Project funding will include better resource modeling and provide incentives to farmers in 28 

the project area to deliver agricultural wastes to existing facilities. 29 

Increase Renewable Energy Purchases to Operate the State Water Project 30 

 Strategy-12: Temporarily Increase Renewable Energy Purchases for Operations: 31 

Temporarily increase renewable energy purchases under the Renewable Energy 32 

Procurement Plan to offset BDCP construction emissions. DWR as part of its CAP is 33 

implementing a Renewable Energy Procurement Plan. This plan identifies the quantity of 34 

additional renewable electricity resources that DWR will purchase in each year between 35 

2010 and 2050 to achieve the GHG emissions reduction goals laid out in the CAP.  36 

Land Use Change and Sequestration 37 

 Strategy-13: Tidal Wetland Inundation: Expand the number of subsidence reversal 38 

and/or carbon sequestration projects currently being undertaken by DWR on Sherman and 39 

Twitchell Islands. Existing research at the Twitchell Wetlands Research Facility 40 
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demonstrates that wetland restoration can sequester 25 tons of carbon per acre per year. 1 

Measure funding could be used to finance permanent wetlands for waterfowl or rice 2 

cultivation, creating co-benefits for wildlife and local farmers. 3 

Impact AQ-22: Generation of Cumulative Greenhouse Gas Emissions from Operation and 4 

Maintenance of the Proposed Water Conveyance Facility and Increased Pumping 5 

NEPA Effects: Operation of Alternative 1A would generate direct and indirect GHG emissions. 6 

Sources of direct emissions include heavy-duty equipment, on road crew trucks, and employee 7 

vehicle traffic. Indirect emissions would be generated predominantly by electricity consumption 8 

required for pumping as well as, maintenance, lighting, and other activities.  9 

Table 22-26 summarizes long-term operational GHG emissions associated with operations, 10 

maintenance, and increased SWP pumping. Emissions were quantified for both ELT and LLT 11 

conditions, although activities would take place annually until project decommissioning. Emissions 12 

include state mandates to reduce GHG emissions (described in Impact AQ-21) (there are no BDCP 13 

specific operational environmental commitments). Total CO2e emissions are compared to both the 14 

No Action Alternative (NEPA point of comparison) and Existing Conditions (CEQA baseline). As 15 

discussed in Section 22.3.1.2, equipment emissions are assumed to be zero under both the No Action 16 

Alternative (NEPA point of comparison) and Existing Conditions (CEQA baseline). The equipment 17 

emissions presented in Table 22-26 are therefore representative of project impacts for both the 18 

NEPA and CEQA analysis. 19 

Table 22-26. GHG Emissions from Operation, Maintenance, and Increased SWP Pumping, Alternative 20 

1A (metric tons/year) 21 

Condition  

Equipment 
CO2e 

SWP Electricity CO2e 

 

Total CO2e 

NEPA Point of 
Comparison 

CEQA 
Baseline 

NEPA Point of 
Comparison 

CEQA 
Baseline 

ELT  555 - 249,823  - 250,378 

LTT  541 75,697 32,546  76,238 33,087 

Note: The NEPA point of comparison compares total CO2e emissions after implementation of Alternative 1A to 
the No Action Alternative, whereas the CEQA baseline compares total CO2e emissions to Existing 
Conditions. 

 22 

Table 22-27 summarizes equipment CO2e emissions that would be generated in the BAAQMD, 23 

SMAQMD, and SJVAPCD (no emissions would be generated in the YSAQMD). The table does not 24 

include emissions from SWP pumping as these emissions would be generated by power plants 25 

located throughout the state (see discussion preceding this impact analysis). GHG emissions 26 

presented in Table 22-27 are therefore provided for information purposes only. 27 
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Table 22-27. Equipment CO2e Emissions from Operation and Maintenance of Alternative 1A by Air 1 

District (metric tons/year)a 
2 

Air District ELT Conditions  LLT Conditions 

SMAQMD 500 485 

SJVAPCD 25 26 

BAAQMD 30 31 

Total 555 541 

a Emissions do not include emissions generated by increased SWP pumping. 

 3 

SWP Operational and Maintenance GHG Emissions Analysis 4 

Alternative 1A would add approximately 1,727 GWh26 of additional net electricity demand to 5 

operation of the SWP each year assuming 2060 (LLT) conditions. Conditions at 2060 are used for 6 

this analysis because they yield the largest potential additional net electricity requirements and 7 

therefore represent the largest potential impact. This 1,727 GWh is based on assumptions of future 8 

conditions and operations and includes all additional energy required to operate the project with 9 

BDCP Alternative 1A including any additional energy associated with additional water being moved 10 

through the system. 11 

In the CAP, DWR developed estimates of historical, current, and future GHG emissions. Figure 22-3 12 

shows those emissions as they were projected in the CAP and how those emissions projections 13 

would change with the additional electricity demands needed to operate the SWP with the addition 14 

of BDCP Alternative 1A. As shown in Figure 22-3, in 2024, the year BDCP Alternative 1A is projected 15 

to go online, DWR total emissions jump from around 912,000 metric tons of CO2e to nearly 1.7 16 

million metric tons of CO2e. This elevated level is approximately 400,000 metric tons of CO2e above 17 

DWR’s designated GHG emissions reduction trajectory (red line, which is the linear interpolation 18 

between DWR’s 2020 GHG emissions goal and DWR’s 2050 GHG emissions goal.) The projection 19 

indicates that after the initial jump in emissions, existing GHG emissions reduction measures would 20 

bring the elevated GHG emissions level back down below DWR’s GHG emissions reduction trajectory 21 

by 2045 and that DWR would still achieve its GHG emission reduction goal by 2050. 22 

Because employing only DWR’s existing GHG emissions reduction measures would result in a large 23 

initial increase in emissions and result in DWR emissions exceeding the emissions reduction 24 

trajectory for several years, DWR will take additional actions to reduce GHG emissions if BDCP 25 

Alternative 1A is implemented. 26 

The CAP sets forth DWR’s plan to manage its activities and operations to achieve its GHG emissions 27 

reduction goals. The CAP commits DWR to monitoring its emissions each year and evaluating its 28 

emissions every five years to determine whether it is on a trajectory to achieve its GHG emissions 29 

reduction goals. If it appears that DWR will not meet the GHG emission reduction goals established 30 

in the plan, DWR may make adjustments to existing emissions reduction measures, devise new 31 

measures to ensure achievement of the goals, or take other action. Given the scale of additional 32 

                                                             
26 Estimated net energy demand differs slightly from what is presented in Chapter 21, Energy. This is because the 
above analysis includes energy needed for transmission and distribution of water along the Valley String, which is 
required to enable a comparison with the assumptions in DWR’s CAP.  
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emissions that BDCP Alternative 1A would add to DWR’s total GHG emissions, DWR has evaluated 1 

the most likely method that it would use to compensate for such an increase in GHG emissions: 2 

modification of DWR’s Renewable Energy Procurement Plan (REPP). The DWR REPP (GHG 3 

emissions reduction measure OP-1 in the CAP) describes the amount of additional renewable energy 4 

that DWR expects to purchase each year to meet its GHG emissions reduction goals. The REPP lays 5 

out a long-term strategy for renewable energy purchases, though actual purchases of renewable 6 

energy may not exactly follow the schedule in the REPP and will ultimately be governed by actual 7 

operations, measured emissions, and contracting. 8 

Table 22-28 below shows how the REPP could be modified to accommodate BDCP Alternative 1A, 9 

and shows that additional renewable energy resources could be purchased during years 2022–2025 10 

over what was programmed in the original REPP. The net result of this change is that by 2026 11 

DWR’s energy portfolio would contain nearly 1,700 GWh of renewable energy (in addition to 12 

hydropower generated at SWP facilities). This amount is nearly twice the amount called for in the 13 

original DWR REPP (1,692 compared to 792). In later years, 2031–2050, DWR would bring on 14 

slightly fewer additional renewable resources than programmed in the original REPP; however, over 15 

13,000 additional GWh of electricity would be purchased under the modified REPP during the 40 16 

year period 2011–2050 then under the original REPP. Figure 22-4 shows how this modified 17 

Renewable Energy Procurement Plan would affect DWR’s projected future emissions with BDCP 18 

Alternative 1A. 19 

Table 22-28. Changes in Expected Renewable Energy Purchases 2011–2050 (Alternative 1A) 20 

Year(s) 

Additional GWh of Renewable Power Purchased (Above previous year) 

Original CAP New CAP 

2011–2020 36 36 

2021 72 72 

2022–2025 72 297 

2026–2030 72 72 

2031–2040 108 58 

2041–2050 144 69 

Total Cumulative  52,236 65,461 

 21 

As shown in the analysis above and consistent with the analysis contained in the CAP and associated 22 

Initial Study and Negative Declaration for the CAP, BDCP Alternative 1A would not adversely affect 23 

DWR’s ability to achieve the GHG emissions reduction goals set forth in the CAP. Further, Alternative 24 

1A would not conflict with any of DWR’s specific action GHG emissions reduction measures and 25 

implements all applicable project level GHG emissions reduction measures as set forth in the CAP. 26 

BDCP Alternative 1A is therefore consistent with the analysis performed in the CAP. There would be 27 

no adverse effect. 28 

CEQA Conclusion: SWP GHG emissions currently are below 1990 levels and achievement of the 29 

goals of the CAP means that total DWR GHG emissions will be reduced to 50% of 1990 levels by 30 

2020 and to 80% of 1990 levels by 2050. The implementation of BDCP Alternative 1A would not 31 

affect DWR’s established emissions reduction goals or baseline (1990) emissions and therefore 32 

would not result in a change in total DWR emissions that would be considered significant. Prior 33 

adoption of the CAP by DWR already provides a commitment on the part of DWR to make all 34 
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necessary modifications to DWR’s REPP (as described above) or any other GHG emission reduction 1 

measure in the CAP that are necessary to achieve DWR’s GHG emissions reduction goals. Therefore 2 

no amendment to the approved CAP is necessary to ensure the occurrence of the additional GHG 3 

emissions reduction activities needed to account for BDCP-related operational emissions. The effect 4 

of BDCP Alternative 1A with respect to GHG emissions is less than cumulatively considerable and 5 

therefore less than significant. No mitigation is required. 6 

Impact AQ-23: Generation of Cumulative Greenhouse Gas Emissions from Increased CVP 7 

Pumping as a Result of Implementation of CM1 8 

NEPA Effects: As previously discussed, DWR’s CAP cannot be used to evaluate environmental 9 

impacts associated with increased CVP pumping, as emissions associated with CVP are not under 10 

DWR’s control and are not included in the CAP. Accordingly, GHG emissions resulting from increased 11 

CVP energy use are evaluated separately from GHG emissions generated as a result of SWP energy 12 

use. 13 

Under Alternative 1A, operation of the CVP yields the generation of clean, GHG emissions-free, 14 

hydroelectric energy. This electricity is sold into the California electricity market or directly to 15 

energy users. Analysis of the No Action Alternative indicates that the CVP generates and will 16 

continue to generate all of the electricity needed to operate the CVP system and approximately 17 

3,500 GWh of excess hydroelectric energy that would be sold to energy users throughout California. 18 

Implementation of Alternative 1A, however, would result in an increase of 167 GWh in the demand 19 

for CVP generated electricity, which would result in a reduction of 167 GWh or electricity available 20 

for sale from the CVP to electricity users. This reduction in the supply of GHG emissions-free 21 

electricity to the California electricity users could result in a potential indirect effect of the project, 22 

as these electricity users would have to acquire substitute electricity supplies that may result in GHG 23 

emissions (although additional conservation is also a possible outcome as well). 24 

It is unknown what type of power source (e.g., renewable, natural gas) would be substituted for CVP 25 

electricity or if some of the lost power would be made up with higher efficiency. Given State 26 

mandates for renewable energy and incentives for energy efficiency, it is possible that a 27 

considerable amount of this power would be replaced by renewable resources or would cease to be 28 

needed as a result of higher efficiency. However, to ensure a conservative analysis, indirect 29 

emissions were quantified for the entire quantity of electricity (167 GWh) using the current and 30 

future statewide energy mix (adjusted to reflect RPS) (please refer to Appendix 22A, Air Quality 31 

Analysis Methodology, for additional detail on quantification methods). 32 

Substitution of 167 GWh of electricity with a mix of sources similar to the current statewide mix 33 

would result in emissions of 46,714 metric tons of CO2e; however, under expected future conditions 34 

(after full implementation of the RPS), emissions would be 36,300 metric tons of CO2e. 35 

Use of CVP hydroelectricity to meet increased electricity demand from operation of CVP facilities 36 

associated with Alternative 1A would reduce available CVP hydroelectricity to other California 37 

electricity users. Substitution of the lost electricity with electricity from other sources could 38 

indirectly result in an increase of GHG emissions that is comparable or larger than the level of GHG 39 

emissions that trigger mandatory GHG reporting for major facilities. As a result, these emissions 40 

could contribute to a cumulatively considerable effect and are therefore adverse. However, these 41 

emissions would be caused by dozens of independent electricity users, who had previously bought 42 

CVP power, making decisions about different ways to substitute for the lost power. These decisions 43 

are beyond the control of Reclamation or any of the other BDCP Lead Agencies. Further, monitoring 44 
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to determine the actual indirect change in emissions as a result of BDCP actions would not be 1 

feasible. In light of the impossibility of predicting where any additional emissions would occur, as 2 

well as Reclamation’s lack of regulatory authority over the purchasers of power in the open market, 3 

no workable mitigation is available or feasible. 4 

CEQA Conclusion: Operation of the CVP is a federal activity beyond the control of any State agency 5 

such as DWR, and the power purchases by private entities or public utilities in the private 6 

marketplace necessitated by a reduction in available CVP-generated hydroelectric power are beyond 7 

the control of the State, just as they are beyond the control of Reclamation. For these reasons, there 8 

are no feasible mitigation measures that could reduce this potentially significant indirect impact, 9 

which is solely attributable to operations of the CVP and not the SWP, to a less than significant level. 10 

This impact is therefore determined to be significant and unavoidable. 11 

Impact AQ-24: Generation of Regional Criteria Pollutants from Implementation of CM2–CM11 12 

NEPA Effects: Implementation of CM2–CM11 could generate additional traffic on roads and 13 

highways in and around Suisun Marsh and the Yolo Bypass related to restoration or monitoring 14 

activities. Habitat restoration and enhancement activities that require physical changes or heavy-15 

duty equipment would generate construction emissions through earthmoving activities and heavy-16 

duty diesel-powered equipment. Habitat restoration and enhancement conservation measures are 17 

anticipated to include a number of activities generating traffic to transport material and workers to 18 

and from the construction sites, including the following. 19 

 Grading, excavating, and placing fill material. 20 

 Breaching, modifying, or removing existing levees and constructing new levees. 21 

 Modifying, demolishing, and removing existing infrastructure (e.g., buildings, roads, fences, 22 

electric transmission and gas lines, irrigation infrastructure). 23 

 Constructing new infrastructure (e.g., buildings, roads, fences, electric transmission and gas 24 

lines, irrigation infrastructure). 25 

Operational emissions associated with CM2–CM11 would primarily result from vehicle trips for site 26 

inspections, monitoring, and routine maintenance. The intensity and frequency of vehicle trips 27 

associated with routine maintenance are assumed to be relatively minor. Because the specific areas 28 

and process for implementing CM2–CM11 has not been determined, this effect is evaluated 29 

qualitatively. 30 

Table 22-29 summarizes potential construction and operational emissions that may be generated by 31 

implementation of CM2–CM11. Activities with the greatest potential to have short or long-term air 32 

quality effects are denoted with an asterisk (*). 33 

CM2–CM11 restoration activities would occur in all air districts. Construction and operational 34 

emissions associated with the restoration and enhancement actions under Alternative 1A could 35 

potentially exceed applicable general conformity de minimis levels listed in Table 22-9 and 36 

applicable local thresholds listed in Table 22-8. The effect would vary according to the equipment 37 

used in construction of a specific conservation measure, the location and timing of the actions called 38 

for in the conservation measure, and the air quality conditions at the time of implementation; these 39 

effects would be evaluated and identified in the subsequent project-level environmental analysis 40 

conducted for the CM2–CM11 restoration and enhancement actions. The effect of increases in 41 

emissions during implementation of CM2–CM11 in excess of applicable general conformity de 42 
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minimis levels and air district regional thresholds (Table 22-8) could violate air basin SIPs and 1 

worsen existing air quality conditions. Mitigation Measure AQ-24 would be available to reduce this 2 

effect, but emissions would still be adverse. 3 

CEQA Conclusion: Construction and operational emissions associated with the restoration and 4 

enhancement actions under Alternative 1A would result in a significant impact if the incremental 5 

difference, or increase, relative to Existing Conditions exceeds the applicable local air district 6 

thresholds shown in Table 22-8; these effects are expected to be further evaluated and identified in 7 

the subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 8 

enhancement actions. Mitigation Measure AQ-24 would be available to reduce this effect, but may 9 

not be sufficient to reduce emissions below applicable air quality management district thresholds 10 

(see Table 22-8). Consequently, this impact would be significant and unavoidable. 11 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 12 

District Regulations and Recommended Mitigation are Incorporated into Future 13 

Conservation Measures and Associated Project Activities 14 

BDCP proponents will develop an Air Quality Mitigation Plan (AQMP) prior to the 15 

commencement of any construction, operational, or other physical activities associated with 16 

CM2–CM11 that would involve adverse effects to air quality. The AQMP will be incorporated into 17 

the site-specific environmental review for all conservation measures or project activities. BDCP 18 

proponents will ensure that the following measures are implemented to reduce local and 19 

regional air quality impacts. Not all measures listed below may be feasible or applicable to each 20 

conservation measure. Rather, these measures serve as an overlying mitigation framework to be 21 

used for specific conservation measures. The applicability of measures listed below may also 22 

vary based on the lead agency, location, timing, available technology, and nature of each 23 

conservation measure. 24 

 Implement basic and enhanced dust control measures recommended by local air districts in 25 

the project-area. Applicable control measures may include, but are not limited to, watering 26 

exposed surfaces, suspended project activities during high winds, and planting vegetation 27 

cover in disturbed areas. 28 

 Require construction equipment be kept in proper working condition according to 29 

manufacturer’s specifications. 30 

 Ensure emissions from all off-road diesel-powered equipment used to construct the project 31 

do not exceed applicable air district rules and regulations (e.g., nuisance rules, opacity 32 

restrictions). 33 

 Reduce idling time by either shutting equipment off when not in use or limiting the time of 34 

idling to less than required by the current statewide idling restriction. 35 

 Reduce criteria pollutant exhaust emissions by requiring the latest emissions control 36 

technologies. Applicable control measures may include, but are not limited to, engine 37 

retrofits, alternative fuels, electrification, and add-on technologies (e.g., DPF). 38 

 Undertake in good faith an effort to enter into a development mitigation contract with the 39 

local air district to offset criteria pollutant emissions below applicable air district thresholds 40 

through the payment of mitigation fees.  41 
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Implementation of this measure will reduce criteria pollutant emissions generated by construction, 1 

operational, or other physical activities associated with CM2–CM11. The applicability of measures 2 

listed above may vary based on the lead agency, location, timing, available technology, and nature of 3 

each conservation measure. If the above measures do not contribute to emissions reductions, 4 

guidelines will be developed to ensure that criteria pollutants generated during construction and 5 

project operations are reduced to the maximum extent practicable. 6 
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Table 22-29. Summary of Conservation Measures and Potential Criteria Pollutant Emissions 1 

Habitat Restoration Activity  Potential Emissions 

Grading, excavating, and placing fill 
material. 

Criteria pollutant and GHG exhaust emissions from 
grading equipment (e.g., grader, bulldozer) and haul 
trucks). Fugitive dust from excavation activities. 

Breaching, modifying, or removing existing 
levees and construction of new levees.* 

Criteria pollutant and GHG exhaust emissions from 
workboats and onshore construction equipment. 

Modifying, demolishing, and removing 
existing infrastructure (e.g., buildings, 
roads, fences, electric transmission and gas 
lines, irrigation infrastructure).* 

Criteria pollutant and GHG exhaust emissions from 
construction equipment (e.g., backhoe, bulldozer) 
required to demolish existing structures. Fugitive dust 
during demolition. Exhaust emissions from haul trucks 
required to remove demolished material from the project 
site. Potential reduction in criteria pollutants if diesel 
pumps are removed.  

Constructing new infrastructure (e.g., 
buildings, roads, fences, electric 
transmission and gas lines, irrigation 
infrastructure). Removing existing 
vegetation and planting/seeding of 
vegetation.* 

Criteria pollutant and GHG exhaust emissions from 
construction equipment (e.g., backhoe, small bulldozer). 
ROG emissions from paving activities. Fugitive dust 
emissions from trenching for electric transmission and 
gas lines. Potential increase or decrease in CO2 
sequestration rates from land use change. 

Controlling the establishment of nonnative 
vegetation to encourage the establishment 
of target native plant species. 

Potential for criteria pollutant and GHG exhaust emissions 
from equipment used to modify existing habitat or 
remove nonnative vegetation.  

Control of nonnative predator and 
competitor species (e.g., feral cats, rats, 
nonnative foxes). 

Potential for criteria pollutant and GHG exhaust emissions 
from equipment used to modify existing habitat (e.g., 
install berms). 

Minor grading, excavating, and filling to 
maintain infrastructure and habitat 
functions (e.g., levee maintenance; grading 
or placement of fill to eliminate fish 
stranding locations). 

Criteria pollutant and GHG exhaust emissions from 
grading equipment (e.g., grader, bulldozer) and haul 
trucks. Fugitive dust from excavation activities. 

Maintenance of infrastructure (e.g., 
buildings, roads, fences, electric 
transmission and gas lines, irrigation 
infrastructure, fences). 

Criteria pollutant and GHG exhaust emissions from 
inspection vehicles. Potential for ROG emissions if 
architectural coatings are applied to existing buildings or 
roads are repaved.  

Maintaining vegetation and vegetation 
structure (e.g., grazing, mowing, burning, 
trimming). 

Criteria pollutant and GHG exhaust emissions from 
mowers, smoke, trimmers, and other vegetation 
management equipment. 

Ongoing control of terrestrial and aquatic 
nonnative plant and wildlife species. 

Potential for criteria pollutant and GHG exhaust emissions 
from equipment used to modify existing habitat or 
remove nonnative vegetation.  

Note: Activities with the greatest potential to have short or long-term air quality effects are denoted with 
an asterisk (*). 

 2 

Impact AQ-25: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 3 

Matter, Carbon Monoxide, and Diesel Particulate Matter from Implementation of CM2–CM11 4 

Additional traffic and heavy-duty equipment required to implement CM2–CM11 would generate 5 

emissions that could expose nearby receptors to local concentrations of PM, CO, and DPM. Fugitive 6 
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dust particulate matter concentrations are expected to be highest in the vicinity of restoration areas, 1 

particularly near those sites that require substantial earthmoving activities or site grading. The 2 

potential for CO hot-spots would be greatest along transportation routes used for site inspections, 3 

monitoring, and routine maintenance. DPM concentrations would likely be greatest along vehicle 4 

haul routes and adjacent to restoration sites that require substantial off-road equipment. 5 

Sensitive receptors near restoration sites and haul routes could be exposed to increased PM, CO, and 6 

DPM concentrations. Because the extent of construction and operational activities is not known at 7 

this time, a determination of effects based on a quantitative analysis is not possible. Activities shown 8 

in Table 22-29 with the greatest potential to have short or long-term air quality impacts are also 9 

anticipated to have the greatest potential to expose receptors to substantial pollutant 10 

concentrations. The effect would vary according to the equipment used, the location and timing of 11 

the actions called for in the conservation measure, the meteorological and air quality conditions at 12 

the time of implementation, and the location of receptors relative to the emission source. Potential 13 

health effects would be evaluated and identified in the subsequent project-level environmental 14 

analysis conducted for the CM2–CM11 restoration and enhancement actions. 15 

The effect of increases in PM, CO, or DPM (cancer and non-cancer-risk) in excess of applicable air 16 

district thresholds (Table 22-8) at receptor locations could result in adverse health impacts. 17 

Mitigation Measures AQ-24 and AQ-25 would be available to reduce this effect. 18 

CEQA Conclusion: Construction and operational emissions associated with the restoration and 19 

enhancement actions under Alternative 1A would result in a significant impact if PM, CO, or DPM 20 

(cancer and non-cancer-risk) concentrations at receptor locations exceed the applicable local air 21 

district thresholds shown in Table 22-8; these effects are expected to be further evaluated and 22 

identified in the subsequent project-level environmental analysis conducted for the CM2–CM11 23 

restoration and enhancement actions. Mitigation Measures AQ-24 and AQ-25 would ensure localized 24 

concentrations at receptor locations would be below applicable air quality management district 25 

thresholds (see Table 22-8). Consequently, this impact would be less than significant. 26 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 27 

District Regulations and Recommended Mitigation are Incorporated into Future 28 

Conservation Measures and Associated Project Activities 29 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 30 

Mitigation Measure AQ-25: Prepare a Project-Level Health Risk Assessment to Reduce 31 

Potential Health Risks from Exposure to Localized DPM and PM Concentrations  32 

The site-specific environmental review for all conservation measures will perform a detailed 33 

health risk assessment (HRA) if sensitive receptors are located within 0.50 mile of project 34 

activities. The half-mile buffer represents the furthest distance at which Plan Area air districts 35 

recommend performing a HRA as pollutant concentrations dissipate as a function of distance 36 

from the emissions source. The site-specific HRA will evaluate potential health risks to nearby 37 

sensitive receptors from exposure to DPM and PM (as recommended by the local air district’s 38 

CEQA Guidelines) and ensure that impacts are below applicable air district health risk 39 

thresholds. If the HRA identifies health risks in excess of applicable air district health risk 40 

thresholds, additional mitigation and/or site design changes will be incorporated into the site-41 

specific environmental review to ensure health risks are reduced below applicable air district 42 

health risk thresholds. Examples of potential additional mitigation include, but are not limited 43 
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to, use aftermarket equipment controls (e.g., diesel particulate filters), alternative fuels, and 1 

advanced engine technologies (e.g., Tier 4 engines), as well as construction of vegetative buffers 2 

and receptor relocation.  3 

Impact AQ-26: Creation of Potential Odors Affecting a Substantial Number of People from 4 

Implementation of CM2–CM11 5 

Implementation of CM2–CM11 will convert land types to increase available habitat for BDCP 6 

covered species (e.g., cultivated land converted to tidal natural communities). Diesel emissions from 7 

earthmoving equipment could generate temporary odors, but these would quickly dissipate and 8 

cease once construction is completed. Accordingly, construction activities associated with CM2–9 

CM11 are not anticipated to result in nuisance odors. 10 

Among the land use types affected by the program, the conservation measures would restore 11 

estuarine wetland and upland habitats, both of which can generate odors from natural processes. 12 

Odors from wetlands are typically caused from organic decomposition that releases hydrogen 13 

sulfide gas. Similar reactions take place in tidal mudflats due to anaerobic decomposition caused by 14 

bacteria (National Oceanic and Atmospheric Administration 2008). While restored land uses 15 

associated with the program have the potential to generate odors from natural processes, the 16 

emissions would be similar in origin and magnitude to the existing land use types in the restored 17 

area (e.g., managed wetlands). Moreover, specific odor effects would be evaluated and identified in 18 

the subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 19 

enhancement actions. Accordingly, odor-related effects associated with CM2–CM11 would not be 20 

adverse.  21 

CEQA Conclusion: Alternative 1A would not result in the addition of major odor producing facilities. 22 

Diesel emissions during construction could generate temporary odors, but these would quickly 23 

dissipate and cease once construction is completed. Increases in wetland, tidal, and upland habitats 24 

may increase the potential for odors from natural processes. However, the origin and magnitude of 25 

odors would be similar to the existing land use types in the restored area (e.g., managed wetlands). 26 

Moreover, specific odor impacts would be evaluated and identified in the subsequent project-level 27 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. 28 

Accordingly, the impact of exposure of sensitive receptors to potential odors would be less than 29 

significant. No mitigation is required. 30 

Impact AQ-27: Generation of Cumulative Greenhouse Gas Emissions from Implementation of 31 

CM2–CM11 32 

NEPA Effects: CM2–CM11 implemented under Alternative 1A would result in local GHG emissions 33 

from construction equipment and vehicle exhaust. Restoration activities with the greatest potential 34 

for emissions include those that break ground and require use of earthmoving equipment. The type 35 

of restoration action and related construction equipment use are shown in Table 22-29. 36 

Implementing CM2–CM11 would also affect long-term sequestration rates through land use changes, 37 

such as conversion of agricultural land to wetlands, inundation of peat soils, drainage of peat soils, 38 

and removal or planting of carbon-sequestering plants. 39 

 Restoration activities associated with Alternative 1A would create the following land types. 40 

 Up to 65,000 acres of tidal wetland habitat 41 

 Up to 5,000 acres of riparian habitat 42 
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 Up to 10,000 acres of seasonally inundated floodplain 1 

 Up to 2,000 acres of grassland 2 

 Up to 1,200 acres of nontidal marsh 3 

An initial analysis of land cover/use changes associated with tidal and riparian habitat restoration 4 

indicates that these program elements could have a beneficial impact on GHG emissions in the 5 

California Delta. However, as discussed above, carbon flux from land use change is dynamic and 6 

extremely variable. For example, the carbon sequestration potential of saline marshes ranges from 7 

54 to 385 grams of CO2 per square meter per year (Trulio 2007). Wetlands also sequester carbon 8 

dioxide, but at a much slower rate. While these land uses can sequester CO2, they also produce CH4. 9 

Since CH4 is a far more potent GHG, when compared to CO2, CH4 production may overwhelm the 10 

benefits obtained from carbon sequestration (U.S. Climate Change Science Program 2007). 11 

Without additional information on site-specific characteristics associated with each of the 12 

restoration components, a complete assessment of GHG flux from CM2–CM11 is currently not 13 

possible. The effect of carbon sequestration and CH4 generation would vary by land use type, season, 14 

and chemical and biological characteristics; these effects would be evaluated and identified in the 15 

subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 16 

enhancement actions. Mitigation Measures AQ-24 and AQ-27 would be available to reduce this 17 

effect. However, due to the potential for increases in GHG emissions from construction and land use 18 

change, this effect would be adverse. 19 

CEQA Conclusion: The restoration and enhancement actions under Alternative 1A could result in a 20 

significant impact if activities are inconsistent with applicable GHG reduction plans, do not 21 

contribute to a lower carbon future, or generate excessive emissions, relative to other projects 22 

throughout the state. These effects are expected to be further evaluated and identified in the 23 

subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 24 

enhancement actions. Mitigation Measures AQ-24 and AQ-27 would be available to reduce this 25 

impact, but may not be sufficient to reduce to a less-than-significant level. Consequently, this impact 26 

would be significant and unavoidable. 27 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 28 

District Regulations and Recommended Mitigation are Incorporated into Future 29 

Conservation Measures and Associated Project Activities 30 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 31 

Mitigation Measure AQ-27: Prepare a Land Use Sequestration Analysis to Quantify and 32 

Mitigate (as Needed) GHG Flux Associated with Conservation Measures and Associated 33 

Project Activities 34 

BDCP proponents will prepare a land use sequestration analysis to evaluate GHG flux associated 35 

with implementation of CM2–CM11. The land use analysis will evaluate the one-time carbon 36 

storage loss associated with vegetation removal, soil carbon content, and existing and future 37 

with project GHG flux. In the event that the land use analysis demonstrates a net positive GHG 38 

flux, feasible strategies to reduce GHG emissions will be undertaken. To the extent feasible, 39 

mitigation shall require project design changes so that land uses that serve as carbon sinks (i.e., 40 

result in net decreases in carbon) are not replaced with other uses that are sources (i.e., result in 41 

net increases in carbon) of GHG emissions. 42 
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22.3.3.3 Alternative 1B—Dual Conveyance with East Alignment and 1 

Intakes 1–5 (15,000 cfs; Operational Scenario A) 2 

As with Alternative 1A, a total of five intakes would be constructed (assumed to be Intakes 1–5). 3 

Under Alternative 1B, no intermediate forebay would be constructed. The conveyance facility would 4 

be a canal on the east side of the Sacramento River (Figures 3-4 and 3-5 in Chapter 3, Description of 5 

Alternatives). 6 

Construction and operation of Alternative 1B would require the use of electricity, which would be 7 

supplied by the California electrical grid. Power plants located throughout the state supply the grid 8 

with power, which will be distributed to the Study area to meet project demand. Power supplied by 9 

statewide power plants will generate criteria pollutants. Because these power plants are located 10 

throughout the state, criteria pollutant emissions associated with Alternative 1B electricity demand 11 

cannot be ascribed to a specific air basin or air district within the Study area. Criteria pollutant 12 

emissions from electricity consumption, which are summarized in Table 22-30, are therefore 13 

provided for informational purposes only and are not included in the impact conclusion. 14 
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Table 22-30. Criteria Pollutant Emissions from Electricity Consumption: Construction and Net 1 

Project Operations, Alternative 1B (tons/year) a, b 2 

Year Analysis ROG CO NOX PM10 PM2.5c SO2 

2016 - 0 0 0 0 0 0 

2017 - 0 0 0 0 0 0 

2018 - <1 <1 <1 <1 <1 <1 

2019 - <1 1 <1 <1 <1 <1 

2020 - <1 4 <1 <1 <1 2 

2021 - <1 10 1 1 1 4 

2022 - <1 13 1 1 1 6 

2023 - <1 12 1 1 1 5 

2024 - <1 12 1 1 1 5 

2025 - <1 8 1 1 1 4 

2026 - <1 3 <1 <1 <1 1 

2027 - <1 1 <1 <1 <1 <1 

2028 - <1 <1 <1 <1 <1 <1 

2029 - <1 <1 <1 <1 <1 <1 

ELT CEQA 2 15 211 18 18 89 

LLT NEPA 2 19 267 23 23 113 

LLT CEQA 1 7 101 9 9 43 

NEPA  = Compares criteria pollutant emissions after implementation of Alternative 1B to the No Action 
Alternative. 

CEQA  = Compares criteria pollutant emissions after implementation of Alternative 1B to Existing 
Conditions. 

a Emissions assume implementation of RPS (see Appendix 22A, Air Quality Analysis Methodology). Power 
plants that generate electricity for the proposed project would be subject to local air district permitting 
requirements, including standards to implement BACT to reduce criteria pollutant emissions. 

b Because GHG emissions are cumulative (see Section 22.3.2.1) and not evaluated at the local air basin or 
air district level, they are discussed in Impacts AQ-21 and AQ-22. The GHG analysis for SWP power 
utilizes actual and forecasted GHG emissions rates for the SWP system, which differs slightly from the 
above analysis. Statewide grid average emission factors were utilized for the above analysis as criteria 
pollutant emission factors for SWP were unavailable. Please also note that the above analysis does not 
account for additional renewable energy that will be procured through modifications to DWR’s REPP 
(see Impact AQ-22). Accordingly, the emissions results presented above represent a conservative 
assessment of potential criteria pollutant emissions. 

c Emission factors for PM2.5 are currently unavailable. Consequently, PM2.5 emissions were assumed to 
equal PM10 emissions. Because PM2.5 represents a fraction of PM10, this approach represents a 
conservative assessment of PM2.5 emissions from electricity consumption.  

 3 
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Construction activities would generate emissions of ozone precursors (ROG and NOX), CO, PM10, 1 

PM2.5, and SO2. Table 22-31 summarizes criteria pollutant emissions that would be generated in the 2 

BAAQMD, SMAQMD, SJVAPCD, and YSAQMD in pounds per day and tons per year. Emissions 3 

estimates include implementation of environmental commitments (see Appendix 3B, Environmental 4 

Commitments). Although emissions are presented in different units (pounds and tons), the amounts 5 

of emissions are identical (i.e., 2,000 pounds is identical to 1 ton). Summarizing emissions in both 6 

pounds per day and tons per year is necessary to evaluate project-level effects against the 7 

appropriate air district thresholds, which are given in both pounds and tons (see Table 22-8). 8 

As shown in Appendix 22B, Air Quality Assumptions, construction activities during several phases 9 

will likely occur concurrently. To ensure a conservative analysis, the maximum daily emissions 10 

during these periods of overlap were estimated assuming all equipment would operate at the same 11 

time—this gives the maximum total project-related air quality impact during construction. 12 

Accordingly, the daily emissions estimates represent a conservative assessment of construction 13 

impacts. Exceedances of the air district thresholds are shown in underlined text. 14 

 15 
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Table 22-31. Criteria Pollutant Emissions from Construction of Alternative 1B (pounds/day and tons/year) 1 

Year 

Maximum Daily Emissions (pounds/day) Annual Emissions (tons/year) 

Bay Area Air Quality Management District Bay Area Air Quality Management District 

ROG NOX CO 
PM10 PM2.5 

SO2 ROG NOX CO 
PM10 PM2.5 

SO2 
Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total 

2016 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2017 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2018 11 219 64 1 155 155 1 40 40 3 <1 3 1 <1 2 2 <1 1 1 <1 

2019 15 282 86 1 194 195 1 50 51 3 1 10 4 <1 5 5 <1 1 1 <1 

2020 11 151 64 1 82 83 1 21 22 1 1 11 6 <1 5 5 <1 1 1 <1 

2021 15 226 87 1 134 135 1 34 35 2 1 13 7 <1 6 6 <1 1 1 <1 

2022 30 518 180 2 348 350 2 89 91 6 1 12 6 <1 6 6 <1 2 2 <1 

2023 88 901 512 6 470 476 6 109 113 9 4 37 25 <1 19 20 <1 4 4 <1 

2024 94 932 548 7 486 493 7 108 115 9 8 64 48 1 24 25 1 5 5 1 

2025 73 662 411 5 309 314 5 68 72 6 5 36 28 <1 14 14 <1 3 3 <1 

2026 47 446 291 4 233 237 4 51 55 5 4 32 25 <1 13 14 <1 3 3 <1 

2027 50 456 295 7 240 246 7 53 59 5 3 22 17 <1 12 12 <1 2 3 <1 

2028 16 231 101 1 200 201 1 45 46 3 <1 2 1 <1 2 2 <1 <1 1 <1 

2029 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Thresholds 54 54 - 82 BMPs - 54 BMPs - - - - - - - - - - - - 

Year 

Sacramento Metropolitan Air Quality Management District Sacramento Metropolitan Air Quality Management District 

ROG NOX CO 
PM10 PM2.5 

SO2 ROG NOX CO 
PM10 PM2.5 

SO2 
Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total 

2016 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2017 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2018 173 1,294 1,313 20 594 614 20 92 112 6 8 54 56 1 27 28 1 4 5 <1 

2019 241 1,824 1,695 29 714 740 28 112 138 8 18 134 126 2 50 52 2 8 10 1 

2020 120 1,109 733 19 289 308 18 51 68 4 13 109 77 2 28 30 2 5 7 <1 

2021 161 1,468 928 21 488 509 20 83 103 5 15 121 84 2 42 44 2 6 8 <1 

2022 222 2,166 1,419 27 756 775 25 122 143 12 15 122 94 2 62 64 2 8 10 1 

2023 383 3,303 2,471 41 1,101 1,136 39 173 208 29 31 239 209 3 92 95 3 12 15 1 

2024 411 3,609 2,682 44 1,278 1,321 42 196 237 27 37 278 241 4 117 121 3 16 19 2 

2025 364 3,652 2,527 39 1,459 1,498 38 207 244 25 19 141 131 2 72 74 2 10 12 1 

2026 212 1,534 1,217 17 624 640 16 107 123 17 17 109 111 2 62 64 2 9 11 1 

2027 225 1,817 1,423 21 670 692 21 112 132 26 18 129 117 2 73 75 2 10 12 1 

2028 142 1,068 758 9 502 510 9 84 92 5 7 46 37 <1 26 26 <1 4 4 <1 

2029 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Thresholds - 85 - - - - - - - - - - - - - - - - - - 
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Year 

San Joaquin Valley Air Pollution Control District San Joaquin Valley Air Pollution Control District 

ROG NOX CO 
PM10 PM2.5 

SO2 ROG NOX CO 
PM10 PM2.5 

SO2 
Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total 

2016 0 0 0 0 29 29 0 4 4 0 0 0 0 0 2 2 0 <1 <1 0 

2017 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2018 414 2,657 3,209 45 1,288 1,333 44 186 230 12 13 74 107 2 49 51 2 7 8 <1 

2019 599 4,102 4,258 69 1,617 1,679 66 238 299 17 46 327 313 6 112 118 5 17 23 1 

2020 244 2,128 1,456 39 434 473 37 72 109 6 30 256 174 5 49 54 5 8 13 1 

2021 263 2,183 1,489 40 454 494 38 75 113 6 33 273 186 5 54 59 5 9 14 1 

2022 276 2,198 1,512 41 466 507 39 76 115 6 22 166 119 3 38 42 3 6 9 <1 

2023 167 1,181 1,107 16 424 432 15 61 68 4 13 86 88 1 32 33 1 5 6 <1 

2024 179 1,313 1,156 13 360 373 12 52 64 5 11 73 74 1 26 27 1 4 5 <1 

2025 7 41 49 <1 63 63 <1 10 10 <1 1 5 5 <1 8 8 <1 1 1 <1 

2026 5 29 32 <1 33 33 <1 5 5 <1 <1 2 2 <1 3 3 <1 <1 <1 <1 

2027 3 6 14 8 31 39 8 5 13 <1 <1 <1 1 <1 3 3 <1 <1 1 <1 

2028 0 0 0 0 29 29 0 4 4 0 0 0 0 0 2 2 0 <1 <1 0 

2029 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Thresholds - - - - - - - - - - 10 10 - - - 15 - - 15 - 

Year 

Yolo Solano Air Quality Management District Yolo Solano Air Quality Management District 

ROG NOX CO 
PM10 PM2.5 

SO2 ROG NOX CO 
PM10 PM2.5 

SO2 
Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total 

2016 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2017 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2018 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2019 1 15 3 <1 4 4 <1 1 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 

2020 1 15 3 <1 4 4 <1 1 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 

2021 8 200 44 1 56 56 1 14 15 1 <1 2 <1 <1 1 1 <1 <1 <1 <1 

2022 15 382 86 1 110 111 1 28 29 2 1 16 4 <1 5 5 <1 1 1 <1 

2023 20 447 120 1 161 162 1 41 43 3 1 14 4 <1 5 5 <1 1 1 <1 

2024 20 437 119 1 161 162 1 41 43 3 1 14 4 <1 5 5 <1 1 1 <1 

2025 20 419 117 1 158 159 1 41 42 3 <1 9 3 <1 3 4 <1 1 1 <1 

2026 13 268 77 1 104 105 1 27 28 2 <1 8 2 <1 3 3 <1 1 1 <1 

2027 13 260 76 1 104 105 1 27 28 2 <1 10 3 <1 4 4 <1 1 1 <1 

2028 13 252 75 1 102 103 1 26 27 2 <1 9 3 <1 4 4 <1 1 1 <1 

2029 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Thresholds - - - - - 80 - - - - 10 10 - - - - - - - - 

 1 
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Operation and maintenance activities under Alternative 1B would result in emissions of ROG, NOX, 1 

CO, PM10, PM2.5, and SO2. Emissions were quantified for both ELT and LT conditions, although 2 

activities would take place annually until project decommissioning. Future emissions, in general, are 3 

anticipated to lessen because of continuing improvements in vehicle and equipment engine 4 

technology. 5 

Table 22-32 summarizes criteria pollutant emissions associated with operation of Alternative 1B in 6 

the BAAQMD, SMAQMD, and SJVAPCD in pounds per day and tons per year (no operational 7 

emissions would be generated in the YSAQMD). Although emissions are presented in different units 8 

(pounds and tons), the amounts of emissions are identical (i.e., 2,000 pounds is identical to 1 ton). 9 

Summarizing emissions in both pounds per day and tons per year is necessary to evaluate project-10 

level effects against the appropriate air district thresholds, which are given in both pounds and tons 11 

(see Table 22-8). 12 

Table 22-32. Criteria Pollutant Emissions from Operation of Alternative 1B (pounds per day and 13 

tons per year) 14 

Condition 

Maximum Daily Emissions (pounds/day) Annual Emissions (tons/year) 

Bay Area Air Quality Management District Bay Area Air Quality Management District 

ROG NOX CO PM10 PM2.5 SO2 ROG NOX CO PM10 PM2.5 SO2 

ELT 1 5 10 3 1 <1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

LLT 1 4 10 3 1 <1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Thresholds 54 54 - 82 82 - - - - - -  

Condition 

Sacramento Metropolitan Air Quality Management 
District 

Sacramento Metropolitan Air Quality Management 
District 

ROG NOX CO PM10 PM2.5 SO2 ROG NOX CO PM10 PM2.5 SO2 

ELT 2 14 29 6 2 <1 0.18 1.07 2.30 0.36 0.11 0.01 

LLT 2 11 27 6 1 <1 0.15 0.90 2.20 0.35 0.09 <0.01 

Thresholds 65 65 - - - - - - - - - - 

Condition 

San Joaquin Valley Air Pollution Control District San Joaquin Valley Air Pollution Control District 

ROG NOX CO PM10 PM2.5 SO2 ROG NOX CO PM10 PM2.5 SO2 

ELT 1 6 12 3 1 <1 <0.01 0.01 0.01 <0.01 <0.01 <0.01 

LLT 1 4 11 3 1 <1 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 

Thresholds - - - - - - 10 10 - 15 15 - 

 15 

Impact AQ-1: Generation of Criteria Pollutants in Excess of the SMAQMD Regional Thresholds 16 

during Construction of the Proposed Water Conveyance Facility 17 

NEPA Effects: As shown in Table 22-30, construction emissions would exceed SMAQMD’s daily NOX 18 

threshold for all years between 2018 and 2028, even with implementation of environmental 19 

commitments (see Appendix 3B, Environmental Commitments). All other pollutants would be below 20 

air district thresholds and therefore would not result in an adverse regional air quality effect. Since 21 

NOX is a precursor to ozone and PM, exceedances of SMAQMD’s daily NOX threshold could impact 22 

both regional ozone and PM formation, which could worsen regional air quality and air basin 23 

attainment of the NAAQS and CAAQS. 24 
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While equipment could operate at any work area identified for this alternative, the highest level of 1 

NOX emissions in the SMAQMD is expected to occur at those sites where the duration and intensity 2 

of construction activities would be greatest. This includes all intake and intake pumping plant sites 3 

along the east bank of the Sacramento River, as well as the canal, a siphon, and a tunnel segment 4 

under the Mokelumne River. 5 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 6 

construction-related emissions; however, as shown in Table 22-30, NOX emissions would still exceed 7 

SMAQMD’s identified in Table 22-8 and result in an adverse effect to air quality. Mitigation Measures 8 

AQ-1a and AQ-1b would be available to reduce NOX emissions, and would thus address regional 9 

effects related to secondary ozone and PM formation. 10 

CEQA Conclusion: NOX emissions generated during construction would exceed SMAQMD threshold 11 

identified in Table 22-8. Since NOX is a precursor to ozone and PM, exceedances of SMAQMD’s daily 12 

NOX threshold could impact both regional ozone and PM formation. SMAQMD’s regional emissions 13 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 14 

CAAQS or NAAQS. The impact of generating NOX emissions in excess of local air district thresholds 15 

would therefore violate applicable air quality standards in the Study area and could contribute to or 16 

worsen an existing air quality conditions. This impact would therefore be significant. Mitigation 17 

Measures AQ-1a and AQ-1b would be available to reduce NOX emissions to a less-than-significant 18 

level by offsetting emissions to quantities below SMAQMD CEQA thresholds (see Table 22-8).  19 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 20 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 21 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 22 

Thresholds for Other Pollutants 23 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A. 24 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 25 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 26 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 27 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 28 

Other Pollutants 29 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 30 

Impact AQ-2: Generation of Criteria Pollutants in Excess of the YSAQMD Regional Thresholds 31 

during Construction of the Proposed Water Conveyance Facility 32 

NEPA Effects: As shown in Table 22-30, construction emissions would exceed YSAQMD regional 33 

thresholds for the following pollutants and years, even with implementation of environmental 34 

commitments (see Appendix 3B, Environmental Commitments). All other pollutants would be below 35 

air district thresholds and therefore would not result in an adverse air quality effect. 36 

 NOX: 2022–2024 and 2027 37 

 PM10: 2022–2028 38 

Since NOX is a precursor to ozone and NOX is a precursor to PM, exceedances of YSAQMD’s NOX 39 

threshold could impact both regional ozone and PM formation, which could worsen regional air 40 
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quality and air basin attainment of the NAAQS and CAAQS. Similarly, exceedances of YSAQMD’s 1 

PM10 threshold could impede attainment of the NAAQS and CAAQS for PM10. All emissions 2 

generated within YSAQMD are a result of haul truck movement for equipment and material delivery.  3 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 4 

construction-related emissions; however, as shown in Table 22-31, NOX and PM10 emissions would 5 

still exceed the applicable YSAQMD thresholds identified in Table 22-8 and result in an adverse 6 

regional effect to air quality. Mitigation Measures AQ-1a and AQ-1b are available to reduce NOX and 7 

PM10 emissions, and would thus address regional effects related to secondary ozone and PM 8 

formation. 9 

CEQA Conclusion: Emissions of NOX and PM10 generated during construction would exceed 10 

YSAQMD’s regional thresholds identified in Table 22-8. Since NOX is a precursor to ozone and NOX is 11 

a precursor to PM, exceedances of YSAQMD’s NOX threshold could impact both regional ozone and 12 

PM formation, which could worsen regional air quality and air basin attainment of the NAAQS and 13 

CAAQS. Similarly, exceedances of YSAQMD’s PM10 threshold could impede attainment of the NAAQS 14 

and CAAQS for PM10. YSAQMD’s regional emissions thresholds (Table 22-8) have been adopted to 15 

ensure projects do not hinder attainment of the CAAQS or NAAQS. The impact of generating NOX and 16 

PM10 in excess of local air district regional thresholds would therefore violate applicable air quality 17 

standards in the study area and could contribute to or worsen an existing air quality conditions. This 18 

would be a significant impact. Mitigation Measures AQ-1a and AQ-1b would be available to reduce 19 

NOX and PM10 emissions to a less-than-significant level by offsetting emissions to quantities below 20 

YSAQMD CEQA thresholds (see Table 22-8). 21 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 22 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 23 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 24 

Thresholds for Other Pollutants 25 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A.  26 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 27 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 28 

within the SMAQMD/SFNA to Net Zero (0) for Emissions in Excess of General Conformity 29 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable SMAQMD 30 

CEQA Thresholds for Other Pollutants 31 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 32 

Impact AQ-3: Generation of Criteria Pollutants in Excess of the BAAQMD Regional Thresholds 33 

during Construction of the Proposed Water Conveyance Facility 34 

NEPA Effects: As shown in Table 22-30, construction emissions would exceed BAAQMD’s daily 35 

thresholds for the following pollutants and years, even with implementation of environmental 36 

commitments (see Appendix 3B, Environmental Commitments). All other pollutants would be below 37 

air district thresholds and therefore would not result in an adverse air quality effect. 38 

 ROG: 2023–2025 39 

 NOX: 2018–2028 40 
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Since ROG and NOX are precursors to ozone and NOX is a precursor to PM, exceedances of BAAQMD’s 1 

ROG and NOX thresholds could impact both regional ozone and PM formation, which could worsen 2 

regional air quality and air basin attainment of the NAAQS and CAAQS. 3 

While equipment could operate at any work area identified for this alternative, the highest level of 4 

ROG and NOX emissions in the BAAQMD is expected to occur at those sites where the duration and 5 

intensity of construction activities would be greatest, including the site of the Byron Tract Forebay 6 

adjacent to and south of Clifton Court Forebay. 7 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 8 

construction-related emissions; however, as shown in Table 22-30, ROG and NOX emissions would 9 

still exceed BAAQMD’s thresholds identified in Table 22-8 and result in a regional adverse effect to 10 

air quality. Mitigation Measures AQ-3a and AQ-3b are available to reduce ROG and NOX emissions, 11 

and would thus address regional effects related to secondary ozone and PM formation. 12 

CEQA Conclusion: Emissions of ROG and NOX precursors generated during construction would 13 

exceed BAAQMD thresholds identified in Table 22-8. Since ROG and NOX are precursors to ozone 14 

and NOX is a precursor to PM, exceedances of BAAQMD’s ROG and NOX thresholds could impact both 15 

regional ozone and PM formation. BAAQMD’s regional emissions thresholds (Table 22-8) have been 16 

adopted to ensure projects do not hinder attainment of the CAAQS or NAAQS. The impact of 17 

generating ROG and NOX emissions in excess of local air district regional thresholds would therefore 18 

violate applicable air quality standards in the Plan Area and could contribute to or worsen an 19 

existing air quality conditions. This would be a significant impact. Mitigation Measures AQ-3a and 20 

AQ-3b would be available to reduce NOX emissions to a less-than-significant level. 21 

Mitigation Measure AQ-3a: Mitigate and Offset Construction-Generated Criteria Pollutant 22 

Emissions within BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 23 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 24 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 25 

Please see Mitigation Measure AQ-3a under Impact AQ-3 in the discussion of Alternative 1A. 26 

Mitigation Measure AQ-3b: Develop an Alternative or Complementary Offsite Mitigation 27 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 28 

within the BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 29 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 30 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 31 

Please see Mitigation Measure AQ-3b under Impact AQ-3 in the discussion of Alternative 1A. 32 

Impact AQ-4: Generation of Criteria Pollutants in Excess of the SJVAPCD Regional Thresholds 33 

during Construction of the Proposed Water Conveyance Facility 34 

NEPA Effects: As shown in Table 22-30, construction emissions would exceed SJVAPCD’s annual 35 

thresholds for the following years and pollutants, even with implementation of environmental 36 

commitments (see Appendix 3B, Environmental Commitments). All other pollutants would be below 37 

air district thresholds and therefore would not result in an adverse air quality effect. 38 

 ROG: 2019–2022 39 

 NOX: 2018–2024 40 
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 PM10: 2018–2024 1 

 PM2.5: 2019 2 

Since ROG and NOX are precursors to ozone and NOX is a precursor to PM, exceedances of SJVAPCD’s 3 

ROG and NOX thresholds could impact both regional ozone and PM formation, which could worsen 4 

regional air quality and air basin attainment of the NAAQS and CAAQS. Similarly, exceedances of 5 

SJVAPCD’s PM10 and PM2.5 thresholds could impede attainment of the NAAQS and CAAQS for PM. 6 

While equipment could operate at any work area identified for this alternative, the highest level of 7 

ROG, NOX, PM10, and PM2.5 emissions in the SJVAPCD are expected to occur at those sites where the 8 

duration and intensity of construction activities would be greatest. This includes all temporary and 9 

permanent utility sites, as well as all construction sites along the east conveyance alignment. PM10 10 

emissions are expected to be greatest within the immediate vicinity of the concrete batching plants. 11 

For a map of the proposed east alignment, see Mapbook Figure M3-2. 12 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 13 

construction-related emissions; however, as shown in Table 22-31, ROG, NOX, PM10, and PM2.5 14 

emissions would still exceed SJVAPCD’s thresholds identified in Table 22-8 and result in a regional 15 

adverse effect to air quality. Mitigation Measures AQ-4a and AQ-4b are available to reduce ROG, NOX, 16 

PM10, and PM2.5 emissions, and would thus address regional effects related to secondary ozone and 17 

PM formation. 18 

CEQA Conclusion: Emissions of ROG, NOX, PM10, and PM2.5 generated during construction would 19 

exceed SJVAPCD’s regional significance thresholds identified in Table 22-8. Since ROG and NOX are 20 

precursors to ozone and NOX is a precursor to PM, exceedances of SJVAPCD’s ROG and NOX 21 

thresholds could impact both regional ozone and PM formation, which could worsen regional air 22 

quality and air basin attainment of the NAAQS and CAAQS. Similarly, exceedances of SJVAPCD’s 23 

PM10 and PM2.5 thresholds could impede attainment of the NAAQS and CAAQS for PM10. 24 

SJVAPCD’s regional emissions thresholds (Table 22-8) have been adopted to ensure projects do not 25 

hinder attainment of the CAAQS or NAAQS for ozone and PM. The impact of generating ROG, NOX, 26 

PM10, and PM2.5 in excess of local air district thresholds would therefore violate applicable air 27 

quality standards in the Plan Area and could contribute to or worsen an existing air quality 28 

conditions. This would be a significant impact. Mitigation Measures AQ-4a and AQ-4b would be 29 

available to reduce emissions to a less-than-significant level by offsetting emissions to quantities 30 

below SJVAPCD CEQA threshold (see Table 22-8). 31 

Mitigation Measure AQ-4a: Mitigate and Offset Construction-Generated Criteria Pollutant 32 

Emissions within SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General 33 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 34 

Applicable SJVAPCD CEQA Thresholds for Other Pollutants 35 

Please see Mitigation Measure AQ-4a under Impact AQ-4 in the discussion of Alternative 1A. 36 

Mitigation Measure AQ-4b: Develop an Alternative or Complementary Offsite Mitigation 37 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 38 

within the SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General Conformity 39 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable SJVAPCD 40 

CEQA Thresholds for Other Pollutants 41 

Please see Mitigation Measure AQ-4b under Impact AQ-4 in the discussion of Alternative 1A. 42 
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Impact AQ-5: Generation of Criteria Pollutants in Excess of the SMAQMD Regional Thresholds 1 

from Operation and Maintenance of the Proposed Water Conveyance Facility 2 

NEPA Effects: Operations and maintenance in SMAQMD could include both routine activities and 3 

yearly maintenance. Daily activities at all pumping plants and intakes are covered by maintenance, 4 

management, repair, and operating crews. Yearly maintenance would include annual inspections 5 

and sediment removal (see Appendix 22A, Air Quality Analysis Methodology, for additional detail). 6 

The highest concentration of operational emissions in the SMAQMD is expected at intake and intake 7 

pumping plant sites along the east bank of the Sacramento River. As shown in Table 22-32, 8 

operation and maintenance activities under Alternative 1B would not exceed SMAQMD’s regional 9 

thresholds of significance and there would be no adverse effect (see Table 22-8). Accordingly, 10 

project operations would not contribute to or worsen existing air quality exceedances. There would 11 

be no adverse effect. 12 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 13 

exceed SMAQMD regional thresholds for criteria pollutants. SMAQMD’s regional emissions 14 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 15 

CAAQS. The impact of generating emissions in excess of local air district would therefore violate 16 

applicable air quality standards in the Study area and could contribute to or worsen an existing air 17 

quality conditions. Because project operations would not exceed SMAQMD regional thresholds, the 18 

impact would be less than significant. No mitigation is required. 19 

Impact AQ-6: Generation of Criteria Pollutants in Excess of the YSAQMD Regional Thresholds 20 

from Operation and Maintenance of the Proposed Water Conveyance Facility 21 

NEPA Effects: Alternative 1B would not construct any permanent features in the YSAQMD that 22 

would require routine operations and maintenance. No operational emissions would be generated 23 

in the YSAQMD. Consequently, operation of Alternative 1B would neither exceed the YSAQMD 24 

thresholds of significance nor result in an adverse effect on air quality. 25 

CEQA Conclusion: No operational or maintenance emissions generated by the alternative would 26 

occur in YSAQMD. Accordingly, Alternative 1B would not contribute to or worsen existing air quality 27 

conditions. This impact would be less than significant. No mitigation is required. 28 

Impact AQ-7: Generation of Criteria Pollutants in Excess of the BAAQMD Regional Thresholds 29 

from Operation and Maintenance of the Proposed Water Conveyance Facility 30 

NEPA Effects: Operations and maintenance in BAAQMD could include annual inspections and 31 

sediment removal (see Appendix 22A, Air Quality Analysis Methodology, for additional detail). The 32 

highest concentration of operational emissions in the BAAQMD are expected at the Byron Tract 33 

Forebay (including control gates), which is adjacent to and south of Clifton Court Forebay. As shown 34 

in Table 22-32, operation and maintenance activities under Alternative 1B would not exceed 35 

BAAQMD’s regional thresholds of significance (see Table 22-8). Thus, project operations would not 36 

contribute to or worsen existing air quality exceedances. There would be no adverse effect. 37 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 38 

exceed BAAQMD regional thresholds for criteria pollutants. The BAAQMD’s regional emissions 39 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 40 

CAAQS. The impact of generating emissions in excess of local air district thresholds would violate 41 

applicable air quality standards in the Study area and could contribute to or worsen an existing air 42 
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quality conditions. Because project operations would not exceed BAAQMD regional thresholds, the 1 

impact would be less than significant. No mitigation is required. 2 

Impact AQ-8: Generation of Criteria Pollutants in Excess of the SJVAPCD Regional Thresholds 3 

from Operation and Maintenance of the Proposed Water Conveyance Facility 4 

NEPA Effects: Operations and maintenance in SJVAPCD could include annual inspections (see 5 

Appendix 22A, Air Quality Analysis Methodology, for additional detail). The highest concentrationof 6 

operational emissions in the SJVPACD is expected at routine inspection sites along the east canal 7 

alignment. For a map of the proposed east alignment, see Mapbook Figure M3-2. As shown in Table 8 

22-32, operation and maintenance activities under Alternative 1B would not exceed SJVAPCD’s 9 

regional thresholds of significance (see Table 22-8). Accordingly, project operations would not 10 

contribute to or worsen existing air quality exceedances. There would be no adverse effect. 11 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 12 

exceed SJVAPCD’s regional thresholds of significance. The SJVAPCD’s regional emissions thresholds 13 

(Table 22-8) have been adopted to ensure projects do not hinder attainment of the CAAQS. The 14 

impact of generating emissions in excess of local air district thresholds would violate applicable air 15 

quality standards in the Plan Area and could contribute to or worsen an existing air quality 16 

conditions. Because project operations would not exceed SJVAPCD regional thresholds, the impact 17 

would be less than significant. No mitigation is required. 18 

Impact AQ-9: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 19 

Matter in Excess of SMAQMD’s Health-Based Concentration Thresholds  20 

NEPA Effects: As shown in Table 22-31, construction would increase PM10 and PM2.5 emissions in 21 

SMAQMD, which may pose inhalation-related health risks for receptors exposed to certain 22 

concentrations.  23 

PM2.5 and PM10 concentrations at sensitive receptors locations were assessed using the EPA’s 24 

AERMOD dispersion. The methodology described in Section 22.3.1.3 provides a more detailed 25 

summary of the approach used to conduct the analysis. Appendix 22C, Bay Delta Conservation Plan 26 

Air Dispersion Modeling and Health Risk Assessment for Construction Emissions, provides an in-depth 27 

discussion of the methodology and results. 28 

As shown in Table 22-33, all estimated annual PM10 and PM2.5 concentrations would be less than 29 

SMAQMD’s annual thresholds. However, the maximum predicted 24-hour PM10 concentration 30 

exceeds SMAQMD’s threshold of 2.5 μg/m3. Exceedances of the threshold would occur at 186 31 

receptor locations near intakes and intake work areas. The exceedances would be temporary and 32 

occur intermittently due to soil disturbance.  33 
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Table 22-33. Alternative 1B PM10 and PM2.5 Concentration Results in SMAQMD 1 

Parameter 

PM10 PM2.5 

Annual (μg/m3) 24-Hour (μg/m3) Annual (μg/m3) 24-Hour (μg/m3) 

Maximum Value 0.5 21.1 0.1 3.5 

SMAQMD Threshold 1 2.5 0.6 - 

Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for Construction 

Emissions, includes modeling results for all receptors. 

μg/m3 = micrograms per cubic meter 

 2 

As discussed above, DWR has identified several environmental commitments to reduce 3 

construction-related particulate matter in the SMAQMD (see Appendix 3B, Environmental 4 

Commitments). While these commitments will reduce localized particulate matter emissions, 5 

concentrations at the analyzed receptor locations would still exceed SMAQMD’s 24-hour PM10 6 

threshold. The receptors exposed to PM10 concentrations in excess of SMAQMD’s threshold could 7 

experience increased risk for adverse human health effects. Mitigation Measure AQ-9 is available to 8 

address this effect. 9 

CEQA Conclusion: Respirable particulates pose human health hazard by bypassing the defenses 10 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 1B 11 

would result in PM10 concentrations at 94 receptor locations that are above the significance 12 

thresholds established by the SMAQMD. As such, localized particulate matter concentrations at 13 

analyzed receptors would result in significant human health impacts. Mitigation Measure AQ-9 14 

outlines a tiered strategy to reduce PM10 concentrations and public exposure to a less-than-15 

significant level.  16 

Mitigation Measure AQ-9: Implement Measures to Reduce Re-Entrained Road Dust and 17 

Receptor Exposure to PM2.5 and PM10 18 

Please see Mitigation Measure AQ-9 under Impact AQ-9 in the discussion of Alternative 1A. 19 

Impact AQ-10: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 20 

Matter in Excess of YSAQMD’s Health-Based Concentration Thresholds  21 

NEPA Effects: As shown in Table 22-31, construction would increase PM10 and PM2.5 emissions in 22 

YSAQMD, which may pose inhalation-related health risks for receptors exposed to certain 23 

concentrations. 24 

PM2.5 and PM10 concentrations at sensitive receptors locations were assessed using the EPA’s 25 

AERMOD dispersion. The methodology described in Section 22.3.1.3 provides a more detailed 26 

summary of the approach used to conduct the analysis. Appendix 22C, Bay Delta Conservation Plan 27 

Air Dispersion Modeling and Health Risk Assessment for Construction Emissions, provides an in-depth 28 

discussion of the methodology and results. 29 

As shown in Table 22-34, maximum predicted PM2.5 and PM10 concentrations are less than 30 

YSAQMD’s adopted thresholds. The project would also implement all air district recommended 31 

onsite fugitive dust controls, such as regular watering. Accordingly, this alternative’s effect of 32 

exposure of sensitive receptors to localized particulate matter concentrations would not be adverse. 33 
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Table 22-34. Alternative 1B PM10 and PM2.5 Concentration Results in YSAQMD  1 

Parameter 

PM10 PM2.5 

Annual (μg/m3) 24-Hour (μg/m3) Annual (μg/m3) 24-Hour (μg/m3) 

Maximum Value 0.2 6.6 0.03 1.1 

YSAQMD Threshold 20 50 12 35 

Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for 

Construction Emissions, includes modeling results for all receptors. 

μg/m3 = micrograms per cubic meter 

 2 

CEQA Conclusion: Respirable particulates pose human health hazard by bypassing the defenses 3 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 1B 4 

would result in PM2.5 and PM10 concentrations at receptor locations that are below the significance 5 

thresholds adopted by the YSAQMD. As such, localized particulate matter concentrations at analyzed 6 

receptors would not result in significant human health impacts. No mitigation is required. 7 

Impact AQ-11: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 8 

Matter in Excess of BAAQMD’s Health-Based Concentration Thresholds 9 

NEPA Effects: As shown in Table 22-30, construction would increase PM10 and PM2.5 emissions in 10 

BAAQMD, which may pose inhalation-related health risks for receptors exposed to certain 11 

concentrations. 12 

PM2.5 and PM10 concentrations at sensitive receptors locations were assessed using the EPA’s 13 

AERMOD dispersion. The methodology described in Section 22.3.1.3 provides a more detailed 14 

summary of the approach used to conduct the analysis. Appendix 22C, Bay Delta Conservation Plan 15 

Air Dispersion Modeling and Health Risk Assessment for Construction Emissions, provides an in-depth 16 

discussion of the methodology and results. 17 

As shown in Table 22-35, maximum predicted PM2.5 concentrations are less than BAAQMD’s 18 

adopted threshold. The project would also implement all air district recommended onsite fugitive 19 

dust controls, such as regular watering. Accordingly, this alternative’s effect of exposure of sensitive 20 

receptors to localized particulate matter concentrations would not be adverse. 21 

Table 22-35. Alternative 1B PM10 and PM2.5 Concentration Results in BAAQMD  22 

Parameter 

PM10 PM2.5 

Annual (μg/m3) 24-Hour (μg/m3) Annual (μg/m3) 24-Hour (μg/m3) 

Maximum Value 0.2 53 0.04 9 

BAAQMD Threshold - - 0.3 - 

Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for Construction 

Emissions, includes modeling results for all receptors. 

μg/m3 = micrograms per cubic meter 

 23 

CEQA Conclusion: Respirable particulates pose human health hazard by bypassing the defenses 24 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 1B 25 

would result in PM2.5 and PM10 concentrations at receptor locations that are below the significance 26 
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thresholds established by the BAAQMD. As such, localized particulate matter concentrations at 1 

analyzed receptors would not result in significant human health impacts. No mitigation is required. 2 

Impact AQ-12: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 3 

Matter in Excess of SJVAPCD’s Health-Based Concentration Thresholds 4 

NEPA Effects: As shown in Table 22-30, construction would increase PM10 and PM2.5 emissions in 5 

SJVAPCD, which may pose inhalation-related health risks for receptors exposed to certain 6 

concentrations.  7 

PM2.5 and PM10 concentrations at sensitive receptors locations were assessed using the EPA’s 8 

AERMOD dispersion. The methodology described in Section 22.3.1.3 provides a more detailed 9 

summary of the approach used to conduct the analysis. Appendix 22C, Bay Delta Conservation Plan 10 

Air Dispersion Modeling and Health Risk Assessment for Construction Emissions, provides an in-depth 11 

discussion of the methodology and results. 12 

As shown in Table 22-36, maximum predicted annual PM2.5 and PM10 concentrations are less than 13 

SJVAPCD’s adopted thresholds. However, the 24-hour concentrations of PM10 and PM2.5 were 14 

found to exceed the SJVAPCD’s significance thresholds. A total of 108 receptor locations were found 15 

to exceed the SJVAPCD’s 24-hour PM10 significance threshold and two locations were found to 16 

exceed the PM2.5 significance threshold. The primary emission sources that contribute toward the 17 

exceedances are construction of the intakes.  18 

As discussed above, DWR has identified several environmental commitments to reduce 19 

construction-related particulate matter in the SJVAPCD (see Appendix 3B, Environmental 20 

Commitments). While these commitments will reduce localized particulate matter emissions, 21 

concentrations at receptor locations may still exceed SJVAPCD’s 24-hour PM10 and PM2.5 threshold. 22 

The receptors exposed to PM10 concentrations in excess of SJVAPCD’s threshold could experience 23 

increased risk for adverse human health effects. Mitigation Measure AQ-9 is available to address this 24 

effect. 25 

Table 22-36. Alternative 1B PM10 and PM2.5 Concentration Results in SJVAPCD  26 

Parameter 

PM10 PM2.5 

Annual (μg/m3) 24-Hour (μg/m3) Annual (μg/m3) 24-Hour (μg/m3) 

Maximum Value 0.7 88 0.1 13 

SJVAPCD Threshold 2.08 10.4 2.08 10.4 

Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for Construction 

Emissions, includes modeling results for all receptors. 

μg/m3 = micrograms per cubic meter 

 27 

CEQA Conclusion: Respirable particulates pose human health hazard by bypassing the defenses 28 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 1B 29 

would result in PM10 and PM2.5 concentrations at receptor locations that are above the significance 30 

thresholds established by the SJVAPCD. As such, localized particulate matter concentrations at 31 

analyzed receptors would result in significant human health impacts. Mitigation Measure AQ-9 32 

outlines a tiered strategy to reduce PM10 concentrations and public exposure to a less-than-33 

significant level.  34 
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Mitigation Measure AQ-9: Implement Measures to Reduce Re-Entrained Road Dust and 1 

Receptor Exposure to PM2.5 and PM10 2 

Please see Mitigation Measure AQ-9 under Impact AQ-9 in the discussion of Alternative 1A. 3 

Impact AQ-13: Exposure of Sensitive Receptors to Health Hazards from Localized Carbon 4 

Monoxide  5 

NEPA Effects: Continuous engine exhaust may elevate localized CO concentrations. Receptors 6 

exposed to these CO “hot-spots” may have a greater likelihood of developing adverse health effects 7 

(as described in Section 22.1.2). CO hot-spots are typically observed at heavily congested 8 

intersections where a substantial number of gasoline-powered vehicles idle for prolonged durations 9 

throughout the day. Construction sites are less likely to result in localized CO hot-spots due to the 10 

nature of construction activities (Sacramento Metropolitan Air Quality Management District 2014), 11 

which normally utilize diesel-powered equipment for intermittent or short durations. Moreover, 12 

construction sites must comply with the Occupational Safety and Health Administration’s (OSHA) CO 13 

exposure standards for onsite workers. Unlike regional pollutants (e.g., ROG and NOX), CO 14 

concentrations also dissipate as a function of distance and will therefore be lower at offsite receptor 15 

locations. Accordingly, given that construction activities typically do not result in CO hot-spots, 16 

onsite concentrations must comply with OSHA standards, and CO levels dissipate as a function of 17 

distance, equipment-generated CO emissions (see Table 22-30) are not anticipated to result in 18 

adverse health hazards to sensitive receptors. 19 

Construction traffic may contribute to increased roadway congestion, which could lead to conditions 20 

conducive to CO hot-spot formation. As shown in Table 19-17, the highest peak hour traffic volumes 21 

under BPBGPP—11,968 vehicles per hour—would occur on westbound Interstate 80 between 22 

Suisun Valley Road and State Route 12. This is about half of the congested traffic volume modeled by 23 

BAAQMD (24,000 vehicles per hour) that would be needed to contribute to a localized CO hot-spot, 24 

and less than half of the traffic volume modeled by SMAQMD (31,600 vehicles per hour). The 25 

BAAQMD’s and SMAQMD’s CO screening criteria were developed based on County average vehicle 26 

fleets that are primarily comprised of gasoline vehicles. Construction vehicles would be 27 

predominantly diesel trucks, which generate fewer CO emissions per idle-hour and vehicle mile 28 

traveled than gasoline-powered vehicles. Accordingly, the air district screening thresholds provide a 29 

conservative evaluation threshold for the assessment of potential CO emissions impacts during 30 

construction. 31 

Based on the above analysis, even if all 11,968 vehicles on the modeled traffic segment drove 32 

through the same intersection in the peak hour, CO concentrations adjacent to the traveled way 33 

would not exceed the CAAQS or NAAQS according to BAAQMD’s and SMAQMD’s screening criteria. 34 

Thus, construction traffic is not anticipated to result in adverse health hazards to sensitive 35 

receptors. 36 

CEQA Conclusion: Continuous engine exhaust may elevate localized CO concentrations. Receptors 37 

exposed to these CO “hot-spots” may have a greater likelihood of developing adverse health effects. 38 

Construction sites are less likely to result in localized CO hot-spots due to the nature of construction 39 

activities (Sacramento Metropolitan Air Quality Management District 2014), which normally utilize 40 

diesel-powered equipment for intermittent or short durations. Moreover, construction sites must 41 

comply with the OSHA CO exposure standards for onsite workers. Accordingly, given that 42 

construction activities typically do not result in CO hot-spots, onsite concentrations must comply 43 

with OSHA standards, and CO levels dissipate as a function of distance, equipment-generated CO 44 
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emissions are not anticipated to result in significant health hazards to sensitive receptors. Similarly, 1 

peak-hour construction traffic on local roadways would not exceed BAAQMD’s or SMAQMD’s 2 

conservative screening criteria for the formation potential CO hot-spots. This impact would be less 3 

than significant. No mitigation is required.,. 4 

Impact AQ-14: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 5 

Matter in Excess of SMAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 6 

NEPA Effects: As shown in Table 22-30, construction of Alternative 1B would increase DPM 7 

emissions in SMAQMD, which poses inhalation-related chronic non-cancer hazard and cancer risks if 8 

adjacent receptors are exposed to significant DPM concentrations for prolonged durations.  9 

Receptor exposure to construction DPM emissions was assessed by predicting the health risks in 10 

terms of excess cancer and non-cancer hazard impacts using the EPA’s AERMOD dispersion 11 

modeling and guidance published by OEHHA. Based on HRA results detailed in Appendix 22C, Bay 12 

Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for Construction 13 

Emissions, Alternative 1B would not exceed the SMAQMD’s thresholds for chronic non-cancer or 14 

cancer risks (see Table 22-37), and thus, would not expose sensitive receptors to substantial 15 

pollutant concentrations. Therefore, this alternative’s effect of exposure of sensitive receptors to 16 

DPM emissions and their health hazards during construction would not be adverse.  17 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 18 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 19 

durations. The DPM generated during Alternative 1B construction would not exceed the SMAQMD’s 20 

chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors to 21 

substantial health hazards. Therefore, this impact for DPM emissions would be less than significant. 22 

No mitigation is required. 23 

Table 22-37. Alternative 1B Health Hazards from DPM Exposure in the Sacramento Metropolitan 24 

Air Quality Management District 25 

Parameter  Chronic Health Hazard Cancer Health Risk 

Maximum Value at MEI 0.003  9 per million 

Thresholds 1 10 per million 

Source: Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment 
for Construction Emissions. 

MEI = maximally exposed individual. 

 26 

Impact AQ-15: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 27 

Matter in Excess of YSAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 28 

NEPA Effects: As shown in Table 22-30, construction of Alternative 1B would increase DPM 29 

emissions in YSAQMD, which poses inhalation-related chronic non-cancer hazard and cancer risks if 30 

adjacent receptors are exposed to significant DPM concentrations for prolonged durations.  31 

Receptor exposure to construction DPM emissions was assessed by predicting the health risks in 32 

terms of excess cancer and non-cancer hazard impacts using the EPA’s AERMOD dispersion 33 

modeling and guidance published by OEHHA. Based on HRA results detailed in Appendix 22C, Bay 34 

Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for Construction 35 
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Emissions, Alternative 1B would not exceed YSAQMD’s non-cancer or cancer health thresholds (see 1 

Table 22-38) and, thus, would not expose sensitive receptors to substantial pollutant 2 

concentrations. Therefore, this alternative’s effect of exposure of sensitive receptors to DPM 3 

emissions and their health hazards during construction would not be adverse. 4 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 5 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 6 

durations. The DPM generated during Alternative 1B construction would not exceed the YSAQMD’s 7 

chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors to 8 

substantial health hazards. Therefore, this impact for DPM emissions would be less than significant. 9 

No mitigation is required. 10 

Table 22-38. Alternative 1B Health Hazards from DPM Exposure in the Yolo-Solano Air Quality 11 

Management District 12 

Parameter  Chronic Health Hazard Cancer Health Risk 

Maximum Value 0.0014 4 per million 

YSAQMD Thresholds 1 10 per million 

Source: Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for 
Construction Emissions 

Note: Emissions would not be generated in Yolo County. However, emissions from the adjacent 
Sacramento County could affect sensitive receptors in Yolo County. 

 13 

Impact AQ-16: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 14 

Matter in Excess of BAAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 15 

NEPA Effects: As shown in Table 22-30, construction would increase DPM emissions in the 16 

BAAQMD, particularly near sites involving the greatest duration and intensity of construction 17 

activities. DPM poses inhalation-related chronic non-cancer hazard and cancer risks if adjacent 18 

receptors are exposed to significant DPM concentrations for prolonged durations. 19 

Receptor exposure to construction DPM emissions was assessed by predicting the health risks in 20 

terms of excess cancer and non-cancer hazard impacts using the EPA’s AERMOD dispersion 21 

modeling and guidance published by OEHHA. Based on the HRA results detailed in Appendix 22C, 22 

Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for Construction 23 

Emissions, Alternative 1B would not exceed the BAAQMD’s chronic non-cancer or cancer thresholds 24 

(see Table 22-39) and, thus, would not expose sensitive receptors to substantial pollutant 25 

concentrations. Therefore, this alternative’s effect of exposure of sensitive receptors to DPM 26 

emissions and their health hazards during construction would not be adverse. 27 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 28 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 29 

durations. The DPM generated during Alternative 1B construction would not exceed the BAAQMD’s 30 

chronic non-cancer or cancer thresholds. Therefore, this impact for DPM emissions would be less 31 

than significant. No mitigation is required. 32 
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Table 22-39. Alternative 1B Health Hazards from DPM Exposure in the Bay Area Air Quality 1 

Management District  2 

Alternative 1B Chronic Health Hazard Cancer Health Risk 

Maximum Value 0.0017 5 per million 

BAAQMD Thresholds 1 10 per million 

Source: Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for 
Construction Emissions 

Note: Emissions would not be generated in Yolo County. However, emissions from the adjacent 
Sacramento County could affect sensitive receptors in Yolo County. 

 3 

Impact AQ-17: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 4 

Matter in Excess of SJVAPCD’s Chronic Non-Cancer and Cancer Risk Thresholds 5 

NEPA Effects: As shown in Table 22-30, construction would result in an increase of DPM emissions 6 

in the SJVAPCD, particularly near sites involving the greatest duration and intensity of construction 7 

activities. DPM poses inhalation-related chronic non-cancer hazard and cancer risks if adjacent 8 

receptors are exposed to significant DPM concentrations for prolonged durations.  9 

Receptor exposure to construction DPM emissions was assessed by predicting the health risks in 10 

terms of excess cancer and non-cancer hazard impacts using the EPA’s AERMOD dispersion 11 

modeling and guidance published by OEHHA. Based on HRA results detailed in Appendix 22C, Bay 12 

Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for Construction 13 

Emissions, Alternative 1B would exceed the SJVAPCD’s cancer threshold at two receptors location in 14 

the middle of multiple project features (Table 22-40) and, thus, would expose sensitive receptors to 15 

substantial pollutant concentrations. 16 

Table 22-40. Alternative 1B Health Hazards from DPM Exposure in the San Joaquin Valley Air 17 

Pollution Control District 18 

Alternative 1B Chronic Health Hazard Cancer Health Risk 

Maximum Value 0.004 15 per million 

SJVAPCD Thresholds 1 10 per million 

Source: Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for 
Construction Emissions 

Note: Emissions would not be generated in Yolo County. However, emissions from the adjacent 
Sacramento County could affect sensitive receptors in Yolo County. 

 19 

As discussed above, DWR has identified several environmental commitments to reduce 20 

construction-related diesel particulate matter in the SJVAPCD (see Appendix 3B, Environmental 21 

Commitments). While these commitments will reduce localized diesel particulate matter emissions, 22 

cancer risk levels were found to exceed the significance threshold at some of the analyzed receptors 23 

and those locations could experience increased risk for adverse human health effects. Therefore, this 24 

alternative’s effect of exposure of sensitive receptors to health hazards during construction would 25 

be adverse.  26 

Mitigation Measure AQ-16 would be available to reduce exposure to substantial cancer risk by 27 

relocating affected receptors. Although Mitigation Measure AQ-16 would reduce the severity of this 28 
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effect, the BDCP proponents are not solely responsible for implementation of the measure. If a 1 

landowner chooses not to accept DWR’s offer of relocation assistance, an adverse effect in the form 2 

excess cancer risk above air district thresholds would occur. Therefore, this effect would be adverse. 3 

If, however, all landowners accept DWR’s offer of relocation assistance, effects would not be 4 

adverse. 5 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 6 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 7 

durations. The DPM generated during Alternative 1B construction would exceed the SJVAPCD’s 8 

cancer threshold at two receptor locations, and thus would expose sensitive receptors to substantial 9 

pollutant concentrations. Therefore, this impact for DPM emissions would be significant. 10 

Mitigation Measure AQ-16 would be available to reduce exposure to substantial cancer risk by 11 

relocating affected receptors. Although Mitigation Measure AQ-16 would reduce the severity of this 12 

effect, the BDCP proponents are not solely responsible for implementation of the measure. If a 13 

landowner chooses not to accept DWR’s offer of relocation assistance, a significant impact in the 14 

form excess cancer risk above air district thresholds would occur. Therefore, this effect would be 15 

significant and unavoidable. If, however, all landowners accept DWR’s offer of relocation assistance, 16 

the impact would be less than significant. 17 

Mitigation Measure AQ-16: Relocate Sensitive Receptors to Avoid Excess Cancer Risk 18 

Please see Mitigation Measure AQ-16 under Impact AQ-16 in the discussion of Alternative 1A. 19 

Impact AQ-18: Exposure of Sensitive Receptors to Coccidioides immitis (Valley Fever)  20 

NEPA Effects: As discussed under Alternative 1A, earthmoving activities during construction could 21 

release C. immitis spores if filaments are present and other soil chemistry and climatic conditions 22 

are conducive to spore development. Receptors adjacent to the construction area may therefore be 23 

exposed to increase risk of inhaling C. immitis spores and subsequent development of Valley Fever. 24 

Dust-control measures are the primary defense against infection (United States Geological Survey 25 

2000). Implementation of advanced air-district recommended fugitive dust controls outlined in 26 

Appendix 3B, Environmental Commitments, would avoid dusty conditions and reduce the risk of 27 

contracting Valley Fever through routine watering and other controls. Therefore, this alternative’s 28 

effect of exposure of sensitive receptors to increased Valley Fever risk during construction would 29 

not be adverse. 30 

CEQA Conclusion: Construction of the water conveyance facility would involve earthmoving 31 

activities that could release C. immitis spores if filaments are present and other soil chemistry and 32 

climatic conditions are conducive to spore development. Receptors adjacent to the construction area 33 

may therefore be exposed to increase risk of inhaling C. immitis spores and subsequent development 34 

of Valley Fever. Implementation of air-district recommended fugitive dust controls outlined in 35 

Appendix 3B, Environmental Commitments, would avoid dusty conditions and reduce the risk of 36 

contracting Valley Fever through routine watering and other controls. Therefore, this impact would 37 

be less than significant. No mitigation is required. 38 
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Impact AQ-19: Creation of Potential Odors Affecting a Substantial Number of People during 1 

Construction or Operation of the Proposed Water Conveyance Facility 2 

NEPA Effects: As discussed under Alternative 1A, odors from construction activities would be 3 

localized and generally confined to the immediate area surrounding the construction site. Moreover, 4 

odors would be temporary and localized, and they would cease once construction activities have 5 

been completed. Thus, it is not anticipated that construction of CM1 would create objectionable 6 

odors from construction equipment or asphalt paving. 7 

Construction of the water conveyance facility would require removal of subsurface material during 8 

tunnel excavation and sediment removal. As discussed under Alternative 1A, geotechnical tests 9 

indicate that VOC levels in Plan Area soils are below the method detection limits, indicating that 10 

organic decay of exposed RTM and sediment will be relatively low (URS 2014). Moreover, drying 11 

and stockpiling of the removed RTM and sediment will occur under aerobic conditions, which will 12 

further limit any potential decomposition and associated malodorous products. Accordingly, it is not 13 

anticipated that tunnel and sediment excavation would create objectionable odors. 14 

Typical facilities known to produce odors include landfills, wastewater treatment plants, food 15 

processing facilities, and certain agricultural activities. Alternative 1B would not result in the 16 

addition of facilities associated with odors, and as such, long-term operation of the water 17 

conveyance facility would not result in objectionable odors. 18 

CEQA Conclusion: Alternative 1B would not result in the addition of major odor producing facilities. 19 

Diesel emissions during construction could generate temporary odors, but these would quickly 20 

dissipate and cease once construction is completed. Likewise, potential odors generated during 21 

asphalt paving would be addressed through mandatory compliance with air district rules and 22 

regulations. While tunnel excavation would unearth substantial quantities of RTM, geotechnical 23 

tests indicate that soils in the Plan Area have relatively low organic constituents. Moreover, drying 24 

and stockpiling of the removed RTM will occur under aerobic conditions, which will further limit 25 

any potential decomposition and associated malodorous products. Accordingly, the impact of 26 

exposure of sensitive receptors to potential odors would be less than significant. No mitigation is 27 

required. 28 

Impact AQ-20: Generation of Criteria Pollutants in the Excess of Federal De Minimis 29 

Thresholds from Construction and Operation and Maintenance of the Proposed Water 30 

Conveyance Facility 31 

NEPA Effects: EPA’s General Conformity Rule (40 CFR Parts 51 and 93) only applies to Federal 32 

actions that are taken in EPA-designated “nonattainment” or “maintenance” areas. Accordingly, as 33 

outlined in Section III.A of the General Conformity Rule, “only actions which cause emissions in 34 

designated nonattainment and maintenance areas are subject to the regulations”. Criteria pollutant 35 

emissions resulting from construction and operation of Alternative 1B in the SFNA, SJVAB, and 36 

SFBAAB are presented in Table 22-41. Exceedances of the federal de minimis thresholds are shown 37 

in underlined text. 38 

Sacramento Federal Nonattainment Area 39 

As shown in Table 22-41, implementation of Alternative 1B would exceed the following SFNA 40 

federal de minimis thresholds: 41 

 ROG: 2023–2024 42 
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 NOX: 2018–2028 1 

 PM10: 2024 2 

ROG and NOX are precursors to ozone and NOX is a precursor to PM, for which the SFNA is in 3 

nonattainment for the NAAQS. Sacramento County is also a maintenance area for the PM10 NAAQS. 4 

Since project emissions exceed the federal de minimis thresholds for ROG, NOX, and PM10, a general 5 

conformity determination must be made to demonstrate that total direct and indirect emissions of 6 

ROG, NOX, and PM10 would conform to the appropriate SFNA SIP for each year of construction in 7 

which the de minimis thresholds are exceeded. 8 

NOX is also a precursor to PM and can contribute to PM formation. As discussed above, Sacramento 9 

County is currently designated maintenance for the PM10 NAAQS and portions of the SVAB are 10 

designated nonattainment for the PM2.5 NAAQS. NOX emissions in excess of 100 tons per year in 11 

Sacramento County trigger a secondary PM10 precursor threshold, whereas NOX emissions in excess 12 

of 100 tons per year in the SVAB trigger a secondary PM2.5 precursor threshold. Since NOX 13 

emissions can contribute to PM formation, NOX emissions in excess of these secondary precursor 14 

thresholds could conflict with the applicable PM10 and PM2.5 SIPs. Accordingly, NOX offsets pursued 15 

for the purposes of general conformity for those years in which NOX emissions exceed 100 tons must 16 

occur within the federally designated PM2.5 nonattainment and PM10 maintenance areas of the 17 

SVAB.  18 

As shown in Table 22-31, NOX emissions generated by construction activities in SMAQMD 19 

(Sacramento County) would exceed 100 tons per year between 2019 and 2027. The project 20 

therefore triggers the secondary PM10 precursor threshold, requiring all NOX offsets for 2019 21 

through 2027 to occur within Sacramento County.  22 

Given the magnitude of NOX emissions and the limited geographic scope available for offsets in 2019 23 

through 2027 (Sacramento County), neither Mitigation Measures AQ-1a nor 1b could feasibly reduce 24 

NOX emissions to net zero for the purposes of general conformity. 27 This impact would be adverse. 25 

In the event that Alternative 1B is selected as the APA, Reclamation, USFWS, and NMFS would need 26 

to demonstrate that conformity is met for NOX and secondary PM10 formation through a local air 27 

quality modeling analysis (i.e., dispersion modeling) or other acceptable methods to ensure project 28 

emissions do not cause or contribute to any new violations of the NAAQS or increase the frequency 29 

or severity of any existing violations. 30 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 31 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 32 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 33 

Thresholds for Other Pollutants 34 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A. 35 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 36 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 37 

                                                             
27 The secondary PM precursor thresholds are triggered through the General Conformity Regulation (40 CFR 
93.153 (a)(1)). Accordingly, confinement of the geographic scope for available offsets only applies to the General 
Conformity determination and does not influence mitigation feasibility for Impacts AQ-1 or AQ-28.  
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within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 1 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 2 

Other Pollutants 3 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 4 
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Table 22-41. Criteria Pollutant Emissions from Construction and Operation of Alternative 1B in 1 

Nonattainment and Maintenance Areas of the SFNA, SJVAB, and SFBAAB (tons/year) 2 

Year 

Sacramento Federal Nonattainment Area 

ROG NOX
a COb PM10c PM2.5 SO2 

2016 0 0 0 0 0 0 

2017 0 0 0 0 0 0 

2018 8 54 0 28 5 <1 

2019 18 135 1 52 10 1 

2020 13 109 1 30 7 <1 

2021 15 123 2 44 9 <1 

2022 16 138 6 64 11 1 

2023 31 252 6 95 16 2 

2024 37 292 6 121 21 2 

2025 20 151 4 74 13 1 

2026 17 117 3 64 11 1 

2027 18 139 4 75 13 1 

2028 7 55 5 26 5 <1 

2029 0 0 0 0 0 0 

ELT 0.18 1.07 2.30 0.36 0.11 0.01 

LLT 0.15 0.90 2.20 0.35 0.09 <0.01 

De Minimis 25 25 100 100 100 100 

Year 

San Joaquin Valley Air Basin 

ROG NOX
a COb PM10 PM2.5 SO2 

2016 0 0 0 2 <1 0 

2017 0 0 0 0 0 0 

2018 13 74 <1 51 8 <1 

2019 46 327 <1 118 23 1 

2020 30 256 <1 54 13 1 

2021 33 273 <1 59 14 1 

2022 22 166 <1 42 9 <1 

2023 13 86 <1 33 6 <1 

2024 11 73 <1 27 5 <1 

2025 1 5 <1 8 1 <1 

2026 <1 2 <1 3 0 <1 

2027 <1 <1 <1 3 1 <1 

2028 0 0 0 2 <1 0 

2029 0 0 0 0 0 0 

ELT 0.00 0.01 0.01 0.00 0.00 0.00 

LLT 0.00 0.00 0.01 0.00 0.00 0.00 

De Minimis 10 10 100 100 100 100 
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Year 

San Francisco Bay Area Air Basin 

ROG NOX
a COb PM10d PM2.5 SO2 

2016 0 0 0 - 0 0 

2017 0 0 0 - 0 0 

2018 <1 3 1 - 1 <1 

2019 1 10 2 - 1 <1 

2020 1 11 2 - 1 <1 

2021 1 13 2 - 1 <1 

2022 1 12 2 - 2 <1 

2023 4 37 5 - 4 <1 

2024 8 64 5 - 5 1 

2025 5 36 3 - 3 <1 

2026 4 32 3 - 3 <1 

2027 3 22 2 - 3 <1 

2028 <1 2 1 - 1 <1 

2029 0 0 0 - 0 0 

ELT 0.00 0.00 0.00 - 0.00 0.00 

LLT 0.00 0.00 0.00 - 0.00 0.00 

De Minimis 100 100 100 - 100 100 

Notes 
a NOX emissions in excess of 100 tons per year within federally designated PM10 and PM2.5 nonattainment 

or maintenance areas trigger a secondary PM10 and PM2.5 precursor threshold. NOX emissions in excess 
of this secondary threshold could conflict with the applicable PM10 and PM2.5 SIPs. Accordingly, NOX 
offsets pursued for the purposes of general conformity for those years in which NOX emissions exceed 100 
tons must occur within the federally designated PM2.5 nonattainment and PM10 maintenance areas, as 
applicable.  

b The proposed water conveyance facility is located within a federally designated CO attainment area. 
Accordingly, CO emissions generated by construction of CM1 are not subject to the General Conformity 
Rule and are excluded from the emissions summary and general conformity analysis (40 CFR Part 51 and 
93, Section III.A). Emissions presented in the table are limited those generated by haul trucks, which would 
occur in federally designated CO maintenance area. 

c There are no federally designated PM10 maintenance areas in Yolo County. Accordingly, PM10 emissions 
generated by construction of CM1 in Yolo County are not subject to the General Conformity Rule and are 
excluded from the emissions summary and general conformity analysis for the SFNA (40 CFR Part 51 and 
93, Section III.A). Emissions presented in the table are limited those generated within Sacramento County. 

c There are no federally designated PM10 nonattainment or maintenance areas in the SFBAAB. Accordingly, 
PM10 emissions generated by construction of CM1 are not subject to the General Conformity Rule and are 
excluded from the emissions summary and general conformity analysis (40 CFR Part 51 and 93, Section 
III.A). 

 1 

San Joaquin Valley Air Basin 2 

As shown in Table 22-41, implementation of Alternative 1B would exceed the following SJVAB 3 

federal de minimis thresholds: 4 

 ROG: 2018–2024 5 
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 NOX: 2018–2024 1 

 PM10: 2019 2 

ROG and NOX are precursors to ozone and NOX is a precursor to PM, for which the SJVAB is in 3 

nonattainment for the NAAQS. The SJVAB is also a maintenance area for the PM10 NAAQS. Since 4 

project emissions exceed the federal de minimis threshold for ROG, NOX, and PM10, a general 5 

conformity determination must be made to demonstrate that total direct and indirect emissions of 6 

ROG, NOX, and PM10 would conform to the appropriate SJVAB SIP for each year of construction in 7 

which the de minimis thresholds are exceeded. 8 

NOX is also a precursor to PM and can contribute to PM formation. As discussed above, the SJVAB is 9 

currently designated maintenance for the PM10 NAAQS and nonattainment for the PM2.5 NAAQS. 10 

NOX emissions in excess of 100 tons per year trigger a secondary PM precursor threshold, and could 11 

conflict with the applicable PM10 and PM2.5 SIPs. As shown in Table 22-41, NOX emissions 12 

generated by construction activities in the SJVAB would exceed 100 tons per year between 2019 and 13 

2022. NOX offsets pursued for the purposes of general conformity for those years in which NOX 14 

emissions exceed 100 tons must occur within the federally designated PM2.5 nonattainment and 15 

PM10 maintenance areas of the SJVAB, which are consistent with the larger nonattainment 16 

boundary for ozone. 17 

As shown in Appendix 22E, General Conformity Determination, Attachment 22E-1, SJVAPCD confirms 18 

that sufficient emissions reduction credits would be available to fully offset ROG, NOX, and PM10 19 

emissions in excess of the federal de minimis thresholds zero through implementation of Mitigation 20 

Measures AQ-4a and 4b. Mitigation Measures AQ-4a and 4b will ensure the requirements of the 21 

mitigation and offset program are implemented and conformity requirements for ROG, NOX, and 22 

PM10 are met, should Alternative 1B be selected as the APA. 23 

Mitigation Measure AQ-4a: Mitigate and Offset Construction-Generated Criteria Pollutant 24 

Emissions within SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General 25 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 26 

Applicable SJVAPCD CEQA Thresholds for Other Pollutants 27 

Please see Mitigation Measure AQ-4a under Impact AQ-4 in the discussion of Alternative 1A. 28 

Mitigation Measure AQ-4b: Develop an Alternative or Complementary Offsite Mitigation 29 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 30 

within the SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General Conformity 31 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable SJVAPCD 32 

CEQA Thresholds for Other Pollutants 33 

Please see Mitigation Measure AQ-4b under Impact AQ-4 in the discussion of Alternative 1A. 34 

San Francisco Bay Area Air Basin 35 

As shown in Table 22-41, implementation of Alternative 1B would not exceed any of the SFBAAB 36 

federal de minimis thresholds. Accordingly, a general conformity determination is not required as 37 

total direct and indirect emissions would conform to the appropriate SFBAAB SIPs. 38 

CEQA Conclusion: SFNA and SJVAB are classified as nonattainment or maintenance areas with 39 

regard to the ozone and PM10 NAAQS, and the impact of increases in criteria pollutant emissions 40 
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above the air basin de minimis thresholds could conflict with or obstruct implementation of the 1 

applicable air quality plans. Since construction emissions in the SFNA and SJVAB would exceed the 2 

de minimis thresholds for ROG, NOX, and PM10, this impact would be significant.  3 

Mitigation Measures AQ-4a and AQ-4b would ensure project emissions would not result in an 4 

increase in regional ROG, NOX, or PM10 in the SJVAB. These measures would therefore ensure total 5 

direct and indirect ROG, NOX, and PM10 emissions generated by the project would conform to the 6 

appropriate SJVAB SIPs by offsetting the action’s emissions in the same or nearby area to net zero. 7 

Accordingly, impacts would be less than significant with mitigation in the SJVAB.  8 

Although Mitigation Measures AQ-1a and AQ-1b would reduce NOX in the SFNA, given the magnitude 9 

of NOX emissions and the limited geographic scope available for offsets (Sacramento County), 10 

neither measure could feasibly reduce NOX emissions to net zero for the purposes of general 11 

conformity. This impact would be significant and unavoidable in the SFNA.  12 

Emissions generated within the SFBAAB would not exceed the SFBAAB de minimis thresholds and 13 

would therefore conform to the appropriate SFBAAB SIPs. No mitigation is required. 14 

Impact AQ-21: Generation of Cumulative Greenhouse Gas Emissions during Construction of 15 

the Proposed Water Conveyance Facility 16 

NEPA Effects: GHG (CO2, CH4, N2O, SF6, and HFCs) emissions resulting from construction of 17 

Alternative 1B are presented in Table 22-42. Emissions with are presented with implementation of 18 

environmental commitments (see Appendix 3B, Environmental Commitments) and state mandates to 19 

reduce GHG emissions. State mandates include the RPS, LCFS, and Pavley. These mandates do not 20 

require additional action on the part of DWR, but will contribute to GHG emissions reductions. For 21 

example, Pavley and LCFS will improve the fuel efficiency of vehicles and reduce the carbon content 22 

of transportation fuels, respectively. Equipment used to construct the project will therefore be 23 

cleaner and less GHG intensive than if the state mandates had not been established. 24 
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Table 22-42. GHG Emissions from Construction of Alternative 1B (metric tons/year)a 
1 

Year 
Equipment and 
Vehicles (CO2e) 

Electricity (CO2e) 
Concrete Batching 

(CO2) 
Total CO2e 

2016 0 0 409 409 

2017 0 0 0 0 

2018 56,832 185 50,761 107,777 

2019 175,639 1,033 7,973 184,645 

2020 106,574 4,960 49,542 161,077 

2021 118,358 13,206 98,263 229,827 

2022 103,839 18,545 148,933 271,317 

2023 135,968 16,508 145,408 297,885 

2024 152,412 17,220 173,968 343,600 

2025 71,433 11,616 116,167 199,217 

2026 61,396 4,147 27,838 93,382 

2027 61,806 792 40,147 102,745 

2028 27,294 21 7,899 35,214 

2029 0 1 0 1 

Total 1,071,552 88,234 867,307 2,027,094 

a Emissions estimates do not account for GHG flux from land disturbance. Surface and subsurface (e.g., 
tunneling) activities may oxidize peat soils, releasing GHG emissions. However, recent geotechnical 
surveys indicated that peat is negligible below 80 feet of depth. The tunnel will be placed below this 
range and the design adjusted if peat soils are discovered. Peat material encountered during surface 
excavation for non-tunnel work will be covered with top soil to reduce oxidation when needed. 

Values may not total correctly due to rounding.  

 2 

Table 22-43 summarizes GHG emissions that would be generated in the BAAQMD, SMAQMD, 3 

SJVAPCD, and YSAQMD. The table does not include emissions from electricity generation as these 4 

emissions would be generated by power plants located throughout the state and the specific 5 

location of electricity-generating facilities is unknown (see discussion preceding this impact 6 

analysis). Due to the global nature of GHGs, the determination of effects is based on total emissions 7 

generated by construction (Table 22-43). GHG emissions presented in Table 22-43 are therefore 8 

provided for information purposes only. 9 

Table 22-43. Total GHG Emissions from Construction of Alternative 1B by Air District (metric 10 

tons/year) 11 

Year 
Equipment and Vehicles 

(CO2e) 
Concrete Batching 

(CO2)a 
Total CO2eb 

SMAQMD 467,865 433,654 901,518 

YSAQMD 58,320 0 58,320 

SJVAPCD 398,330 433,654 831,983 

BAAQMD 147,038 0 147,038 

a Emissions assigned to each air district based on the number of batching plants located in that air district.  
b Values may not total correctly due to rounding. 

 12 
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Construction of Alternative 1B would generate a total of 2.0 metric tons of GHG emissions after 1 

implementation of environmental commitments and state mandates (see Appendix 3B, 2 

Environmental Commitments). This is equivalent to adding 427,000 typical passenger vehicles to the 3 

road during construction (U.S. Environmental Protection Agency 2014e). As discussed in section 4 

22.3.2, Determination of Effects, any increase in emissions above net zero associated with 5 

construction of the BDCP water conveyance features would be adverse. Accordingly, this effect 6 

would be adverse. Mitigation Measure AQ-21, which would develop a GHG Mitigation Program to 7 

reduce construction-related GHG emissions to net zero, is available address this effect. 8 

CEQA Conclusion: Construction of Alternative 1B would generate a total of 2.0 metric tons of GHG 9 

emissions. This is equivalent to adding 427,000 typical passenger vehicles to the road during 10 

construction (U.S. Environmental Protection Agency 2014e). As discussed in section 22.3.2, 11 

Determination of Effects, any increase in emissions above net zero associated with construction of 12 

the BDCP water conveyance features would be significant. Mitigation Measure AQ-21 would develop 13 

a GHG Mitigation Program to reduce construction-related GHG emissions to net zero. Accordingly, 14 

this impact would be less-than-significant with implementation of Mitigation Measure AQ-21. 15 

Mitigation Measure AQ-21: Develop and Implement a GHG Mitigation Program to Reduce 16 

Construction Related GHG Emissions to Net Zero (0) 17 

Please see Mitigation Measure AQ-21 under Impact AQ-21 in the discussion of Alternative 1A. 18 

Impact AQ-22: Generation of Cumulative Greenhouse Gas Emissions from Operation and 19 

Maintenance of the Proposed Water Conveyance Facility and Increased Pumping 20 

NEPA Effects: Operation of Alternative 1B would generate direct and indirect GHG emissions. 21 

Sources of direct emissions include heavy-duty equipment, on road crew trucks, and employee 22 

vehicle traffic. Indirect emissions would be generated predominantly by electricity consumption 23 

required for pumping as well as, maintenance, lighting, and other activities.  24 

Table 22-44 summarizes long-term operational GHG emissions associated with operations, 25 

maintenance, and increased SWP pumping. Emissions were quantified for both ELT and LLT 26 

conditions, although activities would take place annually until project decommissioning. Emissions 27 

include state mandates to reduce GHG emissions (described in Impact AQ-21) are presented (there 28 

are no BDCP specific operational environmental commitments). Total CO2e emissions are compared 29 

to both the No Action Alternative (NEPA point of comparison) and Existing Conditions (CEQA 30 

baseline). As discussed in Section 22.3.1.2, equipment emissions are assumed to be zero under both 31 

the No Action Alternative (NEPA point of comparison) and Existing Conditions (CEQA baseline). The 32 

equipment emissions presented in Table 22-44 are therefore representative of project impacts for 33 

both the NEPA and CEQA analysis. 34 
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Table 22-44. GHG Emissions from Operation, Maintenance, and Increased SWP Pumping, Alternative 1 

1B (metric tons/year) 2 

Condition  

Equipment 
CO2e 

SWP Electricity CO2e 

 

Total CO2e 

NEPA Point of 
Comparison 

CEQA 
Baseline 

NEPA Point of 
Comparison 

CEQA 
Baseline 

ELT  436 - 224,103  - 224,538 

LLT  418 62,754 24,293  63,172 24,712 

Note: The NEPA point of comparison compares total CO2e emissions after implementation of Alternative 1B to 
the No Action Alternative, whereas the CEQA baseline compares total CO2e emissions to Existing 
Conditions. 

 3 

Table 22-45 summarizes equipment CO2e emissions that would be generated in the BAAQMD, 4 

SMAQMD, and SJVAPCD (no emissions would be generated in the YSAQMD). The table does not 5 

include emissions from SWP pumping as these emissions would be generated by power plants 6 

located throughout the state (see discussion preceding this impact analysis). GHG emissions 7 

presented in Table 22-45 are therefore provided for information purposes only. 8 

SWP Operational and Maintenance GHG Emissions Analysis 9 

Alternative 1B would add approximately 1,583 GWh28 of additional net electricity demand to 10 

operation of the SWP each year assuming 2060 conditions. Conditions at 2060 (LLT) are used for 11 

this analysis because they yield the largest potential additional net electricity requirements and 12 

therefore represent the largest potential impact. This 1,583 GWh is based on assumptions of future 13 

conditions and operations and includes all additional energy required to operate the project with 14 

BDCP Alternative 1B including any additional energy associated with additional water being moved 15 

through the system. 16 

Table 22-45. Equipment CO2e Emissions from Operation and Maintenance of Alternative 1B by Air 17 

District (metric tons/year)a 
18 

Air District ELT  LLT 

SMAQMD 431 414 

SJVAPCD 3 3 

BAAQMD 2 2 

Total 436 418 

a Emissions do not include emissions generated by increased SWP pumping. 

In the CAP, DWR developed estimates of historical, current, and future GHG emissions. Figure 22-5 19 

shows those emissions as they were projected in the CAP and how those emissions projections 20 

would change with the additional electricity demands needed to operate the SWP with the addition 21 

of BDCP Alternative 1B. As shown in Figure 22-5, in 2024, the year BDCP Alternative 1B is projected 22 

to go online, DWR total emissions jump from around 912,000 metric tons of CO2e to 1.6 million 23 

                                                             
28 Estimated net energy demand differs slightly from what is presented in Chapter 21, Energy. This is because the 
above analysis includes energy needed for transmission and distribution of water along the Valley String, which is 
required to enable a comparison with the assumptions in DWR’s CAP.  
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metric tons of CO2e. This elevated level is approximately 340,000 metric tons of CO2e above DWR’s 1 

designated GHG emissions reduction trajectory (red line, which is the linear interpolation between 2 

DWR’s 2020 GHG emissions goal and DWR’s 2050 GHG emissions goal.) The projection indicates 3 

that after the initial jump in emissions, existing GHG emissions reduction measures would bring the 4 

elevated GHG emissions level back down below DWR’s GHG emissions reduction trajectory by 2043 5 

and that DWR would still achieve its GHG emission reduction goal by 2050. 6 

Because employing only DWR’s existing GHG emissions reduction measures would result in a large 7 

initial increase in emissions and result in DWR emissions exceeding the emissions reduction 8 

trajectory for several years, DWR will take additional actions to reduce GHG emissions if BDCP 9 

Alternative 1B is implemented. 10 

The CAP sets forth DWR’s plan to manage its activities and operations to achieve its GHG emissions 11 

reduction goals. The CAP commits DWR to monitoring its emissions each year and evaluating its 12 

emissions every five years to determine whether it is on a trajectory to achieve its GHG emissions 13 

reduction goals. If it appears that DWR will not meet the GHG emission reduction goals established 14 

in the plan, DWR may make adjustments to existing emissions reduction measures, devise new 15 

measures to ensure achievement of the goals, or take other action. Given the scale of additional 16 

emissions that BDCP Alternative 1B would add to DWR’s total GHG emissions, DWR has evaluated 17 

the most likely method that it would use to compensate for such an increase in GHG emissions: 18 

modification of DWR’s REPP. The DWR REPP (GHG emissions reduction measure OP-1 in the CAP) 19 

describes the amount of additional renewable energy that DWR expects to purchase each year to 20 

meet its GHG emissions reduction goals. The REPP lays out a long-term strategy for renewable 21 

energy purchases, though actual purchases of renewable energy may not exactly follow the schedule 22 

in the REPP and will ultimately be governed by actual operations, measured emissions, and 23 

contracting. 24 

Table 22-46 below shows how the REPP could be modified to accommodate BDCP Alternative 1B, 25 

and shows that additional renewable energy resources could be purchased during years 2022–2025 26 

over what was programmed in the original REPP. The net result of this change is that by 2026 27 

DWR’s energy portfolio would contain nearly 1600 GWh of renewable energy (in addition to 28 

hydropower generated at SWP facilities). This amount is nearly twice the amount called for in the 29 

original DWR REPP (1,592 compared to 792). In later years, 2031–2050, DWR would bring on 30 

slightly fewer additional renewable resources than programmed in the original REPP; however, over 31 

10,000 additional GWh of electricity would be purchased under the modified REPP during the 40 32 

year period 2011–2050 then under the original REPP. Figure 22-6 shows how this modified 33 

Renewable Energy Procurement Plan would affect DWR’s projected future emissions with BDCP 34 

Alternative 1B. 35 
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Table 22-46. Changes in Expected Renewable Energy Purchases 2011–2050 (Alternative 1B) 1 

Year(s) 

Additional GWh of Renewable Power Purchased (Above previous year) 

Original REPP New REPP 

2011–2020 36 36 

2021 72 72 

2022–2025 72 272 

2026–2030 72 72 

2031–2040 108 58 

2041–2050 144 74 

Total Cumulative  52,236 63,036 

 2 

As shown in the analysis above and consistent with the analysis contained in the CAP and associated 3 

Initial Study and Negative Declaration for the CAP, BDCP Alternative 1B would not adversely affect 4 

DWR’s ability to achieve the GHG emissions reduction goals set forth in the CAP. Further, Alternative 5 

1B would not conflict with any of DWR’s specific action GHG emissions reduction measures and 6 

implements all applicable project level GHG emissions reduction measures as set forth in the CAP. 7 

BDCP Alternative 1B is therefore consistent with the analysis performed in the CAP. There would be 8 

no adverse effect. 9 

CEQA Conclusion: SWP GHG emissions currently are below 1990 levels and achievement of the 10 

goals of the CAP means that total DWR GHG emissions will be reduced to 50% of 1990 levels by 11 

2020 and to 80% of 1990 levels by 2050. The implementation of BDCP Alternative 1B would not 12 

affect DWR’s established emissions reduction goals or baseline (1990) emissions and therefore 13 

would not result in a change in total DWR emissions that would be considered significant. Prior 14 

adoption of the CAP by DWR already provides a commitment on the part of DWR to make all 15 

necessary modifications to DWR’s REPP (as described above) or any other GHG emission reduction 16 

measure in the CAP that are necessary to achieve DWR’s GHG emissions reduction goals. Therefore 17 

no amendment to the approved CAP is necessary to ensure the occurrence of the additional GHG 18 

emissions reduction activities needed to account for BDCP-related operational emissions. The effect 19 

of BDCP Alternative 1B with respect to GHG emissions is less than cumulatively considerable and 20 

therefore less than significant. No mitigation is required. 21 

Impact AQ-23: Generation of Cumulative Greenhouse Gas Emissions from Increased CVP 22 

Pumping as a Result of Implementation of CM1 23 

NEPA Effects: As previously discussed, DWR’s CAP cannot be used to evaluate environmental 24 

impacts associated with increased CVP pumping, as emissions associated with CVP are not under 25 

DWR’s control and are not included in the CAP. Accordingly, GHG emissions resulting from increased 26 

CVP energy use are evaluated separately from GHG emissions generated as a result of SWP energy 27 

use. 28 

Under Alternative 1B, operation of the CVP yields the generation of clean, GHG emissions-free, 29 

hydroelectric energy. This electricity is sold into the California electricity market or directly to 30 

energy users. Analysis of the No Action Alternative indicates that the CVP generates and will 31 

continue to generate all of the electricity needed to operate the CVP system and approximately 32 

3,500 GWh of excess hydroelectric energy that would be sold to energy users throughout California. 33 

Implementation of Alternative 1B, however, would result in an increase of 167 GWh in the demand 34 
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for CVP generated electricity, which would result in a reduction of 167 GWh or electricity available 1 

for sale from the CVP to electricity users. This reduction in the supply of GHG emissions-free 2 

electricity to the California electricity users could result in a potential effect impact of the project, as 3 

these electricity users would have to acquire substitute electricity supplies that may result in GHG 4 

emissions (although additional conservation is also a possible outcome as well). 5 

It is unknown what type of power source (e.g., renewable, natural gas) would be substituted for CVP 6 

electricity or if some of the lost power would be made up with higher efficiency. Given State 7 

mandates for renewable energy and incentives for energy efficiency, it is possible that a 8 

considerable amount of this power would be replaced by renewable resources or would cease to be 9 

needed as a result of higher efficiency. However, to ensure a conservative analysis, indirect 10 

emissions were quantified for the entire quantity of electricity (167 GWh) using the current and 11 

future statewide energy mix (adjusted to reflect RPS) (please refer to Appendix 22A, Air Quality 12 

Analysis Methodology, for additional detail on quantification methods). 13 

Substitution of 167 GWh of electricity with a mix of sources similar to the current statewide mix 14 

would result in emissions of 46,714 metric tons of CO2e; however, under expected future conditions 15 

(after full implementation of the RPS), emissions would be 36,300 metric tons of CO2e. 16 

Use of CVP hydroelectricity to meet increased electricity demand from operation of CVP facilities 17 

associated with Alternative 1B would reduce available CVP hydroelectricity to other California 18 

electricity users. Substitution of the lost electricity with electricity from other sources could 19 

indirectly result in an increase of GHG emissions that is comparable or larger than the level of GHG 20 

emissions that trigger mandatory GHG reporting for major facilities. As a result, these emissions 21 

could contribute to a cumulatively considerable effect and are therefore adverse. However, these 22 

emissions would be caused by dozens of independent electricity users, who had previously bought 23 

CVP power, making decisions about different ways to substitute for the lost power. These decisions 24 

are beyond the control of Reclamation or any of the other BDCP Lead Agencies. Further, monitoring 25 

to determine the actual indirect change in emissions as a result of BDCP actions would not be 26 

feasible. In light of the impossibility of predicting where any additional emissions would occur, as 27 

well as Reclamation’s lack of regulatory authority over the purchasers of power in the open market, 28 

no workable mitigation is available or feasible. 29 

CEQA Conclusion: Operation of the CVP is a federal activity beyond the control of any State agency 30 

such as DWR, and the power purchases by private entities or public utilities in the private 31 

marketplace necessitated by a reduction in available CVP-generated hydroelectric power are beyond 32 

the control of the State, just as they are beyond the control of Reclamation. For these reasons, there 33 

are no feasible mitigation measures that could reduce this potentially significant indirect impact, 34 

which is solely attributable to operations of the CVP and not the SWP, to a less than significant level. 35 

This impact is therefore determined to be significant and unavoidable. 36 

Impact AQ-24: Generation of Regional Criteria Pollutants from Implementation of CM2–CM11 37 

NEPA Effects: Table 22-29 summarizes potential construction and operational emissions that may 38 

be generated by implementation of CM2–CM11. See the discussion of Impact AQ-24 under 39 

Alternative 1A. 40 

Criteria pollutants from restoration and enhancement actions could exceed applicable general 41 

conformity de minimis levels and applicable local thresholds. The effect would vary according to the 42 

equipment used in construction of a specific conservation measure, the location, the timing of the 43 
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actions called for in the conservation measure, and the air quality conditions at the time of 1 

implementation; these effects would be evaluated and identified in the subsequent project-level 2 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. The 3 

effect of increases in emissions during implementation of CM2–CM11 in excess of applicable general 4 

conformity de minimis levels and air district regional thresholds (Table 22-8) could violate air basin 5 

SIPs and worsen existing air quality conditions. Mitigation Measure AQ-24 would be available to 6 

reduce this effect, but emissions would still be adverse. 7 

CEQA Conclusion: Construction and operational emissions associated with the restoration and 8 

enhancement actions would result in a significant impact if the incremental difference, or increase, 9 

relative to Existing Conditions exceeds the applicable local air district thresholds shown in Table 22-10 

8; these effects are expected to be further evaluated and identified in the subsequent project-level 11 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. 12 

Mitigation Measure AQ-24 would be available to reduce this effect, but may not be sufficient to 13 

reduce emissions below applicable air quality management district thresholds (see Table 22-8). 14 

Consequently, this impact would be significant and unavoidable. 15 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 16 

District Regulations and Recommended Mitigation are Incorporated into Future 17 

Conservation Measures and Associated Project Activities 18 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 19 

Impact AQ-25: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 20 

Matter, Carbon Monoxide, and Diesel Particulate Matter from Implementation of CM2–CM11 21 

NEPA Effects: The potential for Alternative 1B to expose sensitive receptors increased health 22 

hazards from localized PM, CO, and DPM would be similar to Alternative 1A. Activities shown in 23 

Table 22-29 with the greatest potential to have short or long-term air quality impacts are also 24 

anticipated to have the greatest potential to expose receptors to substantial pollutant 25 

concentrations. The effect would vary according to the equipment used, the location and timing of 26 

the actions called for in the conservation measure, the meteorological and air quality conditions at 27 

the time of implementation, and the location of receptors relative to the emission source. Potential 28 

health effects would be evaluated and identified in the subsequent project-level environmental 29 

analysis conducted for the CM2–CM11 restoration and enhancement actions. 30 

The effect of increases in PM, CO, or DPM (cancer and non-cancer-risk) in excess of applicable air 31 

district thresholds (Table 22-8) at receptor locations could result in adverse health impacts. 32 

Mitigation Measures AQ-24 and AQ-25 would be available to reduce this effect. 33 

CEQA Conclusion: Construction and operational emissions associated with the restoration and 34 

enhancement actions under Alternative 1B would result in a significant impact if PM, CO, or DPM 35 

(cancer and non-cancer-risk) concentrations at receptor locations exceed the applicable local air 36 

district thresholds shown in Table 22-8; these effects are expected to be further evaluated and 37 

identified in the subsequent project-level environmental analysis conducted for the CM2–CM11 38 

restoration and enhancement actions. Mitigation Measures AQ-24 and AQ-25 would ensure localized 39 

concentrations at receptor locations would be below applicable air quality management district 40 

thresholds (see Table 22-8). Consequently, this impact would be less than significant.  41 
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Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 1 

District Regulations and Recommended Mitigation are Incorporated into Future 2 

Conservation Measures and Associated Project Activities 3 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 4 

Mitigation Measure AQ-25: Prepare a Project-Level Health Risk Assessment to Reduce 5 

Potential Health Risks from Exposure to Localized DPM and PM Concentrations  6 

Please see Mitigation Measure AQ-25 under Impact AQ-25 in the discussion of Alternative 1A. 7 

Impact AQ-26: Creation of Potential Odors Affecting a Substantial Number of People from 8 

Implementation of CM2–CM11 9 

NEPA Effects: The potential for Alternative 1B to expose sensitive receptors increased odors would 10 

be similar to Alternative 1A. Accordingly, construction activities associated with CM2-CM11 are not 11 

anticipated to result in nuisance odors. Similarly, while restored land uses associated with the 12 

program have the potential to generate odors from natural processes, the emissions would be 13 

similar in origin and magnitude to the existing land use types in the restored area (e.g., managed 14 

wetlands). Moreover, specific odor effects would be evaluated and identified in the subsequent 15 

project-level environmental analysis conducted for the CM2–CM11 restoration and enhancement 16 

actions. Accordingly, odor-related effects associated with CM2–CM11 would not be adverse.  17 

CEQA Conclusion: Alternative 1B would not result in the addition of major odor producing facilities. 18 

Diesel emissions during construction could generate temporary odors, but these would quickly 19 

dissipate and cease once construction is completed. Increases in wetland, tidal, and upland habitats 20 

may increase the potential for odors from natural processes. However, the origin and magnitude of 21 

odors would be similar to the existing land use types in the restored area (e.g., managed wetlands). 22 

Moreover, specific odor impacts would be evaluated and identified in the subsequent project-level 23 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. 24 

Accordingly, the impact of exposure of sensitive receptors to potential odors would be less than 25 

significant. No mitigation is required. 26 

Impact AQ-27: Generation of Cumulative Greenhouse Gas Emissions from Implementation of 27 

CM2–CM11 28 

NEPA Effects: CM2–CM11CM2–CM11 implemented under Alternative 1B would result in local GHG 29 

emissions from construction equipment and vehicle exhaust, similar to Alternative 1A. Restoration 30 

activities with the greatest potential for emissions include those that break ground and require use 31 

of earthmoving equipment. The type of restoration action and related construction equipment use 32 

are shown in Table 22-29. Implementing CM2–CM11 would also affect long-term sequestration rates 33 

through land use changes, such as conversion of agricultural land to wetlands, inundation of peat 34 

soils, drainage of peat soils, and removal or planting of carbon-sequestering plants. 35 

Without additional information on site-specific characteristics associated with each of the 36 

restoration components, a complete assessment of GHG flux from CM2–CM11 is currently not 37 

possible. The effect of carbon sequestration and CH4 generation would vary by land use type, season, 38 

and chemical and biological characteristics; these effects would be evaluated and identified in the 39 

subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 40 

enhancement actions. Mitigation Measures AQ-24 and AQ-27 would be available to reduce this 41 
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effect. However, due to the potential for increases in GHG emissions from construction and land use 1 

change, this effect would be adverse. 2 

CEQA Conclusion: The restoration and enhancement actions under Alternative 1B could result in a 3 

significant impact if activities are inconsistent with applicable GHG reduction plans, do not 4 

contribute to a lower carbon future, or generate excessive emissions, relative to other projects 5 

throughout the state. These effects are expected to be further evaluated and identified in the 6 

subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 7 

enhancement actions. Mitigation Measures AQ-24 and AQ-27 would be available to reduce this 8 

impact, but may not be sufficient to reduce to a less-than-significant level. Consequently, this impact 9 

would be significant and unavoidable. 10 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 11 

District Regulations and Recommended Mitigation are Incorporated into Future 12 

Conservation Measures and Associated Project Activities 13 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 14 

Mitigation Measure AQ-27: Prepare a Land Use Sequestration Analysis to Quantify and 15 

Mitigate (as Needed) GHG Flux Associated with Conservation Measures and Associated 16 

Project Activities 17 

Please see Mitigation Measure AQ-27 under Impact AQ-27 in the discussion of Alternative 1A. 18 

22.3.3.4 Alternative 1C—Dual Conveyance with West Alignment and 19 

Intakes W1–W5 (15,000 cfs; Operational Scenario A) 20 

A total of five intakes would be constructed under Alternative 1C. They would be sited on the west 21 

bank of the Sacramento River, opposite the locations identified for the pipeline/tunnel and east 22 

alignments. Under this alternative, water would be carried south in a canal along the western side of 23 

the Delta to an intermediate pumping plant and then pumped through a tunnel to a continuing canal 24 

to the proposed Byron Tract Forebay immediately northwest of Clifton Court Forebay (Figures 3-6 25 

and 3-7 in Chapter 3, Description of Alternatives). 26 

Construction and operation of Alternative 1C would require the use of electricity, which would be 27 

supplied by the California electrical grid. Power plants located throughout the state supply the grid 28 

with power, which will be distributed to the Study area to meet project demand. Power supplied by 29 

statewide power plants will generate criteria pollutants. Because these power plants are located 30 

throughout the state, criteria pollutant emissions associated with Alternative 1C electricity demand 31 

cannot be ascribed to a specific air basin or air district within the Study area. Criteria pollutant 32 

emissions from electricity consumption, which are summarized in Table 22-47, are therefore 33 

provided for informational purposes only and are not included in the impact conclusion. 34 
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Table 22-47. Criteria Pollutant Emissions from Electricity Consumption: Construction and Net Project 1 

Operations, Alternative 1C (tons/year) a,b 2 

Year Analysis ROG CO NOX PM10 PM2.5c SO2 

2016 - 0 0 0 0 0 0 

2017 - 0 0 0 0 0 0 

2018 - <1 <1 <1 <1 <1 <1 

2019 - <1 1 <1 <1 <1 1 

2020 - <1 7 1 1 1 3 

2021 - <1 19 1 2 2 8 

2022 - <1 26 2 2 2 11 

2023 - <1 23 2 2 2 10 

2024 - <1 24 2 2 2 10 

2025 - <1 16 1 1 1 7 

2026 - <1 6 <1 <1 <1 2 

2027 - <1 1 <1 <1 <1 <1 

2028 - <1 <1 <1 <1 <1 <1 

2029 - <1 <1 <1 <1 <1 <1 

ELT CEQA 2 17 232 20 20 98 

LLT NEPA 2 21 286 24 24 121 

LLT CEQA 1 9 120 10 10 51 

NEPA  = Compares criteria pollutant emissions after implementation of Alternative 1C to the No Action 
Alternative. 

CEQA  = Compares criteria pollutant emissions after implementation of Alternative 1C to Existing Conditions. 
a Emissions assume implementation of RPS (see Appendix 22A, Air Quality Analysis Methodology). Power 

plants that generate electricity for the proposed project would be subject to local air district permitting 
requirements, including standards to implement BACT to reduce criteria pollutant emissions. 

b Because GHG emissions are cumulative (see Section 22.3.2.1) and not evaluated at the local air basin or air 
district level, they are discussed in Impacts AQ-21 and AQ-22. The GHG analysis for SWP power utilizes 
actual and forecasted GHG emissions rates for the SWP system, which differs slightly from the above 
analysis. Statewide grid average emission factors were utilized for the above analysis as criteria pollutant 
emission factors for SWP were unavailable. Please also note that the above analysis does not account for 
additional renewable energy that will be procured through modifications to DWR’s REPP (see Impact AQ-
22). Accordingly, the emissions results presented above represent a conservative assessment of potential 
criteria pollutant emissions. 

c Emission factors for PM2.5 are currently unavailable. Consequently, PM2.5 emissions were assumed to 
equal PM10 emissions. Because PM2.5 represents a fraction of PM10, this approach represents a 
conservative assessment of PM2.5 emissions from electricity consumption. 

 3 

Construction activities would generate emissions of ozone precursors (ROG and NOX), CO, PM10, 4 

PM2.5, and SO2. Table 22-48 summarizes criteria pollutant emissions that would be generated in the 5 

BAAQMD, SMAQMD, and YSAQMD in pounds per day and tons per year (no construction emissions 6 

would be generated in the SJVAPCD). Emissions estimates include implementation of environmental 7 

commitments (see Appendix 3B, Environmental Commitments). Although emissions are presented in 8 

different units (pounds and tons), the amounts of emissions are identical (i.e., 2,000 pounds is 9 

identical to 1 ton). Summarizing emissions in both pounds per day and tons per year is necessary to 10 

evaluate project-level effects against the appropriate air district thresholds, which are given in both 11 

pounds and tons (see Table 22-8). 12 

As shown in Appendix 22B, Air Quality Assumptions, construction activities during several phases 13 

will likely occur concurrently. To ensure a conservative analysis, the maximum daily emissions 14 
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during these periods of overlap were estimated assuming all equipment would operate at the same 1 

time—this gives the maximum total project-related air quality impact during construction. 2 

Accordingly, the daily emissions estimates represent a conservative assessment of construction 3 

impacts. Exceedances of the air district thresholds are shown in underlined text. 4 

Operation and maintenance activities under Alternative 1C would result in emissions of ROG, NOX, 5 

CO, PM10, PM2.5, and SO2. Emissions were quantified for both ELT and LLT conditions, although 6 

activities would take place annually until project decommissioning. Future emissions, in general, are 7 

anticipated to lessen because of continuing improvements in vehicle and equipment engine 8 

technology. 9 

Table 22-49 summarizes criteria pollutant emissions associated with operation of Alternative 1C in 10 

the BAAQMD, SMAQMD, and YSAQMD in pounds per day and tons per year (no operational 11 

emissions would be generated in the SJVAPCD). Although emissions are presented in different units 12 

(pounds and tons), the amounts of emissions are identical (i.e., 2,000 pounds is identical to 1 ton). 13 

Summarizing emissions in both pounds per day and tons per year is necessary to evaluate project-14 

level effects against the appropriate air district thresholds, which are given in both pounds and tons 15 

(see Table 22-8). 16 

 17 
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Table 22-48. Criteria Pollutant Emissions from Construction of Alternative 1C (pounds/day and tons/year) 1 

Year 

Maximum Daily Emissions (pounds/day) Annual Emissions (tons/year) 

Bay Area Air Quality Management District Bay Area Air Quality Management District 

ROG NOX CO 
PM10 PM2.5 

SO2 ROG NOX CO 
PM10 PM2.5 

SO2 
Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total 

2016 0 0 0 0 57 57 0 9 9 0 0 0 0 0 5 5 0 1 1 0 

2017 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2018 297 2,468 2,135 36 1,222 1,258 35 196 230 11 8 60 62 1 43 44 1 6 7 <1 

2019 449 3,619 2,973 46 1,433 1,478 44 230 274 15 27 212 182 3 81 85 3 13 16 1 

2020 182 1,651 1,144 25 489 514 24 89 113 6 21 175 128 3 44 46 3 7 10 1 

2021 210 1,856 1,286 28 612 640 27 108 135 8 25 207 157 3 54 57 3 9 12 1 

2022 211 1,799 1,289 26 685 700 25 140 155 9 20 152 129 2 43 46 2 7 10 1 

2023 221 1,854 1,553 19 806 822 19 164 180 13 20 144 143 2 51 53 2 9 10 1 

2024 269 2,180 1,732 19 829 848 18 162 180 13 23 157 150 2 53 55 2 9 11 1 

2025 118 969 731 8 445 453 7 93 100 8 10 66 64 1 27 28 1 5 5 1 

2026 76 669 496 5 366 371 5 76 82 6 7 48 43 1 21 22 <1 4 4 <1 

2027 60 554 372 6 344 351 6 72 78 6 3 27 22 <1 18 18 <1 3 4 <1 

2028 16 233 102 1 259 260 1 55 56 3 <1 3 1 <1 7 7 <1 1 1 <1 

2029 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Thresholds 54 54 - 82 BMPs - 54 BMPs - - - - - - - - - - - - 

Year 

Sacramento Metropolitan Air Quality Management District Sacramento Metropolitan Air Quality Management District 

ROG NOX CO 
PM10 PM2.5 

SO2 ROG NOX CO 
PM10 PM2.5 

SO2 
Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total 

2016 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2017 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2018 11 153 69 1 51 52 1 11 12 1 <1 1 2 <1 1 1 <1 <1 <1 <1 

2019 35 383 244 3 104 107 3 19 22 2 3 21 21 <1 5 6 <1 1 1 <1 

2020 57 562 390 6 138 144 5 23 28 2 6 41 39 <1 10 11 <1 1 2 <1 

2021 72 684 500 8 213 221 7 31 39 3 8 61 60 1 15 16 1 2 3 <1 

2022 63 556 476 5 130 135 5 23 28 2 8 55 63 1 11 11 1 1 2 <1 

2023 57 469 427 4 108 112 4 20 24 2 7 47 57 1 7 8 <1 1 1 <1 

2024 54 421 401 4 88 91 3 18 21 2 7 39 50 <1 5 5 <1 1 1 <1 

2025 44 346 309 3 76 79 3 16 18 2 4 26 32 <1 4 4 <1 <1 1 <1 

2026 33 286 228 2 70 72 2 15 17 2 2 14 16 <1 2 2 <1 <1 <1 <1 

2027 13 167 94 1 60 61 1 14 15 1 1 4 5 <1 1 1 <1 <1 <1 <1 

2028 4 83 25 <1 34 34 <1 9 9 1 <1 1 <1 <1 <1 <1 <1 <1 <1 <1 

2029 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Thresholds - 85 - - - - - - - - - - - - - - - - - - 
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Year 

Yolo Solano Air Quality Management District Yolo Solano Air Quality Management District 

ROG NOX CO 
PM10 PM2.5 

SO2 ROG NOX CO 
PM10 PM2.5 

SO2 
Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total 

2016 0 0 0 0 29 29 0 4 4 0 0 0 0 0 2 2 0 <1 <1 0 

2017 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2018 167 1,249 1,206 21 640 662 21 90 111 5 7 56 51 1 32 33 1 4 6 <1 

2019 337 2,769 2,111 45 798 830 43 115 155 9 24 196 160 4 64 68 3 10 13 1 

2020 239 2,039 1,471 37 489 526 35 79 114 6 28 230 166 4 53 58 4 9 13 1 

2021 289 2,405 1,698 40 681 722 38 108 147 8 32 254 184 5 68 72 4 10 15 1 

2022 341 2,950 2,105 44 845 889 42 132 174 14 27 219 167 3 81 85 3 12 15 1 

2023 396 3,259 2,654 42 1,074 1,111 41 162 197 28 36 280 248 3 104 107 3 14 18 2 

2024 417 3,500 2,751 44 1,222 1,265 42 179 221 25 41 314 274 4 125 129 4 18 21 2 

2025 372 3,620 2,594 40 1,428 1,467 38 199 237 25 22 162 148 2 79 81 2 11 13 1 

2026 212 1,495 1,225 17 608 624 16 102 118 17 18 123 120 2 66 68 2 10 12 1 

2027 230 1,780 1,448 42 656 698 41 107 148 26 19 139 123 3 77 80 3 11 14 1 

2028 139 992 737 9 471 479 9 75 83 5 7 53 39 <1 29 29 <1 5 5 <1 

2029 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Thresholds - - - - - 80 - - - - 10 10 - - - - - - - - 

 1 
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Table 22-49. Criteria Pollutant Emissions from Operation of Alternative 1C (pounds per day and tons 1 

per year) 2 

Condition 

Maximum Daily Emissions (pounds/day) Annual Emissions (tons/year) 

Bay Area Air Quality Management District Bay Area Air Quality Management District 

ROG NOX CO PM10 PM2.5 SO2 ROG NOX CO PM10 PM2.5 SO2 

ELT 3 19 32 6 2 <1 0.02 0.15 0.24 0.04 0.01 <0.01 

LLT 3 16 31 6 1 <1 0.02 0.13 0.23 0.04 0.01 <0.01 

Thresholds 54 54 - 82 82 - - - - - -  

Condition 

Sacramento Metropolitan Air Quality Management 
District 

Sacramento Metropolitan Air Quality Management 
District 

ROG NOX CO PM10 PM2.5 SO2 ROG NOX CO PM10 PM2.5 SO2 

ELT 3 19 32 6 2 <1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

LLT 3 16 31 6 1 <1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Thresholds 65 65 - - - - - - - - - - 

Condition 

Yolo Solano Air Quality Management District Yolo Solano Air Quality Management District 

ROG NOX CO PM10 PM2.5 SO2 ROG NOX CO PM10 PM2.5 SO2 

ELT 4 27 51 9 3 <1 0.20 1.21 2.55 0.42 0.12 0.01 

LLT 4 23 48 8 2 <1 0.17 1.03 2.43 0.40 0.11 0.01 

Thresholds - - - 80 - - 10 10 - - - - 

 3 

Impact AQ-1: Generation of Criteria Pollutants in Excess of the SMAQMD Regional Thresholds 4 

during Construction of the Proposed Water Conveyance Facility 5 

NEPA Effects: As shown in Table 22-48, construction emissions would exceed SMAQMD’s daily NOX 6 

threshold for all years between 2018 and 2027, even with implementation of environmental 7 

commitments (see Appendix 3B, Environmental Commitments). All other pollutants would be below 8 

air district thresholds and therefore would not result in an adverse regional air quality effect. Since 9 

NOX is a precursor to ozone and PM, exceedances of SMAQMD’s daily NOX threshold could impact 10 

both regional ozone and PM formation, which could worsen regional air quality and air basin 11 

attainment of the NAAQS and CAAQS. 12 

While equipment could operate at any work area identified for this alternative, the highest level of 13 

NOX emissions in the SMAQMD is expected to occur at those sites where the duration and intensity 14 

of construction activities would be greatest. This includes all intake and intake pumping plant sites 15 

along the west bank of the Sacramento River, as well as the intermediate pumping plant site on Ryer 16 

Island. 17 

Environmental commitments will reduce construction-related emissions; however, as shown in 18 

Table 22-48, NOX emissions would still exceed SMAQMD’s threshold identified in Table 22-8 and 19 

would result in an adverse effect to air quality. Mitigation Measures AQ-1a and AQ-1b would be 20 

available to reduce NOX, and would thus address regional effects related to secondary ozone and PM 21 

formation. 22 

CEQA Conclusion: NOX emissions generated during construction would exceed SMAQMD’s threshold 23 

identified in Table 22-8. Since NOX is a precursor to ozone and PM, exceedances of SMAQMD’s daily 24 

NOX threshold could impact both regional ozone and PM formation. 25 
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SMAQMD’s regional emissions thresholds (Table 22-8) have been adopted to ensure projects do not 1 

hinder attainment of the CAAQS or NAAQS. The impact of generating NOX emissions in excess of 2 

local air district thresholds would therefore violate applicable air quality standards in the Study area 3 

and could contribute to or worsen an existing air quality conditions. This impact would therefore be 4 

significant. This would be a significant impact. Mitigation Measures AQ-1a and AQ-1b would be 5 

available to reduce NOX emissions to a less-than-significant level by offsetting emissions to 6 

quantities below SMAQMD CEQA thresholds (see Table 22-8). 7 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 8 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 9 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 10 

Thresholds for Other Pollutants 11 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A. 12 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 13 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 14 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 15 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 16 

Other Pollutants 17 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 18 

Impact AQ-2: Generation of Criteria Pollutants in Excess of the YSAQMD Regional Thresholds 19 

during Construction of the Proposed Water Conveyance Facility 20 

NEPA Effects: As shown in Table 22-48, construction emissions would exceed YSAQMD regional 21 

thresholds for the following pollutants and years, even with implementation of environmental 22 

commitments (see Appendix 3B, Environmental Commitments). All other pollutants would be below 23 

air district thresholds and therefore would not result in an adverse air quality effect. 24 

 ROG: 2019–2027 25 

 NOX: 2018–2028 26 

 PM10: 2018–2028 27 

Since ROG and NOX are precursors to ozone and NOX is a precursor to PM, exceedances of YSAQMD’s 28 

ROG and NOX thresholds could impact both regional ozone and PM formation, which could worsen 29 

regional air quality and air basin attainment of the NAAQS and CAAQS. Similarly, exceedances of 30 

YSAQMD’s PM10 threshold could impede attainment of the NAAQS and CAAQS for PM10.  31 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 32 

construction-related emissions; however, as shown in Table 22-48, ROG, NOX, and PM10 emissions 33 

would still exceed the applicable YSAQMD thresholds identified in Table 22-8 and result in an 34 

adverse regional effect to air quality. Mitigation Measures AQ-1a and AQ-1b are available to reduce 35 

ROG, NOX, and PM10 emissions, and would thus address regional effects related to secondary ozone 36 

and PM formation. 37 

CEQA Conclusion: Emissions of ROG, NOX, and PM10 generated during construction would exceed 38 

YSAQMD’s regional thresholds identified in Table 22-8. Since ROG and NOX are precursors to ozone 39 

and NOX is a precursor to PM, exceedances of YSAQMD’s ROG and NOX threshold could impact both 40 
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regional ozone and PM formation, which could worsen regional air quality and air basin attainment 1 

of the NAAQS and CAAQS. Similarly, exceedances of YSAQMD’s PM10 threshold could impede 2 

attainment of the NAAQS and CAAQS for PM10. YSAQMD’s regional emissions thresholds (Table 22-3 

8) have been adopted to ensure projects do not hinder attainment of the CAAQS or NAAQS. The 4 

impact of generating ROG, NOX, and PM10 in excess of local air district regional thresholds would 5 

therefore violate applicable air quality standards in the study area and could contribute to or 6 

worsen an existing air quality conditions. This would be a significant impact. Mitigation Measures 7 

AQ-1a and AQ-1b would be available to reduce ROG, NOX, and PM10 emissions to a less-than-8 

significant level by offsetting emissions to quantities below YSAQMD CEQA thresholds (see Table 9 

22-8). 10 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 11 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 12 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 13 

Thresholds for Other Pollutants 14 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A.  15 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 16 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 17 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 18 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 19 

Other Pollutants 20 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 21 

Impact AQ-3: Generation of Criteria Pollutants in Excess of the BAAQMD Regional Thresholds 22 

during Construction of the Proposed Water Conveyance Facility 23 

NEPA Effects: As shown in Table 22-48, construction emissions would exceed BAAQMD’s daily 24 

thresholds for the following years and pollutants, even with implementation of environmental 25 

commitments. All other pollutants would be below air district thresholds and therefore would not 26 

result in an adverse air quality effect. 27 

 ROG: 2018–2027 28 

 NOX: 2018–2028 29 

Since ROG and NOX are precursors to ozone and NOX is a precursor to PM, exceedances of BAAQMD’s 30 

ROG and NOX thresholds could impact both regional ozone and PM formation, which could worsen 31 

regional air quality and air basin attainment of the NAAQS and CAAQS. 32 

While equipment could operate at any work area identified for this alternative, the highest level of 33 

ROG and NOX emissions in the BAAQMD are expected to occur at those sites where the duration and 34 

intensity of construction activities would be greatest, including the site of the Byron Tract Forebay 35 

adjacent to and northwest of Clifton Court Forebay. 36 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 37 

construction-related emissions; however, as shown in Table 22-48, ROG and NOX emissions would 38 

still exceed BAAQMD’s thresholds identified in Table 22-8 and would result in an adverse effect to 39 

air quality. Although Mitigation Measures AQ-3a and AQ-3b would be available to reduce ROG and 40 
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NOX, given the magnitude of estimated emissions, neither measure would reduce emissions below 1 

district thresholds.29 Accordingly, this effect would be adverse. 2 

CEQA Conclusion: Emissions of ROG and NOX precursors generated during construction would 3 

exceed BAAQMD thresholds identified in Table 22-8. Since ROG and NOX are precursors to ozone 4 

and NOX is a precursor to PM, exceedances of BAAQMD’s ROG and NOX thresholds could impact both 5 

regional ozone and PM formation. The BAAQMD’s regional emissions thresholds (Table 22-8) have 6 

been adopted to ensure projects do not hinder attainment of the CAAQS or NAAQS. The impact of 7 

generating ROG and NOX emissions in excess of local air district regional thresholds would therefore 8 

violate applicable air quality standards in the Study area and could contribute to or worsen an 9 

existing air quality conditions. Although Mitigation Measures AQ-3a and AQ-3b would be available 10 

to reduce ROG and NOX, given the magnitude of estimated emissions, neither measure would reduce 11 

emissions below district thresholds. Accordingly, this effect would be significant and unavoidable. 12 

Mitigation Measure AQ-3a: Mitigate and Offset Construction-Generated Criteria Pollutant 13 

Emissions within BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 14 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 15 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 16 

Please see Mitigation Measure AQ-3a under Impact AQ-3 in the discussion of Alternative 1A. 17 

Mitigation Measure AQ-3b: Develop an Alternative or Complementary Offsite Mitigation 18 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 19 

within the BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 20 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 21 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 22 

Please see Mitigation Measure AQ-3b under Impact AQ-3 in the discussion of Alternative 1A. 23 

Impact AQ-4: Generation of Criteria Pollutants in Excess of the SJVAPCD Regional Thresholds 24 

during Construction of the Proposed Water Conveyance Facility 25 

NEPA Effects: Construction of Alternative 1C would occur in the SMAQMD, YSAQMD, and BAAQMD. 26 

No construction emissions would be generated in the SJVAPCD. Consequently, construction of 27 

Alternative 1C would neither exceed the SJVAPCD regional thresholds of significance nor result in an 28 

adverse effect on air quality. 29 

CEQA Conclusion: Construction emissions generated by the alternative would not exceed SJVAPCD’s 30 

regional thresholds of significance. This impact would be less than significant. No mitigation is 31 

required.  32 

                                                             
29 The amount of moneys required to achieve sufficient contracts to reduce project emissions below air district 
thresholds would require immediate and substantial outreach, staffing, and other resources. There are also a 
number of hurdles related to accelerating equipment turnover and identifying available projects. While the 
mitigation measure will reduce project emissions, it is unlikely sufficient resources can be identified to reduce 
emissions by the amount required to achieve a less-than-significant finding.  
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Impact AQ-5: Generation of Criteria Pollutants in Excess of the SMAQMD Regional Thresholds 1 

from Operation and Maintenance of the Proposed Water Conveyance Facility 2 

NEPA Effects: Operations and maintenance in SMAQMD could include annual inspections (see 3 

Appendix 22A, Air Quality Analysis Methodology, for additional detail). The highest concentration of 4 

operational emissions in the SMAQMD would occur at routine inspection sites along the west canal 5 

alignment. As shown in Table 22-49, operation and maintenance activities under Alternative 1C 6 

would not exceed SMAQMD’s regional thresholds of significance and there would be no adverse 7 

effect (see Table 22-8). Accordingly, project operations would not contribute to or worsen existing 8 

air quality exceedances. There would be no adverse effect.  9 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 10 

exceed SMAQMD regional thresholds for criteria pollutants. SMAQMD’s regional emissions 11 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 12 

CAAQS. The impact of generating emissions in excess of local air district would therefore violate 13 

applicable air quality standards in the Study area and could contribute to or worsen an existing air 14 

quality conditions. Because project operations would not exceed SMAQMD regional thresholds, the 15 

impact would be less than significant. No mitigation is required. 16 

Impact AQ-6: Generation of Criteria Pollutants in Excess of the YSAQMD Regional Thresholds 17 

from Operation and Maintenance of the Proposed Water Conveyance Facility 18 

NEPA Effects: Operations and maintenance in YSAQMD could include both routine activities and 19 

yearly maintenance. Daily activities at all pumping plants and intakes are covered by maintenance, 20 

management, repair, and operating crews. Yearly maintenance would include annual inspections, as 21 

well as tunnel dewatering and sediment removal (see Appendix 22A, Air Quality Analysis 22 

Methodology, for additional detail). The highest concentration of operational emissions in the 23 

YSAQMD is expected at intake and intake pumping plant sites along the west bank of the Sacramento 24 

River, as well as at the intermediate pumping plant site on Ryer Island. As shown in Table 22-49, 25 

operation and maintenance activities under Alternative 1C would not exceed YSAQMD’s regional 26 

thresholds of significance and there would be no adverse effect (see Table 22-8). Accordingly, 27 

project operations would not contribute to or worsen existing air quality exceedances. There would 28 

be no adverse effect. 29 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 30 

exceed YSAQMD regional thresholds for criteria pollutants. YSAQMD’s regional emissions thresholds 31 

(Table 22-8) have been adopted to ensure projects do not hinder attainment of the CAAQS. Projects 32 

that do not violate YSAQMD regional thresholds will therefore not conflict with local, state, and 33 

federal efforts to improve regional air quality in the SFNA. The impact would be less than significant. 34 

No mitigation is required. 35 

Impact AQ-7: Generation of Criteria Pollutants in Excess of the BAAQMD Regional Thresholds 36 

from Operation and Maintenance of the Proposed Water Conveyance Facility 37 

NEPA Effects: Operations and maintenance in BAAQMD could include annual inspections, as well as 38 

tunnel dewatering and sediment removal (see Appendix 22A, Air Quality Analysis Methodology, for 39 

additional detail). The highest concentration of operational emissions in the BAAQMD are expected 40 

at the Byron Tract Forebay (including control gates), which is adjacent to and northwest of Clifton 41 

Court Forebay. As shown in Table 22-49, operation and maintenance activities under Alternative 1C 42 

would not exceed BAAQMD’s regional thresholds of significance (see Table 22-8). Thus, project 43 
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operations would not contribute to or worsen existing air quality exceedances. There would be no 1 

adverse effect. 2 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 3 

exceed BAAQMD regional thresholds for criteria pollutants. BAAQMD’s regional emissions 4 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 5 

CAAQS. The impact of generating emissions in excess of local air district thresholds would violate 6 

applicable air quality standards in the Study area and could contribute to or worsen an existing air 7 

quality conditions. Because project operations would not exceed BAAQMD regional thresholds, the 8 

impact would be less than significant. No mitigation is required. 9 

Impact AQ-8: Generation of Criteria Pollutants in Excess of the SJVAPCD Regional Thresholds 10 

from Operation and Maintenance of the Proposed Water Conveyance Facility 11 

NEPA Effects: Alternative 1C would not construct any permanent features in the SJVAPCD that 12 

would require routine operations and maintenance. No operational emissions would be generated 13 

in the SJVAPCD. Consequently, operation of Alternative 1C would neither exceed the SJVAPCD 14 

thresholds of significance nor result in an adverse effect to air quality. 15 

CEQA Conclusion: Alternative 1C would not construct any permanent features in the SJVAPCD that 16 

would require routine operations and maintenance. No operational emissions would be generated 17 

in the SJVAPCD. Consequently, operation of Alternative 1C would not contribute to or worsen 18 

existing air quality conditions in the SJVAPCD. This impact would be less than significant. No 19 

mitigation is required.  20 

Impact AQ-9: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 21 

Matter in Excess of SMAQMD’s Health-Based Concentration Thresholds  22 

NEPA Effects: As shown in Table 22-48, construction would increase PM10 and PM2.5 emissions in 23 

SMAQMD, which may pose inhalation-related health risks for receptors exposed to certain 24 

concentrations.  25 

PM2.5 and PM10 concentrations at sensitive receptors locations were assessed using the EPA’s 26 

AERMOD dispersion. The methodology described in Section 22.3.1.3 provides a more detailed 27 

summary of the approach used to conduct the analysis. Appendix 22C, Bay Delta Conservation Plan 28 

Air Dispersion Modeling and Health Risk Assessment for Construction Emissions, provides an in-depth 29 

discussion of the methodology and results. 30 

Table 22-50 shows the highest predicted annual and daily (24-hour) PM10 and PM2.5 31 

concentrations in SMAQMD. Exceedances of air district thresholds are shown in underline.  32 
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Table 22-50. Alternative 1C PM10 and PM2.5 Concentration Results in SMAQMD 1 

Parameter 

PM10 PM2.5 

Annual (μg/m3) 24-Hour (μg/m3) Annual (μg/m3) 24-Hour (μg/m3) 

Maximum Value 0.13 6.7 0.02 1.13 

SMAQMD Threshold 1 2.5 0.6 - 

Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for Construction 

Emissions, includes modeling results for all receptors. 

μg/m3 = micrograms per cubic meter 

 2 

All estimated annual PM10 and PM2.5 concentrations would be less than SMAQMD’s annual 3 

thresholds. However, as shown in Table 22-50, the maximum predicted 24-hour PM10 4 

concentration exceeds SMAQMD’s threshold of 2.5 μg/m3. Exceedances of the threshold would occur 5 

at 287 receptor locations near intakes and intake work areas. The exceedances would be temporary 6 

and occur intermittently due to soil disturbance during construction activities 7 

As discussed above, DWR has identified several environmental commitments to reduce 8 

construction-related particulate matter in the SMAQMD (see Appendix 3B, Environmental 9 

Commitments). While these commitments will reduce localized particulate matter emissions, 10 

concentrations at the analyzed receptor locations would still exceed SMAQMD’s 24-hour PM10 11 

threshold. The receptors exposed to PM10 concentrations in excess of SMAQMD’s threshold could 12 

experience increased risk for adverse human health effects. Mitigation Measure AQ-9 is available to 13 

address this effect.  14 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 15 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 1C 16 

would result in PM10 concentrations at 287 receptor locations that are above the 24-hour 17 

significance threshold established by the SMAQMD. As such, localized particulate matter 18 

concentrations at analyzed receptors would result in significant human health impacts. Mitigation 19 

Measure AQ-9 outlines a tiered strategy to reduce PM10 concentrations and public exposure to a 20 

less-than-significant level.  21 

Mitigation Measure AQ-9: Implement Measures to Reduce Re-Entrained Road Dust and 22 

Receptor Exposure to PM2.5 and PM10 23 

Please see Mitigation Measure AQ-9 under Impact AQ-9 in the discussion of Alternative 1A. 24 

Impact AQ-10: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 25 

Matter in Excess of YSAQMD’s Health-Based Concentration Thresholds  26 

NEPA Effects: As shown in Table 22-48, construction would increase PM10 and PM2.5 emissions in 27 

YSAQMD, which may pose inhalation-related health risks for receptors exposed to certain 28 

concentrations.  29 

PM2.5 and PM10 concentrations at sensitive receptors locations were assessed using the EPA’s 30 

AERMOD dispersion. The methodology described in Section 22.3.1.3 provides a more detailed 31 

summary of the approach used to conduct the analysis. Appendix 22C, Bay Delta Conservation Plan 32 

Air Dispersion Modeling and Health Risk Assessment for Construction Emissions, provides an in-depth 33 

discussion of the methodology and results. 34 
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As shown in Table 22-51, the maximum predicted PM2.5 and PM10 concentrations are less than 1 

YSAQMD’s adopted thresholds. The project would also implement all air district recommended 2 

onsite fugitive dust controls, such as regular watering. Accordingly, this alternative’s effect of 3 

exposure of sensitive receptors to localized particulate matter concentrations would not be adverse. 4 

Table 22-51. Alternative 1C PM10 and PM2.5 Concentration Results in YSAQMD  5 

Parameter 

PM10 PM2.5 

Annual (μg/m3) 24-Hour (μg/m3) Annual (μg/m3) 24-Hour (μg/m3) 

Maximum Value 0.55 8.7 0.08 1.4 

YSAQMD Threshold 20 50 12 35 

Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for Construction 

Emissions, includes modeling results for all receptors. 

μg/m3 = micrograms per cubic meter 

 6 

CEQA Conclusion: Respirable particulates pose human health hazard by bypassing the defenses 7 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 1C 8 

would result in PM2.5 and PM10 concentrations at receptor locations that are below the significance 9 

thresholds adopted by the YSAQMD. As such, localized particulate matter concentrations at analyzed 10 

receptors would not result in significant human health impacts. No mitigation is required. 11 

Impact AQ-11: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 12 

Matter in Excess of BAAQMD’s Health-Based Concentration Thresholds  13 

NEPA Effects: As shown in Table 22-48, construction would increase PM10 and PM2.5 emissions in 14 

BAAQMD, which may pose inhalation-related health risks for receptors exposed to certain 15 

concentrations.  16 

PM2.5 and PM10 concentrations at sensitive receptors locations were assessed using the EPA’s 17 

AERMOD dispersion. The methodology described in Section 22.3.1.3 provides a more detailed 18 

summary of the approach used to conduct the analysis. Appendix 22C, Bay Delta Conservation Plan 19 

Air Dispersion Modeling and Health Risk Assessment for Construction Emissions, provides an in-depth 20 

discussion of the methodology and results. 21 

As shown in Table 22-52, maximum predicted PM2.5 concentrations are less than the significance 22 

threshold set by the BAAQMD. The project would also implement all air district recommended 23 

onsite fugitive dust controls, such as regular watering. Accordingly, this alternative’s effect of 24 

exposure of sensitive receptors to localized particulate matter concentrations would not be adverse. 25 

Table 22-52. Alternative 1C PM10 and PM2.5 Concentration Results in BAAQMD  26 

Parameter 

PM10 PM2.5 

Annual (μg/m3) 24-Hour (μg/m3) Annual (μg/m3) 24-Hour (μg/m3) 

Maximum Value 1.1 108 0.2 19 

BAAQMD Threshold - - 0.3 - 

Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for Construction 

Emissions, includes modeling results for all receptors. 

μg/m3 = micrograms per cubic meter 

 27 
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CEQA Conclusion: Respirable particulates pose human health hazard by bypassing the defenses 1 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 1C 2 

would result in PM2.5 concentrations at receptor locations that are below the significance 3 

thresholds established by the BAAQMD. As such, localized particulate matter concentrations at 4 

analyzed receptors would not result in significant human health impacts. No mitigation is required. 5 

Impact AQ-12: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 6 

Matter in Excess of SJVAPCD’s Health-Based Concentration Thresholds  7 

NEPA Effects: Construction of Alternative 1C would occur in the SMAQMD, YSAQMD, and BAAQMD. 8 

No construction emissions would be generated in the SJVAPCD. Consequently, Alternative 1C would 9 

not expose receptors to increased health risks from localized particulate matter since there would 10 

be no emissions. There would be no adverse effect.  11 

CEQA Conclusion: Construction of Alternative 1C would occur in the SMAQMD, YSAQMD, and 12 

BAAQMD. No construction emissions would be generated in the SJVAPCD. Consequently, Alternative 13 

1C would not expose receptors to increased health risks from localized particulate matter since 14 

there would be no emissions. This impact would be less than significant. No mitigation is required. 15 

Impact AQ-13: Exposure of Sensitive Receptors to Health Hazards from Localized Carbon 16 

Monoxide  17 

Continuous engine exhaust may elevate localized CO concentrations. Receptors exposed to these CO 18 

“hot-spots” may have a greater likelihood of developing adverse health effects (as described in 19 

Section 22.1.2). CO hot-spots are typically observed at heavily congested intersections where a 20 

substantial number of gasoline-powered vehicles idle for prolonged durations throughout the day. 21 

Construction sites are less likely to result in localized CO hot-spots due to the nature of construction 22 

activities (Sacramento Metropolitan Air Quality Management District 2014), which normally utilize 23 

diesel-powered equipment for intermittent or short durations. Moreover, construction sites must 24 

comply with the Occupational Safety and Health Administration’s (OSHA) CO exposure standards for 25 

onsite workers. Unlike regional pollutants (e.g., ROG and NOX), CO concentrations also dissipate as a 26 

function of distance and will therefore be lower at offsite receptor locations. Accordingly, given that 27 

construction activities typically do not result in CO hot-spots, onsite concentrations must comply 28 

with OSHA standards, and CO levels dissipate as a function of distance, equipment-generated CO 29 

emissions (see Table 22-48) are not anticipated to result in adverse health hazards to sensitive 30 

receptors. 31 

Construction traffic may contribute to increased roadway congestion, which could lead to conditions 32 

conducive to CO hot-spot formation. As shown in Table 19-25, the highest peak hour traffic volumes 33 

under BPBGPP—11,863 vehicles per hour—would occur on westbound Interstate 80 between 34 

Suisun Valley Road and State Route 12. This is about half of the congested traffic volume modeled by 35 

BAAQMD (24,000 vehicles per hour) that would be needed to contribute to a localized CO hot-spot, 36 

and less than half of the traffic volume modeled by SMAQMD (31,600 vehicles per hour). The 37 

BAAQMD’s and SMAQMD’s CO screening criteria were developed based on County average vehicle 38 

fleets that are primarily comprised of gasoline vehicles. Construction vehicles would be 39 

predominantly diesel trucks, which generate fewer CO emissions per idle-hour and vehicle mile 40 

traveled than gasoline-powered vehicles. Accordingly, the air district screening thresholds provide a 41 

conservative evaluation threshold for the assessment of potential CO emissions impacts during 42 

construction. 43 
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Based on the above analysis, even if all 11,863 vehicles on the modeled traffic segment drove 1 

through the same intersection in the peak hour, CO concentrations adjacent to the traveled way 2 

would not exceed the CAAQS or NAAQS according to BAAQMD’s and SMAQMD’s screening criteria. 3 

Thus, construction traffic is not anticipated to result in adverse health hazards to sensitive 4 

receptors. 5 

CEQA Conclusion: Continuous engine exhaust may elevate localized CO concentrations. Receptors 6 

exposed to these CO “hot-spots” may have a greater likelihood of developing adverse health effects. 7 

Construction sites are less likely to result in localized CO hot-spots due to the nature of construction 8 

activities (Sacramento Metropolitan Air Quality Management District 2014), which normally utilize 9 

diesel-powered equipment for intermittent or short durations. Moreover, construction sites must 10 

comply with the OSHA CO exposure standards for onsite workers. Accordingly, given that 11 

construction activities typically do not result in CO hot-spots, onsite concentrations must comply 12 

with OSHA standards, and CO levels dissipate as a function of distance, equipment-generated CO 13 

emissions are not anticipated to result in significant health hazards to sensitive receptors. Similarly, 14 

peak-hour construction traffic on local roadways would not exceed BAAQMD’s or SMAQMD’s 15 

conservative screening criteria for the formation potential CO hot-spots. This impact would be less 16 

than significant. No mitigation is required. 17 

Impact AQ-14: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 18 

Matter in Excess of SMAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 19 

NEPA Effects: As shown in Table 22-48, construction of Alternative 1C would increase DPM 20 

emissions in SMAQMD, which poses inhalation-related chronic non-cancer hazard and cancer risks if 21 

adjacent receptors are exposed to significant DPM concentrations for prolonged durations.  22 

Receptor exposure to construction DPM emissions was assessed by predicting the health risks in 23 

terms of excess cancer and non-cancer hazard impacts using the EPA’s AERMOD dispersion 24 

modeling and guidance published by OEHHA. Based on HRA results detailed in Appendix 22C, Bay 25 

Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for Construction 26 

Emissions, Alternative 1C would not exceed the SMAQMD’s chronic non-cancer or cancer thresholds 27 

(Table 22-53) and, thus, would not expose sensitive receptors to substantial pollutant 28 

concentrations. This alternative’s effect of exposure of sensitive receptors to DPM emissions and 29 

their health hazards during construction would not be adverse. 30 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 31 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 32 

durations. The DPM generated during Alternative 1C construction would not exceed the SMAQMD’s 33 

chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors to 34 

substantial pollutant concentrations. Therefore, this impact for DPM emissions would be less than 35 

significant. No mitigation is required. 36 
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Table 22-53. Alternative 1C Health Hazards from DPM Exposure in the Sacramento Metropolitan 1 

Air Quality Management District 2 

Parameter  Chronic Health Hazard Cancer Health Risk 

Maximum Value at MEI 0.001 3 per million 

Thresholds 1 10 per million 

Source: Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment 
for Construction Emissions. 

MEI = maximally exposed individual. 

Impact AQ-15: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 3 

Matter in Excess of YSAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 4 

NEPA Effects: As shown in Table 22-48, construction of Alternative 1C would increase DPM 5 

emissions in YSAQMD, which poses inhalation-related chronic non-cancer hazard and cancer risks if 6 

adjacent receptors are exposed to significant DPM concentrations for prolonged durations.  7 

Receptor exposure to construction DPM emissions was assessed by predicting the health risks in 8 

terms of excess cancer and non-cancer hazard impacts using the EPA’s AERMOD dispersion 9 

modeling and guidance published by OEHHA. Based on HRA results detailed in Appendix 22C, Bay 10 

Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for Construction 11 

Emissions, Alternative 1C would not exceed the YSAQMD’s chronic non-cancer or cancer thresholds 12 

(Table 22-54) and, thus, would not expose sensitive receptors to substantial pollutant 13 

concentrations. This alternative’s effect of exposure of sensitive receptors to DPM emissions and 14 

their health hazards during construction would not be adverse. 15 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 16 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 17 

durations. The DPM generated during Alternative 1C construction would not exceed the YSAQMD’s 18 

chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors to 19 

substantial pollutant concentrations. Therefore, this impact for DPM emissions would be less than 20 

significant. No mitigation is required. 21 

Table 22-54. Alternative 1C Health Hazards from DPM Exposure in the Yolo-Solano Air Quality 22 

Management District 23 

Parameter Chronic Health Hazard Cancer Health Risk 

Maximum Value 0.003 9 per million 

YSAQMD Thresholds 1 10 per million 

Source: Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for 
Construction Emissions 

Note: Emissions would not be generated in Yolo County. However, emissions from the adjacent 
Sacramento County could affect sensitive receptors in Yolo County. 

 24 

Impact AQ-16: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 25 

Matter in Excess of BAAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 26 

NEPA Effects: As shown in Table 22-48, construction would increase DPM emissions in the 27 

BAAQMD, particularly near sites involving the greatest duration and intensity of construction 28 
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activities. DPM poses inhalation-related chronic non-cancer hazard and cancer risks if adjacent 1 

receptors are exposed to significant DPM concentrations for prolonged durations. 2 

Receptor exposure to construction DPM emissions was assessed by predicting the health risks in 3 

terms of excess cancer and non-cancer hazard impacts using the EPA’s AERMOD dispersion 4 

modeling and guidance published by OEHHA. Based on the HRA results detailed in Appendix 22C, 5 

Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for Construction 6 

Emissions, Alternative 1C would not exceed the BAAQMD’s chronic non-cancer hazard thresholds 7 

(see Table 22-55) and, thus, would not expose sensitive receptors to substantial pollutant 8 

concentrations from chronic exposure to DPM. However, 186 receptor locations were found to 9 

exceed the BAAQMD’s significance threshold for cancer risk. These exceedances are primarily due to 10 

exhaust generated by the development of the bridge, canals and spoil areas. The high number of 11 

exceedances is due to the proximity of a large track home development. 12 

As discussed above, DWR has identified several environmental commitments to reduce 13 

construction-related diesel particulate matter in the BAAQMD (see Appendix 3B, Environmental 14 

Commitments). While these commitments will reduce localized diesel particulate matter emissions, 15 

cancer risk levels were found to exceed the significance threshold at some of the analyzed receptors 16 

and those locations could experience increased risk for adverse human health effects. Therefore, this 17 

alternative’s effect of exposure of sensitive receptors to DPM emissions health effects during 18 

construction would be adverse.  19 

Mitigation Measure AQ-16 would be available to reduce exposure to substantial cancer risk by 20 

relocating affected receptors. Although Mitigation Measure AQ-16 would reduce the severity of this 21 

effect, the BDCP proponents are not solely responsible for implementation of the measure. If a 22 

landowner chooses not to accept DWR’s offer of relocation assistance, an adverse effect in the form 23 

excess cancer risk above air district thresholds would occur. Therefore, this effect would be adverse. 24 

If, however, all landowners accept DWR’s offer of relocation assistance, effects would not be 25 

adverse.  26 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 27 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 28 

durations. The DPM generated during Alternative 1C construction would not exceed the BAAQMD’s 29 

chronic non-cancer hazard and thus would not expose sensitive receptors to substantial health 30 

hazards for chronic exposure of DPM. However, the project emissions would result in exceedances 31 

of the BAAQMD’s cancer risk threshold. Therefore, this impact for DPM emissions would be 32 

significant.  33 

Mitigation Measure AQ-16 would be available to reduce exposure to substantial cancer risk by 34 

relocating affected receptors. Although Mitigation Measure AQ-16 would reduce the severity of this 35 

effect, the BDCP proponents are not solely responsible for implementation of the measure. If a 36 

landowner chooses not to accept DWR’s offer of relocation assistance, a significant impact in the 37 

form excess cancer risk above air district thresholds would occur. Therefore, this effect would be 38 

significant and unavoidable. If, however, all landowners accept DWR’s offer of relocation assistance, 39 

the impact would be less than significant. 40 

Mitigation Measure AQ-16: Relocate Sensitive Receptors to Avoid Excess Cancer Risk 41 

Please see Mitigation Measure AQ-16 under Impact AQ-16 in the discussion of Alternative 1A. 42 
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Table 22-55. Alternative 1C Health Hazards from DPM Exposure in the Bay Area Air Quality 1 

Management District  2 

Alternative 1C Chronic Health Hazard Cancer Health Risk 

Maximum Value 0.006 18 per million 

BAAQMD Thresholds 1 10 per million 

Source: Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for 
Construction Emissions. 

 3 

Impact AQ-17: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 4 

Matter in Excess of SJVAPCD’s Chronic Non-Cancer and Cancer Risk Thresholds 5 

 6 

NEPA Effects: Construction of Alternative 1C would occur in the SMAQMD, YSAQMD, and BAAQMD. 7 

No construction emissions would be generated in the SJVAPCD. Consequently, Alternative 1C would 8 

not expose receptors to increased health risks from localized particulate matter since there would 9 

be no emissions. There would be no adverse effect.  10 

CEQA Conclusion: Construction of Alternative 1C would occur in the SMAQMD, YSAQMD, and 11 

BAAQMD. No construction emissions would be generated in the SJVAPCD. Consequently, Alternative 12 

1C would not expose receptors to increased health risks from localized particulate matter since 13 

there would be no emissions. This impact would be less than significant. No mitigation is required.. 14 

.. 15 

Impact AQ-18: Exposure of Sensitive Receptors to Coccidioides immitis (Valley Fever)  16 

NEPA Effects: As discussed under Alternative 1A, earthmoving activities during construction could 17 

release C. immitis spores if filaments are present and other soil chemistry and climatic conditions 18 

are conducive to spore development. Receptors adjacent to the construction area may therefore be 19 

exposed to increase risk of inhaling C. immitis spores and subsequent development of Valley Fever. 20 

Dust-control measures are the primary defense against infection (United States Geological Survey 21 

2000). Implementation of advanced air-district recommended fugitive dust controls outlined in 22 

Appendix 3B, Environmental Commitments, would avoid dusty conditions and reduce the risk of 23 

contracting Valley Fever through routine watering and other controls. Therefore, this alternative’s 24 

effect of exposure of sensitive receptors to increased Valley Fever risk during construction would 25 

not be adverse.  26 

CEQA Conclusion: Construction of the water conveyance facility would involve earthmoving 27 

activities that could release C. immitis spores if filaments are present and other soil chemistry and 28 

climatic conditions are conducive to spore development. Receptors adjacent to the construction area 29 

may therefore be exposed to increase risk of inhaling C. immitis spores and subsequent development 30 

of Valley Fever. Implementation of air-district recommended fugitive dust controls outlined in 31 

Appendix 3B, Environmental Commitments, would avoid dusty conditions and reduce the risk of 32 

contracting Valley Fever through routine watering and other controls. Therefore, this impact would 33 

be less than significant. No mitigation is required. 34 
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Impact AQ-19: Creation of Potential Odors Affecting a Substantial Number of People during 1 

Construction or Operation of the Proposed Water Conveyance Facility 2 

NEPA Effects: As discussed under Alternative 1A, odors from construction activities would be 3 

localized and generally confined to the immediate area surrounding the construction site. Moreover, 4 

odors would be temporary and localized, and they would cease once construction activities have 5 

been completed. Thus, it is not anticipated that construction of CM1 would create objectionable 6 

odors from construction equipment or asphalt paving. 7 

Construction of the water conveyance facility would require removal of subsurface material during 8 

tunnel excavation and sediment removal. As discussed under Alternative 1A, geotechnical tests 9 

indicate that VOC levels in Plan Area soils are below the method detection limits, indicating that 10 

organic decay of exposed RTM and sediment will be relatively low (URS 2014). Moreover, drying 11 

and stockpiling of the removed RTM and sediment will occur under aerobic conditions, which will 12 

further limit any potential decomposition and associated malodorous products. Accordingly, it is not 13 

anticipated that tunnel and sediment excavation would create objectionable odors. 14 

Typical facilities known to produce odors include landfills, wastewater treatment plants, food 15 

processing facilities, and certain agricultural activities. Alternative 1C would not result in the 16 

addition of facilities associated with odors, and as such, long-term operation of the water 17 

conveyance facility would not result in objectionable odors. 18 

CEQA Conclusion: Alternative 1C would not result in the addition of major odor producing facilities. 19 

Diesel emissions during construction could generate temporary odors, but these would quickly 20 

dissipate and cease once construction is completed. Likewise, potential odors generated during 21 

asphalt paving would be addressed through mandatory compliance with air district rules and 22 

regulations. While tunnel excavation would unearth substantial quantities of RTM, geotechnical 23 

tests indicate that soils in the Plan Area have relatively low organic constituents. Moreover, drying 24 

and stockpiling of the removed RTM will occur under aerobic conditions, which will further limit 25 

any potential decomposition and associated malodorous products. Accordingly, the impact of 26 

exposure of sensitive receptors to potential odors would be less than significant. No mitigation is 27 

required. 28 

Impact AQ-20: Generation of Criteria Pollutants in the Excess of Federal De Minimis 29 

Thresholds from Construction and Operation and Maintenance of the Proposed Water 30 

Conveyance Facility 31 

NEPA Effects: EPA’s General Conformity Rule (40 CFR Parts 51 and 93) only applies to Federal 32 

actions that are taken in EPA-designated “nonattainment” or “maintenance” areas. Accordingly, as 33 

outlined in Section III.A of the General Conformity Rule, “only actions which cause emissions in 34 

designated nonattainment and maintenance areas are subject to the regulations”. Criteria pollutant 35 

emissions resulting from construction and operation of Alternative 1C in the SFNA and SFBAAB are 36 

presented in Table 22-56 (no emissions would be generated in the SJVAB). Exceedances of the 37 

federal de minimis thresholds are shown in underlined text. 38 

Sacramento Federal Nonattainment Area 39 

As shown in Table 22-56, implementation of Alternative 1C would exceed the following SFNA 40 

federal de minimis thresholds: 41 

 ROG: 2019–2025 42 
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 NOX: 2018–2028 1 

ROG and NOX are precursors to ozone and NOX is a precursor to PM, for which the SFNA is in 2 

nonattainment for the NAAQS. Since project emissions exceed the federal de minimis thresholds for 3 

ROG and NOX, a general conformity determination must be made to demonstrate that total direct 4 

and indirect emissions of ROG and NOX would conform to the appropriate SFNA SIP for each year of 5 

construction in which the de minimis thresholds are exceeded. 6 

NOX is also a precursor to PM and can contribute to PM formation. As discussed above, Sacramento 7 

County is currently designated maintenance for the PM10 NAAQS and portions of the SVAB are 8 

designated nonattainment for the PM2.5 NAAQS. NOX emissions in excess of 100 tons per year in 9 

Sacramento County trigger a secondary PM10 precursor threshold, whereas NOX emissions in excess 10 

of 100 tons per year in the SVAB trigger a secondary PM2.5 precursor threshold. Since NOX 11 

emissions can contribute to PM formation, NOX emissions in excess of these secondary precursor 12 

thresholds could conflict with the applicable PM10 and PM2.5 SIPs. Accordingly, NOX offsets pursued 13 

for the purposes of general conformity for those years in which NOX emissions exceed 100 tons must 14 

occur within the federally designated PM2.5 nonattainment and PM10 maintenance areas of the 15 

SVAB.  16 

As shown in Table 22-48, NOX emissions generated by construction activities in SMAQMD 17 

(Sacramento County) would not exceed 100 tons per year. Accordingly, the project does not trigger 18 

the secondary PM10 precursor threshold. As shown in Table 22-56, NOX emissions in 2019 through 19 

2027 would exceed 100 tons year in the SFNA. The project therefore triggers the secondary PM2.5 20 

precursor threshold, requiring all NOX offsets for 2019 through 2027 to occur within the federally 21 

designated PM2.5 nonattainment area within the SFNA. The nonattainment boundary for PM2.5 22 

includes all of Sacramento County and portions of Yolo, El Dorado, Solano, and Placer counties. 23 

The federal lead agencies (Reclamation, USFWS, and NMFS) demonstrate that project emissions 24 

would not result in a net increase in regional NOX emissions, as construction-related NOX would be 25 

fully offset to zero through implementation of Mitigation Measures AQ-1a and 1b, which require 26 

additional onsite mitigation and/or offsets. Mitigation Measures AQ-1a and 1b will ensure the 27 

requirements of the mitigation and offset program are implemented and conformity requirements 28 

for NOX are met. 29 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 30 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 31 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 32 

Thresholds for Other Pollutants 33 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A. 34 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 35 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 36 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 37 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 38 

Other Pollutants 39 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 40 
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Table 22-56. Criteria Pollutant Emissions from Construction and Operation of Alternative 1C in 1 

Nonattainment and Maintenance Areas of the SFNA and SFBAAB (tons/year) 2 

Year 
Sacramento Federal Nonattainment Area 

ROG NOX
a COb PM10c PM2.5 SO2 

2016 0 0 0 0 0 0 

2017 0 0 0 0 0 0 

2018 8 58 <1 1 6 <1 

2019 27 217d 0 6 14 1 

2020 33 271d 0 11 14 1 

2021 40 316d 1 16 17 1 

2022 35 274d 5 11 17 1 

2023 43 327d 5 8 19 2 

2024 48 353d 5 5 22 2 

2025 26 188d 4 4 14 1 

2026 20 137d 3 2 12 1 

2027 19 144d 4 1 15 1 

2028 7 53 4 0 5 <1 

2029 0 0 0 0 0 0 

ELT 0.20 1.21 2.55 0.42 0.12 0.01 

LLT 0.17 1.03 2.43 0.40 0.11 0.01 

De Minimis 25 25 100 100 100 100 

Year 

San Francisco Bay Area Air Basin 

ROG NOX
a COb PM10e PM2.5 SO2 

2016 0 0 0 - 1 0 

2017 0 0 0 - 0 0 

2018 8 60 1 - 7 <1 

2019 27 212 2 - 16 1 

2020 21 175 2 - 10 1 

2021 25 207 3 - 12 1 

2022 20 152 4 - 10 1 

2023 20 144 5 - 10 1 

2024 23 157 6 - 11 1 

2025 10 66 3 - 5 1 

2026 7 48 3 - 4 <1 

2027 3 27 3 - 4 <1 

2028 <1 3 1 - 1 <1 

2029 0 0 0 - 0 0 

ELT 0.02 0.15 0.24 - 0.01 0.00 

LLT 0.02 0.13 0.23 - 0.01 0.00 

De Minimis 100 100 100 - 100 100 
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Notes 
a NOX emissions in excess of 100 tons per year within federally designated PM10 and PM2.5 nonattainment 

or maintenance areas trigger a secondary PM10 and PM2.5 precursor threshold. NOX emissions in excess of 
this secondary threshold could conflict with the applicable PM10 and PM2.5 SIPs. Accordingly, NOX offsets 
pursued for the purposes of general conformity for those years in which NOX emissions exceed 100 tons 
must occur within the federally designated PM2.5 nonattainment and PM10 maintenance areas, as 
applicable.  

b The proposed water conveyance facility is located within a federally designated CO attainment 
area. Accordingly, CO emissions generated by construction of CM1 are not subject to the General 
Conformity Rule and are excluded from the emissions summary and general conformity analysis (40 CFR 
Part 51 and 93, Section III.A). Emissions presented in the table are limited those generated by haul trucks, 
which would occur in federally designated CO maintenance area. 

c There are no federally designated PM10 maintenance areas in Yolo County. Accordingly, PM10 emissions 
generated by construction of CM1 in Yolo County are not subject to the General Conformity Rule and are 
excluded from the emissions summary and general conformity analysis for the SFNA (40 CFR Part 51 and 
93, Section III.A). Emissions presented in the table are limited those generated within Sacramento County. 

d Refer to Table 22-48 for summary of emissions by air district. Emissions within SMAQMD would not exceed 
100 tons.  

e There are no federally designated PM10 nonattainment or maintenance areas in the SFBAAB. Accordingly, 
PM10 emissions generated by construction of CM1 are not subject to the General Conformity Rule and are 
excluded from the emissions summary and general conformity analysis (40 CFR Part 51 and 93, Section 
III.A). 

 1 

San Francisco Bay Area Air Basin 2 

As shown in Table 22-56, implementation of Alternative 1C would exceed the following SFBAAB 3 

federal de minimis thresholds: 4 

 NOX: 2019–2024 5 

NOX is a precursor to ozone, for which the SJVAB is in nonattainment for the NAAQS. Since project 6 

emissions exceed the federal de minimis threshold for NOX, a general conformity determination must 7 

be made to demonstrate that total direct and indirect emissions of NOX would conform to the 8 

appropriate SFBAAB SIP for each year of construction in which the de minimis thresholds are 9 

exceeded. 10 

NOX is also a precursor to PM and can contribute to PM formation. As discussed above, the SFBAAB 11 

is currently designated nonattainment for the PM2.5 NAAQS. NOX emissions in excess of 100 tons 12 

per year trigger a secondary PM precursor threshold, and could conflict with the applicable PM2.5 13 

SIP. Accordingly, NOX offsets pursued for the purposes of general conformity for those years in 14 

which NOX emissions exceed 100 tons must occur within the federally designated PM2.5 15 

nonattainment area of the SFBAAB, which is consistent with the larger nonattainment boundary for 16 

ozone. 17 

Although Mitigation Measures AQ-3a and AQ-3b would reduce NOX, given the magnitude of 18 

emissions; neither measure could feasibly reduce emissions to net zero. This impact would be 19 

adverse. In the event that Alternative 1C is selected as the APA, Reclamation, USFWS, and NMFS 20 

would need to demonstrate that conformity is met for NOX through a local air quality modeling 21 

analysis (i.e., dispersion modeling) or other acceptable methods to ensure project emissions do not 22 

cause or contribute to any new exceedances of the NAAQS or increase the frequency or severity of 23 

any existing exceedances. 24 
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Mitigation Measure AQ-3a: Mitigate and Offset Construction-Generated Criteria Pollutant 1 

Emissions within the BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 2 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 3 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 4 

Please see Mitigation Measure AQ-3a under Impact AQ-3 in the discussion of Alternative 1A.  5 

Mitigation Measure AQ-3b: Develop an Alternative or Complementary Offsite Mitigation 6 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 7 

within the BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 8 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 9 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 10 

Please see Mitigation Measure AQ-3b under Impact AQ-3 in the discussion of Alternative 1A. 11 

CEQA Conclusion: SFNA and SFBAAB are classified as nonattainment areas with regard to the ozone 12 

NAAQS and the impact of increases in criteria pollutant emissions above the air basin de minimis 13 

thresholds could conflict with or obstruct implementation of the applicable air quality plans. Since 14 

construction emissions in the SFNA and SFBAAB would exceed the de minimis thresholds for ROG 15 

(SFNA only) and NOX, this impact would be significant.  16 

Mitigation Measures AQ-1a and AQ-1bwould ensure project emissions would not result in an 17 

increase in regional ROG or NOX emissions in the SFNA. These measures would therefore ensure 18 

total direct and indirect ROG and NOX emissions generated by the project in the SFNA would 19 

conform to the appropriate air basin SIPs by offsetting the action’s emissions in the same or nearby 20 

area to net zero.  21 

Although Mitigation Measures AQ-3a and AQ-3b would reduce NOX in the SFBAAB, given the 22 

magnitude of emissions; neither measure could feasibly reduce emissions to net zero. This impact 23 

would be significant and unavoidable.  24 

No emissions would be generated within the SJVAB and as such, the project would conform to the 25 

appropriate SJVAB SIPs. 26 

Impact AQ-21: Generation of Cumulative Greenhouse Gas Emissions during Construction of 27 

the Proposed Water Conveyance Facility 28 

NEPA Effects: GHG (CO2, CH4, N2O, SF6, and HFCs) emissions resulting from construction of 29 

Alternative 1C are presented in Table 22-57. Emissions with are presented with implementation of 30 

environmental commitments (see Appendix 3B, Environmental Commitments) and state mandates to 31 

reduce GHG emissions. State mandates include the RPS, LCFS, and Pavley. These mandates do not 32 

require additional action on the part of DWR, but will contribute to GHG emissions reductions. For 33 

example, Pavley and LCFS will improve the fuel efficiency of vehicles and reduce the carbon content 34 

of transportation fuels, respectively. Equipment used to construct the project will therefore be 35 

cleaner and less GHG intensive than if the state mandates had not been established. 36 

Table 22-58 summarizes GHG emissions that would be generated in the BAAQMD, SMAQMD, and 37 

YSAQMD (no construction emissions would be generated in the SJVAPCD). The table does not 38 

include emissions from electricity generation as these emissions would be generated by power 39 

plants located throughout the state and the specific location of electricity-generating facilities is 40 

unknown (see discussion preceding this impact analysis). Due to the global nature of GHGs, the 41 
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determination of effects is based on total emissions generated by construction (Table 22-57). GHG 1 

emissions presented in Table 22-58 are therefore provided for information purposes only. 2 

Construction of Alternative 1C would generate a total of 2.5 million metric tons of GHG emissions, 3 

after implementation of environmental commitments and state mandates. This is equivalent to 4 

adding 518,000 typical passenger vehicles to the road during construction (U.S. Environmental 5 

Protection Agency 2014e). As discussed in section 22.3.2, Determination of Effects, any increase in 6 

emissions above net zero associated with construction of the BDCP water conveyance features 7 

would be adverse. Accordingly, this effect would be adverse. Mitigation Measure AQ-21, which 8 

would develop a GHG Mitigation Program to reduce construction-related GHG emissions to net zero, 9 

is available address this effect. 10 

Table 22-57. GHG Emissions from Construction of Alternative 1C (metric tons/year)a 
11 

Year 
Equipment and 
Vehicles (CO2e) 

Electricity (CO2e) 
Concrete Batching 

(CO2) 
Total CO2e 

2016 0 0 499 499 

2017 0 0 0 0 

2018 42,159 359 62,034 104,552 

2019 142,951 2,009 9,744 154,704 

2020 130,349 9,650 60,545 200,544 

2021 156,016 25,692 120,086 301,794 

2022 144,322 36,078 182,008 362,409 

2023 169,877 32,117 177,701 379,695 

2024 183,293 33,500 212,603 429,396 

2025 95,161 22,599 141,966 259,726 

2026 74,368 8,068 34,020 116,457 

2027 64,634 1,541 49,062 115,237 

2028 26,032 41 9,653 35,726 

2029 0 1 0 1 

Total 1,229,162 171,656 1,059,921 2,460,738 

a Emissions estimates do not account for GHG flux from land disturbance. Surface and subsurface (e.g., 
tunneling) activities may oxidize peat soils, releasing GHG emissions. However, recent geotechnical 
surveys indicated that peat is negligible below 80 feet of depth. The tunnel will be placed below this 
range and the design adjusted if peat soils are discovered. Peat material encountered during surface 
excavation for non-tunnel work will be covered with top soil to reduce oxidation when needed. 

Values may not total correctly due to rounding.  

 12 
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Table 22-58. Total GHG Emissions from Construction of Alternative 1C by Air District  1 

(metric tons/year) 2 

Year Equipment and Vehicles (CO2e) Concrete Batching (CO2)a Total CO2eb 

SMAQMD 105,869 0 105,869 

YSAQMD 642,905 635,952 1,278,857 

BAAQMD 480,388 423,968 904,356 

a Emissions assigned to each air district based on the number of batching plants located in that air district.  
b Values may not total correctly due to rounding. 

 3 

CEQA Conclusion: Construction of Alternative 1C would generate a total of 2.5 million metric tons of 4 

GHG emissions. This is equivalent to adding 518,000 typical passenger vehicles to the road during 5 

construction (U.S. Environmental Protection Agency 2014e). As discussed in section 22.3.2, 6 

Determination of Effects, any increase in emissions above net zero associated with construction of 7 

the BDCP water conveyance features would be significant. Mitigation Measure AQ-21 would develop 8 

a GHG Mitigation Program to reduce construction-related GHG emissions to net zero. Accordingly, 9 

this impact would be less-than-significant with implementation of Mitigation Measure AQ-21. 10 

Mitigation Measure AQ-21: Develop and Implement a GHG Mitigation Program to Reduce 11 

Construction Related GHG Emissions to Net Zero (0) 12 

Please see Mitigation Measure AQ-21 under Impact AQ-21 in the discussion of Alternative 1A. 13 

Impact AQ-22: Generation of Cumulative Greenhouse Gas Emissions from Operation and 14 

Maintenance of the Proposed Water Conveyance Facility and Increased Pumping 15 

NEPA Effects: Operation of Alternative 1C would generate direct and indirect GHG emissions. 16 

Sources of direct emissions include heavy-duty equipment, on road crew trucks, and employee 17 

vehicle traffic. Indirect emissions would be generated predominantly by electricity consumption 18 

required for pumping as well as, maintenance, lighting, and other activities.  19 

Table 22-59 summarizes long-term operational GHG emissions associated with operations, 20 

maintenance, and increased SWP pumping. Emissions were quantified for both ELT and LLT 21 

conditions, although activities would take place annually until project decommissioning. Emissions 22 

include state mandates to reduce GHG emissions (described in Impact AQ-21) are presented (there 23 

are no BDCP specific operational environmental commitments). Total CO2e emissions are compared 24 

to both the No Action Alternative (NEPA point of comparison) and Existing Conditions (CEQA 25 

baseline). As discussed in Section 22.3.1.2, equipment emissions are assumed to be zero under both 26 

the No Action Alternative (NEPA point of comparison) and Existing Conditions (CEQA baseline). The 27 

equipment emissions presented in Table 22-59 are therefore representative of project impacts for 28 

both the NEPA and CEQA analysis. 29 
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Table 22-59. GHG Emissions from Operation, Maintenance, and Increased Pumping, Alternative 1C 1 

(metric tons/year) 2 

Condition 

Equipment 
CO2e 

Electricity CO2e 

 

Total CO2e 

NEPA Point of 
Comparison 

CEQA 
Baseline 

NEPA Point of 
Comparison 

CEQA 
Baseline 

ELT  526 - 252,441  - 252,967 

LLT  513 75,973 32,822  76,486 33,335 

Note: The NEPA point of comparison compares total CO2e emissions after implementation of Alternative 
1C to the No Action Alternative, whereas the CEQA baseline compares total CO2e emissions to 
Existing Conditions. 

 3 

Table 22-60 summarizes equipment CO2e emissions that would be generated in the BAAQMD, 4 

SMAQMD, and SJVAPCD (no operational emissions would be generated in the YSAQMD). The table 5 

does not include emissions from SWP pumping as these emissions would be generated by power 6 

plants located throughout the state (see discussion preceding this impact analysis). GHG emissions 7 

presented in Table 22-60 are therefore provided for information purposes only. 8 

Table 22-60. Equipment CO2e Emissions from Operation and Maintenance of Alternative 1C by Air 9 

District (metric tons/year)a 
10 

Air District ELT  LLT 

YSAQMD 481 465 

SMAQMD <1 <1 

BAAQMD 46 48 

Total 526 513 

a Emissions do not include emissions generated by increased SWP pumping. 

 11 

SWP Operational and Maintenance GHG Emissions Analysis 12 

Alternative 1C would add approximately 1,675 GWh30 of additional net electricity demand to 13 

operation of the SWP each year assuming 2060 conditions. Conditions at 2060 (LLT) are used for 14 

this analysis because they yield the largest potential additional net electricity requirements and 15 

therefore represent the largest potential impact. This 1,675 GWh is based on assumptions of future 16 

conditions and operations and includes all additional energy required to operate the project with 17 

BDCP Alternative 1C including any additional energy associated with additional water being moved 18 

through the system. 19 

In the CAP, DWR developed estimates of historical, current, and future GHG emissions. Figure 22-7 20 

shows those emissions as they were projected in the CAP and how those emissions projections 21 

would change with the additional electricity demands needed to operate the SWP with the addition 22 

of BDCP Alternative 1C. As shown in Figure 22-7, in 2024, the year BDCP Alternative 1C is projected 23 

                                                             
30 Estimated net energy demand differs slightly from what is presented in Chapter 21, Energy. This is because the 
above analysis includes energy needed for transmission and distribution of water along the Valley String, which is 
required to enable a comparison with the assumptions in DWR’s CAP.  
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to go online, DWR total emissions jump from around 912,000 metric tons of CO2e to nearly 1.6 1 

million metric tons of CO2e. This elevated level is approximately 340,000 metric tons of CO2e above 2 

DWR’s designated GHG emissions reduction trajectory (red line, which is the linear interpolation 3 

between DWR’s 2020 GHG emissions goal and DWR’s 2050 GHG emissions goal.) The projection 4 

indicates that after the initial jump in emissions, existing GHG emissions reduction measures would 5 

bring the elevated GHG emissions level back down below DWR’s GHG emissions reduction trajectory 6 

by 2044 and that DWR would still achieve its GHG emission reduction goal by 2050. 7 

Because employing only DWR’s existing GHG emissions reduction measures would result in a large 8 

initial increase in emissions and result in DWR emissions exceeding the emissions reduction 9 

trajectory for several years, DWR will take additional actions to reduce GHG emissions if BDCP 10 

Alternative 1C is implemented. 11 

The CAP sets forth DWR’s plan to manage its activities and operations to achieve its GHG emissions 12 

reduction goals. The CAP commits DWR to monitoring its emissions each year and evaluating its 13 

emissions every five years to determine whether it is on a trajectory to achieve its GHG emissions 14 

reduction goals. If it appears that DWR will not meet the GHG emission reduction goals established 15 

in the plan, DWR may make adjustments to existing emissions reduction measures, devise new 16 

measures to ensure achievement of the goals, or take other action. Given the scale of additional 17 

emissions that BDCP Alternative 1C would add to DWR’s total GHG emissions, DWR has evaluated 18 

the most likely method that it would use to compensate for such an increase in GHG emissions: 19 

modification of DWR’s REPP. The DWR REPP (GHG emissions reduction measure OP-1 in the CAP) 20 

describes the amount of additional renewable energy that DWR expects to purchase each year to 21 

meet its GHG emissions reduction goals. The REPP lays out a long-term strategy for renewable 22 

energy purchases, though actual purchases of renewable energy may not exactly follow the schedule 23 

in the REPP and will ultimately be governed by actual operations, measured emissions, and 24 

contracting. 25 

Table 22-61 below shows how the REPP could be modified to accommodate BDCP Alternative 1C, 26 

and shows that additional renewable energy resources could be purchased during years 2022–2025 27 

over what was programmed in the original REPP. The net result of this change is that by 2026 28 

DWR’s energy portfolio would contain nearly 1,700 GWh of renewable energy (in addition to 29 

hydropower generated at SWP facilities). This amount is nearly twice the amount called for in the 30 

original DWR REPP (1,692 compared to 792). In later years, 2031–2050, DWR would bring on 31 

slightly fewer additional renewable resources than programmed in the original REPP; however, over 32 

13,000 additional GWh of electricity would be purchased under the modified REPP during the 40 33 

year period 2011–2050 then under the original REPP. Figure 22-8 shows how this modified 34 

Renewable Energy Procurement Plan would affect DWR’s projected future emissions with BDCP 35 

Alternative 1C. 36 
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Table 22-61. Changes in Expected Renewable Energy Purchases 2011–2050 (Alternative 1C) 1 

Year(s) 

Additional GWh of Renewable Power Purchased (Above previous year) 

Original CAP New CAP 

2011–2020 36 36 

2021 72 72 

2022–2025 72 297 

2026–2030 72 72 

2031–2040 108 58 

2041–2050 144 69 

Total Cumulative  52,236 65,461 

 2 

As shown in the analysis above and consistent with the analysis contained in the CAP and associated 3 

Initial Study and Negative Declaration for the CAP, BDCP Alternative 1C would not adversely affect 4 

DWR’s ability to achieve the GHG emissions reduction goals set forth in the CAP. Further, Alternative 5 

1C would not conflict with any of DWR’s specific action GHG emissions reduction measures and 6 

implements all applicable project level GHG emissions reduction measures as set forth in the CAP. 7 

BDCP Alternative 1C is therefore consistent with the analysis performed in the CAP. There would be 8 

no adverse effect. 9 

CEQA Conclusion: SWP GHG emissions currently are below 1990 levels and achievement of the 10 

goals of the CAP means that total DWR GHG emissions will be reduced to 50% of 1990 levels by 11 

2020 and to 80% of 1990 levels by 2050. The implementation of BDCP Alternative 1C would not 12 

affect DWR’s established emissions reduction goals or baseline (1990) emissions and therefore 13 

would not result in a change in total DWR emissions that would be considered significant. Prior 14 

adoption of the CAP by DWR already provides a commitment on the part of DWR to make all 15 

necessary modifications to DWR’s REPP (as described above) or any other GHG emission reduction 16 

measure in the CAP that are necessary to achieve DWR’s GHG emissions reduction goals. Therefore 17 

no amendment to the approved CAP is necessary to ensure the occurrence of the additional GHG 18 

emissions reduction activities needed to account for BDCP-related operational emissions. The effect 19 

of BDCP Alternative 1C with respect to GHG emissions is less than cumulatively considerable and 20 

therefore less than significant. No mitigation is required. 21 

Impact AQ-23: Generation of Cumulative Greenhouse Gas Emissions from Increased CVP 22 

Pumping as a Result of Implementation of CM1 23 

NEPA Effects: As previously discussed, DWR’s CAP cannot be used to evaluate environmental 24 

impacts associated with increased CVP pumping, as emissions associated with CVP are not under 25 

DWR’s control and are not included in the CAP. Accordingly, GHG emissions resulting from increased 26 

CVP energy use are evaluated separately from GHG emissions generated as a result of SWP energy 27 

use. 28 

Under Alternative 1C, operation of the CVP yields the generation of clean, GHG emissions-free, 29 

hydroelectric energy. This electricity is sold into the California electricity market or directly to 30 

energy users. Analysis of the No Action Alternative indicates that the CVP generates and will 31 

continue to generate all of the electricity needed to operate the CVP system and approximately 32 

3,500 GWh of excess hydroelectric energy that would be sold to energy users throughout California. 33 

Implementation of Alternative 1C, however, would result in an increase of 167 GWh in the demand 34 
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for CVP generated electricity, which would result in a reduction of 167 GWh or electricity available 1 

for sale from the CVP to electricity users. This reduction in the supply of GHG emissions-free 2 

electricity to the California electricity users could result in a potential effect impact of the project, as 3 

these electricity users would have to acquire substitute electricity supplies that may result in GHG 4 

emissions (although additional conservation is also a possible outcome as well). 5 

It is unknown what type of power source (e.g., renewable, natural gas) would be substituted for CVP 6 

electricity or if some of the lost power would be made up with higher efficiency. Given State 7 

mandates for renewable energy and incentives for energy efficiency, it is possible that a 8 

considerable amount of this power would be replaced by renewable resources or would cease to be 9 

needed as a result of higher efficiency. However, to ensure a conservative analysis, indirect 10 

emissions were quantified for the entire quantity of electricity (167 GWh) using the current and 11 

future statewide energy mix (adjusted to reflect RPS) (please refer to Appendix 22A, Air Quality 12 

Analysis Methodology, for additional detail on quantification methods). 13 

Substitution of 167 GWh of electricity with a mix of sources similar to the current statewide mix 14 

would result in emissions of 46,714 metric tons of CO2e; however, under expected future conditions 15 

(after full implementation of the RPS), emissions would be 36,300 metric tons of CO2e. 16 

Use of CVP hydroelectricity to meet increased electricity demand from operation of CVP facilities 17 

associated with Alternative 1C would reduce available CVP hydroelectricity to other California 18 

electricity users. Substitution of the lost electricity with electricity from other sources could 19 

indirectly result in an increase of GHG emissions that is comparable or larger than the level of GHG 20 

emissions that trigger mandatory GHG reporting for major facilities. As a result, these emissions 21 

could contribute to a cumulatively considerable effect and are therefore adverse. However, these 22 

emissions would be caused by dozens of independent electricity users, who had previously bought 23 

CVP power, making decisions about different ways to substitute for the lost power. These decisions 24 

are beyond the control of Reclamation or any of the other BDCP Lead Agencies. Further, monitoring 25 

to determine the actual indirect change in emissions as a result of BDCP actions would not be 26 

feasible. In light of the impossibility of predicting where any additional emissions would occur, as 27 

well as Reclamation’s lack of regulatory authority over the purchasers of power in the open market, 28 

no workable mitigation is available or feasible. 29 

CEQA Conclusion: Operation of the CVP is a federal activity beyond the control of any State agency 30 

such as DWR, and the power purchases by private entities or public utilities in the private 31 

marketplace necessitated by a reduction in available CVP-generated hydroelectric power are beyond 32 

the control of the State, just as they are beyond the control of Reclamation. For these reasons, there 33 

are no feasible mitigation measures that could reduce this potentially significant indirect impact, 34 

which is solely attributable to operations of the CVP and not the SWP, to a less than significant level. 35 

This impact is therefore determined to be significant and unavoidable. 36 

Impact AQ-24: Generation of Regional Criteria Pollutants from Implementation of CM2–CM11 37 

NEPA Effects: Generation of criteria pollutants under Alternative 1C would be similar to Alternative 38 

1A. Table 22-29 summarizes potential construction and operational emissions that may be 39 

generated by implementation of CM2–CM11. See the discussion of Impact AQ-24 under Alternative 40 

1A. 41 

Criteria pollutants from restoration and enhancement actions could exceed applicable general 42 

conformity de minimis levels and applicable local thresholds. The effect would vary according to the 43 
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equipment used in construction of a specific conservation measure, the location, the timing of the 1 

actions called for in the conservation measure, and the air quality conditions at the time of 2 

implementation; these effects would be evaluated and identified in the subsequent project-level 3 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. The 4 

effect of increases in emissions during implementation of CM2–CM11 in excess of applicable general 5 

conformity de minimis levels and air district regional thresholds (Table 22-8) could violate air basin 6 

SIPs and worsen existing air quality conditions. Mitigation Measure AQ-24 would be available to 7 

reduce this effect, but emissions would still be adverse. 8 

CEQA Conclusion: Construction and operational emissions associated with the restoration and 9 

enhancement actions would result in a significant impact if the incremental difference, or increase, 10 

relative to Existing Conditions exceeds the applicable local air district thresholds shown in Table 22-11 

8; these effects are expected to be further evaluated and identified in the subsequent project-level 12 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. 13 

Mitigation Measure AQ-24 would be available to reduce this effect, but may not be sufficient to 14 

reduce emissions below applicable air quality management district thresholds (see Table 22-8). 15 

Consequently, this impact would be significant and unavoidable. 16 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 17 

District Regulations and Recommended Mitigation are Incorporated into Future 18 

Conservation Measures and Associated Project Activities 19 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 20 

Impact AQ-25: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 21 

Matter, Carbon Monoxide, and Diesel Particulate Matter from Implementation of CM2–CM11 22 

NEPA Effects: The potential for Alternative 1C to expose sensitive receptors increased health 23 

hazards from localized PM, CO, and DPM would be similar to Alternative 1A. Activities shown in 24 

Table 22-29 with the greatest potential to have short or long-term air quality impacts are also 25 

anticipated to have the greatest potential to expose receptors to substantial pollutant 26 

concentrations. The effect would vary according to the equipment used, the location and timing of 27 

the actions called for in the conservation measure, the meteorological and air quality conditions at 28 

the time of implementation, and the location of receptors relative to the emission source. Potential 29 

health effects would be evaluated and identified in the subsequent project-level environmental 30 

analysis conducted for the CM2–CM11 restoration and enhancement actions. 31 

The effect of increases in PM, CO, or DPM (cancer and non-cancer-risk) in excess of applicable air 32 

district thresholds (Table 22-8) at receptor locations could result in adverse health impacts. 33 

Mitigation Measures AQ-24 and AQ-25 would be available to reduce this effect. 34 

CEQA Conclusion: Construction and operational emissions associated with the restoration and 35 

enhancement actions under Alternative 1C would result in a significant impact if PM, CO, or DPM 36 

(cancer and non-cancer-risk) concentrations at receptor locations exceed the applicable local air 37 

district thresholds shown in Table 22-8; these effects are expected to be further evaluated and 38 

identified in the subsequent project-level environmental analysis conducted for the CM2–CM11 39 

restoration and enhancement actions. Mitigation Measures AQ-24 and AQ-25 would ensure localized 40 

concentrations at receptor locations would be below applicable air quality management district 41 

thresholds (see Table 22-8). Consequently, this impact would be less than significant.  42 
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Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 1 

District Regulations and Recommended Mitigation are Incorporated into Future 2 

Conservation Measures and Associated Project Activities 3 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 4 

Mitigation Measure AQ-25: Prepare a Project-Level Health Risk Assessment to Reduce 5 

Potential Health Risks from Exposure to Localized DPM and PM Concentrations  6 

Please see Mitigation Measure AQ-25 under Impact AQ-25 in the discussion of Alternative 1A. 7 

Impact AQ-26: Creation of Potential Odors Affecting a Substantial Number of People from 8 

Implementation of CM2–CM11 9 

NEPA Effects: The potential for Alternative 1C to expose sensitive receptors increased odors would 10 

be similar to Alternative 1A. Accordingly, construction activities associated with CM2–CM11 are not 11 

anticipated to result in nuisance odors. Similarly, while restored land uses associated with the 12 

program have the potential to generate odors from natural processes, the emissions would be 13 

similar in origin and magnitude to the existing land use types in the restored area (e.g., managed 14 

wetlands). Moreover, specific odor effects would be evaluated and identified in the subsequent 15 

project-level environmental analysis conducted for the CM2–CM11 restoration and enhancement 16 

actions. Accordingly, odor-related effects associated with CM2–CM11 would not be adverse.  17 

CEQA Conclusion: Alternative 1C would not result in the addition of major odor producing facilities. 18 

Diesel emissions during construction could generate temporary odors, but these would quickly 19 

dissipate and cease once construction is completed. Increases in wetland, tidal, and upland habitats 20 

may increase the potential for odors from natural processes. However, the origin and magnitude of 21 

odors would be similar to the existing land use types in the restored area (e.g., managed wetlands). 22 

Moreover, specific odor impacts would be evaluated and identified in the subsequent project-level 23 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. 24 

Accordingly, the impact of exposure of sensitive receptors to potential odors would be less than 25 

significant. No mitigation is required. 26 

Impact AQ-27: Generation of Cumulative Greenhouse Gas Emissions from Implementation of 27 

CM2–CM11 28 

NEPA Effects: CM2–CM11 implemented under Alternative 1C would result in local GHG emissions 29 

from construction equipment and vehicle exhaust, similar to Alternative 1A. Restoration activities 30 

with the greatest potential for emissions include those that break ground and require use of 31 

earthmoving equipment. The type of restoration action and related construction equipment use are 32 

shown in Table 22-28. Implementing CM2–CM11 would also affect long-term sequestration rates 33 

through land use changes, such as conversion of agricultural land to wetlands, inundation of peat 34 

soils, drainage of peat soils, and removal or planting of carbon-sequestering plants. 35 

Without additional information on site-specific characteristics associated with each of the 36 

restoration components, a complete assessment of GHG flux from CM2–CM11 is currently not 37 

possible. The effect of carbon sequestration and CH4 generation would vary by land use type, season, 38 

and chemical and biological characteristics; these effects would be evaluated and identified in the 39 

subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 40 

enhancement actions. Mitigation Measures AQ-24 and AQ-27 would be available to reduce this 41 
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effect. However, due to the potential for increases in GHG emissions from construction and land use 1 

change, this effect would be adverse. 2 

CEQA Conclusion: The restoration and enhancement actions under Alternative 1C could result in a 3 

significant impact if activities are inconsistent with applicable GHG reduction plans, do not 4 

contribute to a lower carbon future, or generate excessive emissions, relative to other projects 5 

throughout the state. These effects are expected to be further evaluated and identified in the 6 

subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 7 

enhancement actions. Mitigation Measures AQ-24 and AQ-27 would be available to reduce this 8 

impact, but may not be sufficient to reduce to a less-than-significant level. Consequently, this impact 9 

would be significant and unavoidable. 10 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 11 

District Regulations and Recommended Mitigation are Incorporated into Future 12 

Conservation Measures and Associated Project Activities 13 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 14 

Mitigation Measure AQ-27: Prepare a Land Use Sequestration Analysis to Quantify and 15 

Mitigate (as Needed) GHG Flux Associated with Conservation Measures and Associated 16 

Project Activities 17 

Please see Mitigation Measure AQ-27 under Impact AQ-27 in the discussion of Alternative 1A. 18 

22.3.3.5 Alternative 2A—Dual Conveyance with Pipeline/Tunnel and Five 19 

Intakes (15,000 cfs; Operational Scenario B) 20 

A total of five intakes would be constructed under Alternative 2A. For the purposes of this analysis, 21 

it was assumed that Intakes 1–5 or Intakes 1–3 and 6–7 would be constructed under Alternative 2A. 22 

Under this alternative, an intermediate forebay would be constructed, and the water conveyance 23 

facility would be a buried pipeline and tunnels (Figures 3-2 and 3-3 in Chapter 3, Description of 24 

Alternatives. 25 

Construction and operation of Alternative 2A would require the use of electricity, which would be 26 

supplied by the California electrical grid. Power plants located throughout the state supply the grid 27 

with power, which will be distributed to the Study area to meet project demand. Power supplied by 28 

statewide power plants will generate criteria pollutants. Because these power plants are located 29 

throughout the state, criteria pollutant emissions associated with Alternative 2A electricity demand 30 

cannot be ascribed to a specific air basin or air district within the Study area. Criteria pollutant 31 

emissions from electricity consumption are therefore provided for informational purposes only and 32 

are not included in the impact conclusion. 33 

Electricity demand for construction of Alternative 2A would be to equal demand required for 34 

Alternative 1A. Electricity emissions generated by Alternative 1A would therefore be representative 35 

of emissions generated by Alternative 2A. Refer to Table 22-11 for a summary of electricity-related 36 

criteria pollutants during construction (years 2016 through 2029) of Alternative 1A that are 37 

applicable to this alternative. Operational emissions would be different from Alternative 1A and are 38 

provided in Table 22-62. 39 
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Table 22-62. Criteria Pollutant Emissions from Electricity Consumption: Net Project Operations, 1 

Alternative 2A (tons/year) a,b 
2 

Year Analysis ROG CO NOX PM10 PM2.5c SO2 

ELT CEQA 1 8 111 9 9 47 

LLT NEPA 2 15 199 17 17 84 

LLT CEQA 0 2 34 3 3 14 

NEPA = Compares criteria pollutant emissions after implementation of Alternative 2A to the No Action 
Alternative. 

CEQA = Compares criteria pollutant emissions after implementation of Alternative 2A to Existing 
Conditions. 

a Emissions assume implementation of RPS (see Appendix 22A, Air Quality Analysis Methodology). Power 
plants that generate electricity for the proposed project would be subject to local air district permitting 
requirements, including standards to implement BACT to reduce criteria pollutant emissions. 

b Because GHG emissions are cumulative (see Section 22.3.2.1) and not evaluated at the local air basin or 
air district level, they are discussed in Impacts AQ-21 and AQ-22. The GHG analysis for SWP power 
utilizes actual and forecasted GHG emissions rates for the SWP system, which differs slightly from the 
above analysis. Statewide grid average emission factors were utilized for the above analysis as criteria 
pollutant emission factors for SWP were unavailable. Please also note that the above analysis does not 
account for additional renewable energy that will be procured through modifications to DWR’s REPP 
(see Impact AQ-22). Accordingly, the emissions results presented above represent a conservative 
assessment of potential criteria pollutant emissions. 

c Emission factors for PM2.5 are currently unavailable. Consequently, PM2.5 emissions were assumed to 
equal PM10 emissions. Because PM2.5 represents a fraction of PM10, this approach represents a 
conservative assessment of PM2.5 emissions from electricity consumption. 

 3 

Alternative 2A would comprise physical/structural components similar to those under Alternative 4 

1A, but would entail an operable barrier along the San Joaquin separate fish movement corridor at 5 

the upstream confluence of Old River and the San Joaquin River (head of Old River). Emissions 6 

generated by construction of all features other than the head of Old River barrier under Alternative 7 

1A would be representative of emissions generated by Alternative 2A (refer to Table 22-12). 8 

The head of Old River barrier would be constructed within the SJVAPCD bteween2022 and 2024. To 9 

ensure the emissions analysis within the SJVAPCD accurately evaluates all project components, 10 

construction emissions associated with the head of Old River barrier were quantified and added to 11 

the emissions estimates for the SJVAPCD under Alternative 1A. The resulting emissions are provided 12 

in Table 22-63. Exceedances of the air district thresholds are shown in underlined text. 13 
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Table 22-63. Criteria Pollutant Emissions from Construction of Alternative 2A within the SJVAPCD 1 

(tons/year) 2 

Year 
ROG NOX CO 

PM10  PM2.5 
SO2 

Exhaust Dust Total  Exhaust Dust Total 

2016 0 0 0 0 2 2  0 <1 <1 0 

2017 0 0 0 0 0 0  0 0 0 0 

2018 2 7 11 <1 12 12  <1 2 2 <1 

2019 11 81 78 1 18 19  1 2 3 <1 

2020 20 139 137 2 35 36  2 4 6 <1 

2021 30 217 217 3 56 58  3 7 9 1 

2022 29 189 214 2 33 35  2 4 6 1 

2023 25 154 187 2 17 19  2 2 4 1 

2024 24 140 171 1 17 18  1 2 4 <1 

2025 15 92 105 1 13 14  1 2 3 <1 

2026 6 37 35 <1 3 3  <1 <1 1 <1 

2027 <1 <1 1 1 <1 1  1 <1 1 <1 

2028 0 0 0 0 0 0  0 0 0 0 

2029 0 0 0 0 0 0  0 0 0 0 

Thresholds 10 10 - - - 15  - - 15 - 

 3 

Daily operation and maintenance activities under Alternative 2A would be the same as those 4 

generated under Alternative 1A (see Table 22-13). Yearly maintenance would be similar to those 5 

under Alternative 1A, but would also include annual inspections and sediment removal at the 6 

operable barrier in San Joaquin County. Table 22-64 summarizes annual criteria pollutant emissions 7 

associated with operation of Alternative 2A in the SJVAPCD.  8 

Table 22-64. Criteria Pollutant Emissions from Operation of Alternative 2A in SJVAPCD (tons per year) 9 

Condition 

San Joaquin Valley Air Pollution Control District 

ROG NOX CO PM10 PM2.5 SO2 

ELT 0.01 0.08 0.14 0.02 0.01 <0.01 

LLT 0.01 0.07 0.13 0.02 0.01 <0.01 

Thresholds 10 10 - 15 15 - 

 10 

Impact AQ-1: Generation of Criteria Pollutants in Excess of the SMAQMD Regional Thresholds 11 

during Construction of the Proposed Water Conveyance Facility 12 

NEPA Effects: Construction activity required for Alternative 2A within the SMAQMD was assumed to 13 

equal activity required for Alternative 1A. Emissions generated by Alternative 1A would therefore 14 

be representative of emissions generated by Alternative 2A. As shown in Table 22-12, emissions 15 

would exceed SMAQMD’s daily NOX threshold, even with implementation of environmental 16 

commitments (see Appendix 3B, Environmental Commitments). Since NOX is a precursor to ozone 17 

and PM, exceedances of SMAQMD’s daily NOX threshold could impact both regional ozone and PM 18 
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formation, which could worsen regional air quality and air basin attainment of the NAAQS and 1 

CAAQS. 2 

While equipment could operate at any work area identified for this alternative, the highest level of 3 

NOX and fugitive dust emissions in the SMAQMD are expected to occur at those sites where the 4 

duration and intensity of construction activities would be greatest. This includes all intake and 5 

intake pumping plant sites along the east bank of the Sacramento River, as well as the intermediate 6 

forebay (and pumping plant) site west of South Stone Lake and east of the Sacramento River. See the 7 

discussion of Impact AQ-1 under Alternative 1A. 8 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 9 

construction-related emissions; however, as shown in Table 22-12, NOX and emissions would still 10 

exceed SMAQMD’s threshold identified in Table 22-8 and would result in an adverse effect to 11 

regional air quality. Mitigation Measures AQ-1a and AQ-1b would be available to reduce NOX 12 

emissions, and would thus address regional effects related to secondary ozone and PM formation.  13 

CEQA Conclusion: NOX emissions generated during construction would exceed SMAQMD threshold 14 

identified in Table 22-8. Since NOX is a precursor to ozone and PM, exceedances of SMAQMD’s daily 15 

NOX threshold could impact both regional ozone and PM formation. SMAQMD’s regional emissions 16 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 17 

CAAQS or NAAQS. The impact of generating NOX emissions in excess of local air district thresholds 18 

would therefore violate applicable air quality standards in the Study area and could contribute to or 19 

worsen an existing air quality conditions. This would be a significant impact. Mitigation Measures 20 

AQ-1a and AQ-1b would be available to reduce NOX emissions to a less-than-significant level by 21 

offsetting emissions to quantities below SMAQMD CEQA thresholds (see Table 22-8).  22 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 23 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 24 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 25 

Thresholds for Other Pollutants 26 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A. 27 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 28 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 29 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 30 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 31 

Other Pollutants 32 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 33 

Impact AQ-2: Generation of Criteria Pollutants in Excess of the YSAQMD Regional Thresholds 34 

during Construction of the Proposed Water Conveyance Facility 35 

NEPA Effects: Construction activity required for Alternative 2A within the YSAQMD was assumed to 36 

equal activity required for Alternative 1A. Emissions generated by Alternative 1A would therefore 37 

be representative of emissions generated by Alternative 2A. As shown in Table 22-12, emissions 38 

would exceed YSAQMD’s NOX and PM10 thresholds, even with implementation of environmental 39 

commitments (see Appendix 3B, Environmental Commitments).  40 
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Since NOX is a precursor to ozone and PM, exceedances of SMAQMD’s daily NOX threshold could 1 

impact both regional ozone and PM formation, which could worsen regional air quality and air basin 2 

attainment of the NAAQS and CAAQS. Similarly, exceedances of YSAQMD’s PM10 threshold could 3 

impede attainment of the NAAQS and CAAQS for PM10. All emissions generated within YSAQMD are 4 

a result of haul truck movement for equipment and material delivery. 5 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 6 

construction-related emissions; however, as shown in Table 22-12, NOX and PM10 emissions would 7 

still exceed the applicable YSAQMD thresholds identified in Table 22-8 and result in an adverse 8 

regional effect to air quality. Mitigation Measures AQ-1a and AQ-1b are available to reduce NOX and 9 

PM10 emissions, and would thus address regional effects related to secondary ozone and PM 10 

formation.  11 

CEQA Conclusion: Emissions of NOX and PM10 generated during construction would exceed 12 

YSAQMD’s regional thresholds identified in Table 22-8. Since NOX is a precursor to ozone and NOX is 13 

a precursor to PM, exceedances of YSAQMD’s NOX threshold could impact both regional ozone and 14 

PM formation, which could worsen regional air quality and air basin attainment of the NAAQS and 15 

CAAQS. Similarly, exceedances of YSAQMD’s PM10 threshold could impede attainment of the NAAQS 16 

and CAAQS for PM10. YSAQMD’s regional emissions thresholds (Table 22-8) have been adopted to 17 

ensure projects do not hinder attainment of the CAAQS or NAAQS. The impact of generating NOX and 18 

PM10 in excess of local air district regional thresholds would therefore violate applicable air quality 19 

standards in the study area and could contribute to or worsen an existing air quality conditions. This 20 

would be a significant impact. Mitigation Measures AQ-1a and AQ-1b would be available to reduce 21 

NOX and PM10 emissions to a less-than-significant level by offsetting emissions to quantities below 22 

YSAQMD CEQA thresholds (see Table 22-8).  23 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 24 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 25 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 26 

Thresholds for Other Pollutants 27 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A. 28 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 29 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 30 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 31 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 32 

Other Pollutants 33 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 34 

Impact AQ-3: Generation of Criteria Pollutants in Excess of the BAAQMD Regional Thresholds 35 

during Construction of the Proposed Water Conveyance Facility 36 

NEPA Effects: Construction activity required for Alternative 2A within the BAAQMD was assumed to 37 

equal activity required for Alternative 1A. Emissions generated by Alternative 1A would therefore 38 

be representative of emissions generated by Alternative 2A. As shown in Table 22-12, emissions 39 

would exceed BAAQMD’s daily thresholds for ROG and NOX, even with implementation of 40 

environmental commitments. All other pollutants would be below air district thresholds and 41 

therefore would not result in an adverse air quality effect. 42 
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Since ROG and NOX are precursors to ozone and NOX is a precursor to PM, exceedances of BAAQMD’s 1 

ROG and NOX thresholds could impact both regional ozone and PM formation, which could worsen 2 

regional air quality and air basin attainment of the NAAQS and CAAQS. 3 

While equipment could operate at any work area identified for this alternative, the highest level of 4 

ROG and NOX emissions in the BAAQMD are expected to occur at those sites where the duration and 5 

intensity of construction activities would be greatest, including the site of the Byron Tract Forebay 6 

adjacent to and south of Clifton Court Forebay. 7 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 8 

construction-related emissions; however, as shown in Table 22-12, ROG and NOX emissions would 9 

still exceed the applicable air district thresholds identified in Table 22-8 and result in an adverse 10 

effect to air quality. Mitigation Measures AQ-3a and AQ-3b would be available to address this effect. 11 

CEQA Conclusion: Emissions of ROG and NOX precursors generated during construction would 12 

exceed BAAQMD regional thresholds identified in Table 22-8. Since ROG and NOX are precursors to 13 

ozone and NOX is a precursor to PM, exceedances of BAAQMD’s ROG and NOX thresholds could 14 

impact both regional ozone and PM formation. BAAQMD’s regional emissions thresholds (Table 22-15 

8) have been adopted to ensure projects do not hinder attainment of the CAAQS or NAAQS. The 16 

impact of generating ROG and NOX emissions in excess of local air district regional thresholds would 17 

therefore violate applicable air quality standards in the Study area and could contribute to or 18 

worsen an existing air quality conditions. This would be a significant impact. Mitigation Measures 19 

AQ-3a and AQ-3b would be available to reduce ROG and NOX emissions to a less-than-significant 20 

level by offsetting emissions to quantities below BAAQMD CEQA thresholds (see Table 22-8). 21 

Mitigation Measure AQ-3a: Mitigate and Offset Construction-Generated Criteria Pollutant 22 

Emissions within BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 23 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 24 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 25 

Please see Mitigation Measure AQ-3a under Impact AQ-3 in the discussion of Alternative 1A. 26 

Mitigation Measure AQ-3b: Develop an Alternative or Complementary Offsite Mitigation 27 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 28 

within the BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 29 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 30 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 31 

Please see Mitigation Measure AQ-3b under Impact AQ-3 in the discussion of Alternative 1A. 32 

Impact AQ-4: Generation of Criteria Pollutants in Excess of the SJVAPCD Regional Thresholds 33 

during Construction of the Proposed Water Conveyance Facility 34 

NEPA Effects: As shown in Table 22-63, construction emissions would exceed SJVAPCD’s annual 35 

thresholds for the following years and pollutants, even with implementation of environmental 36 

commitments (see Appendix 3B, Environmental Commitments). All other pollutants would be below 37 

air district thresholds and therefore would not result in an adverse air quality effect. 38 

 ROG: 2020–2025 39 

 NOX: 2019–2026 40 
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 PM10: 2019–2024 1 

Since ROG and NOX are precursors to ozone and NOX is a precursor to PM, exceedances of SJVAPCD’s 2 

ROG and NOX thresholds could impact both regional ozone and PM formation, which could worsen 3 

regional air quality and air basin attainment of the NAAQS and CAAQS. Similarly, exceedances of 4 

SJVAPCD’s PM10 threshold could impede attainment of the NAAQS and CAAQS for PM10. 5 

While equipment could operate at any work area identified for this alternative, the highest level of 6 

ROG, NOX, and PM10 emissions in the SJVAPCD is expected to occur at those sites where the 7 

duration and intensity of construction activities would be greatest. This includes all temporary and 8 

permanent utility sites, as well as all construction sites along the pipeline/tunnel conveyance 9 

alignment. For a map of the proposed tunnel alignment, see Mapbook Figure M3-1. 10 

Environmental commitments outlined in Appendix 3B, Environmental Commitments will reduce 11 

construction-related emissions; however, as shown in Table 22-63, ROG, NOX, and PM10 emissions 12 

would still exceed the applicable air district thresholds identified in Table 22-8 and result in a 13 

regional adverse effect to air quality. Mitigation Measures AQ-4a and AQ-4b are available to reduce 14 

ROG, NOX, and PM10 emissions, and would thus address regional effects related to secondary ozone 15 

and PM formation. 16 

CEQA Conclusion: Emissions of ROG, NOX, and PM10 generated during construction would exceed 17 

SJVAPCD’s regional significance threshold identified in Table 22-8. Since ROG and NOX are 18 

precursors to ozone and NOX is a precursor to PM, exceedances of SJVAPCD’s ROG and NOX 19 

thresholds could impact both regional ozone and PM formation, which could worsen regional air 20 

quality and air basin attainment of the NAAQS and CAAQS. Similarly, exceedances of SJVAPCD’s 21 

PM10 threshold could impede attainment of the NAAQS and CAAQS for PM10. SJVAPCD’s regional 22 

emissions thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of 23 

the CAAQS or NAAQS. The impact of generating ROG, NOX, and PM10 in excess of local air district 24 

thresholds would therefore violate applicable air quality standards in the Study area and could 25 

contribute to or worsen an existing air quality conditions. This impact would therefore be 26 

significant. This would be a significant impact. Mitigation Measures AQ-4a and AQ-4b would be 27 

available to reduce ROG, NOX, and PM10 emissions to a less-than-significant level by offsetting 28 

emissions to quantities below SJVAPCD CEQA thresholds (see Table 22-8). 29 

Mitigation Measure AQ-4a: Mitigate and Offset Construction-Generated Criteria Pollutant 30 

Emissions within SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General 31 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 32 

Applicable SJVAPCD CEQA Thresholds for Other Pollutants 33 

Please see Mitigation Measure AQ-4a under Impact AQ-4 in the discussion of Alternative 1A. 34 

Mitigation Measure AQ-4b: Develop an Alternative or Complementary Offsite Mitigation 35 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 36 

within the SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General Conformity 37 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable SJVAPCD 38 

CEQA Thresholds for Other Pollutants 39 

Please see Mitigation Measure AQ-4b under Impact AQ-4 in the discussion of Alternative 1A. 40 
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Impact AQ-5: Generation of Criteria Pollutants in Excess of the SMAQMD Regional Thresholds 1 

from Operation and Maintenance of the Proposed Water Conveyance Facility 2 

NEPA Effects: Operations and maintenance activities in SMAQMD required for Alternative 2A were 3 

assumed to equal activities required for Alternative 1A. Emissions generated by Alternative 1A 4 

would therefore be representative of emissions generated by Alternative 2A. As shown in Table 22-5 

13, emissions would not exceed SMAQMD’s regional thresholds of significance and there would be 6 

no adverse effect. See the discussion of Impact AQ-5 under Alternative 1A. 7 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 8 

exceed SMAQMD thresholds for criteria pollutants. SMAQMD’s regional emissions thresholds (Table 9 

22-8) have been adopted to ensure projects do not hinder attainment of the CAAQS or NAAQS. The 10 

impact of generating emissions in excess of local air district would therefore violate applicable air 11 

quality standards in the Study area and could contribute to or worsen an existing air quality 12 

conditions. Because project operations would not exceed SMAQMD regional thresholds, the impact 13 

would be less than significant. No mitigation is required. 14 

Impact AQ-6: Generation of Criteria Pollutants in Excess of the YSAQMD Regional Thresholds 15 

from Operation and Maintenance of the Proposed Water Conveyance Facility 16 

NEPA Effects: Alternative 2A would not involve the construction of any permanent features in the 17 

YSAQMD that would require routine operations and maintenance. No operational emissions would 18 

be generated in the YSAQMD. Consequently, operation of Alternative 2A would neither exceed the 19 

YSAQMD thresholds of significance nor result in an adverse effect on air quality. 20 

CEQA Conclusion: No operational or maintenance emissions generated by the alternative would 21 

occur in YSAQMD and, therefore, YSAQMD’s regional thresholds would not be exceeded (see Table 22 

22-8). This impact would be less than significant. No mitigation is required. 23 

Impact AQ-7: Generation of Criteria Pollutants in Excess of the BAAQMD Regional Thresholds 24 

from Operation and Maintenance of the Proposed Water Conveyance Facility 25 

NEPA Effects: Operations and maintenance activities in BAAQMD required for Alternative 2A were 26 

assumed to equal activities required for Alternative 1A. Emissions generated by Alternative 1A 27 

would therefore be representative of emissions generated by Alternative 2A. As shown in Table 22-28 

13, emissions would not exceed BAAQMD’s regional thresholds of significance and there would be 29 

no adverse effect. See the discussion of Impact AQ-7 under Alternative 1A. 30 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 31 

exceed BAAQMD regional thresholds for criteria pollutants. BAAQMD’s regional emissions 32 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 33 

CAAQS. The impact of generating emissions in excess of local air district thresholds would violate 34 

applicable air quality standards in the Study area and could contribute to or worsen an existing air 35 

quality conditions. Because project operations would not exceed BAAQMD regional thresholds, the 36 

impact would be less than significant. No mitigation is required. 37 

Impact AQ-8: Generation of Criteria Pollutants in Excess of the SJVAPCD Regional Thresholds 38 

from Operation and Maintenance of the Proposed Water Conveyance Facility 39 

NEPA Effects: Operations and maintenance in SJVAPCD include annual inspections, sediment 40 

removal, and tunnel dewatering (see Appendix 22A, Air Quality Analysis Methodology, for additional 41 
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detail). The highest concentration of operational emissions in the SJVPACD is expected at routine 1 

inspection sites along the pipeline/tunnel conveyance alignment and at the operable barrier. As 2 

shown in Table 22-64, operation and maintenance activities under Alternative 2A would not exceed 3 

SJVAPCD’s regional thresholds of significance (see Table 22-8). Accordingly, project operations 4 

would not contribute to or worsen existing air quality exceedances. There would be no adverse 5 

effect. 6 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 7 

exceed SJVAPCD’s regional thresholds of significance. SJVAPCD’s regional emissions thresholds 8 

(Table 22-8) have been adopted to ensure projects do not hinder attainment of the CAAQS. The 9 

impact of generating emissions in excess of local air district thresholds would violate applicable air 10 

quality standards in the Study area and could contribute to or worsen an existing air quality 11 

conditions. Because project operations would not exceed SJVAPCD regional thresholds, the impact 12 

would be less than significant. No mitigation is required. 13 

Impact AQ-9: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 14 

Matter in Excess of SMAQMD’s Health-Based Concentration Thresholds  15 

NEPA Effects: Construction activity required for Alternative 2A within the SMAQMD was assumed to 16 

equal activity required for Alternative 1A. Emissions and associated health risks from exposure to 17 

localized PM under Alternative 1A would therefore be representative of emissions and health risks 18 

generated by Alternative 2A.  19 

As shown in Table 22-14, concentrations of annual PM10 and PM2.5 would be below the SMAQMD’s 20 

significance thresholds. However, concentrations of PM10 would exceed SMAQMD’s 24-hour PM10 21 

threshold near intakes and intake work areas, even with implementation of environmental 22 

commitments (see Appendix 3B, Environmental Commitments). Receptors exposed to PM10 23 

concentrations in excess of SMAQMD’s threshold could experience increased risk for adverse human 24 

health effects. Mitigation Measure AQ-9 is available to address this effect. 25 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 26 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 2A 27 

would result in the short-term exposure of receptors to PM10 concentrations that exceed SMAQMD 28 

threshold. This would be a significant impact. Mitigation Measure AQ-9 outlines a tiered strategy to 29 

reduce PM10 concentrations and public exposure to a less-than-significant level.  30 

Mitigation Measure AQ-9: Implement Measures to Reduce Re-Entrained Road Dust and 31 

Receptor Exposure to PM2.5 and PM10 32 

Please see Mitigation Measure AQ-9 under Impact AQ-9 in the discussion of Alternative 1A. 33 

Impact AQ-10: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 34 

Matter in Excess of YSAQMD’s Health-Based Concentration Thresholds  35 

NEPA Effects: Construction activity required for Alternative 2A within the YSAQMD was assumed to 36 

equal activity required for Alternative 1A. Emissions and associated health risks from exposure to 37 

localized PM under Alternative 1A would therefore be representative of emissions and health risks 38 

generated by Alternative 2A. As shown previously in Table 22-15, concentrations of particulate 39 

matter would not exceed YSAQMD’s 24-hour and annual PM10 and PM2.5 thresholds and 40 

consequently would not result in an adverse effect to human health. 41 
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CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 1 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 2A 2 

would result in PM2.5 and PM10 concentrations at receptor locations that are below the significance 3 

thresholds established by the YSAQMD. As such, localized particulate matter concentrations at 4 

analyzed receptors would not result in significant human health impacts. No mitigation is required. 5 

Impact AQ-11: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 6 

Matter in Excess of BAAQMD’s Health-Based Concentration Thresholds  7 

NEPA Effects: Construction activity required for Alternative 2A within the BAAQMD was assumed to 8 

equal activity required for Alternative 1A. Emissions and associated health risks from exposure to 9 

localized PM under Alternative 1A would therefore be representative of emissions and health risks 10 

generated by Alternative 2A. As shown in Table 22-16, concentrations of particulate matter would 11 

not exceed BAAQMD’s annual PM2.5 threshold and consequently would not result in an adverse 12 

effect to human health.  13 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 14 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 2A 15 

would result in PM2.5 concentrations at receptor locations that are below the significance 16 

thresholds established by the BAAQMD. As such, localized particulate matter concentrations at 17 

analyzed receptors would not result in significant human health impacts. No mitigation is required. 18 

Impact AQ-12: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 19 

Matter in Excess of SJVAPCD’s Health-Based Concentration Thresholds  20 

NEPA Effects: The addition of the operational barrier in SJVAPCD would not generate additional 21 

construction emissions that would substantially affect sensitive receptors, relative to emissions 22 

associated with Alternative 1A. Accordingly, construction activity required for Alternative 2A within 23 

the SJVACPD was assumed to equal activity required for Alternative 1A. Emissions and associated 24 

health risks from localized exposure to localized PM under Alternative 1A would therefore be 25 

representative of emissions and health risks generated by Alternative 2A. 26 

As shown in Table 22-17, with the exception of 24-hour PM10, maximum predicted PM2.5 and 27 

PM10 concentrations are less than SJVAPCD’s adopted thresholds. Concentrations of PM10 would 28 

exceed SJVAPCD’s 24-hour PM10 threshold, even with implementation of environmental 29 

commitments (see Appendix 3B, Environmental Commitments). Receptors exposed to PM10 30 

concentrations in excess of SMAQMD’s threshold could experience increased risk for adverse human 31 

health effects. Mitigation Measure AQ-9 is available to address this effect. 32 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 33 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 2A 34 

would result in the short-term exposure of receptors to PM10 concentrations that exceed SJVAPCD 35 

threshold. This would be a significant impact. Mitigation Measure AQ-9 outlines a tiered strategy to 36 

reduce PM10 concentrations and public exposure to a less-than-significant level.  37 

Mitigation Measure AQ-9: Implement Measures to Reduce Re-Entrained Road Dust and 38 

Receptor Exposure to PM2.5 and PM10 39 

Please see Mitigation Measure AQ-9 under Impact AQ-9 in the discussion of Alternative 1A. 40 
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Impact AQ-13: Exposure of Sensitive Receptors to Health Hazards from Localized Carbon 1 

Monoxide  2 

NEPA Effects: Construction activity required for Alternative 2A would be similar to activity required 3 

for Alternative 1A. Accordingly, the potential for Alternative 2A to result in CO hot-spots during 4 

construction would be the same as Alternative 1A. Given that construction activities typically do not 5 

result in CO hot-spots, onsite concentrations must comply with OSHA standards, and CO levels 6 

dissipate as a function of distance, equipment-generated CO emissions (see Table 22-12) are not 7 

anticipated to result in adverse health hazards to sensitive receptors. Refer to Impact AQ-13 under 8 

Alternative 1A. 9 

Traffic associated with construction may contribute to increase roadway congestion, which could 10 

lead to conditions conducive to CO hot-spot formation. As shown in Table 19-8, the highest peak 11 

hour traffic volumes under BPBGPP—12,567 vehicles per hour—would occur on westbound 12 

Interstate 80 between Suisun Valley Road and State Route 12. This is about half of the congested 13 

traffic volume modeled by BAAQMD (24,000 vehicles per hour) that would be needed to contribute 14 

to a localized CO hot-spot, and less than half of the traffic volume modeled by SMAQMD (31,600 15 

vehicles per hour). Accordingly, construction traffic is not anticipated to result in adverse health 16 

hazards to sensitive receptors. 17 

CEQA Conclusion: Continuous engine exhaust may elevate localized CO concentrations. Receptors 18 

exposed to these CO “hot-spots” may have a greater likelihood of developing adverse health effects. 19 

Construction sites are less likely to result in localized CO hot-spots due to the nature of construction 20 

activities (Sacramento Metropolitan Air Quality Management District 2014), which normally utilize 21 

diesel-powered equipment for intermittent or short durations. Moreover, construction sites must 22 

comply with the OSHA CO exposure standards for onsite workers. Accordingly, given that 23 

construction activities typically do not result in CO hot-spots, onsite concentrations must comply 24 

with OSHA standards, and CO levels dissipate as a function of distance, equipment-generated CO 25 

emissions are not anticipated to result in significant health hazards to sensitive receptors. Similarly, 26 

peak-hour construction traffic on local roadways would not exceed BAAQMD’s or SMAQMD’s 27 

conservative screening criteria for the formation potential CO hot-spots. This impact would be less 28 

than significant. No mitigation is required. 29 

Impact AQ-14: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 30 

Matter in Excess of SMAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 31 

NEPA Effects: Construction activity required for Alternative 2A within the SMAQMD was assumed to 32 

equal activity required for Alternative 1A. Emissions and associated health risks from localized 33 

exposure to DPM under Alternative 1A would therefore be representative of emissions and health 34 

risks generated by Alternative 2A. As shown in Table 22-14, Alternative 1A would not exceed the 35 

SMAQMD’s thresholds for chronic non-cancer hazard or cancer risk. Therefore, this alternative’s 36 

effect of exposure of sensitive receptors to DPM emissions and their health hazards during 37 

construction would not be adverse. 38 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 39 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 40 

durations. The DPM generated during Alternative 2A construction would not exceed the SMAQMD’s 41 

chronic non-cancer hazard or cancer risk threshold. Therefore, this impact would be less than 42 

significant. No mitigation is required. 43 
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Impact AQ-15: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 1 

Matter in Excess of YSAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 2 

NEPA Effects: Construction activity required for Alternative 2A within the YSAQMD was assumed to 3 

equal activity required for Alternative 1A. Emissions and associated health risks from localized 4 

exposure to DPM under Alternative 1A would therefore be representative of emissions and health 5 

risks generated by Alternative 2A. As shown in Table 22-19, Alternative 1A would not exceed the 6 

YSAQMD’s chronic non-cancer or cancer thresholds and, thus, would not expose sensitive receptors 7 

to substantial pollutant concentrations. Therefore, this alternative’s effect of exposure of sensitive 8 

receptors to DPM emissions and their health hazards during construction would not be adverse. 9 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 10 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 11 

durations. The DPM generated during Alternative 2A construction would not exceed the YSAQMD’s 12 

chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors to 13 

substantial pollutant concentrations. Therefore, this impact for DPM emissions would be less than 14 

significant. No mitigation is required. 15 

Impact AQ-16: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 16 

Matter in Excess of BAAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 17 

NEPA Effects: Construction activity required for Alternative 2A within the BAAQMD was assumed to 18 

equal activity required for Alternative 1A. Emissions and associated health risks from localized 19 

exposure to DPM under Alternative 1A would therefore be representative of emissions and health 20 

risks generated by Alternative 2A. As shown in Table 22-20, Alternative 1A would not exceed the 21 

BAAQMD’s thresholds for chronic non-cancer hazard; however, it would exceed BAAQMD’s cancer 22 

risk threshold. Therefore, this alternative’s effect of exposure of sensitive receptors to DPM-related 23 

health hazards during construction would be adverse.  24 

Mitigation Measure AQ-16 would be available to reduce exposure to substantial cancer risk by 25 

relocating affected receptors. Although Mitigation Measure AQ-16 would reduce the severity of this 26 

effect, the BDCP proponents are not solely responsible for implementation of the measure. If a 27 

landowner chooses not to accept DWR’s offer of relocation assistance, an adverse effect in the form 28 

excess cancer risk above air district thresholds would occur. Therefore, this effect would be adverse. 29 

If, however, all landowners accept DWR’s offer of relocation assistance, effects would not be 30 

adverse. 31 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 32 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 33 

durations. The DPM generated during Alternative 2A construction would not exceed the BAAQMD’s 34 

chronic non-cancer hazard threshold; however, it would exceed the BAAQMD’s cancer thresholds. 35 

Therefore, this impact would be significant. 36 

Mitigation Measure AQ-16 would be available to reduce exposure to substantial cancer risk by 37 

relocating affected receptors. Although Mitigation Measure AQ-16 would reduce the severity of this 38 

effect, the BDCP proponents are not solely responsible for implementation of the measure. If a 39 

landowner chooses not to accept DWR’s offer of relocation assistance, a significant impact in the 40 

form excess cancer risk above air district thresholds would occur. Therefore, this effect would be 41 

significant and unavoidable. If, however, all landowners accept DWR’s offer of relocation assistance, 42 

the impact would be less than significant. 43 
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Mitigation Measure AQ-16: Relocate Sensitive Receptors to Avoid Excess Cancer Risk 1 

Please see Mitigation Measure AQ-16 under Impact AQ-16 in the discussion of Alternative 1A. 2 

Impact AQ-17: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 3 

Matter in Excess of SJVAPCD’s Chronic Non-Cancer and Cancer Risk Thresholds 4 

NEPA Effects: The addition of the operational barrier in SJVAPCD would not generate additional 5 

construction emissions that would substantially affect sensitive receptors, relative to emissions 6 

associated with Alternative 1A. Accordingly, construction activity required for Alternative 2A within 7 

the SJVACPD was assumed to equal activity required for Alternative 1A. Emissions and associated 8 

health risks from localized exposure to DPM under Alternative 1A would therefore be 9 

representative of emissions and health risks generated by Alternative 2A.  10 

As shown in Table 22-21, Alternative 2A would not exceed the SJVAPCD’s chronic non-cancer or 11 

cancer thresholds and, thus, would not expose sensitive receptors to substantial pollutant 12 

concentrations. Therefore, this alternative’s effect of exposure of sensitive receptors to DPM 13 

emissions and their health hazards during construction would not be adverse. 14 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 15 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 16 

durations. The DPM generated during Alternative 2A construction would not exceed the SJVAPCD’s 17 

chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors to 18 

substantial pollutant concentrations. Therefore, this impact for DPM emissions would be less than 19 

significant. No mitigation is required. 20 

Impact AQ-18: Exposure of Sensitive Receptors to Coccidioides immitis (Valley Fever)  21 

NEPA Effects: As discussed under Alternative 1A, earthmoving activities during construction could 22 

release C. immitis spores if filaments are present and other soil chemistry and climatic conditions 23 

are conducive to spore development. Receptors adjacent to the construction area may therefore be 24 

exposed to increase risk of inhaling C. immitis spores and subsequent development of Valley Fever. 25 

Dust-control measures are the primary defense against infection (United States Geological Survey 26 

2000). Implementation of advanced air-district recommended fugitive dust controls outlined in 27 

Appendix 3B, Environmental Commitments, would avoid dusty conditions and reduce the risk of 28 

contracting Valley Fever through routine watering and other controls. Therefore, this alternative’s 29 

effect of exposure of sensitive receptors to increased Valley Fever risk during construction would 30 

not be adverse.  31 

CEQA Conclusion: Construction of the water conveyance facility would involve earthmoving 32 

activities that could release C. immitis spores if filaments are present and other soil chemistry and 33 

climatic conditions are conducive to spore development. Receptors adjacent to the construction area 34 

may therefore be exposed to increase risk of inhaling C. immitis spores and subsequent development 35 

of Valley Fever. Implementation of air-district recommended fugitive dust controls outlined in 36 

Appendix 3B, Environmental Commitments, would avoid dusty conditions and reduce the risk of 37 

contracting Valley Fever through routine watering and other controls. Therefore, this impact would 38 

be less than significant. No mitigation is required. 39 
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Impact AQ-19: Creation of Potential Odors Affecting a Substantial Number of People during 1 

Construction or Operation of the Proposed Water Conveyance Facility 2 

NEPA Effects: As discussed under Alternative 1A, odors from construction activities would be 3 

localized and generally confined to the immediate area surrounding the construction site. Moreover, 4 

odors would be temporary and localized, and they would cease once construction activities have 5 

been completed. Thus, it is not anticipated that construction of CM1 would create objectionable 6 

odors from construction equipment or asphalt paving. 7 

Construction of the water conveyance facility would require removal of subsurface material during 8 

tunnel excavation and sediment removal. As discussed under Alternative 1A, geotechnical tests 9 

indicate that VOC levels in Plan Area soils are below the method detection limits, indicating that 10 

organic decay of exposed RTM and sediment will be relatively low (URS 2014). Moreover, drying 11 

and stockpiling of the removed RTM and sediment will occur under aerobic conditions, which will 12 

further limit any potential decomposition and associated malodorous products. Accordingly, it is not 13 

anticipated that tunnel and sediment excavation would create objectionable odors. 14 

Typical facilities known to produce odors include landfills, wastewater treatment plants, food 15 

processing facilities, and certain agricultural activities. Alternative 2A would not result in the 16 

addition of facilities associated with odors, and as such, long-term operation of the water 17 

conveyance facility would not result in objectionable odors. 18 

CEQA Conclusion: Alternative 2A would not result in the addition of major odor producing facilities. 19 

Diesel emissions during construction could generate temporary odors, but these would quickly 20 

dissipate and cease once construction is completed. Likewise, potential odors generated during 21 

asphalt paving would be addressed through mandatory compliance with air district rules and 22 

regulations. While tunnel excavation would unearth substantial quantities of RTM, geotechnical 23 

tests indicate that soils in the Plan Area have relatively low organic constituents. Moreover, drying 24 

and stockpiling of the removed RTM will occur under aerobic conditions, which will further limit 25 

any potential decomposition and associated malodorous products. Accordingly, the impact of 26 

exposure of sensitive receptors to potential odors during construction would be less than 27 

significant. No mitigation is required. 28 

Impact AQ-20: Generation of Criteria Pollutants in the Excess of Federal De Minimis 29 

Thresholds from Construction and Operation and Maintenance of the Proposed Water 30 

Conveyance Facility 31 

NEPA Effects: As discussed above, emissions generated by Alternative 1A within the SFNA and 32 

SFBAAB would be representative of emissions generated by Alternative 2A (see Table 22-22). Due 33 

to the operable barrier at head of Old River, emissions within the SJVAB would be slightly higher 34 

than those quantified for Alternative 1A. To ensure the emissions analysis within the SJVAB 35 

accurately evaluates all project components, construction emissions associated with the head of Old 36 

River barrier were quantified and added to the emissions estimates for the SJVAB under Alternative 37 

1A. The resulting emissions are provided in Table 22-65. Exceedances of the federal de minimis 38 

thresholds are shown in underlined text. 39 
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Table 22-65. Criteria Pollutant Emissions from Construction and Operation of Alternative 2A in 1 

Nonattainment and Maintenance the SJVAB (tons/year) 2 

Year ROG NOX
a COb PM10 PM2.5 SO2 

2016 0 0 0 2 <1 0 

2017 0 0 0 0 0 0 

2018 2 7 0 12 2 <1 

2019 11 81 0 19 3 <1 

2020 20 139 0 36 6 <1 

2021 30 217 0 58 9 1 

2022 29 189 0 35 6 1 

2023 25 154 0 19 4 1 

2024 24 140 0 18 4 <1 

2025 15 92 0 14 3 <1 

2026 6 37 0 3 1 <1 

2027 <1 <1 0 1 1 <1 

2028 0 0 0 0 0 0 

2029 0 0 0 0 0 0 

ELT 0.01 0.08 0.14 0.02 0.01 <0.01 

LLT 0.01 0.07 0.13 0.02 0.01 <0.01 

De Minimis 10 10 100 100 100 100 

Notes 
a NOX emissions in excess of 100 tons per year within federally designated PM10 and PM2.5 

nonattainment or maintenance areas trigger a secondary PM10 and PM2.5 precursor threshold. NOX 
emissions in excess of this secondary threshold could conflict with the applicable PM10 and PM2.5 
SIPs. Accordingly, NOX offsets pursued for the purposes of general conformity for those years in which 
NOX emissions exceed 100 tons must occur within the federally designated PM2.5 nonattainment and 
PM10 maintenance areas, as applicable.  

b The proposed water conveyance facility is located within a federally designated CO attainment 
area. Accordingly, CO emissions generated by construction of CM1 are not subject to the General 
Conformity Rule and are excluded from the emissions summary and general conformity analysis (40 
CFR Part 51 and 93, Section III.A). Emissions presented in the table are limited those generated by haul 
trucks, which would occur in federally designated CO maintenance area. 

 3 

Sacramento Federal Nonattainment Area 4 

As shown in Table 22-23, implementation of Alternative 1A (and thus Alternative 2A), would exceed 5 

the following SFNA federal de minimis thresholds: 6 

 ROG: 2023–2027 7 

 NOX: 2018–2028 8 

 PM10: 2023–2024 9 

ROG and NOX are precursors to ozone and NOX is a precursor to PM, for which the SFNA is in 10 

nonattainment for the NAAQS. Sacramento County is also a maintenance area for the PM10 NAAQS. 11 

Since project emissions exceed the federal de minimis thresholds for ROG, NOX, and PM10, a general 12 

conformity determination must be made to demonstrate that total direct and indirect emissions of 13 
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ROG, NOX, and PM10would conform to the appropriate SFNA SIP for each year of construction in 1 

which the de minimis thresholds are exceeded. 2 

NOX is also a precursor to PM and can contribute to PM formation. As discussed above, Sacramento 3 

County is currently designated maintenance for the PM10 NAAQS and portions of the SVAB are 4 

designated nonattainment for the PM2.5 NAAQS. NOX emissions in excess of 100 tons per year in 5 

Sacramento County trigger a secondary PM10 precursor threshold, whereas NOX emissions in excess 6 

of 100 tons per year in the SVAB trigger a secondary PM2.5 precursor threshold. Since NOX 7 

emissions can contribute to PM formation, NOX emissions in excess of these secondary precursor 8 

thresholds could conflict with the applicable PM10 and PM2.5 SIPs. Accordingly, NOX offsets pursued 9 

for the purposes of general conformity for those years in which NOX emissions exceed 100 tons must 10 

occur within the federally designated PM2.5 nonattainment and PM10 maintenance areas of the 11 

SVAB.  12 

As shown in Table 22-12, NOX emissions generated by construction activities in SMAQMD 13 

(Sacramento County) would exceed 100 tons per year between 2022 and 2027. The project 14 

therefore triggers the secondary PM10 precursor threshold, requiring all NOX offsets for 2022 15 

through 2027 to occur within Sacramento County. The project also triggers the secondary PM2.5 16 

precursor threshold in 2021, requiring all NOX offsets for 2021 to occur within the federally 17 

designated PM2.5 nonattainment area within the SFNA. The nonattainment boundary for PM2.5 18 

includes all of Sacramento County and portions of Yolo, El Dorado, Solano, and Placer counties. 19 

Given the magnitude of NOX emissions and the limited geographic scope available for offsets in 2022 20 

through 2027 (Sacramento County), neither Mitigation Measures AQ-1a nor 1b could feasibly reduce 21 

NOX emissions to net zero for the purposes of general conformity. 31 This impact would be adverse. 22 

In the event that Alternative 2A is selected as the APA, Reclamation, USFWS, and NMFS would need 23 

to demonstrate that conformity is met for NOX and secondary PM10 formation through a local air 24 

quality modeling analysis (i.e., dispersion modeling) or other acceptable methods to ensure project 25 

emissions do not cause or contribute to any new violations of the NAAQS or increase the frequency 26 

or severity of any existing violations. 27 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 28 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 29 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 30 

Thresholds for Other Pollutants 31 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A.  32 

                                                             
31 The secondary PM precursor thresholds are triggered through the General Conformity Regulation (40 CFR 
93.153 (a)(1)). Accordingly, confinement of the geographic scope for available offsets only applies to the General 
Conformity determination and does not influence mitigation feasibility for Impacts AQ-1 or AQ-28.  
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Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 1 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 2 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 3 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 4 

Other Pollutants 5 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 6 

San Joaquin Valley Air Basin 7 

As shown in Table 22-65, implementation of Alternative 2A would exceed the following SJVAB 8 

federal de minimis thresholds: 9 

 ROG: 2019–2025 10 

 NOX: 2019–2026 11 

ROG and NOX are precursors to ozone and NOX is a precursor to PM, for which the SJVAB is in 12 

nonattainment for the NAAQS. Since project emissions exceed the federal de minimis threshold for 13 

ROG and NOX, a general conformity determination must be made to demonstrate that total direct 14 

and indirect emissions of ROG and NOX would conform to the appropriate SJVAB SIP for each year of 15 

construction in which the de minimis thresholds are exceeded. 16 

NOX is also a precursor to PM and can contribute to PM formation. As discussed above, the SJVAB is 17 

currently designated maintenance for the PM10 NAAQS and nonattainment for the PM2.5 NAAQS. 18 

NOX emissions in excess of 100 tons per year trigger a secondary PM precursor threshold, and could 19 

conflict with the applicable PM10 and PM2.5 SIPs. As shown in Table 22-65, NOX emissions 20 

generated by construction activities in the SJVAB would exceed 100 tons per year between 2020 and 21 

2024. NOX offsets pursued for the purposes of general conformity for those years in which NOX 22 

emissions exceed 100 tons must occur within the federally designated PM2.5 nonattainment and 23 

PM10 maintenance areas of the SJVAB, which are consistent with the larger nonattainment 24 

boundary for ozone. 25 

As shown in Appendix 22E, General Conformity Determination, Attachment 22E-1, SJVAPCD confirms 26 

that sufficient emissions reduction credits would be available to fully offset ROG and NOX emissions 27 

in excess of the federal de minimis thresholds zero through implementation of Mitigation Measures 28 

AQ-4a and 4b. Mitigation Measures AQ-4a and 4b will ensure the requirements of the mitigation and 29 

offset program are implemented and conformity requirements for ROG and NOX are met, should 30 

Alternative 2A be selected as the APA. 31 

Mitigation Measure AQ-4a: Mitigate and Offset Construction-Generated Criteria Pollutant 32 

Emissions within SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General 33 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 34 

Applicable SJVAPCD CEQA Thresholds for Other Pollutants 35 

Please see Mitigation Measure AQ-4a under Impact AQ-4 in the discussion of Alternative 1A. 36 
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Mitigation Measure AQ-4b: Develop an Alternative or Complementary Offsite Mitigation 1 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 2 

within the SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General Conformity 3 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable SJVAPCD 4 

CEQA Thresholds for Other Pollutants 5 

Please see Mitigation Measure AQ-4b under Impact AQ-4 in the discussion of Alternative 1A. 6 

San Francisco Bay Area Air Basin 7 

As shown in Table 22-23, implementation of the Alternative 1A (and thus Alternative 2A) would not 8 

exceed any of the SFBAAB federal de minimis thresholds. Accordingly, a general conformity 9 

determination is not required as total direct and indirect emissions would conform to the 10 

appropriate SFBAAB SIPs. 11 

CEQA Conclusion: SFNA and SJVAB are classified as nonattainment or maintenance areas with 12 

regard to the ozone and PM10 NAAQS, and the impact of increases in criteria pollutant emissions 13 

above the air basin de minimis thresholds could conflict with or obstruct implementation of the 14 

applicable air quality plans. Since construction emissions in the SFNA and SJVAB would exceed the 15 

de minimis thresholds for ROG, NOX, and PM10 (SFNA only), this impact would be significant.  16 

Mitigation Measures AQ-4a and AQ-4b would ensure project emissions would not result in an 17 

increase in regional ROG or NOX in the SJVAB. These measures would therefore ensure total direct 18 

and indirect ROG and NOX emissions generated by the project would conform to the appropriate 19 

SJVAB SIPs by offsetting the action’s emissions in the same or nearby area to net zero. Accordingly, 20 

impacts would be less than significant with mitigation in the SJVAB.  21 

Although Mitigation Measures AQ-1a and AQ-1b would reduce NOX in the SFNA, given the magnitude 22 

of NOX emissions and the limited geographic scope available for offsets (Sacramento County), 23 

neither measure could feasibly reduce NOX emissions to net zero for the purposes of general 24 

conformity. This impact would be significant and unavoidable in the SFNA.  25 

Emissions generated within the SFBAAB would not exceed the SFBAAB de minimis thresholds and 26 

would therefore conform to the appropriate SFBAAB SIPs. No mitigation is required. 27 

Impact AQ-21: Generation of Cumulative Greenhouse Gas Emissions during Construction of 28 

the Proposed Water Conveyance Facility 29 

NEPA Effects: GHG emissions generated by construction of Alternative 2A would be similar to 30 

emissions generated for Alternative 1A (see Table 22-25). However, because Alternative 2A includes 31 

an operable barrier at head of Old River, total emissions associated with Alternative 2A would be 32 

slightly higher than Alternative 1A. Table 22-66 summarizes GHG emissions associated with 33 

Alternative 2A. Emissions with are presented with implementation of environmental commitments 34 

(see Appendix 3B, Environmental Commitments) and state mandates to reduce GHG emissions. 35 

Table 22-66. GHG Emissions from Construction of Alternative 2A (metric tons/year)a 
36 

Year 
Equipment and 
Vehicles (CO2e) 

Electricity (CO2e) 
Concrete Batching 

(CO2) 
Total CO2e 

2016 0 0 577 577 

2017 0 0 0 0 
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2018 12,534 649 71,664 84,847 

2019 46,452 3,625 11,256 61,334 

2020 80,608 17,414 69,945 167,967 

2021 120,912 46,364 138,729 306,005 

2022 145,494 65,106 210,265 420,866 

2023 188,505 57,956 205,289 451,751 

2024 209,729 60,453 245,610 515,792 

2025 142,041 40,781 164,006 346,828 

2026 109,805 14,559 39,302 163,667 

2027 84,144 2,781 56,679 143,605 

2028 30,837 73 11,151 42,062 

2029 1,300 2 0 1,302 

Total 1,172,362 309,765 1,224,476 2,706,602 

a Emissions estimates do not account for GHG flux from land disturbance. Surface and subsurface (e.g., 
tunneling) activities may oxidize peat soils, releasing GHG emissions. However, recent geotechnical 
surveys indicated that peat is negligible below 80 feet of depth. The tunnel will be placed below this 
range and the design adjusted if peat soils are discovered. Peat material encountered during surface 
excavation for non-tunnel work will be covered with top soil to reduce oxidation when needed. 

Values may not total correctly due to rounding.  

 1 

Table 22-26 summarizes GHG emissions that would be generated in the BAAQMD, SMAQMD, and 2 

YSAQMD. The head of Old River barrier would be constructed within the SJVAPCD under Alternative 3 

2A. Table 22-67 summarizes GHG emissions that would be generated in the SJVAPCD. The table does 4 

not include emissions from electricity generation as these emissions would be generated by power 5 

plants located throughout the state (see discussion preceding this impact analysis). GHG emissions 6 

presented in Tables 22-26 and 22-67 are therefore provided for information purposes only. 7 

Table 22-67. GHG Emissions from Construction of Alternative 2A by Air District (metric tons/year)a 
8 

Year Equipment and Vehicles (CO2e) Concrete Batching (CO2)a Total CO2eb 

SMAQMD 533,894 734,685 1,268,580 

YSAQMD 61,772 0 61,772 

SJVAPCD 359,734 244,895 604,629 

BAAQMD 216,962 244,895 461,857 

a Emissions assigned to each air district based on the number of batching plants located in that air district.  
b Values may not total correctly due to rounding. 

 9 

As shown in Table 22-66, construction of Alternative 2A would generate a total of 2.7 million metric 10 

tons of GHG emissions. This is equivalent to adding 569,000 typical passenger vehicles to the road 11 

during construction (U.S. Environmental Protection Agency 2014e). As discussed in section 22.3.2, 12 

Determination of Effects, any increase in emissions above net zero associated with construction of 13 

the BDCP water conveyance features would be adverse. Accordingly, this effect would be adverse. 14 

Mitigation Measure AQ-21, which would develop a GHG Mitigation Program to reduce construction-15 

related GHG emissions to net zero, is available address this effect. 16 
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CEQA Conclusion: Construction of Alternative 2A would generate a total of 2.7 million metric tons of 1 

GHG emissions. As discussed in section 22.3.2, Determination of Effects, any increase in emissions 2 

above net zero associated with construction of the BDCP water conveyance features would be 3 

significant. Mitigation Measure AQ-21 would develop a GHG Mitigation Program to reduce 4 

construction-related GHG emissions to net zero. Accordingly, this impact would be less-than-5 

significant with implementation of Mitigation Measure AQ-21. 6 

Mitigation Measure AQ-21: Develop and Implement a GHG Mitigation Program to Reduce 7 

Construction Related GHG Emissions to Net Zero (0) 8 

Please see Mitigation Measure AQ-21 under Impact AQ-21 in the discussion of Alternative 1A. 9 

Impact AQ-22: Generation of Cumulative Greenhouse Gas Emissions from Operation and 10 

Maintenance of the Proposed Water Conveyance Facility and Increased Pumping 11 

NEPA Effects: Operation of Alternative 2A would generate direct and indirect GHG emissions. 12 

Sources of direct emissions include heavy-duty equipment, on road crew trucks, and employee 13 

vehicle traffic. Indirect emissions would be generated predominantly by electricity consumption 14 

required for pumping as well as, maintenance, lighting, and other activities.  15 

Table 22-68 summarizes long-term operational GHG emissions associated with operations, 16 

maintenance, and increased SWP pumping. Emissions were quantified for both ELT and LET 17 

conditions, although activities would take place annually until project decommissioning. Emissions 18 

include state mandates to reduce GHG emissions (described in Impact AQ-21) are presented (there 19 

are no BDCP specific operational environmental commitments). Total CO2e emissions are compared 20 

to both the No Action Alternative (NEPA point of comparison) and Existing Conditions (CEQA 21 

baseline). As discussed in Section 22.3.1.2, equipment emissions are assumed to be zero under both 22 

the No Action Alternative (NEPA point of comparison) and Existing Conditions (CEQA baseline). The 23 

equipment emissions presented in Table 22-67 are therefore representative of project impacts for 24 

both the NEPA and CEQA analysis. 25 

Table 22-68. GHG Emissions from Operation, Maintenance, and Increased SWP Pumping, Alternative 26 

2A (metric tons/year) 27 

Condition 

Equipment 
CO2e 

Electricity CO2e 

 

Total CO2e 

NEPA Point of 
Comparison 

CEQA 
Baseline 

NEPA Point of 
Comparison 

CEQA 
Baseline 

ELT 562 - 111,643  - 112,205 

LLT 548 25,621 4,984  26,169 5,532 

Note: The NEPA point of comparison compares total CO2e emissions after implementation of Alternative 2A to 
the No Action Alternative, whereas the CEQA baseline compares total CO2e emissions to Existing 
Conditions. 

 28 

Table 22-27 summarizes equipment CO2e emissions that would be generated in the BAAQMD, 29 

SMAQMD, and YSAQMD. The head of Old River barrier would be constructed within the SJVAPCD 30 

under Alternative 2A. Table 22-70 summarizes equipment CO2e associated with operational 31 

activities in SJVAPCD. The table does not include emissions from SWP pumping as these emissions 32 

would be generated by power plants located throughout the state (see discussion preceding this 33 
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impact analysis). GHG emissions presented in Tables 22-27 and 22-69 are therefore provided for 1 

information purposes only. 2 

Table 22-69. Equipment CO2e Emissions from Operation and Maintenance of Alternative 2A in 3 

SJVAPCD (metric tons/year)a 
4 

Air District ELT  LLT 

SJVAPCD 32 32 

a Emissions do not include emissions generated by increased SWP pumping. 

 5 

SWP Operational and Maintenance GHG Emissions Analysis 6 

Alternative 2A would add approximately 1,234 GWh32 of additional net electricity demand to 7 

operation of the SWP each year assuming 2060 conditions. Conditions at 2060 (LLT) are used for 8 

this analysis because they yield the largest potential additional net electricity requirements and 9 

therefore represent the largest potential impact. This 1,234 GWh is based on assumptions of future 10 

conditions and operations and includes all additional energy required to operate the project with 11 

BDCP Alternative 2A including any additional energy associated with additional water being moved 12 

through the system. 13 

In the CAP, DWR developed estimates of historical, current, and future GHG emissions. Figure 22-9 14 

shows those emissions as they were projected in the CAP and how those emissions projections 15 

would change with the additional electricity demands needed to operate the SWP with the addition 16 

of BDCP Alternative 2A. As shown in Figure 22-9, in 2024, the year BDCP Alternative 2A is projected 17 

to go online, DWR total emissions jump from around 912,000 metric tons of CO2e to nearly 1.5 18 

million metric tons of CO2e. This elevated level is approximately 200,000 metric tons of CO2e above 19 

DWR’s designated GHG emissions reduction trajectory (red line, which is the linear interpolation 20 

between DWR’s 2020 GHG emissions goal and DWR’s 2050 GHG emissions goal.) The projection 21 

indicates that after the initial jump in emissions, existing GHG emissions reduction measures would 22 

bring the elevated GHG emissions level back down below DWR’s GHG emissions reduction trajectory 23 

by 2038 and that DWR would still achieve its GHG emission reduction goal by 2050. 24 

Because employing only DWR’s existing GHG emissions reduction measures would result in a large 25 

initial increase in emissions and result in DWR emissions exceeding the emissions reduction 26 

trajectory for several years, DWR will take additional actions to reduce GHG emissions if BDCP 27 

Alternative 2A is implemented. 28 

The CAP sets forth DWR’s plan to manage its activities and operations to achieve its GHG emissions 29 

reduction goals. The CAP commits DWR to monitoring its emissions each year and evaluating its 30 

emissions every five years to determine whether it is on a trajectory to achieve its GHG emissions 31 

reduction goals. If it appears that DWR will not meet the GHG emission reduction goals established 32 

in the plan, DWR may make adjustments to existing emissions reduction measures, devise new 33 

measures to ensure achievement of the goals, or take other action. Given the scale of additional 34 

                                                             
32 Estimated net energy demand differs slightly from what is presented in Chapter 21, Energy. This is because the 
above analysis includes energy needed for transmission and distribution of water along the Valley String, which is 
required to enable a comparison with the assumptions in DWR’s CAP.  
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emissions that BDCP Alternative 2A would add to DWR’s total GHG emissions, DWR has evaluated 1 

the most likely method that it would use to compensate for such an increase in GHG emissions: 2 

modification of DWR’s REPP. The DWR REPP (GHG emissions reduction measure OP-1 in the CAP) 3 

describes the amount of additional renewable energy that DWR expects to purchase each year to 4 

meet its GHG emissions reduction goals. The REPP lays out a long-term strategy for renewable 5 

energy purchases, though actual purchases of renewable energy may not exactly follow the schedule 6 

in the REPP and will ultimately be governed by actual operations, measured emissions, and 7 

contracting. 8 

Table 22-70 below shows how the REPP could be modified to accommodate BDCP Alternative 2A, 9 

and shows that additional renewable energy resources could be purchased during years 2022–2025 10 

over what was programmed in the original REPP. The net result of this change is that by 2026 11 

DWR’s energy portfolio would contain nearly 1,300 GWh of renewable energy (in addition to 12 

hydropower generated at SWP facilities). This amount is considerably larger than the amount called 13 

for in the original DWR REPP (1,292 compared to 792). In later years, 2031–2050, DWR would bring 14 

on slightly fewer additional renewable resources than programmed in the original REPP; however, 15 

almost 2,200 additional GWh of electricity would be purchased under the modified REPP during the 16 

40 year period 2011–2050 then under the original REPP. Figure 22-10 shows how this modified 17 

Renewable Energy Procurement Plan would affect DWR’s projected future emissions with BDCP 18 

Alternative 2A. 19 

Table 22-70. Changes in Expected Renewable Energy Purchases 2011–2050 (Alternative 2A) 20 

Year(s) 

Additional GWh of Renewable Power Purchased (Above previous year) 

Original CAP New CAP 

2011–2020 36 36 

2021 72 72 

2022–2025 72 197 

2026–2030 72 72 

2031–2040 108 58 

2041–2050 144 59 

Total Cumulative  52,236 54,411 

 21 

As shown in the analysis above and consistent with the analysis contained in the CAP and associated 22 

Initial Study and Negative Declaration for the CAP, BDCP Alternative 2A would not adversely affect 23 

DWR’s ability to achieve the GHG emissions reduction goals set forth in the CAP. Further, Alternative 24 

2A would not conflict with any of DWR’s specific action GHG emissions reduction measures and 25 

implements all applicable project level GHG emissions reduction measures as set forth in the CAP. 26 

BDCP Alternative 2A is therefore consistent with the analysis performed in the CAP. There would be 27 

no adverse effect. 28 

CEQA Conclusion: SWP GHG emissions currently are below 1990 levels and achievement of the 29 

goals of the CAP means that total DWR GHG emissions will be reduced to 50% of 1990 levels by 30 

2020 and to 80% of 1990 levels by 2050. The implementation of BDCP Alternative 2A would not 31 

affect DWR’s established emissions reduction goals or baseline (1990) emissions and therefore 32 

would not result in a change in total DWR emissions that would be considered significant. Prior 33 

adoption of the CAP by DWR already provides a commitment on the part of DWR to make all 34 
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necessary modifications to DWR’s REPP (as described above) or any other GHG emission reduction 1 

measure in the CAP that are necessary to achieve DWR’s GHG emissions reduction goals. Therefore 2 

no amendment to the approved CAP is necessary to ensure the occurrence of the additional GHG 3 

emissions reduction activities needed to account for BDCP-related operational emissions. The effect 4 

of BDCP Alternative 2A with respect to GHG emissions is less than cumulatively considerable and 5 

therefore less than significant. No mitigation is required. 6 

Impact AQ-23: Generation of Cumulative Greenhouse Gas Emissions from Increased CVP 7 

Pumping as a Result of Implementation of CM1 8 

NEPA Effects: As previously discussed, DWR’s CAP cannot be used to evaluate environmental 9 

impacts associated with increased CVP pumping, as emissions associated with CVP are not under 10 

DWR’s control and are not included in the CAP. Accordingly, GHG emissions resulting from increased 11 

CVP energy use are evaluated separately from GHG emissions generated as a result of SWP energy 12 

use. 13 

Under Alternative 2A, operation of the CVP yields the generation of clean, GHG emissions-free, 14 

hydroelectric energy. This electricity is sold into the California electricity market or directly to 15 

energy users. Analysis of the No Action Alternative indicates that the CVP generates and will 16 

continue to generate all of the electricity needed to operate the CVP system and approximately 17 

3,500 GWh of excess hydroelectric energy that would be sold to energy users throughout California. 18 

Implementation of Alternative 2A, however, would result in an increase of 103 GWh in the demand 19 

for CVP generated electricity, which would result in a reduction of 103 GWh or electricity available 20 

for sale from the CVP to electricity users. This reduction in the supply of GHG emissions-free 21 

electricity to the California electricity users could result in a potential indirect effect of the project, 22 

as these electricity users would have to acquire substitute electricity supplies that may result in GHG 23 

emissions (although additional conservation is also a possible outcome as well). 24 

It is unknown what type of power source (e.g., renewable, natural gas) would be substituted for CVP 25 

electricity or if some of the lost power would be made up with higher efficiency. Given State 26 

mandates for renewable energy and incentives for energy efficiency, it is possible that a 27 

considerable amount of this power would be replaced by renewable resources or would cease to be 28 

needed as a result of higher efficiency. However, to ensure a conservative analysis, indirect 29 

emissions were quantified for the entire quantity of electricity (103 GWh) using the current and 30 

future statewide energy mix (adjusted to reflect RPS) (please refer to Appendix 22A, Air Quality 31 

Analysis Methodology, for additional detail on quantification methods). 32 

Substitution of 103 GWh of electricity with a mix of sources similar to the current statewide mix 33 

would result in emissions of 28,851 metric tons of CO2e; however, under expected future conditions 34 

(after full implementation of the RPS), emissions would be 22,419 metric tons of CO2e. 35 

Use of CVP hydroelectricity to meet increased electricity demand from operation of CVP facilities 36 

associated with Alternative 2A would reduce available CVP hydroelectricity to other California 37 

electricity users. Substitution of the lost electricity with electricity from other sources could 38 

indirectly result in an increase of GHG emissions that is comparable or larger than the level of GHG 39 

emissions that trigger mandatory GHG reporting for major facilities. As a result, these emissions 40 

could contribute to a cumulatively considerable effect and are therefore adverse. However, these 41 

emissions would be caused by dozens of independent electricity users, who had previously bought 42 

CVP power, making decisions about different ways to substitute for the lost power. These decisions 43 

are beyond the control of Reclamation or any of the other BDCP Lead Agencies. Further, monitoring 44 
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to determine the actual indirect change in emissions as a result of BDCP actions would not be 1 

feasible. In light of the impossibility of predicting where any additional emissions would occur, as 2 

well as Reclamation’s lack of regulatory authority over the purchasers of power in the open market, 3 

no workable mitigation is available or feasible. 4 

CEQA Conclusion: Operation of the CVP is a federal activity beyond the control of any State agency 5 

such as DWR, and the power purchases by private entities or public utilities in the private 6 

marketplace necessitated by a reduction in available CVP-generated hydroelectric power are beyond 7 

the control of the State, just as they are beyond the control of Reclamation. For these reasons, there 8 

are no feasible mitigation measures that could reduce this potentially significant indirect impact, 9 

which is solely attributable to operations of the CVP and not the SWP, to a less than significant level. 10 

This impact is therefore determined to be significant and unavoidable. 11 

Impact AQ-24: Generation of Regional Criteria Pollutants from Implementation of CM2–CM11 12 

NEPA Effects: Table 22-29 summarizes potential construction and operational emissions that may 13 

be generated by implementation of CM2–CM11. See the discussion of Impact AQ-24 under 14 

Alternative 1A. 15 

Criteria pollutants from restoration and enhancement actions could exceed applicable general 16 

conformity de minimis levels and applicable local thresholds. The effect would vary according to the 17 

equipment used in construction of a specific conservation measure, the location, the timing of the 18 

actions called for in the conservation measure, and the air quality conditions at the time of 19 

implementation; these effects would be evaluated and identified in the subsequent project-level 20 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. The 21 

effect of increases in emissions during implementation of CM2–CM11 in excess of applicable general 22 

conformity de minimis levels and air district regional thresholds (Table 22-8) could violate air basin 23 

SIPs and worsen existing air quality conditions. Mitigation Measure AQ-24 would be available to 24 

reduce this effect, but emissions would still be adverse. 25 

CEQA Conclusion: Construction and operational emissions associated with the restoration and 26 

enhancement actions would result in a significant impact if the incremental difference, or increase, 27 

relative to Existing Conditions exceeds the applicable local air district thresholds shown in Table 22-28 

8; these effects are expected to be further evaluated and identified in the subsequent project-level 29 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. 30 

Mitigation Measure AQ-24 would be available to reduce this effect, but may not be sufficient to 31 

reduce emissions below applicable air quality management district thresholds (see Table 22-8). 32 

Consequently, this impact would be significant and unavoidable. 33 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 34 

District Regulations and Recommended Mitigation are Incorporated into Future 35 

Conservation Measures and Associated Project Activities 36 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 37 

Impact AQ-25: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 38 

Matter, Carbon Monoxide, and Diesel Particulate Matter from Implementation of CM2–CM11 39 

NEPA Effects: The potential for Alternative 2A to expose sensitive receptors increased health 40 

hazards from localized PM, CO, and DPM would be similar to Alternative 1A. Activities shown in 41 
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Table 22-29 with the greatest potential to have short or long-term air quality impacts are also 1 

anticipated to have the greatest potential to expose receptors to substantial pollutant 2 

concentrations. The effect would vary according to the equipment used, the location and timing of 3 

the actions called for in the conservation measure, the meteorological and air quality conditions at 4 

the time of implementation, and the location of receptors relative to the emission source. Potential 5 

health effects would be evaluated and identified in the subsequent project-level environmental 6 

analysis conducted for the CM2–CM11 restoration and enhancement actions. 7 

The effect of increases in PM, CO, or DPM (cancer and non-cancer-risk) in excess of applicable air 8 

district thresholds (Table 22-8) at receptor locations could result in adverse health impacts. 9 

Mitigation Measures AQ-24 and AQ-25 would be available to reduce this effect. 10 

CEQA Conclusion: Construction and operational emissions associated with the restoration and 11 

enhancement actions under Alternative 2A would result in a significant impact if PM, CO, or DPM 12 

(cancer and non-cancer-risk) concentrations at receptor locations exceed the applicable local air 13 

district thresholds shown in Table 22-8; these effects are expected to be further evaluated and 14 

identified in the subsequent project-level environmental analysis conducted for the CM2–CM11 15 

restoration and enhancement actions. Mitigation Measures AQ-24 and AQ-25 would ensure localized 16 

concentrations at receptor locations would be below applicable air quality management district 17 

thresholds (see Table 22-8). Consequently, this impact would be less than significant.  18 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 19 

District Regulations and Recommended Mitigation are Incorporated into Future 20 

Conservation Measures and Associated Project Activities 21 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 22 

Mitigation Measure AQ-25: Prepare a Project-Level Health Risk Assessment to Reduce 23 

Potential Health Risks from Exposure to Localized DPM and PM Concentrations  24 

Please see Mitigation Measure AQ-25 under Impact AQ-25 in the discussion of Alternative 1A. 25 

Impact AQ-26: Creation of Potential Odors Affecting a Substantial Number of People from 26 

Implementation of CM2–CM11 27 

NEPA Effects: The potential for Alternative 2A to expose sensitive receptors increased odors would 28 

be similar to Alternative 1A. Accordingly, construction activities associated with CM2–CM11 are not 29 

anticipated to result in nuisance odors. Similarly, while restored land uses associated with the 30 

program have the potential to generate odors from natural processes, the emissions would be 31 

similar in origin and magnitude to the existing land use types in the restored area (e.g., managed 32 

wetlands). Moreover, specific odor effects would be evaluated and identified in the subsequent 33 

project-level environmental analysis conducted for the CM2–CM11 restoration and enhancement 34 

actions. Accordingly, odor-related effects associated with CM2–CM11 would not be adverse. 35 

CEQA Conclusion: Alternative 2A would not result in the addition of major odor producing facilities. 36 

Diesel emissions during construction could generate temporary odors, but these would quickly 37 

dissipate and cease once construction is completed. Increases in wetland, tidal, and upland habitats 38 

may increase the potential for odors from natural processes. However, the origin and magnitude of 39 

odors would be similar to the existing land use types in the restored area (e.g., managed wetlands). 40 

Moreover, specific odor impacts would be evaluated and identified in the subsequent project-level 41 
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environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. 1 

Accordingly, the impact of exposure of sensitive receptors to potential odors would be less than 2 

significant. No mitigation is required. 3 

Impact AQ-27: Generation of Cumulative Greenhouse Gas Emissions from Implementation of 4 

CM2–CM11 5 

NEPA Effects: CM2–CM11 implemented under Alternative 2A would result in local GHG emissions 6 

from construction equipment and vehicle exhaust, similar to Alternative 1A. Restoration activities 7 

with the greatest potential for emissions include those that break ground and require use of 8 

earthmoving equipment. The type of restoration action and related construction equipment use are 9 

shown in Table 22-29. Implementing CM2–CM11 would also affect long-term sequestration rates 10 

through land use changes, such as conversion of agricultural land to wetlands, inundation of peat 11 

soils, drainage of peat soils, and removal or planting of carbon-sequestering plants. 12 

Without additional information on site-specific characteristics associated with each of the 13 

restoration components, a complete assessment of GHG flux from CM2–CM11 is currently not 14 

possible. The effect of carbon sequestration and CH4 generation would vary by land use type, season, 15 

and chemical and biological characteristics; these effects would be evaluated and identified in the 16 

subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 17 

enhancement actions. Mitigation Measures AQ-18 and AQ-19 would be available to reduce this 18 

effect. However, due to the potential for increases in GHG emissions from construction and land use 19 

change, this effect would be adverse. 20 

CEQA Conclusion: The restoration and enhancement actions under Alternative 2A could result in a 21 

significant impact if activities are inconsistent with applicable GHG reduction plans, do not 22 

contribute to a lower carbon future, or generate excessive emissions, relative to other projects 23 

throughout the state. These effects are expected to be further evaluated and identified in the 24 

subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 25 

enhancement actions. Mitigation Measures AQ-24 and AQ-27 would be available to reduce this 26 

impact, but may not be sufficient to reduce to a less-than-significant level. Consequently, this impact 27 

would be significant and unavoidable. 28 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 29 

District Regulations and Recommended Mitigation are Incorporated into Future 30 

Conservation Measures and Associated Project Activities 31 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 32 

Mitigation Measure AQ-27: Prepare a Land Use Sequestration Analysis to Quantify and 33 

Mitigate (as Needed) GHG Flux Associated with Conservation Measures and Associated 34 

Project Activities 35 

Please see Mitigation Measure AQ-27 under Impact AQ-27 in the discussion of Alternative 1A. 36 

22.3.3.6 Alternative 2B—Dual Conveyance with East Alignment and Five 37 

Intakes (15,000 cfs; Operational Scenario B) 38 

A total of five intakes would be constructed under Alternative 2B. For the purposes of this analysis, 39 

it was assumed that Intakes 1–5 or Intakes 1–3 and 6–7 would be constructed under Alternative 2B. 40 
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Under this alternative, an intermediate pumping plant would be constructed; the water conveyance 1 

facility would be a canal, and an operable barrier would be installed (Figures 3-4 and 3-5 in Chapter 2 

3, Description of Alternatives). 3 

Construction and operation of Alternative 2B would require the use of electricity, which would be 4 

supplied by the California electrical grid. Power plants located throughout the state supply the grid 5 

with power, which will be distributed to the Study area to meet project demand. Power supplied by 6 

statewide power plants will generate criteria pollutants. Because these power plants are located 7 

throughout the state, criteria pollutant emissions associated with Alternative 2B electricity demand 8 

cannot be ascribed to a specific air basin or air district within the Study area. Criteria pollutant 9 

emissions from electricity consumption are therefore provided for informational purposes only and 10 

are not included in the impact conclusion. 11 

Electricity demand for construction of Alternative 2B would be to equal demand required for 12 

Alternative 1B. Electricity emissions generated by Alternative 1B would therefore be representative 13 

of emissions generated by Alternative 2B. Refer to Table 22-31 for a summary of electricity-related 14 

criteria pollutants during construction (years 2016 through 2029) of Alternative 1B that are 15 

applicable to this alternative. Operational emissions would be different from Alternative 1B and are 16 

provided in Table 22-71. 17 

Table 22-71. Criteria Pollutant Emissions from Electricity Consumption: Net Project Operations, 18 

Alternative 2B (tons/year) a,b 19 

Year Analysis ROG CO NOX PM10 PM2.5c SO2 

ELT CEQA 1 7 89 8 8 38 

LLT NEPA 1 13 178 15 15 75 

LLT CEQA 0 1 12 1 1 5 

NEPA = Compares criteria pollutant emissions after implementation of Alternative 2B to the No Action 
Alternative. 

CEQA = Compares criteria pollutant emissions after implementation of Alternative 2B to Existing 
Conditions. 

a Emissions assume implementation of RPS (see Appendix 22A, Air Quality Analysis Methodology). Power 
plants that generate electricity for the proposed project would be subject to local air district permitting 
requirements, including standards to implement BACT to reduce criteria pollutant emissions. 

b Because GHG emissions are cumulative (see Section 22.3.2.1) and not evaluated at the local air basin or 
air district level, they are discussed in Impacts AQ-21 and AQ-22. The GHG analysis for SWP power 
utilizes actual and forecasted GHG emissions rates for the SWP system, which differs slightly from the 
above analysis. Statewide grid average emission factors were utilized for the above analysis as criteria 
pollutant emission factors for SWP were unavailable. Please also note that the above analysis does not 
account for additional renewable energy that will be procured through modifications to DWR’s REPP 
(see Impact AQ-22). Accordingly, the emissions results presented above represent a conservative 
assessment of potential criteria pollutant emissions. 

c Emission factors for PM2.5 are currently unavailable. Consequently, PM2.5 emissions were assumed to 
equal PM10 emissions. Because PM2.5 represents a fraction of PM10, this approach represents a 
conservative assessment of PM2.5 emissions from electricity consumption. 

 20 

Alternative 2B would comprise physical/structural components similar to those under Alternative 21 

1B, but would entail an operable barrier along the San Joaquin separate fish movement corridor at 22 

the upstream confluence of Old River and the San Joaquin River (head of Old River). Emissions 23 
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generated by construction of all features other than the head of Old River barrier under Alternative 1 

1B would be representative of emissions generated by Alternative 2B (refer to Table 22-30). 2 

The head of Old River barrier would be constructed within the SJVAPCD between 2022 and 2024. To 3 

ensure the emissions analysis within the SJVAPCD accurately evaluates all project components, 4 

construction emissions associated with the head of Old River barrier were quantified and added to 5 

the emissions estimates for the SJVAPCD under Alternative 1B. The resulting emissions are provided 6 

in Table 22-72. Exceedances of the air district thresholds are shown in underlined text. 7 

Table 22-72. Criteria Pollutant Emissions from Construction of Alternative 2B within the SJVAPCD 8 

(tons/year) 9 

Year 
ROG NOX CO 

PM10 PM2.5 
SO2 

Exhaust Dust Total Exhaust Dust Total 

2016 0 0 0 0 2 2 0 <1 <1 0 

2017 0 0 0 0 0 0 0 0 0 0 

2018 13 74 107 2 49 51 2 7 8 <1 

2019 46 327 313 6 112 118 5 17 23 1 

2020 30 256 174 5 49 54 5 8 13 1 

2021 33 273 186 5 54 59 5 9 14 1 

2022 22 169 123 3 39 42 3 6 9 <1 

2023 13 88 92 1 32 33 1 5 6 <1 

2024 11 75 76 1 26 27 1 4 5 <1 

2025 1 5 5 <1 8 8 <1 1 1 <1 

2026 <1 2 2 <1 3 3 <1 <1 0 <1 

2027 <1 <1 1 <1 3 3 <1 <1 1 <1 

2028 0 0 0 0 2 2 0 <1 <1 0 

2029 0 0 0 0 0 0 0 0 0 0 

Thresholds 10 10 - - - 15 - - 15 - 

 10 

Daily operation and maintenance activities under Alternative 2B would be the same as those 11 

generated under Alternative 1B (see Table 22-32). Yearly maintenance would be similar to those 12 

under Alternative 1B, but would also include annual inspections and sediment removal at the 13 

operable barrier in San Joaquin County. Table 22-73 summarizes annual criteria pollutant emissions 14 

associated with operation of Alternative 2B in the SJVAPCD.  15 

Table 22-73. Criteria Pollutant Emissions from Operation of Alternative 2B in SJVAPCD (pounds per 16 

day and tons per year) 17 

Condition 

San Joaquin Valley Air Pollution Control District 

ROG NOX CO PM10 PM2.5 SO2 

ELT <0.01 0.01 0.02 <0.01 <0.01 <0.01 

LLT <0.01 0.01 0.01 <0.01 <0.01 <0.01 

Thresholds 10 10 - 15 15 - 

 18 
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Impact AQ-1: Generation of Criteria Pollutants in Excess of the SMAQMD Regional Thresholds 1 

during Construction of the Proposed Water Conveyance Facility 2 

NEPA Effects: Construction activity required for Alternative 2B within the SMAQMD was assumed to 3 

equal activity required for Alternative 1B. Emissions generated by Alternative 1B would therefore 4 

be representative of emissions generated by Alternative 2B. As shown in Table 22-30, emissions 5 

would exceed SMAQMD’s daily NOX threshold, even with implementation of environmental 6 

commitments (see Appendix 3B, Environmental Commitments). Since NOX is a precursor to ozone 7 

and PM, exceedances of SMAQMD’s daily NOX threshold could impact both regional ozone and PM 8 

formation, which could worsen regional air quality and air basin attainment of the NAAQS and 9 

CAAQS. 10 

While equipment could operate at any work area identified for this alternative, the highest level of 11 

NOX and fugitive dust emissions in the SMAQMD are expected to occur at those sites where the 12 

duration and intensity of construction activities would be greatest. This includes all intake and 13 

intake pumping plant sites along the east bank of the Sacramento River. See the discussion of Impact 14 

AQ-1 under Alternative 1B. 15 

Environmental commitments will reduce construction-related emissions; however, as shown in 16 

Table 22-31, NOX emissions would still exceed SMAQMD’s threshold identified in Table 22-8 and 17 

result in a regional adverse effect to air quality. Mitigation Measures AQ-1a and AQ-1b would be 18 

available to reduce NOX emissions, and would thus address regional effects related to secondary 19 

ozone and PM formation. 20 

CEQA Conclusion: NOX emissions generated during construction would exceed SMAQMD threshold 21 

identified in Table 22-8. Since NOX is a precursor to ozone and PM, exceedances of SMAQMD’s daily 22 

NOX threshold could impact both regional ozone and PM formation. SMAQMD’s regional emissions 23 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 24 

CAAQS or NAAQS. The impact of generating NOX emissions in excess of local air district thresholds 25 

would therefore violate applicable air quality standards in the Study area and could contribute to or 26 

worsen an existing air quality conditions. This impact would therefore be significant. Mitigation 27 

Measures AQ-1a and AQ-1b would be available to reduce NOX emissions to a less-than-significant 28 

level by offsetting emissions to quantities below SMAQMD CEQA thresholds (see Table 22-8).  29 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 30 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 31 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 32 

Thresholds for Other Pollutants 33 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A. 34 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 35 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 36 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 37 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 38 

Other Pollutants 39 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 40 
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Impact AQ-2: Generation of Criteria Pollutants in Excess of the YSAQMD Regional Thresholds 1 

during Construction of the Proposed Water Conveyance Facility 2 

NEPA Effects: Construction activity required for Alternative 2B within the YSAQMD was assumed to 3 

equal activity required for Alternative 1B. Emissions generated by Alternative 1B would therefore 4 

be representative of emissions generated by Alternative 2B. As shown in Table 22-30, emissions 5 

would exceed YSAQMD’s NOX and PM10 thresholds, even with implementation of environmental 6 

commitments (see Appendix 3B, Environmental Commitments).  7 

Since NOX is a precursor to ozone and PM, exceedances of SMAQMD’s daily NOX threshold could 8 

impact both regional ozone and PM formation, which could worsen regional air quality and air basin 9 

attainment of the NAAQS and CAAQS. Similarly, exceedances of YSAQMD’s PM10 threshold could 10 

impede attainment of the NAAQS and CAAQS for PM10. All emissions generated within YSAQMD are 11 

a result of haul truck movement for equipment and material delivery. 12 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 13 

construction-related emissions; however, as shown in Table 22-30, NOX and PM10 emissions would 14 

still exceed the applicable YSAQMD thresholds identified in Table 22-8 and result in an adverse 15 

regional effect to air quality. Mitigation Measures AQ-1a and AQ-1b are available to reduce NOX and 16 

PM10 emissions, and would thus address regional effects related to secondary ozone and PM 17 

formation.  18 

CEQA Conclusion: Emissions of NOX and PM10 generated during construction would exceed 19 

YSAQMD’s regional thresholds identified in Table 22-8. Since NOX is a precursor to ozone and NOX is 20 

a precursor to PM, exceedances of YSAQMD’s NOX threshold could impact both regional ozone and 21 

PM formation, which could worsen regional air quality and air basin attainment of the NAAQS and 22 

CAAQS. Similarly, exceedances of YSAQMD’s PM10 threshold could impede attainment of the NAAQS 23 

and CAAQS for PM10. YSAQMD’s regional emissions thresholds (Table 22-8) have been adopted to 24 

ensure projects do not hinder attainment of the CAAQS or NAAQS. The impact of generating NOX and 25 

PM10 in excess of local air district regional thresholds would therefore violate applicable air quality 26 

standards in the study area and could contribute to or worsen an existing air quality conditions. This 27 

would be a significant impact. Mitigation Measures AQ-1a and AQ-1b would be available to reduce 28 

NOX and PM10 emissions to a less-than-significant level by offsetting emissions to quantities below 29 

YSAQMD CEQA thresholds (see Table 22-8).  30 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 31 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 32 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 33 

Thresholds for Other Pollutants 34 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A. 35 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 36 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 37 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 38 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 39 

Other Pollutants 40 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 41 
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Impact AQ-3: Generation of Criteria Pollutants in Excess of the BAAQMD Regional Thresholds 1 

during Construction of the Proposed Water Conveyance Facility 2 

NEPA Effects: Construction activity required for Alternative 2B within the BAAQMD was assumed to 3 

equal activity required for Alternative 1B. Emissions generated by Alternative 1B would therefore 4 

be representative of emissions generated by Alternative 2B. As shown in Table 22-30, emissions 5 

would exceed BAAQMD’s daily ROG and NOX thresholds, even after implementation of 6 

environmental commitments. All other pollutants would be below air district thresholds and 7 

therefore would not result in an adverse air quality effect.  8 

Since ROG and NOX are precursors to ozone and NOX is a precursor to PM, exceedances of BAAQMD’s 9 

ROG and NOX thresholds could impact both regional ozone and PM formation, which could worsen 10 

regional air quality and air basin attainment of the NAAQS and CAAQS. 11 

While equipment could operate at any work area identified for this alternative, the highest level of 12 

ROG and NOX emissions in the BAAQMD is expected to occur at those sites where the duration and 13 

intensity of construction activities would be greatest, including the site of the Byron Tract Forebay 14 

adjacent to and south of Clifton Court Forebay. See the discussion of Impact AQ-3 under Alternative 15 

1B. 16 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 17 

construction-related emissions; however, as shown in Table 22-30, ROG and NOX emissions would 18 

still exceed the applicable air district thresholds identified in Table 22-8 and result in a regional 19 

adverse effect to air quality. Mitigation Measures AQ-3a and AQ-3b are available to reduce ROG and 20 

NOX emissions, and would thus address regional effects related to secondary ozone and PM 21 

formation. 22 

CEQA Conclusion: Emissions of ROG and NOX precursors generated during construction would 23 

exceed BAAQMD regional thresholds identified in Table 22-8. Since ROG and NOX are precursors to 24 

ozone and NOX is a precursor to PM, exceedances of BAAQMD’s ROG and NOX thresholds could 25 

impact both regional ozone and PM formation. The BAAQMD’s regional emissions thresholds (Table 26 

22-8) have been adopted to ensure projects do not hinder attainment of the CAAQS or NAAQS. The 27 

impact of generating ROG and NOX emissions in excess of BAAQMD’s regional thresholds would 28 

therefore violate applicable air quality standards in the Study area and could contribute to or 29 

worsen an existing air quality conditions. This would be a significant impact. Mitigation Measures 30 

AQ-3a and AQ-3b would be available to reduce NOX emissions to a less-than-significant level. 31 

Mitigation Measure AQ-3a: Mitigate and Offset Construction-Generated Criteria Pollutant 32 

Emissions within BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 33 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 34 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 35 

Please see Mitigation Measure AQ-3a under Impact AQ-3 in the discussion of Alternative 1A. 36 

Mitigation Measure AQ-3b: Develop an Alternative or Complementary Offsite Mitigation 37 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 38 

within the BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 39 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 40 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 41 

Please see Mitigation Measure AQ-3b under Impact AQ-3 in the discussion of Alternative 1A. 42 
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Impact AQ-4: Generation of Criteria Pollutants in Excess of the SJVAPCD Regional Thresholds 1 

during Construction of the Proposed Water Conveyance Facility 2 

NEPA Effects: As shown in Table 22-72, emissions would exceed SJVAPCD’s annual thresholds for 3 

the following years and pollutants, even with implementation of environmental commitments. All 4 

other pollutants would be below air district thresholds and therefore would not result in an adverse 5 

air quality effect. 6 

 ROG: 2019–2022 7 

 NOX: 2018–2024 8 

 PM10: 2018–2024 9 

 PM2.5: 2019 10 

Since ROG and NOX are precursors to ozone and NOX is a precursor to PM, exceedances of SJVAPCD’s 11 

ROG and NOX thresholds could impact both regional ozone and PM formation, which could worsen 12 

regional air quality and air basin attainment of the NAAQS and CAAQS. Similarly, exceedances of 13 

SJVAPCD’s PM10 and PM2.5 thresholds could impede attainment of the NAAQS and CAAQS for PM. 14 

While equipment could operate at any work area identified for this alternative, the highest level of 15 

ROG, NOX, and PM emissions in the SJVAPCD are expected to occur at those sites where the duration 16 

and intensity of construction activities would be greatest. This includes all temporary and 17 

permanent utility sites, as well as the intermediate pumping plant and all construction sites along 18 

the east conveyance alignment. PM10 emissions would be highest in the vicinity of the concrete 19 

batch plants. For a map of the proposed east alignment, see Mapbook Figure M3-2. 20 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 21 

construction-related emissions; however, as shown in Table 22-72, ROG, NOX, PM10, and PM2.5 22 

emissions would still exceed SJVAPCD’s regional thresholds identified in Table 22-8 and result in an 23 

adverse effect to air quality. Mitigation Measures AQ-4a and AQ-4b are available to reduce ROG, NOX, 24 

PM10, and PM2.5 emissions, and would thus address regional effects related to secondary ozone and 25 

PM formation. 26 

CEQA Conclusion: Emissions of ROG, NOX, PM10, and PM2.5 generated during construction would 27 

exceed SJVAPCD’s regional significance threshold identified in Table 22-8. Since ROG and NOX are 28 

precursors to ozone and NOX is a precursor to PM, exceedances of SJVAPCD’s ROG and NOX 29 

thresholds could impact both regional ozone and PM formation, which could worsen regional air 30 

quality and air basin attainment of the NAAQS and CAAQS. Similarly, exceedances of SJVAPCD’s 31 

PM10 and PM2.5 thresholds could impede attainment of the NAAQS and CAAQS for PM10. The 32 

SJVAPCD’s emissions thresholds (Table 22-8) have been adopted to ensure projects do not hinder 33 

attainment of the CAAQS or NAAQS. The impact of generating ROG, NOX, PM10, and PM2.5 in excess 34 

of local air district thresholds would therefore violate applicable air quality standards in the Study 35 

area and could contribute to or worsen an existing air quality conditions. This would be a significant 36 

impact. Mitigation Measures AQ-4a and AQ-4b would be available to reduce emissions to a less-37 

than-significant level. 38 
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Mitigation Measure AQ-4a: Mitigate and Offset Construction-Generated Criteria Pollutant 1 

Emissions within SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General 2 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 3 

Applicable SJVAPCD CEQA Thresholds for Other Pollutants 4 

Please see Mitigation Measure AQ-4a under Impact AQ-4 in the discussion of Alternative 1A. 5 

Mitigation Measure AQ-4b: Develop an Alternative or Complementary Offsite Mitigation 6 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 7 

within the SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General Conformity 8 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable SJVAPCD 9 

CEQA Thresholds for Other Pollutants 10 

Please see Mitigation Measure AQ-4b under Impact AQ-4 in the discussion of Alternative 1A. 11 

Impact AQ-5: Generation of Criteria Pollutants in Excess of the SMAQMD Regional Thresholds 12 

from Operation and Maintenance of the Proposed Water Conveyance Facility 13 

NEPA Effects: Operations and maintenance activities in SMAQMD required for Alternative 2Bwere 14 

assumed to equal activities required for Alternative 1B. Emissions generated by Alternative 1B 15 

would therefore be representative of emissions generated by Alternative 2B. As shown in Table 22-16 

32, emissions would not exceed SMAQMD’s regional thresholds of significance and there would be 17 

no adverse effect. See the discussion of Impact AQ-6 under Alternative 1B. 18 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 19 

exceed SMAQMD thresholds for criteria pollutants. SMAQMD’s regional emissions thresholds (Table 20 

22-8) have been adopted to ensure projects do not hinder attainment of the CAAQS or NAAQS. The 21 

impact of generating emissions in excess of local air district would therefore violate applicable air 22 

quality standards in the Study area and could contribute to or worsen an existing air quality 23 

conditions. Because project operations would not exceed SMAQMD regional thresholds, the impact 24 

would be less than significant. No mitigation is required. 25 

Impact AQ-6: Generation of Criteria Pollutants in Excess of the YSAQMD Regional Thresholds 26 

from Operation and Maintenance of the Proposed Water Conveyance Facility 27 

NEPA Effects: Construction of Alternative 2B would occur in the SMAQMD, SJVAPCD, and BAAQMD. 28 

No construction emissions would be generated in the YSAQMD. Consequently, construction of 29 

Alternative 2B would neither exceed the YSAQMD thresholds of significance nor result in an adverse 30 

effect to air quality. 31 

CEQA Conclusion: Construction emissions generated by the alternative would not exceed YSAQMD’s 32 

thresholds of significance. This impact would be less than significant. No mitigation is required. 33 

Impact AQ-7: Generation of Criteria Pollutants in Excess of the BAAQMD Regional Thresholds 34 

from Operation and Maintenance of the Proposed Water Conveyance Facility 35 

NEPA Effects: Operations and maintenance activities in BAAQMD required for Alternative 2B were 36 

assumed to equal activities required for Alternative 1B. Emissions generated by Alternative 1B 37 

would therefore be representative of emissions generated by Alternative 2B. As shown in Table 22-38 

32, emissions would not exceed BAAQMD’s regional thresholds of significance and there would be 39 

no adverse effect. See the discussion of Impact AQ-7 under Alternative 1B. 40 
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CEQA Conclusion: Emissions generated during operation and maintenance activities would not 1 

exceed BAAQMD regional thresholds for criteria pollutants. BAAQMD’s regional emissions 2 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 3 

CAAQS or NAAQS. The impact of generating emissions in excess of local air district thresholds would 4 

violate applicable air quality standards in the Study area and could contribute to or worsen an 5 

existing air quality conditions. Because project operations would not exceed BAAQMD regional 6 

thresholds, the impact would be less than significant. No mitigation is required. 7 

Impact AQ-8: Generation of Criteria Pollutants in Excess of the SJVAPCD Thresholds from 8 

Operation and Maintenance of the Proposed Water Conveyance Facility 9 

NEPA Effects: Operations and maintenance in SJVAPCD include annual inspections and sediment 10 

removal (see Appendix 22A, Air Quality Analysis Methodology, for additional detail). The highest 11 

concentration of operational emissions in the SJVPACD is expected at routine inspection sites along 12 

the east canal alignment and at the operable barrier. As shown in Table 22-72, operation and 13 

maintenance activities under Alternative 2B would not exceed SJVAPCD’s regional thresholds of 14 

significance (see Table 22-8). Accordingly, project operations would not contribute to or worsen 15 

existing air quality exceedances. There would be no adverse effect. 16 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 17 

exceed SJVAPCD’s regional thresholds of significance. SJVAPCD’s regional emissions thresholds 18 

(Table 22-8) have been adopted to ensure projects do not hinder attainment of the CAAQS or 19 

NAAQS. The impact of generating emissions in excess of local air district thresholds would violate 20 

applicable air quality standards in the Study area and could contribute to or worsen an existing air 21 

quality conditions. Because project operations would not exceed SJVAPCD regional thresholds, the 22 

impact would be less than significant. No mitigation is required. 23 

Impact AQ-9: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 24 

Matter in Excess of SMAQMD’s Health-Based Concentration Thresholds  25 

NEPA Effects: Construction activity required for Alternative 2B within the SMAQMD was assumed to 26 

equal activity required for Alternative 1B. Emissions and associated health risks from exposure to 27 

localized PM under Alternative 1B would therefore be representative of emissions and health risks 28 

generated by Alternative 2B.  29 

As shown in Table 22-33, concentrations of annual PM10 and PM2.5 would be below the SMAQMD’s 30 

significance thresholds. However, concentrations of PM10 would exceed SMAQMD’s 24-hour PM10 31 

threshold near intakes and intake work areas, even with implementation of environmental 32 

commitments (see Appendix 3B, Environmental Commitments). Receptors exposed to PM10 33 

concentrations in excess of SMAQMD’s threshold could experience increased risk for adverse human 34 

health effects. Mitigation Measure AQ-9 is available to address this effect. 35 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 36 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 2B 37 

would result in the short-term exposure of receptors to PM10 concentrations that exceed SMAQMD 38 

threshold. This would be a significant impact. Mitigation Measure AQ-9 outlines a tiered strategy to 39 

reduce PM10 concentrations and public exposure to a less-than-significant level.  40 
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Mitigation Measure AQ-9: Implement Measures to Reduce Re-Entrained Road Dust and 1 

Receptor Exposure to PM2.5 and PM10 2 

Please see Mitigation Measure AQ-9 under Impact AQ-9 in the discussion of Alternative 1A 3 

Impact AQ-10: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 4 

Matter in Excess of YSAQMD’s Health-Based Concentration Thresholds  5 

NEPA Effects: Construction activity required for Alternative 2B within the YSAQMD was assumed to 6 

equal activity required for Alternative 1B. Emissions and associated health risks from exposure to 7 

localized PM under Alternative 1B would therefore be representative of emissions and health risks 8 

generated by Alternative 2B. As shown previously in Table 22-34, concentrations of particulate 9 

matter would not exceed YSAQMD’s 24-hour and annual PM10 and PM2.5 thresholds and 10 

consequently would not result in an adverse effect to human health.  11 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 12 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 2B 13 

would result in PM2.5 and PM10 concentrations at receptor locations that are below the significance 14 

thresholds established by the YSAQMD. As such, localized particulate matter concentrations at 15 

analyzed receptors would not result in significant human health impacts. No mitigation is required. 16 

Impact AQ-11: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 17 

Matter in Excess of BAAQMD’s Health-Based Concentration Thresholds  18 

NEPA Effects: Construction activity required for Alternative 2B within the BAAQMD was assumed to 19 

equal activity required for Alternative 1B. Emissions and associated health risks from exposure to 20 

localized PM under Alternative 1B would therefore be representative of emissions and health risks 21 

generated by Alternative 2B. As shown in Table 22-35, concentrations of particulate matter would 22 

not exceed BAAQMD’s annual PM2.5 threshold and consequently would not result in an adverse 23 

effect to human health.  24 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 25 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 2B 26 

would result in PM2.5 concentrations at receptor locations that are below the significance 27 

thresholds established by the BAAQMD. As such, localized particulate matter concentrations at 28 

analyzed receptors would not result in significant human health impacts. No mitigation is required. 29 

Impact AQ-12: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 30 

Matter in Excess of SJVAPCD’s Health-Based Concentration Thresholds  31 

NEPA Effects: The addition of the operational barrier in SJVAPCD would not generate additional 32 

construction emissions that would substantially affect sensitive receptors, relative to emissions 33 

associated with Alternative 1B. Accordingly, construction activity required for Alternative 2B within 34 

the SJVACPD was assumed to equal activity required for Alternative 1B. Emissions and associated 35 

health risks from exposure to localized PM under Alternative 1B would therefore be representative 36 

of emissions and health risks generated by Alternative 2B. 37 

As shown in Table 22-36, concentrations of PM10 and PM2.5 would exceed SJVAPCD’s 24-hour 38 

thresholds, even with implementation of environmental commitments (see Appendix 3B, 39 

Environmental Commitments). Receptors exposed to PM10 and PM2.5 concentrations in excess of 40 
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SMAQMD’s threshold could experience increased risk for adverse human health effects. Mitigation 1 

Measure AQ-9 is available to address this effect. 2 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 3 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 2B 4 

would result in the short-term exposure of receptors to PM10 and PM2.5 concentrations that exceed 5 

SJVAPCD threshold. This would be a significant impact. Mitigation Measure AQ-9 outlines a tiered 6 

strategy to reduce PM10 concentrations and public exposure to a less-than-significant level.  7 

Mitigation Measure AQ-9: Implement Measures to Reduce Re-Entrained Road Dust and 8 

Receptor Exposure to PM2.5 and PM10 9 

Please see Mitigation Measure AQ-9 under Impact AQ-9 in the discussion of Alternative 1A 10 

Impact AQ-13: Exposure of Sensitive Receptors to Health Hazards from Localized Carbon 11 

Monoxide  12 

NEPA Effects: Construction activity required for Alternative 2B would be similar to activity required 13 

for Alternative 1B. Accordingly, the potential for Alternative 2B to result in CO hot-spots during 14 

construction would be the same as Alternative 1B. Given that construction activities typically do not 15 

result in CO hot-spots, onsite concentrations must comply with OSHA standards, and CO levels 16 

dissipate as a function of distance, equipment-generated CO emissions (see Table 22-32) are not 17 

anticipated to result in adverse health hazards to sensitive receptors. Refer to Impact AQ-13 under 18 

Alternative 1B. 19 

Traffic associated with construction may contribute to increase roadway congestion, which could 20 

lead to conditions conducive to CO hot-spot formation. As shown in Table 19-21, the highest peak 21 

hour traffic volumes under BPBGPP—11,968 vehicles per hour—would occur on westbound 22 

Interstate 80 between Suisun Valley Road and State Route 12. This is about half of the congested 23 

traffic volume modeled by BAAQMD (24,000 vehicles per hour) that would be needed to contribute 24 

to a localized CO hot-spot, and less than half of the traffic volume modeled by SMAQMD (31,600 25 

vehicles per hour). Accordingly, construction traffic is not anticipated to result in adverse health 26 

hazards to sensitive receptors. 27 
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CEQA Conclusion: Continuous engine exhaust may elevate localized CO concentrations. 1 

Receptors exposed to these CO “hot-spots” may have a greater likelihood of developing 2 

adverse health effects. Construction sites are less likely to result in localized CO hot-spots due 3 

to the nature of construction activities (Sacramento Metropolitan Air Quality Management 4 

District 2014), which normally utilize diesel-powered equipment for intermittent or short 5 

durations. Moreover, construction sites must comply with the OSHA CO exposure standards 6 

for onsite workers. Accordingly, given that construction activities typically do not result in 7 

CO hot-spots, onsite concentrations must comply with OSHA standards, and CO levels 8 

dissipate as a function of distance, equipment-generated CO emissions are not anticipated to 9 

result in significant health hazards to sensitive receptors. Similarly, peak-hour construction 10 

traffic on local roadways would not exceed BAAQMD’s or SMAQMD’s conservative screening 11 

criteria for the formation potential CO hot-spots. This impact would be less than significant. 12 

No mitigation is required.. Impact AQ-14: Exposure of Sensitive Receptors to Health Hazards 13 

from Diesel Particulate Matter in Excess of SMAQMD’s Chronic Non-Cancer and Cancer Risk 14 

Thresholds 15 

NEPA Effects: Construction activity required for Alternative 2B within the SMAQMD was assumed to 16 

equal activity required for Alternative 1B. Emissions and resulting health risk generated by 17 

Alternative 1B would therefore be representative of emissions and health risk generated by 18 

Alternative 2B.  19 

As shown in Table 22-37, Alternative 1B would not exceed the SMAQMD’s chronic non-cancer or 20 

cancer thresholds and, thus, would not expose sensitive receptors to substantial pollutant 21 

concentrations. Therefore, this alternative’s effect of exposure of sensitive receptors to DPM 22 

emissions and their health hazards during construction would not be adverse. 23 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 24 

hazard and cancer risk if nearby receptors are exposed to significant concentrations for prolonged 25 

durations. The DPM generated during Alternative 2B construction would not exceed the SMAQMD’s 26 

chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors to 27 

substantial pollutant concentrations. Therefore, this impact for DPM emissions would be less than 28 

significant. No mitigation is required. 29 

Impact AQ-15: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 30 

Matter in Excess of YSAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 31 

NEPA Effects: Construction activity required for Alternative 2B within the YSAQMD was assumed to 32 

equal activity required for Alternative 1B. Emissions and associated health risks from localized 33 

exposure to DPM under Alternative 1B would therefore be representative of emissions and health 34 

risks generated by Alternative 2B. As shown in Table 22-38, Alternative 1B would not exceed the 35 

YSAQMD’s chronic non-cancer or cancer thresholds and, thus, would not expose sensitive receptors 36 

to substantial pollutant concentrations. Therefore, this alternative’s effect of exposure of sensitive 37 

receptors to DPM emissions and their health hazards during construction would not be adverse. 38 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 39 

hazard and cancer risk if nearby receptors are exposed to significant concentrations for prolonged 40 

durations. The DPM generated during Alternative 2B construction would not exceed the YSAQMD’s 41 

chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors to 42 

substantial pollutant concentrations. Therefore, this impact for DPM emissions would be less than 43 

significant. No mitigation is required. 44 
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Impact AQ-16: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 1 

Matter in Excess of BAAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 2 

NEPA Effects: Construction activity required for Alternative 2B within the BAAQMD was assumed to 3 

equal activity required for Alternative 1B. Emissions and associated health risks from exposure to 4 

localized DPM under Alternative 1B would therefore be representative of emissions and health risks 5 

generated by Alternative 2B. As shown in Table 22-39, Alternative 2B would not exceed the 6 

BAAQMD’s chronic non-cancer or cancer thresholds and, thus, would not expose sensitive receptors 7 

to substantial pollutant concentrations. Therefore, this alternative’s effect of exposure of sensitive 8 

receptors to DPM emissions and their health hazards during construction would not be adverse. 9 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 10 

hazard and cancer risk if nearby receptors are exposed to significant concentrations for prolonged 11 

durations. The DPM generated during Alternative 2B construction would not exceed the BAAQMD’s 12 

chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors to 13 

substantial pollutant concentrations. Therefore, this impact for DPM emissions would be less than 14 

significant. No mitigation is required. 15 

Impact AQ-17: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 16 

Matter in Excess of SJVAPCD’s Chronic Non-Cancer and Cancer Risk Thresholds 17 

NEPA Effects: The addition of the operational barrier in SJVAPCD would not generate additional 18 

construction emissions that would substantially affect sensitive receptors, relative to emissions 19 

associated with Alternative 1B. Accordingly, construction activity required for Alternative 2B within 20 

the SJVACPD was assumed to equal activity required for Alternative 1B. Emissions and associated 21 

health risks from localized exposure to DPM under Alternative 1B would therefore be 22 

representative of emissions and health risks generated by Alternative 2B. 23 

As shown in Table 22-40, chronic risk under Alternative 1B would be below the SJVAPCD’s 24 

significance thresholds. However, cancer risk would exceed SJVAPCD’s cancer risk significance 25 

threshold, even with implementation of environmental commitments (see Appendix 3B, 26 

Environmental Commitments). Therefore, this alternative’s effect of exposure of sensitive receptors 27 

to DPM-related health hazards during construction would be adverse.  28 

Mitigation Measure AQ-16 would be available to reduce exposure to substantial cancer risk by 29 

relocating affected receptors. Although Mitigation Measure AQ-16 would reduce the severity of this 30 

effect, the BDCP proponents are not solely responsible for implementation of the measure. If a 31 

landowner chooses not to accept DWR’s offer of relocation assistance, an adverse effect in the form 32 

excess cancer risk above air district thresholds would occur. Therefore, this effect would be adverse. 33 

If, however, all landowners accept DWR’s offer of relocation assistance, effects would not be 34 

adverse. 35 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 36 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 37 

durations. The DPM generated during Alternative 2B construction would not exceed the SJVAPCD’s 38 

chronic non-cancer hazard threshold; however, it would exceed the SJVAPCD’s cancer threshold. 39 

Therefore, this impact would be significant.  40 

Mitigation Measure AQ-16 would be available to reduce exposure to substantial cancer risk by 41 

relocating affected receptors. Although Mitigation Measure AQ-16 would reduce the severity of this 42 
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effect, the BDCP proponents are not solely responsible for implementation of the measure. If a 1 

landowner chooses not to accept DWR’s offer of relocation assistance, a significant impact in the 2 

form excess cancer risk above air district thresholds would occur. Therefore, this effect would be 3 

significant and unavoidable. If, however, all landowners accept DWR’s offer of relocation assistance, 4 

the impact would be less than significant. 5 

Mitigation Measure AQ-16: Relocate Sensitive Receptors to Avoid Excess Cancer Risk 6 

Please see Mitigation Measure AQ-16 under Impact AQ-16 in the discussion of Alternative 1A 7 

Impact AQ-18: Exposure of Sensitive Receptors to Coccidioides immitis (Valley Fever)  8 

NEPA Effects: As discussed under Alternative 1A, earthmoving activities during construction could 9 

release C. immitis spores if filaments are present and other soil chemistry and climatic conditions 10 

are conducive to spore development. Receptors adjacent to the construction area may therefore be 11 

exposed to increase risk of inhaling C. immitis spores and subsequent development of Valley Fever. 12 

Dust-control measures are the primary defense against infection (United States Geological Survey 13 

2000). Implementation of advanced air-district recommended fugitive dust controls outlined in 14 

Appendix 3B, Environmental Commitments, would avoid dusty conditions and reduce the risk of 15 

contracting Valley Fever through routine watering and other controls. Therefore, this alternative’s 16 

effect of exposure of sensitive receptors to increased Valley Fever risk during construction would 17 

not be adverse.  18 

CEQA Conclusion: Construction of the water conveyance facility would involve earthmoving 19 

activities that could release C. immitis spores if filaments are present and other soil chemistry and 20 

climatic conditions are conducive to spore development. Receptors adjacent to the construction area 21 

may therefore be exposed to increase risk of inhaling C. immitis spores and subsequent development 22 

of Valley Fever. Implementation of air-district recommended fugitive dust controls outlined in 23 

Appendix 3B, Environmental Commitments, would avoid dusty conditions and reduce the risk of 24 

contracting Valley Fever through routine watering and other controls. Therefore, this impact would 25 

be less than significant. No mitigation is required. 26 

Impact AQ-19: Creation of Potential Odors Affecting a Substantial Number of People during 27 

Construction or Operation of the Proposed Water Conveyance Facility 28 

NEPA Effects: As discussed under Alternative 1A, odors from construction activities would be 29 

localized and generally confined to the immediate area surrounding the construction site. Moreover, 30 

odors would be temporary and localized, and they would cease once construction activities have 31 

been completed. Thus, it is not anticipated that construction of CM1 would create objectionable 32 

odors from construction equipment or asphalt paving. 33 

Construction of the water conveyance facility would require removal of subsurface material during 34 

tunnel excavation and sediment removal. As discussed under Alternative 1A, geotechnical tests 35 

indicate that VOC levels in Plan Area soils are below the method detection limits, indicating that 36 

organic decay of exposed RTM and sediment will be relatively low (URS 2014). Moreover, drying 37 

and stockpiling of the removed RTM and sediment will occur under aerobic conditions, which will 38 

further limit any potential decomposition and associated malodorous products. Accordingly, it is not 39 

anticipated that tunnel and sediment excavation would create objectionable odors. 40 
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Typical facilities known to produce odors include landfills, wastewater treatment plants, food 1 

processing facilities, and certain agricultural activities. Alternative 2B would not result in the 2 

addition of facilities associated with odors, and as such, long-term operation of the water 3 

conveyance facility would not result in objectionable odors. 4 

CEQA Conclusion: Alternative 2B would not result in the addition of major odor producing facilities. 5 

Diesel emissions during construction could generate temporary odors, but these would quickly 6 

dissipate and cease once construction is completed. Likewise, potential odors generated during 7 

asphalt paving would be addressed through mandatory compliance with air district rules and 8 

regulations. While tunnel excavation would unearth substantial quantities of RTM, geotechnical 9 

tests indicate that soils in the Plan Area have relatively low organic constituents. Moreover, drying 10 

and stockpiling of the removed RTM will occur under aerobic conditions, which will further limit 11 

any potential decomposition and associated malodorous products. Accordingly, the impact of 12 

exposure of sensitive receptors to potential odors during construction is therefore less than 13 

significant. No mitigation is required. 14 

Impact AQ-20: Generation of Criteria Pollutants in the Excess of Federal De Minimis 15 

Thresholds from Construction and Operation and Maintenance of the Proposed Water 16 

Conveyance Facility 17 

NEPA Effects: As discussed above, emissions generated by Alternative 1B within the SFNA and 18 

SFBAAB would be representative of emissions generated by Alternative 2B (refer to Table 22-41). 19 

Due to the operable barrier at head of Old River, emissions within the SJVAB would be slightly 20 

higher than those quantified for Alternative 1B. To ensure the emissions analysis within the SJVAB 21 

accurately evaluates all project components, construction emissions associated with the head of Old 22 

River barrier were quantified and added to the emissions estimates for the SJVAB under Alternative 23 

1B. The resulting emissions are provided in Table 22-74. Exceedances of the federal de minimis 24 

thresholds are shown in underlined text. 25 
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Table 22-74. Criteria Pollutant Emissions from Construction and Operation of Alternative 2B in 1 

Nonattainment and Maintenance Areas of the SJVAB (tons/year) 2 

Year ROG NOX
a COb PM10 PM2.5 SO2 

2016 0 0 0 2 <1 0 

2017 0 0 0 0 0 0 

2018 13 74 <1 51 8 <1 

2019 46 327 <1 118 23 1 

2020 30 256 <1 54 13 1 

2021 33 273 <1 59 14 1 

2022 22 169 <1 42 9 <1 

2023 13 88 <1 33 6 <1 

2024 11 75 <1 27 5 <1 

2025 1 5 <1 8 1 <1 

2026 <1 2 <1 3 <1 <1 

2027 <1 <1 <1 3 1 <1 

2028 0 0 0 2 0 0 

2029 0 0 0 0 0 0 

ELT <0.01 0.01 0.02 <0.01 <0.01 <0.01 

LLT <0.01 0.01 0.01 <0.01 <0.01 <0.01 

De Minimis 10 10 100 100 100 100 

a NOX emissions in excess of 100 tons per year within federally designated PM10 and PM2.5 
nonattainment or maintenance areas trigger a secondary PM10 and PM2.5 precursor threshold. NOX 
emissions in excess of this secondary threshold could conflict with the applicable PM10 and PM2.5 
SIPs. Accordingly, NOX offsets pursued for the purposes of general conformity for those years in which 
NOX emissions exceed 100 tons must occur within the federally designated PM2.5 nonattainment and 
PM10 maintenance areas, as applicable.  

b The proposed water conveyance facility is located within a federally designated CO attainment 
area. Accordingly, CO emissions generated by construction of CM1 are not subject to the General 
Conformity Rule and are excluded from the emissions summary and general conformity analysis (40 
CFR Part 51 and 93, Section III.A). Emissions presented in the table are limited those generated by haul 
trucks, which would occur in federally designated CO maintenance area. 

 3 

Sacramento Federal Nonattainment Area 4 

As shown in Table 22-41, implementation of Alternative 1B (and thus Alternative 2B) would exceed 5 

the following SFNA federal de minimis thresholds: 6 

 ROG: 2023–2024 7 

 NOX: 2018-2028 8 

 PM10: 2024 9 

ROG and NOX are precursors to ozone and NOX is a precursor to PM, for which the SFNA is in 10 

nonattainment for the NAAQS. Sacramento County is also a maintenance area for the PM10 NAAQS. 11 

Since project emissions exceed the federal de minimis thresholds for ROG, NOX, and PM10, a general 12 

conformity determination must be made to demonstrate that total direct and indirect emissions of 13 
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ROG, NOX, and PM10would conform to the appropriate SFNA SIP for each year of construction in 1 

which the de minimis thresholds are exceeded. 2 

NOX is also a precursor to PM and can contribute to PM formation. As discussed above, Sacramento 3 

County is currently designated maintenance for the PM10 NAAQS and portions of the SVAB are 4 

designated nonattainment for the PM2.5 NAAQS. NOX emissions in excess of 100 tons per year in 5 

Sacramento County trigger a secondary PM10 precursor threshold, whereas NOX emissions in excess 6 

of 100 tons per year in the SVAB trigger a secondary PM2.5 precursor threshold. Since NOX 7 

emissions can contribute to PM formation, NOX emissions in excess of these secondary precursor 8 

thresholds could conflict with the applicable PM10 and PM2.5 SIPs. Accordingly, NOX offsets pursued 9 

for the purposes of general conformity for those years in which NOX emissions exceed 100 tons must 10 

occur within the federally designated PM2.5 nonattainment and PM10 maintenance areas of the 11 

SVAB. 12 

As shown in Table 22-31, NOX emissions generated by construction activities in SMAQMD 13 

(Sacramento County) would exceed 100 tons per year between 2019 and 2027. The project 14 

therefore triggers the secondary PM10 precursor threshold, requiring all NOX offsets for 2019 15 

through 2027 to occur within Sacramento County.  16 

Given the magnitude of NOX emissions and the limited geographic scope available for offsets in 2019 17 

through 2027 (Sacramento County), neither Mitigation Measures AQ-1a nor 1b could feasibly reduce 18 

NOX emissions to net zero for the purposes of general conformity. 33 This impact would be adverse. 19 

In the event that Alternative 2B is selected as the APA, Reclamation, USFWS, and NMFS would need 20 

to demonstrate that conformity is met for NOX and secondary PM10 formation through a local air 21 

quality modeling analysis (i.e., dispersion modeling) or other acceptable methods to ensure project 22 

emissions do not cause or contribute to any new violations of the NAAQS or increase the frequency 23 

or severity of any existing violations. 24 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 25 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 26 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 27 

Thresholds for Other Pollutants 28 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A.  29 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 30 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 31 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 32 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 33 

Other Pollutants 34 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 35 

                                                             
33 The secondary PM precursor thresholds are triggered through the General Conformity Regulation (40 CFR 
93.153 (a)(1)). Accordingly, confinement of the geographic scope for available offsets only applies to the General 
Conformity determination and does not influence mitigation feasibility for Impacts AQ-1 or AQ-28.  
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San Joaquin Valley Air Basin 1 

As shown in Table 22-74, implementation of Alternative 2B would exceed SJVAB federal de minimis 2 

thresholds for the following pollutants and years. 3 

 ROG: 2018–2024 4 

 NOX: 2018–2024 5 

 PM10: 2019 6 

ROG and NOX are precursors to ozone, for which the SJVAB is in nonattainment for the NAAQS. 7 

Likewise, the SJVAB is current classified as a maintenance area for PM10. Since project emissions 8 

exceed the federal de minimis threshold for ROG, NOX, and PM10, a general conformity 9 

determination must be made to demonstrate that total direct and indirect emissions would conform 10 

to the appropriate SJVAB SIPs for each year of construction for which the de minimis thresholds are 11 

exceed. 12 

NOX is also a precursor to PM and can contribute to PM formation. As discussed above, the SJVAB is 13 

currently designated maintenance for the PM10 NAAQS and nonattainment for the PM2.5 NAAQS. 14 

NOX emissions in excess of 100 tons per year trigger a secondary PM precursor threshold, and could 15 

conflict with the applicable PM10 and PM2.5 SIPs. As shown in Table 22-74, NOX emissions 16 

generated by construction activities in the SJVAB would exceed 100 tons per year between 2019 and 17 

2022. NOX offsets pursued for the purposes of general conformity for those years in which NOX 18 

emissions exceed 100 tons must occur within the federally designated PM2.5 nonattainment and 19 

PM10 maintenance areas of the SJVAB, which are consistent with the larger nonattainment 20 

boundary for ozone 21 

As shown in Appendix 22E, General Conformity Determination, Attachment 22E-1, SJVAPCD confirms 22 

that sufficient emissions reduction credits would be available to fully offset ROG, NOX, and PM10 23 

emissions in excess of the federal de minimis thresholds zero through implementation of Mitigation 24 

Measures AQ-4a and 4b. Mitigation Measures AQ-4a and 4b will ensure the requirements of the 25 

mitigation and offset program are implemented and conformity requirements for ROG, NOX, and 26 

PM10 are met, should Alternative 2B be selected as the APA. 27 

Mitigation Measure AQ-4a: Mitigate and Offset Construction-Generated Criteria Pollutant 28 

Emissions within SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General 29 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 30 

Applicable SJVAPCD CEQA Thresholds for Other Pollutants 31 

Please see Mitigation Measure AQ-4a under Impact AQ-4 in the discussion of Alternative 1A. 32 

Mitigation Measure AQ-4b: Develop an Alternative or Complementary Offsite Mitigation 33 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 34 

within the SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General Conformity 35 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable SJVAPCD 36 

CEQA Thresholds for Other Pollutants 37 

Please see Mitigation Measure AQ-4b under Impact AQ-4 in the discussion of Alternative 1A. 38 
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San Francisco Bay Area Air Basin 1 

As shown in Table 22-41, implementation of the Alternative 1B (and thus Alternative 2B) would not 2 

exceed any of the SFBAAB federal de minimis thresholds. Accordingly, a general conformity 3 

determination is not required as total direct and indirect emissions of NOX would conform to the 4 

appropriate SFBAAB SIPs. 5 

CEQA Conclusion: SFNA and SJVAB are classified as nonattainment or maintenance areas with 6 

regard to the ozone and PM10 NAAQS, and the impact of increases in criteria pollutant emissions 7 

above the air basin de minimis thresholds could conflict with or obstruct implementation of the 8 

applicable air quality plans. Since construction emissions in the SFNA and SJVAB would exceed the 9 

de minimis thresholds for ROG, NOX, and PM10, this impact would be significant.  10 

Mitigation Measures AQ-4a and AQ-4b would ensure project emissions would not result in an 11 

increase in regional ROG, NOX, or PM10 in the SJVAB. These measures would therefore ensure total 12 

direct and indirect ROG, NOX, and PM10 emissions generated by the project would conform to the 13 

appropriate SJVAB SIPs by offsetting the action’s emissions in the same or nearby area to net zero. 14 

Accordingly, impacts would be less than significant with mitigation in the SJVAB.  15 

Although Mitigation Measures AQ-1a and AQ-1b would reduce NOX in the SFNA, given the magnitude 16 

of NOX emissions and the limited geographic scope available for offsets (Sacramento County), 17 

neither measure could feasibly reduce NOX emissions to net zero for the purposes of general 18 

conformity. This impact would be significant and unavoidable in the SFNA.  19 

Emissions generated within the SFBAAB would not exceed the SFBAAB de minimis thresholds and 20 

would therefore conform to the appropriate SFBAAB SIPs. No mitigation is required. 21 

Impact AQ-21: Generation of Cumulative Greenhouse Gas Emissions during Construction of 22 

the Proposed Water Conveyance Facility 23 

NEPA Effects: GHG emissions generated by construction of Alternative 2B would be similar to 24 

emissions generated for Alternative 1B (see Table 22-42). However, because Alternative 2B includes 25 

an operable barrier at head of Old River, total emissions associated with Alternative 2B would be 26 

slightly higher than Alternative 1A due to additional equipment activity. Table 22-75 summarizes 27 

GHG emissions associated with Alternative 2B. Emissions with are presented with implementation 28 

of environmental commitments (see Appendix 3B, Environmental Commitments) and state mandates 29 

to reduce GHG emissions. 30 

Table 22-43 summarizes GHG emissions that would be generated in the BAAQMD, SMAQMD, and 31 

YSAQMD. The head of Old River barrier would be constructed within the SJVAPCD under Alternative 32 

2B. Table 22-76 summarizes GHG emissions that would be generated in the SJVAPCD. The table does 33 

not include emissions from electricity generation as these emissions would be generated by power 34 

plants located throughout the state (see discussion preceding this impact analysis). GHG emissions 35 

presented in Tables 22-43 and 22-76 are therefore provided for information purposes only. 36 

As shown in Table 22-75, construction of Alternative 2B would generate a total of 2.0 million metric 37 

tons of GHG emissions. This is equivalent to adding 427,000 typical passenger vehicles to the road 38 

during construction (U.S. Environmental Protection Agency 2014e). As discussed in section 22.3.2, 39 

Determination of Effects, any increase in emissions above net zero associated with construction of 40 

the BDCP water conveyance features would be adverse. Accordingly, this effect would be adverse. 41 
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Mitigation Measure AQ-21, which would develop a GHG Mitigation Program to reduce construction-1 

related GHG emissions to net zero, is available address this effect. 2 

CEQA Conclusion: Construction of Alternative 2B would generate a total of 2.0 million metric tons of 3 

GHG emissions. This is equivalent to adding 427,000 typical passenger vehicles to the road during 4 

construction (U.S. Environmental Protection Agency 2014e). As discussed in section 22.3.2, 5 

Determination of Effects, any increase in emissions above net zero associated with construction of 6 

the BDCP water conveyance features would be significant. Mitigation Measure AQ-21 would develop 7 

a GHG Mitigation Program to reduce construction-related GHG emissions to net zero. Accordingly, 8 

this impact would be less-than-significant with implementation of Mitigation Measure AQ-21. 9 

Table 22-75. GHG Emissions from Construction of Alternative 2B (metric tons/year)a 
10 

Year Equipment and Vehicles (CO2e) Electricity (CO2e) Concrete Batching (CO2) Total CO2e 

2016 0 0 409 409 

2017 0 0 0 0 

2018 56,832 185 50,761 107,777 

2019 175,639 1,033 7,973 184,645 

2020 106,574 4,960 49,542 161,077 

2021 118,358 13,206 98,263 229,827 

2022 104,853 18,545 148,933 272,331 

2023 136,856 16,508 145,408 298,773 

2024 152,885 17,220 173,968 344,072 

2025 71,433 11,616 116,167 199,217 

2026 61,396 4,147 27,838 93,382 

2027 61,806 792 40,147 102,745 

2028 27,294 21 7,899 35,214 

2029 0 1 0 1 

Total 1,073,927 88,234 867,307 2,029,469 

a Emissions estimates do not account for GHG flux from land disturbance. Surface and subsurface (e.g., 
tunneling) activities may oxidize peat soils, releasing GHG emissions. However, recent geotechnical 
surveys indicated that peat is negligible below 80 feet of depth. The tunnel will be placed below this 
range and the design adjusted if peat soils are discovered. Peat material encountered during surface 
excavation for non-tunnel work will be covered with top soil to reduce oxidation when needed. 

Values may not total correctly due to rounding.  

 11 

Table 22-76. GHG Emissions from Construction of Alternative 2B by Air District (metric tons/year)a 
12 

Air District Equipment and Vehicles (CO2e) Concrete Batching (CO2)a Total CO2eb 

SJVAPCD 400,705 433,654 834,358 

a Emissions assigned to each air district based on the number of batching plants located in that air district.  
b Values may not total correctly due to rounding. 

 13 
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Mitigation Measure AQ-21: Develop and Implement a GHG Mitigation Program to Reduce 1 

Construction Related GHG Emissions to Net Zero (0) 2 

Please see Mitigation Measure AQ-21 under Impact AQ-21 in the discussion of Alternative 1A. 3 

Impact AQ-22: Generation of Cumulative Greenhouse Gas Emissions from Operation and 4 

Maintenance of the Proposed Water Conveyance Facility and Increased Pumping 5 

NEPA Effects: Operation of Alternative 2B would generate direct and indirect GHG emissions. 6 

Sources of direct emissions include heavy-duty equipment, on road crew trucks, and employee 7 

vehicle traffic. Indirect emissions would be generated predominantly by electricity consumption 8 

required for pumping as well as, maintenance, lighting, and other activities.  9 

Table 22-77 summarizes long-term operational GHG emissions associated with operations, 10 

maintenance, and increased SWP pumping. Emissions were quantified for both ELT and LLT 11 

conditions, although activities would take place annually until project decommissioning. Emissions 12 

include state mandates to reduce GHG emissions (described in Impact AQ-21) are presented (there 13 

are no BDCP specific operational environmental commitments). Total CO2e emissions are compared 14 

to both the No Action Alternative (NEPA point of comparison) and Existing Conditions (CEQA 15 

baseline). As discussed in Section 22.3.1.2, equipment emissions are assumed to be zero under both 16 

the No Action Alternative (NEPA point of comparison) and Existing Conditions (CEQA baseline). The 17 

equipment emissions presented in Table 22-77 are therefore representative of project impacts for 18 

both the NEPA and CEQA analysis. 19 

Table 22-77. GHG Emissions from Operation, Maintenance, and Increased SWP Pumping, Alternative 20 

2B (metric tons/year) 21 

Condition 

Equipment CO2e 

Electricity CO2e 

 

Total CO2e 

NEPA Point of 
Comparison 

CEQA 
Baseline 

NEPA Point of 
Comparison 

CEQA 
Baseline 

ELT 438 - 85,458  - 85,896 

LLT 420 22,585 1,948  23,005 2,368 

Note: The NEPA point of comparison compares total CO2e emissions after implementation of Alternative 2B to 
the No Action Alternative, whereas the CEQA baseline compares total CO2e emissions to Existing 
Conditions. 

 22 

Table 22-45 summarizes equipment CO2e emissions that would be generated in the BAAQMD and 23 

SMAQMD. The head of Old River barrier would be constructed within the SJVAPCD under 24 

Alternative 2B. Table 22-78 summarizes equipment CO2e associated with operational activities in 25 

SJVAPCD. The table does not include emissions from SWP pumping as these emissions would be 26 

generated by power plants located throughout the state (see discussion preceding this impact 27 

analysis). GHG emissions presented in Tables 22-45 and 22-78 are therefore provided for 28 

information purposes only. 29 



 Air Quality and Greenhouse Gases 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

22-223 
2015 

ICF 00139.14 

 

Table 22-78. Equipment CO2e Emissions from Operation and Maintenance of Alternative 2B in 1 

SJVAPCD (metric tons/year)a 
2 

Air District ELT  LLT 

SJVAPCD 5 5 

a Emissions do not include emissions generated by increased SWP pumping. 

 3 

SWP Operational and Maintenance GHG Emissions Analysis 4 

Alternative 2B would add approximately 1,078 GWh34 of additional net electricity demand to 5 

operation of the SWP each year assuming 2060 conditions. Conditions at 2060 (LLT) are used for 6 

this analysis because they yield the largest potential additional net electricity requirements and 7 

therefore represent the largest potential impact. This 1,078 GWh is based on assumptions of future 8 

conditions and operations and includes all additional energy required to operate the project with 9 

BDCP Alternative 2B including any additional energy associated with additional water being moved 10 

through the system. 11 

In the CAP, DWR developed estimates of historical, current, and future GHG emissions. Figure 22-11 12 

shows those emissions as they were projected in the CAP and how those emissions projections 13 

would change with the additional electricity demands needed to operate the SWP with the addition 14 

of BDCP Alternative 2B. As shown in Figure 22-11, in 2024, the year BDCP Alternative 2B is 15 

projected to go online, DWR total emissions jump from around 912,000 metric tons of CO2e to 16 

nearly 1.4 million metric tons of CO2e. This elevated level is approximately 120,000 metric tons of 17 

CO2e above DWR’s designated GHG emissions reduction trajectory (red line, which is the linear 18 

interpolation between DWR’s 2020 GHG emissions goal and DWR’s 2050 GHG emissions goal.) The 19 

projection indicates that after the initial jump in emissions, existing GHG emissions reduction 20 

measures would bring the elevated GHG emissions level back down below DWR’s GHG emissions 21 

reduction trajectory by 2035 and that DWR would still achieve its GHG emission reduction goal by 22 

2050. 23 

Because employing only DWR’s existing GHG emissions reduction measures would result in a large 24 

initial increase in emissions and result in DWR emissions exceeding the emissions reduction 25 

trajectory for several years, DWR will take additional actions to reduce GHG emissions if BDCP 26 

Alternative 2B is implemented. 27 

The CAP sets forth DWR’s plan to manage its activities and operations to achieve its GHG emissions 28 

reduction goals. The CAP commits DWR to monitoring its emissions each year and evaluating its 29 

emissions every five years to determine whether it is on a trajectory to achieve its GHG emissions 30 

reduction goals. If it appears that DWR will not meet the GHG emission reduction goals established 31 

in the plan, DWR may make adjustments to existing emissions reduction measures, devise new 32 

measures to ensure achievement of the goals, or take other action. Given the scale of additional 33 

emissions that BDCP Alternative 2B would add to DWR’s total GHG emissions, DWR has evaluated 34 

the most likely method that it would use to compensate for such an increase in GHG emissions: 35 

                                                             
34 Estimated net energy demand differs slightly from what is presented in Chapter 21, Energy. This is because the 
above analysis includes energy needed for transmission and distribution of water along the Valley String, which is 
required to enable a comparison with the assumptions in DWR’s CAP.  
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modification of DWR’s REPP. The DWR REPP (GHG emissions reduction measure OP-1 in the CAP) 1 

describes the amount of additional renewable energy that DWR expects to purchase each year to 2 

meet its GHG emissions reduction goals. The REPP lays out a long-term strategy for renewable 3 

energy purchases, though actual purchases of renewable energy may not exactly follow the schedule 4 

in the REPP and will ultimately be governed by actual operations, measured emissions, and 5 

contracting. 6 

Table 22-79 below shows how the REPP could be modified to accommodate BDCP Alternative 2B, 7 

and shows that additional renewable energy resources could be purchased during years 2022–2025 8 

over what was programmed in the original REPP. The net result of this change is that by 2026 9 

DWR’s energy portfolio would contain nearly 1,042 GWh of renewable energy (in addition to 10 

hydropower generated at SWP facilities). This amount is considerably larger than the amount called 11 

for in the original DWR REPP (1,042 compared to 792). In later years, 2031–2050, DWR would bring 12 

on slightly fewer additional renewable resources than programmed in the original REPP. Figure 22-13 

12 shows how this modified Renewable Energy Procurement Plan would affect DWR’s projected 14 

future emissions with BDCP Alternative 2B. 15 

Table 22-79. Changes in Expected Renewable Energy Purchases 2011–2050 (Alternative 2B) 16 

Year(s) 

Additional GWh of Renewable Power Purchased (Above previous year) 

Original CAP New CAP 

2011–2020 36 36 

2021 72 72 

2022–2025 72 122 

2026–2030 72 72 

2031–2040 108 53 

2041–2050 144 74 

Total Cumulative  52,236 48,761 

 17 

As shown in the analysis above and consistent with the analysis contained in the CAP and associated 18 

Initial Study and Negative Declaration for the CAP, BDCP Alternative 2B would not adversely affect 19 

DWR’s ability to achieve the GHG emissions reduction goals set forth in the CAP. Further, Alternative 20 

2B would not conflict with any of DWR’s specific action GHG emissions reduction measures and 21 

implements all applicable project level GHG emissions reduction measures as set forth in the CAP. 22 

BDCP Alternative 2B is therefore consistent with the analysis performed in the CAP. There would be 23 

no adverse effect. 24 

CEQA Conclusion: SWP GHG emissions currently are below 1990 levels and achievement of the 25 

goals of the CAP means that total DWR GHG emissions will be reduced to 50% of 1990 levels by 26 

2020 and to 80% of 1990 levels by 2050. The implementation of BDCP Alternative 2B would not 27 

affect DWR’s established emissions reduction goals or baseline (1990) emissions and therefore 28 

would not result in a change in total DWR emissions that would be considered significant. Prior 29 

adoption of the CAP by DWR already provides a commitment on the part of DWR to make all 30 

necessary modifications to DWR’s REPP (as described above) or any other GHG emission reduction 31 

measure in the CAP that are necessary to achieve DWR’s GHG emissions reduction goals. Therefore 32 

no amendment to the approved CAP is necessary to ensure the occurrence of the additional GHG 33 

emissions reduction activities needed to account for BDCP-related operational emissions. The effect 34 
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of BDCP Alternative 2B with respect to GHG emissions is less than cumulatively considerable and 1 

therefore less than significant. No mitigation is required. 2 

Impact AQ-23: Generation of Cumulative Greenhouse Gas Emissions from Increased CVP 3 

Pumping as a Result of Implementation of CM1 4 

NEPA Effects: As previously discussed, DWR’s CAP cannot be used to evaluate environmental 5 

impacts associated with increased CVP pumping, as emissions associated with CVP are not under 6 

DWR’s control and are not included in the CAP. Accordingly, GHG emissions resulting from increased 7 

CVP energy use are evaluated separately from GHG emissions generated as a result of SWP energy 8 

use. 9 

Under Alternative 2B, operation of the CVP yields the generation of clean, GHG emissions-free, 10 

hydroelectric energy. This electricity is sold into the California electricity market or directly to 11 

energy users. Analysis of the No Action Alternative indicates that the CVP generates and will 12 

continue to generate all of the electricity needed to operate the CVP system and approximately 13 

3,500 GWh of excess hydroelectric energy that would be sold to energy users throughout California. 14 

Implementation of Alternative 2B, however, would result in an increase of 103 GWh in the demand 15 

for CVP generated electricity, which would result in a reduction of 103 GWh or electricity available 16 

for sale from the CVP to electricity users. This reduction in the supply of GHG emissions-free 17 

electricity to the California electricity users could result in a potential indirect effect of the project, 18 

as these electricity users would have to acquire substitute electricity supplies that may result in GHG 19 

emissions (although additional conservation is also a possible outcome as well). 20 

It is unknown what type of power source (e.g., renewable, natural gas) would be substituted for CVP 21 

electricity or if some of the lost power would be made up with higher efficiency. Given State 22 

mandates for renewable energy and incentives for energy efficiency, it is possible that a 23 

considerable amount of this power would be replaced by renewable resources or would cease to be 24 

needed as a result of higher efficiency. However, to ensure a conservative analysis, indirect 25 

emissions were quantified for the entire quantity of electricity (103 GWh) using the current and 26 

future statewide energy mix (adjusted to reflect RPS) (please refer to Appendix 22A, Air Quality 27 

Analysis Methodology, for additional detail on quantification methods). 28 

Substitution of 103 GWh of electricity with a mix of sources similar to the current statewide mix 29 

would result in emissions of 28,851 metric tons of CO2e; however, under expected future conditions 30 

(after full implementation of the RPS), emissions would be 22,419 metric tons of CO2e. 31 

Use of CVP hydroelectricity to meet increased electricity demand from operation of CVP facilities 32 

associated with Alternative 2B would reduce available CVP hydroelectricity to other California 33 

electricity users. Substitution of the lost electricity with electricity from other sources could 34 

indirectly result in an increase of GHG emissions that is comparable or larger than the level of GHG 35 

emissions that trigger mandatory GHG reporting for major facilities. As a result, these emissions 36 

could contribute to a cumulatively considerable effect and are therefore adverse. However, these 37 

emissions would be caused by dozens of independent electricity users, who had previously bought 38 

CVP power, making decisions about different ways to substitute for the lost power. These decisions 39 

are beyond the control of Reclamation or any of the other BDCP Lead Agencies. Further, monitoring 40 

to determine the actual indirect change in emissions as a result of BDCP actions would not be 41 

feasible. In light of the impossibility of predicting where any additional emissions would occur, as 42 

well as Reclamation’s lack of regulatory authority over the purchasers of power in the open market, 43 

no workable mitigation is available or feasible. 44 
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CEQA Conclusion: Operation of the CVP is a federal activity beyond the control of any State agency 1 

such as DWR, and the power purchases by private entities or public utilities in the private 2 

marketplace necessitated by a reduction in available CVP-generated hydroelectric power are beyond 3 

the control of the State, just as they are beyond the control of Reclamation. For these reasons, there 4 

are no feasible mitigation measures that could reduce this potentially significant indirect impact, 5 

which is solely attributable to operations of the CVP and not the SWP, to a less than significant level. 6 

This impact is therefore determined to be significant and unavoidable. 7 

Impact AQ-24: Generation of Regional Criteria Pollutants from Implementation of CM2–CM11 8 

NEPA Effects: Table 22-38 summarizes potential construction and operational emissions that may 9 

be generated by implementation of CM2–CM11. See the discussion of Impact AQ-24 under 10 

Alternative 1A. 11 

Criteria pollutants from restoration and enhancement actions could exceed applicable general 12 

conformity de minimis levels and applicable local thresholds. The effect would vary according to the 13 

equipment used in construction of a specific conservation measure, the location, the timing of the 14 

actions called for in the conservation measure, and the air quality conditions at the time of 15 

implementation; these effects would be evaluated and identified in the subsequent project-level 16 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. The 17 

effect of increases in emissions during implementation of CM2–CM11 in excess of applicable general 18 

conformity de minimis levels and air district regional thresholds (Table 22-8) could violate air basin 19 

SIPs and worsen existing air quality conditions. Mitigation Measure AQ-24 would be available to 20 

reduce this effect, but emissions would still be adverse. 21 

CEQA Conclusion: Construction and operational emissions associated with the restoration and 22 

enhancement actions would result in a significant impact if the incremental difference, or increase, 23 

relative to Existing Conditions exceeds the applicable local air district thresholds shown in Table 22-24 

8; these effects are expected to be further evaluated and identified in the subsequent project-level 25 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. 26 

Mitigation Measure AQ-24 would be available to reduce this effect, but may not be sufficient to 27 

reduce emissions below applicable air quality management district thresholds (see Table 22-8). 28 

Consequently, this impact would be significant and unavoidable. 29 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 30 

District Regulations and Recommended Mitigation are Incorporated into Future 31 

Conservation Measures and Associated Project Activities 32 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 33 

Impact AQ-25: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 34 

Matter, Carbon Monoxide, and Diesel Particulate Matter from Implementation of CM2–CM11 35 

NEPA Effects: The potential for Alternative 2B to expose sensitive receptors increased health 36 

hazards from localized PM, CO, and DPM would be similar to Alternative 1A. Activities shown in 37 

Table 22-38 with the greatest potential to have short or long-term air quality impacts are also 38 

anticipated to have the greatest potential to expose receptors to substantial pollutant 39 

concentrations. The effect would vary according to the equipment used, the location and timing of 40 

the actions called for in the conservation measure, the meteorological and air quality conditions at 41 

the time of implementation, and the location of receptors relative to the emission source. Potential 42 
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health effects would be evaluated and identified in the subsequent project-level environmental 1 

analysis conducted for the CM2–CM11 restoration and enhancement actions. 2 

The effect of increases in PM, CO, or DPM (cancer and non-cancer-risk) in excess of applicable air 3 

district thresholds (Table 22-8) at receptor locations could result in adverse health impacts. 4 

Mitigation Measures AQ-24 and AQ-25 would be available to reduce this effect. 5 

CEQA Conclusion: Construction and operational emissions associated with the restoration and 6 

enhancement actions under Alternative 2B would result in a significant impact if PM, CO, or DPM 7 

(cancer and non-cancer-risk) concentrations at receptor locations exceed the applicable local air 8 

district thresholds shown in Table 22-8; these effects are expected to be further evaluated and 9 

identified in the subsequent project-level environmental analysis conducted for the CM2–CM11 10 

restoration and enhancement actions. Mitigation Measures AQ-24 and AQ-25 would ensure localized 11 

concentrations at receptor locations would be below applicable air quality management district 12 

thresholds (see Table 22-8). Consequently, this impact would be less than significant.  13 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 14 

District Regulations and Recommended Mitigation are Incorporated into Future 15 

Conservation Measures and Associated Project Activities 16 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 17 

Mitigation Measure AQ-25: Prepare a Project-Level Health Risk Assessment to Reduce 18 

Potential Health Risks from Exposure to Localized DPM and PM Concentrations  19 

Please see Mitigation Measure AQ-25 under Impact AQ-25 in the discussion of Alternative 1A. 20 

Impact AQ-26: Creation of Potential Odors Affecting a Substantial Number of People from 21 

Implementation of CM2–CM11 22 

NEPA Effects: The potential for Alternative 2B to expose sensitive receptors increased odors would 23 

be similar to Alternative 1A. Accordingly, construction activities associated with CM2-CM11 are not 24 

anticipated to result in nuisance odors. Similarly, while restored land uses associated with the 25 

program have the potential to generate odors from natural processes, the emissions would be 26 

similar in origin and magnitude to the existing land use types in the restored area (e.g., managed 27 

wetlands). Moreover, specific odor effects would be evaluated and identified in the subsequent 28 

project-level environmental analysis conducted for the CM2–CM11 restoration and enhancement 29 

actions. Accordingly, odor-related effects associated with CM2–CM11 would not be adverse.  30 

CEQA Conclusion: Alternative 2B would not result in the addition of major odor producing facilities. 31 

Diesel emissions during construction could generate temporary odors, but these would quickly 32 

dissipate and cease once construction is completed. Increases in wetland, tidal, and upland habitats 33 

may increase the potential for odors from natural processes. However, the origin and magnitude of 34 

odors would be similar to the existing land use types in the restored area (e.g., managed wetlands). 35 

Moreover, specific odor impacts would be evaluated and identified in the subsequent project-level 36 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. 37 

Accordingly, the impact of exposure of sensitive receptors to potential odors would be less than 38 

significant. No mitigation is required. 39 
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Impact AQ-27: Generation of Cumulative Greenhouse Gas Emissions from Implementation of 1 

CM2–CM11 2 

NEPA Effects: CM2–CM11 implemented under Alternative 2B would result in local GHG emissions 3 

from construction equipment and vehicle exhaust, similar to Alternative 1A. Restoration activities 4 

with the greatest potential for emissions include those that break ground and require use of 5 

earthmoving equipment. The type of restoration action and related construction equipment use are 6 

shown in Table 22-47. Implementing CM2–CM11 would also affect long-term sequestration rates 7 

through land use changes, such as conversion of agricultural land to wetlands, inundation of peat 8 

soils, drainage of peat soils, and removal or planting of carbon-sequestering plants. 9 

Without additional information on site-specific characteristics associated with each of the 10 

restoration components, a complete assessment of GHG flux from CM2–CM11 is currently not 11 

possible. The effect of carbon sequestration and CH4 generation would vary by land use type, season, 12 

and chemical and biological characteristics; these effects would be evaluated and identified in the 13 

subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 14 

enhancement actions. Mitigation Measures AQ-18 and AQ-19 would be available to reduce this 15 

effect. However, due to the potential for increases in GHG emissions from construction and land use 16 

change, this effect would be adverse. 17 

CEQA Conclusion: The restoration and enhancement actions under Alternative 2B could result in a 18 

significant impact if activities are inconsistent with applicable GHG reduction plans, do not 19 

contribute to a lower carbon future, or generate excessive emissions, relative to other projects 20 

throughout the state. These effects are expected to be further evaluated and identified in the 21 

subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 22 

enhancement actions. Mitigation Measures AQ-24 and AQ-27 would be available to reduce this 23 

impact, but may not be sufficient to reduce to a less-than-significant level. Consequently, this impact 24 

would be significant and unavoidable. 25 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 26 

District Regulations and Recommended Mitigation are Incorporated into Future 27 

Conservation Measures and Associated Project Activities 28 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 29 

Mitigation Measure AQ-27: Prepare a Land Use Sequestration Analysis to Quantify and 30 

Mitigate (as Needed) GHG Flux Associated with Conservation Measures and Associated 31 

Project Activities 32 

Please see Mitigation Measure AQ-27 under Impact AQ-27 in the discussion of Alternative 1A. 33 

22.3.3.7 Alternative 2C—Dual Conveyance with West Alignment Intakes 34 

W1–W5 (15,000 cfs; Operational Scenario B) 35 

A total of five intakes would be constructed under Alternative 2C. They would be sited on the west 36 

bank of the Sacramento River, opposite the locations identified for the pipeline/tunnel and east 37 

alignments. Under this alternative, water would be carried south in a canal along the western side of 38 

the Delta to an intermediate pumping plant and then pumped through a tunnel to a continuing canal 39 

to the proposed Byron Tract Forebay immediately northwest of Clifton Court Forebay (Figures 3-6 40 
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and 3-7 in Chapter 3, Description of Alternatives). The severity and location of effects are anticipated 1 

to be similar to Alternative 1C. 2 

Construction and operation of Alternative 2C would require the use of electricity, which would be 3 

supplied by the California electrical grid. Power plants located throughout the state supply the grid 4 

with power, which will be distributed to the Study area to meet project demand. Power supplied by 5 

statewide power plants will generate criteria pollutants. Because these power plants are located 6 

throughout the state, criteria pollutant emissions associated with Alternative 2C electricity demand 7 

cannot be ascribed to a specific air basin or air district within the Study area. Criteria pollutant 8 

emissions from electricity consumption are therefore provided for informational purposes only and 9 

are not included in the impact conclusion. 10 

Electricity demand for construction of Alternative 2C would be to equal demand required for 11 

Alternative 1C. Electricity emissions generated by Alternative 1C would therefore be representative 12 

of emissions generated by Alternative 2C. Refer to Table 22-58 for a summary of electricity-related 13 

criteria pollutants during construction (years 2016 through 2029) of Alternative 1C that are 14 

applicable to this alternative. Operational emissions would be different from Alternative 1C and are 15 

provided in Table 22-80. 16 

Table 22-80. Criteria Pollutant Emissions from Electricity Consumption: Net Project Operations, 17 

Alternative 2C (tons/year) a,b 18 

Year Analysis ROG CO NOX PM10 PM2.5c SO2 
ELT CEQA 1 8 111 9 9 47 

LLT NEPA 2 14 198 17 17 84 

LLT CEQA 0 2 33 3 3 14 

NEPA = Compares criteria pollutant emissions after implementation of Alternative 2C to the No Action 
Alternative. 

CEQA  = Compares criteria pollutant emissions after implementation of Alternative 2C to Existing Conditions. 
a Emissions assume implementation of RPS (see Appendix 22A, Air Quality Analysis Methodology). Power 

plants that generate electricity for the proposed project would be subject to local air district permitting 
requirements, including standards to implement BACT to reduce criteria pollutant emissions. 

b Because GHG emissions are cumulative (see Section 22.3.2.1) and not evaluated at the local air basin or air 
district level, they are discussed in Impacts AQ-21 and AQ-22. The GHG analysis for SWP power utilizes 
actual and forecasted GHG emissions rates for the SWP system, which differs slightly from the above 
analysis. Statewide grid average emission factors were utilized for the above analysis as criteria 
pollutant emission factors for SWP were unavailable. Please also note that the above analysis does not 
account for additional renewable energy that will be procured through modifications to DWR’s REPP 
(see Impact AQ-22). Accordingly, the emissions results presented above represent a conservative 
assessment of potential criteria pollutant emissions. 

c Emission factors for PM2.5 are currently unavailable. Consequently, PM2.5 emissions were assumed to equal 
PM10 emissions. Because PM2.5 represents a fraction of PM10, this approach represents a conservative 
assessment of PM2.5 emissions from electricity consumption. 

 19 

Alternative 2C would comprise physical/structural components similar to those under Alternative 20 

1C, but would entail an operable barrier along the San Joaquin separate fish movement corridor at 21 

the upstream confluence of Old River and the San Joaquin River (head of Old River). Emissions 22 

generated by construction of all features other than the head of Old River barrier under Alternative 23 

1C would be representative of emissions generated by Alternative 2C (refer to Table 22-48). 24 

The head of Old River barrier would be constructed within the SJVAPCD between 2022 and 2024. 25 

This would be the only feature constructed within the SJVAPCD under Alternative 2B. Emissions 26 
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associated with construction are shown in Table 22-81. Exceedances of the air district thresholds 1 

are shown in underlined text. 2 

Table 22-81. Criteria Pollutant Emissions from Construction of Alternative 2C within the SJVAPCD 3 

(tons/year) 4 

Year 
ROG NOX CO 

PM10  PM2.5 
SO2 

Exhaust Dust Total  Exhaust Dust Total 

2016 0 0 0 0 0 0  0 0 0 0 

2017 0 0 0 0 0 0  0 0 0 0 

2018 0 0 0 0 0 0  0 0 0 0 

2019 0 0 0 0 0 0  0 0 0 0 

2020 0 0 0 0 0 0  0 0 0 0 

2021 0 0 0 0 0 0  0 0 0 0 

2022 <1 3 4 <1 <1 <1  <1 <1 <1 <1 

2023 <1 3 3 <1 <1 <1  <1 <1 <1 <1 

2024 <1 2 2 <1 <1 <1  <1 <1 <1 <1 

2025 0 0 0 0 0 0  0 0 0 0 

2026 0 0 0 0 0 0  0 0 0 0 

2027 0 0 0 0 0 0  0 0 0 0 

2028 0 0 0 0 0 0  0 0 0 0 

2029 0 0 0 0 0 0  0 0 0 0 

Thresholds 10 10 - - - 15  - - 15 - 

 5 

Daily operation and maintenance activities under Alternative 2C would be the same as those 6 

generated under Alternative 1C (see Table 22-49). Yearly maintenance would be similar to those 7 

under Alternative 1C, but would also include annual inspections and sediment removal at the 8 

operable barrier in San Joaquin County. Table 22-82 summarizes annual criteria pollutant emissions 9 

associated with operation of Alternative 2C in the SJVAPCD.  10 

Table 22-82. Criteria Pollutant Emissions from Operation of Alternative 2C in SJVAPCD (pounds per 11 

day and tons per year) 12 

Condition 

San Joaquin Valley Air Pollution Control District 

ROG NOX CO PM10 PM2.5 SO2 

ELT <0.01 <0.01 0.01 0.01 <0.01 <0.01 

LLT <0.01 <0.01 0.01 0.01 <0.01 <0.01 

Thresholds 10 10 - 15 15 - 

 13 

Impact AQ-1: Generation of Criteria Pollutants in Excess of the SMAQMD Regional Thresholds 14 

during Construction of the Proposed Water Conveyance Facility 15 

NEPA Effects: Construction activity required for Alternative 2C was assumed to equal activity 16 

required for Alternative 1C. Emissions generated by Alternative 1C would therefore be 17 

representative of emissions generated by Alternative 2C. As shown in Table 22-48, emissions would 18 
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exceed SMAQMD’s daily NOX threshold, even with implementation of environmental commitments 1 

(see Appendix 3B, Environmental Commitments). Since NOX is a precursor to ozone and PM, 2 

exceedances of SMAQMD’s daily NOX threshold could impact both regional ozone and PM formation, 3 

which could worsen regional air quality and air basin attainment of the NAAQS and CAAQS. 4 

While equipment could operate at any work area identified for this alternative, the highest level of 5 

NOX and fugitive dust emissions in the SMAQMD are expected to occur at those sites where the 6 

duration and intensity of construction activities would be greatest. See the discussion of Impact AQ-7 

2 under Alternative 1C. 8 

Environmental commitments will reduce construction-related emissions; however, as shown in 9 

Table 22-48, NOX emissions would still exceed the air district threshold identified in Table 22-8 and 10 

would result in an adverse effect to air quality. Mitigation Measures AQ-1a and AQ-1b would be 11 

available to reduce NOX emissions, and would thus address regional effects related to secondary 12 

ozone and PM formation. 13 

CEQA Conclusion: NOX emissions generated during construction would exceed SMAQMD threshold 14 

identified in Table 22-8. Since NOX is a precursor to ozone and PM, exceedances of SMAQMD’s daily 15 

NOX threshold could impact both regional ozone and PM formation. SMAQMD’s regional emissions 16 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 17 

CAAQS or NAAQS. The impact of generating NOX emissions in excess of local air district thresholds 18 

would therefore violate applicable air quality standards in the Study area and could contribute to or 19 

worsen an existing air quality conditions. This would be a significant impact. Mitigation Measures 20 

AQ-1a and AQ-1b would be available to reduce NOX emissions to a less-than-significant level by 21 

offsetting emissions to quantities below SMAQMD CEQA thresholds (see Table 22-8). 22 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 23 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 24 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 25 

Thresholds for Other Pollutants 26 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A. 27 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 28 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 29 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 30 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 31 

Other Pollutants 32 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 33 

Impact AQ-2: Generation of Criteria Pollutants in Excess of the YSAQMD Regional Thresholds 34 

during Construction of the Proposed Water Conveyance Facility 35 

NEPA Effects: Construction activity required for Alternative 2C within the YSAQMD was assumed to 36 

equal activity required for Alternative 1C. Emissions generated by Alternative 1C would therefore be 37 

representative of emissions generated by Alternative 2C. As shown in Table 22-48, emissions would 38 

exceed YSAQMD’s ROG, NOX, and PM10 thresholds, even with implementation of environmental 39 

commitments (see Appendix 3B, Environmental Commitments).  40 
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Since ROG and NOX are precursors to ozone and PM, exceedances of SMAQMD’s daily ROG and NOX 1 

threshold could impact both regional ozone and PM formation, which could worsen regional air 2 

quality and air basin attainment of the NAAQS and CAAQS. Similarly, exceedances of YSAQMD’s 3 

PM10 threshold could impede attainment of the NAAQS and CAAQS for PM10.  4 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 5 

construction-related emissions; however, as shown in Table 22-48, ROG, NOX, and PM10 emissions 6 

would still exceed the applicable YSAQMD thresholds identified in Table 22-8 and result in an 7 

adverse regional effect to air quality. Mitigation Measures AQ-1a and AQ-1b are available to reduce 8 

ROG, NOX, and PM10 emissions, and would thus address regional effects related to secondary ozone 9 

and PM formation.  10 

CEQA Conclusion: Emissions of ROG, NOX, and PM10 generated during construction would exceed 11 

YSAQMD’s regional thresholds identified in Table 22-8. Since ROG and NOX are precursors to ozone 12 

and PM, exceedances of SMAQMD’s daily ROG and NOX threshold could impact both regional ozone 13 

and PM formation, which could worsen regional air quality and air basin attainment of the NAAQS 14 

and CAAQS. Similarly, exceedances of YSAQMD’s PM10 threshold could impede attainment of the 15 

NAAQS and CAAQS for PM10. YSAQMD’s regional emissions thresholds (Table 22-8) have been 16 

adopted to ensure projects do not hinder attainment of the CAAQS or NAAQS. The impact of 17 

generating ROG, NOX, and PM10 in excess of local air district regional thresholds would therefore 18 

violate applicable air quality standards in the study area and could contribute to or worsen an 19 

existing air quality conditions. This would be a significant impact. Mitigation Measures AQ-1a and 20 

AQ-1b would be available to reduce ROG, NOX, and PM10 emissions to a less-than-significant level by 21 

offsetting emissions to quantities below YSAQMD CEQA thresholds (see Table 22-8).  22 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 23 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 24 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 25 

Thresholds for Other Pollutants 26 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A. 27 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 28 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 29 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 30 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 31 

Other Pollutants 32 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 33 

Impact AQ-3: Generation of Criteria Pollutants in Excess of the BAAQMD Regional Thresholds 34 

during Construction of the Proposed Water Conveyance Facility 35 

NEPA Effects: Construction activity required for Alternative 2C was assumed to equal activity 36 

required for Alternative 1C. Emissions generated by Alternative 1C would therefore be 37 

representative of emissions generated by Alternative 2C. As shown in Table 22-48, construction 38 

emissions would exceed BAAQMD’s daily ROG and NOX thresholds, even with implementation of 39 

environmental commitments. All other pollutants would be below air district thresholds and 40 

therefore would not result in an adverse air quality effect. 41 
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Since ROG and NOX are precursors to ozone and NOX is a precursor to PM, exceedances of BAAQMD’s 1 

ROG and NOX thresholds could impact both regional ozone and PM formation, which could worsen 2 

regional air quality and air basin attainment of the NAAQS and CAAQS. 3 

While equipment could operate at any work area identified for this alternative, the highest level of 4 

ROG and NOX emissions in the BAAQMD are expected to occur at those sites where the duration and 5 

intensity of construction activities would be greatest, including the site of the Byron Tract Forebay 6 

adjacent to and south of Clifton Court Forebay. 7 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 8 

construction-related emissions; however, as shown in Table 22-48, ROG and NOX emissions would 9 

still exceed the applicable air district thresholds identified in Table 22-8 and result in an adverse 10 

effect to air quality. Although Mitigation Measures AQ-3a and AQ-3b would reduce ROG and NOX, 11 

given the magnitude of estimated emissions, neither measure would reduce emissions below district 12 

thresholds.35 Accordingly, this effect would be adverse. 13 

CEQA Conclusion: Emissions of ROG and NOX precursors generated during construction would 14 

exceed BAAQMD regional thresholds identified in Table 22-8. Since ROG and NOX are precursors to 15 

ozone and NOX is a precursor to PM, exceedances of BAAQMD’s ROG and NOX thresholds could 16 

impact both regional ozone and PM formation. BAAQMD’s regional emissions thresholds (Table 22-17 

8) have been adopted to ensure projects do not hinder attainment of the CAAQS or NAAQS. The 18 

impact of generating emissions in excess of BAAQMD thresholds would therefore violate applicable 19 

air quality standards in the Study area and could contribute to or worsen an existing air quality 20 

conditions. Although Mitigation Measures AQ-3a and AQ-3b would reduce ROG and NOX, given the 21 

magnitude of estimated emissions, neither measure would reduce emissions below district 22 

thresholds. Accordingly, this impact would be significant and unavoidable. 23 

Mitigation Measure AQ-3a: Mitigate and Offset Construction-Generated Criteria Pollutant 24 

Emissions within BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 25 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 26 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 27 

Please see Mitigation Measure AQ-3a under Impact AQ-3 in the discussion of Alternative 1A. 28 

Mitigation Measure AQ-3b: Develop an Alternative or Complementary Offsite Mitigation 29 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 30 

within the BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 31 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 32 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 33 

Please see Mitigation Measure AQ-3b under Impact AQ-3 in the discussion of Alternative 1A. 34 

                                                             
35 The amount of moneys required to achieve sufficient contracts to reduce project emissions below air district 
thresholds would require immediate and substantial outreach, staffing, and other resources. There are also a 
number of hurdles related to accelerating equipment turnover and identifying available projects. While the 
mitigation measure will reduce project emissions, it is unlikely sufficient resources can be identified to reduce 
emissions by the amount required to achieve a less-than-significant finding.  
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Impact AQ-4: Generation of Criteria Pollutants in Excess of the SJVAPCD Regional Thresholds 1 

during Construction of the Proposed Water Conveyance Facility 2 

NEPA Effects: As shown in Table 22-81, construction emissions would not exceed SJVAPCD’s annual 3 

thresholds. Accordingly, there would be no adverse air quality effect. 4 

CEQA Conclusion: Construction emissions would not exceed SJVAPCD’s annual thresholds. 5 

Accordingly, this impact would be less than significant. 6 

Impact AQ-6: Generation of Criteria Pollutants in Excess of the SMAQMD Regional Thresholds 7 

from Operation and Maintenance of the Proposed Water Conveyance Facility 8 

NEPA Effects: Operations and maintenance activities in SMAQMD required for Alternative 2C were 9 

assumed to equal activities required for Alternative 1C. Emissions generated by Alternative 1C 10 

would therefore be representative of emissions generated by Alternative 2C. As shown in Table 22-11 

49, emissions would not exceed SMAQMD’s regional thresholds of significance and there would be 12 

no adverse effect. See the discussion of Impact AQ-5 under Alternative 1C. 13 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 14 

exceed SMAQMD regional thresholds for criteria pollutants. SMAQMD’s regional emissions 15 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 16 

CAAQS or NAAQS. The impact of generating emissions in excess of local air district would therefore 17 

violate applicable air quality standards in the Study area and could contribute to or worsen an 18 

existing air quality conditions. Because project operations would not exceed SMAQMD regional 19 

thresholds, the impact would be less than significant. No mitigation is required. 20 

Impact AQ-6: Generation of Criteria Pollutants in Excess of the YSAQMD Regional Thresholds 21 

from Operation and Maintenance of the Proposed Water Conveyance Facility 22 

NEPA Effects: Operations and maintenance activities in YSAQMD required for Alternative 2C were 23 

assumed to equal activities required for Alternative 1C. Emissions generated by Alternative 1C 24 

would therefore be representative of emissions generated by Alternative 2C. As shown in Table 22-25 

49, emissions would not exceed YSAQMD’s regional thresholds of significance and there would be no 26 

adverse effect. See the discussion of Impact AQ-6 under Alternative 1C. 27 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 28 

exceed YSAQMD’s regional thresholds for criteria pollutants. YSAQMD’s regional emissions 29 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 30 

CAAQS. Projects that do not violate YSAQMD’s regional thresholds will therefore not conflict with 31 

local, state, and federal efforts to improve regional air quality in the SFNA. The impact would be less 32 

than significant. No mitigation is required. 33 

Impact AQ-7: Generation of Criteria Pollutants in Excess of the BAAQMD Regional Thresholds 34 

from Operation and Maintenance of the Proposed Water Conveyance Facility 35 

NEPA Effects: Operations and maintenance activities in BAAQMD required for Alternative 2C were 36 

assumed to equal activities required for Alternative 1C. Emissions generated by Alternative 1C 37 

would therefore be representative of emissions generated by Alternative 2C. As shown in Table 22-38 

49, emissions would not exceed BAAQMD’s regional thresholds of significance and there would be 39 

no adverse effect. See the discussion of Impact AQ-7 under Alternative 1C. 40 
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CEQA Conclusion: Emissions generated during operation and maintenance activities would not 1 

exceed BAAQMD regional thresholds for criteria pollutants. BAAQMD’s regional emissions 2 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 3 

CAAQS or NAAQS. The impact of generating emissions in excess of local air district thresholds would 4 

violate applicable air quality standards in the Study area and could contribute to or worsen an 5 

existing air quality conditions. Because project operations would not exceed BAAQMD regional 6 

thresholds, the impact would be less than significant. No mitigation is required. 7 

Impact AQ-8: Generation of Criteria Pollutants in Excess of the SJVAPCD Regional Thresholds 8 

from Operation and Maintenance of the Proposed Water Conveyance Facility 9 

NEPA Effects: Operations and maintenance in SJVAPCD include annual inspections and sediment 10 

removal (see Appendix 22A, Air Quality Analysis Methodology, for additional detail). The highest 11 

concentration of operational emissions in the SJVPACD is expected at routine inspection sites along 12 

the west canal alignment and at the operable barrier. As shown in Table 22-82, operation and 13 

maintenance activities under Alternative 2C would not exceed SJVAPCD’s regional thresholds of 14 

significance (see Table 22-8). Accordingly, project operations would not contribute to or worsen 15 

existing air quality violations. There would be no adverse effect. 16 

CEQA Conclusion: Operational emissions generated by the alternative would not exceed SJVAPCD’s 17 

regional thresholds of significance. SJVAPCD’s regional emissions thresholds (Table 22-8) have been 18 

adopted to ensure projects do not hinder attainment of the CAAQS or NAAQS. Projects that do not 19 

violate SJVAPCD regional thresholds will therefore not conflict with local, state, and federal efforts to 20 

improve regional air quality in the SJVAB. This impact would be less than significant. No mitigation 21 

is required. 22 

Impact AQ-9: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 23 

Matter in Excess of SMAQMD’s Health-Based Concentration Thresholds  24 

NEPA Effects: Construction activity required for Alternative 2C within the SMAQMD was assumed to 25 

equal activity required for Alternative 1C. Emissions and associated health risks from exposure to 26 

localized PM under Alternative 1C would therefore be representative of emissions and health risks 27 

generated by Alternative 2C. As shown in Table 22-50, concentrations of annual PM10 and PM2.5 28 

would be below the SMAQMD’s significance thresholds. However, concentrations of PM10 would 29 

exceed SMAQMD’s 24-hour PM10 threshold, even with implementation of environmental 30 

commitments (see Appendix 3B, Environmental Commitments). Receptors exposed to PM10 31 

concentrations in excess of SMAQMD’s threshold could experience increased risk for adverse human 32 

health effects. Mitigation Measure AQ-9 is available to address this effect. 33 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 34 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 2C 35 

would result in the short-term exposure of receptors to PM10 concentrations that exceed SMAQMD 36 

threshold. This would be a significant impact. Mitigation Measure AQ-9 outlines a tiered strategy to 37 

reduce PM10 concentrations and public exposure to a less-than-significant level.  38 

Mitigation Measure AQ-9: Implement Measures to Reduce Re-Entrained Road Dust and 39 

Receptor Exposure to PM2.5 and PM10 40 

Please see Mitigation Measure AQ-9 under Impact AQ-9 in the discussion of Alternative 1A. 41 
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Impact AQ-10: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 1 

Matter in Excess of YSAQMD’s Health-Based Concentration Thresholds  2 

NEPA Effects: Construction activity required for Alternative 2C within the YSAQMD was assumed to 3 

equal activity required for Alternative 1C. Emissions and associated health risks from exposure to 4 

localized PM under Alternative 1C would therefore be representative of emissions and health risks 5 

generated by Alternative 2C. As shown previously in Table 22-51, concentrations of particulate 6 

matter would not exceed YSAQMD’s 24-hour and annual PM10 and PM2.5 thresholds and 7 

consequently would not result in an adverse effect to human health at the analyzed receptors.  8 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 9 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 2C 10 

would result in PM2.5 and PM10 concentrations at receptor locations that are below the significance 11 

thresholds established by the YSAQMD. As such, localized particulate matter concentrations at 12 

analyzed receptors would not result in significant human health impacts. No mitigation is required. 13 

Impact AQ-11: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 14 

Matter in Excess of BAAQMD’s Health-Based Concentration Thresholds  15 

NEPA Effects: Construction activity required for Alternative 2C within the BAAQMD was assumed to 16 

equal activity required for Alternative 1C. Emissions and associated health risks from exposure to 17 

localized PM under Alternative 1C would therefore be representative of emissions and health risks 18 

generated by Alternative 2C. As shown in Table 22-52, concentrations of particulate matter would 19 

not exceed BAAQMD’s annual PM2.5 threshold and consequently would not result in an adverse 20 

effect to human health.  21 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 22 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 2C 23 

would result in PM2.5 concentrations at receptor locations that are below the significance 24 

thresholds established by the BAAQMD. As such, localized particulate matter concentrations at 25 

analyzed receptors would not result in significant human health impacts. No mitigation is required. 26 

Impact AQ-12: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 27 

Matter in Excess of SJVAPCD’s Health-Based Concentration Thresholds  28 

NEPA Effects: As described above, Alternative 2C includes construction of the Head of Old River 29 

Barrier. While emissions would be generated during construction of the barrier, they would not 30 

result in PM concentrations at adjacent receptor locations in excess of SJVAPCD thresholds. 31 

Accordingly, there would be no adverse effect.  32 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 33 

within the mucous ciliary system and entering deep lung tissue. Construction of the Head of Old 34 

River Barrier would not result in PM concentrations at receptor in excess of SJVAPCD thresholds. As 35 

such, localized particulate matter concentrations at analyzed receptors would not result in 36 

significant human health impacts. No mitigation is required. 37 

Impact AQ-13: Exposure of Sensitive Receptors to Health Hazards from Localized Carbon 38 

Monoxide  39 

NEPA Effects: Construction activity required for Alternative 2C would be similar to activity required 40 

for Alternative 1C. Accordingly, the potential for Alternative 2C to result in CO hot-spots during 41 
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construction would be the same as Alternative 1C. Given that construction activities typically do not 1 

result in CO hot-spots, onsite concentrations must comply with OSHA standards, and CO levels 2 

dissipate as a function of distance, equipment-generated CO emissions (see Table 22-48) are not 3 

anticipated to result in adverse health hazards to sensitive receptors. Refer to Impact AQ-13 under 4 

Alternative 1C. 5 

Traffic associated with construction may contribute to increase roadway congestion, which could 6 

lead to conditions conducive to CO hot-spot formation. As shown in Table 19-21, the highest peak 7 

hour traffic volumes under BPBGPP—11,863 vehicles per hour—would occur on westbound 8 

Interstate 80 between Suisun Valley Road and State Route 12. This is about half of the congested 9 

traffic volume modeled by BAAQMD (24,000 vehicles per hour) that would be needed to contribute 10 

to a localized CO hot-spot, and less than half of the traffic volume modeled by SMAQMD (31,600 11 

vehicles per hour). Accordingly, construction traffic is not anticipated to result in adverse health 12 

hazards to sensitive receptors. 13 

CEQA Conclusion: Continuous engine exhaust may elevate localized CO concentrations. Receptors 14 

exposed to these CO “hot-spots” may have a greater likelihood of developing adverse health effects. 15 

Construction sites are less likely to result in localized CO hot-spots due to the nature of construction 16 

activities (Sacramento Metropolitan Air Quality Management District 2014), which normally utilize 17 

diesel-powered equipment for intermittent or short durations. Moreover, construction sites must 18 

comply with the OSHA CO exposure standards for onsite workers. Accordingly, given that 19 

construction activities typically do not result in CO hot-spots, onsite concentrations must comply 20 

with OSHA standards, and CO levels dissipate as a function of distance, equipment-generated CO 21 

emissions are not anticipated to result in significant health hazards to sensitive receptors. Similarly, 22 

peak-hour construction traffic on local roadways would not exceed BAAQMD’s or SMAQMD’s 23 

conservative screening criteria for the formation potential CO hot-spots. This impact would be less 24 

than significant. No mitigation is required. 25 

Impact AQ-14: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 26 

Matter in Excess of SMAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 27 

NEPA Effects: Construction activity required for Alternative 2C within the SMAQMD was assumed to 28 

equal activity required for Alternative 1C. Emissions and associated health risks from exposure to 29 

localized DPM under Alternative 1C would therefore be representative of emissions and health risks 30 

generated by Alternative 2C.  31 

As shown in Table 22-53, Alternative 1C would not exceed the SMAQMD’s chronic non-cancer or 32 

cancer thresholds and, thus, would not expose sensitive receptors to substantial pollutant 33 

concentrations. Therefore, this alternative’s effect of exposure of sensitive receptors to DPM 34 

emissions and their health hazards during construction would not be adverse. 35 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 36 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 37 

durations. The health hazards resulting from DPM generated by Alternative 2C would not exceed the 38 

SMAQMD’s chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors 39 

to substantial pollutant concentrations. Therefore, this impact for DPM health hazards would be less 40 

than significant. No mitigation is required. 41 
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Impact AQ-15: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 1 

Matter in Excess of YSAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 2 

NEPA Effects: Construction activity required for Alternative 2C within the YSAQMD was assumed to 3 

equal activity required for Alternative 1C. Emissions and associated health risks from exposure to 4 

localized DPM under Alternative 1C would therefore be representative of emissions and health risks 5 

generated by Alternative 2C. As shown in Table 22-54, Alternative 1C would not exceed the 6 

YSAQMD’s chronic non-cancer or cancer thresholds and, thus, would not expose sensitive receptors 7 

to substantial pollutant concentrations. Therefore, this alternative’s effect of exposure of sensitive 8 

receptors to DPM emissions and their health hazards during construction would not be adverse. 9 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 10 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 11 

durations. The health hazards resulting from DPM generated by Alternative 2C would not exceed the 12 

YSAQMD’s chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors 13 

to substantial pollutant concentrations. Therefore, this impact for DPM health hazards would be less 14 

than significant. No mitigation is required. 15 

Impact AQ-16: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 16 

Matter in Excess of BAAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 17 

NEPA Effects: Construction activity required for Alternative 2C within the BAAQMD was assumed to 18 

equal activity required for Alternative 1C. Emissions and associated health risks from exposure to 19 

localized DPM under Alternative 1C would therefore be representative of emissions and health risks 20 

generated by Alternative 2C. As shown in Table 22-55, chronic risk would be below the BAAQMD’s 21 

significance thresholds. However, cancer risk would exceed BAAQMD’s cancer significance 22 

threshold, even with implementation of environmental commitments (see Appendix 3B, 23 

Environmental Commitments). Therefore, this alternative’s effect of exposure of sensitive receptors 24 

to DPM-related health hazards during construction would be adverse.  25 

Mitigation Measure AQ-16 would be available to reduce exposure to substantial cancer risk by 26 

relocating affected receptors. Although Mitigation Measure AQ-16 would reduce the severity of this 27 

effect, the BDCP proponents are not solely responsible for implementation of the measure. If a 28 

landowner chooses not to accept DWR’s offer of relocation assistance, an adverse effect in the form 29 

excess cancer risk above air district thresholds would occur. Therefore, this effect would be adverse. 30 

If, however, all landowners accept DWR’s offer of relocation assistance, effects would not be 31 

adverse. 32 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 33 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 34 

durations. The DPM generated during Alternative 2C construction would not exceed the BAAQMD’s 35 

chronic non-cancer hazard and thus would not expose sensitive receptors to substantial health 36 

hazards for chronic exposure of DPM. However, the project emissions would result in exceedances 37 

of the BAAQMD’s cancer risk threshold. Therefore, this impact for DPM emissions would be 38 

significant.  39 

Mitigation Measure AQ-16 would be available to reduce exposure to substantial cancer risk by 40 

relocating affected receptors. Although Mitigation Measure AQ-16 would reduce the severity of this 41 

effect, the BDCP proponents are not solely responsible for implementation of the measure. If a 42 

landowner chooses not to accept DWR’s offer of relocation assistance, a significant impact in the 43 
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form excess cancer risk above air district thresholds would occur. Therefore, this effect would be 1 

significant and unavoidable. If, however, all landowners accept DWR’s offer of relocation assistance, 2 

the impact would be less than significant. 3 

Mitigation Measure AQ-16: Relocate Sensitive Receptors to Avoid Excess Cancer Risk 4 

Please see Mitigation Measure AQ-16 under Impact AQ-16 in the discussion of Alternative 1A. 5 

Impact AQ-17: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 6 

Matter in Excess of SJVAPCD’s Chronic Non-Cancer and Cancer Risk Thresholds 7 

NEPA Effects: As described above, Alternative 2C includes construction of the Head of Old River 8 

Barrier. While emissions would be generated during construction of the barrier, they would not 9 

result in DPM concentrations at adjacent receptor locations in excess of SJVAPCD thresholds. 10 

Accordingly, there would be no adverse effect.  11 

CEQA Conclusion: Construction of the Head of Old River Barrier would not result in DPM 12 

concentrations at receptor in excess of SJVAPCD thresholds. As such, construction-related DPM 13 

would not result in significant human health impacts. No mitigation is required. 14 

Impact AQ-18: Exposure of Sensitive Receptors to Coccidioides immitis (Valley Fever)  15 

NEPA Effects: As discussed under Alternative 1A, earthmoving activities during construction could 16 

release C. immitis spores if filaments are present and other soil chemistry and climatic conditions 17 

are conducive to spore development. Receptors adjacent to the construction area may therefore be 18 

exposed to increase risk of inhaling C. immitis spores and subsequent development of Valley Fever. 19 

Dust-control measures are the primary defense against infection (United States Geological Survey 20 

2000). Implementation of advanced air-district recommended fugitive dust controls outlined in 21 

Appendix 3B, Environmental Commitments, would avoid dusty conditions and reduce the risk of 22 

contracting Valley Fever through routine watering and other controls. Therefore, this alternative’s 23 

effect of exposure of sensitive receptors to increased Valley Fever risk during construction would 24 

not be adverse.  25 

CEQA Conclusion: Construction of the water conveyance facility would involve earthmoving 26 

activities that could release C. immitis spores if filaments are present and other soil chemistry and 27 

climatic conditions are conducive to spore development. Receptors adjacent to the construction area 28 

may therefore be exposed to increase risk of inhaling C. immitis spores and subsequent development 29 

of Valley Fever. Implementation of air-district recommended fugitive dust controls outlined in 30 

Appendix 3B, Environmental Commitments, would avoid dusty conditions and reduce the risk of 31 

contracting Valley Fever through routine watering and other controls. Therefore, this impact would 32 

be less than significant. No mitigation is required. 33 

Impact AQ-19: Creation of Potential Odors Affecting a Substantial Number of People during 34 

Construction or Operation of the Proposed Water Conveyance Facility 35 

NEPA Effects: As discussed under Alternative 1A, odors from construction activities would be 36 

localized and generally confined to the immediate area surrounding the construction site. Moreover, 37 

odors would be temporary and localized, and they would cease once construction activities have 38 

been completed. Thus, it is not anticipated that construction of CM1 would create objectionable 39 

odors from construction equipment or asphalt paving. 40 
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Construction of the water conveyance facility would require removal of subsurface material during 1 

tunnel excavation and sediment removal. As discussed under Alternative 1A, geotechnical tests 2 

indicate that VOC levels in Plan Area soils are below the method detection limits, indicating that 3 

organic decay of exposed RTM and sediment will be relatively low (URS 2014). Moreover, drying 4 

and stockpiling of the removed RTM and sediment will occur under aerobic conditions, which will 5 

further limit any potential decomposition and associated malodorous products. Accordingly, it is not 6 

anticipated that tunnel and sediment excavation would create objectionable odors.  7 

Typical facilities known to produce odors include landfills, wastewater treatment plants, food 8 

processing facilities, and certain agricultural activities. Alternative 2C would not result in the 9 

addition of facilities associated with odors, and as such, long-term operation of the water 10 

conveyance facility would not result in objectionable odors.  11 

CEQA Conclusion: Alternative 2C would not result in the addition of major odor producing facilities. 12 

Diesel emissions during construction could generate temporary odors, but these would quickly 13 

dissipate and cease once construction is completed. Likewise, potential odors generated during 14 

asphalt paving would be addressed through mandatory compliance with air district rules and 15 

regulations. While tunnel excavation would unearth substantial quantities of RTM, geotechnical 16 

tests indicate that soils in the Plan Area have relatively low organic constituents. Moreover, drying 17 

and stockpiling of the removed RTM will occur under aerobic conditions, which will further limit 18 

any potential decomposition and associated malodorous products. Accordingly, the impact of 19 

exposure of sensitive receptors to potential odors during construction would be less than 20 

significant. No mitigation is required. 21 

Impact AQ-20: Generation of Criteria Pollutants in the Excess of Federal De Minimis 22 

Thresholds from Construction and Operation and Maintenance of the Proposed Water 23 

Conveyance Facility 24 

NEPA Effects: As discussed above, emissions generated by Alternative 1C within the SFNA and 25 

SFBAAB would be representative of emissions generated by Alternative 2C (refer to Table 22-56). 26 

Due to the operable barrier at head of Old River, a minor amount of emissions would be generated in 27 

the SJVAB under Alternative 2C. These emissions would be generated during the last three years of 28 

construction and are presented in Table 22-83. Exceedances of the federal de minimis thresholds are 29 

shown in underlined text. 30 
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Table 22-83. Criteria Pollutant Emissions from Construction and Operation of Alternative 2C in 1 

Nonattainment and Maintenance Areas of the SJVAB (tons/year) 2 

Year ROG NOX
a COb PM10 PM2.5 SO2 

2016 0 0 0 0 0 0 

2017 0 0 0 0 0 0 

2018 0 0 0 0 0 0 

2019 0 0 0 0 0 0 

2020 0 0 0 0 0 0 

2021 0 0 0 0 0 0 

2022 <1 3 0 <1 <1 <1 

2023 <1 3 0 <1 <1 <1 

2024 <1 2 0 <1 <1 <1 

2025 0 0 0 0 0 0 

2026 0 0 0 0 0 0 

2027 0 0 0 0 0 0 

2028 0 0 0 0 0 0 

2029 0 0 0 0 0 0 

ELT <0.01 <0.01 0.01 0.01 <0.01 <0.01 

LLT <0.01 <0.01 0.01 0.01 <0.01 <0.01 

De Minimis 10 10 100 100 100 100 

a NOX emissions in excess of 100 tons per year within federally designated PM10 and PM2.5 
nonattainment or maintenance areas trigger a secondary PM10 and PM2.5 precursor threshold. NOX 

emissions in excess of this secondary threshold could conflict with the applicable PM10 and PM2.5 
SIPs. Accordingly, NOX offsets pursued for the purposes of general conformity for those years in which 
NOX emissions exceed 100 tons must occur within the federally designated PM2.5 nonattainment and 
PM10 maintenance areas, as applicable.  

b The proposed water conveyance facility is located within a federally designated CO attainment 
area. Accordingly, CO emissions generated by construction of CM1 are not subject to the General 
Conformity Rule and are excluded from the emissions summary and general conformity analysis (40 
CFR Part 51 and 93, Section III.A). Emissions presented in the table are limited those generated by haul 
trucks, which would occur in federally designated CO maintenance area. 

 3 

Sacramento Federal Nonattainment Area 4 

As shown in Table 22-56, implementation of Alternative 1C (and thus Alternative 2C) would exceed 5 

the following SFNA federal de minimis thresholds: 6 

 ROG: 2019–2025 7 

 NOX: 2018–2028 8 

ROG and NOX are precursors to ozone and NOX is a precursor to PM, for which the SFNA is in 9 

nonattainment for the NAAQS. Since project emissions exceed the federal de minimis thresholds for 10 

ROG and NOX, a general conformity determination must be made to demonstrate that total direct 11 

and indirect emissions of ROG and NOX would conform to the appropriate SFNA SIP for each year of 12 

construction in which the de minimis thresholds are exceeded. 13 
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NOX is also a precursor to PM and can contribute to PM formation. As discussed above, Sacramento 1 

County is currently designated maintenance for the PM10 NAAQS and portions of the SVAB are 2 

designated nonattainment for the PM2.5 NAAQS. NOX emissions in excess of 100 tons per year in 3 

Sacramento County trigger a secondary PM10 precursor threshold, whereas NOX emissions in excess 4 

of 100 tons per year in the SVAB trigger a secondary PM2.5 precursor threshold. Since NOX 5 

emissions can contribute to PM formation, NOX emissions in excess of these secondary precursor 6 

thresholds could conflict with the applicable PM10 and PM2.5 SIPs. Accordingly, NOX offsets pursued 7 

for the purposes of general conformity for those years in which NOX emissions exceed 100 tons must 8 

occur within the federally designated PM2.5 nonattainment and PM10 maintenance areas of the 9 

SVAB.  10 

As shown in Table 22-48, NOX emissions generated by construction activities in SMAQMD 11 

(Sacramento County) would not exceed 100 tons per year. Accordingly, the project does not trigger 12 

the secondary PM10 precursor threshold. As shown in Table 22-56, NOX emissions in 2019 through 13 

2027 would exceed 100 tons year in the SFNA. The project therefore triggers the secondary PM2.5 14 

precursor threshold, requiring all NOX offsets for 2019 through 2027 to occur within the federally 15 

designated PM2.5 nonattainment area within the SFNA. The nonattainment boundary for PM2.5 16 

includes all of Sacramento County and portions of Yolo, El Dorado, Solano, and Placer counties. 17 

The federal lead agencies (Reclamation, USFWS, and NMFS) demonstrate that project emissions 18 

would not result in a net increase in regional NOX emissions, as construction-related NOX would be 19 

fully offset to zero through implementation of Mitigation Measures AQ-1a and 1b, which require 20 

additional onsite mitigation and/or offsets. Mitigation Measures AQ-1a and 1b will ensure the 21 

requirements of the mitigation and offset program are implemented and conformity requirements 22 

for NOX are met. 23 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 24 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 25 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 26 

Thresholds for Other Pollutants 27 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A. 28 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 29 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 30 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 31 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 32 

Other Pollutants 33 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 34 

San Joaquin Valley Air Basin 35 

As shown in Table 22-83, emissions generated by construction of the head of Old River barrier 36 

would not exceed any of the SJVAB federal de minimis thresholds. Accordingly, a general conformity 37 

determination is not required as total direct and indirect emissions would conform to the 38 

appropriate SJVAB SIPs. 39 
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San Francisco Bay Area Air Basin 1 

As shown in Table 22-56, implementation of Alternative 1C (and thus Alternative 2C) would exceed 2 

the following SFBAAB federal de minimis thresholds: 3 

 NOX: 2019–2024 4 

NOX is a precursor to ozone, for which the SJVAB is in nonattainment for the NAAQS. Since project 5 

emissions exceed the federal de minimis threshold for NOX, a general conformity determination must 6 

be made to demonstrate that total direct and indirect emissions of NOX would conform to the 7 

appropriate SJVAB SIP for each year of construction in which the de minimis thresholds are 8 

exceeded. 9 

NOX is also a precursor to PM and can contribute to PM formation. As discussed above, the SFBAAB 10 

is currently designated nonattainment for the PM2.5 NAAQS. NOX emissions in excess of 100 tons 11 

per year trigger a secondary PM precursor threshold, and could conflict with the applicable PM2.5 12 

SIP. Accordingly, NOX offsets pursued for the purposes of general conformity for those years in 13 

which NOX emissions exceed 100 tons must occur within the federally designated PM2.5 14 

nonattainment area of the SFBAAB, which is consistent with the larger nonattainment boundary for 15 

ozone. 16 

Although Mitigation Measures AQ-3a and AQ-3b would reduce NOX, given the magnitude of 17 

emissions; neither measure could feasibly reduce emissions to net zero. This impact would be 18 

adverse. In the event that Alternative 2C is selected as the APA, Reclamation, USFWS, and NMFS 19 

would need to demonstrate that conformity is met for NOX through a local air quality modeling 20 

analysis (i.e., dispersion modeling) or other acceptable methods to ensure project emissions do not 21 

cause or contribute to any new exceedances of the NAAQS or increase the frequency or severity of 22 

any existing exceedances. 23 

Mitigation Measure AQ-3a: Mitigate and Offset Construction-Generated Criteria Pollutant 24 

Emissions within the BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 25 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 26 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 27 

Please see Mitigation Measure AQ-3a under Impact AQ-3 in the discussion of Alternative 1A. 28 

Mitigation Measure AQ-3b: Develop an Alternative or Complementary Offsite Mitigation 29 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 30 

within the BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 31 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 32 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 33 

Please see Mitigation Measure AQ-3b under Impact AQ-3 in the discussion of Alternative 1A. 34 

CEQA Conclusion: SFNA and SFBAAB are classified as nonattainment areas with regard to the ozone 35 

NAAQS. The impact of increases in criteria pollutant emissions above the air basin de minimis 36 

thresholds could conflict with or obstruct implementation of the applicable air quality plans. Since 37 

construction emissions in the SFNA and SFBAAB would exceed the de minimis thresholds for ROG 38 

(SFNA only) and NOX, this impact would be significant.  39 

Mitigation Measures AQ-1a and AQ-1bwould ensure project emissions would not result in an 40 

increase in regional ROG or NOX emissions in the SFNA. These measures would therefore ensure 41 
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total direct and indirect ROG and NOX emissions generated by the project in the SFNA would 1 

conform to the appropriate air basin SIPs by offsetting the action’s emissions in the same or nearby 2 

area to net zero.  3 

Although Mitigation Measures AQ-3a and AQ-3b would reduce NOX in the SFBAAB, given the 4 

magnitude of emissions; neither measure could feasibly reduce emissions to net zero. This impact 5 

would be significant and unavoidable. 6 

Emissions within the SJVAB would not exceed the federal de minimis thresholds and as such, the 7 

project would conform to the appropriate SJVAB SIPs.  8 

Impact AQ-21: Generation of Cumulative Greenhouse Gas Emissions during Construction of 9 

the Proposed Water Conveyance Facility 10 

NEPA Effects: GHG emissions generated by construction of Alternative 2C would be similar to 11 

emissions generated for Alternative 1C (see Table 22-57). However, because Alternative 2C includes 12 

an operable barrier at head of Old River, total emissions associated with Alternative 2C would be 13 

slightly higher than Alternative 1C due to additional equipment activity. Table 22-84 summarizes 14 

GHG emissions associated with Alternative 2C. Emissions with are presented with implementation 15 

of environmental commitments (see Appendix 3B, Environmental Commitments) and state mandates 16 

to reduce GHG emissions. 17 

Table 22-84. GHG Emissions from Construction of Alternative 2C (metric tons/year)a 
18 

Year 
Equipment and 
Vehicles (CO2e) 

Electricity (CO2e) 
Concrete Batching 

(CO2) 
Total CO2e 

2016 0 0 499 499 

2017 0 0 0 0 

2018 42,159 359 62,034 104,552 

2019 142,951 2,009 9,744 154,704 

2020 130,349 9,650 60,545 200,544 

2021 156,016 25,692 120,086 301,794 

2022 145,336 36,078 182,008 363,423 

2023 170,765 32,117 177,701 380,583 

2024 183,766 33,500 212,603 429,869 

2025 95,161 22,599 141,966 259,726 

2026 74,368 8,068 34,020 116,457 

2027 64,634 1,541 49,062 115,237 

2028 26,032 41 9,653 35,726 

2029 0 1 0 1 

Total 1,231,537 171,656 1,059,921 2,463,113 

a Emissions estimates do not account for GHG flux from land disturbance. Surface and subsurface (e.g., 
tunneling) activities may oxidize peat soils, releasing GHG emissions. However, recent geotechnical 
surveys indicated that peat is negligible below 80 feet of depth. The tunnel will be placed below this 
range and the design adjusted if peat soils are discovered. Peat material encountered during surface 
excavation for non-tunnel work will be covered with top soil to reduce oxidation when needed. 

Values may not total correctly due to rounding.  

 19 
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Table 22-58 summarizes GHG emissions that would be generated in the BAAQMD, SMAQMD, and 1 

YSAQMD. The head of Old River barrier would be constructed within the SJVAPCD under Alternative 2 

2A. Table 22-85 summarizes GHG emissions that would be generated in the SJVAPCD. The table does 3 

not include emissions from electricity generation as these emissions would be generated by power 4 

plants located throughout the state (see discussion preceding this impact analysis). GHG emissions 5 

presented in Tables 22-58 and 22-85 are therefore provided for information purposes only. 6 

Table 22-85. GHG Emissions from Construction of Alternative 2C by Air District (metric tons/year)a 
7 

Year Equipment and Vehicles (CO2e) Concrete Batching (CO2)a Total CO2eb 

SJVAPCD 2,375 0 2,375 

a Emissions assigned to each air district based on the number of batching plants located in that air district.  
b Values may not total correctly due to rounding. 

 8 

As shown in Table 22-84, construction of Alternative 2C would generate a total of 2.5 million metric 9 

tons of GHG emissions. This is equivalent to adding 518,000 typical passenger vehicles to the road 10 

during construction (U.S. Environmental Protection Agency 2014e). As discussed in section 22.3.2, 11 

Determination of Effects, any increase in emissions above net zero associated with construction of 12 

the BDCP water conveyance features would be adverse. Accordingly, this effect would be adverse. 13 

Mitigation Measure AQ-21, which would develop a GHG Mitigation Program to reduce construction-14 

related GHG emissions to net zero, is available address this effect. 15 

CEQA Conclusion: Construction of Alternative 2C would generate a total of 2.5 million metric tons of 16 

GHG emissions. This is equivalent to adding 518,000 typical passenger vehicles to the road during 17 

construction (U.S. Environmental Protection Agency 2014e). As discussed in section 22.3.2, 18 

Determination of Effects, any increase in emissions above net zero associated with construction of 19 

the BDCP water conveyance features would be significant. Mitigation Measure AQ-21 would develop 20 

a GHG Mitigation Program to reduce construction-related GHG emissions to net zero. Accordingly, 21 

this impact would be less-than-significant with implementation of Mitigation Measure AQ-21 22 

Mitigation Measure AQ-21: Develop and Implement a GHG Mitigation Program to Reduce 23 

Construction Related GHG Emissions to Net Zero (0) 24 

Please see Mitigation Measure AQ-21 under Impact AQ-21 in the discussion of Alternative 1A. 25 

Impact AQ-22: Generation of Cumulative Greenhouse Gas Emissions from Operation and 26 

Maintenance of the Proposed Water Conveyance Facility and Increased Pumping 27 

NEPA Effects: Operation of Alternative 2C would generate direct and indirect GHG emissions. 28 

Sources of direct emissions include heavy-duty equipment, on road crew trucks, and employee 29 

vehicle traffic. Indirect emissions would be generated predominantly by electricity consumption 30 

required for pumping as well as, maintenance, lighting, and other activities.  31 

Table 22-86 summarizes long-term operational GHG emissions associated with operations, 32 

maintenance, and increased SWP pumping. Emissions were quantified for both ELT and LLT 33 

conditions, although activities would take place annually until project decommissioning. Emissions 34 

include state mandates to reduce GHG emissions (described in Impact AQ-21) are presented (there 35 

are no BDCP specific operational environmental commitments). Total CO2e emissions are compared 36 

to both the No Action Alternative (NEPA point of comparison) and Existing Conditions (CEQA 37 
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baseline). As discussed in Section 22.3.1.2, equipment emissions are assumed to be zero under both 1 

the No Action Alternative (NEPA point of comparison) and Existing Conditions (CEQA baseline). The 2 

equipment emissions presented in Table 22-86 are therefore representative of project impacts for 3 

both the NEPA and CEQA analysis. 4 

Table 22-86. GHG Emissions from Operation, Maintenance, and Increased SWP Pumping, Alternative 5 

2C (metric tons/year) 6 

Condition 

Equipment 
CO2e 

Electricity CO2e 

 

Total CO2e 

NEPA Point of 
Comparison 

CEQA 
Baseline 

NEPA Point of 
Comparison 

CEQA 
Baseline 

ELT 530 - 111,309  - 111,839 

LLT 517 25,489 4,852  26,006 5,369 

Note: The NEPA point of comparison compares total CO2e emissions after implementation of Alternative 2C to 
the No Action Alternative, whereas the CEQA baseline compares total CO2e emissions to Existing 
Conditions. 

 7 

Table 22-59 summarizes equipment CO2e emissions that would be generated in the 8 

BAAQMD,SMAQMD, and YSAQMD. Table 22-87 summarizes equipment CO2e associated with 9 

operational activities in SJVAPCD. The table does not include emissions from SWP pumping as these 10 

emissions would be generated by power plants located throughout the state (see discussion 11 

preceding this impact analysis). GHG emissions presented in Tables 22-58 and 22-86 are therefore 12 

provided for information purposes only. 13 

Table 22-87. Equipment CO2e Emissions from Operation and Maintenance of Alternative 2C in 14 

SJVAPCD (metric tons/year)a 
15 

Air District ELT  LLT 

SJVAPCD 4 4 

a Emissions do not include emissions generated by increased SWP pumping. 

 16 

SWP Operational and Maintenance GHG Emissions Analysis 17 

Alternative 2C would add approximately 1,178 GWh36 of additional net electricity demand to 18 

operation of the SWP each year assuming 2060 conditions. Conditions at 2060 (LLT) are used for 19 

this analysis because they yield the largest potential additional net electricity requirements and 20 

therefore represent the largest potential impact. This 1,178 GWh is based on assumptions of future 21 

conditions and operations and includes all additional energy required to operate the project with 22 

BDCP Alternative 2C including any additional energy associated with additional water being moved 23 

through the system. 24 

                                                             
36 Estimated net energy demand differs slightly from what is presented in Chapter 21, Energy. This is because the 
above analysis includes energy needed for transmission and distribution of water along the Valley String, which is 
required to enable a comparison with the assumptions in DWR’s CAP.  
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In the CAP, DWR developed estimates of historical, current, and future GHG emissions. Figure 22-13 1 

shows those emissions as they were projected in the CAP and how those emissions projections 2 

would change with the additional electricity demands needed to operate the SWP with the addition 3 

of BDCP Alternative 2C. As shown in Figure 22-13, in 2024, the year BDCP Alternative 2C is 4 

projected to go online, DWR total emissions jump from around 912,000 metric tons of CO2e to over 5 

1.4 million metric tons of CO2e. This elevated level is approximately 160,000 metric tons of CO2e 6 

above DWR’s designated GHG emissions reduction trajectory (red line, which is the linear 7 

interpolation between DWR’s 2020 GHG emissions goal and DWR’s 2050 GHG emissions goal.) The 8 

projection indicates that after the initial jump in emissions, existing GHG emissions reduction 9 

measures would bring the elevated GHG emissions level back down below DWR’s GHG emissions 10 

reduction trajectory by 2037 and that DWR would still achieve its GHG emission reduction goal by 11 

2050. 12 

Because employing only DWR’s existing GHG emissions reduction measures would result in a large 13 

initial increase in emissions and result in DWR emissions exceeding the emissions reduction 14 

trajectory for several years, DWR will take additional actions to reduce GHG emissions if BDCP 15 

Alternative 2C is implemented. 16 

The CAP sets forth DWR’s plan to manage its activities and operations to achieve its GHG emissions 17 

reduction goals. The CAP commits DWR to monitoring its emissions each year and evaluating its 18 

emissions every five years to determine whether it is on a trajectory to achieve its GHG emissions 19 

reduction goals. If it appears that DWR will not meet the GHG emission reduction goals established 20 

in the plan, DWR may make adjustments to existing emissions reduction measures, devise new 21 

measures to ensure achievement of the goals, or take other action. Given the scale of additional 22 

emissions that BDCP Alternative 2C would add to DWR’s total GHG emissions, DWR has evaluated 23 

the most likely method that it would use to compensate for such an increase in GHG emissions: 24 

modification of DWR’s REPP. The DWR REPP (GHG emissions reduction measure OP-1 in the CAP) 25 

describes the amount of additional renewable energy that DWR expects to purchase each year to 26 

meet its GHG emissions reduction goals. The REPP lays out a long-term strategy for renewable 27 

energy purchases, though actual purchases of renewable energy may not exactly follow the schedule 28 

in the REPP and will ultimately be governed by actual operations, measured emissions, and 29 

contracting. 30 

Table 22-88 below shows how the REPP could be modified to accommodate BDCP Alternative 2C, 31 

and shows that additional renewable energy resources could be purchased during years 2022–2025 32 

over what was programmed in the original REPP. The net result of this change is that by 2026 33 

DWR’s energy portfolio would contain nearly 1,042 GWh of renewable energy (in addition to 34 

hydropower generated at SWP facilities). This amount is considerably larger than the amount called 35 

for in the original DWR REPP (1,112 compared to 792). In later years, 2031–2050, DWR would bring 36 

on slightly fewer additional renewable resources than programmed in the original REPP. Figure 22-37 

14 shows how this modified Renewable Energy Procurement Plan would affect DWR’s projected 38 

future emissions with BDCP Alternative 2C. 39 
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Table 22-88. Changes in Expected Renewable Energy Purchases 2011–2050 (Alternative 2C) 1 

Year(s) 

Additional GWh of Renewable Power Purchased (Above previous year) 

Original CAP New CAP 

2011–2020 36 36 

2021 72 72 

2022–2025 72 152 

2026–2030 72 72 

2031–2040 108 63 

2041–2050 144 74 

Total Cumulative  52,236 51,041 

 2 

As shown in the analysis above and consistent with the analysis contained in the CAP and associated 3 

Initial Study and Negative Declaration for the CAP, BDCP Alternative 2C would not adversely affect 4 

DWR’s ability to achieve the GHG emissions reduction goals set forth in the CAP. Further, Alternative 5 

2C would not conflict with any of DWR’s specific action GHG emissions reduction measures and 6 

implements all applicable project level GHG emissions reduction measures as set forth in the CAP. 7 

BDCP Alternative 2C is therefore consistent with the analysis performed in the CAP. There would be 8 

no adverse effect. 9 

CEQA Conclusion: SWP GHG emissions currently are below 1990 levels and achievement of the 10 

goals of the CAP means that total DWR GHG emissions will be reduced to 50% of 1990 levels by 11 

2020 and to 80% of 1990 levels by 2050. The implementation of BDCP Alternative 2C would not 12 

affect DWR’s established emissions reduction goals or baseline (1990) emissions and therefore 13 

would not result in a change in total DWR emissions that would be considered significant. Prior 14 

adoption of the CAP by DWR already provides a commitment on the part of DWR to make all 15 

necessary modifications to DWR’s REPP (as described above) or any other GHG emission reduction 16 

measure in the CAP that are necessary to achieve DWR’s GHG emissions reduction goals. Therefore 17 

no amendment to the approved CAP is necessary to ensure the occurrence of the additional GHG 18 

emissions reduction activities needed to account for BDCP-related operational emissions. The effect 19 

of BDCP Alternative 2C with respect to GHG emissions is less than cumulatively considerable and 20 

therefore less than significant. No mitigation is required. 21 

Impact AQ-23: Generation of Cumulative Greenhouse Gas Emissions from Increased CVP 22 

Pumping as a Result of Implementation of CM1 23 

NEPA Effects: As previously discussed, DWR’s CAP cannot be used to evaluate environmental 24 

impacts associated with increased CVP pumping, as emissions associated with CVP are not under 25 

DWR’s control and are not included in the CAP. Accordingly, GHG emissions resulting from increased 26 

CVP energy use are evaluated separately from GHG emissions generated as a result of SWP energy 27 

use. 28 

Under Alternative 2C, operation of the CVP yields the generation of clean, GHG emissions-free, 29 

hydroelectric energy. This electricity is sold into the California electricity market or directly to 30 

energy users. Analysis of the No Action Alternative indicates that the CVP generates and will 31 

continue to generate all of the electricity needed to operate the CVP system and approximately 32 

3,500 GWh of excess hydroelectric energy that would be sold to energy users throughout California. 33 

Implementation of Alternative 2C, however, would result in an increase of 103 GWh in the demand 34 
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for CVP generated electricity, which would result in a reduction of 103 GWh or electricity available 1 

for sale from the CVP to electricity users. This reduction in the supply of GHG emissions-free 2 

electricity to the California electricity users could result in a potential indirect effect of the project, 3 

as these electricity users would have to acquire substitute electricity supplies that may result in GHG 4 

emissions (although additional conservation is also a possible outcome as well). 5 

It is unknown what type of power source (e.g., renewable, natural gas) would be substituted for CVP 6 

electricity or if some of the lost power would be made up with higher efficiency. Given State 7 

mandates for renewable energy and incentives for energy efficiency, it is possible that a 8 

considerable amount of this power would be replaced by renewable resources or would cease to be 9 

needed as a result of higher efficiency. However, to ensure a conservative analysis, indirect 10 

emissions were quantified for the entire quantity of electricity (103 GWh) using the current and 11 

future statewide energy mix (adjusted to reflect RPS) (please refer to Appendix 22A, Air Quality 12 

Analysis Methodology, for additional detail on quantification methods). 13 

Substitution of 103 GWh of electricity with a mix of sources similar to the current statewide mix 14 

would result in emissions of 28,851 metric tons of CO2e; however, under expected future conditions 15 

(after full implementation of the RPS), emissions would be 22,419 metric tons of CO2e. 16 

Use of CVP hydroelectricity to meet increased electricity demand from operation of CVP facilities 17 

associated with Alternative 2C would reduce available CVP hydroelectricity to other California 18 

electricity users. Substitution of the lost electricity with electricity from other sources could 19 

indirectly result in an increase of GHG emissions that is comparable or larger than the level of GHG 20 

emissions that trigger mandatory GHG reporting for major facilities. As a result, these emissions 21 

could contribute to a cumulatively considerable effect and are therefore adverse. However, these 22 

emissions would be caused by dozens of independent electricity users, who had previously bought 23 

CVP power, making decisions about different ways to substitute for the lost power. These decisions 24 

are beyond the control of Reclamation or any of the other BDCP Lead Agencies. Further, monitoring 25 

to determine the actual indirect change in emissions as a result of BDCP actions would not be 26 

feasible. In light of the impossibility of predicting where any additional emissions would occur, as 27 

well as Reclamation’s lack of regulatory authority over the purchasers of power in the open market, 28 

no workable mitigation is available or feasible. 29 

CEQA Conclusion: Operation of the CVP is a federal activity beyond the control of any State agency 30 

such as DWR, and the power purchases by private entities or public utilities in the private 31 

marketplace necessitated by a reduction in available CVP-generated hydroelectric power are beyond 32 

the control of the State, just as they are beyond the control of Reclamation. For these reasons, there 33 

are no feasible mitigation measures that could reduce this potentially significant indirect impact, 34 

which is solely attributable to operations of the CVP and not the SWP, to a less than significant level. 35 

This impact is therefore determined to be significant and unavoidable. 36 

Impact AQ-24: Generation of Regional Criteria Pollutants from Implementation of CM2–CM11 37 

NEPA Effects: Table 22-29 summarizes potential construction and operational emissions that may 38 

be generated by implementation of CM2–CM11. See the discussion of Impact AQ-24 under 39 

Alternative 1A. 40 

Criteria pollutants from restoration and enhancement actions could exceed applicable general 41 

conformity de minimis levels and applicable local thresholds. The effect would vary according to the 42 

equipment used in construction of a specific conservation measure, the location, the timing of the 43 
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actions called for in the conservation measure, and the air quality conditions at the time of 1 

implementation; these effects would be evaluated and identified in the subsequent project-level 2 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. The 3 

effect of increases in emissions during implementation of CM2–CM11 in excess of applicable general 4 

conformity de minimis levels and air district regional thresholds (Table 22-8) could violate air basin 5 

SIPs and worsen existing air quality conditions. Mitigation Measure AQ-24 would be available to 6 

reduce this effect, but emissions would still be adverse. 7 

CEQA Conclusion: Construction and operational emissions associated with the restoration and 8 

enhancement actions would result in a significant impact if the incremental difference, or increase, 9 

relative to Existing Conditions exceeds the applicable local air district thresholds shown in Table 22-10 

8; these effects are expected to be further evaluated and identified in the subsequent project-level 11 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. 12 

Mitigation Measure AQ-24 would be available to reduce this effect, but may not be sufficient to 13 

reduce emissions below applicable air quality management district thresholds (see Table 22-8). 14 

Consequently, this impact would be significant and unavoidable. 15 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 16 

District Regulations and Recommended Mitigation are Incorporated into Future 17 

Conservation Measures and Associated Project Activities 18 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 19 

Impact AQ-25: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 20 

Matter, Carbon Monoxide, and Diesel Particulate Matter from Implementation of CM2–CM11 21 

NEPA Effects: The potential for Alternative 2C to expose sensitive receptors increased health 22 

hazards from localized PM, CO, and DPM would be similar to Alternative 1A. Activities shown in 23 

Table 22-29 with the greatest potential to have short or long-term air quality impacts are also 24 

anticipated to have the greatest potential to expose receptors to substantial pollutant 25 

concentrations. The effect would vary according to the equipment used, the location and timing of 26 

the actions called for in the conservation measure, the meteorological and air quality conditions at 27 

the time of implementation, and the location of receptors relative to the emission source. Potential 28 

health effects would be evaluated and identified in the subsequent project-level environmental 29 

analysis conducted for the CM2–CM11 restoration and enhancement actions. 30 

The effect of increases in PM, CO, or DPM (cancer and non-cancer-risk) in excess of applicable air 31 

district thresholds (Table 22-8) at receptor locations could result in adverse health impacts. 32 

Mitigation Measures AQ-24 and AQ-25 would be available to reduce this effect. 33 

CEQA Conclusion: Construction and operational emissions associated with the restoration and 34 

enhancement actions under Alternative 2C would result in a significant impact if PM, CO, or DPM 35 

(cancer and non-cancer-risk) concentrations at receptor locations exceed the applicable local air 36 

district thresholds shown in Table 22-8; these effects are expected to be further evaluated and 37 

identified in the subsequent project-level environmental analysis conducted for the CM2–CM11 38 

restoration and enhancement actions. Mitigation Measures AQ-24 and AQ-25 would ensure localized 39 

concentrations at receptor locations would be below applicable air quality management district 40 

thresholds (see Table 22-8). Consequently, this impact would be less than significant.  41 
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Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 1 

District Regulations and Recommended Mitigation are Incorporated into Future 2 

Conservation Measures and Associated Project Activities 3 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 4 

Mitigation Measure AQ-25: Prepare a Project-Level Health Risk Assessment to Reduce 5 

Potential Health Risks from Exposure to Localized DPM and PM Concentrations  6 

Please see Mitigation Measure AQ-25 under Impact AQ-25 in the discussion of Alternative 1A. 7 

Impact AQ-26: Creation of Potential Odors Affecting a Substantial Number of People from 8 

Implementation of CM2–CM11 9 

NEPA Effects: The potential for Alternative 2C to expose sensitive receptors increased odors would 10 

be similar to Alternative 1A. Accordingly, construction activities associated with CM2-CM11 are not 11 

anticipated to result in nuisance odors. Similarly, while restored land uses associated with the 12 

program have the potential to generate odors from natural processes, the emissions would be 13 

similar in origin and magnitude to the existing land use types in the restored area (e.g., managed 14 

wetlands). Moreover, specific odor effects would be evaluated and identified in the subsequent 15 

project-level environmental analysis conducted for the CM2–CM11 restoration and enhancement 16 

actions. Accordingly, odor-related effects associated with CM2–CM11 would not be adverse.  17 

CEQA Conclusion: Alternative 2C would not result in the addition of major odor producing facilities. 18 

Diesel emissions during construction could generate temporary odors, but these would quickly 19 

dissipate and cease once construction is completed. Increases in wetland, tidal, and upland habitats 20 

may increase the potential for odors from natural processes. However, the origin and magnitude of 21 

odors would be similar to the existing land use types in the restored area (e.g., managed wetlands). 22 

Moreover, specific odor impacts would be evaluated and identified in the subsequent project-level 23 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. 24 

Accordingly, the impact of exposure of sensitive receptors to potential odors would be less than 25 

significant. No mitigation is required. 26 

Impact AQ-27: Generation of Cumulative Greenhouse Gas Emissions from Implementation of 27 

CM2–CM11 28 

NEPA Effects: CM2–CM11 implemented under Alternative 2C would result in local GHG emissions 29 

from construction equipment and vehicle exhaust, similar to Alternative 1A. Restoration activities 30 

with the greatest potential for emissions include those that break ground and require use of 31 

earthmoving equipment. The type of restoration action and related construction equipment use are 32 

shown in Table 22-29. Implementing CM2–CM11 would also affect long-term sequestration rates 33 

through land use changes, such as conversion of agricultural land to wetlands, inundation of peat 34 

soils, drainage of peat soils, and removal or planting of carbon-sequestering plants. 35 

Without additional information on site-specific characteristics associated with each of the 36 

restoration components, a complete assessment of GHG flux from CM2–CM11 is currently not 37 

possible. The effect of carbon sequestration and CH4 generation would vary by land use type, season, 38 

and chemical and biological characteristics; these effects would be evaluated and identified in the 39 

subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 40 

enhancement actions. Mitigation Measures AQ-24 and AQ-27 would be available to reduce this 41 
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effect. However, due to the potential for increases in GHG emissions from construction and land use 1 

change, this effect would be adverse. 2 

CEQA Conclusion: The restoration and enhancement actions under Alternative 2C could result in a 3 

significant impact if activities are inconsistent with applicable GHG reduction plans, do not 4 

contribute to a lower carbon future, or generate excessive emissions, relative to other projects 5 

throughout the state. These effects are expected to be further evaluated and identified in the 6 

subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 7 

enhancement actions. Mitigation Measures AQ-24 and AQ-27 would be available to reduce this 8 

impact, but may not be sufficient to reduce to a less-than-significant level. Consequently, this impact 9 

would be significant and unavoidable. 10 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 11 

District Regulations and Recommended Mitigation are Incorporated into Future 12 

Conservation Measures and Associated Project Activities 13 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 14 

Mitigation Measure AQ-27: Prepare a Land Use Sequestration Analysis to Quantify and 15 

Mitigate (as Needed) GHG Flux Associated with Conservation Measures and Associated 16 

Project Activities 17 

Please see Mitigation Measure AQ-27 under Impact AQ-27 in the discussion of Alternative 1A. 18 

22.3.3.8 Alternative 3—Dual Conveyance with Pipeline/Tunnel and 19 

Intakes 1 and 2 (6,000 cfs; Operational Scenario A) 20 

A total of two intakes would be constructed under Alternative 3. For the purposes of this analysis, it 21 

was assumed that Intakes 1–2 would be constructed under Alternative 3. Under this alternative, an 22 

intermediate forebay would also be constructed, and the conveyance facility would be a buried 23 

pipeline and tunnels (Figures 3-2 and 3-8 in Chapter 3, Description of Alternatives). 24 

Construction and operation of Alternative 3 would require the use of electricity, which would be 25 

supplied by the California electrical grid. Power plants located throughout the state supply the grid 26 

with power, which will be distributed to the Study area to meet project demand. Power supplied by 27 

statewide power plants will generate criteria pollutants. Because these power plants are located 28 

throughout the state, criteria pollutant emissions associated with Alternative 3 electricity demand 29 

cannot be ascribed to a specific air basin or air district within the Study area. Criteria pollutant 30 

emissions from electricity consumption, which are summarized in Table 22-89, are therefore 31 

provided for informational purposes only and are not included in the impact conclusion. 32 
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Table 22-89. Criteria Pollutant Emissions from Electricity Consumption: Construction and Net 1 

Project Operations, Alternative 3 (tons/year) a,b 2 

Year Analysis ROG CO NOX PM10 PM2.5c SO2 

2016 - 0 0 0 0 0 0 

2017 - 0 0 0 0 0 0 

2018 - <1 <1 <1 <1 <1 <1 

2019 - <1 2 <1 <1 <1 1 

2020 - <1 12 1 1 1 5 

2021 - <1 31 2 3 3 13 

2022 - <1 44 3 4 4 18 

2023 - <1 39 3 3 3 16 

2024 - <1 41 3 3 3 17 

2025 - <1 27 2 2 2 12 

2026 - <1 10 1 1 1 4 

2027 - <1 2 <1 <1 <1 1 

2028 - <1 <1 <1 <1 <1 <1 

2029 - <1 <1 <1 <1 <1 <1 

ELT CEQA 1 13 180 15 15 76 

LLT NEPA 2 17 238 20 20 101 

LLT CEQA 1 5 73 6 6 31 

NEPA = Compares criteria pollutant emissions after implementation of Alternative 3 to the No Action 
Alternative. 

CEQA  = Compares criteria pollutant emissions after implementation of Alternative 3 to Existing 
Conditions. 

a Emissions assume implementation of RPS (see Appendix 22A, Air Quality Analysis Methodology). Power 
plants that generate electricity for the proposed project would be subject to local air district permitting 
requirements, including standards to implement BACT to reduce criteria pollutant emissions. 

b Because GHG emissions are cumulative (see Section 22.3.2.1) and not evaluated at the local air basin or 
air district level, they are discussed in Impacts AQ-21 and AQ-22. The GHG analysis for SWP power 
utilizes actual and forecasted GHG emissions rates for the SWP system, which differs slightly from the 
above analysis. Statewide grid average emission factors were utilized for the above analysis as criteria 
pollutant emission factors for SWP were unavailable. Please also note that the above analysis does not 
account for additional renewable energy that will be procured through modifications to DWR’s REPP 
(see Impact AQ-22). Accordingly, the emissions results presented above represent a conservative 
assessment of potential criteria pollutant emissions. 

c Emission factors for PM2.5 are currently unavailable. Consequently, PM2.5 emissions were assumed to 
equal PM10 emissions. Because PM2.5 represents a fraction of PM10, this approach represents a 
conservative assessment of PM2.5 emissions from electricity consumption.  

 3 

Construction activities would generate emissions of ozone precursors (ROG and NOX), CO, PM10, 4 

PM2.5, and SO2. Table 22-90 summarizes criteria pollutant emissions that would be generated in the 5 

BAAQMD, SMAQMD, SJVAPCD, and YSAQMD in pounds per day and tons per year. Emissions 6 

estimates include implementation of environmental commitments (see Appendix 3B, Environmental 7 

Commitments). Although emissions are presented in different units (pounds and tons), the amounts 8 

of emissions are identical (i.e., 2,000 pounds is identical to 1 ton). Summarizing emissions in both 9 
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pounds per day and tons per year is necessary to evaluate project-level effects against the 1 

appropriate air district thresholds, which are given in both pounds and tons (see Table 22-8). 2 

As shown in Appendix 22B, Air Quality Assumptions, construction activities during several phases 3 

will likely occur concurrently. To ensure a conservative analysis, the maximum daily emissions 4 

during these periods of overlap were estimated assuming all equipment would operate at the same 5 

time—this gives the maximum total project-related air quality impact during construction. 6 

Accordingly, the daily emissions estimates represent a conservative assessment of construction 7 

impacts. Exceedances of the air district thresholds are shown in underlined text. 8 

 9 
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Table 22-90. Criteria Pollutant Emissions from Construction of Alternative 3 (pounds/day and tons/year) 1 

Year 

Maximum Daily Emissions (pounds/day) Annual Emissions (tons/year) 

Bay Area Air Quality Management District Bay Area Air Quality Management District 

ROG NOX CO 
PM10 PM2.5 

SO2 ROG NOX CO 
PM10 PM2.5 

SO2 
Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total 

2016 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2017 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2018 8 108 50 1 68 69 1 17 17 1 <1 1 1 <1 1 1 <1 0 0 <1 

2019 21 256 143 1 119 120 1 29 30 2 2 14 12 <1 2 2 <1 0 1 <1 

2020 32 343 211 2 141 143 2 34 36 3 3 22 20 <1 4 4 <1 1 1 <1 

2021 35 371 224 3 157 160 3 38 41 3 4 30 26 <1 6 6 <1 1 1 <1 

2022 40 434 248 3 197 199 3 49 52 4 4 33 27 <1 8 8 <1 2 2 <1 

2023 99 827 581 7 352 359 7 72 79 7 7 54 44 1 20 21 1 4 4 <1 

2024 107 960 621 8 471 479 7 102 110 8 11 80 67 1 26 27 1 5 5 1 

2025 99 907 565 6 440 447 6 98 104 8 7 48 41 <1 17 17 <1 3 3 <1 

2026 64 654 382 5 381 385 5 86 90 7 5 37 30 <1 15 16 <1 3 3 <1 

2027 55 554 325 6 340 346 6 76 82 7 3 20 16 <1 13 13 <1 2 3 <1 

2028 18 277 116 1 263 264 1 58 60 3 0 2 1 <1 4 4 <1 1 1 <1 

2029 8 154 49 1 113 113 1 29 30 2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 

Thresholds 54 54 - 82 BMPs - 54 BMPs - - - - - - - - - - - - 

Year 

Sacramento Metropolitan Air Quality Management District Sacramento Metropolitan Air Quality Management District 

ROG NOX CO 
PM10 PM2.5 

SO2 ROG NOX CO 
PM10 PM2.5 

SO2 
Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total 

2016 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2017 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2018 32 364 216 6 95 101 6 16 22 1 1 12 8 <1 6 6 <1 1 1 <1 

2019 47 483 327 5 244 249 5 41 46 2 3 16 21 <1 17 18 <1 2 3 <1 

2020 66 733 460 8 306 314 8 49 57 3 6 50 42 1 26 26 1 3 4 <1 

2021 75 852 607 9 394 402 8 64 72 3 8 70 61 1 37 38 1 5 6 <1 

2022 108 1,143 895 10 480 489 10 77 86 6 11 87 95 1 44 45 1 6 7 <1 

2023 193 1,733 1,402 20 655 673 19 103 121 13 19 145 147 2 58 60 2 8 10 1 

2024 323 2,920 2,031 38 903 941 37 154 191 17 25 187 173 3 67 69 3 10 12 1 

2025 292 2,786 1,862 35 890 925 34 149 182 16 22 158 141 3 45 48 3 7 9 1 

2026 228 1,909 1,285 26 565 591 25 107 132 12 21 144 126 3 41 43 2 6 9 <1 

2027 245 2,151 1,454 32 622 655 31 114 145 16 17 124 104 2 45 47 2 7 9 1 

2028 85 816 522 6 410 416 6 77 82 5 4 25 25 <1 23 23 <1 3 4 <1 

2029 22 331 164 2 171 173 2 38 40 3 <1 3 3 <1 3 3 <1 <1 <1 <1 

Thresholds - 85 - - - - - - - - - - - - - - - - - - 
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Year 

San Joaquin Valley Air Pollution Control District San Joaquin Valley Air Pollution Control District 

ROG NOX CO 
PM10 PM2.5 

SO2 ROG NOX CO 
PM10 PM2.5 

SO2 
Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total 

2016 0 0 0 0 29 29 0 4 4 0 0 0 0 0 2 2 0 <1 <1 0 

2017 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2018 23 106 157 2 95 97 2 12 14 1 1 5 9 <1 10 10 <1 1 1 <1 

2019 76 590 551 6 157 164 6 20 26 2 9 64 61 1 15 15 1 2 2 <1 

2020 150 1,095 1,054 14 250 263 13 31 44 4 15 110 108 1 28 29 1 3 5 <1 

2021 213 1,631 1,501 23 572 595 22 67 88 5 24 171 171 2 44 46 2 5 7 1 

2022 157 1,052 1,164 12 222 234 12 28 40 3 22 146 165 2 26 28 2 3 5 <1 

2023 138 870 1,010 9 144 153 9 19 28 3 20 119 145 1 14 15 1 2 3 <1 

2024 135 812 970 8 123 131 8 17 24 3 19 109 133 1 13 14 1 2 3 <1 

2025 113 661 758 6 98 104 6 14 20 2 12 72 82 1 11 12 1 1 2 <1 

2026 74 466 474 4 61 65 4 7 11 2 5 29 28 <1 2 3 <1 <1 1 <1 

2027 2 2 7 6 1 7 6 <1 6 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 

2028 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2029 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Thresholds - - - - - - - - - - 10 10 - - - 15 - - 15 - 

Year 

Yolo Solano Air Quality Management District Yolo Solano Air Quality Management District 

ROG NOX CO 
PM10 PM2.5 

SO2 ROG NOX CO 
PM10 PM2.5 

SO2 
Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total 

2016 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2017 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2018 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2019 3 84 17 <1 23 23 <1 6 6 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 

2020 3 84 18 <1 23 23 <1 6 6 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 

2021 5 132 29 <1 37 37 <1 9 10 1 <1 2 1 <1 1 1 <1 <1 <1 <1 

2022 8 211 48 1 61 61 1 16 16 1 <1 8 2 <1 2 2 <1 1 1 <1 

2023 10 225 60 1 81 82 1 21 22 2 <1 7 2 <1 2 3 <1 1 1 <1 

2024 10 220 60 1 81 82 1 21 22 2 <1 7 2 <1 2 2 <1 1 1 <1 

2025 10 206 57 1 78 78 1 20 21 2 <1 4 1 <1 2 2 <1 <1 <1 <1 

2026 8 156 45 1 60 61 1 16 16 1 <1 4 1 <1 2 2 <1 <1 <1 <1 

2027 8 152 44 1 60 61 1 16 16 1 <1 4 1 <1 2 2 <1 <1 <1 <1 

2028 5 101 30 <1 41 41 <1 11 11 1 <1 4 1 <1 2 2 <1 <1 <1 <1 

2029 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Thresholds - - - - - 80 - - - - 10 10 - - - - - - - - 

 1 



 Air Quality and Greenhouse Gases 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

22-257 
2015 

ICF 00139.14 

 

Operation and maintenance activities under Alternative 3 would result in emissions of ROG, NOX, CO, 1 

PM10, PM2.5, and SO2. Emissions were quantified for both ELT and LLT conditions, although 2 

activities would take place annually until project decommissioning. Future emissions, in general, are 3 

anticipated to lessen because of continuing improvements in vehicle and equipment engine 4 

technology. 5 

Table 22-91 summarizes criteria pollutant emissions associated with operation of Alternative 3 in 6 

the BAAQMD, SMAQMD, and SJVAPCD in pounds per day and tons per year (no operational 7 

emissions would be generated in the YSAMQD). Although emissions are presented in different units 8 

(pounds and tons), the amounts of emissions are identical (i.e., 2,000 pounds is identical to 1 ton). 9 

Summarizing emissions in both pounds per day and tons per year is necessary to evaluate project-10 

level effects against the appropriate air district thresholds, which are given in both pounds and tons 11 

(see Table 22-8). 12 

Table 22-91. Criteria Pollutant Emissions from Operation of Alternative 3 (pounds per day and tons 13 

per year) 14 

Maximum Daily Emissions (pounds/day) Annual Emissions (tons/year) 

Condition 

Bay Area Air Quality Management District Bay Area Air Quality Management District 

ROG NOX CO PM10 PM2.5 SO2 ROG NOX CO PM10 PM2.5 SO2 

ELT 3 19 32 6 2 0 0.01 0.08 0.14 0.02 0.01 0.00 

LLT 3 16 31 6 1 0 0.01 0.07 0.14 0.02 0.01 0.00 

Thresholds 54 54 - 82 82 - - - - - -  

Condition 

Sacramento Metropolitan Air Quality Management 
District 

Sacramento Metropolitan Air Quality Management 
District 

ROG NOX CO PM10 PM2.5 SO2 ROG NOX CO PM10 PM2.5 SO2 

ELT 4 22 40 7 2 0 0.10 0.61 1.23 0.21 0.06 0.00 

LLT 3 19 38 7 2 0 0.09 0.51 1.17 0.20 0.05 0.00 

Thresholds 65 65 - - - - - - - - - - 

Condition 

San Joaquin Valley Air Pollution Control District San Joaquin Valley Air Pollution Control District 

ROG NOX CO PM10 PM2.5 SO2 ROG NOX CO PM10 PM2.5 SO2 

ELT 3 19 36 6 2 0 0.01 0.07 0.13 0.02 0.00 0.00 

LLT 3 16 33 6 1 0 0.01 0.06 0.12 0.01 0.00 0.00 

Thresholds - - - - - - 10 10 - 15 15 - 

 15 

Impact AQ-1: Generation of Criteria Pollutants in Excess of the SMAQMD Regional Thresholds 16 

during Construction of the Proposed Water Conveyance Facility 17 

NEPA Effects: As shown in Table 22-90, construction emissions would exceed SMAQMD’s daily NOX 18 

threshold for all years between 2018 and 2029, even with implementation of environmental 19 

commitments (see Appendix 3B, Environmental Commitments). Since NOX is a precursor to ozone 20 

and PM, exceedances of SMAQMD’s daily NOX threshold could impact both regional ozone and PM 21 

formation, which could worsen regional air quality and air basin attainment of the NAAQS and 22 

CAAQS. 23 

While equipment could operate at any work area identified for this alternative, the highest level of 24 

NOX emissions in the SMAQMD is expected to occur at those sites where the duration and intensity 25 
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of construction activities would be greatest. This includes all intake and intake pumping plant sites 1 

along the east bank of the Sacramento River, as well as the intermediate forebay (and pumping 2 

plant) site west of South Stone Lake and east of the Sacramento River. 3 

Environmental commitments will reduce construction-related emissions however, as shown in 4 

Table 22-90, NOX emissions would still exceed SMAQMD’s regional thresholds identified in Table 22-5 

8 and would result in an adverse effect to air quality. Mitigation Measures AQ-1a and AQ-1b would 6 

be available to reduce NOX emissions, and would thus address regional effects related to secondary 7 

ozone and PM formation.  8 

CEQA Conclusion: NOX emissions generated during construction would exceed SMAQMD threshold 9 

identified in Table 22-8. Since NOX is a precursor to ozone and PM, exceedances of SMAQMD’s daily 10 

NOX threshold could impact both regional ozone and PM formation. SMAQMD’s regional emissions 11 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 12 

CAAQS or NAAQS. The impact of generating NOX emissions in excess of local air district thresholds 13 

would therefore violate applicable air quality standards in the Study area and could contribute to or 14 

worsen an existing air quality conditions. This would be a significant impact. Mitigation Measures 15 

AQ-1a and AQ-1b would be available to reduce NOX emissions to a less-than-significant level by 16 

offsetting emissions to quantities below SMAQMD CEQA thresholds (see Table 22-8).  17 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 18 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 19 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 20 

Thresholds for Other Pollutants 21 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A. 22 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 23 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 24 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 25 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 26 

Other Pollutants 27 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 28 

Impact AQ-2: Generation of Criteria Pollutants in Excess of the YSAQMD Regional Thresholds 29 

during Construction of the Proposed Water Conveyance Facility 30 

NEPA Effects: As shown in Table 22-90, construction emissions would exceed YSAQMD regional 31 

PM10 threshold in 2023 and 2024, even with implementation of environmental commitments (see 32 

Appendix 3B, Environmental Commitments). Exceedances of YSAQMD’s PM10 threshold could 33 

impede attainment of the NAAQS and CAAQS for PM10. All emissions generated within YSAQMD are 34 

a result of haul truck movement for equipment and material delivery.  35 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 36 

construction-related emissions; however, as shown in Table 22-90, PM10 emissions would still 37 

exceed the applicable YSAQMD thresholds identified in Table 22-8 and result in an adverse regional 38 

effect to air quality. Mitigation Measures AQ-1a and AQ-1b are available to reduce PM10 emissions. 39 

CEQA Conclusion: Emissions of PM10 generated during construction would exceed YSAQMD’s 40 

regional thresholds identified in Table 22-8. Exceedances of YSAQMD’s PM10 threshold could 41 
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impede attainment of the NAAQS and CAAQS for PM10. YSAQMD’s regional emissions thresholds 1 

(Table 22-8) have been adopted to ensure projects do not hinder attainment of the CAAQS or 2 

NAAQS. The impact of generating PM10 in excess of local air district regional thresholds would 3 

therefore violate applicable air quality standards in the study area and could contribute to or 4 

worsen an existing air quality conditions. This would be a significant impact. Mitigation Measures 5 

AQ-1a and AQ-1b would be available to reduce PM10 emissions to a less-than-significant level by 6 

offsetting emissions to quantities below YSAQMD CEQA thresholds (see Table 22-8).  7 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 8 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 9 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 10 

Thresholds for Other Pollutants 11 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A.  12 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 13 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 14 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 15 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 16 

Other Pollutants 17 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 18 

Impact AQ-3: Generation of Criteria Pollutants in Excess of the BAAQMD Regional Thresholds 19 

during Construction of the Proposed Water Conveyance Facility 20 

NEPA Effects: As shown in Table 22-90, construction emissions would exceed BAAQMD’s daily 21 

thresholds for the following pollutants and years, even with implementation of environmental 22 

commitments. All other pollutants would be below air district thresholds and therefore would not 23 

result in an adverse air quality effect. 24 

 ROG: 2023–2027 25 

 NOX: 2018–2029 26 

Since ROG and NOX are precursors to ozone and NOX is a precursor to PM, exceedances of BAAQMD’s 27 

ROG and NOX thresholds could impact both regional ozone and PM formation, which could worsen 28 

regional air quality and air basin attainment of the NAAQS and CAAQS. 29 

While equipment could operate at any work area identified for this alternative, the highest level of 30 

ROG and NOX emissions in the BAAQMD are expected to occur at those sites where the duration and 31 

intensity of construction activities would be greatest, including the site of the Byron Tract Forebay 32 

adjacent to and south of Clifton Court Forebay. 33 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 34 

construction-related emissions; however, as shown in Table 22-80, ROG and NOX emissions would 35 

still exceed BAAQMD’s regional thresholds identified in Table 22-8 and would result in an adverse 36 

effect to air quality. Mitigation Measures AQ-3a and AQ-3b are available to reduce ROG and NOX 37 

emissions, and would thus address regional effects related to secondary ozone and PM formation. 38 

CEQA Conclusion: Emissions of ROG and NOX generated during construction would exceed BAAQMD 39 

regional thresholds identified in Table 22-8. Since ROG and NOX are precursors to ozone and NOX is a 40 
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precursor to PM, exceedances of BAAQMD’s ROG and NOX thresholds could impact both regional 1 

ozone and PM formation. BAAQMD’s regional emissions thresholds (Table 22-8) have been adopted 2 

to ensure projects do not hinder attainment of the CAAQS or NAAQS. The impact of generating ROG 3 

and NOX emissions in excess of BAAQMD’s thresholds would therefore violate applicable air quality 4 

standards in the Study area and could contribute to or worsen an existing air quality conditions. 5 

This would be a significant impact. Mitigation Measures AQ-3a and AQ-3b would be available to 6 

reduce ROG and NOX emissions to a less-than-significant level by offsetting emissions to quantities 7 

below BAAQMD CEQA thresholds (see Table 22-8). 8 

Mitigation Measure AQ-3a: Mitigate and Offset Construction-Generated Criteria Pollutant 9 

Emissions within BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 10 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 11 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 12 

Please see Mitigation Measure AQ-3a under Impact AQ-3 in the discussion of Alternative 1A. 13 

Mitigation Measure AQ-3b: Develop an Alternative or Complementary Offsite Mitigation 14 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 15 

within the BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 16 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 17 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 18 

Please see Mitigation Measure AQ-3b under Impact AQ-3 in the discussion of Alternative 1A. 19 

Impact AQ-4: Generation of Criteria Pollutants in Excess of the SJVAPCD Regional Thresholds 20 

during Construction of the Proposed Water Conveyance Facility 21 

NEPA Effects: As shown in Table 22-90, construction emissions would exceed SJVAPCD’s annual 22 

thresholds for the following pollutants and years, even with implementation of environmental 23 

commitments. All other pollutants would be below air district thresholds and therefore would not 24 

result in an adverse air quality effect. 25 

 ROG: 2020–2025 26 

 NOX: 2019–2026 27 

 PM10: 2019–2023 28 

Since ROG and NOX are precursors to ozone and NOX is a precursor to PM, exceedances of SJVAPCD’s 29 

ROG and NOX thresholds could impact both regional ozone and PM formation, which could worsen 30 

regional air quality and air basin attainment of the NAAQS and CAAQS. Similarly, exceedances of 31 

SJVAPCD’s PM10 threshold could impede attainment of the NAAQS and CAAQS for PM10. 32 

While equipment could operate at any work area identified for this alternative, the highest level of 33 

ROG, NOX, and PM10 emissions in the SJVAPCD is expected to occur at those sites where the 34 

duration and intensity of construction activities would be greatest. This includes all temporary and 35 

permanent utility sites, as well as all construction sites along the pipeline/tunnel conveyance 36 

alignment. For a map of the proposed tunnel alignment, see Mapbook Figure M3-1. 37 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 38 

construction-related emissions; however, as shown in Table 22-90, ROG, NOX, and PM10 emissions 39 

would still exceed SJVAPCD’s regional thresholds identified in Table 22-8 and would result in an 40 



 Air Quality and Greenhouse Gases 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

22-261 
2015 

ICF 00139.14 

 

adverse effect to air quality. Mitigation Measures AQ-4a and AQ-4b are available to reduce ROG, NOX, 1 

and PM10 emissions, and would thus address regional effects related to secondary ozone and PM 2 

formation. 3 

CEQA Conclusion: Emissions of ROG, NOX, and PM10generated during construction would exceed 4 

SJVAPCD’s regional significance threshold identified in Table 22-8. Since ROG and NOX are 5 

precursors to ozone and NOX is a precursor to PM, exceedances of SJVAPCD’s ROG and NOX 6 

thresholds could impact both regional ozone and PM formation, which could worsen regional air 7 

quality and air basin attainment of the NAAQS and CAAQS. Similarly, exceedances of SJVAPCD’s 8 

PM10 threshold could impede attainment of the NAAQS and CAAQS for PM10. SJVAPCD’s regional 9 

emissions thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of 10 

the CAAQS or NAAQS. The impact of generating ROG, NOX, and PM10 emissions in excess of local air 11 

district thresholds would therefore violate applicable air quality standards in the Study area and 12 

could contribute to or worsen an existing air quality conditions. This would be a significant impact. 13 

Mitigation Measures AQ-4a and AQ-4b would be available to reduce ROG, NOX, and PM10emissions 14 

to a less-than-significant level by offsetting emissions to quantities below SJVAPCD CEQA thresholds 15 

(see Table 22-8). 16 

Mitigation Measure AQ-4a: Mitigate and Offset Construction-Generated Criteria Pollutant 17 

Emissions within SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General 18 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 19 

Applicable SJVAPCD CEQA Thresholds for Other Pollutants 20 

Please see Mitigation Measure AQ-4a under Impact AQ-4 in the discussion of Alternative 1A. 21 

Mitigation Measure AQ-4b: Develop an Alternative or Complementary Offsite Mitigation 22 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 23 

within the SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General Conformity 24 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable SJVAPCD 25 

CEQA Thresholds for Other Pollutants 26 

Please see Mitigation Measure AQ-4b under Impact AQ-4 in the discussion of Alternative 1A. 27 

Impact AQ-6: Generation of Criteria Pollutants in Excess of the SMAQMD Regional Thresholds 28 

from Operation and Maintenance of the Proposed Water Conveyance Facility 29 

NEPA Effects: Operations and maintenance in SMAQMD include both routine activities and yearly 30 

maintenance. Daily activities at all pumping plants and intakes are covered by maintenance, 31 

management, repair, and operating crews. Yearly maintenance would include annual inspections, as 32 

well as tunnel dewatering and sediment removal (see Appendix 22A, Air Quality Analysis 33 

Methodology, for additional detail). The highest concentration of operational emissions in the 34 

SMAQMD are expected at intake and intake pumping plant sites along the east bank of the 35 

Sacramento River, as well as at the intermediate forebay (and pumping plant) site west of South 36 

Stone Lake and east of the Sacramento River. As shown in Table 22-91, operation and maintenance 37 

activities under Alternative 3 would not exceed SMAQMD’s regional thresholds of significance and 38 

there would be no adverse effect (see Table 22-8). Accordingly, project operations would not 39 

contribute to or worsen existing air quality exceedances. There would be no adverse effect. 40 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 41 

exceed SMAQMD regional thresholds for criteria pollutants. SMAQMD’s regional emissions 42 
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thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 1 

CAAQS. The impact of generating emissions in excess of local air district would therefore violate 2 

applicable air quality standards in the Study area and could contribute to or worsen an existing air 3 

quality conditions. Because project operations would not exceed SMAQMD regional thresholds, the 4 

impact would be less than significant. No mitigation is required. 5 

Impact AQ-6: Generation of Criteria Pollutants in Excess of the YSAQMD Regional Thresholds 6 

from Operation and Maintenance of the Proposed Water Conveyance Facility 7 

NEPA Effects: Alternative 3 would not construct any permanent features in the YSAQMD that would 8 

require routine operations and maintenance. No operational emissions would be generated in the 9 

YSAQMD. Consequently, operation of Alternative 3 would neither exceed the YSAQMD thresholds of 10 

significance nor result in an adverse effect to air quality. 11 

CEQA Conclusion: Operational emissions generated by the alternative would not exceed YSAQMD’s 12 

thresholds of significance. This impact would be less than significant. No mitigation is required. 13 

Impact AQ-7: Generation of Criteria Pollutants in Excess of the BAAQMD Regional Thresholds 14 

from Operation and Maintenance of the Proposed Water Conveyance Facility 15 

NEPA Effects: Operations and maintenance in BAAQMD include annual inspections, tunnel 16 

dewatering, and sediment removal (see Appendix 22A, Air Quality Analysis Methodology, for 17 

additional detail). The highest concentration of operational emissions in the BAAQMD are expected 18 

at the Byron Tract Forebay (including control gates), which is adjacent to and south of Clifton Court 19 

Forebay. As shown in Table 22-91, operation and maintenance activities under Alternative 3 would 20 

not exceed BAAQMD’s regional thresholds of significance (see Table 22-8). Thus, project operations 21 

would not contribute to or worsen existing air quality exceedances. There would be no adverse 22 

effect. 23 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 24 

exceed BAAQMD regional thresholds for criteria pollutants. The BAAQMD’s regional emissions 25 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 26 

CAAQS. The impact of generating emissions in excess of local air district thresholds would violate 27 

applicable air quality standards in the Study area and could contribute to or worsen an existing air 28 

quality conditions. Because project operations would not exceed BAAQMD regional thresholds, the 29 

impact would be less than significant. No mitigation is required. 30 

Impact AQ-8: Generation of Criteria Pollutants in Excess of the SJVAPCD Regional Thresholds 31 

from Operation and Maintenance of the Proposed Water Conveyance Facility 32 

NEPA Effects: Operations and maintenance in SJVAPCD include annual inspections and tunnel 33 

dewatering (see Appendix 22A, Air Quality Analysis Methodology, for additional detail). The highest 34 

concentration of operational emissions in the SJVPACD is expected at routine inspection sites along 35 

the pipeline/tunnel conveyance alignment. For a map of the proposed tunnel alignment, see 36 

Mapbook Figure M3-1. As shown in Table 22-91, operation and maintenance activities under 37 

Alternative 3 would not exceed SJVAPCD’s regional thresholds of significance (see Table 22-8). 38 

Accordingly, project operations would not contribute to or worsen existing air quality exceedances. 39 

There would be no adverse effect. 40 
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CEQA Conclusion: Emissions generated during operation and maintenance activities would not 1 

exceed SJVAPCD’s regional thresholds of significance. The SJVAPCD’s regional emissions thresholds 2 

(Table 22-8) have been adopted to ensure projects do not hinder attainment of the CAAQS. The 3 

impact of generating emissions in excess of local air district thresholds would violate applicable air 4 

quality standards in the Study area and could contribute to or worsen an existing air quality 5 

conditions. Because project operations would not exceed regional SJVAPCD thresholds, the impact 6 

would be less than significant. No mitigation is required. 7 

Impact AQ-9: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 8 

Matter in Excess of SMAQMD’s Health-Based Concentration Thresholds  9 

NEPA Effects: Alternative 3 involves the development of three less intakes (approximately 60% 10 

volumetric reduction) as compared to Alternative 1A. As such, emissions generated by construction 11 

of Alternative 3 would be lower than Alternative 1A due to less construction activities. Localized 12 

health risk impacts resulting from construction of Intakes 3, 4, and 5 would be less or not occur due 13 

to absence in the development of these project features. Based on the emissions inventory 14 

conducted for the air quality analysis, the development of Alternative 3 would result in 36% less 15 

PM10 emissions and 35% less PM2.5 emissions, as compared with Alternative 1A.  16 

All annual PM10 and PM2.5 concentrations were found to be less than SMAQMD’s annual thresholds 17 

for Alternative 1A. Because Alternative 3 would require less construction activity and generate 18 

fewer emissions than Alternative 1A, annual PM10 and PM2.5 concentrations from the development 19 

of Alternative 3 would also be less than the respective SMAQMD annual thresholds. However, as 20 

shown in Table 22-14, the maximum predicted 24-hour PM10 concentration for Alternative 1A 21 

would exceed SMAQMD’s threshold of 2.5 μg/m3. The modeled exceedances occur at 225 receptor 22 

locations near intakes and intake work areas. Because Alternative 3 would not involve the 23 

development of Intakes 3, 4, and 5, emissions contributions from these intakes would not occur. 24 

However, it is anticipated that Alternative 3 would still result in 24-hour PM10 exceedances, but 25 

primarily in the vicinity of Intakes 1 and 2, and at fewer receptor locations than Alternative 1A. The 26 

exceedances would be temporary and occur intermittently due to soil disturbance.  27 

DWR has identified several environmental commitments to reduce construction-related particulate 28 

matter in the SMAQMD (see Appendix 3B, Environmental Commitments). While these commitments 29 

will reduce localized particulate matter emissions, concentrations at adjacent receptor locations 30 

would still exceed SMAQMD’s 24-hour PM10 threshold. Receptors exposed to PM10 concentrations 31 

in excess of SMAQMD’s threshold could experience increased risk for adverse human health effects. 32 

Mitigation Measure AQ-9 is available to address this effect. 33 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 34 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 3 would 35 

result in the short-term exposure of receptors to PM10 concentrations that exceed SMAQMD 36 

threshold. This would be a significant impact. Mitigation Measure AQ-9 outlines a tiered strategy to 37 

reduce PM10 concentrations and public exposure to a less-than-significant level.  38 

Mitigation Measure AQ-9: Implement Measures to Reduce Re-Entrained Road Dust and 39 

Receptor Exposure to PM2.5 and PM10 40 

Please see Mitigation Measure AQ-9 under Impact AQ-9 in the discussion of Alternative 1A. 41 
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Impact AQ-10: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 1 

Matter in Excess of YSAQMD’s Health-Based Concentration Thresholds  2 

NEPA Effects: Table 22-15 under Alternative 1A shows that the maximum predicted PM2.5 and 3 

PM10 concentrations are less than YSAQMD’s adopted thresholds. Because Alternative 3 would 4 

require less construction activity and generate fewer emissions than Alternative 1A, annual PM10 5 

and PM2.5 concentrations from the development of Alternative 3 would also be less than the 6 

respective YSAQMD annual thresholds. The project would also implement all air district 7 

recommended onsite fugitive dust controls, such as regular watering. Accordingly, this alternative 8 

would not expose sensitive receptors to adverse levels of localized particulate matter 9 

concentrations. 10 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 11 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 1A 12 

would result in PM2.5 and PM10 concentrations at receptor locations that are below the significance 13 

thresholds established by the YSAQMD. Since Alternative 3 results in fewer overall emissions, 14 

localized particulate matter concentrations at analyzed receptors would not result in significant 15 

human health impacts. No mitigation is required. 16 

Impact AQ-11: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 17 

Matter in Excess of BAAQMD’s Health-Based Concentration Thresholds  18 

NEPA Effects: Table 22-16 under Alternative 1A shows that the maximum predicted PM2.5 19 

concentrations are less than BAAQMD’s adopted thresholds. Because Alternative 3 would require 20 

less construction activity and generate fewer emissions than Alternative 1A, PM2.5 concentrations 21 

from the development of Alternative 3 would also be less than the respective BAAQMD annual 22 

thresholds. The project would also implement all air district-recommended onsite fugitive dust 23 

controls, such as regular watering. Accordingly, this alternative would not expose sensitive 24 

receptors to adverse levels of localized particulate matter concentrations. 25 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 26 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 1A 27 

would result in PM2.5 concentrations at receptor locations that are below the significance 28 

thresholds established by the BAAQMD. Since Alternative 3 results in fewer overall emissions, 29 

localized particulate matter concentrations at analyzed receptors would not result in significant 30 

human health impacts. No mitigation is required. 31 

Impact AQ-12: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 32 

Matter in Excess of SJVAPCD’s Health-Based Concentration Thresholds  33 

NEPA Effects: Table 22-17 under Alternative 1A shows that with exception of 24-hour PM10, 34 

maximum predicted PM2.5 and PM10 concentrations are less than SJVAPCD’s adopted thresholds. 35 

The 24-hour PM10 concentrations attributable to the project would exceed the SJVAPCD’s 36 

significance threshold at four receptor locations. Emissions from the tunnel construction activities 37 

and concrete batch plant contribute to the exceedance at this location. Although Alternative 3 would 38 

result in less construction activities than Alternative 1A, it is anticipated that receptors exposed to 39 

emissions from the concrete batch plant and tunnel activities would remain impacted. Accordingly, 40 

this alternative would expose a sensitive receptor to adverse levels of localized particulate matter 41 

concentrations. Mitigation Measure AQ-9 is available to address this effect.  42 
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CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 1 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 3 would 2 

result in the short-term exposure of receptors to PM10 concentrations that exceed SJVAPCD’s 3 

threshold. This would be a significant impact. Mitigation Measure AQ-9 outlines a tiered strategy to 4 

reduce PM10 concentrations and public exposure to a less-than-significant level.  5 

Mitigation Measure AQ-9: Implement Measures to Reduce Re-Entrained Road Dust and 6 

Receptor Exposure to PM2.5 and PM10 7 

Please see Mitigation Measure AQ-9 under Impact AQ-9 in the discussion of Alternative 1A.  8 

Impact AQ-13: Exposure of Sensitive Receptors to Health Hazards from Localized Carbon 9 

Monoxide  10 

NEPA Effects: Continuous engine exhaust may elevate localized CO concentrations. Receptors 11 

exposed to these CO “hot-spots” may have a greater likelihood of developing adverse health effects 12 

(as described in Section 22.1.2). CO hot-spots are typically observed at heavily congested 13 

intersections where a substantial number of gasoline-powered vehicles idle for prolonged durations 14 

throughout the day. Construction sites are less likely to result in localized CO hot-spots due to the 15 

nature of construction activities (Sacramento Metropolitan Air Quality Management District 2014), 16 

which normally utilize diesel-powered equipment for intermittent or short durations. Moreover, 17 

construction sites must comply with the Occupational Safety and Health Administration’s (OSHA) CO 18 

exposure standards for onsite workers. Unlike regional pollutants (e.g., ROG and NOX), CO 19 

concentrations also dissipate as a function of distance and will therefore be lower at offsite receptor 20 

locations. Accordingly, given that construction activities typically do not result in CO hot-spots, 21 

onsite concentrations must comply with OSHA standards, and CO levels dissipate as a function of 22 

distance, equipment-generated CO emissions (see Table 22-90) are not anticipated to result in 23 

adverse health hazards to sensitive receptors. 24 

Construction traffic may contribute to increased roadway congestion, which could lead to conditions 25 

conducive to CO hot-spot formation. As shown in Table 19-8, the highest peak hour traffic volumes 26 

under BPBGPP—12,567 vehicles per hour—would occur on westbound Interstate 80 between 27 

Suisun Valley Road and State Route 12.37 This is about half of the congested traffic volume modeled 28 

by BAAQMD (24,000 vehicles per hour) that would be needed to contribute to a localized CO hot-29 

spot, and less than half of the traffic volume modeled by SMAQMD (31,600 vehicles per hour). The 30 

BAAQMD’s and SMAQMD’s CO screening criteria were developed based on County average vehicle 31 

fleets that are primarily comprised of gasoline vehicles. Construction vehicles would be 32 

predominantly diesel trucks, which generate fewer CO emissions per idle-hour and vehicle mile 33 

traveled than gasoline-powered vehicles. Accordingly, the air district screening thresholds provide a 34 

conservative evaluation threshold for the assessment of potential CO emissions impacts during 35 

construction. 36 

Based on the above analysis, even if all 12,567 vehicles on the modeled traffic segment drove 37 

through the same intersection in the peak hour, CO concentrations adjacent to the traveled way 38 

                                                             
37 The above volumes are based on the traffic analysis conducted for Alternative 1A. Since few vehicles would be 
required under Alternative 3, traffic impacts would likely be less than those estimated for Alternative 1A.  
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would not exceed the CAAQS or NAAQS according to BAAQMD’s and SMAQMD’s screening criteria. 1 

Thus, construction traffic is not anticipated to result in adverse health hazards to sensitive 2 

receptors. 3 

CEQA Conclusion: Continuous engine exhaust may elevate localized CO concentrations. Receptors 4 

exposed to these CO “hot-spots” may have a greater likelihood of developing adverse health effects. 5 

Construction sites are less likely to result in localized CO hot-spots due to the nature of construction 6 

activities (Sacramento Metropolitan Air Quality Management District 2014), which normally utilize 7 

diesel-powered equipment for intermittent or short durations. Moreover, construction sites must 8 

comply with the OSHA CO exposure standards for onsite workers. Accordingly, given that 9 

construction activities typically do not result in CO hot-spots, onsite concentrations must comply 10 

with OSHA standards, and CO levels dissipate as a function of distance, equipment-generated CO 11 

emissions are not anticipated to result in significant health hazards to sensitive receptors. Similarly, 12 

peak-hour construction traffic on local roadways would not exceed BAAQMD’s or SMAQMD’s 13 

conservative screening criteria for the formation potential CO hot-spots. This impact would be less 14 

than significant. No mitigation is required. 15 

Impact AQ-14: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 16 

Matter in Excess of SMAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 17 

NEPA Effects: As shown in Table 22-18, Alternative 1A would not exceed the SMAQMD’s thresholds 18 

for chronic non-cancer hazard or cancer risk. Because Alternative 3 would require less construction 19 

activity and generate fewer emissions than Alternative 1A, chronic non-cancer hazard and cancer 20 

risk from the development of Alternative 3 would also be less than the respective SMAQMD 21 

significance thresholds. Accordingly, this alternative would not expose sensitive receptors to 22 

adverse levels of DPM to result in excessive chronic non-cancer hazards or cancer risk. 23 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 24 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 25 

durations. DPM generated during Alternative 3 construction would not exceed the SMAQMD’s 26 

chronic non-cancer hazard or cancer risk threshold. Therefore, this impact for DPM emissions would 27 

be less than significant. No mitigation is required.  28 

Impact AQ-15: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 29 

Matter in Excess of YSAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 30 

NEPA Effects: As shown in Table 22-19, Alternative 1A would not exceed the YSAQMD’s thresholds 31 

for chronic non-cancer hazard or cancer risk. Because Alternative 3 would require less construction 32 

activity and generate fewer emissions than Alternative 1A, chronic non-cancer hazard and cancer 33 

risk from the development of Alternative 3 would also be less than the respective YSAQMD 34 

significance thresholds. Accordingly, this alternative would not expose sensitive receptors to 35 

adverse levels of DPM to result in excessive chronic non-cancer hazards or cancer risk.  36 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 37 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 38 

durations. The DPM generated during Alternative 3 construction would not exceed the YSAQMD’s 39 

chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors to 40 

substantial health hazards. Therefore, this impact for DPM emissions would be less than significant. 41 

No mitigation is required. 42 
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Impact AQ-16: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 1 

Matter in Excess of BAAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 2 

NEPA Effects: As shown in Table 22-20, Alternative 1A would not exceed the BAAQMD’s thresholds 3 

for chronic non-cancer hazard; however, it would exceed BAAQMD’s cancer risk threshold. The 4 

primary emission sources for these exceedances are from a project haul route, control structure 5 

work area and potential spoil area. While the impact of Alternative 3 would be less than Alternative 6 

1A, Alternative 3 may still expose the five sensitive receptors to adverse levels of carcinogenic DPM 7 

concentrations. 8 

Mitigation Measure AQ-16 would be available to reduce exposure to substantial cancer risk by 9 

relocating affected receptors. Although Mitigation Measure AQ-16 would reduce the severity of this 10 

effect, the BDCP proponents are not solely responsible for implementation of the measure. If a 11 

landowner chooses not to accept DWR’s offer of relocation assistance, an adverse effect in the form 12 

excess cancer risk above air district thresholds would occur. Therefore, this effect would be adverse. 13 

If, however, all landowners accept DWR’s offer of relocation assistance, effects would not be 14 

adverse. 15 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 16 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 17 

durations. The DPM generated during Alternative 3 construction would not exceed the BAAQMD’s 18 

chronic non-cancer hazard threshold; however, it would exceed the BAAQMD’s cancer thresholds. 19 

Therefore, this impact for DPM emissions would be significant.  20 

Mitigation Measure AQ-16 would be available to reduce exposure to substantial cancer risk by 21 

relocating affected receptors. Although Mitigation Measure AQ-16 would reduce the severity of this 22 

effect, the BDCP proponents are not solely responsible for implementation of the measure. If a 23 

landowner chooses not to accept DWR’s offer of relocation assistance, a significant impact in the 24 

form excess cancer risk above air district thresholds would occur. Therefore, this effect would be 25 

significant and unavoidable. If, however, all landowners accept DWR’s offer of relocation assistance, 26 

the impact would be less than significant. 27 

Mitigation Measure AQ-16: Relocate Sensitive Receptors to Avoid Excess Cancer Risk 28 

Please see Mitigation Measure AQ-16 under Impact AQ-16 in the discussion of Alternative 1A. 29 

Impact AQ-17: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 30 

Matter in Excess of SJVAPCD’s Chronic Non-Cancer and Cancer Risk Thresholds 31 

NEPA Effects: Table 22-21 under Alternative 1A shows that the maximum predicted chronic non-32 

cancer hazard and cancer risk associated with the project are less than SJVAPCD’s adopted 33 

thresholds. Because Alternative 3 would require less construction activity and generate fewer 34 

emissions than Alternative 1A, chronic non-cancer hazard and cancer risk from the development of 35 

Alternative 3 would also be less than the respective SJVAPCD significance thresholds. Accordingly, 36 

this alternative would not expose sensitive receptors to adverse levels of DPM such as would result 37 

in chronic non-cancer hazards or cancer risk. 38 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 39 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 40 

durations. The DPM generated during Alternative 3 construction would not exceed the SJVAPCD’s 41 

chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors to 42 
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substantial pollutant concentrations. Therefore, this impact for DPM emissions would be less than 1 

significant. No mitigation is required. 2 

Impact AQ-18: Exposure of Sensitive Receptors to Coccidioides immitis (Valley Fever)  3 

NEPA Effects: As discussed under Alternative 1A, earthmoving activities during construction could 4 

release C. immitis spores if filaments are present and other soil chemistry and climatic conditions 5 

are conducive to spore development. Receptors adjacent to the construction area may therefore be 6 

exposed to increase risk of inhaling C. immitis spores and subsequent development of Valley Fever. 7 

Dust-control measures are the primary defense against infection (United States Geological Survey 8 

2000). Implementation of advanced air-district recommended fugitive dust controls outlined in 9 

Appendix 3B, Environmental Commitments, would avoid dusty conditions and reduce the risk of 10 

contracting Valley Fever through routine watering and other controls. Therefore, this alternative’s 11 

effect of exposure of sensitive receptors to increased Valley Fever risk during construction would 12 

not be adverse.  13 

CEQA Conclusion: Construction of the water conveyance facility would involve earthmoving 14 

activities that could release C. immitis spores if filaments are present and other soil chemistry and 15 

climatic conditions are conducive to spore development. Receptors adjacent to the construction area 16 

may therefore be exposed to increase risk of inhaling C. immitis spores and subsequent development 17 

of Valley Fever. Implementation of air-district recommended fugitive dust controls outlined in 18 

Appendix 3B, Environmental Commitments, would avoid dusty conditions and reduce the risk of 19 

contracting Valley Fever through routine watering and other controls. Therefore, this impact would 20 

be less than significant. No mitigation is required. 21 

Impact AQ-19: Creation of Potential Odors Affecting a Substantial Number of People during 22 

Construction or Operation of the Proposed Water Conveyance Facility 23 

NEPA Effects: As discussed under Alternative 1A, odors from construction activities would be 24 

localized and generally confined to the immediate area surrounding the construction site. Moreover, 25 

odors would be temporary and localized, and they would cease once construction activities have 26 

been completed. Thus, it is not anticipated that construction of CM1 would create objectionable 27 

odors from construction equipment or asphalt paving. 28 

Construction of the water conveyance facility would require removal of subsurface material during 29 

tunnel excavation and sediment removal. As discussed under Alternative 1A, geotechnical tests 30 

indicate that VOC levels in Plan Area soils are below the method detection limits, indicating that 31 

organic decay of exposed RTM and sediment will be relatively low (URS 2014). Moreover, drying 32 

and stockpiling of the removed RTM and sediment will occur under aerobic conditions, which will 33 

further limit any potential decomposition and associated malodorous products. Accordingly, it is not 34 

anticipated that tunnel and sediment excavation would create objectionable odors. 35 

Typical facilities known to produce odors include landfills, wastewater treatment plants, food 36 

processing facilities, and certain agricultural activities. Alternative 3 would not result in the addition 37 

of facilities associated with odors, and as such, long-term operation of the water conveyance facility 38 

would not result in objectionable odors. 39 

CEQA Conclusion: Alternative 3 would not result in the addition of major odor producing facilities. 40 

Diesel emissions during construction could generate temporary odors, but these would quickly 41 

dissipate and cease once construction is completed. Likewise, potential odors generated during 42 
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asphalt paving would be addressed through mandatory compliance with air district rules and 1 

regulations. While tunnel excavation would unearth substantial quantities of RTM, geotechnical 2 

tests indicate that soils in the Plan Area have relatively low organic constituents. Moreover, drying 3 

and stockpiling of the removed RTM will occur under aerobic conditions, which will further limit 4 

any potential decomposition and associated malodorous products. Accordingly, the impact of 5 

exposure of sensitive receptors to potential odors would be less than significant. No mitigation is 6 

required. 7 

Impact AQ-20: Generation of Criteria Pollutants in the Excess of Federal De Minimis 8 

Thresholds from Construction and Operation and Maintenance of the Proposed Water 9 

Conveyance Facility 10 

NEPA Effects: EPA’s General Conformity Rule (40 CFR Parts 51 and 93) only applies to Federal 11 

actions that are taken in EPA-designated “nonattainment” or “maintenance” areas. Accordingly, as 12 

outlined in Section III.A of the General Conformity Rule, “only actions which cause emissions in 13 

designated nonattainment and maintenance areas are subject to the regulations”. Criteria pollutant 14 

emissions resulting from construction and operation of Alternative 1A in the SFNA, SJVAB, and 15 

SFBAAB are presented in Table 22-92. Exceedances of the federal de minimis thresholds are shown 16 

in underlined text. 17 

Sacramento Federal Nonattainment Area 18 

As shown in Table 22-92, implementation of Alternative 3 would exceed the following SFNA federal 19 

de minimis thresholds: 20 

 ROG: 2024 21 

 NOX: 2018–2028 22 

ROG and NOX are precursors to ozone and NOX is a precursor to PM, for which the SFNA is in 23 

nonattainment for the NAAQS. Since project emissions exceed the federal de minimis thresholds for 24 

ROG and NOX, a general conformity determination must be made to demonstrate that total direct 25 

and indirect emissions of ROG and NOX would conform to the appropriate SFNA SIP for each year of 26 

construction in which the de minimis thresholds are exceeded. 27 

NOX is also a precursor to PM and can contribute to PM formation. As discussed above, Sacramento 28 

County is currently designated maintenance for the PM10 NAAQS and portions of the SVAB are 29 

designated nonattainment for the PM2.5 NAAQS. NOX emissions in excess of 100 tons per year in 30 

Sacramento County trigger a secondary PM10 precursor threshold, whereas NOX emissions in excess 31 

of 100 tons per year in the SVAB trigger a secondary PM2.5 precursor threshold. Since NOX 32 

emissions can contribute to PM formation, NOX emissions in excess of these secondary precursor 33 

thresholds could conflict with the applicable PM10 and PM2.5 SIPs. Accordingly, NOX offsets pursued 34 

for the purposes of general conformity for those years in which NOX emissions exceed 100 tons must 35 

occur within the federally designated PM2.5 nonattainment and PM10 maintenance areas of the 36 

SVAB.  37 

As shown in Table 22-90, NOX emissions generated by construction activities in SMAQMD 38 

(Sacramento County) would exceed 100 tons per year between 2023 and 2027. The project 39 

therefore triggers the secondary PM10 precursor threshold, requiring all NOX offsets for 2023 40 

through 2027 to occur within Sacramento County.  41 
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Given the magnitude of NOX emissions and the limited geographic scope available for offsets in 2023 1 

through 2027 (Sacramento County), neither Mitigation Measures AQ-1a nor 1b could feasibly reduce 2 

NOX emissions to net zero for the purposes of general conformity. 38 This impact would be adverse. 3 

In the event that Alternative 3 is selected as the APA, Reclamation, USFWS, and NMFS would need to 4 

demonstrate that conformity is met for NOX and secondary PM10 formation through a local air 5 

quality modeling analysis (i.e., dispersion modeling) or other acceptable methods to ensure project 6 

emissions do not cause or contribute to any new violations of the NAAQS or increase the frequency 7 

or severity of any existing violations. 8 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 9 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 10 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 11 

Thresholds for Other Pollutants 12 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A.  13 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 14 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 15 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 16 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 17 

Other Pollutants 18 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 19 

                                                             
38 The secondary PM precursor thresholds are triggered through the General Conformity Regulation (40 CFR 
93.153 (a)(1)). Accordingly, confinement of the geographic scope for available offsets only applies to the General 
Conformity determination and does not influence mitigation feasibility for Impacts AQ-1 or AQ-28.  
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Table 22-92. Criteria Pollutant Emissions from Construction and Operation of Alternative 3 in 1 

Nonattainment and Maintenance Areas of the SFNA, SJVAB, and SFBAAB (tons/year) 2 

Year 

Sacramento Federal Nonattainment Area 

ROG NOX
a COb PM10c PM2.5 SO2 

2016 0 0 0 0 0 0 

2017 0 0 0 0 0 0 

2018 1 12 <1 6 1 <1 

2019 3 16 <1 18 3 <1 

2020 6 50 <1 26 4 <1 

2021 8 73 2 38 6 <1 

2022 11 95 4 45 8 <1 

2023 19 152 4 60 10 1 

2024 25 194 4 69 13 1 

2025 22 162 2 48 10 1 

2026 21 148 2 43 9 1 

2027 17 128 2 47 9 1 

2028 4 29 2 23 4 <1 

2029 <1 3 <1 3 <1 <1 

ELT 0.10 0.61 1.23 0.21 0.06 <0.01 

LLT 0.09 0.51 1.17 0.20 0.05 <0.01 

De Minimis 25 25 100 100 100 100 

Year 

San Joaquin Valley Air Basin 

ROG NOX
a COb PM10 PM2.5 SO2 

2016 0 0 0 2 <1 0 

2017 0 0 0 0 0 0 

2018 1 5 0 10 1 <1 

2019 9 64 0 15 2 <1 

2020 15 110 0 29 5 0 

2021 24 171 0 46 7 1 

2022 22 146 0 28 5 <1 

2023 20 119 0 15 3 <1 

2024 19 109 0 14 3 <1 

2025 12 72 0 12 2 <1 

2026 5 29 0 3 1 <1 

2027 <1 <1 0 <1 <1 <1 

2028 0 0 0 0 0 0 

2029 0 0 0 0 0 0 

ELT 0.01 0.07 0.13 0.02 <0.01 <0.01 

LLT 0.01 0.06 0.12 0.01 <0.01 <0.01 

De Minimis 10 10 100 100 100 100 
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Year 

San Francisco Bay Area Air Basin 

ROG NOX
a COb PM10d PM2.5 SO2 

2016 0 0 0 - 0 0 

2017 0 0 0 - 0 0 

2018 <1 1 <1 - <1 <1 

2019 2 14 <1 - 1 <1 

2020 3 22 1 - 1 <1 

2021 4 30 2 - 1 <1 

2022 4 33 3 - 2 <1 

2023 7 54 4 - 4 <1 

2024 11 80 4 - 5 1 

2025 7 48 3 - 3 <1 

2026 5 37 2 - 3 <1 

2027 3 20 2 - 3 <1 

2028 <1 2 1 - 1 <1 

2029 <1 <1 <1 - <1 <1 

ELT 0.01 0.08 0.14 - 0.01 <0.01 

LLT 0.01 0.07 0.14 - 0.01 <0.01 

De Minimis 100 100 100 - 100 100 

a NOX emissions in excess of 100 tons per year within federally designated PM10 and PM2.5 nonattainment 
or maintenance areas trigger a secondary PM10 and PM2.5 precursor threshold. NOX emissions in excess of 
this secondary threshold could conflict with the applicable PM10 and PM2.5 SIPs. Accordingly, NOX offsets 
pursued for the purposes of general conformity for those years in which NOX emissions exceed 100 tons 
must occur within the federally designated PM2.5 nonattainment and PM10 maintenance areas, as 
applicable.  

b The proposed water conveyance facility is located within a federally designated CO attainment 
area. Accordingly, CO emissions generated by construction of CM1 are not subject to the General 
Conformity Rule and are excluded from the emissions summary and general conformity analysis (40 CFR 
Part 51 and 93, Section III.A). Emissions presented in the table are limited those generated by haul trucks, 
which would occur in federally designated CO maintenance area. 

c There are no federally designated PM10 maintenance areas in Yolo County. Accordingly, PM10 emissions 
generated by construction of CM1 in Yolo County are not subject to the General Conformity Rule and are 
excluded from the emissions summary and general conformity analysis for the SFNA (40 CFR Part 51 and 
93, Section III.A). Emissions presented in the table are limited those generated within Sacramento County. 

d There are no federally designated PM10 nonattainment or maintenance areas in the SFBAAB. Accordingly, 
PM10 emissions generated by construction of CM1 are not subject to the General Conformity Rule and are 
excluded from the emissions summary and general conformity analysis (40 CFR Part 51 and 93, Section 
III.A). 

 1 

San Joaquin Valley Air Basin 2 

As shown in Table 22-92, implementation of Alternative 3 would exceed the following SJVAB federal 3 

de minimis thresholds: 4 

 ROG: 2020–2025 5 

 NOX: 2019–2026 6 
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ROG and NOX are precursors to ozone and NOX is a precursor to PM, for which the SJVAB is in 1 

nonattainment for the NAAQS. Since project emissions exceed the federal de minimis threshold for 2 

ROG and NOX, a general conformity determination must be made to demonstrate that total direct 3 

and indirect emissions of ROG and NOX would conform to the appropriate SJVAB SIP for each year of 4 

construction in which the de minimis thresholds are exceeded. 5 

NOX is also a precursor to PM and can contribute to PM formation. As discussed above, the SJVAB is 6 

currently designated maintenance for the PM10 NAAQS and nonattainment for the PM2.5 NAAQS. 7 

NOX emissions in excess of 100 tons per year trigger a secondary PM precursor threshold, and could 8 

conflict with the applicable PM10 and PM2.5 SIPs. As shown in Table 22-92, NOX emissions 9 

generated by construction activities in the SJVAB would exceed 100 tons per year between 2020 and 10 

2024. NOX offsets pursued for the purposes of general conformity for those years in which NOX 11 

emissions exceed 100 tons must occur within the federally designated PM2.5 nonattainment and 12 

PM10 maintenance areas of the SJVAB, which are consistent with the larger nonattainment 13 

boundary for ozone. 14 

As shown in Appendix 22E, General Conformity Determination, Attachment 22E-1, SJVAPCD confirms 15 

that sufficient emissions reduction credits would be available to fully offset ROG and NOX emissions 16 

in excess of the federal de minimis thresholds zero through implementation of Mitigation Measures 17 

AQ-4a and 4b. Mitigation Measures AQ-4a and 4b will ensure the requirements of the mitigation and 18 

offset program are implemented and conformity requirements for ROG and NOX are met, should 19 

Alternative 3 be selected as the APA. 20 

Mitigation Measure AQ-4a: Mitigate and Offset Construction-Generated Criteria Pollutant 21 

Emissions within SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General 22 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 23 

Applicable SJVAPCD CEQA Thresholds for Other Pollutants 24 

Please see Mitigation Measure AQ-4a under Impact AQ-4 in the discussion of Alternative 1A. 25 

Mitigation Measure AQ-4b: Develop an Alternative or Complementary Offsite Mitigation 26 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 27 

within the SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General Conformity 28 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable SJVAPCD 29 

CEQA Thresholds for Other Pollutants 30 

Please see Mitigation Measure AQ-4b under Impact AQ-4 in the discussion of Alternative 1A. 31 

San Francisco Bay Area Air Basin 32 

As shown in Table 22-92, implementation of Alternative 3 would not exceed any of the SFBAAB 33 

federal de minimis thresholds. Accordingly, a general conformity determination is not required as 34 

total direct and indirect emissions would conform to the appropriate SFBAAB SIPs. 35 

CEQA Conclusion: SFNA and SJVAB are classified as nonattainment areas with regard to the ozone 36 

NAAQS and the impact of increases in criteria pollutant emissions above the air basin de minimis 37 

thresholds could conflict with or obstruct implementation of the applicable air quality plans. Since 38 

construction emissions in the SFNA and SJVAB would exceed the de minimis thresholds for ROG and 39 

NOX, this impact would be significant.  40 
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Mitigation Measures AQ-4a and AQ-4b would ensure project emissions would not result in an 1 

increase in regional ROG or NOX in the SJVAB. These measures would therefore ensure total direct 2 

and indirect ROG and NOX emissions generated by the project would conform to the appropriate 3 

SJVAB SIPs by offsetting the action’s emissions in the same or nearby area to net zero. Accordingly, 4 

impacts would be less than significant with mitigation in the SJVAB.  5 

Although Mitigation Measures AQ-1a and AQ-1b would reduce NOX in the SFNA, given the magnitude 6 

of NOX emissions and the limited geographic scope available for offsets (Sacramento County), 7 

neither measure could feasibly reduce NOX emissions to net zero for the purposes of general 8 

conformity. This impact would be significant and unavoidable in the SFNA.  9 

Emissions generated within the SFBAAB would not exceed the SFBAAB de minimis thresholds and 10 

would therefore conform to the appropriate SFBAAB SIPs. No mitigation is required.  11 

Impact AQ-21: Generation of Cumulative Greenhouse Gas Emissions during Construction of 12 

the Proposed Water Conveyance Facility 13 

NEPA Effects: GHG (CO2, CH4, N2O, SF6, and HFCs) emissions resulting from construction of 14 

Alternative 3 are presented in Table 22-93. Emissions with are presented with implementation of 15 

environmental commitments (see Appendix 3B, Environmental Commitments) and state mandates to 16 

reduce GHG emissions. State mandates include the RPS, LCFS, and Pavley. These mandates do not 17 

require additional action on the part of DWR, but will contribute to GHG emissions reductions. For 18 

example, Pavley and LCFS will improve the fuel efficiency of vehicles and reduce the carbon content 19 

of transportation fuels, respectively. Equipment used to construct the project will therefore be 20 

cleaner and less GHG intensive than if the state mandates had not been established. 21 

Table 22-94 summarizes CO2e emissions that would be generated in the BAAQMD, SMAQMD, 22 

SJVAPCD, and YSAQMD. The table does not include emissions from electricity generation as these 23 

emissions would be generated by power plants located throughout the state and the specific 24 

location of electricity-generating facilities is unknown (see discussion preceding this impact 25 

analysis). Due to the global nature of GHGs, the determination of effects is based on total emissions 26 

generated by construction (Table 22-93). GHG emissions presented in Table 22-93 are therefore 27 

provided for information purposes only. 28 

Construction of Alternative 3 would generate a total of 1.8 million metric tons of GHG emissions 29 

after implementation of environmental commitments and state mandates. This is equivalent to 30 

adding 376,000 typical passenger vehicles to the road during construction (U.S. Environmental 31 

Protection Agency 2014e). As discussed in section 22.3.2, Determination of Effects, any increase in 32 

emissions above net zero associated with construction of the BDCP water conveyance features 33 

would be adverse. Accordingly, this effect would be adverse. Mitigation Measure AQ-21, which 34 

would develop a GHG Mitigation Program to reduce construction-related GHG emissions to net zero, 35 

is available address this effect. 36 



 Air Quality and Greenhouse Gases 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

22-275 
2015 

ICF 00139.14 

 

Table 22-93. GHG Emissions from Construction of Alternative 3 (metric tons/year)a 
1 

Year 
Equipment and 
Vehicles (CO2e) 

Electricity (CO2e) 
Concrete Batching 

(CO2) 
Total CO2e 

2016 0 0 335 335 

2017 0 0 0 0 

2018 6,978 600 41,658 49,236 

2019 34,241 3,355 6,543 44,139 

2020 60,925 16,114 40,658 117,697 

2021 92,210 42,900 80,642 215,752 

2022 102,778 60,242 122,225 285,245 

2023 120,495 53,627 119,332 293,455 

2024 137,213 55,937 142,771 335,921 

2025 95,792 37,735 95,335 228,861 

2026 72,708 13,472 22,846 109,026 

2027 49,077 2,573 32,947 84,597 

2028 14,754 68 6,482 21,304 

2029 1,300 2 0 1,302 

Total 788,471 286,625 711,774 1,786,869 

a Emissions estimates do not account for GHG flux from land disturbance. Surface and subsurface (e.g., 
tunneling) activities may oxidize peat soils, releasing GHG emissions. However, recent geotechnical 
surveys indicated that peat is negligible below 80 feet of depth. The tunnel will be placed below this 
range and the design adjusted if peat soils are discovered. Peat material encountered during surface 
excavation for non-tunnel work will be covered with top soil to reduce oxidation when needed. 

Values may not total correctly due to rounding.  

CEQA Conclusion: Construction of Alternative 3 would generate a total of 1.8 million metric tons of 2 

GHG emissions. This is equivalent to adding 376,000 typical passenger vehicles to the road during 3 

construction (U.S. Environmental Protection Agency 2014e). As discussed in section 22.3.2, 4 

Determination of Effects, any increase in emissions above net zero associated with construction of 5 

the BDCP water conveyance features would be significant. Mitigation Measure AQ-21 would develop 6 

a GHG Mitigation Program to reduce construction-related GHG emissions to net zero. Accordingly, 7 

this impact would be less-than-significant with implementation of Mitigation Measure AQ-21. 8 

Table 22-94. Total CO2e Emissions from Construction of Alternative 3 by Air District (metric 9 

tons/year)a 
10 

Air District  Equipment and Vehicles (CO2e) Concrete Batching (CO2)a Total CO2eb 

SMAQMD 315,945 427,064 743,009 

YSAQMD 28,488 0 28,488 

SJVAPCD 281,182 142,355 423,536 

BAAQMD 162,856 142,355 305,211 

a Emissions assigned to each air district based on the number of batching plants located in that air district.  
b Values may not total correctly due to rounding. 

 11 
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Mitigation Measure AQ-21: Develop and Implement a GHG Mitigation Program to Reduce 1 

Construction Related GHG Emissions to Net Zero (0) 2 

Please see Mitigation Measure AQ-21 under Impact AQ-21 in the discussion of Alternative 1A. 3 

Impact AQ-22: Generation of Cumulative Greenhouse Gas Emissions from Operation and 4 

Maintenance of the Proposed Water Conveyance Facility and Increased Pumping 5 

NEPA Effects: Operation of Alternative 3 would generate direct and indirect GHG emissions. Sources 6 

of direct emissions include heavy-duty equipment, on road crew trucks, and employee vehicle 7 

traffic. Indirect emissions would be generated predominantly by electricity consumption required 8 

for pumping as well as, maintenance, lighting, and other activities.  9 

Table 22-95 summarizes long-term operational GHG emissions associated with operations, 10 

maintenance, and increased SWP pumping. Emissions were quantified for both ELT and LLT 11 

conditions, although activities would take place annually until project decommissioning. Emissions 12 

include state mandates to reduce GHG emissions (described in Impact AQ-21) are presented (there 13 

are no BDCP specific operational environmental commitments). Total CO2e emissions are compared 14 

to both the No Action Alternative (NEPA point of comparison) and Existing Conditions (CEQA 15 

baseline). As discussed in Section 22.3.1.2, equipment emissions are assumed to be zero under both 16 

the No Action Alternative (NEPA point of comparison) and Existing Conditions (CEQA baseline). The 17 

equipment emissions presented in Table 22-95 are therefore representative of project impacts for 18 

both the NEPA and CEQA analysis. 19 

Table 22-95. GHG Emissions from Operation, Maintenance, and Increased SWP Pumping, 20 

Alternative 3 (metric tons/year) 21 

Condition  Equipment CO2e 

Electricity CO2e 

 

Total CO2e 

NEPA Point of 
Comparison 

CEQA 
Baseline 

NEPA Point of 
Comparison 

CEQA 
Baseline 

ELT  302 - 184,015  - 184,316 

LLT  298 43,634 13,616  43,932 13,914 

Note: The NEPA point of comparison compares total CO2e emissions after implementation of Alternative 3 
to the No Action Alternative, whereas the CEQA baseline compares total CO2e emissions to Existing 
Conditions. 

 22 

Table 22-96 summarizes equipment CO2e emissions that would be generated in the BAAQMD, 23 

SMAQMD, and SJVAPCD (no operational emissions would be generated in the YSAQMD). The table 24 

does not include emissions from SWP pumping as these emissions would be generated by power 25 

plants located throughout the state (see discussion preceding this impact analysis). GHG emissions 26 

presented in Table 22-96 are therefore provided for information purposes only. 27 
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Table 22-96. Equipment CO2e Emissions from Operation and Maintenance of Alternative 3 by Air 1 

District (metric tons/year) 2 

Air District ELT  LLT 

SMAQMD 247 242 

SJVAPCD 25 26 

BAAQMD 30 31 

Total 302 298 

a Emissions do not include emissions generated by increased SWP pumping. 

 3 

SWP Operational and Maintenance GHG Emissions Analysis 4 

Alternative 3 would add approximately 1,514 GWh39 of additional net electricity demand to 5 

operation of the SWP each year assuming 2060 conditions. Conditions at 2060 (LLT) are used for 6 

this analysis because they yield the largest potential additional net electricity requirements and 7 

therefore represent the largest potential impact. This 1,514 GWh is based on assumptions of future 8 

conditions and operations and includes all additional energy required to operate the project with 9 

BDCP Alternative 3 including any additional energy associated with additional water being moved 10 

through the system. 11 

In the CAP, DWR developed estimates of historical, current, and future GHG emissions. Figure 22-15 12 

shows those emissions as they were projected in the CAP and how those emissions projections 13 

would change with the additional electricity demands needed to operate the SWP with the addition 14 

of BDCP Alternative 3. As shown in Figure 22-15, in 2024, the year BDCP Alternative 3 is projected 15 

to go online, DWR total emissions jump from around 912,000 metric tons of CO2e to around 1.6 16 

million metric tons of CO2e. This elevated level is approximately 300,000 metric tons of CO2e above 17 

DWR’s designated GHG emissions reduction trajectory (red line, which is the linear interpolation 18 

between DWR’s 2020 GHG emissions goal and DWR’s 2050 GHG emissions goal.) The projection 19 

indicates that after the initial jump in emissions, existing GHG emissions reduction measures would 20 

bring the elevated GHG emissions level back down below DWR’s GHG emissions reduction trajectory 21 

by 2042 and that DWR would still achieve its GHG emission reduction goal by 2050. 22 

Because employing only DWR’s existing GHG emissions reduction measures would result in a large 23 

initial increase in emissions and result in DWR emissions exceeding the emissions reduction 24 

trajectory for several years, DWR will take additional actions to reduce GHG emissions if BDCP 25 

Alternative 3 is implemented. 26 

The CAP sets forth DWR’s plan to manage its activities and operations to achieve its GHG emissions 27 

reduction goals. The CAP commits DWR to monitoring its emissions each year and evaluating its 28 

emissions every five years to determine whether it is on a trajectory to achieve its GHG emissions 29 

reduction goals. If it appears that DWR will not meet the GHG emission reduction goals established 30 

in the plan, DWR may make adjustments to existing emissions reduction measures, devise new 31 

measures to ensure achievement of the goals, or take other action. Given the scale of additional 32 

                                                             
39 Estimated net energy demand differs slightly from what is presented in Chapter 21, Energy. This is because the 
above analysis includes energy needed for transmission and distribution of water along the Valley String, which is 
required to enable a comparison with the assumptions in DWR’s CAP.  
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emissions that BDCP Alternative 3 would add to DWR’s total GHG emissions, DWR has evaluated the 1 

most likely method that it would use to compensate for such an increase in GHG emissions: 2 

modification of DWR’s REPP. The DWR REPP (GHG emissions reduction measure OP-1 in the CAP) 3 

describes the amount of additional renewable energy that DWR expects to purchase each year to 4 

meet its GHG emissions reduction goals. The REPP lays out a long-term strategy for renewable 5 

energy purchases, though actual purchases of renewable energy may not exactly follow the schedule 6 

in the REPP and will ultimately be governed by actual operations, measured emissions, and 7 

contracting. 8 

Table 22-97 below shows how the REPP could be modified to accommodate BDCP Alternative 3, and 9 

shows that additional renewable energy resources could be purchased during years 2022–2025 10 

over what was programmed in the original REPP. The net result of this change is that by 2026 11 

DWR’s energy portfolio would contain nearly 1,514 GWh of renewable energy (in addition to 12 

hydropower generated at SWP facilities). This amount is considerably larger than the amount called 13 

for in the original DWR REPP (1,492 compared to 792). In later years, 2031–2050, DWR would bring 14 

on slightly fewer additional renewable resources than programmed in the original REPP. Figure 22-15 

16 shows how this modified Renewable Energy Procurement Plan would affect DWR’s projected 16 

future emissions with BDCP Alternative 3. 17 

Table 22-97. Changes in Expected Renewable Energy Purchases 2011–2050 (Alternative 3) 18 

Year(s) 

Additional GWh of Renewable Power Purchased (Above previous year) 

Original CAP New CAP 

2011–2020 36 36 

2021 72 72 

2022–2025 72 247 

2026–2030 72 72 

2031–2040 108 63 

2041–2050 144 74 

Total Cumulative  52,236 61,111 

 19 

As shown in the analysis above and consistent with the analysis contained in the CAP and associated 20 

Initial Study and Negative Declaration for the CAP, BDCP Alternative 3 would not adversely affect 21 

DWR’s ability to achieve the GHG emissions reduction goals set forth in the CAP. Further, Alternative 22 

3 would not conflict with any of DWR’s specific action GHG emissions reduction measures and 23 

implements all applicable project level GHG emissions reduction measures as set forth in the CAP. 24 

BDCP Alternative 3 is therefore consistent with the analysis performed in the CAP. There would be 25 

no adverse effect. 26 

CEQA Conclusion: SWP GHG emissions currently are below 1990 levels and achievement of the 27 

goals of the CAP means that total DWR GHG emissions will be reduced to 50% of 1990 levels by 28 

2020 and to 80% of 1990 levels by 2050. The implementation of BDCP Alternative 3 would not 29 

affect DWR’s established emissions reduction goals or baseline (1990) emissions and therefore 30 

would not result in a change in total DWR emissions that would be considered significant. Prior 31 

adoption of the CAP by DWR already provides a commitment on the part of DWR to make all 32 

necessary modifications to DWR’s REPP (as described above) or any other GHG emission reduction 33 

measure in the CAP that are necessary to achieve DWR’s GHG emissions reduction goals. Therefore 34 

no amendment to the approved CAP is necessary to ensure the occurrence of the additional GHG 35 
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emissions reduction activities needed to account for BDCP-related operational emissions. The effect 1 

of BDCP Alternative 3 with respect to GHG emissions is less than cumulatively considerable and 2 

therefore less than significant. No mitigation is required. 3 

Impact AQ-23: Generation of Cumulative Greenhouse Gas Emissions from Increased CVP 4 

Pumping as a Result of Implementation of CM1 5 

NEPA Effects: As previously discussed, DWR’s CAP cannot be used to evaluate environmental 6 

impacts associated with increased CVP pumping, as emissions associated with CVP are not under 7 

DWR’s control and are not included in the CAP. Accordingly, GHG emissions resulting from increased 8 

CVP energy use are evaluated separately from GHG emissions generated as a result of SWP energy 9 

use. 10 

Under Alternative 3, operation of the CVP yields the generation of clean, GHG emissions-free, 11 

hydroelectric energy. This electricity is sold into the California electricity market or directly to 12 

energy users. Analysis of the No Action Alternative indicates that the CVP generates and will 13 

continue to generate all of the electricity needed to operate the CVP system and approximately 14 

3,500 GWh of excess hydroelectric energy that would be sold to energy users throughout California. 15 

Implementation of Alternative 3, however, would result in an increase of 153 GWh in the demand 16 

for CVP generated electricity, which would result in a reduction of 153 GWh or electricity available 17 

for sale from the CVP to electricity users. This reduction in the supply of GHG emissions-free 18 

electricity to the California electricity users could result in a potential indirect effect of the project, 19 

as these electricity users would have to acquire substitute electricity supplies that may result in GHG 20 

emissions (although additional conservation is also a possible outcome as well). 21 

It is unknown what type of power source (e.g., renewable, natural gas) would be substituted for CVP 22 

electricity or if some of the lost power would be made up with higher efficiency. Given State 23 

mandates for renewable energy and incentives for energy efficiency, it is possible that a 24 

considerable amount of this power would be replaced by renewable resources or would cease to be 25 

needed as a result of higher efficiency. However, to ensure a conservative analysis, indirect 26 

emissions were quantified for the entire quantity of electricity (153 GWh) using the current and 27 

future statewide energy mix (adjusted to reflect RPS) (please refer to Appendix 22A, Air Quality 28 

Analysis Methodology, for additional detail on quantification methods). 29 

Substitution of 153 GWh of electricity with a mix of sources similar to the current statewide mix 30 

would result in emissions of 42,816 metric tons of CO2e; however, under expected future conditions 31 

(after full implementation of the RPS), emissions would be 33,271 metric tons of CO2e. 32 

Use of CVP hydroelectricity to meet increased electricity demand from operation of CVP facilities 33 

associated with Alternative 3 would reduce available CVP hydroelectricity to other California 34 

electricity users. Substitution of the lost electricity with electricity from other sources could 35 

indirectly result in an increase of GHG emissions that is comparable or larger than the level of GHG 36 

emissions that trigger mandatory GHG reporting for major facilities. As a result, these emissions 37 

could contribute to a cumulatively considerable effect and are therefore adverse. However, these 38 

emissions would be caused by dozens of independent electricity users, who had previously bought 39 

CVP power, making decisions about different ways to substitute for the lost power. These decisions 40 

are beyond the control of Reclamation or any of the other BDCP Lead Agencies. Further, monitoring 41 

to determine the actual indirect change in emissions as a result of BDCP actions would not be 42 

feasible. In light of the impossibility of predicting where any additional emissions would occur, as 43 
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well as Reclamation’s lack of regulatory authority over the purchasers of power in the open market, 1 

no workable mitigation is available or feasible. 2 

CEQA Conclusion: Operation of the CVP is a federal activity beyond the control of any State agency 3 

such as DWR, and the power purchases by private entities or public utilities in the private 4 

marketplace necessitated by a reduction in available CVP-generated hydroelectric power are beyond 5 

the control of the State, just as they are beyond the control of Reclamation. For these reasons, there 6 

are no feasible mitigation measures that could reduce this potentially significant indirect impact, 7 

which is solely attributable to operations of the CVP and not the SWP, to a less than significant level. 8 

This impact is therefore determined to be significant and unavoidable. 9 

Impact AQ-24: Generation of Regional Criteria Pollutants from Implementation of CM2–CM11 10 

NEPA Effects: Table 22-29 summarizes potential construction and operational emissions that may 11 

be generated by implementation of CM2–CM11. See the discussion of Impact AQ-24 under 12 

Alternative 1A. 13 

Criteria pollutants from restoration and enhancement actions could exceed applicable general 14 

conformity de minimis levels and applicable local thresholds. The effect would vary according to the 15 

equipment used in construction of a specific conservation measure, the location, the timing of the 16 

actions called for in the conservation measure, and the air quality conditions at the time of 17 

implementation; these effects would be evaluated and identified in the subsequent project-level 18 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. The 19 

effect of increases in emissions during implementation of CM2–CM11 in excess of applicable general 20 

conformity de minimis levels and air district regional thresholds (Table 22-8) could violate air basin 21 

SIPs and worsen existing air quality conditions. Mitigation Measure AQ-24 would be available to 22 

reduce this effect, but emissions would still be adverse. 23 

CEQA Conclusion: Construction and operational emissions associated with the restoration and 24 

enhancement actions would result in a significant impact if the incremental difference, or increase, 25 

relative to Existing Conditions exceeds the applicable local air district thresholds shown in Table 22-26 

8; these effects are expected to be further evaluated and identified in the subsequent project-level 27 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. 28 

Mitigation Measure AQ-24 would be available to reduce this effect, but may not be sufficient to 29 

reduce emissions below applicable air quality management district thresholds (see Table 22-8). 30 

Consequently, this impact would be significant and unavoidable. 31 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 32 

District Regulations and Recommended Mitigation are Incorporated into Future 33 

Conservation Measures and Associated Project Activities 34 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 35 

Impact AQ-25: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 36 

Matter, Carbon Monoxide, and Diesel Particulate Matter from Implementation of CM2–CM11 37 

NEPA Effects: The potential for Alternative 3 to expose sensitive receptors increased health hazards 38 

from localized PM, CO, and DPM would be similar to Alternative 1A. Activities shown in Table 22-29 39 

with the greatest potential to have short or long-term air quality impacts are also anticipated to 40 

have the greatest potential to expose receptors to substantial pollutant concentrations. The effect 41 
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would vary according to the equipment used, the location and timing of the actions called for in the 1 

conservation measure, the meteorological and air quality conditions at the time of implementation, 2 

and the location of receptors relative to the emission source. Potential health effects would be 3 

evaluated and identified in the subsequent project-level environmental analysis conducted for the 4 

CM2–CM11 restoration and enhancement actions. 5 

The effect of increases in PM, CO, or DPM (cancer and non-cancer-risk) in excess of applicable air 6 

district thresholds (Table 22-8) at receptor locations could result in adverse health impacts. 7 

Mitigation Measures AQ-24 and AQ-25 would be available to reduce this effect. 8 

CEQA Conclusion: Construction and operational emissions associated with the restoration and 9 

enhancement actions under Alternative 3 would result in a significant impact if PM, CO, or DPM 10 

(cancer and non-cancer-risk) concentrations at receptor locations exceed the applicable local air 11 

district thresholds shown in Table 22-8; these effects are expected to be further evaluated and 12 

identified in the subsequent project-level environmental analysis conducted for the CM2–CM11 13 

restoration and enhancement actions. Mitigation Measures AQ-24 and AQ-25 would ensure localized 14 

concentrations at receptor locations would be below applicable air quality management district 15 

thresholds (see Table 22-8). Consequently, this impact would be less than significant.  16 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 17 

District Regulations and Recommended Mitigation are Incorporated into Future 18 

Conservation Measures and Associated Project Activities 19 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 20 

Mitigation Measure AQ-25: Prepare a Project-Level Health Risk Assessment to Reduce 21 

Potential Health Risks from Exposure to Localized DPM and PM Concentrations  22 

Please see Mitigation Measure AQ-25 under Impact AQ-25 in the discussion of Alternative 1A. 23 

Impact AQ-26: Creation of Potential Odors Affecting a Substantial Number of People from 24 

Implementation of CM2–CM11 25 

NEPA Effects: The potential for Alternative 3 to expose sensitive receptors increased odors would 26 

be similar to Alternative 1A. Accordingly, construction activities associated with CM2-CM11 are not 27 

anticipated to result in nuisance odors. Similarly, while restored land uses associated with the 28 

program have the potential to generate odors from natural processes, the emissions would be 29 

similar in origin and magnitude to the existing land use types in the restored area (e.g., managed 30 

wetlands). Moreover, specific odor effects would be evaluated and identified in the subsequent 31 

project-level environmental analysis conducted for the CM2–CM11 restoration and enhancement 32 

actions. Accordingly, odor-related effects associated with CM2–CM11 would not be adverse.  33 

CEQA Conclusion: Alternative 3 would not result in the addition of major odor producing facilities. 34 

Diesel emissions during construction could generate temporary odors, but these would quickly 35 

dissipate and cease once construction is completed. Increases in wetland, tidal, and upland habitats 36 

may increase the potential for odors from natural processes. However, the origin and magnitude of 37 

odors would be similar to the existing land use types in the restored area (e.g., managed wetlands). 38 

Moreover, specific odor impacts would be evaluated and identified in the subsequent project-level 39 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. 40 
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Accordingly, the impact of exposure of sensitive receptors to potential odors would be less than 1 

significant. No mitigation is required. 2 

Impact AQ-27: Generation of Cumulative Greenhouse Gas Emissions from Implementation of 3 

CM2–CM11 4 

NEPA Effects: CM2–CM11 implemented under Alternative 3 would result in local GHG emissions 5 

from construction equipment and vehicle exhaust, similar to Alternative 1A. Restoration activities 6 

with the greatest potential for emissions include those that break ground and require use of 7 

earthmoving equipment. The type of restoration action and related construction equipment use are 8 

shown in Table 22-29. Implementing CM2–CM11 would also affect long-term sequestration rates 9 

through land use changes, such as conversion of agricultural land to wetlands, inundation of peat 10 

soils, drainage of peat soils, and removal or planting of carbon-sequestering plants. 11 

Without additional information on site-specific characteristics associated with each of the 12 

restoration components, a complete assessment of GHG flux from CM2–CM11 is currently not 13 

possible. The effect of carbon sequestration and CH4 generation would vary by land use type, season, 14 

and chemical and biological characteristics; these effects would be evaluated and identified in the 15 

subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 16 

enhancement actions. Mitigation Measures AQ-24 and AQ-27 would be available to reduce this 17 

effect. However, due to the potential for increases in GHG emissions from construction and land use 18 

change, this effect would be adverse. 19 

CEQA Conclusion: The restoration and enhancement actions under Alternative 3 could result in a 20 

significant impact if activities are inconsistent with applicable GHG reduction plans, do not 21 

contribute to a lower carbon future, or generate excessive emissions, relative to other projects 22 

throughout the state. These effects are expected to be further evaluated and identified in the 23 

subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 24 

enhancement actions. Mitigation Measures AQ-24 and AQ-27 would be available to reduce this 25 

impact, but may not be sufficient to reduce to a less-than-significant level. Consequently, this impact 26 

would be significant and unavoidable. 27 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 28 

District Regulations and Recommended Mitigation are Incorporated into Future 29 

Conservation Measures and Associated Project Activities 30 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 31 

Mitigation Measure AQ-27: Prepare a Land Use Sequestration Analysis to Quantify and 32 

Mitigate (as Needed) GHG Flux Associated with Conservation Measures and Associated 33 

Project Activities 34 

Please see Mitigation Measure AQ-27 under Impact AQ-27 in the discussion of Alternative 1A. 35 

22.3.3.9 Alternative 4—Dual Conveyance with Modified Pipeline/Tunnel 36 

and Intakes 2, 3, and 5 (9,000 cfs; Operational Scenario H) 37 

A total of three intakes would be constructed under Alternative 4. For the purposes of this analysis, 38 

it was assumed that Intakes 2, 3, and 5 (on the east bank of the Sacramento River) would be 39 

constructed under Alternative 4. Under this alternative, an intermediate forebay would also be 40 
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constructed, and the conveyance facility would be a buried pipeline and tunnels (Figures 3-9 and 3-1 

10 in Chapter 3, Description of Alternatives). 2 

Construction and operation of Alternative 4 would require the use of electricity, which would be 3 

supplied by the California electrical grid. Power plants located throughout the state supply the grid 4 

with power, which will be distributed to the Study area to meet project demand. Power supplied by 5 

statewide power plants will generate criteria pollutants. Because these power plants are located 6 

throughout the state, criteria pollutant emissions associated with Alternative 4 electricity demand 7 

cannot be ascribed to a specific air basin or air district within the Study area. Criteria pollutant 8 

emissions from electricity consumption, which are summarized in Table 22-98 for Alternative 4 9 

Scenarios H1 through H4, are therefore provided for informational purposes only and are not 10 

included in the impact conclusion. 11 

Construction activities would generate emissions of ozone precursors (ROG and NOX), CO, PM10, 12 

PM2.5, and SO2. Table 22-99 summarizes criteria pollutant emissions that would be generated in the 13 

BAAQMD, SMAQMD, SJVAPCD, and YSAQMD in pounds per day and tons per year. Emissions 14 

estimates include implementation of environmental commitments (see Appendix 3B, Environmental 15 

Commitments). Although emissions are presented in different units (pounds and tons), the amounts 16 

of emissions are identical (i.e., 2,000 pounds is identical to 1 ton). Summarizing emissions in both 17 

pounds per day and tons per year is necessary to evaluate project-level effects against the 18 

appropriate air district thresholds, which are given in both pounds and tons (see Table 22-8). 19 
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Table 22-98. Criteria Pollutant Emissions from Electricity Consumption: Construction and Net 1 

Project Operations, Alternative 4 (tons/year) a,b 
2 

Year Analysis ROG CO NOX PM10 PM2.5c SO2 
2016 - 0 0 0 0 0 0 
2017 - 0 0 0 0 0 0 
2018 - <1 1 <1 <1 <1 <1 
2019 - <1 3 <1 <1 <1 1 
2020 - <1 19 1 2 2 8 
2021 - <1 50 4 4 4 21 
2022 - 1 70 5 6 6 30 
2023 - <1 62 5 5 5 26 
2024 - <1 65 5 5 5 27 
2025 - <1 44 3 4 4 19 
2026 - <1 16 1 1 1 7 
2027 - <1 4 <1 <1 <1 2 
2028 - <1 1 <1 <1 <1 <1 
2029 - <1 <1 <1 <1 <1 <1 
Scenario H1        
ELT CEQA 1 10 133 11 11 56 
LLT NEPA 2 16 217 18 18 92 
LLT CEQA <1 4 52 4 4 22 
Scenario H2        
ELT CEQA <0 -1 -9 -1 -1 -4 
LLT NEPA 1 6 85 7 7 36 
LLT CEQA -1 -6 -80 -7 -7 -34 
Scenario H3        
ELT CEQA <1 4 55 5 5 23 
LLT NEPA 1 10 143 12 12 61 
LLT CEQA <0 -2 -22 -2 -2 -9 
Scenario H4        
ELT CEQA -1 -6 -80 -7 -7 -34 
LLT NEPA <1 1 16 1 1 7 
LLT CEQA -1 -11 -150 -13 -13 -63 
NEPA = Compares criteria pollutant emissions after implementation of Alternative 4 to the No Action 

Alternative. 
CEQA  = Compares criteria pollutant emissions after implementation of Alternative 4 to Existing 

Conditions. 
a Emissions assume implementation of RPS (see Appendix 22A, Air Quality Analysis Methodology). Power 

plants that generate electricity for the proposed project would be subject to local air district permitting 
requirements, including standards to implement BACT to reduce criteria pollutant emissions. 

b Because GHG emissions are cumulative (see Section 22.3.2.1) and not evaluated at the local air basin or 
air district level, they are discussed in Impacts AQ-21 and AQ-22. The GHG analysis for SWP power 
utilizes actual and forecasted GHG emissions rates for the SWP system, which differs slightly from the 
above analysis. Statewide grid average emission factors were utilized for the above analysis as criteria 
pollutant emission factors for SWP were unavailable. Please also note that the above analysis does not 
account for additional renewable energy that will be procured through modifications to DWR’s REPP (see 
Impact AQ-22). Accordingly, the emissions results presented above represent a conservative assessment 
of potential criteria pollutant emissions. 

c Emission factors for PM2.5 are currently unavailable. Consequently, PM2.5 emissions were assumed to 
equal PM10 emissions. Because PM2.5 represents a fraction of PM10, this approach represents a 
conservative assessment of PM2.5 emissions from electricity consumption.  

 3 
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As shown in Appendix 22B, Air Quality Assumptions, construction activities during several phases 1 

will likely occur concurrently. To ensure a conservative analysis, the maximum daily emissions 2 

during these periods of overlap were estimated assuming all equipment would operate at the same 3 

time—this gives the maximum total project-related air quality impact during construction. 4 

Accordingly, the daily emissions estimates represent a conservative assessment of construction 5 

impacts. Exceedances of the air district thresholds are shown in underlined text. 6 

 7 
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Table 22-99. Criteria Pollutant Emissions from Construction of Alternative 4 (pounds/day and tons/year) 1 

Year 

Maximum Daily Emissions (pounds/day) Annual Emissions (tons/year) 

Bay Area Air Quality Management District Bay Area Air Quality Management District 

ROG NOX CO 
PM10 PM2.5 

SO2 ROG NOX CO 
PM10 PM2.5 

SO2 
Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total 

2016 1 15 16 <1 3 3 <1 <1 1 <1 <1 1 2 <1 <1 <1 <1 <1 <1 <1 

2017 3 49 25 <1 27 28 <1 7 7 1 <1 1 2 <1 <1 <1 <1 <1 <1 <1 

2018 50 498 381 7 257 234 7 52 53 8 3 20 20 0 11 12 <1 2 2 <1 

2019 41 487 268 4 309 283 4 63 61 4 2 19 16 0 16 16 <1 2 2 <1 

2020 56 619 420 9 438 326 9 84 74 54 5 46 40 1 25 26 1 4 5 7 

2021 82 898 605 17 474 369 16 92 90 127 8 72 58 2 34 35 2 6 7 12 

2022 84 907 609 17 483 379 16 95 92 127 10 98 74 2 40 43 2 7 9 19 

2023 86 934 631 17 500 395 16 103 100 128 10 99 75 2 39 42 2 7 9 19 

2024 196 1,680 1,243 25 682 586 24 131 137 140 15 129 104 3 50 52 3 8 11 20 

2025 203 1,700 1,260 26 676 580 25 129 136 147 19 148 125 2 51 53 2 8 11 13 

2026 144 1,154 855 10 600 489 10 113 104 10 10 67 61 1 34 34 1 5 6 1 

2027 108 871 673 16 501 487 16 98 109 10 9 58 54 1 31 32 1 5 6 1 

2028 110 842 675 9 419 399 8 79 83 9 6 40 39 1 26 26 <1 4 4 1 

2029 16 177 108 1 225 197 1 42 39 2 <1 1 1 <1 5 5 <1 1 1 <1 

Thresholds 54 54 - 82 BMPs - 54 BMPs - - - - - - - - - - - - 

Year 

Sacramento Metropolitan Air Quality Management District Sacramento Metropolitan Air Quality Management District 

ROG NOX CO 
PM10 PM2.5 

SO2 ROG NOX CO 
PM10 PM2.5 

SO2 
Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total 

2016 3 31 33 1 6 6 1 1 1 1 <1 3 4 <1 <1 <1 <1 <1 <1 <1 

2017 7 73 62 9 19 29 9 3 13 1 <1 4 5 <1 <1 1 <1 <1 1 <1 

2018 18 209 132 18 149 163 18 25 38 2 1 6 9 2 7 9 2 1 3 <1 

2019 75 730 508 20 258 278 20 41 61 3 5 41 35 2 19 21 2 3 4 <1 

2020 81 839 648 10 399 409 10 57 67 3 6 62 46 1 29 30 1 4 4 <1 

2021 107 1,036 876 12 429 440 12 66 75 6 10 81 85 1 39 40 1 5 6 <1 

2022 120 1,183 969 12 458 469 12 70 81 10 11 81 88 1 39 40 1 6 7 1 

2023 113 934 887 10 422 429 10 67 74 7 10 72 80 1 37 38 1 6 6 <1 

2024 153 1,247 991 15 445 460 14 76 91 12 11 80 80 1 35 36 1 5 7 1 

2025 164 1,273 1,059 16 449 465 15 77 92 12 13 96 91 1 39 41 1 6 7 1 

2026 147 1,236 981 15 446 461 14 72 86 12 12 87 86 1 33 34 1 5 6 1 

2027 151 1,254 929 15 437 452 14 70 84 9 11 79 67 1 32 33 1 4 5 <1 

2028 60 434 354 4 238 240 4 40 42 2 3 19 24 <1 19 19 <1 3 3 <1 

2029 60 416 356 4 196 200 4 31 35 8 3 19 18 <1 13 13 <1 2 2 <1 

Thresholds - 85 - - - - - - - - - - - - - - - - - - 
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Year 

San Joaquin Valley Air Pollution Control District San Joaquin Valley Air Pollution Control District 

ROG NOX CO 
PM10 PM2.5 

SO2 ROG NOX CO 
PM10 PM2.5 

SO2 
Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total 

2016 4 44 48 1 8 9 1 1 2 1 <1 4 5 <1 <1 <1 <1 <1 <1 <1 

2017 7 58 67 8 13 21 8 2 10 1 1 5 6 <1 <1 1 <1 <1 1 <1 

2018 44 342 358 20 113 128 20 14 32 6 3 20 22 2 8 9 2 1 3 <1 

2019 87 601 603 16 304 312 16 38 49 3 6 42 38 2 26 27 2 3 5 <1 

2020 146 1,125 1,027 18 585 603 17 70 87 16 12 95 95 1 46 48 1 6 7 2 

2021 156 1,143 1,158 17 583 599 17 71 87 37 14 104 120 2 46 47 2 6 7 3 

2022 142 1,077 1,258 17 493 509 16 62 78 37 16 112 145 2 45 47 2 6 8 6 

2023 117 803 1,080 13 349 361 12 45 57 36 14 92 130 2 33 35 1 5 6 6 

2024 100 635 956 9 251 260 9 34 43 36 12 74 117 1 23 24 1 3 5 6 

2025 96 604 906 9 202 212 9 28 37 36 10 62 99 1 18 19 1 3 4 4 

2026 55 360 521 4 193 197 4 25 29 1 6 39 55 <1 14 15 <1 2 2 <1 

2027 52 338 477 5 171 176 5 21 26 1 4 27 33 <1 14 14 <1 2 2 <1 

2028 38 254 263 3 90 92 3 12 14 1 2 10 12 <1 7 7 <1 1 1 <1 

2029 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Thresholds - - - - - - - - - - 10 10 - - - 15 - - 15 - 

Year 

Yolo Solano Air Quality Management District Yolo Solano Air Quality Management District 

ROG NOX CO 
PM10 PM2.5 

SO2 ROG NOX CO 
PM10 PM2.5 

SO2 
Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total 

2016 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2017 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2018 3 78 16 <1 21 22 <1 6 6 <1 <1 2 <1 <1 1 1 <1 <1 <1 <1 

2019 4 105 22 <1 29 29 <1 7 8 1 <1 4 1 <1 1 1 <1 <1 <1 <1 

2020 6 158 34 <1 43 43 <1 11 12 1 <1 2 <1 <1 1 1 <1 <1 <1 <1 

2021 6 155 34 <1 43 43 <1 11 12 1 <1 6 1 <1 2 2 <1 <1 <1 <1 

2022 7 174 39 1 50 51 1 13 13 1 <1 1 <1 <1 <1 <1 <1 <1 <1 <1 

2023 6 139 37 <1 50 51 <1 13 13 1 <1 1 <1 <1 <1 <1 <1 <1 <1 <1 

2024 6 136 37 <1 50 51 <1 13 13 1 <1 3 1 <1 1 1 <1 <1 <1 <1 

2025 5 114 32 <1 43 43 <1 11 11 1 <1 10 3 <1 4 4 <1 1 1 <1 

2026 5 111 32 <1 43 43 <1 11 11 1 <1 3 1 <1 1 1 <1 <1 <1 <1 

2027 5 108 31 <1 43 43 <1 11 11 1 <1 1 <1 <1 <1 <1 <1 <1 <1 <1 

2028 3 53 16 <1 21 22 <1 6 6 <1 <1 1 <1 <1 <1 <1 <1 <1 <1 <1 

2029 3 51 16 <1 21 22 <1 6 6 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 

Thresholds - - - - - 80 - - - - 10 10 - - - - - - - - 

 1 
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Operation and maintenance activities under Alternative 4 would result in emissions of ROG, NOX, CO, 1 

PM10, PM2.5, and SO2. Emissions were quantified for both ELT and LLT conditions, although 2 

activities would take place annually until project decommissioning. Future emissions, in general, are 3 

anticipated to lessen because of continuing improvements in vehicle and equipment engine 4 

technology. 5 

Table 22-100 summarizes criteria pollutant emissions associated with operation of Alternative 4 in 6 

the BAAQMD, SMAQMD, and SJVAPCD in pounds per day and tons per year (no operational 7 

emissions would be generated in the YSAMQD). The emissions summarized in Table 22-100 are 8 

representative of Scenarios H1 through H4. Although emissions are presented in different units 9 

(pounds and tons), the amounts of emissions are identical (i.e., 2,000 pounds is identical to 1 ton). 10 

Summarizing emissions in both pounds per day and tons per year is necessary to evaluate project-11 

level effects against the appropriate air district thresholds, which are given in both pounds and tons 12 

(see Table 22-8). 13 

Table 22-100. Criteria Pollutant Emissions from Operation of Alternative 4 (Scenarios H1 through 14 

H4) (pounds per day and tons per year) 15 

Condition 

Maximum Daily Emissions (pounds/day) Annual Emissions (tons/year) 

Bay Area Air Quality Management District Bay Area Air Quality Management District 

ROG NOX CO PM10 PM2.5 SO2 ROG NOX CO PM10 PM2.5 SO2 

ELT 4 27 50 9 3 <1 0.19 1.15 2.42 0.38 0.11 0.01 

LLT 4 23 48 8 2 <1 0.16 0.97 2.33 0.37 0.10 0.01 

Thresholds 54 54 - 82 82 - - - - - -  

Condition 

Sacramento Metropolitan Air Quality Management 
District 

Sacramento Metropolitan Air Quality Management 
District 

ROG NOX CO PM10 PM2.5 SO2 ROG NOX CO PM10 PM2.5 SO2 

ELT 4 24 43 7 2 <1 0.13 0.80 1.65 0.27 0.08 <0.01 

LLT 3 20 41 7 2 <1 0.11 0.68 1.58 0.26 0.07 <0.01 

Thresholds 65 65 - - - - - - - - - - 

Condition 

San Joaquin Valley Air Pollution Control District San Joaquin Valley Air Pollution Control District 

ROG NOX CO PM10 PM2.5 SO2 ROG NOX CO PM10 PM2.5 SO2 

ELT 3 19 36 6 2 <1 0.01 0.08 0.14 0.02 0.01 <0.01 

LLT 3 16 33 6 1 <1 0.01 0.07 0.13 0.02 0.01 <0.01 

Thresholds - - - - - - 10 10 - 15 15 - 

 16 

Impact AQ-1: Generation of Criteria Pollutants in Excess of the SMAQMD Regional Thresholds 17 

during Construction of the Proposed Water Conveyance Facility 18 

NEPA Effects: As shown in Table 22-99, construction emissions associated with Alternative 4 would 19 

exceed SMAQMD’s daily NOX threshold for all years between 2018 and 2029, even with 20 

implementation of environmental commitments (see Appendix 3B, Environmental Commitments). 21 

Since NOX is a precursor to ozone and PM, exceedances of SMAQMD’s daily NOX threshold could 22 

impact both regional ozone and PM formation, which could worsen regional air quality and air basin 23 

attainment of the NAAQS and CAAQS. 24 
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While equipment could operate at any work area identified for this alternative, the highest level of 1 

NOX emissions in the SMAQMD is expected to occur at those sites where the duration and intensity 2 

of construction activities would be greatest. This includes all intake and intake pumping plant sites 3 

along the east bank of the Sacramento River, as well as the intermediate forebay (and control 4 

structure) site west of South Stone Lake and east of the Sacramento River. 5 

DWR has identified several environmental commitments to reduce construction-related criteria 6 

pollutants in the SMAQMD. These commitments include performance standards for newer and 7 

cleaner off-road equipment, marine vessels, and haul trucks. All tunneling locomotives would be 8 

required to utilize Tier 4 engines, and air district recommended BMPs for proper engine 9 

maintenance and idling restrictions would also be implemented. These environmental commitments 10 

will reduce construction-related emissions; however, as shown in Table 22-99, NOX emissions would 11 

still exceed SMAQMD regional threshold identified in Table 22-8 and would result in an adverse 12 

effect to air quality. Mitigation Measures AQ-1a and AQ-1b would be available to reduce NOX 13 

emissions, and would thus address regional effects related to secondary ozone and PM formation. 14 

CEQA Conclusion: NOX emissions generated during construction would exceed SMAQMD regional 15 

threshold identified in Table 22-8. Since NOX is a precursor to ozone and PM, exceedances of 16 

SMAQMD’s daily NOX threshold could impact both regional ozone and PM formation. SMAQMD’s 17 

regional emissions thresholds (Table 22-8) have been adopted to ensure projects do not hinder 18 

attainment of the CAAQS or NAAQS. The impact of generating NOX emissions in excess of local air 19 

district thresholds would therefore violate applicable air quality standards in the study area and 20 

could contribute to or worsen an existing air quality conditions. This would be a significant impact. 21 

Mitigation Measures AQ-1a and AQ-1b would be available to reduce NOX emissions to a less-than-22 

significant level by offsetting emissions to quantities below SMAQMD CEQA thresholds (see Table 23 

22-8). 24 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 25 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 26 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 27 

Thresholds for Other Pollutants40 28 

DWR will reduce criteria pollutant emissions generated by the construction of the water 29 

conveyance facilities associated with BDCP within the SFNA through the creation of offsetting 30 

reductions of emissions. The preferred means of undertaking such offsite mitigation shall be 31 

through a partnership with the SMAQMD involving the payment of offsite mitigation fees. 32 

Criteria pollutants in excess of the federal de minimis thresholds shall be reduced to net zero (0) 33 

(see Table 22-8). Criteria pollutants not in excess of the de minimis thresholds, but above any 34 

                                                             
40 In the title of this mitigation measure, the phrase “for other pollutants” is intended to apply to other alternatives, 
where associated impacts to other pollutants may exceed thresholds other than NOX. 
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applicable air pollution control or air quality management district CEQA thresholds41 shall be 1 

reduced to quantities below the numeric thresholds (see Table 22-8).42 2 

DWR will undertake in good faith an effort to enter into a development mitigation contract with 3 

SMAQMD in order to reduce criteria pollutant emissions generated by the construction of the 4 

water conveyance facilities associated with BDCP. The preferred source of emissions reductions 5 

for NOX, PM, and ROG shall be through contributions to SMAQMD’s HDLEVIP. The HDLEVIP is 6 

designed to reduce NOX, PM, and ROG from on- and offroad sources. The program is managed 7 

and implemented by SMAQMD on behalf of all air districts within the SFNA, including the 8 

YSAQMD. 9 

SMAQMD’s incentive programs are a means of funding projects and programs capable of 10 

achieving emissions reductions. The payment fee is based on the average cost to achieve one tpd 11 

of reductions based on the average cost for reductions over the previous year. Onroad 12 

reductions averaged (nominally) $44 million (NOX only) and off-road reductions averaged $36 13 

million (NOX only) over the previous year, thus working out to approximately $40 million per 14 

one tpd of reductions. This rate roughly correlates to the average cost effectiveness of the Carl 15 

Moyer Incentive Program. 16 

If DWR is successful in reaching what it regards as a satisfactory agreement with SMAQMD, 17 

DWR will enter into mitigation contracts with SMAQMD to reduce NOX, PM, or ROG (as 18 

appropriate) emissions to the required levels. Such reductions may occur within the SMAQMD 19 

and/or within another air district within the SFNA. The required levels are: 20 

 For emissions in excess of the federal de minimis threshold: net zero (0) (see Table 22-9). 21 

 For emissions not in excess of de minimis thresholds but above the appropriate SMAQMD 22 

standards: below the appropriate CEQA threshold levels. (see Table 22-8) 23 

Implementation of this mitigation would require DWR to adopt the following specific 24 

responsibilities. 25 

 Consult with the SMAQMD in good faith with the intention of entering into a mitigation 26 

contract with SMAQMD for the HDLEVIP. For SIP purposes, the necessary reductions must 27 

be achieved (contracted and delivered) by the applicable year in question (i.e., emissions 28 

generated in year 2016 would need to be reduced offsite in 2016). Funding would need to 29 

be received prior to contracting with participants and should allow sufficient time to receive 30 

and process applications to ensure offsite reduction projects are funded and implemented 31 

prior to commencement of BDCP activities being reduced. This would roughly equate to the 32 

equivalent of two years prior to the required mitigation; additional lead time may be 33 

necessary depending on the level of offsite emission reductions required for a specific year. 34 

                                                             
41 For example, NOx emissions in a certain year may exceed SMAQMD’s 85 pound per day CEQA threshold, but not 
the 25 ton annual de minimis threshold.  According to Appendix G of the State CEQA Guidelines, the significance 
criteria established by the applicable air quality management or air pollution control district may be relied upon to 
make determinations regarding the significance of an impact. 
42 For example, emissions of NOX generated by Alternative 4 both exceed the federal de minimis threshold for the 
SVAB and the SMAQMD’s CEQA threshold. NOX emissions must therefore be reduced to net zero (0). 
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In negotiating the terms of the mitigation contract, DWR and SMAQMD should seek 1 

clarification and agreement on SMAQMD responsibilities, including the following. 2 

 Identification of appropriate offsite mitigation fees required for BDCP. 3 

 Timing required for obtaining necessary offsite emission credits. 4 

 Processing of mitigation fees paid by DWR. 5 

 Verification of emissions inventories submitted by DWR. 6 

 Verification that offsite fees are applied to appropriate mitigation programs within the 7 

SFNA. 8 

 Quantify mitigation fees required to satisfy the appropriate reductions. As noted above, the 9 

payment fees may vary by year and are sensitive to the number of projects requiring 10 

reductions within the SFNA. The schedule in which payments are provided to SMAQMD also 11 

influences overall cost. For example, a higher rate on a per-tonnage basis will be required 12 

for project elements that need accelerated equipment turn-over to achieve near-term 13 

reductions, whereas project elements that are established to contract to achieve far-term 14 

reductions will likely pay a lower rate on a per-tonnage basis. 15 

 Develop a compliance program to calculate emissions and collect fees from the construction 16 

contractors for payment to SMAQMD. The program will require, as a standard or 17 

specification of their construction contracts with DWR, that construction contractors 18 

identify construction emissions and their share of required offsite fees, if applicable. Based 19 

on the emissions estimates, DWR will collect fees from the individual construction 20 

contractors (as applicable) for payment to SMAQMD. Construction contractors will have the 21 

discretion to reduce their construction emissions to the lowest possible level through 22 

additional onsite mitigation, as the greater the emissions reductions that can be achieved by 23 

onsite mitigation, the lower the required offsite fee. Acceptable options for reducing 24 

emissions may include use of late-model engines, low-emission diesel products, additional 25 

electrification or alternative fuels, engine-retrofit technology, and/or after-treatment 26 

products. All control strategies must be verified by SMAQMD. 27 

 Conduct daily and annual emissions monitoring to ensure onsite emissions reductions are 28 

achieved and no additional mitigation payments are required. Excess offsite funds can be 29 

carried from previous to subsequent years in the event that additional reductions are 30 

achieved by onsite mitigation. At the end of the project, if it is determined that excess offset 31 

funds remain (outstanding contracts and administration over the final years of the contracts 32 

will be taken into consideration), SMAQMD and DWR shall determine the disposition of final 33 

funds (e.g., additional emission reduction projects to offset underperforming contracts, 34 

return of funds to DWR, etc.). 35 

If a sufficient number of emissions reduction projects are not identified to meet the required 36 

performance standard, DWR will coordinate with SMAQMD to ensure the performance 37 

standards of achieving net zero (0) for emissions in excess of General Conformity de minimis 38 

thresholds (where applicable) and of achieving quantities below applicable CEQA thresholds for 39 

other pollutants not in excess of the de minimis thresholds but above CEQA thresholds are met. 40 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 41 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 42 
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within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 1 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 2 

Other Pollutants 3 

Should DWR be unable to enter into what they regard as a satisfactory agreement with SMAQMD 4 

as contemplated by Mitigation Measure AQ-1a, or should DWR enter into an agreement with 5 

SMAQMD but find themselves unable to meet the performance standards set forth in Mitigation 6 

Measure AQ-1a, DWR will develop an alternative or complementary offsite mitigation program 7 

to reduce criteria pollutant emissions generated by the construction of the water conveyance 8 

facilities associated with BDCP. The offsite mitigation program will offset criteria pollutant 9 

emissions to the required levels identified in Mitigation Measure AQ-1a. Accordingly, the 10 

program will ensure that the project does not contribute to or worsen existing air quality 11 

exceedances. Whether this program will address emissions beyond NOX, PM, or ROG, will turn 12 

on whether DWR has achieved sufficient reductions of those pollutants pursuant to Mitigation 13 

Measure AQ-1a. 14 

The offsite mitigation program will establish a program to fund emission reduction projects 15 

through grants and similar mechanisms. All projects must provide contemporaneous (occur in 16 

the same calendar year as the emission increases) and localized (i.e., within the SFNA) emissions 17 

benefit to the area of effect. DWR may identify emissions reduction projects through 18 

consultation with SMAQMD, other air districts within the SFNA, and ARB, as needed. Potential 19 

projects could include, but are not limited to the following. 20 

 Alternative fuel, low-emission school buses, transit buses, and other vehicles. 21 

 Diesel engine retrofits and repowers. 22 

 Locomotive retrofits and repowers. 23 

 Electric vehicle or lawn equipment rebates. 24 

 Electric vehicle charging stations and plug-ins. 25 

 Video-teleconferencing systems for local businesses. 26 

 Telecommuting start-up costs for local businesses. 27 

As part of its alternative or complementary offsite mitigation program, DWR will develop 28 

pollutant-specific formulas to monetize, calculate, and achieve emissions reductions in a cost-29 

effective manner. Construction contractors, as a standard specification of their construction 30 

contracts with DWR, will identify construction emissions and their share of required offset fees. 31 

DWR will verify the emissions estimates submitted by the construction contractors and 32 

calculate the required fees. Construction contractors (as applicable) will be required to 33 

surrender required fees to DWR prior to the start of construction. Construction contractors will 34 

have the discretion to reduce their construction emissions to the lowest possible level through 35 

additional onsite mitigation, as the greater the emissions reductions that can be achieved by 36 

onsite mitigation, the lower the required offset fee. Acceptable options for reducing emissions 37 

may include, but are not limited to, the use of late-model engines, low-emission diesel products, 38 

additional electrification or alternative fuels, engine-retrofit technology, and/or after-treatment 39 

products. All control strategies must be verified by SMAQMD, the ARB, any relevant air pollution 40 

control or air quality management district within the SFNA, or by a qualified air quality expert 41 

employed by or retained by DWR. 42 
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The offsite fee, grant, or other mechanism will be calculated or formulated based on the actual 1 

cost of pollutant reductions. No collected offset fees will be used to cover administrative costs; 2 

offset fees or other payments are strictly limited to procurement of offsite emission reductions. 3 

Fees or other payments collected by DWR will be allocated to emissions reductions projects in a 4 

grant-like manner. DWR shall document the fee schedule basis, such as consistency with the 5 

ARB’s Carl Moyer Program cost-effectiveness limits and capital recovery factors. 6 

DWR will conduct annual reporting to verify and document that emissions reductions projects 7 

achieve a 1:1 reduction with construction emissions to ensure claimed offsets meet the required 8 

performance standard. All offsite reductions must be quantifiable, verifiable, enforceable, and 9 

satisfy the basic criterion of additionally (i.e., the reductions would not happen without the 10 

financial support of purchased offset credits). Annual reports will include, at a minimum the 11 

following components. 12 

 Total amount of offset fees received. 13 

 Total fees distributed to offsite projects. 14 

 Total fees remaining. 15 

 Projects funded and associated pollutant reductions realized. 16 

 Total emission reductions realized. 17 

 Total emissions reductions remaining to satisfy the requirements of Mitigation Measure AQ-18 

1b. 19 

 Overall cost-effectiveness of the projects funded. 20 

If a sufficient number of emissions reduction projects are not identified to meet the required 21 

performance standard, DWR will consult with SMAQMD, the ARB, any relevant air pollution 22 

control or air quality management district within the SFNA, or a qualified air quality expert 23 

employed by or retained by DWR to ensure conformity is met through some other means of 24 

achieving the performance standards of achieving net zero (0) for emissions in excess of General 25 

Conformity de minimis thresholds (where applicable) and of achieving quantities below 26 

applicable CEQA thresholds for other pollutants. 27 

Impact AQ-2: Generation of Criteria Pollutants in Excess of the YSAQMD Regional Thresholds 28 

during Construction of the Proposed Water Conveyance Facility 29 

NEPA Effects: As shown in Table 22-98, construction emissions would not exceed YSAQMD regional 30 

thresholds (NOX emissions in 2025 are 9.7 tons). Accordingly, the alternative would not contribute 31 

to or worsen existing air quality conditions. There would be no adverse effect.  32 

CEQA Conclusion: Construction emission would not exceed YSAQMD’s regional thresholds identified 33 

in Table 22-8. Accordingly, the alternative would not contribute to or worsen existing air quality 34 

conditions. This impact would be less than significant. No mitigation is required.  35 

Impact AQ-3: Generation of Criteria Pollutants in Excess of the BAAQMD Regional Thresholds 36 

during Construction of the Proposed Water Conveyance Facility 37 

NEPA Effects: As shown in Table 22-98, construction emissions associated with Alternative 4 would 38 

exceed BAAQMD’s daily thresholds for the following pollutants and years, even with implementation 39 
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of environmental commitments. All other pollutants would be below air district thresholds and 1 

therefore would not result in an adverse air quality effect. 2 

 ROG: 2020–2028 3 

 NOX: 2018–2029 4 

Since ROG and NOX are precursors to ozone and NOX is a precursor to PM, exceedances of BAAQMD’s 5 

ROG and NOX thresholds could impact both regional ozone and PM formation, which could worsen 6 

regional air quality and air basin attainment of the NAAQS and CAAQS.  7 

While equipment could operate at any work area identified for this alternative, the highest level of 8 

ROG and NOX emissions in the BAAQMD are expected to occur at those sites where the duration and 9 

intensity of construction activities would be greatest, including the site of the Byron Tract Forebay 10 

adjacent to and south of Clifton Court Forebay. 11 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 12 

construction-related emissions; however, as shown in Table 22-98, ROG and NOX emissions would 13 

still exceed the applicable air district thresholds identified in Table 22-8 and would result in an 14 

adverse effect to air quality. Mitigation Measures AQ-3a and AQ-3b are available to reduce ROG and 15 

NOX emissions, and would thus address regional effects related to secondary ozone and PM 16 

formation. 17 

CEQA Conclusion: Emissions of ROG and NOX generated during construction would exceed BAAQMD 18 

regional thresholds identified in Table 22-8. Since ROG and NOX are precursors to ozone and NOX is a 19 

precursor to PM, exceedances of BAAQMD’s ROG and NOX thresholds could impact both regional 20 

ozone and PM formation. BAAQMD’s regional emissions thresholds (Table 22-8) have been adopted 21 

to ensure projects do not hinder attainment of the CAAQS or NAAQS. The impact of generating ROG 22 

and NOX emissions in excess of BAAQMD’s regional thresholds would therefore violate applicable air 23 

quality standards in the Study area and could contribute to or worsen an existing air quality 24 

conditions. This would be a significant impact. Mitigation Measures AQ-3a and AQ-3b would be 25 

available to reduce ROG and NOX emissions to a less-than-significant level by offsetting emissions to 26 

quantities below BAAQMD CEQA thresholds (see Table 22-8). 27 

Mitigation Measure AQ-3a: Mitigate and Offset Construction-Generated Criteria Pollutant 28 

Emissions within BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 29 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 30 

Applicable BAAQMD CEQA Thresholds for Other Pollutants43 31 

DWR will reduce criteria pollutant emissions generated by the construction of the water 32 

conveyance facilities associated with BDCP within the BAAQMD through the creation of 33 

offsetting reductions of emissions occurring within the SFBAAB. The preferred means of 34 

undertaking such offsite mitigation shall be through a partnership with the BAAQMD involving 35 

the payment of offsite mitigation fees. Criteria pollutants in excess of the federal de minimis 36 

thresholds shall be reduced to net zero (0) (see Table 22-9). Criteria pollutants not in excess of 37 

the de minimis thresholds, but above any applicable air pollution control or air quality 38 

                                                             
43 In the title of this mitigation measure, the phrase “for other pollutants” is intended to apply to other alternatives, 
where associated impacts to other pollutants may exceed thresholds other than NOX. 
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management district CEQA thresholds44 shall be reduced to quantities below the numeric 1 

thresholds (see Table 22-8). 2 

DWR will undertake in good faith an effort to enter into a development mitigation contract with 3 

BAAQMD in order to reduce criteria pollutant emissions generated by the construction of the 4 

water conveyance facilities associated with BDCP within the BAAQMD. The preferred source of 5 

emissions reductions for NOX, ROG, and PM shall be through contributions to BAAQMD’s Carl 6 

Moyer Program and/or other BAAQMD incentive programs (e.g., TFCA). 7 

If DWR is successful in reaching what it regards as a satisfactory agreement with BAAQMD, DWR 8 

will enter into mitigation contracts with BAAQMD to reduce NOX, PM, or ROG (as appropriate) 9 

emissions to the required levels. Such reductions may occur within the SFBAAB. The required 10 

levels are: 11 

 For emissions in excess of the federal de minimis threshold: net zero (0) (see Table 22-9). 12 

 For emissions not in excess of de minimis thresholds but above the appropriate BAAQMD 13 

standards: below the appropriate CEQA threshold levels. (see Table 22-8) 14 

Implementation of this mitigation would require DWR adopt the following specific 15 

responsibilities. 16 

 Consult with the BAAQMD in good faith with the intention of entering into a mitigation 17 

contract with BAAQMD for the Carl Moyer Program and/or other BAAQMD emission 18 

reduction incentive program. For SIP purposes, the necessary reductions must be achieved 19 

(contracted and delivered) by the applicable year in question (i.e., emissions generated in 20 

year 2016 would need to be reduced offsite in 2016). Funding would need to be received 21 

prior to contracting with participants and should allow sufficient time to receive and 22 

process applications to ensure offsite reduction projects are funded and implemented prior 23 

to commencement of BDCP activities being reduced. In negotiating the terms of the 24 

mitigation contract, DWR and BAAQMD should seek clarification and agreement on 25 

BAAQMD responsibilities, including the following. 26 

 Identification of appropriate offsite mitigation fees required for BDCP. 27 

 Timing required for obtaining necessary offsite emission credits. 28 

 Processing of mitigation fees paid by DWR. 29 

 Verification of emissions inventories submitted by DWR. 30 

 Verification that offsite fees are applied to appropriate mitigation programs within the 31 

SFBAAB. 32 

 Quantify mitigation fees required to satisfy the appropriate reductions. Funding for the 33 

emission reduction projects will be provided in an amount up to the emission reduction 34 

project cost-effectiveness limit set by for the Carl Moyer Program during the year that the 35 

                                                             
44 For example, NOx emissions in a certain year may exceed BAAQMD’s 54 pound per day CEQA threshold, but not 
the 100 ton annual de minimis threshold. According to Appendix G of the State CEQA Guidelines, the significance 
criteria established by the applicable air quality management or air pollution control district may be relied upon to 
make determinations regarding the significance of an impact. 
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emissions from construction are emitted. (The current emissions limit is $17,720 / weighted 1 

ton of criteria pollutants [NOX + ROG + (20*PM)]). An administrative fee of 5% would be 2 

paid by DWR to the BAAQMD to implement the program. The funding would be used to fund 3 

projects eligible for funding under the Carl Moyer Program guidelines or other BAAQMD 4 

emission reduction incentive program meeting the same cost-effectiveness threshold that 5 

are real, surplus, quantifiable, and enforceable. 6 

 Develop a compliance program to calculate emissions and collect fees from the construction 7 

contractors for payment to BAAQMD. The program will require, as a standard or 8 

specification of their construction contracts with DWR, that construction contractors 9 

identify construction emissions and their share of required offsite fees, if applicable. Based 10 

on the emissions estimates, DWR will collect fees from the individual construction 11 

contractors (as applicable) for payment to BAAQMD. Construction contractors will have the 12 

discretion to reduce their construction emissions to the lowest possible level through 13 

additional onsite mitigation, as the greater the emissions reductions that can be achieved by 14 

onsite mitigation, the lower the required offsite fee. Acceptable options for reducing 15 

emissions may include use of late-model engines, low-emission diesel products, additional 16 

electrification or alternative fuels, engine-retrofit technology, and/or after-treatment 17 

products. All control strategies must be verified by BAAQMD. 18 

 Conduct daily and annual emissions monitoring to ensure onsite emissions reductions are 19 

achieved and no additional mitigation payments are required. Excess offsite funds can be 20 

carried from previous to subsequent years in the event that additional reductions are 21 

achieved by onsite mitigation. At the end of the project, if it is determined that excess offset 22 

funds remain (outstanding contracts and administration over the final years of the contracts 23 

will be taken into consideration), BAAQMD and DWR shall determine the disposition of final 24 

funds (e.g., additional emission reduction projects to offset underperforming contracts, 25 

return of funds to DWR, etc.). 26 

If a sufficient number of emissions reduction projects are not identified to meet the required 27 

performance standard, the DWR will coordinate with BAAQMD to ensure the performance 28 

standards of achieving net zero (0) for emissions in excess of General Conformity de minimis 29 

thresholds (where applicable) and of achieving quantities below applicable BAAQMD CEQA 30 

thresholds for other pollutants not in excess of the de minimis thresholds but above BAAQMD 31 

CEQA thresholds are met. 32 

Mitigation Measure AQ-3b: Develop an Alternative or Complementary Offsite Mitigation 33 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 34 

within the BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 35 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 36 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 37 

Should DWR be unable to enter into what they regard as a satisfactory agreement with BAAQMD 38 

as contemplated by Mitigation Measure AQ-3a, or should DWR enter into an agreement with 39 

BAAQMD but find themselves unable to meet the performance standards set forth in Mitigation 40 

Measure AQ-3a, DWR will develop an alternative or complementary offsite mitigation program 41 

to reduce criteria pollutant emissions generated by the construction of the water conveyance 42 

facilities associated with BDCP. The offsite mitigation program will offset criteria pollutant 43 

emissions to the required levels identified in Mitigation Measure AQ-3a. Accordingly, the 44 



 Air Quality and Greenhouse Gases 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

22-297 
2015 

ICF 00139.14 

 

program will ensure that the project does not contribute to or worsen existing air quality 1 

exceedances. Whether this program will address emissions beyond NOX, PM, or ROG, will turn 2 

on whether DWR has achieved sufficient reductions of those pollutants pursuant to Mitigation 3 

Measure AQ-3a. 4 

The offsite mitigation program will establish a program to fund emission reduction projects 5 

through grants and similar mechanisms. All projects must provide contemporaneous (occur in 6 

the same calendar year as the emission increases) and localized (i.e., within the SFBAAB) 7 

emissions benefit to the area of effect. DWR may identify emissions reduction projects through 8 

consultation with BAAQMD and ARB, as needed. Potential projects could include, but are not 9 

limited to the following. 10 

 Alternative fuel, low-emission school buses, transit buses, and other vehicles. 11 

 Diesel engine retrofits and repowers. 12 

 Locomotive retrofits and repowers. 13 

 Electric vehicle or lawn equipment rebates. 14 

 Electric vehicle charging stations and plug-ins. 15 

 Video-teleconferencing systems for local businesses. 16 

 Telecommuting start-up costs for local businesses. 17 

As part of its alternative or complementary offsite mitigation program, DWR will develop 18 

pollutant-specific formulas to monetize, calculate, and achieve emissions reductions in a cost-19 

effective manner. Construction contractors, as a standard specification of their construction 20 

contracts with DWR, will identify construction emissions and their share of required offset fees. 21 

DWR will verify the emissions estimates submitted by the construction contractors and 22 

calculate the required fees. Construction contractors (as applicable) will be required to 23 

surrender required fees to DWR prior to the start of construction. Construction contractors will 24 

have the discretion to reduce their construction emissions to the lowest possible level through 25 

additional onsite mitigation, as the greater the emissions reductions that can be achieved by 26 

onsite mitigation, the lower the required offset fee. Acceptable options for reducing emissions 27 

may include, but are not limited to, the use of late-model engines, low-emission diesel products, 28 

additional electrification or alternative fuels, engine-retrofit technology, and/or after-treatment 29 

products. All control strategies must be verified by BAAQMD, the ARB, or by a qualified air 30 

quality expert employed by or retained by DWR. 31 

The offsite fee, grant, or other mechanism will be calculated or formulated based on the actual 32 

cost of pollutant reductions. No collected offset fees will be used to cover administrative costs; 33 

offset fees or other payments are strictly limited to procurement of offsite emission reductions. 34 

Fees or other payments collected by DWR will be allocated to emissions reductions projects in a 35 

grant-like manner. DWR shall document the fee schedule basis, such as consistency with the 36 

ARB’s Carl Moyer Program cost-effectiveness limits and capital recovery factors. 37 

DWR will conduct annual reporting to verify and document that emissions reductions projects 38 

achieve a 1:1 reduction with construction emissions to ensure claimed offsets meet the required 39 

performance standard. All offsite reductions must be quantifiable, verifiable, enforceable, and 40 

satisfy the basic criterion of additionally (i.e., the reductions would not happen without the 41 
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financial support of purchased offset credits). Annual reports will include, at a minimum the 1 

following components.  2 

 Total amount of offset fees received. 3 

 Total fees distributed to offsite projects. 4 

 Total fees remaining. 5 

 Projects funded and associated pollutant reductions realized. 6 

 Total emission reductions realized. 7 

 Total emissions reductions remaining to satisfy the requirements of Mitigation Measure AQ-8 

3b. 9 

 Overall cost-effectiveness of the projects funded. 10 

If a sufficient number of emissions reduction projects are not identified to meet the required 11 

performance standard, DWR will consult with BAAQMD, the ARB, or a qualified air quality 12 

expert employed by or retained by DWR to ensure conformity is met through some other means 13 

of achieving the performance standards of achieving net zero (0) for emissions in excess of 14 

General Conformity de minimis thresholds (where applicable) and of achieving quantities below 15 

applicable BAAQMD CEQA thresholds for other pollutants. 16 

Impact AQ-4: Generation of Criteria Pollutants in Excess of the SJVAPCD Regional Thresholds 17 

during Construction of the Proposed Water Conveyance Facility 18 

NEPA Effects: As shown in Table 22-99, construction emissions would exceed SJVAPCD’s regional 19 

thresholds for the following pollutants and years, even with implementation of environmental 20 

commitments. All other pollutants would be below air district thresholds and therefore would not 21 

result in an adverse air quality effect. 22 

 ROG: 2020-2025 23 

 NOX: 2018-2028 24 

 PM10: 2019-2025 25 

Since ROG and NOX are precursors to ozone and NOX is a precursor to PM, exceedances of SJVAPCD’s 26 

ROG and NOX thresholds could impact both regional ozone and PM formation, which could worsen 27 

regional air quality and air basin attainment of the NAAQS and CAAQS. Similarly, exceedances of 28 

SJVAPCD’s PM10 threshold could impede attainment of the NAAQS and CAAQS for PM10. 29 

While equipment could operate at any work area identified for this alternative, the highest level of 30 

ROG, NOX, and PM10 emissions in the SJVAPCD is expected to occur at those sites where the 31 

duration and intensity of construction activities would be greatest. This includes all temporary and 32 

permanent utility sites, as well as all construction sites along the modified pipeline/tunnel 33 

conveyance alignment. For a map of the proposed tunnel alignment under this alternative, see 34 

Mapbook Figure M3-4. 35 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 36 

construction-related emissions; however, as shown in Table 22-99, ROG, NOX, and PM10 emissions 37 

would still exceed SJVAPCD’s regional thresholds identified in Table 22-8 and would result in an 38 

adverse effect to air quality. Mitigation Measures AQ-4a and AQ-4b are available to reduce ROG, NOX, 39 
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and PM10 emissions, and would thus address regional effects related to secondary ozone and PM 1 

formation. 2 

CEQA Conclusion: Emissions of ROG, NOX, and PM10 generated during construction would exceed 3 

SJVAPCD’s regional significance threshold identified in Table 22-8. Since ROG and NOX are 4 

precursors to ozone and NOX is a precursor to PM, exceedances of SJVAPCD’s ROG and NOX 5 

thresholds could impact both regional ozone and PM formation, which could worsen regional air 6 

quality and air basin attainment of the NAAQS and CAAQS. Similarly, exceedances of SJVAPCD’s 7 

PM10 threshold could impede attainment of the NAAQS and CAAQS for PM10. SJVAPCD’s regional 8 

emissions thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of 9 

the CAAQS or NAAQS. The impact of generating ROG, NOX, and PM10 emissions in excess of 10 

SJVAPCD’s regional thresholds would therefore violate applicable air quality standards in the Study 11 

area and could contribute to or worsen an existing air quality conditions. This would be a significant 12 

impact. Mitigation Measures AQ-4a and AQ-4b would be available to reduce ROG, NOX, and PM10 13 

emissions to a less-than-significant level by offsetting emissions to quantities below SJVAPCD CEQA 14 

thresholds (see Table 22-8). 15 

Mitigation Measure AQ-4a: Mitigate and Offset Construction-Generated Criteria Pollutant 16 

Emissions within SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General 17 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 18 

Applicable SJVAPCD CEQA Thresholds for Other Pollutants45 19 

DWR will reduce criteria pollutant emissions generated by the construction of the water 20 

conveyance facilities associated with BDCP within the SJVAPCD through the creation of 21 

offsetting reductions of emissions occurring within the SJVAB. The preferred means of 22 

undertaking such offsite mitigation shall be through a partnership with the SJVAPCD involving 23 

the payment of offsite mitigation fees. Criteria pollutants in excess of the federal de minimis 24 

thresholds shall be reduced to net zero (0) (see Table 22-8). Criteria pollutants not in excess of 25 

the de minimis thresholds, but above any applicable air pollution control or air quality 26 

management district CEQA thresholds46 shall be reduced to quantities below the numeric 27 

thresholds (see Table 22-8).47 28 

DWR will undertake in good faith an effort to enter into a development mitigation contract with 29 

SJVAPCD in order to reduce criteria pollutant emissions generated by the construction of the 30 

water conveyance facilities associated with BDCP within the SJVAPCD. The preferred source of 31 

emissions reductions for NOX, PM, and ROG shall be through contributions to SJVAPCD’s VERA. 32 

The VERA is implemented through the District Incentive Programs and is a measure to reduce 33 

project impacts under CEQA. The current VERA payment fee for construction emissions is 34 

$9,350 per ton of NOX. This is an estimated cost and may change in the future (e.g., future year 35 

                                                             
45 In the title of this mitigation measure, the phrase “for other pollutants” is intended to apply to other alternatives, 
where associated impacts to other pollutants may exceed thresholds other than NOX. 
46 For example, PM10 emissions in a certain year may exceed SJVAPCD’s 15 ton annual CEQA threshold, but not the 
100 ton annual de minimis threshold. According to Appendix G of the State CEQA Guidelines, the significance 
criteria established by the applicable air quality management or air pollution control district may be relied upon to 
make determinations regarding the significance of an impact. 
47 For example, emissions of NOX generated by Alternative 1A both exceed the federal de minimis threshold for the 
SJVAB and the SJVAPCD’s CEQA threshold. NOX emissions must therefore be reduced to net zero (0). 
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payment fees for NOX could be in excess of the current price of $9,350) and are sensitive to the 1 

number and type of projects requiring emission reductions within the same air basin (Siong 2 

pers. comm. 2012). 3 

If DWR is successful in reaching what it regards as a satisfactory agreement with SJVAPCD, DWR 4 

will enter into mitigation contracts with SJVAPCD to reduce NOX, PM, or ROG (as appropriate) 5 

emissions to the required levels. Such reductions must occur within the SJVAB. required levels 6 

are: 7 

 For emissions in excess of the federal de minimis threshold: net zero (0). 8 

 For emissions not in excess of de minimis thresholds but above the SJVAPCD’s standards: 9 

below the appropriate CEQA threshold levels. 10 

Implementation of this measure would require DWR to adopt the following specific 11 

responsibilities. 12 

 Consult with the SJVAPCD in good faith with the intention of entering into a mitigation 13 

contract with SJVAPCD for the VERA. For SIP purposes, the necessary reductions must be 14 

achieved (contracted and delivered) by the applicable year in question (i.e., emissions 15 

generated in year 2016 would need to be reduced offsite in 2016). Funding would need to 16 

be received prior to contracting with participants and should allow sufficient time to receive 17 

and process applications to ensure offsite reduction projects are funded and implemented 18 

prior to commencement of BDCP activities being reduced. This would roughly equate to the 19 

equivalent of two months (2) prior to groundbreaking; additional lead time may be 20 

necessary depending on the level of offsite emission reductions required for a specific year. 21 

In negotiating the terms of the mitigation contract, DWR and SJVAPCD should seek 22 

clarification and agreement on SJVAPCD responsibilities, including the following. 23 

 Identification of appropriate offsite mitigation fees required for BDCP. 24 

 Processing of mitigation fees paid by DWR. 25 

 Verification of emissions inventories submitted by DWR 26 

 Verification that offsite fees are applied to appropriate mitigation programs within the 27 

SJVAB. 28 

 Quantify mitigation fees required to satisfy the appropriate reductions. An administrative 29 

fee of 4% would be paid by DWR to the SJVAPCD to implement the program. As noted above, 30 

the payment fees may vary by year and are sensitive to the number of projects requiring 31 

reductions within the SJVAB. 32 

 Develop a compliance program to calculate emissions and collect fees from the construction 33 

contractors for payment to SJVAPCD. The program will require, as a standard or 34 

specification of their construction contracts with DWR, that construction contractors 35 

identify construction emissions and their share of required offsite fees, if applicable. Based 36 

on the emissions estimates, DWR will collect fees from the individual construction 37 

contractors (as applicable) for payment to SJVAPCD. Construction contractors will have the 38 

discretion to reduce their construction emissions to the lowest possible level through 39 

additional onsite mitigation, as the greater the emissions reductions that can be achieved by 40 

onsite mitigation, the lower the required offsite fee. Acceptable options for reducing 41 

emissions may include use of late-model engines, low-emission diesel products, additional 42 
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electrification or alternative fuels, engine-retrofit technology, and/or after-treatment 1 

products. All control strategies must be verified by SJVAPCD. 2 

 Conduct daily and annual emissions monitoring to ensure onsite emissions reductions are 3 

achieved and no additional mitigation payments are required. Excess offsite funds can be 4 

carried from previous to subsequent years in the event that additional reductions are 5 

achieved by onsite mitigation. At the end of the project, if it is determined that excess offset 6 

funds remain (outstanding contracts and administration over the final years of the contracts 7 

will be taken into consideration), SJVAPCD and DWR shall determine the disposition of final 8 

funds (e.g., additional emission reduction projects to offset underperforming contracts, 9 

return of funds to DWR, etc.). 10 

If a sufficient number of emissions reduction projects are not identified to meet the required 11 

performance standard, DWR will coordinate with SJVAPCD to ensure the performance standards 12 

of achieving net zero (0) for emissions in excess of General Conformity de minimis thresholds 13 

(where applicable) and of achieving quantities below applicable SJVAPCD CEQA thresholds for 14 

other pollutants not in excess of the de minimis thresholds but above SJVAPCD CEQA thresholds 15 

are met. 16 

Mitigation Measure AQ-4b: Develop an Alternative or Complementary Offsite Mitigation 17 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 18 

within the SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General Conformity 19 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable SJVAPCD 20 

CEQA Thresholds for Other Pollutants 21 

Should DWR be unable to enter into what they regard as a satisfactory agreement with SJVAPCD 22 

as contemplated by Mitigation Measure AQ-4a, or should DWR enter into an agreement with 23 

SJVAPCD but find themselves unable to meet the performance standards set forth in Mitigation 24 

Measure AQ-4a, DWR will develop an alternative or complementary offsite mitigation program 25 

to reduce criteria pollutant emissions generated by the construction of the water conveyance 26 

facilities associated with BDCP. The offsite mitigation program will offset criteria pollutant 27 

emissions to the required levels identified in Mitigation Measure AQ-4a. Accordingly, the 28 

program will ensure that the project does not contribute to or worsen existing air quality 29 

exceedances. Whether this program will address emissions beyond NOX, PM, or ROG, will turn 30 

on whether DWR has achieved sufficient reductions of those pollutants pursuant to Mitigation 31 

Measure AQ-4a. 32 

The offsite mitigation program will establish a program to fund emission reduction projects 33 

through grants and similar mechanisms. All projects must provide contemporaneous (occur in 34 

the same calendar year as the emission increases) and localized (i.e., within the SJVAB) 35 

emissions benefit to the area of effect. DWR may identify emissions reduction projects through 36 

consultation with SJVAPCD and ARB, as needed. Potential projects could include, but are not 37 

limited to the following. 38 

 Alternative fuel, low-emission school buses, transit buses, and other vehicles. 39 

 Diesel engine retrofits and repowers. 40 

 Locomotive retrofits and repowers. 41 

 Electric vehicle or lawn equipment rebates. 42 
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 Electric vehicle charging stations and plug-ins. 1 

 Video-teleconferencing systems for local businesses. 2 

 Telecommuting start-up costs for local businesses. 3 

As part of its alternative or complementary offsite mitigation program, DWR will develop 4 

pollutant-specific formulas to monetize, calculate, and achieve emissions reductions in a cost-5 

effective manner. Construction contractors, as a standard specification of their construction 6 

contracts with DWR, will identify construction emissions and their share of required offset fees. 7 

DWR will verify the emissions estimates submitted by the construction contractors and 8 

calculate the required fees. Construction contractors (as applicable) will be required to 9 

surrender required fees to DWR prior to the start of construction. Construction contractors will 10 

have the discretion to reduce their construction emissions to the lowest possible level through 11 

additional onsite mitigation, as the greater the emissions reductions that can be achieved by 12 

onsite mitigation, the lower the required offset fee. Acceptable options for reducing emissions 13 

may include, but are not limited to, the use of late-model engines, low-emission diesel products, 14 

additional electrification or alternative fuels, engine-retrofit technology, and/or after-treatment 15 

products. All control strategies must be verified by SJVAPCD, the ARB, or by a qualified air 16 

quality expert employed by or retained by DWR. 17 

The offsite fee, grant, or other mechanism will be calculated or formulated based on the actual 18 

cost of pollutant reductions. No collected offset fees will be used to cover administrative costs; 19 

offset fees or other payments are strictly limited to procurement of offsite emission reductions. 20 

Fees or other payments collected by DWR will be allocated to emissions reductions projects in a 21 

grant-like manner. DWR shall document the fee schedule basis, such as consistency with the 22 

ARB’s Carl Moyer Program cost-effectiveness limits and capital recovery factors. 23 

DWR will conduct annual reporting to verify and document that emissions reductions projects 24 

achieve a 1:1 reduction with construction emissions to ensure claimed offsets meet the required 25 

performance standard. All offsite reductions must be quantifiable, verifiable, enforceable, and 26 

satisfy the basic criterion of additionally (i.e., the reductions would not happen without the 27 

financial support of purchased offset credits). Annual reports will include, at a minimum the 28 

following components. 29 

 Total amount of offset fees received. 30 

 Total fees distributed to offsite projects. 31 

 Total fees remaining. 32 

 Projects funded and associated pollutant reductions realized. 33 

 Total emission reductions realized. 34 

 Total emissions reductions remaining to satisfy the requirements of Mitigation Measure AQ-35 

4b. 36 

 Overall cost-effectiveness of the projects funded. 37 

If a sufficient number of emissions reduction projects are not identified to meet the required 38 

performance standard, DWR will consult with SJVAPCD, the ARB, or a qualified air quality expert 39 

employed by or retained by DWR to ensure conformity is met through some other means of 40 

achieving the performance standards of achieving net zero (0) for emissions in excess of General 41 
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Conformity de minimis thresholds (where applicable) and of achieving quantities below 1 

applicable SJVAPCD CEQA thresholds for other pollutants. 2 

Impact AQ-5: Generation of Criteria Pollutants in Excess of the SMAQMD Regional Thresholds 3 

from Operation and Maintenance of the Proposed Water Conveyance Facility 4 

NEPA Effects: Operations and maintenance in SMAQMD include both routine activities and yearly 5 

maintenance. Daily activities at all pumping plants and intakes are covered by maintenance, 6 

management, repair, and operating crews. Yearly maintenance would include annual inspections, 7 

tunnel dewatering, and sediment removal (see Appendix 22A, Air Quality Analysis Methodology, for 8 

additional detail). The highest concentration of operational emissions in the SMAQMD are expected 9 

at intake and intake pumping plant sites along the east bank of the Sacramento River, as well as at 10 

the intermediate forebay (and control structure) site west of South Stone Lake and east of the 11 

Sacramento River. As shown in Table 22-100, operation and maintenance activities under 12 

Alternative 4 would not exceed SMAQMD’s regional thresholds of significance and there would be no 13 

adverse effect (see Table 22-8). Accordingly, project operations would not contribute to or worsen 14 

existing air quality exceedances. There would be no adverse effect. 15 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 16 

exceed SMAQMD regional thresholds for criteria pollutants. SMAQMD’s regional emissions 17 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 18 

CAAQS. The impact of generating emissions in excess of local air district would therefore violate 19 

applicable air quality standards in the Study area and could contribute to or worsen an existing air 20 

quality conditions. Because project operations would not exceed SMAQMD regional thresholds, the 21 

impact would be less than significant. No mitigation is required. 22 

Impact AQ-6: Generation of Criteria Pollutants in Excess of the YSAQMD Regional Thresholds 23 

from Operation and Maintenance of the Proposed Water Conveyance Facility 24 

NEPA Effects: Alternative 4 would not construct any permanent features in the YSAQMD that would 25 

require routine operations and maintenance. No operational emissions would be generated in the 26 

YSAQMD. Consequently, operation of Alternative 4 would neither exceed the YSAQMD regional 27 

thresholds of significance nor result in an adverse effect to air quality. 28 

CEQA Conclusion: No operational emissions would be generated in the YSAQMD. Consequently, 29 

operation of Alternative 4 would not exceed the YSAQMD regional thresholds of significance. This 30 

impact would be less than significant. No mitigation is required. 31 

Impact AQ-7: Generation of Criteria Pollutants in Excess of the BAAQMD Regional Thresholds 32 

from Operation and Maintenance of the Proposed Water Conveyance Facility 33 

NEPA Effects: Operations and maintenance in BAAQMD include both routine activities and major 34 

inspections. Daily activities at the pumping plants are covered by maintenance, management, repair, 35 

and operating crews. Yearly maintenance would include annual inspections, tunnel dewatering, and 36 

sediment removal (see Appendix 22A, Air Quality Analysis Methodology, for additional detail). The 37 

highest concentration of operational emissions in the BAAQMD is expected at the Byron Tract 38 

Forebay and Clifton Court Forebay (including control gates and the combined pumping plant). As 39 

shown in Table 22-100, operation and maintenance activities under Alternative 4 would not exceed 40 

BAAQMD’s thresholds of significance (see Table 22-8). Thus, project operations would not 41 

contribute to or worsen existing air quality exceedances. There would be no adverse effect. 42 
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CEQA Conclusion: Emissions generated during operation and maintenance activities would not 1 

exceed BAAQMD regional thresholds for criteria pollutants. BAAQMD’s regional emissions 2 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 3 

CAAQS. The impact of generating emissions in excess of local air district thresholds would violate 4 

applicable air quality standards in the Study area and could contribute to or worsen an existing air 5 

quality conditions. Because project operations would not exceed BAAQMD regional thresholds, the 6 

impact would be less than significant. No mitigation is required. 7 

Impact AQ-8: Generation of Criteria Pollutants in Excess of the SJVAPCD Regional Thresholds 8 

from Operation and Maintenance of the Proposed Water Conveyance Facility 9 

NEPA Effects: Operations and maintenance in SJVAPCD include annual inspections and tunnel 10 

dewatering (see Appendix 22A, Air Quality Analysis Methodology, for additional detail). The highest 11 

concentration of operational emissions in the SJVPACD is expected at routine inspection sites along 12 

the modified pipeline/tunnel conveyance alignment. For a map of the proposed tunnel alignment 13 

under this alternative, see Mapbook Figure M3-4. As shown in Table 22-100, operation and 14 

maintenance activities under Alternative 4 would not exceed SJVAPCD’s thresholds of significance 15 

(see Table 22-8). Accordingly, project operations would not contribute to or worsen existing air 16 

quality exceedances. There would be no adverse effect. 17 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 18 

exceed SJVAPCD’s regional thresholds of significance. SJVAPCD’s regional emissions thresholds 19 

(Table 22-8) have been adopted to ensure projects do not hinder attainment of the CAAQS. The 20 

impact of generating emissions in excess of local air district thresholds would violate applicable air 21 

quality standards in the Study area and could contribute to or worsen an existing air quality 22 

conditions. Because project operations would not exceed SJVAPCD regional thresholds, the impact 23 

would be less than significant. No mitigation is required. 24 

Impact AQ-9: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 25 

Matter in Excess of SMAQMD’s Health-Based Concentration Thresholds  26 

NEPA Effects: Respirable particulates pose a public health threat by bypassing the defenses within 27 

the mucous ciliary system and entering deep lung tissue. Particulates are derived from a variety of 28 

sources, including windblown dust and fuel combustion. As shown in Table 22-92, construction 29 

would increase PM10 and PM2.5 emissions in SMAQMD, which may pose inhalation-related health 30 

risks for receptors exposed to certain concentrations. 31 

PM2.5 and PM10 concentrations at sensitive receptors locations were assessed using the EPA’s 32 

AERMOD dispersion. The methodology described in Section 22.3.1.3 provides a more detailed 33 

summary of the approach used to conduct the analysis. Appendix 22C, Bay Delta Conservation Plan 34 

Air Dispersion Modeling and Health Risk Assessment for Construction Emissions, provides an in-depth 35 

discussion of the methodology and results. 36 

Table 22-101 shows the highest predicted annual and daily (24-hour) PM10 and PM2.5 37 

concentrations in SMAQMD. Exceedances of air district thresholds are shown in underline.  38 
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Table 22-101. Alternative 4 PM10 and PM2.5 Concentration Results in SMAQMD 1 

Parameter 

PM10 PM2.5 

Annual (μg/m3) 24-Hour (μg/m3) Annual (μg/m3) 24-Hour (μg/m3) 

Maximum Value 0.4 3.2 0.06 0.52 

SMAQMD Threshold 1 2.5 0.6 - 

Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for Construction 

Emissions, includes modeling results for all receptors. 

μg/m3 = micrograms per cubic meter 

 2 

All annual PM10 and PM2.5 concentrations are less than SMAQMD’s annual thresholds. However, as 3 

shown in Table 22-101, the maximum predicted 24-hour PM10 threshold exceeds SMAQMD’s 4 

threshold of 2.5 μg/m3. Exceedances of the threshold would occur at 10 receptor locations near 5 

intakes, tunnels, transmission lines, and highway reconstruction. The exceedances would be 6 

temporary and occur intermittently due to soil disturbance. 7 

DWR has identified several environmental commitments to reduce construction-related particulate 8 

matter in the SMAQMD (see Appendix 3B, Environmental Commitments). Consistent with air district 9 

guidance, these commitments constitute mitigation measures which include implementation of all 10 

feasible onsite fugitive dust controls, such as regular watering. While these commitments will 11 

reduce localized particulate matter emissions, concentrations at adjacent receptor locations would 12 

still exceed SMAQMD’s 24-hour PM10 threshold. Receptors exposed to PM10 concentrations in 13 

excess of SMAQMD’s threshold could experience increased risk for adverse human health effects. 14 

Mitigation Measure AQ-9 is available to address this effect. 15 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 16 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 4 would 17 

result in the short-term exposure of sensitive receptors to annual concentrations of PM2.5 that are 18 

below the significance thresholds established by the SMAQMD. Accordingly, no significant localized 19 

impact would occur with respect to PM2.5. 20 

A total of 10 receptor locations would be exposed to 24-hour PM10 concentrations that exceed 21 

SMAQMD’s threshold. This is a significant impact. The exceedances would occur intermittently due 22 

to soil disturbance and during days with most intensive construction activities. The significant 23 

impacts at the receptors locations are therefore temporary.  24 

Mitigation Measure AQ-9 outlines a tiered strategy to reduce PM concentrations and public exposure 25 

to significant health hazards. Specifically, DWR will utilize dust suppressants (Pennzsuppress) on all 26 

unpaved surfaces to control fugitive dust emissions. The suppressants would be used in place of 27 

water and have a control efficiency of approximately 85% (California Air Resources Board 2012b). If 28 

concentrations still exceed air district thresholds with application of suppressants, DWR will offer 29 

relocation assistance to affected receptors. If accepted, relocation would reduce this impact to less 30 

than significant. However, if landowners choose not to accept DWR’s offer of relocation assistance, 31 

DWR will pave all areas in which vehicles travel. Paving roadways reduces entrained road dust by 32 

approximately 99% (Countess Environmental 2006), and as shown in Table 22-102, would reduce 33 

PM10 concentrations at the maximum exposed receptor to below SMAQMD thresholds. Accordingly, 34 

this impact would be less than significant.  35 
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Table 22-102. Alternative 4 Mitigated PM10 and PM2.5 Concentration Results in SMAQMD 1 

Parameter 

PM10 PM2.5 

Annual (μg/m3) 24-Hour (μg/m3) Annual (μg/m3) 24-Hour (μg/m3) 

Maximum Value 0.1 2.1 0.04 0.4 

SMAQMD Threshold 1 2.5 0.6 - 

Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for Construction 

Emissions, includes modeling results for all receptors. 

μg/m3 = micrograms per cubic meter 

 2 

Mitigation Measure AQ-9: Implement Measures to Reduce Re-Entrained Road Dust and 3 

Receptor Exposure to PM2.5 and PM10 4 

The project sponsor (DWR) would employ a tiered approach to reduce re-entrained road dust 5 

and receptor exposure to PM2.5 and PM10. The approach would be taken in following way: 6 

 PM10 that could exceed the threshold at sensitive receptors will be further reduced by 7 

applying dust suppressants (Pennzsuppress); 8 

 If additional dust suppressants eliminate the issue at all receptors no further mitigation is 9 

needed; if not, DWR will offer temporary relocation of the affected residence; if that is 10 

accepted no additional mitigation is required; if relocation is not accepted then; 11 

 DWR will pave portions of the work sites until all exceedances are eliminated and impacts 12 

are determined to be less than significant. 13 

Impact AQ-10: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 14 

Matter in Excess of YSAQMD’s Health-Based Concentration Thresholds  15 

NEPA Effects: As shown in Table 22-99, construction would increase PM10 and PM2.5 emissions in 16 

YSAQMD, which may pose inhalation-related health risks for receptors exposed to certain 17 

concentrations.  18 

PM2.5 and PM10 concentrations at sensitive receptors locations were assessed using the EPA’s 19 

AERMOD dispersion. The methodology described in Section 22.3.1.3 provides a more detailed 20 

summary of the approach used to conduct the analysis. Appendix 22C, Bay Delta Conservation Plan 21 

Air Dispersion Modeling and Health Risk Assessment for Construction Emissions, provides an in-depth 22 

discussion of the methodology and results. 23 

As shown in Table 22-103, predicted PM2.5 and PM10 concentrations are less than YSAQMD’s 24 

adopted thresholds. The project would also implement all air-district recommended onsite fugitive 25 

dust controls, such as regular watering. Accordingly, this alternative’s effect of exposure of sensitive 26 

receptors to localized particulate matter concentrations would not be adverse. 27 
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Table 22-103. Alternative 4 PM10 and PM2.5 Concentration Results in YSAQMD  1 

Parameter 

PM10 PM2.5 

Annual (μg/m3) 24-Hour (μg/m3) Annual (μg/m3) 24-Hour (μg/m3) 

Maximum Value 0.6 2.5 0.01 0.4 

YSAQMD Threshold 20 50 12 35 

Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for Construction 

Emissions, includes modeling results for all receptors. 

μg/m3 = micrograms per cubic meter 

 2 

CEQA Conclusion: Respirable particulates pose human health hazard by bypassing the defenses 3 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 4 would 4 

result in PM2.5 and PM10 concentrations at receptor locations that are below the significance 5 

thresholds adopted by the YSAQMD. As such, localized particulate matter concentrations at analyzed 6 

receptors would not result in significant human health impacts. No mitigation is required. 7 

Impact AQ-11: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 8 

Matter in Excess of BAAQMD’s Health-Based Concentration Thresholds  9 

NEPA Effects: As shown in Table 22-99, construction would increase PM10 and PM2.5 emissions in 10 

BAAQMD, which may pose inhalation-related health risks for receptors exposed to certain 11 

concentrations.  12 

PM2.5 and PM10 concentrations at sensitive receptors locations were assessed using the EPA’s 13 

AERMOD dispersion. The methodology described in Section 22.3.1.3 provides a more detailed 14 

summary of the approach used to conduct the analysis. Appendix 22C, Bay Delta Conservation Plan 15 

Air Dispersion Modeling and Health Risk Assessment for Construction Emissions, provides an in-depth 16 

discussion of the methodology and results. 17 

As shown in Table 22-104, maximum predicted PM2.5 concentrations are less than BAAQMD’s 18 

adopted threshold. The project would also implement all air-district recommended onsite fugitive 19 

dust controls, such as regular watering. Accordingly, this alternative’s effect of exposure of sensitive 20 

receptors to localized particulate matter concentrations would not be adverse. 21 

Table 22-104. Alternative 4 PM10 and PM2.5 Concentration Results in BAAQMD  22 

Parameter 

PM10 PM2.5 

Annual (μg/m3) 24-Hour (μg/m3) Annual (μg/m3) 24-Hour (μg/m3) 

Maximum Value 0.21 37 0.04 6.00 

BAAQMD Threshold - - 0.3 - 

Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for Construction 

Emissions, includes modeling results for all receptors. 

μg/m3 = micrograms per cubic meter 

 23 

CEQA Conclusion: Respirable particulates pose human health hazard by bypassing the defenses 24 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 4 would 25 

result in PM2.5 and PM10 concentrations at receptor locations that are below the significance 26 
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thresholds established by the BAAQMD. As such, localized particulate matter concentrations at 1 

analyzed receptors would not result in significant human health impacts. No mitigation is required. 2 

Impact AQ-12: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 3 

Matter in Excess of SJVAPCD’s Health-Based Concentration Thresholds  4 

NEPA Effects: As shown in Table 22-99, construction would increase PM10 and PM2.5 emissions in 5 

SJVAPCD, which may pose inhalation-related health risks for receptors exposed to certain 6 

concentrations.  7 

PM2.5 and PM10 concentrations at sensitive receptors locations were assessed using the EPA’s 8 

AERMOD dispersion. The methodology described in Section 22.3.1.3 provides a more detailed 9 

summary of the approach used to conduct the analysis. Appendix 22C, Bay Delta Conservation Plan 10 

Air Dispersion Modeling and Health Risk Assessment for Construction Emissions, provides an in-depth 11 

discussion of the methodology and results. 12 

As shown in Table 22-105, predicted PM2.5 and PM10 concentrations are less than SJVAPCD’s 13 

adopted threshold. The project would also implement all air-district recommended onsite fugitive 14 

dust controls, such as regular watering. Accordingly, this alternative’s effect of exposure of sensitive 15 

receptors to localized particulate matter concentrations would not be adverse. 16 

Table 22-105. Alternative 4 PM10 and PM2.5 Concentration Results in SJVAPCD  17 

Parameter 

PM10 PM2.5 

Annual (μg/m3) 24-Hour (μg/m3) Annual (μg/m3) 24-Hour (μg/m3) 

Maximum Value 0.09 6.9 0.02 1.1 

SJVAPCD Threshold 2.08 10.4 2.08 10.4 

Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for Construction 

Emissions, includes modeling results for all receptors. 

μg/m3 = micrograms per cubic meter 

 18 

CEQA Conclusion: Respirable particulates pose human health hazard by bypassing the defenses 19 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 4 would 20 

result in PM2.5 and PM10 concentrations at receptor locations that are below the significance 21 

thresholds established by the SJVAPCD. As such, localized particulate matter concentrations at 22 

analyzed receptors would not result in significant human health impacts. No mitigation is required.  23 

Impact AQ-13: Exposure of Sensitive Receptors to Health Hazards from Localized Carbon 24 

Monoxide  25 

NEPA Effects: Continuous engine exhaust may elevate localized CO concentrations. Receptors 26 

exposed to these CO “hot-spots” may have a greater likelihood of developing adverse health effects 27 

(as described in Section 22.1.2). CO hot-spots are typically observed at heavily congested 28 

intersections where a substantial number of gasoline-powered vehicles idle for prolonged durations 29 

throughout the day. Construction sites are less likely to result in localized CO hot-spots due to the 30 

nature of construction activities (Sacramento Metropolitan Air Quality Management District 2014), 31 

which normally utilize diesel-powered equipment for intermittent or short durations. Moreover, 32 

construction sites must comply with the Occupational Safety and Health Administration’s (OSHA) CO 33 

exposure standards for onsite workers. Unlike regional pollutants (e.g., ROG and NOX), CO 34 
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concentrations also dissipate as a function of distance and will therefore be lower at offsite receptor 1 

locations. Accordingly, given that construction activities typically do not result in CO hot-spots, 2 

onsite concentrations must comply with OSHA standards, and CO levels dissipate as a function of 3 

distance, equipment-generated CO emissions (see Table 22-99) are not anticipated to result in 4 

adverse health hazards to sensitive receptors. 5 

Construction traffic may contribute to increased roadway congestion, which could lead to conditions 6 

conducive to CO hot-spot formation. Chapter 19, Transportation, analyzes peak-hour traffic volumes 7 

during construction on local roadway segments. The assessment is inclusive of baseline traffic 8 

volumes plus background growth and project trips or ‘baseline plus background growth plus 9 

project’ or BPBGPP. While the traffic analysis was performed for roadway segments, as opposed to 10 

intersections, the results can be used as a conservative indication of potential traffic volumes at local 11 

intersections, assuming all vehicles would travel through a single intersection. 12 

As shown in Table 19-29, the highest peak hour traffic volumes under BPBGPP—12,050 vehicles per 13 

hour—would occur on westbound Interstate 80 between Suisun Valley Road and State Route 12. 14 

This is about half of the congested traffic volume modeled by BAAQMD (24,000 vehicles per hour) 15 

that would be needed to contribute to a localized CO hot-spot, and less than half of the traffic volume 16 

modeled by SMAQMD (31,600 vehicles per hour). The BAAQMD’s and SMAQMD’s CO screening 17 

criteria were developed based on County average vehicle fleets that are primarily comprised of 18 

gasoline vehicles. Construction vehicles would be predominantly diesel trucks, which generate 19 

fewer CO emissions per idle-hour and vehicle mile traveled than gasoline-powered vehicles. 20 

Accordingly, the air district screening thresholds provide a conservative evaluation threshold for the 21 

assessment of potential CO emissions impacts during construction. 22 

Based on the above analysis, even if all 8,088 vehicles on the modeled traffic segment drove through 23 

the same intersection in the peak hour, CO concentrations adjacent to the traveled way would not 24 

exceed the CAAQS or NAAQS according to BAAQMD’s and SMAQMD’s screening criteria. Thus, 25 

construction traffic is not anticipated to result in adverse health hazards to sensitive receptors. 26 

CEQA Conclusion: Continuous engine exhaust may elevate localized CO concentrations. Receptors 27 

exposed to these CO “hot-spots” may have a greater likelihood of developing adverse health effects. 28 

Construction sites are less likely to result in localized CO hot-spots due to the nature of construction 29 

activities (Sacramento Metropolitan Air Quality Management District 2014), which normally utilize 30 

diesel-powered equipment for intermittent or short durations. Moreover, construction sites must 31 

comply with the OSHA CO exposure standards for onsite workers. Accordingly, given that 32 

construction activities typically do not result in CO hot-spots, onsite concentrations must comply 33 

with OSHA standards, and CO levels dissipate as a function of distance, equipment-generated CO 34 

emissions are not anticipated to result in significant health hazards to sensitive receptors. Similarly, 35 

peak-hour construction traffic on local roadways would not exceed BAAQMD’s or SMAQMD’s 36 

conservative screening criteria for the formation potential CO hot-spots. This impact would be less 37 

than significant. No mitigation is required. 38 

Impact AQ-14: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 39 

Matter in Excess of SMAQMD’s Chronic Non-Cancer and Cancer Risk Assessment Thresholds 40 

NEPA Effects: Diesel-fueled engines, which generate DPM, would be used during construction of the 41 

proposed water conveyance facility. These coarse and fine particles may be composed of elemental 42 

carbon with adsorbed materials, such as organic compounds, sulfate, nitrate, metals, and other trace 43 

elements. The coarse and fine particles are respirable, which means that they can avoid many of the 44 
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human respiratory system’s defense mechanisms and enter deeply into the lungs, and as such, DPM 1 

poses inhalation-related chronic non-cancer hazard and cancer risk  2 

As shown in Table 22-99, construction would result in an increase of DPM emissions in the Study 3 

area, particularly near sites involving the greatest duration and intensity of equipment. Receptor 4 

exposure to construction DPM emissions was assessed by predicting the health risks in terms of 5 

excess cancer and non-cancer hazard impacts using the EPA’s AERMOD dispersion modeling and 6 

guidance published by OEHHA. The methodology described in Section 22.3.1.3 provides a more 7 

detailed summary of the approach used to conduct the HRA. Appendix 22C, Bay Delta Conservation 8 

Plan Air Dispersion Modeling and Health Risk Assessment for Construction Emissions, provides an in-9 

depth discussion of the HRA methodology and results.  10 

The results of the HRA are summarized in Table 22-106 and are compared to SMAQMD’s health risk 11 

thresholds. As shown in Table 22-106, Alternative 4 would not exceed the SMAQMD’s chronic non-12 

cancer or cancer thresholds and, thus, would not expose sensitive receptors to substantial pollutant 13 

concentrations. Therefore, this alternative’s effect of exposure of sensitive receptors to DPM 14 

emissions and their health hazards during construction would not be adverse. 15 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 16 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 17 

durations. The DPM generated during Alternative 4 construction would not exceed the SMAQMD’s 18 

chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors to 19 

substantial pollutant concentrations. Therefore, this impact for DPM emissions would be less than 20 

significant. No mitigation is required. 21 

Table 22-106. Alternative 4 Health Hazards in the Sacramento Metropolitan Air Quality 22 

Management District 23 

Parameter  Chronic Health Hazard Cancer Health Risk 

Maximum Value 0.001 5 per million 

Thresholds 1 10 per million 

Source: Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment 
for Construction Emissions. 

 24 

Impact AQ-15: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 25 

Matter in Excess of YSAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 26 

NEPA Effects: As shown in Table 22-99, construction of Alternative 4 would result in an increase of 27 

DPM emissions in YSAQMD, which poses inhalation-related chronic non-cancer hazard and cancer 28 

risks if adjacent receptors are exposed to significant DPM concentrations for prolonged durations.  29 

Receptor exposure to construction DPM emissions was assessed by predicting the health risks in 30 

terms of excess cancer and non-cancer hazard impacts using the EPA’s AERMOD dispersion 31 

modeling and guidance published by OEHHA. Based on HRA results detailed in Appendix 22C, Bay 32 

Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for Construction 33 

Emissions, Alternative 4 would not exceed YSAQMD’s non-cancer or cancer health thresholds (see 34 

Table 22-107) and, thus, would not expose sensitive receptors to substantial pollutant 35 

concentrations. Therefore, this alternative’s effect of exposure of sensitive receptors to DPM 36 

emissions and their health hazards during construction would not be adverse. 37 
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CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 1 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 2 

durations. The DPM generated during Alternative 4 construction would not exceed the YSAQMD’s 3 

chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors to 4 

substantial health hazards. Therefore, this impact for DPM emissions would be less than significant. 5 

No mitigation is required. 6 

Table 22-107. Alternative 4 Health Hazards from DPM Exposure in the Yolo-Solano Air Quality 7 

Management District 8 

Parameter  Chronic Health Hazard Cancer Health Risk 

Maximum Value 0.0003 1 per million 

YSAQMD Thresholds 1 10 per million 

Source: Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for 
Construction Emissions 

Note: Emissions would not be generated in Yolo County. However, emissions from the adjacent 
Sacramento County could affect sensitive receptors in Yolo County. 

 9 

Impact AQ-16: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 10 

Matter in Excess of BAAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 11 

NEPA Effects: As shown in Table 22-99, construction would result in an increase of DPM emissions 12 

in the BAAQMD, particularly near sites involving the greatest duration and intensity of construction 13 

activities. DPM poses inhalation-related chronic non-cancer hazard and cancer risks if adjacent 14 

receptors are exposed to significant DPM concentrations for prolonged durations. 15 

Receptor exposure to construction DPM emissions was assessed by predicting the health risks in 16 

terms of excess cancer and non-cancer hazard impacts using the EPA’s AERMOD dispersion 17 

modeling and guidance published by OEHHA. Based on the HRA results detailed in Appendix 22C, 18 

Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for Construction 19 

Emissions, Alternative 4 would not exceed the BAAQMD’s chronic non-cancer or cancer thresholds 20 

(see Table 22-108) and, thus, would not expose sensitive receptors to substantial pollutant 21 

concentrations. Therefore, this alternative’s effect of exposure of sensitive receptors to DPM 22 

emissions and their health hazards during construction would not be adverse. 23 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 24 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 25 

durations. The DPM generated during Alternative 4 construction would not exceed the BAAQMD’s 26 

chronic non-cancer or cancer thresholds. Therefore, this impact for DPM emissions would be less 27 

than significant. No mitigation is required. 28 
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Table 22-108. Alternative 4 Health Hazards from DPM Exposure in the Bay Area Air Quality 1 

Management District  2 

Parameter  Chronic Health Hazard Cancer Health Risk 

Maximum Value 0.001 5 per million 

BAAQMD Thresholds 1 10 per million 

Source: Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment 
for Construction Emissions. 

 3 

Impact AQ-17: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 4 

Matter in Excess of SJVAPCD’s Chronic Non-Cancer and Cancer Risk Thresholds 5 

NEPA Effects: As shown in Table 22-99, construction would result in an increase of DPM emissions 6 

in the Study area, particularly near sites involving the greatest duration and intensity of equipment. 7 

DPM poses inhalation-related chronic non-cancer hazard and cancer risks if adjacent receptors are 8 

exposed to significant DPM concentrations for prolonged durations.  9 

Receptor exposure to construction DPM emissions was assessed by predicting the health risks in 10 

terms of excess cancer and non-cancer hazard impacts using the EPA’s AERMOD dispersion 11 

modeling and guidance published by OEHHA. Based on HRA results detailed in Appendix 22C, Bay 12 

Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for Construction 13 

Emissions, Alternative 4 would not exceed the SJVAPCD’s chronic non-cancer or cancer thresholds 14 

(Table 22-109) and, thus, would not expose sensitive receptors to substantial pollutant 15 

concentrations. Therefore, this alternative’s effect of exposure of sensitive receptors to DPM 16 

emissions and their health hazards during construction would not be adverse. 17 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 18 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 19 

durations. The DPM generated during Alternative 4 construction would not exceed the SJVAPCD’s 20 

chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors to 21 

substantial pollutant concentrations. Therefore, this impact for DPM emissions would be less than 22 

significant. No mitigation is required.  23 

Table 22-109. Alternative 4 Health Hazards in the San Joaquin Valley Air Pollution Control District 24 

Parameter  Chronic Health Hazard Cancer Health Risk 

Maximum Value 0.0008 3 per million 

SJVAPCD Thresholds 1 10 per million 

Source: Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk 
Assessment for Construction Emissions. 

 25 

Impact AQ-18: Exposure of Sensitive Receptors to Coccidioides immitis (Valley Fever)  26 

NEPA Effects: Disturbance of soil containing C. immitis could expose the receptors adjacent to the 27 

construction site to spores known to cause Valley Fever. Areas endemic to C. immitis are generally 28 

arid to semiarid with low annual rainfall, and as such, soil containing the fungus is commonly found 29 

in Southern California and throughout the Central Valley. Table 22-22 summarizes Valley Fever 30 

hospitalization rates between 2002 and 2010 in affected California counties and indicates that over 31 
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60% of Valley Fever cases have been in people who live in the San Joaquin Valley. Within the Plan 1 

Area, San Joaquin County has the highest hospitalization rate due to Valley Fever and is the 8th most 2 

affected county in the State. By comparison, hospitalization rates in Sacramento and Contra Costa 3 

counties are relatively low.  4 

The presence of C. immitis in the Plan Area does not guarantee that CM1 construction activities 5 

would result in increased incidence of Valley Fever. Propagation of C. immitis is dependent on 6 

climatic conditions, with the potential for growth and surface exposure highest following early 7 

seasonal rains and long dry spells. C. immitis spores can be released when filaments are disturbed by 8 

earthmoving activities, although receptors must be exposed to and inhale the spores to be at 9 

increased risk of developing Valley Fever. Moreover, exposure to C. immitis does not guarantee that 10 

an individual will become ill—approximately 60 percent of people exposed to the fungal spores are 11 

asymptomatic and show no signs of an infection (United States Geological Survey 2000).  12 

While there are a number of factors that influence receptor exposure and development of Valley 13 

Fever, earthmoving activities during construction could release C. immitis spores if filaments are 14 

present and other soil chemistry and climatic conditions are conducive to spore development. 15 

Receptors adjacent to the construction area may therefore be exposed to increase risk of inhaling C. 16 

immitis spores and subsequent development of Valley Fever. Dust-control measures are the primary 17 

defense against infection (United States Geological Survey 2000). Implementation of advanced air-18 

district recommended fugitive dust controls outlined in Appendix 3B, Environmental Commitments, 19 

would avoid dusty conditions and reduce the risk of contracting Valley Fever through routine 20 

watering and other controls. Therefore, this alternative’s effect of exposure of sensitive receptors to 21 

increased Valley Fever risk during construction would not be adverse.  22 

CEQA Conclusion: Construction of the water conveyance facility would involve earthmoving 23 

activities that could release C. immitis spores if filaments are present and other soil chemistry and 24 

climatic conditions are conducive to spore development. Receptors adjacent to the construction area 25 

may therefore be exposed to increase risk of inhaling C. immitis spores and subsequent development 26 

of Valley Fever. Implementation of air-district recommended fugitive dust controls outlined in 27 

Appendix 3B, Environmental Commitments, would avoid dusty conditions and reduce the risk of 28 

contracting Valley Fever through routine watering and other controls. Therefore, this impact would 29 

be less than significant. No mitigation is required.  30 

Impact AQ-19: Creation of Potential Odors Affecting a Substantial Number of People during 31 

Construction or Operation of the Proposed Water Conveyance Facility 32 

NEPA Effects: The generation and severity of odors is dependent on a number of factors, including 33 

the nature, frequency, and intensity of the source; wind direction; and the location of the 34 

receptor(s). Odors rarely cause physical harm, but can cause discomfort, leading to complaints to 35 

regulatory agencies.  36 

Sources of odor during construction include diesel exhaust from construction equipment, asphalt 37 

paving, and excavated organic matter from the removal of RTM and sediment. All air districts in the 38 

Plan Area have adopted rules that limits the amount of ROG emissions from cutback asphalt (see 39 

Section 22.2.3). Accordingly, potential odors generated during asphalt paving would be addressed 40 

through mandatory compliance with air district rules (YSAQMD Rule 2.28, SMAQMD Rule 453, 41 

BAAQMD Regulation 8, Rule 15, SJVAPCD Rule 4641). Odors from equipment exhaust would be 42 

localized and generally confined to the immediate area surrounding the construction site. These 43 

odors would be temporary and localized, and they would cease once construction activities have 44 
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been completed. Thus, it is not anticipated that construction of CM1 would create objectionable 1 

odors from construction equipment or asphalt paving.  2 

Construction of the water conveyance facility would require removal of subsurface material during 3 

tunnel excavation and sediment removal. Approximately 27 million cubic yards of saturated tunnel 4 

RTM would result from tunnel boring activities. If present in the RTM and sediment, anaerobic 5 

decay of organic material can generate gases, specifically hydrogen sulfide. Hydrogen sulfide is 6 

commonly described as having a foul or “rotten egg” smell (Occupational Safety and Health 7 

Administration 2005). 8 

Geotechnical tests indicate that soils in the Plan Area have a high moisture content generally ranging 9 

about 38 to 41 percent. Testing shows that soils in the Plan Area are predominately comprised of silt 10 

and clay, with a variety of inorganic materials that are not anticipated to result in malodors. The 11 

majority of test results for organic constituents and VOC were below the method detection limits, 12 

indicating that organic decay of exposed RTM and sediment will be relatively low (URS 2014). 13 

Moreover, drying and stockpiling of the removed RTM and sediment will occur under aerobic 14 

conditions, which will further limit any potential decomposition and associated malodorous 15 

products. Accordingly, it is not anticipated that tunnel and sediment excavation would create 16 

objectionable odors. 17 

Typical facilities known to produce odors include landfills, wastewater treatment plants, food 18 

processing facilities, and certain agricultural activities. Alternative 4 would not result in the addition 19 

of facilities associated with odors, and as such, long-term operation of the water conveyance facility 20 

would not result in objectionable odors. 21 

CEQA Conclusion: Alternative 4 would not result in the addition of major odor producing facilities. 22 

Diesel emissions during construction could generate temporary odors, but these would quickly 23 

dissipate and cease once construction is completed. Likewise, potential odors generated during 24 

asphalt paving would be addressed through mandatory compliance with air district rules and 25 

regulations. While tunnel excavation would unearth approximately 27 million cubic yards of RTM, 26 

geotechnical tests indicate that soils in the Plan Area have relatively low organic constituents. 27 

Moreover, drying and stockpiling of the removed RTM will occur under aerobic conditions, which 28 

will further limit any potential decomposition and associated malodorous products. Accordingly, the 29 

impact of exposure of sensitive receptors to potential odors would be less than significant. No 30 

mitigation is required. 31 

Impact AQ-20: Generation of Criteria Pollutants in the Excess of Federal De Minimis 32 

Thresholds from Construction and Operation and Maintenance of the Proposed Water 33 

Conveyance Facility 34 

NEPA Effects: EPA’s General Conformity Rule (40 CFR Parts 51 and 93) only applies to Federal 35 

actions that are taken in EPA-designated “nonattainment” or “maintenance” areas. Accordingly, as 36 

outlined in Section III.A of the General Conformity Rule, “only actions which cause emissions in 37 

designated nonattainment and maintenance areas are subject to the regulations”. Criteria pollutant 38 

emissions resulting from construction and operation of Alternative 4 in the SFNA, SJVAB, and 39 

SFBAAB are presented in Table 22-110. Exceedances of the federal de minimis thresholds are shown 40 

in underlined text. 41 
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Sacramento Federal Nonattainment Area 1 

As shown in Table 22-110, implementation of Alternative 4 would exceed the following SFNA 2 

federal de minimis thresholds: 3 

 NOX: 2019–2027 4 

NOX is a precursor to ozone and PM and NOX is a precursor to PM, for which the SFNA is in 5 

nonattainment for the NAAQS. Since project emissions exceed the federal de minimis threshold for 6 

NOX, a general conformity determination must be made to demonstrate that total direct and indirect 7 

emissions of NOX would conform to the appropriate SFNA SIPs for each year of construction in 8 

which the de minimis thresholds are exceeded. 9 

NOX is also a precursor to PM and can contribute to PM formation. As discussed above, Sacramento 10 

County is currently designated maintenance for the PM10 NAAQS and portions of the SVAB are 11 

designated nonattainment for the PM2.5 NAAQS. NOX emissions in excess of 100 tons per year in 12 

Sacramento County trigger a secondary PM10 precursor threshold, whereas NOX emissions in excess 13 

of 100 tons per year in the SVAB trigger a secondary PM2.5 precursor threshold. Since NOX 14 

emissions can contribute to PM formation, NOX emissions in excess of these secondary precursor 15 

thresholds could conflict with the applicable PM10 and PM2.5 SIPs. Accordingly, NOX offsets pursued 16 

for the purposes of general conformity for those years in which NOX emissions exceed 100 tons must 17 

occur within the federally designated PM2.5 nonattainment and PM10 maintenance areas of the 18 

SVAB. 19 

As shown in Table 22-99, NOX emissions generated by construction activities in SMAQMD 20 

(Sacramento County) would not exceed 100 tons per year. Accordingly, the project does not trigger 21 

the secondary PM10 precursor threshold. As shown in Table 22-110, NOX emissions in 2025 would 22 

exceed 100 tons year in the SFNA. The project therefore triggers the secondary PM2.5 precursor 23 

threshold, requiring all NOX offsets for 2025 to occur within the federally designated PM2.5 24 

nonattainment area within the SFNA. The nonattainment boundary for PM2.5 includes all of 25 

Sacramento County and portions of Yolo, El Dorado, Solano, and Placer counties.  26 

A general conformity determination has been prepared for Alternative 4 and is included in Appendix 27 

22E, General Conformity Determination. As shown in Appendix 22E, the federal lead agencies 28 

(Reclamation, USFWS, and NMFS) demonstrate that project emissions would not result in a net 29 

increase in regional NOX emissions, as construction-related NOX would be fully offset to zero through 30 

implementation of Mitigation Measures AQ-1a and 1b, which require additional onsite mitigation 31 

and/or offsets. Mitigation Measures AQ-1a and 1b will ensure the requirements of the mitigation 32 

and offset program are implemented and conformity requirements for NOX are met. 33 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 34 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 35 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 36 

Thresholds for Other Pollutants 37 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 4.  38 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 39 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 40 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 41 
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Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 1 

Other Pollutants 2 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 4. 3 
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Table 22-110. Criteria Pollutant Emissions from Construction and Operation of Alternative 4 in 1 

Nonattainment and Maintenance Areas of the SFNA, SJVAB, and SFBAAB (tons/year) 2 

Year 

Sacramento Federal Nonattainment Area 

ROG NOX
a COb PM10c PM2.5 SO2 

2016 <1 3 <1 <1 <1 <1 

2017 <1 4 <1 1 1 <1 

2018 1 9 1 9 3 <1 

2019 5 45 1 21 5 <1 

2020 6 64 1 30 5 <1 

2021 10 87 3 40 7 <1 

2022 11 82 3 40 7 1 

2023 10 73 2 38 6 <1 

2024 11 83 3 36 7 1 

2025 14 106d 6 41 8 1 

2026 13 90 1 34 6 1 

2027 11 79 <1 33 6 <1 

2028 3 20 <1 19 3 <1 

2029 3 19 <1 13 2 <1 

ELT 0.13 0.80 1.65 0.27 0.08 <0.01 

LLT 0.11 0.68 1.58 0.26 0.07 <0.01 

De Minimis 25 25 100 100 100 100 

Year 

San Joaquin Valley Air Basin 

ROG NOX
a COb PM10 PM2.5 SO2 

2016 <1 4 0 <1 <1 <1 

2017 1 5 0 1 1 <1 

2018 3 20 0 9 3 <1 

2019 6 42 0 27 5 <1 

2020 12 95 4 48 7 2 

2021 14 104 7 47 7 3 

2022 16 112 13 47 8 6 

2023 14 92 13 35 6 6 

2024 12 74 13 24 5 6 

2025 10 62 8 19 4 4 

2026 6 39 0 15 2 <1 

2027 4 27 0 14 2 <1 

2028 2 10 0 7 1 <1 

2029 0 0 0 0 0 0 

ELT 0.01 0.08 0.14 0.02 0.01 0.00 

LLT 0.01 0.07 0.13 0.02 0.01 0.00 

De Minimis 10 10 100 100 100 100 
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Year 

San Francisco Bay Area Air Basin 

ROG NOX
a COb PM10e PM2.5 SO2 

2016 <1 1 <1 - <1 <1 

2017 <1 1 <1 - <1 <1 

2018 3 20 1 - 2 <1 

2019 2 19 0 - 2 <1 

2020 5 46 17 - 5 7 

2021 8 72 31 - 7 12 

2022 10 98 49 - 9 19 

2023 10 99 49 - 9 19 

2024 15 129 49 - 11 20 

2025 19 148 32 - 11 13 

2026 10 67 2 - 6 1 

2027 9 58 2 - 6 1 

2028 6 40 1 - 4 1 

2029 <1 1 <1 - 1 <1 

ELT 0.19 1.15 2.42 - 0.11 0.01 

LLT 0.16 0.97 2.33 - 0.10 0.01 

De Minimis 100 100 100 - 100 100 

a NOX emissions in excess of 100 tons per year within federally designated PM10 and PM2.5 nonattainment 
or maintenance areas trigger a secondary PM10 and PM2.5 precursor threshold. NOX emissions in excess of 
this secondary threshold could conflict with the applicable PM10 and PM2.5 SIPs. Accordingly, NOX offsets 
pursued for the purposes of general conformity for those years in which NOX emissions exceed 100 tons 
must occur within the federally designated PM2.5 nonattainment and PM10 maintenance areas, as 
applicable.  

b The proposed water conveyance facility is located within a federally designated CO attainment 
area. Accordingly, CO emissions generated by construction of CM1 are not subject to the General 
Conformity Rule and are excluded from the emissions summary and general conformity analysis (40 CFR 
Part 51 and 93, Section III.A). Emissions presented in the table are limited those generated by haul trucks, 
which would occur in federally designated CO maintenance area. 

c There are no federally designated PM10 maintenance areas in Yolo County. Accordingly, PM10 emissions 
generated by construction of CM1 in Yolo County are not subject to the General Conformity Rule and are 
excluded from the emissions summary and general conformity analysis for the SFNA (40 CFR Part 51 and 
93, Section III.A). Emissions presented in the table are limited those generated within Sacramento County. 

d 96.2 tons would be generated in SMAQMD and 9.7 tons would be generated in YSAQMD (see Table 22-99). 
e There are no federally designated PM10 nonattainment or maintenance areas in the SFBAAB. Accordingly, 

PM10 emissions generated by construction of CM1 are not subject to the General Conformity Rule and are 
excluded from the emissions summary and general conformity analysis (40 CFR Part 51 and 93, Section 
III.A). 

 1 

San Joaquin Valley Air Basin 2 

As shown in Table 22-110, implementation of Alternative 4 would exceed the following SJVAB 3 

federal de minimis thresholds: 4 

 ROG: 2020–2025 5 
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 NOX: 2018–2028 1 

ROG and NOX are precursors to ozone and NOX is a precursor to PM, for which the SJVAB is in 2 

nonattainment for the NAAQS. Since project emissions exceed the federal de minimis threshold for 3 

ROG and NOX, a general conformity determination must be made to demonstrate that total direct 4 

and indirect emissions of ROG and NOX would conform to the appropriate SJVAB SIP for each year of 5 

construction in which the de minimis thresholds are exceeded. 6 

NOX is also a precursor to PM and can contribute to PM formation. As discussed above, the SJVAB is 7 

currently designated maintenance for the PM10 NAAQS and nonattainment for the PM2.5 NAAQS. 8 

NOX emissions in excess of 100 tons per year trigger a secondary PM precursor threshold, and could 9 

conflict with the applicable PM10 and PM2.5 SIPs. As shown in Table 22-110, NOX emissions 10 

generated by construction activities in the SJVAB would exceed 100 tons per year between 2021 and 11 

2022. NOX offsets pursued for the purposes of general conformity for those years in which NOX 12 

emissions exceed 100 tons must occur within the federally designated PM2.5 nonattainment and 13 

PM10 maintenance areas of the SJVAB, which are consistent with the larger nonattainment 14 

boundary for ozone. 15 

A general conformity determination has been prepared for Alternative 4/4A and is included in 16 

Appendix 22E, General Conformity Determination. As shown in Appendix 22E, the federal lead 17 

agencies (Reclamation, USFWS, and NMFS) demonstrate that project emissions would not result in 18 

an increase in regional ROG or NOX emissions, as construction-related ROG and NOX emissions 19 

would be fully offset to zero through implementation of Mitigation Measures AQ-4a and AQ-4b, 20 

which require additional onsite mitigation and/or offsets. Mitigation Measures AQ-4a and AQ-4b 21 

will ensure the requirements of the mitigation and offset program are implemented and conformity 22 

requirements for ROG and NOX are met. 23 

Mitigation Measure AQ-4a: Mitigate and Offset Construction-Generated Criteria Pollutant 24 

Emissions within SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General 25 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 26 

Applicable SJVAPCD CEQA Thresholds for Other Pollutants 27 

Please see Mitigation Measure AQ-4a under Impact AQ-4 in the discussion of Alternative 4. 28 

Mitigation Measure AQ-4b: Develop an Alternative or Complementary Offsite Mitigation 29 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 30 

within the SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General Conformity 31 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable SJVAPCD 32 

CEQA Thresholds for Other Pollutants 33 

Please see Mitigation Measure AQ-4b under Impact AQ-4 in the discussion of Alternative 4. 34 

San Francisco Bay Area Air Basin 35 

As shown in Table 22-110, implementation of Alternative 4 would exceed the following SFBAAB 36 

federal de minimis thresholds: 37 

 NOX: 2024–2025 38 

NOX is a precursor to ozone and PM, for which the SFBAAB is in nonattainment for the NAAQS. Since 39 

project emissions exceed the federal de minimis thresholds for NOX, a general conformity 40 
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determination must be made to demonstrate that total direct and indirect emissions of NOX would 1 

conform to the appropriate SFBAAB SIP for each year of construction in which the de minimis 2 

thresholds are exceeded. 3 

A general conformity determination has been prepared for Alternative 4/4A and is included in 4 

Appendix 22E, General Conformity Determination. As shown in Appendix 22E, the federal lead 5 

agencies (Reclamation, USFWS, and NMFS) demonstrate that project emissions would not result in a 6 

net increase in regional NOX0 emissions, as construction-related NOX would be fully offset to zero 7 

through implementation of Mitigation Measures AQ-3a and 3b, which require additional onsite 8 

mitigation and/or offsets. Mitigation Measures AQ-3a and 3b will ensure the requirements of the 9 

mitigation and offset program are implemented and conformity requirements for NOX are met. 10 

Mitigation Measure AQ-3a: Mitigate and Offset Construction-Generated Criteria Pollutant 11 

Emissions within BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 12 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 13 

Applicable BAAQMD CEQA Thresholds for Other Pollutants48 14 

Please refer to Mitigation Measure AQ-3a under Impact AQ-3 in the discussion of Alternative 4. 15 

Mitigation Measure AQ-3b: Develop an Alternative or Complementary Offsite Mitigation 16 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 17 

within the BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 18 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 19 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 20 

Please refer to Mitigation Measure AQ-3b under Impact AQ-3 in the discussion of Alternative 4. 21 

CEQA Conclusion: SFNA, SJVAB, and SFBAAB are classified as nonattainment areas with regard to 22 

the ozone NAAQS and the impact of increases in criteria pollutant emissions above the air basin de 23 

minimis thresholds could conflict with or obstruct implementation of the applicable air quality plans. 24 

Since construction emissions in the SFNA, SJVAB, and SFBAAB would exceed the de minimis 25 

thresholds for ROG (SJVAB only) and NOX, this impact would be significant. Mitigation Measures AQ-26 

1a, AQ-1b, AQ-3a, AQ-3b, AQ-4a, and AQ-4b would ensure project emissions would not result in an 27 

increase in regional ROG (SJVAB only) or NOX emissions. These measures would therefore ensure 28 

total direct and indirect ROG (SJVAB only) and NOX emissions generated by the project would 29 

conform to the appropriate air basin SIPs by offsetting the action’s emissions in the same or nearby 30 

area to net zero.  31 

Impact AQ-21: Generation of Cumulative Greenhouse Gas Emissions during Construction of 32 

the Proposed Water Conveyance Facility 33 

NEPA Effects: GHG (CO2, CH4, N2O, SF6, and HFCs) emissions resulting from construction of 34 

Alternative 4 are presented in Table 22-111. Emissions with are presented with implementation of 35 

environmental commitments (see Appendix 3B, Environmental Commitments) and state mandates to 36 

reduce GHG emissions. State mandates include the RPS, LCFS, and Pavley. These mandates do not 37 

                                                             
48 In the title of this mitigation measure, the phrase “for other pollutants” is intended to apply to other alternatives, 
where associated impacts to other pollutants may exceed thresholds other than NOX. 
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require additional action on the part of DWR, but will contribute to GHG emissions reductions. For 1 

example, Pavley and LCFS will improve the fuel efficiency of vehicles and reduce the carbon content 2 

of transportation fuels, respectively. Equipment used to construct the project will therefore be 3 

cleaner and less GHG intensive than if the state mandates had not been established. Due to the global 4 

nature of GHGs, the determination of effects is based on total emissions generated by construction 5 

(Table 22-111). 6 

Table 22-111. GHG Emissions from Construction of Alternative 4 (metric tons/year)a 
7 

Year 
Equipment and 
Vehicles (CO2e) 

Electricity (CO2e) 
Concrete Batching 

(CO2) 
Total CO2e 

2016 2,014 0 0 2,014 

2017 2,694 0 0 2,694 

2018 19,097 1,265 1,173 21,535 

2019 37,147 4,602 43,117 84,866 

2020 63,992 26,387 82,627 173,006 

2021 95,552 69,249 184,947 349,748 

2022 109,560 96,611 352,630 558,800 

2023 102,228 85,979 330,407 518,614 

2024 111,807 89,036 316,078 516,921 

2025 123,701 60,880 284,149 468,731 

2026 69,941 22,431 31,677 124,049 

2027 56,504 5,083 74,130 135,717 

2028 29,548 1,007 20,646 51,202 

2029 8,014 5 3,497 11,516 

Total 831,799 462,535 1,725,078 3,019,413 

a Emissions estimates do not account for GHG flux from land disturbance. Surface and subsurface (e.g., 
tunneling) activities may oxidize peat soils, releasing GHG emissions. However, recent geotechnical 
surveys indicated that peat is negligible below 80 feet of depth. The tunnel will be placed below this 
range and the design adjusted if peat soils are discovered. Peat material encountered during surface 
excavation for non-tunnel work will be covered with top soil to reduce oxidation when needed. 

Values may not total correctly due to rounding.  

 8 

Table 22-112 summarizes GHG emissions that would be generated in the BAAQMD, SMAQMD, 9 

SJVAPCD, and YSAQMD. The table does not include emissions from electricity generation as these 10 

emissions would be generated by power plants located throughout the state (see discussion 11 

preceding this impact analysis). GHG emissions presented in Table 22-112 are therefore provided 12 

for information purposes only. 13 



 Air Quality and Greenhouse Gases 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

22-322 
2015 

ICF 00139.14 

 

Table 22-112. GHG Emissions from Construction of Alternative 4 by Air District (metric tons/year)a 
1 

Air District  Equipment and Vehicles (CO2e) Concrete Batching (CO2)a Total CO2eb 

SMAQMD 257,364 152,657 410,022 

YSAQMD 21,964 0 21,964 

SJVAPCD 243,958 486,857 730,815 

BAAQMD 308,513 1,085,564 1,394,077 

a Emissions assigned to each air district based on the number of batching plants located in that air district.  
b Values may not total correctly due to rounding. 

 2 

Construction of Alternative 4 would generate a total of 3.0 million metric tons of GHG emissions 3 

after implementation of environmental commitments and state mandates. This is equivalent to 4 

adding 633,000 typical passenger vehicles to the road during construction (U.S. Environmental 5 

Protection Agency 2014e). As discussed in section 22.3.2, Determination of Effects, any increase in 6 

emissions above net zero associated with construction of the BDCP water conveyance features 7 

would be adverse. Accordingly, this effect would be adverse. Mitigation Measure AQ-21, which 8 

would develop a GHG Mitigation Program to reduce construction-related GHG emissions to net zero, 9 

is available address this effect. Please refer to Appendix 22A, Air Quality Analysis Methodology, for a 10 

summary of assumptions used to estimate potential GHG reductions associated with each strategy.  11 

CEQA Conclusion: Construction of Alternative 4 would generate a total of 3.0 million metric tons of 12 

GHG emissions. This is equivalent to adding 633,000 typical passenger vehicles to the road during 13 

construction (U.S. Environmental Protection Agency 2014e). As discussed in section 22.3.2, 14 

Determination of Effects, any increase in emissions above net zero associated with construction of 15 

the BDCP water conveyance features would be significant. Mitigation Measure AQ-21 would develop 16 

a GHG Mitigation Program to reduce construction-related GHG emissions to net zero. Accordingly, 17 

this impact would be less-than-significant with implementation of Mitigation Measure AQ-21. 18 

Mitigation Measure AQ-21: Develop and Implement a GHG Mitigation Program to Reduce 19 

Construction Related GHG Emissions to Net Zero (0) 20 

BDCP proponents will develop a GHG Mitigation Program prior to the commencement of any 21 

construction or other physical activities associated with CM1 that would generate GHG 22 

emissions. The GHG Mitigation Program will consist of feasible options that, taken together, will 23 

reduce construction-related GHG emissions to net zero (0) (i.e., emissions will be reduced to the 24 

maximum extent feasible and any remaining emissions from the project will be offset elsewhere 25 

by emissions reductions of equal amount). The BDCP proponents will determine the nature and 26 

form of the components of the GHG Mitigation Program after consultation with the following 27 

agencies, as applicable: (i) Study area air districts (BAAQMD, SMAQMD, SJVPACD, and YSAQMD), 28 

(ii) California Air Resources Board, (iii) U.S. Environmental Protection Agency, and (iv) 29 

California Energy Commission. 30 

Specific strategies that could be used in formulating the GHG Mitigation Program are 31 

summarized below. The identified strategies will produce GHG reductions across a broad range 32 

of emissions sectors throughout the state. The strategies are divided into seven categories based 33 

on their application. Potential GHG emissions reductions that could be achieved by each 34 

measure are identified. It is theoretically possible that many of the strategies discussed below 35 

could independently achieve a net-zero GHG footprint for BDCP construction activities. Various 36 
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combinations of measure strategies could also be pursued to optimize total costs or community 1 

co-benefits. The BDCP proponents shall be responsible for determining the overall mix of 2 

strategies necessary to ensure the performance standard to mitigate the adverse GHG 3 

construction impacts is met. 4 

BDCP proponents will develop a mechanism for quantifying, funding, implementing, and 5 

verifying emissions reductions associated with the selected strategies. BDCP proponents will 6 

also conduct annual reporting to verify and document that selected strategies achieve sufficient 7 

emissions reductions to offset construction-related emissions to net zero. All selected strategies 8 

must be quantifiable, verifiable, enforceable, and satisfy the basic criterion of additionally (i.e., 9 

the reductions would not happen without the financial support of purchased offset credits or 10 

other mitigation strategies). Annual reports will include, at a minimum the following 11 

components. 12 

 Calculated or measured emissions from construction activities over the reporting year. 13 

 Projects selected for funding during the reporting year. 14 

 Total funds distributed to selected projects during the reporting year. 15 

 Cumulative funds distributed since program inception. 16 

 Emissions reductions achieved during the reporting year. 17 

 Cumulative reductions since program inception. 18 

 Total emissions reductions remaining to satisfy the requirements of Mitigation Measure AQ-19 

21. 20 

GHG Emissions Reduction Strategies to Consider in Formulating a GHG Mitigation Program 21 

This section summarizes GHG reduction strategies that will be considered in formulating a GHG 22 

mitigation program. Quantitative information on the potential capacity of each strategy is 23 

provided in Appendix 22A, Air Quality Analysis Methods. These estimates are based on general 24 

construction activity information, the size and trading volume of existing carbon offset markets, 25 

and available alternative energy resources (e.g., biomass, renewable energy) available to the 26 

project as potential mitigation strategies. Emissions reductions quantified for each strategy 27 

should be seen as high-level screening values that illustrate a rough order of magnitude for the 28 

expected level of emissions reductions or offsets. Moreover, the mitigation strategies should be 29 

viewed not as individual strategies, but rather as a suite of strategies. If one strategy, when 30 

investigated in greater detail prior to implementation, cannot deliver as high a level of emissions 31 

reduction or offset as initially estimated, other strategies will be implemented to ensure 32 

achievement of the performance standard of zero net GHG emissions from the project. 33 

Renewable Energy Purchase Agreement 34 

 Strategy-1: Renewable Energy Purchase Agreement: Enter into a power purchase 35 

agreement, where feasible, with utilities which provide electricity service within the Study 36 

area to purchase construction electricity from renewable sources. Renewable sources must 37 

be zero emissions energy sources (e.g., wind, solar, hydro) and may not be accounted to 38 

utility RPS goals. 39 



 Air Quality and Greenhouse Gases 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

22-324 
2015 

ICF 00139.14 

 

Additional Onsite Mitigation 1 

 Strategy-2: Engine Electrification: DWR has identified all feasible electrification 2 

requirements as environmental commitments. It is anticipated that additional technology 3 

will be available by the time construction starts that will enable further electrification. This 4 

strategy would take advantage of new technologies as they become available and will 5 

engage the maximum level of engine electrification feasible for onsite heavy-duty 6 

equipment.  7 

 Strategy-3: Low Carbon Concrete: Require concrete components to be constructed out of 8 

concrete with up to 70% replacement of cement with SCM with lower embodied energy and 9 

associated GHG emissions.49 Implementation of this strategy would require structural 10 

testing to ensure the concrete meet required strategy strength, durability, workability, and 11 

rigidity standards. If new materials with lower embodied energy or superior workability are 12 

developed between the writing of this measure and project commencement, the BDCP 13 

proponents will investigate use of those materials in place of SCM.  14 

 Strategy-4: Renewable Diesel and/or Bio-diesel: Require use of renewable diesel 15 

sometimes also called “green diesel” and or bio-diesel fuels for operation of all diesel 16 

equipment. If new technologies or fuels with lower emissions rates are developed between 17 

the writing of this measure and project commencement, those advanced technologies or 18 

fuels could be incorporated into this measure.  19 

Energy Efficiency Retrofits and Rooftop Renewable Energy 20 

 Strategy-5: Residential Energy Efficiency Improvements: Develop a residential energy 21 

retrofit package in conjunction with local utility providers to achieve reductions in natural 22 

gas and electricity usage. The retrofit package should include, at a minimum, the following 23 

improvements. 24 

 Replacement of interior high use incandescent lamps with CFLs or LED. 25 

 Installation of programmable thermostats. 26 

 Replacement of windows with double-pane or triple-pane solar-control low-E argon gas 27 

filled wood frame windows. 28 

 Identification and sealing of dust and air leaks. 29 

 Replacement of electric clothes dryers with natural gas dryers. 30 

 Replacement of natural gas furnaces with Energy Star labeled models. 31 

 Installation of insulation. 32 

This measure is inherently scalable (i.e., the total number of houses retrofit is likely limited 33 

by funds rather than the availability of housing stock). 34 

                                                             
49 SCM are often incorporated in concrete mix to reduce cement contents, improve workability, increase 
strength, and enhance durability. Although SCM can improve the strength of resulting structures, proper 
testing is required ensure the cement meets technical specifications for strength and rigidity. 
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 Strategy-6: Commercial Energy Efficiency Improvements: Develop a commercial energy 1 

retrocommissioning package in conjunction with local utility providers to improve building-2 

wide energy efficiency by at least 15%, relative to current energy consumption levels. This 3 

measure is inherently scalable. 4 

 Strategy-7: Residential Rooftop Solar: Develop a residential rooftop solar installation 5 

program in conjunction with local utility providers. The installation program will allow 6 

homeowners to install solar photovoltaic systems at zero or minimal up-front cost. All 7 

projects installed under this measure must be designed for high performance (e.g., optimal 8 

full-sun location, solar orientation) and additive to utility RPS goals. This measure is 9 

inherently scalable. 10 

 Strategy-8: Commercial Rooftop Solar: Develop a commercial rooftop solar installation 11 

program in conjunction with local utility providers. The installation program will allow 12 

business owners to install solar photovoltaic systems at zero or minimal up-front cost. All 13 

projects installed under this measure must be designed for high performance (e.g., optimal 14 

full-sun location, solar orientation) and additive to utility RPS goals. This measure is 15 

inherently scalable. 16 

Carbon Offsets 17 

 Strategy-9: Purchase Carbon Offsets: In partnership with offset providers, purchase 18 

carbon offsets. Offset protocols and validation could tier off existing standards (e.g., Climate 19 

Registry Programs) or could be developed independently, provided such protocols satisfy 20 

basic criterion of additionally (i.e., the reductions would not happen without the financial 21 

support of purchased offset credits). ARB has established a Cap and Trade registry that 22 

identifies qualified providers and AB 32 projects. It is estimated that between 2012 and 23 

2020, 2.5 billion allowances will be made available within the state (Legislative Analyst’s 24 

Office 2012). The national and international carbon markets are likely greater. Potential 25 

offset programs could include the following. 26 

 AB 32 U.S. Forest and Urban Forest Project Resources 27 

 AB 32 Livestock Projects 28 

 AB 32 Ozone Depleting Substances Projects 29 

 AB 32 Urban Forest Projects 30 

 Other-California Based Offsets 31 

 United States Based Offsets 32 

 International Offsets (e.g., clean development mechanisms) 33 

This measure is inherently scalable based on the volume of offsets purchased. 34 

Biomass Digestion and Conversion 35 

 Strategy-10: Development of Biomass Waste Digestion and Conversion Facilities: 36 

Provide financing for facility development either through long term power purchase 37 

agreements or up front project financing. Projects will be awarded based on competitive 38 

bidding process and chosen for GHG sequestration and other environmental benefits to 39 

project area. Projects will provide a range of final products: electricity generation, 40 

Compressed Natural Gas for transportation fuels, and pipeline quality biomethane. 41 
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 Strategy-11: Agriculture Waste Conversion Development: Fund the re-commissioning of 1 

thermal chemical conversion facilities to process collected agricultural biomass residues. 2 

Project funding will include better resource modeling and provide incentives to farmers in 3 

the project area to deliver agricultural wastes to existing facilities. 4 

Increase Renewable Energy Purchases to Operate the State Water Project 5 

 Strategy-12: Temporarily Increase Renewable Energy Purchases for Operations: 6 

Temporarily increase renewable energy purchases under the Renewable Energy 7 

Procurement Plan to offset BDCP construction emissions. DWR as part of its CAP is 8 

implementing a Renewable Energy Procurement Plan. This plan identifies the quantity of 9 

additional renewable electricity resources that DWR will purchase in each year between 10 

2010 and 2050 to achieve the GHG emissions reduction goals laid out in the CAP. 11 

Land Use Change and Sequestration 12 

 Strategy-13: Tidal Wetland Inundation: Expand the number of subsidence reversal and/or 13 

carbon sequestration projects currently being undertaken by DWR on Sherman and 14 

Twitchell Islands. Existing research at the Twitchell Wetlands Research Facility 15 

demonstrates that wetland restoration can sequester 25 tons of carbon per acre per year. 16 

Measure funding could be used to finance permanent wetlands for waterfowl or rice 17 

cultivation, creating co-benefits for wildlife and local farmers.  18 

Impact AQ-22: Generation of Cumulative Greenhouse Gas Emissions from Operation and 19 

Maintenance of the Proposed Water Conveyance Facility and Increased Pumping 20 

NEPA Effects: Operation of Alternative 4 would generate direct and indirect GHG emissions. Sources 21 

of direct emissions include heavy-duty equipment, on road crew trucks, and employee vehicle 22 

traffic. Indirect emissions would be generated predominantly by electricity consumption required 23 

for pumping as well as, maintenance, lighting, and other activities.  24 

Table 22-113 summarizes long-term operational GHG emissions associated with operations, 25 

maintenance, and increased SWP pumping. Emissions were quantified for both ELT and LLT 26 

conditions, although activities would take place annually until project decommissioning. Emissions 27 

include state mandates to reduce GHG emissions (described in Impact AQ-21) are presented (there 28 

are no BDCP specific operational environmental commitments). Total CO2e emissions are compared 29 

to both the No Action Alternative (NEPA point of comparison) and Existing Conditions (CEQA 30 

baseline). As discussed in Section 22.3.1.2, equipment emissions are assumed to be zero under both 31 

the No Action Alternative (NEPA point of comparison) and Existing Conditions (CEQA baseline). The 32 

equipment emissions presented in Table 22-113 are therefore representative of project impacts for 33 

both the NEPA and CEQA analysis. 34 

 35 
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Table 22-113. GHG Emissions from Operation, Maintenance, and Increased SWP Pumping, Alternative 4 (Scenarios H1 through H4) (metric 1 

tons/year) 2 

Condition Equipment CO2e  

 

NEPA Point of Comparison 
(Electricity CO2e) CEQA Baseline (Electricity CO2e) 

NEPA Point of Comparison (Total 
CO2e) CEQA Baseline (Total CO2e) 

H1 H2 H3 H4 H1 H2 H3 H4 H1 H2 H3 H4 H1 H2 H3 H4 

ELT 815   - - - - 112,740 -3,887 51,457 -46,611  - - - - 113,555 -3,071 52,272 -45,796 

LLT 791  28,697 11,992 19,086 2,795 7,121 -10,521 -2,489 -22,533 29,488 12,783 19,878 3,586 7,913 -9,730 -1,698 -21,742 

Note: The NEPA point of comparison compares total CO2e emissions after implementation of Alternative 4 to the No Action Alternative, whereas the CEQA baseline compares total CO2e 
emissions to Existing Conditions. 

 3 
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Table 22-114 summarizes equipment CO2e emissions that would be generated in the BAAQMD, 1 

SMAQMD, and SJVAPCD (no operational emissions would be generated in the YSAQMD) under 2 

Scenarios H1 through H4. The table does not include emissions from SWP pumping as these 3 

emissions would be generated by power plants located throughout the state (see discussion 4 

preceding this impact analysis). GHG emissions presented in Table 22-114 are therefore provided 5 

for information purposes only. 6 

Table 22-114. Equipment CO2e Emissions from Operation and Maintenance of Alternative 4 7 

(Scenarios H1 through H4) by Air District (metric tons/year) 8 

Air District ELT  LLT 

SMAQMD 319 311 

SJVAPCD 36 36 

BAAQMD 460 445 

Total 815 791 

a Emissions do not include emissions generated by increased SWP pumping. 

 9 

SWP Operational and Maintenance GHG Emissions Analysis 10 

SWP operational emissions with implementation of Alternative 4 would vary depending on the 11 

outcome of the decision tree process. Because Scenario H1 represents the largest potential increase 12 

in SWP electricity demand (of the four possible outcomes) this analysis evaluates Scenario H1. Note 13 

that Scenario H4 would result in a decrease in SWP electricity demand, and thus would result in no 14 

impact or a positive impact on SWP operational GHG emissions. 15 

Alternative 4 would add a maximum of 1,405 GWh50 of additional net electricity demand to 16 

operation of the SWP each year assuming 2060 (LLT) conditions. Conditions at 2060 are used for 17 

this analysis because they yield the largest potential additional net electricity requirements and 18 

therefore represent the largest potential impact. This 1,405 GWh is based on assumptions of future 19 

conditions and operations and includes all additional energy required to operate the project with 20 

BDCP Alternative 4 including any additional energy associated with additional water being moved 21 

through the system. 22 

In the CAP, DWR developed estimates of historical, current, and future GHG emissions. Figure 22-17 23 

shows those emissions as they were projected in the CAP and how those emissions projections 24 

would change with the additional electricity demands needed to operate the SWP with the addition 25 

of BDCP Alternative 4. As shown in Figure 22-17, in 2024, the year BDCP Alternative 4 is projected 26 

to go online, DWR total emissions jump from around 912,000 metric tons of CO2e to around 1.5 27 

million metric tons of CO2e. This elevated level is approximately 260,000 metric tons of CO2e above 28 

DWR’s designated GHG emissions reduction trajectory (red line, which is the linear interpolation 29 

between DWR’s 2020 GHG emissions goal and DWR’s 2050 GHG emissions goal.) The projection 30 

indicates that after the initial jump in emissions, existing GHG emissions reduction measures would 31 

                                                             
50 Estimated net energy demand differs slightly from what is presented in Chapter 21, Energy. This is because the 
above analysis includes energy needed for transmission and distribution of water along the Valley String, which is 
required to enable a comparison with the assumptions in DWR’s CAP.  
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bring the elevated GHG emissions level back down below DWR’s GHG emissions reduction trajectory 1 

by 2041 and that DWR would still achieve its GHG emission reduction goal by 2050. 2 

Because employing only DWR’s existing GHG emissions reduction measures would result in a large 3 

initial increase in emissions and result in DWR emissions exceeding the emissions reduction 4 

trajectory for several years, DWR will take additional actions to reduce GHG emissions if BDCP 5 

Alternative 4 is implemented. 6 

The CAP sets forth DWR’s plan to manage its activities and operations to achieve its GHG emissions 7 

reduction goals. The CAP commits DWR to monitoring its emissions each year and evaluating its 8 

emissions every five years to determine whether it is on a trajectory to achieve its GHG emissions 9 

reduction goals. If it appears that DWR will not meet the GHG emission reduction goals established 10 

in the plan, DWR may make adjustments to existing emissions reduction measures, devise new 11 

measures to ensure achievement of the goals, or take other action. Given the scale of additional 12 

emissions that BDCP Alternative 4 would add to DWR’s total GHG emissions, DWR has evaluated the 13 

most likely method that it would use to compensate for such an increase in GHG emissions: 14 

modification of DWR’s REPP. The DWR REPP (GHG emissions reduction measure OP-1 in the CAP) 15 

describes the amount of additional renewable energy that DWR expects to purchase each year to 16 

meet its GHG emissions reduction goals. The REPP lays out a long-term strategy for renewable 17 

energy purchases, though actual purchases of renewable energy may not exactly follow the schedule 18 

in the REPP and will ultimately be governed by actual operations, measured emissions, and 19 

contracting. 20 

Table 22-115 below shows how the REPP could be modified to accommodate BDCP Alternative 4, 21 

and shows that additional renewable energy resources could be purchased during years 2022–2025 22 

over what was programmed in the original REPP. The net result of this change is that by 2026 23 

DWR’s energy portfolio would contain nearly 1,405 GWh of renewable energy (in addition to 24 

hydropower generated at SWP facilities). This amount is considerably larger than the amount called 25 

for in the original DWR REPP (1,393 compared to 792). In later years, 2031–2050, DWR would bring 26 

on slightly fewer additional renewable resources than programmed in the original REPP. Figure 22-27 

18 shows how this modified REPP would affect DWR’s projected future emissions with BDCP 28 

Alternative 4. 29 

Table 22-115. Changes in Expected Renewable Energy Purchases 2011–2050 (Alternative 4) 30 

Year(s) 

Additional GWh of Renewable Power Purchased (Above previous year) 

Original CAP New CAP 

2011–2020 36 36 

2021 72 72 

2022–2025 72 222 

2026–2030 72 72 

2031–2040 108 53 

2041–2050 144 74 

Total Cumulative  52,236 57,011 

 31 

As shown in the analysis above and consistent with the analysis contained in the CAP and associated 32 

Initial Study and Negative Declaration for the CAP, BDCP Alternative 4 would not adversely affect 33 

DWR’s ability to achieve the GHG emissions reduction goals set forth in the CAP. Further, Alternative 34 
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4 would not conflict with any of DWR’s specific action GHG emissions reduction measures and 1 

implements all applicable project level GHG emissions reduction measures as set forth in the CAP. 2 

BDCP Alternative 4 is therefore consistent with the analysis performed in the CAP. There would be 3 

no adverse effect. 4 

CEQA Conclusion: SWP GHG emissions currently are below 1990 levels and achievement of the 5 

goals of the CAP means that total DWR GHG emissions will be reduced to 50% of 1990 levels by 6 

2020 and to 80% of 1990 levels by 2050. The implementation of BDCP Alternative 4 would not 7 

affect DWR’s established emissions reduction goals or baseline (1990) emissions and therefore 8 

would not result in a change in total DWR emissions that would be considered significant. Prior 9 

adoption of the CAP by DWR already provides a commitment on the part of DWR to make all 10 

necessary modifications to DWR’s REPP (as described above) or any other GHG emission reduction 11 

measure in the CAP that are necessary to achieve DWR’s GHG emissions reduction goals. Therefore 12 

no amendment to the approved CAP is necessary to ensure the occurrence of the additional GHG 13 

emissions reduction activities needed to account for BDCP-related operational emissions. The effect 14 

of BDCP Alternative 4 with respect to GHG emissions is less than cumulatively considerable and 15 

therefore less than significant. No mitigation is required. 16 

Impact AQ-23: Generation of Cumulative Greenhouse Gas Emissions from Increased CVP 17 

Pumping as a Result of Implementation of CM1 18 

NEPA Effects: As previously discussed, DWR’s CAP cannot be used to evaluate environmental 19 

impacts associated with increased CVP pumping, as emissions associated with CVP are not under 20 

DWR’s control and are not included in the CAP. Accordingly, GHG emissions resulting from increased 21 

CVP energy use are evaluated separately from GHG emissions generated as a result of SWP energy 22 

use. 23 

Under Alternative 4, operation of the CVP yields the generation of clean, GHG emissions-free, 24 

hydroelectric energy. This electricity is sold into the California electricity market or directly to 25 

energy users. Analysis of the No Action Alternative indicates that the CVP generates and will 26 

continue to generate all of the electricity needed to operate the CVP system and approximately 27 

3,500 GWh of excess hydroelectric energy that would be sold to energy users throughout California. 28 

Implementation of Alternative 4, however, could result in an increase of up to 13451 GWh in the 29 

demand for CVP generated electricity, which would result in a reduction of 134 GWh or electricity 30 

available for sale from the CVP to electricity users. This reduction in the supply of GHG emissions-31 

free electricity to the California electricity users could result in a potential indirect effect of the 32 

project, as these electricity users would have to acquire substitute electricity supplies that may 33 

result in GHG emissions (although additional conservation is also a possible outcome as well). 34 

It is unknown what type of power source (e.g., renewable, natural gas) would be substituted for CVP 35 

electricity or if some of the lost power would be made up with higher efficiency. Given State 36 

mandates for renewable energy and incentives for energy efficiency, it is possible that a 37 

                                                             
51 SWP operational emissions with implementation of Alternative 4 would vary depending on the outcome of the 
decision tree process. Because Scenario H1 represents the largest potential decrease in excess generating capacity 
for the CVP (of the four possible outcomes) this analysis evaluates Scenario H1. Note that Scenario H4 would result 
in an increase in excess CVP generating capacity, and thus would result in no impact or a positive impact on 
statewide GHG emissions. 
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considerable amount of this power would be replaced by renewable resources or would cease to be 1 

needed as a result of higher efficiency. However, to ensure a conservative analysis, indirect 2 

emissions were quantified for the entire quantity of electricity (134 GWh) using the current and 3 

future statewide energy mix (adjusted to reflect RPS) (please refer to Appendix 22A, Air Quality 4 

Analysis Methodology for additional detail on quantification methods). 5 

Substitution of 134 GWh of electricity with a mix of sources similar to the current statewide mix 6 

would result in emissions of 37,476 metric tons of CO2e; however, under expected future conditions 7 

(after full implementation of the RPS), emissions would be 29,121 metric tons of CO2e. 8 

Use of CVP hydroelectricity to meet increased electricity demand from operation of CVP facilities 9 

associated with Alternative 4 would reduce available CVP hydroelectricity to other California 10 

electricity users. Substitution of the lost electricity with electricity from other sources could 11 

indirectly result in an increase of GHG emissions that is comparable or larger than the level of GHG 12 

emissions that trigger mandatory GHG reporting for major facilities. As a result, these emissions 13 

could contribute to a cumulatively considerable effect and are therefore adverse. However, these 14 

emissions would be caused by dozens of independent electricity users, who had previously bought 15 

CVP power, making decisions about different ways to substitute for the lost power. These decisions 16 

are beyond the control of Reclamation or any of the other BDCP Lead Agencies. Further, monitoring 17 

to determine the actual indirect change in emissions as a result of BDCP actions would not be 18 

feasible. In light of the impossibility of predicting where any additional emissions would occur, as 19 

well as Reclamation’s lack of regulatory authority over the purchasers of power in the open market, 20 

no workable mitigation is available or feasible. 21 

CEQA Conclusion: Operation of the CVP is a federal activity beyond the control of any State agency 22 

such as DWR, and the power purchases by private entities or public utilities in the private 23 

marketplace necessitated by a reduction in available CVP-generated hydroelectric power are beyond 24 

the control of the State, just as they are beyond the control of Reclamation. For these reasons, there 25 

are no feasible mitigation measures that could reduce this potentially significant indirect impact, 26 

which is solely attributable to operations of the CVP and not the SWP, to a less than significant level. 27 

This impact is therefore determined to be significant and unavoidable. 28 

Impact AQ-24: Generation of Regional Criteria Pollutants from Implementation of CM2–CM11 29 

NEPA Effects: Implementation of the CM2–CM11 could generate additional traffic on roads and 30 

highways in and around Suisun Marsh and the Yolo Bypass related to restoration or monitoring 31 

activities. Habitat restoration and enhancement activities that require physical changes or heavy-32 

duty equipment would generate construction emissions through earthmoving activities and heavy-33 

duty diesel-powered equipment. Habitat restoration and enhancement conservation measures are 34 

anticipated to include a number of activities generating traffic to transport material and workers to 35 

and from the construction sites, including the following. 36 

 Grading, excavating, and placing fill material. 37 

 Breaching, modifying, or removing existing levees and constructing new levees. 38 

 Modifying, demolishing, and removing existing infrastructure (e.g., buildings, roads, fences, 39 

electric transmission and gas lines, irrigation infrastructure). 40 

 Constructing new infrastructure (e.g., buildings, roads, fences, electric transmission and gas 41 

lines, irrigation infrastructure). 42 
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Operational emissions associated with CM2–CM11 would primarily result from vehicle trips for site 1 

inspections, monitoring, and routine maintenance. The intensity and frequency of vehicle trips 2 

associated with routine maintenance are assumed to be relatively minor. Because the specific areas 3 

and process for implementing CM2–CM11 has not been determined, this effect is evaluated 4 

qualitatively. 5 

Table 22-29 summarizes potential construction and operational emissions that may be generated by 6 

implementation of CM2–CM11. Activities with the greatest potential to have short or long-term air 7 

quality effects are denoted with an asterisk (*). 8 

CM2–CM11 restoration activities would occur in all air districts. Construction and operational 9 

emissions associated with the restoration and enhancement actions under Alternative 4 could 10 

potentially exceed applicable general conformity de minimis levels listed in Table 22-9 and 11 

applicable local thresholds listed in Table 22-8. The effect would vary according to the equipment 12 

used in construction of a specific conservation measure, the location, the timing of the actions called 13 

for in the conservation measure, and the air quality conditions at the time of implementation; these 14 

effects would be evaluated and identified in the subsequent project-level environmental analysis 15 

conducted for the CM2–CM11 restoration and enhancement actions. The effect of increases in 16 

emissions during implementation of CM2–CM11 in excess of applicable general conformity de 17 

minimis levels and air district regional thresholds (Table 22-8) could violate air basin SIPs and 18 

worsen existing air quality conditions. Mitigation Measure AQ-24 would be available to reduce this 19 

effect, but emissions would still be adverse. 20 

CEQA Conclusion: Construction and operational emissions associated with the restoration and 21 

enhancement actions would result in a significant impact if the incremental difference, or increase, 22 

relative to Existing Conditions exceeds the applicable local air district thresholds shown in Table 22-23 

8; these effects are expected to be further evaluated and identified in the subsequent project-level 24 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. 25 

Mitigation Measure AQ-24 would be available to reduce this effect, but may not be sufficient to 26 

reduce emissions below applicable air quality management district thresholds (see Table 22-8). 27 

Consequently, this impact would be significant and unavoidable. 28 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 29 

District Regulations and Recommended Mitigation are Incorporated into Future 30 

Conservation Measures and Associated Project Activities 31 

BDCP proponents will develop an AQMP prior to the commencement of any construction, 32 

operational, or other physical activities associated with CM2–CM11 that would involve adverse 33 

effects to air quality. The AQMP will be incorporated into the site-specific environmental review 34 

for all conservation measures or project activities. BDCP proponents will ensure that the 35 

following measures are implemented to reduce local and regional air quality impacts. Not all 36 

measures listed below may be feasible or applicable to each conservation measure. Rather, these 37 

measures serve as an overlying mitigation framework to be used for specific conservation 38 

measures. The applicability of measures listed below may also vary based on the lead agency, 39 

location, timing, available technology, and nature of each conservation measure. 40 

 Implement basic and enhanced dust control measures recommended by local air districts in 41 

the project-area. Applicable control measures may include, but are not limited to, watering 42 

exposed surfaces, suspended project activities during high winds, and planting vegetation 43 

cover in disturbed areas. 44 
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 Require construction equipment be kept in proper working condition according to 1 

manufacturer’s specifications. 2 

 Ensure emissions from all off-road diesel-powered equipment used to construct the project 3 

do not exceed applicable air district rules and regulations (e.g., nuisance rules, opacity 4 

restrictions). 5 

 Reduce idling time by either shutting equipment off when not in use or limiting the time of 6 

idling to less than required by the current statewide idling restriction. 7 

 Reduce criteria pollutant exhaust emissions by requiring the latest emissions control 8 

technologies. Applicable control measures may include, but are not limited to, engine 9 

retrofits, alternative fuels, electrification, and add-on technologies (e.g., DPF). 10 

 Undertake in good faith an effort to enter into a development mitigation contract with the 11 

local air district to offset criteria pollutant emissions below applicable air district thresholds 12 

through the payment of mitigation fees. 13 

Implementation of this measure will reduce criteria pollutant emissions generated by 14 

construction, operational, or other physical activities associated with CM2–CM11. The 15 

applicability of measures listed above may vary based on the lead agency, location, timing, 16 

available technology, and nature of each conservation measure. If the above measures do not 17 

contribute to emissions reductions, guidelines will be developed to ensure that criteria 18 

pollutants generated during construction and project operations are reduced to the maximum 19 

extent practicable. 20 

Impact AQ-25: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 21 

Matter, Carbon Monoxide, and Diesel Particulate Matter from Implementation of CM2–CM11 22 

Additional traffic and heavy-duty equipment required to implement CM2-CM11 would generate 23 

emissions that could expose nearby receptors to local concentrations of PM, CO, and DPM. Fugitive 24 

dust particulate matter concentrations are expected to be highest in the vicinity of restoration areas, 25 

particularly near those sites that require substantial earthmoving activities or site grading. The 26 

potential for CO hot-spots would be greatest along transportation routes used for site inspections, 27 

monitoring, and routine maintenance. DPM concentrations would likely be greatest along vehicle 28 

haul routes and adjacent to restoration sites that require substantial off-road equipment. 29 

Sensitive receptors near restoration sites and haul routes could be exposed to increased PM, CO, and 30 

DPM concentrations. Because the extent of construction and operational activities is not known at 31 

this time, a determination of effects based on a quantitative analysis is not possible. Activities shown 32 

in Table 22-29 with the greatest potential to have short or long-term air quality impacts are also 33 

anticipated to have the greatest potential to expose receptors to substantial pollutant 34 

concentrations. The effect would vary according to the equipment used, the location and timing of 35 

the actions called for in the conservation measure, the meteorological and air quality conditions at 36 

the time of implementation, and the location of receptors relative to the emission source. Potential 37 

health effects would be evaluated and identified in the subsequent project-level environmental 38 

analysis conducted for the CM2–CM11 restoration and enhancement actions. 39 

The effect of increases in PM, CO, or DPM (cancer and non-cancer-risk) in excess of applicable air 40 

district thresholds (Table 22-8) at receptor locations could result in adverse health impacts. 41 

Mitigation Measures AQ-24 and AQ-25 would be available to reduce this effect. 42 
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CEQA Conclusion: Construction and operational emissions associated with the restoration and 1 

enhancement actions under Alternative 4 would result in a significant impact if PM, CO, or DPM 2 

(cancer and non-cancer-risk) concentrations at receptor locations exceed the applicable local air 3 

district thresholds shown in Table 22-8; these effects are expected to be further evaluated and 4 

identified in the subsequent project-level environmental analysis conducted for the CM2–CM11 5 

restoration and enhancement actions. Mitigation Measures AQ-24 and AQ-25 would ensure localized 6 

concentrations at receptor locations would be below applicable air quality management district 7 

thresholds (see Table 22-8). Consequently, this impact would be less than significant.  8 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 9 

District Regulations and Recommended Mitigation are Incorporated into Future 10 

Conservation Measures and Associated Project Activities 11 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 4. 12 

Mitigation Measure AQ-25: Prepare a Project-Level Health Risk Assessment to Reduce 13 

Potential Health Risks from Exposure to Localized DPM and PM Concentrations  14 

The site-specific environmental review for all conservation measures will perform a detailed 15 

health risk assessment (HRA) if sensitive receptors are located within 0.50 mile of project 16 

activities. The half-mile buffer represents the furthest distance at which Plan Area air districts 17 

recommend performing a HRA as pollutant concentrations dissipate as a function of distance 18 

from the emissions source. The site-specific HRA will evaluate potential health risks to nearby 19 

sensitive receptors from exposure to DPM and PM (as recommended by the local air district’s 20 

CEQA Guidelines) and ensure that impacts are below applicable air district health risk 21 

thresholds. If the HRA identifies health risks in excess of applicable air district health risk 22 

thresholds, additional mitigation and/or site design changes will be incorporated into the site-23 

specific environmental review to ensure health risks are reduced below applicable air district 24 

health risk thresholds. Examples of potential additional mitigation include use aftermarket 25 

equipment controls (e.g., diesel particulate filters), alternative fuels, and advanced engine 26 

technologies (e.g., Tier 4 engines), as well as construction of vegetative buffers and receptor 27 

relocation. 28 

Impact AQ-26: Creation of Potential Odors Affecting a Substantial Number of People from 29 

Implementation of CM2–CM11 30 

Implementation of CM2–CM11 will convert land types to increase available habitat for BDCP 31 

covered species (e.g., cultivated land converted to tidal natural communities). Diesel emissions from 32 

earthmoving equipment could generate temporary odors, but these would quickly dissipate and 33 

cease once construction is completed. Accordingly, construction activities associated with CM2–34 

CM11 are not anticipated to result in nuisance odors.  35 

Among the land use types affected by the program, the conservation measures would restore 36 

estuarine wetland and upland habitats, both of which can generate odors from natural processes. 37 

Odors from wetlands are typically caused from organic decomposition that releases hydrogen 38 

sulfide gas. Similar reactions take place in tidal mudflats due to anaerobic decomposition caused by 39 

bacteria (National Oceanic and Atmospheric Administration 2008). While restored land uses 40 

associated with the program have the potential to generate odors from natural processes, the 41 

emissions would be similar in origin and magnitude to the existing land use types in the restored 42 
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area (e.g., managed wetlands). Moreover, specific odor effects would be evaluated and identified in 1 

the subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 2 

enhancement actions. Accordingly, odor-related effects associated with CM2–CM11 would not be 3 

adverse.  4 

CEQA Conclusion: Alternative 4 would not result in the addition of major odor producing facilities. 5 

Diesel emissions during construction could generate temporary odors, but these would quickly 6 

dissipate and cease once construction is completed. Increases in wetland, tidal, and upland habitats 7 

may increase the potential for odors from natural processes. However, the origin and magnitude of 8 

odors would be similar to the existing land use types in the restored area (e.g., managed wetlands). 9 

Moreover, specific odor impacts would be evaluated and identified in the subsequent project-level 10 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. 11 

Accordingly, the impact of exposure of sensitive receptors to potential odors would be less than 12 

significant. No mitigation is required. 13 

Impact AQ-27: Generation of Cumulative Greenhouse Gas Emissions from Implementation of 14 

CM2–CM11 15 

NEPA Effects: CM2–CM11 implemented under Alternative 4 would result in local GHG emissions 16 

from construction equipment and vehicle exhaust. Restoration activities with the greatest potential 17 

for emissions include those that break ground and require use of earthmoving equipment. The type 18 

of restoration action and related construction equipment use are shown in Table 22-29. 19 

Implementing CM2–CM11 would also affect long-term sequestration rates through land use changes, 20 

such as conversion of agricultural land to wetlands, inundation of peat soils, drainage of peat soils, 21 

and removal or planting of carbon-sequestering plants. 22 

Without additional information on site-specific characteristics associated with each of the 23 

restoration components, a complete assessment of GHG flux from CM2–CM11 is currently not 24 

possible. The effect of carbon sequestration and CH4 generation would vary by land use type, season, 25 

and chemical and biological characteristics; these effects would be evaluated and identified in the 26 

subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 27 

enhancement actions. Mitigation Measures AQ-24 and AQ-27 would be available to reduce this 28 

effect. However, due to the potential for increases in GHG emissions from construction and land use 29 

change, this effect would be adverse. 30 

CEQA Conclusion: The restoration and enhancement actions under Alternative 4 could result in a 31 

significant impact if activities are inconsistent with applicable GHG reduction plans, do not 32 

contribute to a lower carbon future, or generate excessive emissions, relative to other projects 33 

throughout the state. These effects are expected to be further evaluated and identified in the 34 

subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 35 

enhancement actions. Mitigation Measures AQ-24 and AQ-27 would be available to reduce this 36 

impact, but may not be sufficient to reduce to a less-than-significant level. Consequently, this impact 37 

is would be significant and unavoidable. 38 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 39 

District Regulations and Recommended Mitigation are Incorporated into Future 40 

Conservation Measures and Associated Project Activities 41 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 4. 42 
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Mitigation Measure AQ-27: Prepare a Land Use Sequestration Analysis to Quantify and 1 

Mitigate (as Needed) GHG Flux Associated with Conservation Measures and Associated 2 

Project Activities 3 

BDCP proponents will prepare a land use sequestration analysis to evaluate GHG flux associated 4 

with implementation of CM2–CM11. The land use analysis will evaluate the one-time carbon 5 

storage loss associated with vegetation removal, soil carbon content, and existing and future 6 

with project GHG flux. In the event that the land use analysis demonstrates a net positive GHG 7 

flux, feasible strategies to reduce GHG emissions will be undertaken. To the extent feasible, 8 

mitigation shall require project design changes so that land uses that serve as carbon sinks (i.e., 9 

result in net decreases in carbon) are not replaced with other uses that are sources (i.e., result in 10 

net increases in carbon) of GHG emissions. 11 

22.3.3.10 Alternative 5—Dual Conveyance with Pipeline/Tunnel and 12 

Intake 1 (3,000 cfs; Operational Scenario C) 13 

One intake would be constructed under Alternative 5. For the purposes of this analysis, it was 14 

assumed that Intake 1 (on the east bank of the Sacramento River), an intermediate forebay, and a 15 

buried pipeline and tunnel conveyance would be constructed under Alternative 5 (Figures 3-2 and 16 

3-12 in Chapter 3, Description of Alternatives). 17 

Construction and operation of Alternative 5 would require the use of electricity, which would be 18 

supplied by the California electrical grid. Power plants located throughout the state supply the grid 19 

with power, which will be distributed to the Study area to meet project demand. Power supplied by 20 

statewide power plants will generate criteria pollutants. Because these power plants are located 21 

throughout the state, criteria pollutant emissions associated with Alternative 5 electricity demand 22 

cannot be ascribed to a specific air basin or air district within the Study area. Criteria pollutant 23 

emissions from electricity consumption, which are summarized in Table 22-116, are therefore 24 

provided for informational purposes only and are not included in the impact conclusion. Negative 25 

values represent an emissions benefit, relative to the No Action Alternative or Existing Conditions. 26 
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Table 22-116 Criteria Pollutant Emissions from Electricity Consumption: Construction and Net 1 

Project Operations, Alternative 5 (tons/year)a,b 2 

Year Analysis ROG CO NOX PM10 PM2.5c SO2 

2016 - 0 0 0 0 0 0 

2017 - 0 0 0 0 0 0 

2018 - <1 <1 <1 <1 <1 <1 

2019 - <1 1 <1 <1 <1 1 

2020 - <1 6 <1 1 1 3 

2021 - <1 17 1 1 1 7 

2022 - <1 24 2 2 2 10 

2023 - <1 21 2 2 2 9 

2024 - <1 22 2 2 2 9 

2025 - <1 15 1 1 1 6 

2026 - <1 5 <1 <1 <1 2 

2027 - <1 1 <1 <1 <1 <1 

2028 - <1 <1 <1 <1 <1 <1 

2029 - <1 <1 <1 <1 <1 <1 

ELT CEQA <1 2 22 2 2 9 

LLT NEPA 1 7 93 8 8 39 

LLT CEQA -1 -5 -72 -6 -6 -30 

NEPA  = Compares criteria pollutant emissions after implementation of Alternative 5 to the No Action 
Alternative. 

CEQA  = Compares criteria pollutant emissions after implementation of Alternative 5 to Existing 
Conditions. 

a Emissions assume implementation of RPS (see Appendix 22A, Air Quality Analysis Methodology). Power 
plants that generate electricity for the proposed project would be subject to local air district permitting 
requirements, including standards to implement BACT to reduce criteria pollutant emissions. 

b Because GHG emissions are cumulative (see Section 22.3.2.1) and not evaluated at the local air basin or air 
district level, they are discussed in Impacts AQ-21 and AQ-22. The GHG analysis for SWP power utilizes 
actual and forecasted GHG emissions rates for the SWP system, which differs slightly from the above 
analysis. Statewide grid average emission factors were utilized for the above analysis as criteria pollutant 
emission factors for SWP were unavailable. Please also note that the above analysis does not account for 
additional renewable energy that will be procured through modifications to DWR’s REPP (see Impact AQ-
22). Accordingly, the emissions results presented above represent a conservative assessment of potential 
criteria pollutant emissions. 

c Emission factors for PM2.5 are currently unavailable. Consequently, PM2.5 emissions were assumed to 
equal PM10 emissions. Because PM2.5 represents a fraction of PM10, this approach represents a 
conservative assessment of PM2.5 emissions from electricity consumption.  

 3 

Construction activities would generate emissions of ozone precursors (ROG and NOX), CO, PM10, 4 

PM2.5, and SO2. Table 22-117 summarizes criteria pollutant emissions that would be generated in 5 

the BAAQMD, SMAQMD, SJVAPCD, and YSAQMD in pounds per day and tons per year. Emissions 6 

estimates include implementation of environmental commitments (see Appendix 3B, Environmental 7 

Commitments). Although emissions are presented in different units (pounds and tons), the amounts 8 

of emissions are identical (i.e., 2,000 pounds is identical to 1 ton). Summarizing emissions in both 9 
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pounds per day and tons per year is necessary to evaluate project-level effects against the 1 

appropriate air district thresholds, which are given in both pounds and tons (see Table 22-8). 2 

As shown in Appendix 22B, Air Quality Assumptions, construction activities during several phases 3 

will likely occur concurrently. To ensure a conservative analysis, the maximum daily emissions 4 

during these periods of overlap were estimated assuming all equipment would operate at the same 5 

time—this gives the maximum total project-related air quality impact during construction. 6 

Accordingly, the daily emissions estimates represent a conservative assessment of construction 7 

impacts. Exceedances of the air district thresholds are shown in underlined text. 8 

 9 
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Table 22-117. Criteria Pollutant Emissions from Construction of Alternative 5 (pounds/day and tons/year) 1 

Year 

Maximum Daily Emissions (pounds/day) Annual Emissions (tons/year) 

Bay Area Air Quality Management District Bay Area Air Quality Management District 

ROG NOX CO 
PM10 PM2.5 

SO2 ROG NOX CO 
PM10 PM2.5 

SO2 
Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total 

2016 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2017 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2018 7 101 47 1 64 64 1 15 16 1 <1 1 1 <1 1 1 <1 <1 <1 <1 

2019 21 247 139 1 114 115 1 27 29 2 2 13 12 <1 2 2 <1 <1 <1 <1 

2020 31 332 206 2 135 137 2 33 35 2 3 22 19 <1 3 4 <1 1 1 <1 

2021 34 348 216 3 142 145 2 35 37 3 4 29 25 <1 5 6 <1 1 1 <1 

2022 38 397 236 2 172 174 2 43 45 3 4 32 26 <1 7 8 <1 2 2 <1 

2023 96 777 564 7 317 324 6 63 70 6 7 52 43 1 19 19 <1 3 4 <1 

2024 104 909 604 7 436 444 7 93 100 8 11 78 66 1 24 25 1 4 5 1 

2025 96 856 548 6 405 411 6 89 95 8 7 46 40 <1 16 16 <1 3 3 <1 

2026 62 617 370 5 355 359 4 79 83 7 5 35 30 <1 14 14 <1 2 3 <1 

2027 53 513 311 5 310 316 5 68 73 6 3 18 16 <1 11 12 <1 2 2 <1 

2028 17 243 105 1 238 239 1 52 53 3 <1 1 1 <1 4 4 <1 1 1 <1 

2029 8 154 49 1 113 113 1 29 30 2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 

Thresholds 54 54 - 82 BMPs - 54 BMPs - - - - - - - - - - - - 

Year 

Sacramento Metropolitan Air Quality Management District Sacramento Metropolitan Air Quality Management District 

ROG NOX CO 
PM10 PM2.5 

SO2 ROG NOX CO 
PM10 PM2.5 

SO2 
Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total 

2016 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2017 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2018 24 273 162 5 78 83 4 13 18 1 1 9 6 <1 5 5 <1 1 1 <1 

2019 43 448 305 5 231 236 4 39 43 2 2 14 19 <1 16 17 <1 2 2 <1 

2020 63 688 436 8 291 298 7 46 53 3 6 47 39 1 24 25 1 3 4 <1 

2021 71 790 581 8 361 369 8 58 66 3 7 67 58 1 34 35 1 5 6 <1 

2022 84 889 723 8 374 381 8 61 68 4 9 75 84 1 35 36 1 5 6 <1 

2023 123 1,193 957 13 489 502 12 77 89 8 13 100 108 1 42 43 1 6 7 <1 

2024 242 2,231 1,504 30 673 703 28 120 149 11 18 134 126 2 45 47 2 7 9 1 

2025 219 2,059 1,354 27 613 640 26 110 136 11 18 129 114 2 31 34 2 5 7 <1 

2026 197 1,639 1,068 23 460 483 22 89 111 9 17 121 104 2 29 31 2 4 7 <1 

2027 199 1,787 1,174 26 501 527 25 94 119 10 13 98 80 2 31 33 2 5 6 <1 

2028 58 618 393 4 330 333 4 64 67 4 2 16 18 <1 18 19 <1 3 3 <1 

2029 22 331 164 2 171 173 2 38 40 3 <1 3 3 <1 3 3 <1 <1 <1 <1 

Thresholds - 85 - - - - - - - - - - - - - - - - - - 
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Year 

San Joaquin Valley Air Pollution Control District San Joaquin Valley Air Pollution Control District 

ROG NOX CO 
PM10 PM2.5 

SO2 ROG NOX CO 
PM10 PM2.5 

SO2 
Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total 

2016 0 0 0 0 29 29 0 4 4 0 0 0 0 0 2 2 0 <1 <1 0 

2017 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2018 22 105 154 2 94 96 2 12 13 1 1 5 8 <1 9 10 <1 1 1 <1 

2019 75 581 542 6 155 162 6 20 26 2 8 63 60 1 15 15 1 2 2 <1 

2020 147 1,078 1,038 14 246 260 13 30 44 4 15 108 106 1 27 29 1 3 5 <1 

2021 210 1,605 1,477 22 563 586 21 66 87 5 23 168 168 2 44 46 2 5 7 1 

2022 155 1,036 1,145 12 219 231 12 28 40 3 22 144 162 2 26 28 2 3 5 <1 

2023 136 856 994 9 142 151 9 19 28 3 19 117 143 1 14 15 1 2 3 <1 

2024 133 799 955 8 121 129 8 16 24 3 18 107 131 1 13 14 1 2 3 <1 

2025 111 650 746 6 97 103 6 13 19 2 12 71 81 1 11 12 1 1 2 <1 

2026 73 459 466 4 60 64 4 7 11 2 5 29 27 <1 2 3 <1 <1 1 <1 

2027 1 1 4 3 1 4 3 <1 3 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 

2028 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2029 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Thresholds - - - - - - - - - - 10 10 - - - 15 - - 15 - 

Year 

Yolo Solano Air Quality Management District Yolo Solano Air Quality Management District 

ROG NOX CO 
PM10 PM2.5 

SO2 ROG NOX CO 
PM10 PM2.5 

SO2 
Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total 

2016 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2017 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2018 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2019 3 83 17 <1 22 23 <1 6 6 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 

2020 3 83 18 <1 22 23 <1 6 6 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 

2021 4 99 22 <1 27 28 <1 7 7 1 <1 2 <1 <1 1 1 <1 <1 <1 <1 

2022 6 142 32 <1 41 41 <1 11 11 1 <1 5 1 <1 1 1 <1 <1 <1 <1 

2023 6 142 38 <1 51 51 <1 13 14 1 <1 4 1 <1 2 2 <1 <1 <1 <1 

2024 6 138 38 <1 51 51 <1 13 14 1 <1 4 1 <1 1 1 <1 <1 <1 <1 

2025 6 126 35 <1 48 48 <1 12 13 1 <1 3 1 <1 1 1 <1 <1 <1 <1 

2026 5 102 29 <1 39 40 <1 10 10 1 <1 3 1 <1 1 1 <1 <1 <1 <1 

2027 5 98 29 <1 39 40 <1 10 10 1 <1 2 1 <1 1 1 <1 <1 <1 <1 

2028 3 50 15 <1 20 20 <1 5 5 <1 <1 2 1 <1 1 1 <1 <1 <1 <1 

2029 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Thresholds - - - - - 80 - - - - 10 10 - - - - - - - - 

 1 



 Air Quality and Greenhouse Gases 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

22-341 
2015 

ICF 00139.14 

 

Operation and maintenance activities under Alternative 5 would result in emissions of ROG, NOX, CO, 1 

PM10, PM2.5, and SO2. Emissions were quantified for both ELT and LLT conditions, although 2 

activities would take place annually until project decommissioning. Future emissions, in general, are 3 

anticipated to lessen because of continuing improvements in vehicle and equipment engine 4 

technology. 5 

Table 22-118 summarizes criteria pollutant emissions associated with operation of Alternative 5 in 6 

the BAAQMD, SMAQMD, and SJVAPCD in pounds per day and tons per year (no operational 7 

emissions would be generated in the YSAMQD). Although emissions are presented in different units 8 

(pounds and tons), the amounts of emissions are identical (i.e., 2,000 pounds is identical to 1 ton). 9 

Summarizing emissions in both pounds per day and tons per year is necessary to evaluate project-10 

level effects against the appropriate air district thresholds, which are given in both pounds and tons 11 

(see Table 22-8). 12 

Table 22-118. Criteria Pollutant Emissions from Operation of Alternative 5 (pounds per day and 13 

tons per year) 14 

Condition 

Maximum Daily Emissions (pounds/day) Annual Emissions (tons/year) 

Bay Area Air Quality Management District Bay Area Air Quality Management District 

ROG NOX CO PM10 PM2.5 SO2 ROG NOX CO PM10 PM2.5 SO2 

ELT 3 19 32 6 2 <1 0.01 0.08 0.14 0.02 0.01 <0.01 

LLT 3 16 31 6 1 <1 0.01 0.07 0.13 0.02 0.01 <0.01 

Thresholds 54 54 - 82 82 - - - - - -  

Condition 

Sacramento Metropolitan Air Quality 
Management District 

Sacramento Metropolitan Air Quality 
Management District 

ROG NOX CO PM10 PM2.5 SO2 ROG NOX CO PM10 PM2.5 SO2 

ELT 3 20 36 6 2 <1 0.06 0.38 0.74 0.12 0.04 <0.01 

LLT 3 17 34 6 2 <1 0.05 0.32 0.71 0.12 0.03 <0.01 

Thresholds 65 65 - - - - - - - - - - 

Condition 

San Joaquin Valley Air Pollution Control 
District 

San Joaquin Valley Air Pollution Control 
District 

ROG NOX CO PM10 PM2.5 SO2 ROG NOX CO PM10 PM2.5 SO2 

ELT 3 19 36 6 2 <1 0.01 0.07 0.13 0.02 <0.01 <0.01 

LLT 3 16 33 6 1 <1 0.01 0.06 0.12 0.01 <0.01 <0.01 

Thresholds - - - - - - 10 10 - 15 15 - 

Impact AQ-1: Generation of Criteria Pollutants in Excess of the SMAQMD Regional Thresholds 15 

during Construction of the Proposed Water Conveyance Facility 16 

NEPA Effects: As shown in Table 22-117, construction emissions would exceed SMAQMD’s daily NOX 17 

threshold for all years between 2018 and 2029, even with implementation of environmental 18 

commitments (see Appendix 3B, Environmental Commitments). Since NOX is a precursor to ozone 19 

and PM, exceedances of SMAQMD’s daily NOX threshold could impact both regional ozone and PM 20 

formation, which could worsen regional air quality and air basin attainment of the NAAQS and 21 

CAAQS. 22 
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While equipment could operate at any work area identified for this alternative, the highest level of 1 

NOX emissions in the SMAQMD is expected to occur at those sites where the duration and intensity 2 

of construction activities would be greatest. This includes all intake and intake pumping plant sites 3 

along the east bank of the Sacramento River, as well as the intermediate forebay (and pumping 4 

plant) site west of South Stone Lake and east of the Sacramento River. 5 

Environmental commitments will reduce construction-related emissions; however, as shown in 6 

Table 22-117, emissions would still exceed the air district threshold identified in Table 22-8 and 7 

would result in an adverse effect to air quality. Mitigation Measures AQ-1a and AQ-1b would be 8 

available to reduce NOX emissions, and would thus address regional effects related to secondary 9 

ozone and PM formation.  10 

CEQA Conclusion: NOX emissions generated during construction would exceed SMAQMD threshold 11 

identified in Table 22-8. Since NOX is a precursor to ozone and PM, exceedances of SMAQMD’s daily 12 

NOX threshold could impact both regional ozone and PM formation. SMAQMD’s regional emissions 13 

thresholds (Table 22-8) and PM10 screening criteria have been adopted to ensure projects do not 14 

hinder attainment of the CAAQS or NAAQS. The impact of generating NOX emissions in excess of 15 

local air district thresholds would therefore violate applicable air quality standards in the Study area 16 

and could contribute to or worsen an existing air quality conditions. Mitigation Measures AQ-1a and 17 

AQ-1b would be available to reduce NOX emissions to a less-than-significant level by offsetting 18 

emissions to quantities below SMAQMD CEQA thresholds (see Table 22-8).  19 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 20 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 21 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 22 

Thresholds for Other Pollutants 23 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A. 24 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 25 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 26 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 27 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 28 

Other Pollutants 29 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 30 

Impact AQ-2: Generation of Criteria Pollutants in Excess of the YSAQMD Regional Thresholds 31 

during Construction of the Proposed Water Conveyance Facility 32 

NEPA Effects: As shown in Table 22-117, construction emissions would not exceed YSAQMD 33 

regional thresholds. Accordingly, there would be no adverse air quality effect. 34 

CEQA Conclusion: Construction emissions would not exceed YSAQMD regional thresholds. 35 

Accordingly, this impact would be less than significant.  36 

Impact AQ-3: Generation of Criteria Pollutants in Excess of the BAAQMD Regional Thresholds 37 

during Construction of the Proposed Water Conveyance Facility 38 

NEPA Effects: As shown in Table 22-117, construction emissions would exceed BAAQMD’s daily 39 

thresholds for the following pollutants and years, even with implementation of environmental 40 
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commitments. All other pollutants would be below air district thresholds and therefore would not 1 

result in an adverse air quality effect. 2 

 ROG: 2023–2026 3 

 NOX: 2018–2029 4 

Since ROG and NOX are precursors to ozone and NOX is a precursor to PM, exceedances of BAAQMD’s 5 

ROG and NOX thresholds could impact both regional ozone and PM formation, which could worsen 6 

regional air quality and air basin attainment of the NAAQS and CAAQS. 7 

While equipment could operate at any work area identified for this alternative, the highest level of 8 

ROG and NOX emissions in the BAAQMD are expected to occur at those sites where the duration and 9 

intensity of construction activities would be greatest, including the site of the Byron Tract Forebay 10 

adjacent to and south of Clifton Court Forebay. 11 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 12 

construction-related emissions; however, as shown in Table 22-117, ROG and NOX emissions would 13 

still exceed BAAQMD’s regional thresholds identified in Table 22-8 and would result in an adverse 14 

effect to air quality. Mitigation Measures AQ-3a and AQ-3b are available to reduce ROG and NOX 15 

emissions, and would thus address regional effects related to secondary ozone and PM formation. 16 

CEQA Conclusion: Emissions of ROG and NOX generated during construction would exceed BAAQMD 17 

thresholds identified in Table 22-8. Since ROG and NOX are precursors to ozone and NOX is a 18 

precursor to PM, exceedances of BAAQMD’s ROG and NOX thresholds could impact both regional 19 

ozone and PM formation. The BAAQMD’s regional emissions thresholds (Table 22-8) have been 20 

adopted to ensure projects do not hinder attainment of the CAAQS or NAAQS. The impact of 21 

generating emissions in excess of BAAQMD’s regional thresholds would therefore violate applicable 22 

air quality standards in the Study area and could contribute to or worsen an existing air quality 23 

conditions. Mitigation Measures AQ-3a and AQ-3b would be available to reduce ROG and NOX 24 

emissions to a less-than-significant level by offsetting emissions to quantities below BAAQMD CEQA 25 

thresholds (see Table 22-8). 26 

Mitigation Measure AQ-3a: Mitigate and Offset Construction-Generated Criteria Pollutant 27 

Emissions within BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 28 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 29 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 30 

Please see Mitigation Measure AQ-3a under Impact AQ-3 in the discussion of Alternative 1A. 31 

Mitigation Measure AQ-3b: Develop an Alternative or Complementary Offsite Mitigation 32 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 33 

within the BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 34 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 35 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 36 

Please see Mitigation Measure AQ-3b under Impact AQ-3 in the discussion of Alternative 1A. 37 
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Impact AQ-4: Generation of Criteria Pollutants in Excess of the SJVAPCD Regional Thresholds 1 

during Construction of the Proposed Water Conveyance Facility 2 

NEPA Effects: As shown in Table 22-117, construction emissions would exceed SJVAPCD’s annual 3 

thresholds for the following pollutants and years, even with implementation of environmental 4 

commitments. All other pollutants would be below air district thresholds and therefore would not 5 

result in an adverse air quality effect. 6 

 ROG: 2020–2025 7 

 NOX: 2019–2026 8 

 PM10: 2019–2023 9 

Since ROG and NOX are precursors to ozone and NOX is a precursor to PM, exceedances of SJVAPCD’s 10 

ROG and NOX thresholds could impact both regional ozone and PM formation, which could worsen 11 

regional air quality and air basin attainment of the NAAQS and CAAQS. Similarly, exceedances of 12 

SJVAPCD’s PM10 threshold could impede attainment of the NAAQS and CAAQS for PM10. 13 

While equipment could operate at any work area identified for this alternative, the highest level of 14 

ROG, NOX, and PM10 emissions in the SJVAPCD is expected to occur at those sites where the 15 

duration and intensity of construction activities would be greatest. This includes all temporary and 16 

permanent utility sites, as well as all construction sites along the pipeline/tunnel conveyance 17 

alignment. For a map of the proposed tunnel alignment, see Mapbook Figure M3-1. 18 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 19 

construction-related emissions; however, as shown in Table 22-117, ROG, NOX, and PM10 emissions 20 

would still exceed SJVAPCD’s regional thresholds identified in Table 22-8 and would result in an 21 

adverse effect to air quality. Mitigation Measures AQ-4a and AQ-4b are available to reduce ROG, NOX, 22 

and PM10 emissions, and would thus address regional effects related to secondary ozone and PM 23 

formation. 24 

CEQA Conclusion: Emissions of ROG, NOX, and PM10 generated during construction would exceed 25 

SJVAPCD’s annual significance threshold identified in Table 22-8. Since ROG and NOX are precursors 26 

to ozone and NOX is a precursor to PM, exceedances of SJVAPCD’s ROG and NOX thresholds could 27 

impact both regional ozone and PM formation, which could worsen regional air quality and air basin 28 

attainment of the NAAQS and CAAQS. Similarly, exceedances of SJVAPCD’s PM10 threshold could 29 

impede attainment of the NAAQS and CAAQS for PM10. SJVAPCD’s regional emissions thresholds 30 

(Table 22-8) have been adopted to ensure projects do not hinder attainment of the CAAQS or 31 

NAAQS. The impact of generating ROG, NOX, and PM10 emissions in excess of local air district 32 

thresholds would therefore violate applicable air quality standards in the Study area and could 33 

contribute to or worsen an existing air quality conditions. Mitigation Measures AQ-4a and AQ-4b 34 

would be available to reduce ROG, NOX, and PM10 emissions to a less-than-significant level by 35 

offsetting emissions to quantities below SJVAPCD CEQA thresholds (see Table 22-8). 36 

Mitigation Measure AQ-4a: Mitigate and Offset Construction-Generated Criteria Pollutant 37 

Emissions within SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General 38 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 39 

Applicable SJVAPCD CEQA Thresholds for Other Pollutants 40 

Please see Mitigation Measure AQ-4a under Impact AQ-4 in the discussion of Alternative 1A. 41 
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Mitigation Measure AQ-4b: Develop an Alternative or Complementary Offsite Mitigation 1 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 2 

within the SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General Conformity 3 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable SJVAPCD 4 

CEQA Thresholds for Other Pollutants 5 

Please see Mitigation Measure AQ-4b under Impact AQ-4 in the discussion of Alternative 1A. 6 

Impact AQ-5: Generation of Criteria Pollutants in Excess of the SMAQMD Regional Thresholds 7 

from Operation and Maintenance of the Proposed Water Conveyance Facility 8 

NEPA Effects: Operations and maintenance in SMAQMD include both routine activities and yearly 9 

maintenance. Daily activities at all pumping plants and intakes are covered by maintenance, 10 

management, repair, and operating crews. Yearly maintenance would include annual inspections, 11 

tunnel dewatering, and sediment removal (see Appendix 22A, Air Quality Analysis Methodology, for 12 

additional detail). The highest concentration of operational emissions in the SMAQMD are expected 13 

at intake and intake pumping plant sites along the east bank of the Sacramento River, as well as at 14 

the intermediate forebay (and pumping plant) site west of South Stone Lake and east of the 15 

Sacramento River. As shown in Table 22-118, operation and maintenance activities under 16 

Alternative 5 would not exceed SMAQMD’s regional thresholds of significance and there would be no 17 

adverse effect (see Table 22-8). Accordingly, project operations would not contribute to or worsen 18 

existing air quality exceedances. There would be no adverse effect. 19 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 20 

exceed SMAQMD regional thresholds for criteria pollutants. SMAQMD’s regional emissions 21 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 22 

CAAQS or NAAQS. The impact of generating emissions in excess of local air district would therefore 23 

violate applicable air quality standards in the Study area and could contribute to or worsen an 24 

existing air quality conditions. Because project operations would not exceed SMAQMD regional 25 

thresholds, the impact would be less than significant. No mitigation is required. 26 

Impact AQ-6: Generation of Criteria Pollutants in Excess of the YSAQMD Regional Thresholds 27 

from Operation and Maintenance of the Proposed Water Conveyance Facility 28 

NEPA Effects: Alternative 5 would not construct any permanent features in the YSAQMD that would 29 

require routine operations and maintenance. No operational emissions would be generated in the 30 

YSAQMD. Consequently, operation of Alternative 5 would neither exceed the YSAQMD thresholds of 31 

significance nor result in an adverse effect on air quality. 32 

CEQA Conclusion: Operational emissions generated by the alternative would not exceed YSAQMD’s 33 

regional thresholds of significance. This impact would be less than significant. No mitigation is 34 

required. 35 

Impact AQ-7: Generation of Criteria Pollutants in Excess of the BAAQMD Regional Thresholds 36 

from Operation and Maintenance of the Proposed Water Conveyance Facility 37 

NEPA Effects: Operations and maintenance in BAAQMD include annual inspections, sediment 38 

removal, and tunnel dewatering (see Appendix 22A, Air Quality Analysis Methodology, for additional 39 

detail). The highest concentration of operational emissions in the BAAQMD are expected at the 40 

Byron Tract Forebay (including control gates), which is adjacent to and south of Clifton Court 41 
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Forebay. As shown in Table 22-118, operation and maintenance activities under Alternative 5 would 1 

not exceed BAAQMD’s regional thresholds of significance (see Table 22-8). Thus, project operations 2 

would not contribute to or worsen existing air quality exceedances. There would be no adverse 3 

effect. 4 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 5 

exceed BAAQMD regional thresholds for criteria pollutants. BAAQMD’s regional emissions 6 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 7 

CAAQS or NAAQS. The impact of generating emissions in excess of local air district thresholds would 8 

violate applicable air quality standards in the Study area and could contribute to or worsen an 9 

existing air quality conditions. Because project operations would not exceed BAAQMD regional 10 

thresholds, the impact would be less than significant. No mitigation is required. 11 

Impact AQ-8: Generation of Criteria Pollutants in Excess of the SJVAPCD Regional Thresholds 12 

from Operation and Maintenance of the Proposed Water Conveyance Facility 13 

NEPA Effects: Operations and maintenance in SJVAPCD include annual inspections and tunnel 14 

dewatering (see Appendix 22A, Air Quality Analysis Methodology, for additional detail). The highest 15 

concentration of operational emissions in the SJVPACD is expected at construction sites along the 16 

pipeline/tunnel conveyance alignment. For a map of the proposed tunnel alignment, see Mapbook 17 

Figure M3-1. As shown in Table 22-116, operation and maintenance activities under Alternative 5 18 

would not exceed SJVAPCD’s regional thresholds of significance (see Table 22-8). Accordingly, 19 

project operations would not contribute to or worsen existing air quality exceedances. There would 20 

be no adverse effect. 21 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 22 

exceed SJVAPCD’s regional thresholds of significance. SJVAPCD’s regional emissions thresholds 23 

(Table 22-8) have been adopted to ensure projects do not hinder attainment of the CAAQS or 24 

NAAQS. The impact of generating emissions in excess of local air district thresholds would violate 25 

applicable air quality standards in the Study area and could contribute to or worsen an existing air 26 

quality conditions. Because project operations would not exceed SJVAPCD regional thresholds, the 27 

impact would be less than significant. No mitigation is required. 28 

Impact AQ-9: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 29 

Matter in Excess of SMAQMD’s Health-Based Concentration Thresholds  30 

NEPA Effects: Alternative 5 involves the development of four less intakes (approximately 80% 31 

volumetric reduction) as compared to Alternative 1A. As such, emissions generated by construction 32 

of Alternative 5 would be lower than Alternative 1A due to less construction activities. Localized 33 

health risk impacts resulting from construction emissions at Intakes 2, 3, 4, and 5 would be much 34 

lower or not occur due to absence in the development of these project features. Based on the 35 

emissions inventory conducted for the air quality analysis, development of Alternative 5 would 36 

result in 46% less PM10 emissions and 45% less PM2.5 emissions as compared with Alternative 1A.  37 

All annual PM10 and PM2.5 concentrations were found to be less than SMAQMD’s annual thresholds 38 

for Alternative 1A. Because Alternative 5 would require less construction activity and generate 39 

fewer emissions than Alternative 1A, annual PM10 and PM2.5 concentrations from the development 40 

of Alternative 5 would also be less than the respective SMAQMD annual thresholds. However, as 41 

shown in Table 22-14, the maximum predicted 24-hour PM10 concentration for Alternative 1A 42 

would exceed SMAQMD’s threshold of 2.5 μg/m3. The modeled exceedances occur at 225 receptor 43 



 Air Quality and Greenhouse Gases 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

22-347 
2015 

ICF 00139.14 

 

locations near intakes and intake work areas. Because Alternative 5 would not involve the 1 

development of Intakes 2, 3, 4, and 5, emissions contributions from these intakes would not occur. It 2 

is anticipated that Alternative 5 would still result in 24-hour PM10 exceedances in the vicinity of 3 

Intake 1, but at fewer receptor locations than Alternative 1A. Accordingly, this alternative would 4 

expose a sensitive receptor to adverse levels of localized particulate matter concentrations. 5 

Mitigation Measure AQ-9 is available to address this effect.  6 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 7 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 5 would 8 

result in the short-term exposure of receptors to PM10 concentrations that exceed SMAQMD 9 

threshold. This would be a significant impact. Mitigation Measure AQ-9 outlines a tiered strategy to 10 

reduce PM10 concentrations and public exposure to a less-than-significant level.  11 

Mitigation Measure AQ-9: Implement Measures to Reduce Re-Entrained Road Dust and 12 

Receptor Exposure to PM2.5 and PM10 13 

Please see Mitigation Measure AQ-9 under Impact AQ-9 in the discussion of Alternative 1A. 14 

Impact AQ-10: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 15 

Matter in Excess of YSAQMD’s Health-Based Concentration Thresholds  16 

NEPA Effects: Table 22-15 under Alternative 1A shows that the maximum predicted PM2.5 and 17 

PM10 concentrations are less than YSAQMD’s adopted thresholds. Because Alternative 5 would 18 

require less construction activity and generate fewer emissions than Alternative 1A, annual PM10 19 

and PM2.5 concentrations from the development of Alternative 5 would also be less than the 20 

respective YSAQMD annual thresholds. The project would also implement all air district-21 

recommended onsite fugitive dust controls, such as regular watering. Accordingly, this alternative 22 

would not expose sensitive receptors to adverse levels of localized particulate matter 23 

concentrations. 24 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 25 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 1A 26 

would result in PM2.5 and PM10 concentrations at receptor locations that are below the significance 27 

thresholds established by the YSAQMD. Since Alternative 5 results in fewer overall emissions, 28 

localized particulate matter concentrations at analyzed receptors would not result in significant 29 

human health impacts. No mitigation is required. 30 

Impact AQ-11: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 31 

Matter in Excess of BAAQMD’s Health-Based Concentration Thresholds  32 

NEPA Effects: Table 22-16 under Alternative 1A shows that the maximum predicted PM2.5 33 

concentrations are less than BAAQMD’s adopted thresholds. Because Alternative 5 would require 34 

less construction activity and generate fewer emissions than Alternative 1A, PM2.5 concentrations 35 

from the development of Alternative 5 would also be less than the respective BAAQMD annual 36 

thresholds. The project would also implement all air district-recommended onsite fugitive dust 37 

controls, such as regular watering. Accordingly, this alternative would not expose sensitive 38 

receptors to adverse levels of localized particulate matter concentrations. 39 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 40 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 1A 41 
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would result in PM2.5 concentrations at receptor locations that are below the significance 1 

thresholds established by the BAAQMD. Since Alternative 5 results in fewer overall emissions, 2 

localized particulate matter concentrations at analyzed receptors would not result in significant 3 

human health impacts. No mitigation is required. 4 

Impact AQ-12: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 5 

Matter in Excess of SJVAPCD’s Health-Based Concentration Thresholds  6 

NEPA Effects: Table 22-17 under Alternative 1A shows that with exception of 24-hour PM10, 7 

maximum predicted PM2.5 and PM10 concentrations are less than SJVAPCD’s adopted thresholds. 8 

The 24-hour PM10 concentrations attributable to the project would exceed the SJVAPCD’s 9 

significance threshold at one receptor location. Emissions from the tunnel construction activities 10 

and concrete batch plant contribute to the exceedance at this location. Though Alternative 5 would 11 

result in less construction activities than Alternative 1A, it is anticipated that the receptor impacted 12 

by emissions from the concrete batch plant and tunnel activities would remain affected. Accordingly, 13 

this alternative would expose a sensitive receptor to adverse levels of localized particulate matter 14 

concentrations. Mitigation Measure AQ-9 is available to address this effect. 15 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 16 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 5 would 17 

result in the short-term exposure of receptors to PM10 concentrations that exceed SJVAPCD’s 18 

threshold. This would be a significant impact. Mitigation Measure AQ-9 outlines a tiered strategy to 19 

reduce PM10 concentrations and public exposure to a less-than-significant level.  20 

Mitigation Measure AQ-9: Implement Measures to Reduce Re-Entrained Road Dust and 21 

Receptor Exposure to PM2.5 and PM10 22 

Please see Mitigation Measure AQ-9 under Impact AQ-9 in the discussion of Alternative 1A.  23 

Impact AQ-13: Exposure of Sensitive Receptors to Health Hazards from Localized Carbon 24 

Monoxide  25 

NEPA Effects: Continuous engine exhaust may elevate localized CO concentrations. Receptors 26 

exposed to these CO “hot-spots” may have a greater likelihood of developing adverse health effects 27 

(as described in Section 22.1.2). CO hot-spots are typically observed at heavily congested 28 

intersections where a substantial number of gasoline-powered vehicles idle for prolonged durations 29 

throughout the day. Construction sites are less likely to result in localized CO hot-spots due to the 30 

nature of construction activities (Sacramento Metropolitan Air Quality Management District 2014), 31 

which normally utilize diesel-powered equipment for intermittent or short durations. Moreover, 32 

construction sites must comply with the Occupational Safety and Health Administration’s (OSHA) CO 33 

exposure standards for onsite workers. Unlike regional pollutants (e.g., ROG and NOX), CO 34 

concentrations also dissipate as a function of distance and will therefore be lower at offsite receptor 35 

locations. Accordingly, given that construction activities typically do not result in CO hot-spots, 36 

onsite concentrations must comply with OSHA standards, and CO levels dissipate as a function of 37 

distance, equipment-generated CO emissions (see Table 22-117) are not anticipated to result in 38 

adverse health hazards to sensitive receptors. 39 

Construction traffic may contribute to increased roadway congestion, which could lead to conditions 40 

conducive to CO hot-spot formation. As shown in Table 19-8, the highest peak hour traffic volumes 41 

under BPBGPP—12,567 vehicles per hour—would occur on westbound Interstate 80 between 42 
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Suisun Valley Road and State Route 12.52 This is about half of the congested traffic volume modeled 1 

by BAAQMD (24,000 vehicles per hour) that would be needed to contribute to a localized CO hot-2 

spot, and less than half of the traffic volume modeled by SMAQMD (31,600 vehicles per hour). The 3 

BAAQMD’s and SMAQMD’s CO screening criteria were developed based on County average vehicle 4 

fleets that are primarily comprised of gasoline vehicles. Construction vehicles would be 5 

predominantly diesel trucks, which generate fewer CO emissions per idle-hour and vehicle mile 6 

traveled than gasoline-powered vehicles. Accordingly, the air district screening thresholds provide a 7 

conservative evaluation threshold for the assessment of potential CO emissions impacts during 8 

construction. 9 

Based on the above analysis, even if all 12,567 vehicles on the modeled traffic segment drove 10 

through the same intersection in the peak hour, CO concentrations adjacent to the traveled way 11 

would not exceed the CAAQS or NAAQS according to BAAQMD’s and SMAQMD’s screening criteria. 12 

Thus, construction traffic is not anticipated to result in adverse health hazards to sensitive 13 

receptors. 14 

CEQA Conclusion: Continuous engine exhaust may elevate localized CO concentrations. Receptors 15 

exposed to these CO “hot-spots” may have a greater likelihood of developing adverse health effects. 16 

Construction sites are less likely to result in localized CO hot-spots due to the nature of construction 17 

activities (Sacramento Metropolitan Air Quality Management District 2014), which normally utilize 18 

diesel-powered equipment for intermittent or short durations. Moreover, construction sites must 19 

comply with the OSHA CO exposure standards for onsite workers. Accordingly, given that 20 

construction activities typically do not result in CO hot-spots, onsite concentrations must comply 21 

with OSHA standards, and CO levels dissipate as a function of distance, equipment-generated CO 22 

emissions are not anticipated to result in significant health hazards to sensitive receptors. Similarly, 23 

peak-hour construction traffic on local roadways would not exceed BAAQMD’s or SMAQMD’s 24 

conservative screening criteria for the formation potential CO hot-spots. This impact would be less 25 

than significant. No mitigation is required. 26 

Impact AQ-14: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 27 

Matter in Excess of SMAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 28 

NEPA Effects: As shown in Table 22-18, Alternative 1A would not exceed the SMAQMD’s thresholds 29 

for chronic non-cancer hazard or cancer risk. Because Alternative 5 would require less construction 30 

activity and generate fewer emissions than Alternative 1A, chronic non-cancer hazard and cancer 31 

risk from the development of Alternative 5 would also be less than the respective SMAQMD 32 

significance thresholds. Accordingly, this alternative would not expose sensitive receptors to 33 

adverse levels of DPM such as would result in chronic non-cancer hazards or cancer risk. 34 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 35 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 36 

durations. DPM generated during Alternative 5 construction would not exceed the SMAQMD’s 37 

chronic non-cancer hazard or cancer risk threshold. Therefore, this impact for DPM emissions would 38 

be less than significant. No mitigation is required.  39 

                                                             
52 The above volumes are based on the traffic analysis conducted for Alternative 1A. Since few vehicles would be 
required under Alternative 5, traffic impacts would likely be less than those estimated for Alternative 1A.  
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Impact AQ-15: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 1 

Matter in Excess of YSAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 2 

NEPA Effects: As shown in Table 22-19, Alternative 1A would not exceed the YSAQMD’s thresholds 3 

for chronic non-cancer hazard or cancer risk. Because Alternative 5 would require less construction 4 

activity and generate fewer emissions than Alternative 1A, chronic non-cancer hazard and cancer 5 

risk from the development of Alternative 5 would also be less than the respective YSAQMD 6 

significance thresholds. Accordingly, this alternative would not expose sensitive receptors to 7 

adverse levels of DPM such as would result in chronic non-cancer hazards or cancer risk.  8 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 9 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 10 

durations. The DPM generated during Alternative 5 construction would not exceed the YSAQMD’s 11 

chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors to 12 

substantial health hazards. Therefore, this impact for DPM emissions would be less than significant. 13 

No mitigation is required. 14 

Impact AQ-16: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 15 

Matter in Excess of BAAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 16 

NEPA Effects: As shown in Table 22-20, Alternative 1A would not exceed the BAAQMD’s thresholds 17 

for chronic non-cancer hazard; however, it would exceed BAAQMD’s cancer risk threshold. The 18 

primary emission sources for these exceedances are from a project haul route, control structure 19 

work area and potential spoil area. While the impact of Alternative 5 would be less than Alternative 20 

1A, Alternative 5 may still expose sensitive receptors to adverse levels of carcinogenic DPM 21 

concentrations.  22 

Mitigation Measure AQ-16 would be available to reduce exposure to substantial cancer risk by 23 

relocating affected receptors. Although Mitigation Measure AQ-16 would reduce the severity of this 24 

effect, the BDCP proponents are not solely responsible for implementation of the measure. If a 25 

landowner chooses not to accept DWR’s offer of relocation assistance, an adverse effect in the form 26 

excess cancer risk above air district thresholds would occur. Therefore, this effect would be adverse. 27 

If, however, all landowners accept DWR’s offer of relocation assistance, effects would not be 28 

adverse. 29 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 30 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 31 

durations. The DPM generated during Alternative 5 construction would not exceed the BAAQMD’s 32 

chronic non-cancer hazard threshold; however, it would exceed the BAAQMD’s cancer thresholds. 33 

Therefore, this impact for DPM emissions would be significant.  34 

Mitigation Measure AQ-16 would be available to reduce exposure to substantial cancer risk by 35 

relocating affected receptors. Although Mitigation Measure AQ-16 would reduce the severity of this 36 

effect, the BDCP proponents are not solely responsible for implementation of the measure. If a 37 

landowner chooses not to accept DWR’s offer of relocation assistance, a significant impact in the 38 

form excess cancer risk above air district thresholds would occur. Therefore, this effect would be 39 

significant and unavoidable. If, however, all landowners accept DWR’s offer of relocation assistance, 40 

the impact would be less than significant. 41 
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Mitigation Measure AQ-16: Relocate Sensitive Receptors to Avoid Excess Cancer Risk 1 

Please see Mitigation Measure AQ-16 under Impact AQ-16 in the discussion of Alternative 1A. 2 

Impact AQ-17: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 3 

Matter in Excess of SJVAPCD’s Chronic Non-Cancer and Cancer Risk Thresholds 4 

NEPA Effects: Table 22-21 under Alternative 1A shows that the maximum predicted chronic non-5 

cancer hazard and cancer risk associated with the project are less than SJVAPCD’s adopted 6 

thresholds. Because Alternative 5 would require less construction activity and generate fewer 7 

emissions than Alternative 1A, chronic non-cancer hazard and cancer risk from the development of 8 

Alternative 5 would also be less than the respective SJVAPCD significance thresholds. Accordingly, 9 

this alternative would not expose sensitive receptors to adverse levels of DPM such as would result 10 

in chronic non-cancer hazards or cancer risk. 11 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 12 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 13 

durations. The DPM generated during Alternative 5 construction would not exceed the SJVAPCD’s 14 

chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors to 15 

substantial pollutant concentrations. Therefore, this impact for DPM emissions would be less than 16 

significant. No mitigation is required. 17 

Impact AQ-18: Exposure of Sensitive Receptors to Coccidioides immitis (Valley Fever)  18 

NEPA Effects: As discussed under Alternative 1A, earthmoving activities during construction could 19 

release C. immitis spores if filaments are present and other soil chemistry and climatic conditions 20 

are conducive to spore development. Receptors adjacent to the construction area may therefore be 21 

exposed to increase risk of inhaling C. immitis spores and subsequent development of Valley Fever. 22 

Dust-control measures are the primary defense against infection (United States Geological Survey 23 

2000). Implementation of advanced air-district recommended fugitive dust controls outlined in 24 

Appendix 3B, Environmental Commitments, would avoid dusty conditions and reduce the risk of 25 

contracting Valley Fever through routine watering and other controls. Therefore, this alternative’s 26 

effect of exposure of sensitive receptors to increased Valley Fever risk during construction would 27 

not be adverse.  28 

CEQA Conclusion: Construction of the water conveyance facility would involve earthmoving 29 

activities that could release C. immitis spores if filaments are present and other soil chemistry and 30 

climatic conditions are conducive to spore development. Receptors adjacent to the construction area 31 

may therefore be exposed to increase risk of inhaling C. immitis spores and subsequent development 32 

of Valley Fever. Implementation of air-district recommended fugitive dust controls outlined in 33 

Appendix 3B, Environmental Commitments, would avoid dusty conditions and reduce the risk of 34 

contracting Valley Fever through routine watering and other controls. Therefore, this impact would 35 

be less than significant. No mitigation is required. 36 

Impact AQ-19: Creation of Potential Odors Affecting a Substantial Number of People during 37 

Construction or Operation of the Proposed Water Conveyance Facility 38 

NEPA Effects: As discussed under Alternative 1A, odors from construction activities would be 39 

localized and generally confined to the immediate area surrounding the construction site. Moreover, 40 

odors would be temporary and localized, and they would cease once construction activities have 41 
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been completed. Thus, it is not anticipated that construction of CM1 would create objectionable 1 

odors from construction equipment or asphalt paving. 2 

Construction of the water conveyance facility would require removal of subsurface material during 3 

tunnel excavation and sediment removal. As discussed under Alternative 5, geotechnical tests 4 

indicate that VOC levels in Plan Area soils are below the method detection limits, indicating that 5 

organic decay of exposed RTM and sediment will be relatively low (URS 2014). Moreover, drying 6 

and stockpiling of the removed RTM and sediment will occur under aerobic conditions, which will 7 

further limit any potential decomposition and associated malodorous products. Accordingly, it is not 8 

anticipated that tunnel and sediment excavation would create objectionable odors.  9 

Typical facilities known to produce odors include landfills, wastewater treatment plants, food 10 

processing facilities, and certain agricultural activities. Alternative 5 would not result in the addition 11 

of facilities associated with odors, and as such, long-term operation of the water conveyance facility 12 

would not result in objectionable odors. 13 

CEQA Conclusion: Alternative 5 would not result in the addition of major odor producing facilities. 14 

Diesel emissions during construction could generate temporary odors, but these would quickly 15 

dissipate and cease once construction is completed. Likewise, potential odors generated during 16 

asphalt paving would be addressed through mandatory compliance with air district rules and 17 

regulations. While tunnel excavation would unearth substantial quantities of RTM, geotechnical 18 

tests indicate that soils in the Plan Area have relatively low organic constituents. Moreover, drying 19 

and stockpiling of the removed RTM will occur under aerobic conditions, which will further limit 20 

any potential decomposition and associated malodorous products. Accordingly, the impact of 21 

exposure of sensitive receptors to potential odors would be less than significant. No mitigation is 22 

required. 23 

Impact AQ-20: Generation of Criteria Pollutants in the Excess of Federal De Minimis 24 

Thresholds from Construction and Operation and Maintenance of the Proposed Water 25 

Conveyance Facility 26 

NEPA Effects: EPA’s General Conformity Rule (40 CFR Parts 51 and 93) only applies to Federal 27 

actions that are taken in EPA-designated “nonattainment” or “maintenance” areas. Accordingly, as 28 

outlined in Section III.A of the General Conformity Rule, “only actions which cause emissions in 29 

designated nonattainment and maintenance areas are subject to the regulations”. Criteria pollutant 30 

emissions resulting from construction and operation of Alternative 5 in the SFNA, SJVAB, and 31 

SFBAAB are presented in Table 22-119. Exceedances of the federal de minimis thresholds are shown 32 

in underlined text. 33 

Sacramento Federal Nonattainment Area 34 

As shown in Table 22-119, implementation of Alternative 5 would exceed the following SFNA 35 

federal de minimis thresholds: 36 

 NOX: 2020–2027 37 

NOX is a precursor to ozone and NOX is a precursor to PM, for which the SFNA is in nonattainment 38 

for the NAAQS. Since project emissions exceed the federal de minimis thresholds for NOX, a general 39 

conformity determination must be made to demonstrate that total direct and indirect emissions of 40 

NOX would conform to the appropriate SFNA SIP for each year of construction in which the de 41 

minimis thresholds are exceeded. 42 
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NOX is also a precursor to PM and can contribute to PM formation. As discussed above, Sacramento 1 

County is currently designated maintenance for the PM10 NAAQS and portions of the SVAB are 2 

designated nonattainment for the PM2.5 NAAQS. NOX emissions in excess of 100 tons per year in 3 

Sacramento County trigger a secondary PM10 precursor threshold, whereas NOX emissions in excess 4 

of 100 tons per year in the SVAB trigger a secondary PM2.5 precursor threshold. Since NOX 5 

emissions can contribute to PM formation, NOX emissions in excess of these secondary precursor 6 

thresholds could conflict with the applicable PM10 and PM2.5 SIPs. Accordingly, NOX offsets pursued 7 

for the purposes of general conformity must for those years in which NOX emissions exceed 100 tons 8 

occur within the federally designated PM2.5 nonattainment and PM10 maintenance areas of the 9 

SVAB.  10 

As shown in Table 22-117, NOX emissions generated by construction activities in SMAQMD 11 

(Sacramento County) would exceed 100 tons per year between 2023 and 2026. The project 12 

therefore triggers the secondary PM10 precursor threshold, requiring all NOX offsets for 2023 13 

through 2026 to occur within Sacramento County.  14 

Given the magnitude of NOX emissions and the limited geographic scope available for offsets in 2023 15 

through 2026 (Sacramento County), neither Mitigation Measures AQ-1a nor 1b could feasibly reduce 16 

NOX emissions to net zero for the purposes of general conformity. 53 This impact would be adverse. 17 

In the event that Alternative 5 is selected as the APA, Reclamation, USFWS, and NMFS would need to 18 

demonstrate that conformity is met for NOX and secondary PM10 formation through a local air 19 

quality modeling analysis (i.e., dispersion modeling) or other acceptable methods to ensure project 20 

emissions do not cause or contribute to any new violations of the NAAQS or increase the frequency 21 

or severity of any existing violations. 22 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 23 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 24 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 25 

Thresholds for Other Pollutants 26 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A.  27 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 28 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 29 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 30 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 31 

Other Pollutants 32 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 33 

                                                             
53 The secondary PM precursor thresholds are triggered through the General Conformity Regulation (40 CFR 
93.153 (a)(1)). Accordingly, confinement of the geographic scope for available offsets only applies to the General 
Conformity determination and does not influence mitigation feasibility for Impacts AQ-1 or AQ-28.  



 Air Quality and Greenhouse Gases 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

22-354 
2015 

ICF 00139.14 

 

Table 22-119. Criteria Pollutant Emissions from Construction and Operation of Alternative 5 in 1 

Nonattainment and Maintenance Areas of the SFNA, SJVAB, and SFBAAB (tons/year) 2 

Year 
Sacramento Federal Nonattainment Area 

ROG NOX
a COb PM10c PM2.5 SO2 

2016 0 0 0 0 0 0 

2017 0 0 0 0 0 0 

2018 1 9 <1 5 1 <1 

2019 2 14 <1 17 2 <1 

2020 6 47 <1 25 4 <1 

2021 7 69 2 35 6 <1 

2022 9 80 3 36 6 <1 

2023 13 104 3 43 8 <1 

2024 18 138 3 47 9 1 

2025 18 132 1 34 7 <1 

2026 18 124 1 31 7 <1 

2027 13 100 1 33 6 <1 

2028 3 18 1 19 3 <1 

2029 <1 3 <1 3 <1 <1 

ELT 0.06 0.38 0.74 0.12 0.04 <0.01 

LLT 0.05 0.32 0.71 0.12 0.03 <0.01 

De Minimis 25 25 100 100 100 100 

Year 

San Joaquin Valley Air Basin 

ROG NOX
a COb PM10 PM2.5 SO2 

2016 0 0 0 2 <1 0 

2017 0 0 0 0 0 0 

2018 1 5 0 10 1 <1 

2019 8 63 0 15 2 <1 

2020 15 108 0 29 5 <1 

2021 23 168 0 46 7 1 

2022 22 144 0 28 5 <1 

2023 19 117 0 15 3 <1 

2024 18 107 0 14 3 <1 

2025 12 71 0 12 2 <1 

2026 5 29 0 3 1 <1 

2027 <1 0 0 <1 <1 <1 

2028 0 0 0 0 0 0 

2029 0 0 0 0 0 0 

ELT 0.01 0.07 0.13 0.02 <0.01 <0.01 

LLT 0.01 0.06 0.12 0.01 <0.01 <0.01 

De Minimis 10 10 100 100 100 100 
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Year 

San Francisco Bay Area Air Basin 

ROG NOX COb PM10d PM2.5 SO2 

2016 0 0 0 - 0 0 

2017 0 0 0 - 0 0 

2018 <1 1 <1 - <1 <1 

2019 2 13 <1 - <1 <1 

2020 3 22 1 - 1 <1 

2021 4 29 1 - 1 <1 

2022 4 32 2 - 2 <1 

2023 7 52 3 - 4 <1 

2024 11 78 3 - 5 1 

2025 7 46 2 - 3 <1 

2026 5 35 2 - 3 <1 

2027 3 18 1 - 2 <1 

2028 <1 1 <1 - 1 <1 

2029 <1 <1 <1 - <1 <1 

ELT 0.01 0.08 0.14 - 0.01 <0.01 

LLT 0.01 0.07 0.13 - 0.01 <0.01 

De Minimis 100 100 100 - 100 100 

a NOX emissions in excess of 100 tons per year within federally designated PM10 and PM2.5 nonattainment 
or maintenance areas trigger a secondary PM10 and PM2.5 precursor threshold. NOX emissions in excess of 
this secondary threshold could conflict with the applicable PM10 and PM2.5 SIPs. Accordingly, NOX offsets 
pursued for the purposes of general conformity for those years in which NOX emissions exceed 100 tons 
must occur within the federally designated PM2.5 nonattainment and PM10 maintenance areas, as 
applicable.  

b The proposed water conveyance facility is located within a federally designated CO attainment 
area. Accordingly, CO emissions generated by construction of CM1 are not subject to the General 
Conformity Rule and are excluded from the emissions summary and general conformity analysis (40 CFR 
Part 51 and 93, Section III.A). Emissions presented in the table are limited those generated by haul trucks, 
which would occur in federally designated CO maintenance area. 

c There are no federally designated PM10 maintenance areas in Yolo County. Accordingly, PM10 emissions 
generated by construction of CM1 in Yolo County are not subject to the General Conformity Rule and are 
excluded from the emissions summary and general conformity analysis for the SFNA (40 CFR Part 51 and 
93, Section III.A). Emissions presented in the table are limited those generated within Sacramento County. 

d There are no federally designated PM10 nonattainment or maintenance areas in the SFBAAB. Accordingly, 
PM10 emissions generated by construction of CM1 are not subject to the General Conformity Rule and are 
excluded from the emissions summary and general conformity analysis (40 CFR Part 51 and 93, Section 
III.A). 

 1 

San Joaquin Valley Air Basin 2 

As shown in Table 22-119, implementation of Alternative 5 would exceed the following SJVAB 3 

federal de minimis thresholds: 4 

 ROG: 2020–2025 5 

 NOX: 2019–2026 6 
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ROG and NOX are precursors to ozone and NOX is a precursor to PM, for which the SJVAB is in 1 

nonattainment for the NAAQS. Since project emissions exceed the federal de minimis threshold for 2 

ROG and NOX, a general conformity determination must be made to demonstrate that total direct 3 

and indirect emissions of ROG and NOX would conform to the appropriate SJVAB SIP for each year of 4 

construction in which the de minimis thresholds are exceeded. 5 

NOX is also a precursor to PM and can contribute to PM formation. As discussed above, the SJVAB is 6 

currently designated maintenance for the PM10 NAAQS and nonattainment for the PM2.5 NAAQS. 7 

NOX emissions in excess of 100 tons per year trigger a secondary PM precursor threshold, and could 8 

conflict with the applicable PM10 and PM2.5 SIPs. As shown in Table 22-119, NOX emissions 9 

generated by construction activities in the SJVAB would exceed 100 tons per year between 2020 and 10 

2024. NOX offsets pursued for the purposes of general conformity for those years in which NOX 11 

emissions exceed 100 tons must occur within the federally designated PM2.5 nonattainment and 12 

PM10 maintenance areas of the SJVAB, which are consistent with the larger nonattainment 13 

boundary for ozone. 14 

As shown in Appendix 22E, General Conformity Determination, Attachment 22E-1, SJVAPCD confirms 15 

that sufficient emissions reduction credits would be available to fully offset ROG and NOX emissions 16 

in excess of the federal de minimis thresholds zero through implementation of Mitigation Measures 17 

AQ-4a and 4b. Mitigation Measures AQ-4a and 4b will ensure the requirements of the mitigation and 18 

offset program are implemented and conformity requirements for ROG and NOX are met, should 19 

Alternative 5 be selected as the APA. 20 

Mitigation Measure AQ-4a: Mitigate and Offset Construction-Generated Criteria Pollutant 21 

Emissions within SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General 22 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 23 

Applicable SJVAPCD CEQA Thresholds for Other Pollutants 24 

Please see Mitigation Measure AQ-4a under Impact AQ-4 in the discussion of Alternative 1A. 25 

Mitigation Measure AQ-4b: Develop an Alternative or Complementary Offsite Mitigation 26 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 27 

within the SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General Conformity 28 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable SJVAPCD 29 

CEQA Thresholds for Other Pollutants 30 

Please see Mitigation Measure AQ-4b under Impact AQ-4 in the discussion of Alternative 1A. 31 

San Francisco Bay Area Air Basin 32 

As shown in Table 22-119, implementation of Alternative 5 would not exceed any of the SFBAAB 33 

federal de minimis thresholds. Accordingly, a general conformity determination is not required as 34 

total direct and indirect emissions would conform to the appropriate SFBAAB SIPs. 35 

CEQA Conclusion: SFNA and SJVAB are classified as nonattainment areas with regard to the ozone 36 

NAAQS and the impact of increases in criteria pollutant emissions above the air basin de minimis 37 

thresholds could conflict with or obstruct implementation of the applicable air quality plans. Since 38 

construction emissions in the SFNA and SJVAB would exceed the de minimis thresholds for ROG 39 

(SJVAB only) and NOX, this impact would be significant.  40 
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Mitigation Measures AQ-4a and AQ-4b would ensure project emissions would not result in an 1 

increase in regional ROG or NOX in the SJVAB. These measures would therefore ensure total direct 2 

and indirect ROG and NOX emissions generated by the project would conform to the appropriate 3 

SJVAB SIPs by offsetting the action’s emissions in the same or nearby area to net zero. Accordingly, 4 

impacts would be less than significant with mitigation in the SJVAB.  5 

Although Mitigation Measures AQ-1a and AQ-1b would reduce NOX in the SFNA, given the magnitude 6 

of NOX emissions and the limited geographic scope available for offsets (Sacramento County), 7 

neither measure could feasibly reduce NOX emissions to net zero for the purposes of general 8 

conformity. This impact would be significant and unavoidable in the SFNA.  9 

Emissions generated within the SFBAAB would not exceed the SFBAAB de minimis thresholds and 10 

would therefore conform to the appropriate SFBAAB SIPs. No mitigation is required.  11 

Impact AQ-21: Generation of Cumulative Greenhouse Gas Emissions during Construction of 12 

the Proposed Water Conveyance Facility 13 

NEPA Effects: GHG (CO2, CH4, N2O, SF6, and HFCs) emissions resulting from construction of 14 

Alternative 5 are summarized in Table 22-120. Emissions with are presented with implementation 15 

of environmental commitments (see Appendix 3B, Environmental Commitments) and state mandates 16 

to reduce GHG emissions. State mandates include the RPS, LCFS, and Pavley. These mandates do not 17 

require additional action on the part of DWR, but will contribute to GHG emissions reductions. For 18 

example, Pavley and LCFS will improve the fuel efficiency of vehicles and reduce the carbon content 19 

of transportation fuels, respectively. Equipment used to construct the project will therefore be 20 

cleaner and less GHG intensive than if the state mandates had not been established. 21 

Table 22-121 summarizes GHG emissions that would be generated in the BAAQMD, SMAQMD, 22 

SJVAPCD, and YSAQMD. The table does not include emissions from electricity generation as these 23 

emissions would be generated by power plants located throughout the state and the specific 24 

location of electricity-generating facilities is unknown (see discussion preceding this impact 25 

analysis). Due to the global nature of GHGs, the determination of effects is based on total emissions 26 

generated by construction (Table 22-120). GHG emissions presented in Table 22-121 are therefore 27 

provided for information purposes only. 28 
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Table 22-120. GHG Emissions from Construction of Alternative 5 (metric tons/year)a 
1 

Year Equipment and Vehicles (CO2e) Electricity (CO2e) Concrete Batching (CO2) Total CO2e 

2016 0 0 267 267 

2017 0 0 0 0 

2018 6,010 332 33,217 39,559 

2019 33,023 1,853 5,217 40,093 

2020 59,229 8,901 32,420 100,550 

2021 89,408 23,697 64,302 177,407 

2022 94,798 33,276 97,460 225,534 

2023 102,793 29,622 95,154 227,569 

2024 116,669 30,898 113,843 261,410 

2025 83,139 20,844 76,019 180,001 

2026 61,893 7,441 18,217 87,552 

2027 37,728 1,421 26,272 65,421 

2028 9,597 38 5,169 14,804 

2029 1,300 1 0 1,301 

Total 695,587 158,323 567,557 1,421,467 

a Emissions estimates do not account for GHG flux from land disturbance. Surface and subsurface (e.g., 
tunneling) activities may oxidize peat soils, releasing GHG emissions. However, recent geotechnical 
surveys indicated that peat is negligible below 80 feet of depth. The tunnel will be placed below this 
range and the design adjusted if peat soils are discovered. Peat material encountered during surface 
excavation for non-tunnel work will be covered with top soil to reduce oxidation when needed. 

Values may not total correctly due to rounding.  

 2 

Table 22-121. GHG Emissions from Construction of Alternative 5 by Air District (metric tons/year)a 
3 

Year Equipment and Vehicles (CO2e) Concrete Batching (CO2)a Total CO2eb 

SMAQMD 251,094 340,534 591,628 

YSAQMD 16,945 0 16,945 

SJVAPCD 276,669 113,511 390,181 

BAAQMD 150,879 113,511 264,390 

a Emissions assigned to each air district based on the number of batching plants located in that air district.  
b Values may not total correctly due to rounding. 

 4 

Construction of Alternative 5 would generate a total of 1.4 million metric tons of GHG emissions 5 

after implementation of environmental commitments and state mandates. This is equivalent to 6 

adding 299,000 typical passenger vehicles to the road during construction (U.S. Environmental 7 

Protection Agency 2014e). As discussed in section 22.3.2, Determination of Effects, any increase in 8 

emissions above net zero associated with construction of the BDCP water conveyance features 9 

would be adverse. Accordingly, this effect would be adverse. Mitigation Measure AQ-21, which 10 

would develop a GHG Mitigation Program to reduce construction-related GHG emissions to net zero, 11 

is available address this effect. 12 
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CEQA Conclusion: Construction of Alternative 5 would generate a total of 1.4 million metric tons of 1 

GHG emissions. This is equivalent to adding 299,000 typical passenger vehicles to the road during 2 

construction (U.S. Environmental Protection Agency 2014e). As discussed in section 22.3.2, 3 

Determination of Effects, any increase in emissions above net zero associated with construction of 4 

the BDCP water conveyance features would be significant. Mitigation Measure AQ-21 would develop 5 

a GHG Mitigation Program to reduce construction-related GHG emissions to net zero. Accordingly, 6 

this impact would be less-than-significant with implementation of Mitigation Measure AQ-21. 7 

Mitigation Measure AQ-21: Develop and Implement a GHG Mitigation Program to Reduce 8 

Construction Related GHG Emissions to Net Zero (0) 9 

Please see Mitigation Measure AQ-21 under Impact AQ-21 in the discussion of Alternative 1A. 10 

Impact AQ-22: Generation of Cumulative Greenhouse Gas Emissions from Operation and 11 

Maintenance of the Proposed Water Conveyance Facility and Increased Pumping 12 

NEPA Effects: Operation of Alternative 5 would generate direct and indirect GHG emissions. Sources 13 

of direct emissions include heavy-duty equipment, on road crew trucks, and employee vehicle 14 

traffic. Indirect emissions would be generated predominantly by electricity consumption required 15 

for pumping as well as, maintenance, lighting, and other activities.  16 

Table 22-122 summarizes long-term operational GHG emissions associated with operations, 17 

maintenance, and increased SWP pumping. Emissions were quantified for both ELT and LLT 18 

conditions, although activities would take place annually until project decommissioning. Emissions 19 

include state mandates to reduce GHG emissions (described in Impact AQ-21) are presented (there 20 

are no BDCP specific operational environmental commitments). Total CO2e emissions are compared 21 

to both the No Action Alternative (NEPA point of comparison) and Existing Conditions (CEQA 22 

baseline). As discussed in Section 22.3.1.2, equipment emissions are assumed to be zero under both 23 

the No Action Alternative (NEPA point of comparison) and Existing Conditions (CEQA baseline). The 24 

equipment emissions presented in Table 22-122 are therefore representative of project impacts for 25 

both the NEPA and CEQA analysis. 26 

Table 22-122. GHG Emissions from Operation, Maintenance, and Increased SWP Pumping, Alternative 27 

5 (metric tons/year) 28 

Condition  
Equipment 
CO2e 

Electricity CO2e 

 

Total CO2e 

NEPA Point of 
Comparison 

CEQA 
Baseline 

NEPA Point of 
Comparison 

CEQA 
Baseline 

ELT  199 - 20,203  - 20,403 

LLT  199 12,377 -9,198  12,576 -8,999 

Note: The NEPA point of comparison compares total CO2e emissions after implementation of Alternative 5 to 
the No Action Alternative, whereas the CEQA baseline compares total CO2e emissions to Existing 
Conditions. 

 29 

Table 22-123 summarizes equipment CO2e emissions that would be generated in the BAAQMD, 30 

SMAQMD, and SJVAPCD (no operational emissions would be generated in the YSAQMD). The table 31 

does not include emissions from SWP pumping as these emissions would be generated by power 32 

plants located throughout the state (see discussion preceding this impact analysis). GHG emissions 33 

presented in Table 22-118 are therefore provided for information purposes only. 34 
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Table 22-123. Equipment CO2e Emissions from Operation and Maintenance of Alternative 5 by Air 1 

District (metric tons/year) 2 

Air District ELT  LLT 

SMAQMD 147 145 

SJVAPCD 25 26 

BAAQMD 27 28 

Total 199 199 

a Emissions do not include emissions generated by increased SWP pumping. 

 3 

SWP Operational and Maintenance GHG Emissions Analysis 4 

Alternative 5 would add approximately 622 GWh54 of additional net electricity demand to operation 5 

of the SWP each year assuming 2060 conditions. Conditions at 2060 (LLT) are used for this analysis 6 

because they yield the largest potential additional net electricity requirements and therefore 7 

represent the largest potential impact. This 622 GWh is based on assumptions of future conditions 8 

and operations and includes all additional energy required to operate the project with BDCP 9 

Alternative 5 including any additional energy associated with additional water being moved through 10 

the system. 11 

In the CAP, DWR developed estimates of historical, current, and future GHG emissions. Figure 22-19 12 

shows those emissions as they were projected in the CAP and how those emissions projections 13 

would change with the additional electricity demands needed to operate the SWP with the addition 14 

of BDCP Alternative 5. As shown in Figure 22-19, in 2024, the year BDCP Alternative 5 is projected 15 

to go online, DWR total emissions jump from around 912,000 metric tons of CO2e to around 1.2 16 

million metric tons of CO2e. This elevated level is still approximately 80,000 metric tons of CO2e 17 

below DWR’s designated GHG emissions reduction trajectory (red line, which is the linear 18 

interpolation between DWR’s 2020 GHG emissions goal and DWR’s 2050 GHG emissions goal.) The 19 

projection indicates even with the additional electricity required to operate BDCP Alternative 5, 20 

existing GHG emissions reduction measures would ensure that DWR’s GHG emissions would not 21 

exceed the GHG emissions reduction trajectory and that the existing GHG emissions reduction 22 

measures would be sufficient to ensure that DWR meets is 2050 emissions reduction goal. The 23 

accommodation of over 600 additional GWh of electricity annually, without the need for additional 24 

GHG emissions reductions is possible because DWR intentionally designed its strategies in the CAP 25 

to allow for some load growth. 26 

The CAP sets forth DWR’s plan to manage its activities and operations to achieve its GHG emissions 27 

reduction goals. The CAP commits DWR to monitoring its emissions each year and evaluating its 28 

emissions every five years to determine whether it is on a trajectory to achieve its GHG emissions 29 

reduction goals. If it appears that DWR will not meet the GHG emission reduction goals established 30 

in the plan, DWR may make adjustments to existing emissions reduction measures, devise new 31 

measures to ensure achievement of the goals, or take other action. 32 

                                                             
54 Estimated net energy demand differs slightly from what is presented in Chapter 21, Energy. This is because the 
above analysis includes energy needed for transmission and distribution of water along the Valley String, which is 
required to enable a comparison with the assumptions in DWR’s CAP.  
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As shown in the analysis above and consistent with the analysis contained in the CAP and associated 1 

Initial Study and Negative Declaration for the CAP, BDCP Alternative 5 would not adversely affect 2 

DWR’s ability to achieve the GHG emissions reduction goals set forth in the CAP. Further, Alternative 3 

5 would not conflict with any of DWR’s specific action GHG emissions reduction measures and 4 

implements all applicable project level GHG emissions reduction measures as set forth in the CAP. 5 

BDCP Alternative 5 is therefore consistent with the analysis performed in the CAP. There would be 6 

no adverse effect. 7 

CEQA Conclusion: SWP GHG emissions currently are below 1990 levels and achievement of the 8 

goals of the CAP means that total DWR GHG emissions will be reduced to 50% of 1990 levels by 9 

2020 and to 80% of 1990 levels by 2050. The implementation of BDCP Alternative 5 would not 10 

affect DWR’s established emissions reduction goals or baseline (1990) emissions and therefore 11 

would not result in a change in total DWR emissions that would be considered significant. Prior 12 

adoption of the CAP by DWR already provides a commitment on the part of DWR to make all 13 

necessary modifications to DWR’s REPP (as described above) or any other GHG emission reduction 14 

measure in the CAP that are necessary to achieve DWR’s GHG emissions reduction goals. Therefore 15 

no amendment to the approved CAP is necessary to ensure the occurrence of the additional GHG 16 

emissions reduction activities needed to account for BDCP-related operational emissions. The effect 17 

of BDCP Alternative 5 with respect to GHG emissions is less than cumulatively considerable and 18 

therefore less than significant. No mitigation is required. 19 

Impact AQ-23: Generation of Cumulative Greenhouse Gas Emissions from increased CVP 20 

Pumping as a Result of Implementation of CM1 21 

NEPA Effects: As previously discussed, DWR’s CAP cannot be used to evaluate environmental 22 

impacts associated with increased CVP pumping, as emissions associated with CVP are not under 23 

DWR’s control and are not included in the CAP. Accordingly, GHG emissions resulting from increased 24 

CVP energy use are evaluated separately from GHG emissions generated as a result of SWP energy 25 

use. 26 

Under Alternative 5, operation of the CVP yields the generation of clean, GHG emissions-free, 27 

hydroelectric energy. This electricity is sold into the California electricity market or directly to 28 

energy users. Analysis of the No Action Alternative indicates that the CVP generates and will 29 

continue to generate all of the electricity needed to operate the CVP system and approximately 30 

3,500 GWh of excess hydroelectric energy that would be sold to energy users throughout California. 31 

Implementation of Alternative 5, however, would result in an increase of 57 GWh in the demand for 32 

CVP generated electricity, which would result in a reduction of 57 GWh or electricity available for 33 

sale from the CVP to electricity users. This reduction in the supply of GHG emissions-free electricity 34 

to the California electricity users could result in a potential indirect effect of the project, as these 35 

electricity users would have to acquire substitute electricity supplies that may result in GHG 36 

emissions (although additional conservation is also a possible outcome as well). 37 

It is unknown what type of power source (e.g., renewable, natural gas) would be substituted for CVP 38 

electricity or if some of the lost power would be made up with higher efficiency. Given State 39 

mandates for renewable energy and incentives for energy efficiency, it is possible that a 40 

considerable amount of this power would be replaced by renewable resources or would cease to be 41 

needed as a result of higher efficiency. However, to ensure a conservative analysis, indirect 42 

emissions were quantified for the entire quantity of electricity (57 GWh) using the current and 43 
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future statewide energy mix (adjusted to reflect RPS) (please refer to Appendix 22A, Air Quality 1 

Analysis Methodology, for additional detail on quantification methods). 2 

Substitution of 57 GWh of electricity with a mix of sources similar to the current statewide mix 3 

would result in emissions of 15,868 metric tons of CO2e; however, under expected future conditions 4 

(after full implementation of the RPS), emissions would be 12,330 metric tons of CO2e. 5 

Use of CVP hydroelectricity to meet increased electricity demand from operation of CVP facilities 6 

associated with Alternative 5 would reduce available CVP hydroelectricity to other California 7 

electricity users. Substitution of the lost electricity with electricity from other sources could 8 

indirectly result in an increase of GHG emissions that is comparable or larger than the level of GHG 9 

emissions that trigger mandatory GHG reporting for major facilities. As a result, these emissions 10 

could contribute to a cumulatively considerable effect and are therefore adverse. However, these 11 

emissions would be caused by dozens of independent electricity users, who had previously bought 12 

CVP power, making decisions about different ways to substitute for the lost power. These decisions 13 

are beyond the control of Reclamation or any of the other BDCP Lead Agencies. Further, monitoring 14 

to determine the actual indirect change in emissions as a result of BDCP actions would not be 15 

feasible. In light of the impossibility of predicting where any additional emissions would occur, as 16 

well as Reclamation’s lack of regulatory authority over the purchasers of power in the open market, 17 

no workable mitigation is available or feasible. 18 

CEQA Conclusion: Operation of the CVP is a federal activity beyond the control of any State agency 19 

such as DWR, and the power purchases by private entities or public utilities in the private 20 

marketplace necessitated by a reduction in available CVP-generated hydroelectric power are beyond 21 

the control of the State, just as they are beyond the control of Reclamation. For these reasons, there 22 

are no feasible mitigation measures that could reduce this potentially significant indirect impact, 23 

which is solely attributable to operations of the CVP and not the SWP, to a less than significant level. 24 

This impact is therefore determined to be significant and unavoidable. 25 

Impact AQ-24: Generation of Regional Criteria Pollutants from Implementation of CM2–CM11 26 

NEPA Effects: Table 22-29 summarizes potential construction and operational emissions that may 27 

be generated by implementation of CM2–CM11. See the discussion of Impact AQ-24 under 28 

Alternative 1A. 29 

Criteria pollutants from restoration and enhancement actions could exceed applicable general 30 

conformity de minimis levels and applicable local thresholds. The effect would vary according to the 31 

equipment used in construction of a specific conservation measure, the location, the timing of the 32 

actions called for in the conservation measure, and the air quality conditions at the time of 33 

implementation; these effects would be evaluated and identified in the subsequent project-level 34 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. The 35 

effect of increases in emissions during implementation of CM2–CM11 in excess of applicable general 36 

conformity de minimis levels and air district regional thresholds (Table 22-8) could violate air basin 37 

SIPs and worsen existing air quality conditions. Mitigation Measure AQ-24 would be available to 38 

reduce this effect, but emissions would still be adverse. 39 

CEQA Conclusion: Construction and operational emissions associated with the restoration and 40 

enhancement actions would result in a significant impact if the incremental difference, or increase, 41 

relative to Existing Conditions exceeds the applicable local air district thresholds shown in Table 22-42 

8; these effects are expected to be further evaluated and identified in the subsequent project-level 43 
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environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. 1 

Mitigation Measure AQ-24 would be available to reduce this effect, but may not be sufficient to 2 

reduce emissions below applicable air quality management district thresholds (see Table 22-8). 3 

Consequently, this impact would be significant and unavoidable. 4 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 5 

District Regulations and Recommended Mitigation are Incorporated into Future 6 

Conservation Measures and Associated Project Activities 7 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 8 

Impact AQ-25: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 9 

Matter, Carbon Monoxide, and Diesel Particulate Matter from Implementation of CM2–CM11 10 

NEPA Effects: The potential for Alternative 5 to expose sensitive receptors increased health hazards 11 

from localized PM, CO, and DPM would be similar to Alternative 1A. Activities shown in Table 22-29 12 

with the greatest potential to have short or long-term air quality impacts are also anticipated to 13 

have the greatest potential to expose receptors to substantial pollutant concentrations. The effect 14 

would vary according to the equipment used, the location and timing of the actions called for in the 15 

conservation measure, the meteorological and air quality conditions at the time of implementation, 16 

and the location of receptors relative to the emission source. Potential health effects would be 17 

evaluated and identified in the subsequent project-level environmental analysis conducted for the 18 

CM2–CM11 restoration and enhancement actions. 19 

The effect of increases in PM, CO, or DPM (cancer and non-cancer-risk) in excess of applicable air 20 

district thresholds (Table 22-8) at receptor locations could result in adverse health impacts. 21 

Mitigation Measures AQ-24 and AQ-25 would be available to reduce this effect. 22 

CEQA Conclusion: Construction and operational emissions associated with the restoration and 23 

enhancement actions under Alternative 5 would result in a significant impact if PM, CO, or DPM 24 

(cancer and non-cancer-risk) concentrations at receptor locations exceed the applicable local air 25 

district thresholds shown in Table 22-8; these effects are expected to be further evaluated and 26 

identified in the subsequent project-level environmental analysis conducted for the CM2–CM11 27 

restoration and enhancement actions. Mitigation Measures AQ-24 and AQ-25 would ensure localized 28 

concentrations at receptor locations would be below applicable air quality management district 29 

thresholds (see Table 22-8). Consequently, this impact would be less than significant.  30 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 31 

District Regulations and Recommended Mitigation are Incorporated into Future 32 

Conservation Measures and Associated Project Activities 33 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 34 

Mitigation Measure AQ-25: Prepare a Project-Level Health Risk Assessment to Reduce 35 

Potential Health Risks from Exposure to Localized DPM and PM Concentrations  36 

Please see Mitigation Measure AQ-25 under Impact AQ-25 in the discussion of Alternative 1A. 37 
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Impact AQ-26: Creation of Potential Odors Affecting a Substantial Number of People from 1 

Implementation of CM2–CM11 2 

NEPA Effects: The potential for Alternative 5 to expose sensitive receptors increased odors would 3 

be similar to Alternative 1A. Accordingly, construction activities associated with CM2-CM11 are not 4 

anticipated to result in nuisance odors. Similarly, while restored land uses associated with the 5 

program have the potential to generate odors from natural processes, the emissions would be 6 

similar in origin and magnitude to the existing land use types in the restored area (e.g., managed 7 

wetlands). Moreover, specific odor effects would be evaluated and identified in the subsequent 8 

project-level environmental analysis conducted for the CM2–CM11 restoration and enhancement 9 

actions. Accordingly, odor-related effects associated with CM2–CM11 would not be adverse.  10 

CEQA Conclusion: Alternative 5 would not result in the addition of major odor producing facilities. 11 

Diesel emissions during construction could generate temporary odors, but these would quickly 12 

dissipate and cease once construction is completed. Increases in wetland, tidal, and upland habitats 13 

may increase the potential for odors from natural processes. However, the origin and magnitude of 14 

odors would be similar to the existing land use types in the restored area (e.g., managed wetlands). 15 

Moreover, specific odor impacts would be evaluated and identified in the subsequent project-level 16 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. 17 

Accordingly, the impact of exposure of sensitive receptors to potential odors would be less than 18 

significant. No mitigation is required. 19 

Impact AQ-27: Generation of Cumulative Greenhouse Gas Emissions from Implementation of 20 

CM2–CM11 21 

NEPA Effects: CM2–CM11 implemented under Alternative 5 would result in local GHG emissions 22 

from construction equipment and vehicle exhaust, similar to Alternative 1A. Restoration activities 23 

with the greatest potential for emissions include those that break ground and require use of 24 

earthmoving equipment. The type of restoration action and related construction equipment use are 25 

shown in Table 22-29. Implementing CM2–CM11 would also affect long-term sequestration rates 26 

through land use changes, such as conversion of agricultural land to wetlands, inundation of peat 27 

soils, drainage of peat soils, and removal or planting of carbon-sequestering plants. 28 

Without additional information on site-specific characteristics associated with each of the 29 

restoration components, a complete assessment of GHG flux from CM2–CM11 is currently not 30 

possible. The effect of carbon sequestration and CH4 generation would vary by land use type, season, 31 

and chemical and biological characteristics; these effects would be evaluated and identified in the 32 

subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 33 

enhancement actions. Mitigation Measures AQ-24 and AQ-27 would be available to reduce this 34 

effect. However, due to the potential for increases in GHG emissions from construction and land use 35 

change, this effect would be adverse. 36 

CEQA Conclusion: The restoration and enhancement actions under Alternative 5 could result in a 37 

significant impact if activities are inconsistent with applicable GHG reduction plans, do not 38 

contribute to a lower carbon future, or generate excessive emissions, relative to other projects 39 

throughout the state. These effects are expected to be further evaluated and identified in the 40 

subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 41 

enhancement actions. Mitigation Measures AQ-25 and AQ-27 would be available to reduce this 42 

impact, but may not be sufficient to reduce to a less-than-significant level. Consequently, this impact 43 

would be significant and unavoidable. 44 
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Mitigation Measure AQ-25: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 1 

District Regulations and Recommended Mitigation are Incorporated into Future 2 

Conservation Measures and Associated Project Activities 3 

Please see Mitigation Measure AQ-25 under Impact AQ-25 in the discussion of Alternative 1A. 4 

Mitigation Measure AQ-27: Prepare a Land Use Sequestration Analysis to Quantify and 5 

Mitigate (as Needed) GHG Flux Associated with Conservation Measures and Associated 6 

Project Activities 7 

Please see Mitigation Measure AQ-27 under Impact AQ-27 in the discussion of Alternative 1A. 8 

22.3.3.11 Alternative 6A—Isolated Conveyance with Pipeline/Tunnel and 9 

Intakes 1–5 (15,000 cfs; Operational Scenario D) 10 

A total of five intakes would be constructed under Alternative 6A. For the purposes of this analysis, 11 

it was assumed that Intakes 1–5 (on the east bank of the Sacramento River) would be constructed 12 

under Alternative 6A. Under this alternative, an intermediate forebay would also be constructed, 13 

and the conveyance facility would be a buried pipeline and tunnels (Figures 3-2 and 3-13 in Chapter 14 

3, Description of Alternatives). 15 

Construction and operation of Alternative 6A would require the use of electricity, which would be 16 

supplied by the California electrical grid. Power plants located throughout the state supply the grid 17 

with power, which will be distributed to the Study area to meet project demand. Power supplied by 18 

statewide power plants will generate criteria pollutants. Because these power plants are located 19 

throughout the state, criteria pollutant emissions associated with Alternative 6A electricity demand 20 

cannot be ascribed to a specific air basin or air district within the Study area. Criteria pollutant 21 

emissions from electricity consumption are therefore provided for informational purposes only and 22 

are not included in the impact conclusion. 23 

Construction activity required for Alternative 6A was assumed to equal activity required for 24 

Alternative 1A. Construction emissions generated by Alternative 1A would therefore be 25 

representative of emissions generated by Alternative 6A. Refer to Table 22-11 for a summary of 26 

criteria pollutants during construction (years 2016 through 2029) of Alternative 1A that are 27 

applicable to this alternative. Operational emissions would be different from Alternative 1A and are 28 

provided in Table 22-124. Negative values represent an emissions benefit, relative to the No Action 29 

Alternative or Existing Conditions. 30 
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Table 22-124. Criteria Pollutant Emissions from Electricity Consumption: Net Project Operations, 1 

Alternative 6A (tons/year) a,b 
2 

Year Analysis ROG CO NOX PM10 PM2.5c SO2 

ELT CEQA -1 -14 -189 -16 -16 -80 

LLT NEPA -1 -7 -95 -8 -8 -40 

LLT CEQA -2 -19 -260 -22 -22 -110 

NEPA = Compares criteria pollutant emissions after implementation of Alternative 6A to the No Action 
Alternative. 

CEQA = Compares criteria pollutant emissions after implementation of Alternative 6A to Existing 
Conditions. 

a Emissions assume implementation of RPS (see Appendix 22A, Air Quality Analysis Methodology). Power 
plants that generate electricity for the proposed project would be subject to local air district permitting 
requirements, including standards to implement BACT to reduce criteria pollutant emissions. 

b Because GHG emissions are cumulative (see Section 22.3.2.1) and not evaluated at the local air basin or 
air district level, they are discussed in Impacts AQ-21 and AQ-22. The GHG analysis for SWP power 
utilizes actual and forecasted GHG emissions rates for the SWP system, which differs slightly from the 
above analysis. Statewide grid average emission factors were utilized for the above analysis as criteria 
pollutant emission factors for SWP were unavailable. Please also note that the above analysis does not 
account for additional renewable energy that will be procured through modifications to DWR’s REPP 
(see Impact AQ-22). Accordingly, the emissions results presented above represent a conservative 
assessment of potential criteria pollutant emissions. 

c Emission factors for PM2.5 are currently unavailable. Consequently, PM2.5 emissions were assumed to 
equal PM10 emissions. Because PM2.5 represents a fraction of PM10, this approach represents a 
conservative assessment of PM2.5 emissions from electricity consumption. 

 3 

Impact AQ-1: Generation of Criteria Pollutants in Excess of the SMAQMD Regional Thresholds 4 

during Construction of the Proposed Water Conveyance Facility 5 

NEPA Effects: Construction activity required for Alternative 6A was assumed to equal activity 6 

required for Alternative 1A. Emissions generated by Alternative 1A would therefore be 7 

representative of emissions generated by Alternative 6A. As shown in Table 22-12, emissions would 8 

exceed SMAQMD’s daily NOX threshold, even with implementation of environmental commitments. 9 

Since NOX is a precursor to ozone and PM, exceedances of SMAQMD’s daily NOX threshold could 10 

impact both regional ozone and PM formation, which could worsen regional air quality and air basin 11 

attainment of the NAAQS and CAAQS. 12 

While equipment could operate at any work area identified for this alternative, the highest level of 13 

NOX and fugitive dust emissions in the SMAQMD are expected to occur at those sites where the 14 

duration and intensity of construction activities would be greatest. This includes all intake and 15 

intake pumping plant sites along the east bank of the Sacramento River, as well as the intermediate 16 

forebay (and pumping plant) site west of South Stone Lake and east of the Sacramento River. See the 17 

discussion of Impact AQ-1 under Alternative 1A. 18 

Environmental commitments will reduce construction-related emissions; however, as shown in 19 

Table 22-12, NOX emissions would still exceed the air district threshold identified in Table 22-8 and 20 

would result in an adverse effect to air quality. Mitigation Measures AQ-1a and AQ-1b would be 21 

available to reduce NOX emissions, and would thus address regional effects related to secondary 22 

ozone and PM formation. 23 



 Air Quality and Greenhouse Gases 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

22-367 
2015 

ICF 00139.14 

 

CEQA Conclusion: NOX emissions generated during construction would exceed SMAQMD threshold 1 

identified in Table 22-8. Since NOX is a precursor to ozone and PM, exceedances of SMAQMD’s daily 2 

NOX threshold could impact both regional ozone and PM formation. SMAQMD’s regional emissions 3 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 4 

CAAQS or NAAQS. The impact of generating NOX emissions in excess of local air district thresholds 5 

would therefore violate applicable air quality standards in the Study area and could contribute to or 6 

worsen an existing air quality conditions. This would be a significant impact. Mitigation Measures 7 

AQ-1a and AQ-1b would be available to reduce NOX emissions to a less-than-significant level by 8 

offsetting emissions to quantities below SMAQMD CEQA thresholds (see Table 22-8).  9 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 10 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 11 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 12 

Thresholds for Other Pollutants 13 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A. 14 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 15 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 16 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 17 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 18 

Other Pollutants 19 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 20 

Impact AQ-2: Generation of Criteria Pollutants in Excess of the YSAQMD Regional Thresholds 21 

during Construction of the Proposed Water Conveyance Facility 22 

NEPA Effects: Construction activity required for Alternative 6A within the YSAQMD was assumed to 23 

equal activity required for Alternative 1A. Emissions generated by Alternative 1A would therefore 24 

be representative of emissions generated by Alternative 6A. As shown in Table 22-12, emissions 25 

would exceed YSAQMD’s NOX and PM10 thresholds, even with implementation of environmental 26 

commitments (see Appendix 3B, Environmental Commitments).  27 

Since NOX is a precursor to ozone and PM, exceedances of SMAQMD’s daily NOX threshold could 28 

impact both regional ozone and PM formation, which could worsen regional air quality and air basin 29 

attainment of the NAAQS and CAAQS. Similarly, exceedances of YSAQMD’s PM10 threshold could 30 

impede attainment of the NAAQS and CAAQS for PM10. All emissions generated within YSAQMD are 31 

a result of haul truck movement for equipment and material delivery. 32 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 33 

construction-related emissions; however, as shown in Table 22-12, NOX and PM10 emissions would 34 

still exceed the applicable YSAQMD thresholds identified in Table 22-8 and result in an adverse 35 

regional effect to air quality. Mitigation Measures AQ-1a and AQ-1b are available to reduce NOX and 36 

PM10 emissions, and would thus address regional effects related to secondary ozone and PM 37 

formation.  38 

CEQA Conclusion: Emissions of NOX and PM10 generated during construction would exceed 39 

YSAQMD’s regional thresholds identified in Table 22-8. Since NOX is a precursor to ozone and NOX is 40 

a precursor to PM, exceedances of YSAQMD’s NOX threshold could impact both regional ozone and 41 



 Air Quality and Greenhouse Gases 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

22-368 
2015 

ICF 00139.14 

 

PM formation, which could worsen regional air quality and air basin attainment of the NAAQS and 1 

CAAQS. Similarly, exceedances of YSAQMD’s PM10 threshold could impede attainment of the NAAQS 2 

and CAAQS for PM10. YSAQMD’s regional emissions thresholds (Table 22-8) have been adopted to 3 

ensure projects do not hinder attainment of the CAAQS or NAAQS. The impact of generating NOX and 4 

PM10 in excess of local air district regional thresholds would therefore violate applicable air quality 5 

standards in the study area and could contribute to or worsen an existing air quality conditions. This 6 

would be a significant impact. Mitigation Measures AQ-1a and AQ-1b would be available to reduce 7 

NOX and PM10 emissions to a less-than-significant level by offsetting emissions to quantities below 8 

YSAQMD CEQA thresholds (see Table 22-8).  9 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 10 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 11 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 12 

Thresholds for Other Pollutants 13 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A. 14 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 15 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 16 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 17 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 18 

Other Pollutants 19 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 20 

Impact AQ-3: Generation of Criteria Pollutants in Excess of the BAAQMD Regional Thresholds 21 

during Construction of the Proposed Water Conveyance Facility 22 

NEPA Effects: Construction activity required for Alternative 6A was assumed to equal activity 23 

required for Alternative 1A. Emissions generated by Alternative 1A would therefore be 24 

representative of emissions generated by Alternative 6A. As shown in Table 22-12, emissions would 25 

exceed BAAQMD’s daily thresholds for ROG and NOX, even with implementation of environmental 26 

commitments. All other pollutants would be below air district thresholds and therefore would not 27 

result in an adverse air quality effect. 28 

Since ROG and NOX are precursors to ozone and NOX is a precursor to PM, exceedances of BAAQMD’s 29 

ROG and NOX thresholds could impact both regional ozone and PM formation, which could worsen 30 

regional air quality and air basin attainment of the NAAQS and CAAQS. 31 

While equipment could operate at any work area identified for this alternative, the highest level of 32 

ROG and NOX emissions in the BAAQMD are expected to occur at those sites where the duration and 33 

intensity of construction activities would be greatest, including the site of the Byron Tract Forebay 34 

adjacent to and south of Clifton Court Forebay. 35 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 36 

construction-related emissions; however, as shown in Table 22-12, ROG and NOX emissions would 37 

still exceed the applicable air district thresholds identified in Table 22-8 and would result in an 38 

adverse effect to air quality. Mitigation Measures AQ-3a and AQ-3b would be available to address 39 

this effect. 40 
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CEQA Conclusion: Emissions of ROG and NOX precursors generated during construction would 1 

exceed BAAQMD thresholds identified in Table 22-8. Since ROG and NOX are precursors to ozone 2 

and NOX is a precursor to PM, exceedances of BAAQMD’s ROG and NOX thresholds could impact both 3 

regional ozone and PM formation. BAAQMD’s regional emissions thresholds (Table 22-8) have been 4 

adopted to ensure projects do not hinder attainment of the CAAQS or NAAQS. The impact of 5 

generating ROG and NOX emissions in excess of local air district thresholds would therefore violate 6 

applicable air quality standards in the Study area and could contribute to or worsen an existing air 7 

quality conditions. This would be a significant impact. Mitigation Measures AQ-3a and AQ-3b would 8 

be available to reduce ROG and NOX emissions to a less-than-significant level by offsetting emissions 9 

to quantities below BAAQMD CEQA thresholds (see Table 22-8). 10 

Mitigation Measure AQ-3a: Mitigate and Offset Construction-Generated Criteria Pollutant 11 

Emissions within BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 12 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 13 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 14 

Please see Mitigation Measure AQ-3a under Impact AQ-3 in the discussion of Alternative 1A. 15 

Mitigation Measure AQ-3b: Develop an Alternative or Complementary Offsite Mitigation 16 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 17 

within the BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 18 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 19 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 20 

Please see Mitigation Measure AQ-3b under Impact AQ-3 in the discussion of Alternative 1A. 21 

Impact AQ-4: Generation of Criteria Pollutants in Excess of the SJVAPCD Regional Thresholds 22 

during Construction of the Proposed Water Conveyance Facility 23 

NEPA Effects: Construction activity required for Alternative 6A was assumed to equal activity 24 

required for Alternative 1A. Emissions generated by Alternative 1A would therefore be 25 

representative of emissions generated by Alternative 6A. As shown in Table 22-12, emissions would 26 

exceed SJVAPCD’s ROG, NOX, and PM10 thresholds, even with implementation of environmental 27 

commitments. All other pollutants would be below air district thresholds and therefore would not 28 

result in an adverse air quality effect. 29 

Since ROG and NOX are precursors to ozone and NOX is a precursor to PM, exceedances of SJVAPCD’s 30 

ROG and NOX thresholds could impact both regional ozone and PM formation, which could worsen 31 

regional air quality and air basin attainment of the NAAQS and CAAQS. Similarly, exceedances of 32 

SJVAPCD’s PM10 threshold could impede attainment of the NAAQS and CAAQS for PM10. 33 

While equipment could operate at any work area identified for this alternative, the highest level of 34 

NOX, and PM10 emissions in the SJVAPCD is expected to occur at those sites where the duration and 35 

intensity of construction activities would be greatest. This includes all temporary and permanent 36 

utility sites, as well as all construction sites along the pipeline/tunnel conveyance alignment. For a 37 

map of the proposed tunnel alignment, see Mapbook Figure M3-1. 38 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 39 

construction-related emissions; however, as shown in Table 22-12, NOX, and PM10 emissions would 40 

still exceed the applicable air district thresholds identified in Table 22-8 and would result in an 41 
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adverse effect to air quality. Mitigation Measures AQ-4a and AQ-4b are available to reduce ROG, NOX, 1 

and PM10 emissions, and would thus address regional effects related to secondary ozone and PM 2 

formation. 3 

CEQA Conclusion: Emissions of ROG, NOX, and PM10 generated during construction would regional 4 

SJVAPCD’s annual significance threshold identified in Table 22-8. Since ROG and NOX are precursors 5 

to ozone and NOX is a precursor to PM, exceedances of SJVAPCD’s ROG and NOX thresholds could 6 

impact both regional ozone and PM formation, which could worsen regional air quality and air basin 7 

attainment of the NAAQS and CAAQS. Similarly, exceedances of SJVAPCD’s PM10 threshold could 8 

impede attainment of the NAAQS and CAAQS for PM10. SJVAPCD’s regional emissions thresholds 9 

(Table 22-8) have been adopted to ensure projects do not hinder attainment of the CAAQS or 10 

NAAQS. The impact of generating ROG, NOX, and PM10 emissions in excess of local air district 11 

thresholds would therefore violate applicable air quality standards in the Study area and could 12 

contribute to or worsen an existing air quality conditions. This would be a significant impact. 13 

Mitigation Measures AQ-4a and AQ-4b would be available to reduce ROG, NOX, and PM10 emissions 14 

to a less-than-significant level by offsetting emissions to quantities below SJVAPCD CEQA thresholds 15 

(see Table 22-8). 16 

Mitigation Measure AQ-4a: Mitigate and Offset Construction-Generated Criteria Pollutant 17 

Emissions within SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General 18 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 19 

Applicable SJVAPCD CEQA Thresholds for Other Pollutants 20 

Please see Mitigation Measure AQ-4a under Impact AQ-4 in the discussion of Alternative 1A. 21 

Mitigation Measure AQ-4b: Develop an Alternative or Complementary Offsite Mitigation 22 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 23 

within the SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General Conformity 24 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable SJVAPCD 25 

CEQA Thresholds for Other Pollutants 26 

Please see Mitigation Measure AQ-4b under Impact AQ-4 in the discussion of Alternative 1A. 27 

Impact AQ-5: Generation of Criteria Pollutants in Excess of the SMAQMD Regional Thresholds 28 

from Operation and Maintenance of the Proposed Water Conveyance Facility 29 

NEPA Effects: Operations and maintenance activities in SMAQMD required for Alternative 6A were 30 

assumed to equal activities required for Alternative 1A. Emissions generated by Alternative 1A 31 

would therefore be representative of emissions generated by Alternative 6A. As shown in Table 22-32 

13, emissions would not exceed SMAQMD’s regional thresholds of significance and there would be 33 

no adverse effect. See the discussion of Impact AQ-5 under Alternative 1A. 34 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 35 

exceed SMAQMD regional thresholds for criteria pollutants. SMAQMD’s regional emissions 36 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 37 

CAAQS or NAAQS. The impact of generating emissions in excess of local air district would therefore 38 

violate applicable air quality standards in the Study area and could contribute to or worsen an 39 

existing air quality conditions. Because project operations would not exceed SMAQMD regional 40 

thresholds, the impact would be less than significant. No mitigation is required. 41 
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Impact AQ-6: Generation of Criteria Pollutants in Excess of the YSAQMD Regional Thresholds 1 

from Operation and Maintenance of the Proposed Water Conveyance Facility 2 

NEPA Effects: Alternative 6A would not involve the construction of any permanent features in the 3 

YSAQMD that would require routine operations and maintenance. No operational emissions would 4 

be generated in the YSAQMD. Consequently, operation of Alternative 6A would neither exceed the 5 

YSAQMD thresholds of significance nor result in an adverse effect on air quality. 6 

CEQA Conclusion: No operational or maintenance emissions generated by the alternative would 7 

occur in YSAQMD and, therefore, YSAQMD’s regional thresholds would not be exceeded (see Table 8 

22-8). This impact would be less than significant. No mitigation is required. 9 

Impact AQ-7: Generation of Criteria Pollutants in Excess of the BAAQMD Regional Thresholds 10 

from Operation and Maintenance of the Proposed Water Conveyance Facility 11 

NEPA Effects: Operations and maintenance activities in BAAQMD required for Alternative 6A were 12 

assumed to equal activities required for Alternative 1A. Emissions generated by Alternative 1A 13 

would therefore be representative of emissions generated by Alternative 6A. As shown in Table 22-14 

13, emissions would not exceed BAAQMD’s regional thresholds of significance and there would be 15 

no adverse effect. See the discussion of Impact AQ-7 under Alternative 1A. 16 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 17 

exceed BAAQMD thresholds for criteria pollutants. BAAQMD’s regional emissions thresholds (Table 18 

22-8) have been adopted to ensure projects do not hinder attainment of the CAAQS or NAAQS. The 19 

impact of generating emissions in excess of local air district thresholds would violate applicable air 20 

quality standards in the Study area and could contribute to or worsen an existing air quality 21 

conditions. Because project operations would not exceed BAAQMD regional thresholds, the impact 22 

would be less than significant. No mitigation is required. 23 

Impact AQ-8: Generation of Criteria Pollutants in Excess of the SJVAPCD Regional Thresholds 24 

from Operation and Maintenance of the Proposed Water Conveyance Facility 25 

NEPA Effects: Operations and maintenance activities in SJVAPCD required for Alternative 6A were 26 

assumed to equal activities required for Alternative 1A. Emissions generated by Alternative 1A 27 

would therefore be representative of emissions generated by Alternative 6A. As shown in Table 22-28 

13, emissions would not exceed SJVAPCD’s regional thresholds of significance and there would be no 29 

adverse effect. See the discussion of Impact AQ-8 under Alternative 1A. 30 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 31 

exceed SJVAPCD’s thresholds of significance. SJVAPCD’s regional emissions thresholds (Table 22-8) 32 

have been adopted to ensure projects do not hinder attainment of the CAAQS or NAAQS. The impact 33 

of generating emissions in excess of local air district thresholds would violate applicable air quality 34 

standards in the Study area and could contribute to or worsen an existing air quality conditions. 35 

Because project operations would not exceed SJVAPCD regional thresholds, the impact would be less 36 

than significant. No mitigation is required. 37 

Impact AQ-9: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 38 

Matter in Excess of SMAQMD’s Health-Based Concentration Thresholds  39 

NEPA Effects: Construction activity required for Alternative 6A within the SMAQMD was assumed to 40 

equal activity required for Alternative 1A. Emissions and associated health risks from exposure to 41 
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localized PM under Alternative 1A would therefore be representative of emissions and health risks 1 

generated by Alternative 6A.  2 

As shown in Table 22-14, concentrations of annual PM10 and PM2.5 would be below the SMAQMD’s 3 

significance thresholds. However, concentrations of PM10 would exceed SMAQMD’s 24-hour PM10 4 

threshold, even with implementation of environmental commitments (see Appendix 3B, 5 

Environmental Commitments). Receptors exposed to PM10 concentrations in excess of SMAQMD’s 6 

threshold could experience increased risk for adverse human health effects. Mitigation Measure AQ-7 

9 is available to address this effect. 8 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 9 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 6A 10 

would result in the short-term exposure of receptors to PM10 concentrations that exceed SMAQMD 11 

threshold. This would be a significant impact. Mitigation Measure AQ-9 outlines a tiered strategy to 12 

reduce PM10 concentrations and public exposure to a less-than-significant level.  13 

Mitigation Measure AQ-9: Implement Measures to Reduce Re-Entrained Road Dust and 14 

Receptor Exposure to PM2.5 and PM10 15 

Please see Mitigation Measure AQ-9 under Impact AQ-9 in the discussion of Alternative 1A. 16 

Impact AQ-10: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 17 

Matter in Excess of YSAQMD’s Health-Based Concentration Thresholds  18 

NEPA Effects: Construction activity required for Alternative 6A within the YSAQMD was assumed to 19 

equal activity required for Alternative 1A. Emissions and associated health risks from exposure to 20 

localized PM under Alternative 1A would therefore be representative of emissions and health risks 21 

generated by Alternative 6A. As shown previously in Table 22-15, concentrations of particulate 22 

matter would not exceed YSAQMD’s 24-hour and annual PM10 and PM2.5 thresholds and 23 

consequently would not result in an adverse effect to human health.  24 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 25 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 6A 26 

would result in PM2.5 and PM10 concentrations at receptor locations that are below the significance 27 

thresholds established by the YSAQMD. As such, localized particulate matter concentrations at 28 

analyzed receptors would not result in significant human health impacts. No mitigation is required. 29 

Impact AQ-11: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 30 

Matter in Excess of BAAQMD’s Health-Based Concentration Thresholds  31 

NEPA Effects: Construction activity required for Alternative 6A within the BAAQMD was assumed to 32 

equal activity required for Alternative 1A. Emissions and associated health risks from exposure to 33 

localized PM under Alternative 1A would therefore be representative of emissions and health risks 34 

generated by Alternative 6A. As shown in Table 22-16, concentrations of particulate matter would 35 

not exceed BAAQMD’s annual PM2.5 threshold and consequently would not result in an adverse 36 

effect to human health. 37 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 38 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 6A 39 

would result in PM2.5 concentrations at receptor locations that are below the significance 40 
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thresholds established by the BAAQMD. As such, localized particulate matter concentrations at 1 

analyzed receptors would not result in significant human health impacts. No mitigation is required. 2 

Impact AQ-12: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 3 

Matter in Excess of SJVAPCD’s Health-Based Concentration Thresholds  4 

NEPA Effects: Construction activity required for Alternative 6A within the SJVAPCD was assumed to 5 

equal activity required for Alternative 1A. Emissions and associated health risks from exposure to 6 

localized PM under Alternative 1A would therefore be representative of emissions and health risks 7 

generated by Alternative 6A.  8 

As shown in Table 22-17, with the exception of 24-hour PM10, maximum predicted PM2.5 and 9 

PM10 concentrations are less than SJVAPCD’s adopted thresholds. Concentrations of PM10 would 10 

exceed SJVAPCD’s 24-hour PM10 threshold, even with implementation of environmental 11 

commitments (see Appendix 3B, Environmental Commitments). Receptors exposed to PM10 12 

concentrations in excess of SMAQMD’s threshold could experience increased risk for adverse human 13 

health effects. Mitigation Measure AQ-9 is available to address this effect.  14 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 15 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 6A 16 

would result in the short-term exposure of receptors to PM10 concentrations that exceed SJVAPCD 17 

threshold. This would be a significant impact. Mitigation Measure AQ-9 outlines a tiered strategy to 18 

reduce PM10 concentrations and public exposure to a less-than-significant level.  19 

Mitigation Measure AQ-9: Implement Measures to Reduce Re-Entrained Road Dust and 20 

Receptor Exposure to PM2.5 and PM10 21 

Please see Mitigation Measure AQ-9 under Impact AQ-9 in the discussion of Alternative 1A. 22 

Impact AQ-13: Exposure of Sensitive Receptors to Health Hazards from Localized Carbon 23 

Monoxide  24 

NEPA Effects: Construction activity required for Alternative 6A would be similar to activity required 25 

for Alternative 1A. Accordingly, the potential for Alternative 6A to result in CO hot-spots during 26 

construction would be the same as Alternative 6A. Given that construction activities typically do not 27 

result in CO hot-spots, onsite concentrations must comply with OSHA standards, and CO levels 28 

dissipate as a function of distance, equipment-generated CO emissions (see Table 22-12) are not 29 

anticipated to result in adverse health hazards to sensitive receptors. Refer to Impact AQ-13 under 30 

Alternative 1A. 31 

Traffic associated with construction may contribute to increase roadway congestion, which could 32 

lead to conditions conducive to CO hot-spot formation. As shown in Table 19-8, the highest peak 33 

hour traffic volumes under BPBGPP—12,567 vehicles per hour—would occur on westbound 34 

Interstate 80 between Suisun Valley Road and State Route 12. This is about half of the congested 35 

traffic volume modeled by BAAQMD (24,000 vehicles per hour) that would be needed to contribute 36 

to a localized CO hot-spot, and less than half of the traffic volume modeled by SMAQMD (31,600 37 

vehicles per hour). Accordingly, construction traffic is not anticipated to result in adverse health 38 

hazards to sensitive receptors. 39 

CEQA Conclusion: Continuous engine exhaust may elevate localized CO concentrations. Receptors 40 

exposed to these CO “hot-spots” may have a greater likelihood of developing adverse health effects. 41 
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Construction sites are less likely to result in localized CO hot-spots due to the nature of construction 1 

activities (Sacramento Metropolitan Air Quality Management District 2014), which normally utilize 2 

diesel-powered equipment for intermittent or short durations. Moreover, construction sites must 3 

comply with the OSHA CO exposure standards for onsite workers. Accordingly, given that 4 

construction activities typically do not result in CO hot-spots, onsite concentrations must comply 5 

with OSHA standards, and CO levels dissipate as a function of distance, equipment-generated CO 6 

emissions are not anticipated to result in significant health hazards to sensitive receptors. Similarly, 7 

peak-hour construction traffic on local roadways would not exceed BAAQMD’s or SMAQMD’s 8 

conservative screening criteria for the formation potential CO hot-spots. This impact would be less 9 

than significant. No mitigation is required. 10 

Impact AQ-14: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 11 

Matter in Excess of SMAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 12 

NEPA Effects: Construction activity required for Alternative 6A within the SMAQMD was assumed to 13 

equal activity required for Alternative 1A. Emissions and associated health risks from exposure to 14 

localized DPM under Alternative 1A would therefore be representative of emissions and health risks 15 

generated by Alternative 6A. As shown in Table 22-18, Alternative 1A would not exceed the 16 

SMAQMD’s thresholds for chronic non-cancer hazard or cancer risk. Therefore, this alternative’s 17 

effect of exposure of sensitive receptors to DPM emissions and their health hazards during 18 

construction would not be adverse. 19 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 20 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 21 

durations. The DPM generated during Alternative 6A construction would not exceed the SMAQMD’s 22 

chronic non-cancer hazard or cancer risk threshold. Therefore, this impact would be less than 23 

significant. No mitigation is required. 24 

Impact AQ-15: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 25 

Matter in Excess of YSAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 26 

NEPA Effects: Construction activity required for Alternative 6A within the YSAQMD was assumed to 27 

equal activity required for Alternative 1A. Emissions and associated health risks from exposure to 28 

localized DPM under Alternative 1A would therefore be representative of emissions and health risks 29 

generated by Alternative 6A. As shown in Table 22-19, Alternative 1A would not exceed the 30 

YSAQMD’s chronic non-cancer or cancer thresholds and, thus, would not expose sensitive receptors 31 

to substantial pollutant concentrations. Therefore, this alternative’s effect of exposure of sensitive 32 

receptors to DPM emissions and their health hazards during construction would not be adverse. 33 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 34 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 35 

durations. The DPM generated during Alternative 6A construction would not exceed the YSAQMD’s 36 

chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors to 37 

substantial pollutant concentrations. Therefore, this impact for DPM emissions would be less than 38 

significant. No mitigation is required. 39 
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Impact AQ-16: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 1 

Matter in Excess of BAAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 2 

NEPA Effects: Construction activity required for Alternative 6A within the BAAQMD was assumed to 3 

equal activity required for Alternative 1A. Emissions and associated health risks from exposure to 4 

localized DPM under Alternative 1A would therefore be representative of emissions and health risks 5 

generated by Alternative 6A. As shown in Table 22-20, Alternative 1A would not exceed the 6 

BAAQMD’s thresholds for chronic non-cancer hazard; however, it would exceed BAAQMD’s cancer 7 

risk threshold. Therefore, this alternative’s effect of exposure of sensitive receptors to DPM-related 8 

health hazards during construction would be adverse.  9 

Mitigation Measure AQ-16 would be available to reduce exposure to substantial cancer risk by 10 

relocating affected receptors. Although Mitigation Measure AQ-16 would reduce the severity of this 11 

effect, the BDCP proponents are not solely responsible for implementation of the measure. If a 12 

landowner chooses not to accept DWR’s offer of relocation assistance, an adverse effect in the form 13 

excess cancer risk above air district thresholds would occur. Therefore, this effect would be adverse. 14 

If, however, all landowners accept DWR’s offer of relocation assistance, effects would not be 15 

adverse. 16 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 17 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 18 

durations. The DPM generated during Alternative 6A construction would not exceed the BAAQMD’s 19 

chronic non-cancer hazard threshold; however, it would exceed the BAAQMD’s cancer thresholds. 20 

Therefore, this impact would be significant.  21 

Mitigation Measure AQ-16 would be available to reduce exposure to substantial cancer risk by 22 

relocating affected receptors. Although Mitigation Measure AQ-16 would reduce the severity of this 23 

effect, the BDCP proponents are not solely responsible for implementation of the measure. If a 24 

landowner chooses not to accept DWR’s offer of relocation assistance, a significant impact in the 25 

form excess cancer risk above air district thresholds would occur. Therefore, this effect would be 26 

significant and unavoidable. If, however, all landowners accept DWR’s offer of relocation assistance, 27 

the impact would be less than significant. 28 

Mitigation Measure AQ-16: Relocate Sensitive Receptors to Avoid Excess Cancer Risk 29 

Please see Mitigation Measure AQ-16 under Impact AQ-16 in the discussion of Alternative 1A. 30 

Impact AQ-17: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 31 

Matter in Excess of SJVAPCD’s Chronic Non-Cancer and Cancer Risk Thresholds 32 

NEPA Effects: Construction activity required for Alternative 6A within the SJVAPCD was assumed to 33 

equal activity required for Alternative 1A. Emissions and associated health risks for Alternative 1A 34 

would therefore be representative of emissions and health risks generated by Alternative 6A. As 35 

shown in Table 22-21, Alternative 6A would not exceed the SJVAPCD’s chronic non-cancer or cancer 36 

thresholds and, thus, would not expose sensitive receptors to substantial pollutant concentrations. 37 

Therefore, this alternative’s effect of exposure of sensitive receptors to DPM emissions and their 38 

health hazards during construction would not be adverse. 39 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 40 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 41 

durations. The DPM generated during Alternative 6A construction would not exceed the SJVAPCD’s 42 
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chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors to 1 

substantial pollutant concentrations. Therefore, this impact for DPM emissions would be less than 2 

significant. No mitigation is required. 3 

Impact AQ-18: Exposure of Sensitive Receptors to Coccidioides immitis (Valley Fever)  4 

NEPA Effects: As discussed under Alternative 1A, earthmoving activities during construction could 5 

release C. immitis spores if filaments are present and other soil chemistry and climatic conditions 6 

are conducive to spore development. Receptors adjacent to the construction area may therefore be 7 

exposed to increase risk of inhaling C. immitis spores and subsequent development of Valley Fever. 8 

Dust-control measures are the primary defense against infection (United States Geological Survey 9 

2000). Implementation of advanced air-district recommended fugitive dust controls outlined in 10 

Appendix 3B, Environmental Commitments, would avoid dusty conditions and reduce the risk of 11 

contracting Valley Fever through routine watering and other controls. Therefore, this alternative’s 12 

effect of exposure of sensitive receptors to increased Valley Fever risk during construction would 13 

not be adverse.  14 

CEQA Conclusion: Construction of the water conveyance facility would involve earthmoving 15 

activities that could release C. immitis spores if filaments are present and other soil chemistry and 16 

climatic conditions are conducive to spore development. Receptors adjacent to the construction area 17 

may therefore be exposed to increase risk of inhaling C. immitis spores and subsequent development 18 

of Valley Fever. Implementation of air-district recommended fugitive dust controls outlined in 19 

Appendix 3B, Environmental Commitments, would avoid dusty conditions and reduce the risk of 20 

contracting Valley Fever through routine watering and other controls. Therefore, this impact would 21 

be less than significant. No mitigation is required. 22 

Impact AQ-19: Creation of Potential Odors Affecting a Substantial Number of People during 23 

Construction or Operation of the Proposed Water Conveyance Facility 24 

NEPA Effects: As discussed under Alternative 1A, odors from construction activities would be 25 

localized and generally confined to the immediate area surrounding the construction site. Moreover, 26 

odors would be temporary and localized, and they would cease once construction activities have 27 

been completed. Thus, it is not anticipated that construction of CM1 would create objectionable 28 

odors from construction equipment or asphalt paving. 29 

Construction of the water conveyance facility would require removal of subsurface material during 30 

tunnel excavation and sediment removal. As discussed under Alternative 1A, geotechnical tests 31 

indicate that VOC levels in Plan Area soils are below the method detection limits, indicating that 32 

organic decay of exposed RTM and sediment will be relatively low (URS 2014). Moreover, drying 33 

and stockpiling of the removed RTM and sediment will occur under aerobic conditions, which will 34 

further limit any potential decomposition and associated malodorous products. Accordingly, it is not 35 

anticipated that tunnel and sediment excavation would create objectionable odors.  36 

Typical facilities known to produce odors include landfills, wastewater treatment plants, food 37 

processing facilities, and certain agricultural activities. Alternative 6A would not result in the 38 

addition of facilities associated with odors, and as such, long-term operation of the water 39 

conveyance facility would not result in objectionable odors. 40 

CEQA Conclusion: Alternative 6A would not result in the addition of major odor producing facilities. 41 

Diesel emissions during construction could generate temporary odors, but these would quickly 42 
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dissipate and cease once construction is completed. Likewise, potential odors generated during 1 

asphalt paving would be addressed through mandatory compliance with air district rules and 2 

regulations. While tunnel excavation would unearth substantial quantities of RTM, geotechnical 3 

tests indicate that soils in the Plan Area have relatively low organic constituents. Moreover, drying 4 

and stockpiling of the removed RTM will occur under aerobic conditions, which will further limit 5 

any potential decomposition and associated malodorous products. Accordingly, the impact of 6 

exposure of sensitive receptors to potential odors during construction would be less than 7 

significant. No mitigation is required. 8 

Impact AQ-20: Generation of Criteria Pollutants in the Excess of Federal De Minimis 9 

Thresholds from Construction and Operation and Maintenance of the Proposed Water 10 

Conveyance Facility 11 

NEPA Effects: As discussed above, emissions generated by Alternative 1A within the SFNA, SJVAB, 12 

and SFBAAB would be representative of emissions generated by Alternative 6A (see Table 22-23).  13 

Sacramento Federal Nonattainment Area 14 

As shown in Table 22-23, implementation of Alternative 1A (and thus Alternative 6A), would exceed 15 

the following SFNA federal de minimis thresholds: 16 

 ROG: 2023-2027 17 

 NOX: 2018-2028 18 

 PM10: 2023-2024 19 

ROG and NOX are precursors to ozone and NOX is a precursor to PM, for which the SFNA is in 20 

nonattainment for the NAAQS. Sacramento County is also a maintenance area for the PM10 NAAQS. 21 

Since project emissions exceed the federal de minimis thresholds for ROG, NOX, and PM10, a general 22 

conformity determination must be made to demonstrate that total direct and indirect emissions of 23 

ROG, NOX, and PM10would conform to the appropriate SFNA SIP for each year of construction in 24 

which the de minimis thresholds are exceeded. 25 

NOX is also a precursor to PM and can contribute to PM formation. As discussed above, Sacramento 26 

County is currently designated maintenance for the PM10 NAAQS and portions of the SVAB are 27 

designated nonattainment for the PM2.5 NAAQS. NOX emissions in excess of 100 tons per year in 28 

Sacramento County trigger a secondary PM10 precursor threshold, whereas NOX emissions in excess 29 

of 100 tons per year in the SVAB trigger a secondary PM2.5 precursor threshold. Since NOX 30 

emissions can contribute to PM formation, NOX emissions in excess of these secondary precursor 31 

thresholds could conflict with the applicable PM10 and PM2.5 SIPs. Accordingly, NOX offsets pursued 32 

for the purposes of general conformity must for those years in which NOX emissions exceed 100 tons 33 

occur within the federally designated PM2.5 nonattainment and PM10 maintenance areas of the 34 

SVAB.  35 

As shown in Table 22-12, NOX emissions generated by construction activities in SMAQMD 36 

(Sacramento County) would exceed 100 tons per year between 2022 and 2027. The project 37 

therefore triggers the secondary PM10 precursor threshold, requiring all NOX offsets for 2022 38 

through 2027 to occur within Sacramento County. The project also triggers the secondary PM2.5 39 

precursor threshold in 2021, requiring all NOX offsets for 2021 to occur within the federally 40 

designated PM2.5 nonattainment area within the SFNA. The nonattainment boundary for PM2.5 41 

includes all of Sacramento County and portions of Yolo, El Dorado, Solano, and Placer counties. 42 
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Given the magnitude of NOX emissions and the limited geographic scope available for offsets in 2022 1 

through 2027 (Sacramento County), neither Mitigation Measures AQ-1a nor 1b could feasibly reduce 2 

NOX emissions to net zero for the purposes of general conformity. 55 This impact would be adverse. 3 

In the event that Alternative 6A is selected as the APA, Reclamation, USFWS, and NMFS would need 4 

to demonstrate that conformity is met for NOX and secondary PM10 formation through a local air 5 

quality modeling analysis (i.e., dispersion modeling) or other acceptable methods to ensure project 6 

emissions do not cause or contribute to any new violations of the NAAQS or increase the frequency 7 

or severity of any existing violations. 8 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 9 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 10 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 11 

Thresholds for Other Pollutants 12 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A.  13 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 14 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 15 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 16 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 17 

Other Pollutants 18 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 19 

San Joaquin Valley Air Basin 20 

As shown in Table 22-23, implementation of Alternative 1A (and thus Alternative 6A) would exceed 21 

the following SJVAB federal de minimis thresholds: 22 

 ROG: 2019–2025 23 

 NOX: 2019–2026 24 

ROG and NOX are precursors to ozone and NOX is a precursor to PM, for which the SJVAB is in 25 

nonattainment for the NAAQS. Since project emissions exceed the federal de minimis threshold for 26 

ROG and NOX, a general conformity determination must be made to demonstrate that total direct 27 

and indirect emissions of ROG and NOX would conform to the appropriate SJVAB SIP for each year of 28 

construction in which the de minimis thresholds are exceeded. 29 

NOX is also a precursor to PM and can contribute to PM formation. As discussed above, the SJVAB is 30 

currently designated maintenance for the PM10 NAAQS and nonattainment for the PM2.5 NAAQS. 31 

NOX emissions in excess of 100 tons per year trigger a secondary PM precursor threshold, and could 32 

conflict with the applicable PM10 and PM2.5 SIPs. As shown in Table 22-23, NOX emissions 33 

generated by construction activities in the SJVAB would exceed 100 tons per year between 2020 and 34 

2024. NOX offsets pursued for the purposes of general conformity for those years in which NOX 35 

                                                             
55 The secondary PM precursor thresholds are triggered through the General Conformity Regulation (40 CFR 
93.153 (a)(1)). Accordingly, confinement of the geographic scope for available offsets only applies to the General 
Conformity determination and does not influence mitigation feasibility for Impacts AQ-1 or AQ-28.  
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emissions exceed 100 tons must occur within the federally designated PM2.5 nonattainment and 1 

PM10 maintenance areas of the SJVAB, which are consistent with the larger nonattainment 2 

boundary for ozone. 3 

As shown in Appendix 22E, General Conformity Determination, Attachment 22E-1, SJVAPCD confirms 4 

that sufficient emissions reduction credits would be available to fully offset ROG and NOX emissions 5 

in excess of the federal de minimis thresholds zero through implementation of Mitigation Measures 6 

AQ-4a and 4b. Mitigation Measures AQ-4a and 4b will ensure the requirements of the mitigation and 7 

offset program are implemented and conformity requirements for ROG and NOX are met, should 8 

Alternative 6A be selected as the APA. 9 

Mitigation Measure AQ-4a: Mitigate and Offset Construction-Generated Criteria Pollutant 10 

Emissions within SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General 11 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 12 

Applicable SJVAPCD CEQA Thresholds for Other Pollutants 13 

Please see Mitigation Measure AQ-4a under Impact AQ-4 in the discussion of Alternative 1A. 14 

Mitigation Measure AQ-4b: Develop an Alternative or Complementary Offsite Mitigation 15 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 16 

within the SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General Conformity 17 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable SJVAPCD 18 

CEQA Thresholds for Other Pollutants 19 

Please see Mitigation Measure AQ-4b under Impact AQ-4 in the discussion of Alternative 1A. 20 

San Francisco Bay Area Air Basin 21 

As shown in Table 22-23, implementation of the Alternative 1A (and thus Alternative 6A) would not 22 

exceed any of the SFBAAB federal de minimis thresholds. Accordingly, a general conformity 23 

determination is not required as total direct and indirect emissions would conform to the 24 

appropriate SFBAAB SIPs. 25 

CEQA Conclusion: SFNA and SJVAB are classified as nonattainment or maintenance areas with 26 

regard to the ozone and PM10 NAAQS, and the impact of increases in criteria pollutant emissions 27 

above the air basin de minimis thresholds could conflict with or obstruct implementation of the 28 

applicable air quality plans. Since construction emissions in the SFNA and SJVAB would exceed the 29 

de minimis thresholds for ROG, NOX, and PM10 (SFNA only), this impact would be significant.  30 

Mitigation Measures AQ-4a and AQ-4b would ensure project emissions would not result in an 31 

increase in regional ROG or NOX in the SJVAB. These measures would therefore ensure total direct 32 

and indirect ROG and NOX emissions generated by the project would conform to the appropriate 33 

SJVAB SIPs by offsetting the action’s emissions in the same or nearby area to net zero. Accordingly, 34 

impacts would be less than significant with mitigation in the SJVAB.  35 

Although Mitigation Measures AQ-1a and AQ-1b would reduce NOX in the SFNA, given the magnitude 36 

of NOX emissions and the limited geographic scope available for offsets (Sacramento County), 37 

neither measure could feasibly reduce NOX emissions to net zero for the purposes of general 38 

conformity. This impact would be significant and unavoidable in the SFNA.  39 
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Emissions generated within the SFBAAB would not exceed the SFBAAB de minimis thresholds and 1 

would therefore conform to the appropriate SFBAAB SIPs. No mitigation is required. 2 

Impact AQ-21: Generation of Cumulative Greenhouse Gas Emissions during Construction of 3 

the Proposed Water Conveyance Facility 4 

NEPA Effects: Construction activity required for Alternative 6A was assumed to equal activity 5 

required for Alternative 1A (see table 22-21). Emissions generated by Alternative 1A would 6 

therefore be representative of emissions generated by Alternative 6A. As shown in Table 22-25, 7 

construction of Alternative 6B would generate a total of 2.7 million metric tons of GHG emissions. As 8 

discussed in section 22.3.2, Determination of Effects, any increase in emissions above net zero 9 

associated with construction of the BDCP water conveyance features would be adverse. Accordingly, 10 

this effect would be adverse. Mitigation Measure AQ-21, which would develop a GHG Mitigation 11 

Program to reduce construction-related GHG emissions to net zero, is available address this effect. 12 

CEQA Conclusion: Construction of Alternative 6A would generate a total of 2.7 million metric tons of 13 

GHG emissions. This is equivalent to adding 569,000 typical passenger vehicles to the road during 14 

construction (U.S. Environmental Protection Agency 2014e). As discussed in section 22.3.2, 15 

Determination of Effects, any increase in emissions above net zero associated with construction of 16 

the BDCP water conveyance features would be significant. Mitigation Measure AQ-21 would develop 17 

a GHG Mitigation Program to reduce construction-related GHG emissions to net zero. Accordingly, 18 

this impact would be less-than-significant with implementation of Mitigation Measure AQ-21. 19 

Mitigation Measure AQ-21: Develop and Implement a GHG Mitigation Program to Reduce 20 

Construction Related GHG Emissions to Net Zero (0) 21 

Please see Mitigation Measure AQ-21 under Impact AQ-21 in the discussion of Alternative 1A. 22 

Impact AQ-22: Generation of Cumulative Greenhouse Gas Emissions from Operation and 23 

Maintenance of the Proposed Water Conveyance Facility and Increased Pumping 24 

NEPA Effects: Operation of Alternative 6A would generate direct and indirect GHG emissions. 25 

Sources of direct emissions include heavy-duty equipment, on road crew trucks, and employee 26 

vehicle traffic. Indirect emissions would be generated predominantly by electricity consumption 27 

required for pumping as well as, maintenance, lighting, and other activities.  28 

Table 22-125 summarizes long-term operational GHG emissions associated with operations, 29 

maintenance, and increased SWP pumping. Emissions were quantified for both ELT and LLT 30 

conditions, although activities would take place annually until project decommissioning. Emissions 31 

include state mandates to reduce GHG emissions (described in Impact AQ-21) are presented (there 32 

are no BDCP specific operational environmental commitments). Total CO2e emissions are compared 33 

to both the No Action Alternative (NEPA point of comparison) and Existing Conditions (CEQA 34 

baseline). As discussed in Section 22.3.1.2, equipment emissions are assumed to be zero under both 35 

the No Action Alternative (NEPA point of comparison) and Existing Conditions (CEQA baseline). The 36 

equipment emissions presented in Table 22-125 are therefore representative of project impacts for 37 

both the NEPA and CEQA analysis. 38 
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Table 22-125. GHG Emissions from Operation, Maintenance, and Increased SWP Pumping, Alternative 1 

6A (metric tons/year) 2 

Condition 
Equipment 
CO2e 

Electricity CO2e 

 

Total CO2e 

NEPA Point of 
Comparison 

CEQA 
Baseline 

NEPA Point of 
Comparison 

CEQA 
Baseline 

ELT 555 - -98,883  - -98,327 

LLT  541 -13,705 -39,971  -13,164 -39,429 

Note: The NEPA point of comparison compares total CO2e emissions after implementation of Alternative 6A to 
the No Action Alternative, whereas the CEQA baseline compares total CO2e emissions to Existing Conditions. 
Negative values represent a net reduction in GHG emissions.  

 3 

Table 22-27 (Alterative 1A) is representative of equipment GHG emissions that would be generated 4 

in each air district under Alternative 6A. Table 22-27 summarizes equipment CO2e emissions that 5 

would be generated in the BAAQMD, SMAQMD, and SJVAPCD (no operational emissions would be 6 

generated in the YSAQMD). The table does not include emissions from SWP pumping as these 7 

emissions would be generated by power plants located throughout the state (see discussion 8 

preceding this impact analysis). GHG emissions presented in Table 22-27 are therefore provided for 9 

information purposes only. 10 

SWP Operational and Maintenance GHG Emissions Analysis 11 

Alternative 6A would not add any56 additional net electricity demand to operation of the SWP and 12 

would in fact result in a net reduction in electricity demand (see Table 22-125). Therefore, there will 13 

be no impact on SWP operational emissions. 14 

A small amount of additional GHG emissions from equipment would be emitted as a result of the 15 

maintenance of new facilities associated with Alternative 6A (Table 22-125). Emissions from 16 

additional maintenance activities would become part of the overall DWR maintenance program for 17 

the SWP and would be managed under DWR’s CAP. 18 

The CAP sets forth DWR’s plan to manage its activities and operations to achieve its GHG emissions 19 

reduction goals. The CAP commits DWR to monitoring its emissions each year and evaluating its 20 

emissions every five years to determine whether it is on a trajectory to achieve its GHG emissions 21 

reduction goals. If it appears that DWR will not meet the GHG emission reduction goals established 22 

in the plan, DWR may make adjustments to existing emissions reduction measures, devise new 23 

measures to ensure achievement of the goals, or take other action. 24 

Consistent with the analysis contained in the CAP and associated Initial Study and Negative 25 

Declaration for the CAP, BDCP Alternative 6A would not adversely affect DWR’s ability to achieve 26 

the GHG emissions reduction goals set forth in the CAP. Further, Alternative 6A would not conflict 27 

with any of DWR’s specific action GHG emissions reduction measures and implements all applicable 28 

                                                             
56 Estimated net energy demand differs slightly from what is presented in Chapter 21, Energy. This is because the 
above analysis includes energy needed for transmission and distribution of water along the Valley String, which is 
required to enable a comparison with the assumptions in DWR’s CAP.  
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project level GHG emissions reduction measures as set forth in the CAP. BDCP Alternative 6A is 1 

therefore consistent with the analysis performed in the CAP. There would be no adverse effect. 2 

CEQA Conclusion: SWP GHG emissions currently are below 1990 levels and achievement of the 3 

goals of the CAP means that total DWR GHG emissions will be reduced to 50% of 1990 levels by 4 

2020 and to 80% of 1990 levels by 2050. The implementation of BDCP Alternative 6A would not 5 

affect DWR’s established emissions reduction goals or baseline (1990) emissions and therefore 6 

would not result in a change in total DWR emissions that would be considered significant. Prior 7 

adoption of the CAP by DWR already provides a commitment on the part of DWR to make all 8 

necessary modifications to DWR’s REPP (as described above) or any other GHG emission reduction 9 

measure in the CAP that are necessary to achieve DWR’s GHG emissions reduction goals. Therefore 10 

no amendment to the approved CAP is necessary to ensure the occurrence of the additional GHG 11 

emissions reduction activities needed to account for BDCP-related operational or maintenance 12 

emissions. The effect of BDCP Alternative 6A with respect to GHG emissions is less than 13 

cumulatively considerable and therefore less than significant. No mitigation is required. 14 

Impact AQ-23: Generation of Cumulative Greenhouse Gas Emissions from Increased CVP 15 

Pumping as a Result of Implementation of CM1 16 

NEPA Effects: As previously discussed, DWR’s CAP cannot be used to evaluate environmental 17 

impacts associated with increased CVP pumping, as emissions associated with CVP are not under 18 

DWR’s control and are not included in the CAP. Accordingly, GHG emissions resulting from increased 19 

CVP energy use are evaluated separately from GHG emissions generated as a result of SWP energy 20 

use. 21 

Under Alternative 6A, operation of the CVP yields the generation of clean, GHG emissions-free, 22 

hydroelectric energy. This electricity is sold into the California electricity market or directly to 23 

energy users. Analysis of the existing and future no action condition indicates that the CVP generates 24 

and will continue to generate all of the electricity needed to operate the CVP system and 25 

approximately 3,500 GWh of excess hydroelectric energy that would be sold to energy users 26 

throughout California. 27 

Implementation of Alternative 6A is neither expected to require additional electricity over the No 28 

Action Alternative nor reduce the amount of excess CVP generation available for sale from the CVP 29 

to electricity users. The CVP is operated using energy generated at CVP hydroelectric facilities and 30 

therefore results in no GHG emissions. Rather, implementation of Alternative 6A would reduce GHG 31 

emissions by 24,398 to 31,398 metric tons of CO2e, relative to the No Action Alternative (depending 32 

on whether the RPS is assumed in the emissions calculations). Accordingly, there would be no 33 

adverse effect. 34 

CEQA Conclusion: Implementation of Alternative 6A is neither expected to require additional 35 

electricity over Existing Conditions nor reduce the amount of excess CVP generation available for 36 

sale from the CVP to electricity users. All power supplied to CVP facilities would continue to be 37 

supplied by GHG emissions-free hydroelectricity and there would be no increase in GHG emissions 38 

over Existing Conditions as a result of CVP operations. The impact would be less than significant and 39 

no mitigation is required. 40 



 Air Quality and Greenhouse Gases 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

22-383 
2015 

ICF 00139.14 

 

Impact AQ-24: Generation of Regional Criteria Pollutants from Implementation of CM2–CM11 1 

NEPA Effects: Table 22-29 summarizes potential construction and operational emissions that may 2 

be generated by implementation of CM2–CM11. See the discussion of Impact AQ-24 under 3 

Alternative 1A. 4 

Criteria pollutants from restoration and enhancement actions could exceed applicable general 5 

conformity de minimis levels and applicable local thresholds. The effect would vary according to the 6 

equipment used in construction of a specific conservation measure, the location, the timing of the 7 

actions called for in the conservation measure, and the air quality conditions at the time of 8 

implementation; these effects would be evaluated and identified in the subsequent project-level 9 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. The 10 

effect of increases in emissions during implementation of CM2–CM11 in excess of applicable general 11 

conformity de minimis levels and air district regional thresholds (Table 22-8) could violate air basin 12 

SIPs and worsen existing air quality conditions. Mitigation Measure AQ-24 would be available to 13 

reduce this effect, but emissions would still be adverse. 14 

CEQA Conclusion: Construction and operational emissions associated with the restoration and 15 

enhancement actions would result in a significant impact if the incremental difference, or increase, 16 

relative to Existing Conditions exceeds the applicable local air district thresholds shown in Table 22-17 

8; these effects are expected to be further evaluated and identified in the subsequent project-level 18 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. 19 

Mitigation Measure AQ-24 would be available to reduce this effect, but may not be sufficient to 20 

reduce emissions below applicable air quality management district thresholds (see Table 22-8). 21 

Consequently, this impact would be significant and unavoidable. 22 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 23 

District Regulations and Recommended Mitigation are Incorporated into Future 24 

Conservation Measures and Associated Project Activities 25 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 26 

Impact AQ-25: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 27 

Matter, Carbon Monoxide, and Diesel Particulate Matter from Implementation of CM2–CM11 28 

NEPA Effects: The potential for Alternative 6A to expose sensitive receptors increased health 29 

hazards from localized PM, CO, and DPM would be similar to Alternative 1A. Activities shown in 30 

Table 22-29 with the greatest potential to have short or long-term air quality impacts are also 31 

anticipated to have the greatest potential to expose receptors to substantial pollutant 32 

concentrations. The effect would vary according to the equipment used, the location and timing of 33 

the actions called for in the conservation measure, the meteorological and air quality conditions at 34 

the time of implementation, and the location of receptors relative to the emission source. Potential 35 

health effects would be evaluated and identified in the subsequent project-level environmental 36 

analysis conducted for the CM2–CM11 restoration and enhancement actions. 37 

The effect of increases in PM, CO, or DPM (cancer and non-cancer-risk) in excess of applicable air 38 

district thresholds (Table 22-8) at receptor locations could result in adverse health impacts. 39 

Mitigation Measures AQ-24 and AQ-25 would be available to reduce this effect. 40 

CEQA Conclusion: Construction and operational emissions associated with the restoration and 41 

enhancement actions under Alternative 6A would result in a significant impact if PM, CO, or DPM 42 
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(cancer and non-cancer-risk) concentrations at receptor locations exceed the applicable local air 1 

district thresholds shown in Table 22-8; these effects are expected to be further evaluated and 2 

identified in the subsequent project-level environmental analysis conducted for the CM2–CM11 3 

restoration and enhancement actions. Mitigation Measures AQ-24 and AQ-25 would ensure localized 4 

concentrations at receptor locations would be below applicable air quality management district 5 

thresholds (see Table 22-8). Consequently, this impact would be less than significant.  6 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 7 

District Regulations and Recommended Mitigation are Incorporated into Future 8 

Conservation Measures and Associated Project Activities 9 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 10 

Mitigation Measure AQ-25: Prepare a Project-Level Health Risk Assessment to Reduce 11 

Potential Health Risks from Exposure to Localized DPM and PM Concentrations  12 

Please see Mitigation Measure AQ-25 under Impact AQ-25 in the discussion of Alternative 1A. 13 

Impact AQ-26: Creation of Potential Odors Affecting a Substantial Number of People from 14 

Implementation of CM2–CM11 15 

NEPA Effects: The potential for Alternative 6A to expose sensitive receptors increased odors would 16 

be similar to Alternative 1A. Accordingly, construction activities associated with CM2-CM11 are not 17 

anticipated to result in nuisance odors. Similarly, while restored land uses associated with the 18 

program have the potential to generate odors from natural processes, the emissions would be 19 

similar in origin and magnitude to the existing land use types in the restored area (e.g., managed 20 

wetlands). Moreover, specific odor effects would be evaluated and identified in the subsequent 21 

project-level environmental analysis conducted for the CM2–CM11 restoration and enhancement 22 

actions. Accordingly, odor-related effects associated with CM2–CM11 would not be adverse.  23 

CEQA Conclusion: Alternative 6A would not result in the addition of major odor producing facilities. 24 

Diesel emissions during construction could generate temporary odors, but these would quickly 25 

dissipate and cease once construction is completed. Increases in wetland, tidal, and upland habitats 26 

may increase the potential for odors from natural processes. However, the origin and magnitude of 27 

odors would be similar to the existing land use types in the restored area (e.g., managed wetlands). 28 

Moreover, specific odor impacts would be evaluated and identified in the subsequent project-level 29 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. 30 

Accordingly, the impact of exposure of sensitive receptors to potential odors would be less than 31 

significant. No mitigation is required. 32 

Impact AQ-27: Generation of Cumulative Greenhouse Gas Emissions from Implementation of 33 

CM2–CM11 34 

NEPA Effects: CM2–CM11 implemented under Alternative 6A would result in local GHG emissions 35 

from construction equipment and vehicle exhaust, similar to Alternative 1A. Restoration activities 36 

with the greatest potential for emissions include those that break ground and require use of 37 

earthmoving equipment. The type of restoration action and related construction equipment use are 38 

shown in Table 22-29. Implementing CM2–CM11 would also affect long-term sequestration rates 39 

through land use changes, such as conversion of agricultural land to wetlands, inundation of peat 40 

soils, drainage of peat soils, and removal or planting of carbon-sequestering plants. 41 
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Without additional information on site-specific characteristics associated with each of the 1 

restoration components, a complete assessment of GHG flux from CM2–CM11 is currently not 2 

possible. The effect of carbon sequestration and CH4 generation would vary by land use type, season, 3 

and chemical and biological characteristics; these effects would be evaluated and identified in the 4 

subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 5 

enhancement actions. Mitigation Measures AQ-24 and AQ-27 would be available to reduce this 6 

effect. However, due to the potential for increases in GHG emissions from construction and land use 7 

change, this effect would be adverse. 8 

CEQA Conclusion: The restoration and enhancement actions under Alternative 6A could result in a 9 

significant impact if activities are inconsistent with applicable GHG reduction plans, do not 10 

contribute to a lower carbon future, or generate excessive emissions, relative to other projects 11 

throughout the state. These effects are expected to be further evaluated and identified in the 12 

subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 13 

enhancement actions. Mitigation Measures AQ-24 and AQ-27 would be available to reduce this 14 

impact, but may not be sufficient to reduce to a less-than-significant level. Consequently, this impact 15 

would be significant and unavoidable. 16 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 17 

District Regulations and Recommended Mitigation are Incorporated into Future 18 

Conservation Measures and Associated Project Activities 19 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 20 

Mitigation Measure AQ-27: Prepare a Land Use Sequestration Analysis to Quantify and 21 

Mitigate (as Needed) GHG Flux Associated with Conservation Measures and Associated 22 

Project Activities 23 

Please see Mitigation Measure AQ-27 under Impact AQ-27 in the discussion of Alternative 1A. 24 

22.3.3.12 Alternative 6B—Isolated Conveyance with East Alignment and 25 

Intakes 1–5 (15,000 cfs; Operational Scenario D) 26 

A total of five intakes would be constructed under Alternative 6B. For the purposes of this analysis, 27 

it was assumed that Intakes 1–5 (on the east bank of the Sacramento River) would be constructed 28 

under Alternative 6B. Under this alternative, an intermediate pumping plant would also be 29 

constructed, and the conveyance facility would be a canal (Figures 3-4 and 3-14 in Chapter 3, 30 

Description of Alternatives). 31 

Construction and operation of Alternative 6B would require the use of electricity, which would be 32 

supplied by the California electrical grid. Power plants located throughout the state supply the grid 33 

with power, which will be distributed to the Study area to meet project demand. Power supplied by 34 

statewide power plants will generate criteria pollutants. Because these power plants are located 35 

throughout the state, criteria pollutant emissions associated with Alternative 6B electricity demand 36 

cannot be ascribed to a specific air basin or air district within the Study area. Criteria pollutant 37 

emissions from electricity consumption are therefore provided for informational purposes only and 38 

are not included in the impact conclusion. 39 

Construction activity required for Alternative 6B was assumed to equal activity required for 40 

Alternative 1B. Construction emissions generated by Alternative 1B would therefore be 41 
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representative of emissions generated by Alternative 6B. Refer to Table 22-31 for a summary of 1 

criteria pollutants during construction (years 2016 through 2029) of Alternative 1B that are 2 

applicable to this alternative. Operational emissions would be different from Alternative 1B and are 3 

provided in Table 22-126. Negative values represent an emissions benefit, relative to the No Action 4 

Alternative or Existing Conditions. 5 

Table 22-126. Criteria Pollutant Emissions from Electricity Consumption: Net Project Operations, 6 

Alternative 6B (tons/year) a,b 7 

Year Analysis ROG CO NOX PM10 PM2.5c SO2 

ELT CEQA -2 -16 -221 -19 -19 -93 

LLT NEPA -1 -9 -122 -10 -10 -52 

LLT CEQA -2 -21 -288 -24 -24 -122 

NEPA = Compares criteria pollutant emissions after implementation of Alternative 6B to the No Action 
Alternative. 

CEQA = Compares criteria pollutant emissions after implementation of Alternative 6B to Existing 
Conditions. 

a Emissions assume implementation of RPS (see Appendix 22A, Air Quality Analysis Methodology). Power 
plants that generate electricity for the proposed project would be subject to local air district permitting 
requirements, including standards to implement BACT to reduce criteria pollutant emissions. 

b Because GHG emissions are cumulative (see Section 22.3.2.1) and not evaluated at the local air basin or 
air district level, they are discussed in Impacts AQ-21 and AQ-22. The GHG analysis for SWP power 
utilizes actual and forecasted GHG emissions rates for the SWP system, which differs slightly from the 
above analysis. Statewide grid average emission factors were utilized for the above analysis as criteria 
pollutant emission factors for SWP were unavailable. Please also note that the above analysis does not 
account for additional renewable energy that will be procured through modifications to DWR’s REPP 
(see Impact AQ-22). Accordingly, the emissions results presented above represent a conservative 
assessment of potential criteria pollutant emissions. 

c Emission factors for PM2.5 are currently unavailable. Consequently, PM2.5 emissions were assumed to 
equal PM10 emissions. Because PM2.5 represents a fraction of PM10, this approach represents a 
conservative assessment of PM2.5 emissions from electricity consumption. 

 8 

Impact AQ-1: Generation of Criteria Pollutants in Excess of the SMAQMD Regional Thresholds 9 

during Construction of the Proposed Water Conveyance Facility 10 

NEPA Effects: Construction activity required for Alternative 6B was assumed to equal activity 11 

required for Alternative 1B. Emissions generated by Alternative 1B would therefore be 12 

representative of emissions generated by Alternative 6B. As shown in Table 22-30, emissions would 13 

exceed SMAQMD’s daily NOX threshold, even with implementation of environmental commitments. 14 

Since NOX is a precursor to ozone and PM, exceedances of SMAQMD’s daily NOX threshold could 15 

impact both regional ozone and PM formation, which could worsen regional air quality and air basin 16 

attainment of the NAAQS and CAAQS. 17 

While equipment could operate at any work area identified for this alternative, the highest level of 18 

NOX and fugitive dust emissions in the SMAQMD are expected to occur at those sites where the 19 

duration and intensity of construction activities would be greatest. This includes all intake and 20 

intake pumping plant sites along the east bank of the Sacramento River. See the discussion of Impact 21 

AQ-1 under Alternative 1B. 22 
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Environmental commitments will reduce construction-related emissions; however, as shown in 1 

Table 22-31, NOX emissions would still exceed SMAQMD’s threshold identified in Table 22-8 and 2 

would result in an adverse effect to air quality. Mitigation Measures AQ-1a and AQ-1b would be 3 

available to reduce NOX emissions, and would thus address regional effects related to secondary 4 

ozone and PM formation.  5 

CEQA Conclusion: NOX emissions generated during construction would exceed SMAQMD threshold 6 

identified in Table 22-8. Since NOX is a precursor to ozone and PM, exceedances of SMAQMD’s daily 7 

NOX threshold could impact both regional ozone and PM formation. SMAQMD’s regional emissions 8 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 9 

CAAQS or NAAQS. The impact of generating NOX emissions in excess of local air district thresholds 10 

would therefore violate applicable air quality standards in the Study area and could contribute to or 11 

worsen an existing air quality conditions. This would be a significant impact. Mitigation Measures 12 

AQ-1a and AQ-1b would be available to reduce NOX emissions to a less-than-significant level by 13 

offsetting emissions to quantities below SMAQMD CEQA thresholds (see Table 22-8).  14 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 15 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 16 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 17 

Thresholds for Other Pollutants 18 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A. 19 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 20 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 21 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 22 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 23 

Other Pollutants 24 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 25 

Impact AQ-2: Generation of Criteria Pollutants in Excess of the YSAQMD Regional Thresholds 26 

during Construction of the Proposed Water Conveyance Facility 27 

NEPA Effects: Construction activity required for Alternative 6B within the YSAQMD was assumed to 28 

equal activity required for Alternative 1B. Emissions generated by Alternative 1B would therefore 29 

be representative of emissions generated by Alternative 6B. As shown in Table 22-31, emissions 30 

would exceed YSAQMD’s NOX and PM10 thresholds, even with implementation of environmental 31 

commitments (see Appendix 3B, Environmental Commitments).  32 

Since NOX is a precursor to ozone and PM, exceedances of SMAQMD’s daily NOX threshold could 33 

impact both regional ozone and PM formation, which could worsen regional air quality and air basin 34 

attainment of the NAAQS and CAAQS. Similarly, exceedances of YSAQMD’s PM10 threshold could 35 

impede attainment of the NAAQS and CAAQS for PM10. All emissions generated within YSAQMD are 36 

a result of haul truck movement for equipment and material delivery. 37 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 38 

construction-related emissions; however, as shown in Table 22-31, NOX and PM10 emissions would 39 

still exceed the applicable YSAQMD thresholds identified in Table 22-8 and result in an adverse 40 

regional effect to air quality. Mitigation Measures AQ-1a and AQ-1b are available to reduce NOX and 41 
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PM10 emissions, and would thus address regional effects related to secondary ozone and PM 1 

formation.  2 

CEQA Conclusion: Emissions of NOX and PM10 generated during construction would exceed 3 

YSAQMD’s regional thresholds identified in Table 22-8. Since NOX is a precursor to ozone and NOX is 4 

a precursor to PM, exceedances of YSAQMD’s NOX threshold could impact both regional ozone and 5 

PM formation, which could worsen regional air quality and air basin attainment of the NAAQS and 6 

CAAQS. Similarly, exceedances of YSAQMD’s PM10 threshold could impede attainment of the NAAQS 7 

and CAAQS for PM10. YSAQMD’s regional emissions thresholds (Table 22-8) have been adopted to 8 

ensure projects do not hinder attainment of the CAAQS or NAAQS. The impact of generating NOX and 9 

PM10 in excess of local air district regional thresholds would therefore violate applicable air quality 10 

standards in the study area and could contribute to or worsen an existing air quality conditions. This 11 

would be a significant impact. Mitigation Measures AQ-1a and AQ-1b would be available to reduce 12 

NOX and PM10 emissions to a less-than-significant level by offsetting emissions to quantities below 13 

YSAQMD CEQA thresholds (see Table 22-8).  14 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 15 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 16 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 17 

Thresholds for Other Pollutants 18 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A. 19 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 20 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 21 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 22 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 23 

Other Pollutants 24 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 25 

Impact AQ-3: Generation of Criteria Pollutants in Excess of the BAAQMD Regional Thresholds 26 

during Construction of the Proposed Water Conveyance Facility 27 

NEPA Effects: Construction activity required for Alternative 6B was assumed to equal activity 28 

required for Alternative 1B. Emissions generated by Alternative 1B would therefore be 29 

representative of emissions generated by Alternative 6B. As shown in Table 22-30, emissions would 30 

exceed BAAQMD’s daily ROG and NOX thresholds, even after implementation of environmental 31 

commitments. All other pollutants would be below air district thresholds and therefore would not 32 

result in an adverse air quality effect.  33 

Since ROG and NOX are precursors to ozone and NOX is a precursor to PM, exceedances of BAAQMD’s 34 

ROG and NOX thresholds could impact both regional ozone and PM formation, which could worsen 35 

regional air quality and air basin attainment of the NAAQS and CAAQS. 36 

While equipment could operate at any work area identified for this alternative, the highest level of 37 

ROG and NOX emissions in the BAAQMD is expected to occur at those sites where the duration and 38 

intensity of construction activities would be greatest, including the site of the Byron Tract Forebay 39 

adjacent to and south of Clifton Court Forebay. See the discussion of Impact AQ-3 under Alternative 40 

1B. 41 
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Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 1 

construction-related emissions; however, as shown in Table 22-31, ROG and NOX emissions would 2 

still exceed the applicable air district thresholds identified in Table 22-8 and would result in a 3 

regional adverse effect to air quality. Mitigation Measures AQ-3a and AQ-3b would be available to 4 

address this effect. 5 

CEQA Conclusion: Emissions of ROG and NOX precursors generated during construction would 6 

exceed BAAQMD thresholds identified in Table 22-8. Since ROG and NOX are precursors to ozone 7 

and NOX is a precursor to PM, exceedances of BAAQMD’s ROG and NOX thresholds could impact both 8 

regional ozone and PM formation. BAAQMD’s regional emissions thresholds (Table 22-8) have been 9 

adopted to ensure projects do not hinder attainment of the CAAQS or NAAQS. The impact of 10 

generating ROG and NOX emissions in excess of BAAQMD’s thresholds would therefore violate 11 

applicable air quality standards in the Study area and could contribute to or worsen an existing air 12 

quality conditions. This would be a significant impact. Mitigation Measures AQ-3a and AQ-3b would 13 

be available to reduce ROG and NOX emissions to a less-than-significant level. 14 

Mitigation Measure AQ-3a: Mitigate and Offset Construction-Generated Criteria Pollutant 15 

Emissions within BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 16 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 17 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 18 

Please see Mitigation Measure AQ-3a under Impact AQ-3 in the discussion of Alternative 1A. 19 

Mitigation Measure AQ-3b: Develop an Alternative or Complementary Offsite Mitigation 20 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 21 

within the BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 22 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 23 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 24 

Please see Mitigation Measure AQ-3b under Impact AQ-3 in the discussion of Alternative 1A. 25 

Impact AQ-4: Generation of Criteria Pollutants in Excess of the SJVAPCD Regional Thresholds 26 

during Construction of the Proposed Water Conveyance Facility 27 

NEPA Effects: Construction activity required for Alternative 6B was assumed to equal activity 28 

required for Alternative 1B. Emissions generated by Alternative 1B would therefore be 29 

representative of emissions generated by Alternative 6B. As shown in Table 22-30, emissions would 30 

exceed SJVAPCD’s regional thresholds for ROG, NOX, PM10, and PM2.5, even with implementation of 31 

environmental commitments. All other pollutants would be below air district thresholds and 32 

therefore would not result in an adverse air quality effect. 33 

Since ROG and NOX are precursors to ozone and NOX is a precursor to PM, exceedances of SJVAPCD’s 34 

ROG and NOX thresholds could impact both regional ozone and PM formation, which could worsen 35 

regional air quality and air basin attainment of the NAAQS and CAAQS. Similarly, exceedances of 36 

SJVAPCD’s PM10 and PM2.5 thresholds could impede attainment of the NAAQS and CAAQS for PM. 37 

While equipment could operate at any work area identified for this alternative, the highest level of 38 

ROG, NOX, PM10, and PM2.5 emissions in the SJVAPCD are expected to occur at those sites where the 39 

duration and intensity of construction activities would be greatest. This includes all temporary and 40 

permanent utility sites, as well as all construction sites along the east conveyance alignment. PM10 41 
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and PM2.5 emissions are expected to be greatest within the immediate vicinity of the concrete 1 

batching plants. For a map of the proposed east alignment, see Mapbook Figure M3-2. 2 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 3 

construction-related emissions; however, as shown in Table 22-30, ROG, NOX, PM10, and PM2.5 4 

emissions would still exceed the applicable air district thresholds identified in Table 22-8. Mitigation 5 

Measures AQ-4a and AQ-4b are available to reduce ROG, NOX, PM10, and PM2.5 emissions, and 6 

would thus address regional effects related to secondary ozone and PM formation. 7 

CEQA Conclusion: Emissions of ROG, NOX, PM10, and PM2.5 generated during construction would 8 

exceed SJVAPCD’s annual significance threshold identified in Table 22-8. Since ROG and NOX are 9 

precursors to ozone and NOX is a precursor to PM, exceedances of SJVAPCD’s ROG and NOX 10 

thresholds could impact both regional ozone and PM formation, which could worsen regional air 11 

quality and air basin attainment of the NAAQS and CAAQS. Similarly, exceedances of SJVAPCD’s 12 

PM10 and PM2.5 thresholds could impede attainment of the NAAQS and CAAQS for PM. SJVAPCD’s 13 

regional emissions thresholds (Table 22-8) have been adopted to ensure projects do not hinder 14 

attainment of the CAAQS or NAAQS. The impact of generating ROG, NOX, PM10, and PM2.5 emissions 15 

in excess of local air district thresholds would therefore violate applicable air quality standards in 16 

the Study area and could contribute to or worsen an existing air quality conditions. This would be a 17 

significant impact. Mitigation Measures AQ-4a and AQ-4b would be available to reduce emissions to 18 

a less-than-significant level. 19 

Mitigation Measure AQ-4a: Mitigate and Offset Construction-Generated Criteria Pollutant 20 

Emissions within SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General 21 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 22 

Applicable SJVAPCD CEQA Thresholds for Other Pollutants 23 

Please see Mitigation Measure AQ-4a under Impact AQ-4 in the discussion of Alternative 1A. 24 

Mitigation Measure AQ-4b: Develop an Alternative or Complementary Offsite Mitigation 25 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 26 

within the SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General Conformity 27 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable SJVAPCD 28 

CEQA Thresholds for Other Pollutants 29 

Please see Mitigation Measure AQ-4b under Impact AQ-4 in the discussion of Alternative 1A. 30 

Impact AQ-5: Generation of Criteria Pollutants in Excess of the SMAQMD Regional Thresholds 31 

from Operation and Maintenance of the Proposed Water Conveyance Facility 32 

NEPA Effects: Operations and maintenance activities in SMAQMD required for Alternative 6B were 33 

assumed to equal activities required for Alternative 1B. Emissions generated by Alternative 1B 34 

would therefore be representative of emissions generated by Alternative 6B. As shown in Table 22-35 

32, emissions would not exceed SMAQMD’s regional thresholds of significance and there would be 36 

no adverse effect. See the discussion of Impact AQ-5 under Alternative 1B. 37 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 38 

exceed SMAQMD regional thresholds for criteria pollutants. SMAQMD’s regional emissions 39 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 40 

CAAQS or NAAQS. The impact of generating emissions in excess of local air district would therefore 41 
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violate applicable air quality standards in the Study area and could contribute to or worsen an 1 

existing air quality conditions. Because project operations would not exceed SMAQMD regional 2 

thresholds, the impact would be less than significant. No mitigation is required. 3 

Impact AQ-6: Generation of Criteria Pollutants in Excess of the YSAQMD Regional Thresholds 4 

from Operation and Maintenance of the Proposed Water Conveyance Facility 5 

NEPA Effects: Alternative 6B would not involve the construction of any permanent features in the 6 

YSAQMD that would require routine operations and maintenance. No operational emissions would 7 

be generated in the YSAQMD. Consequently, operation of Alternative 6B would neither exceed the 8 

YSAQMD thresholds of significance nor result in an adverse effect on air quality. 9 

CEQA Conclusion: No operational or maintenance emissions generated by the alternative would 10 

occur in YSAQMD and, therefore, YSAQMD’s regional thresholds would not be exceeded (see Table 11 

22-8). This impact would be less than significant. No mitigation is required. 12 

Impact AQ-7: Generation of Criteria Pollutants in Excess of the BAAQMD Regional Thresholds 13 

from Operation and Maintenance of the Proposed Water Conveyance Facility 14 

NEPA Effects: Operations and maintenance activities in BAAQMD required for Alternative 6B were 15 

assumed to equal activities required for Alternative 1B. Emissions generated by Alternative 1B 16 

would therefore be representative of emissions generated by Alternative 6B. As shown in Table 22-17 

32, emissions would not exceed BAAQMD’s regional thresholds of significance and there would be 18 

no adverse effect. See the discussion of Impact AQ-7 under Alternative 1B. 19 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 20 

exceed BAAQMD regional thresholds for criteria pollutants. BAAQMD’s regional emissions 21 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 22 

CAAQS or NAAQS. The impact of generating emissions in excess of local air district thresholds would 23 

violate applicable air quality standards in the Study area and could contribute to or worsen an 24 

existing air quality conditions. Because project operations would not exceed BAAQMD regional 25 

thresholds, the impact would be less than significant. No mitigation is required. 26 

Impact AQ-8: Generation of Criteria Pollutants in Excess of the SJVAPCD Regional Thresholds 27 

from Operation and Maintenance of the Proposed Water Conveyance Facility 28 

NEPA Effects: Operations and maintenance activities in SJVAPCD required for Alternative 6B were 29 

assumed to equal activities required for Alternative 1B. Emissions generated by Alternative 1B 30 

would therefore be representative of emissions generated by Alternative 6B. As shown in Table 22-31 

32, emissions would not exceed SJVAPCD’s regional thresholds of significance and there would be no 32 

adverse effect. See the discussion of Impact AQ-8 under Alternative 1B. 33 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 34 

exceed SJVAPCD’s regional thresholds of significance. SJVAPCD’s regional emissions thresholds 35 

(Table 22-8) have been adopted to ensure projects do not hinder attainment of the CAAQS or 36 

NAAQS. The impact of generating emissions in excess of local air district thresholds would violate 37 

applicable air quality standards in the Study area and could contribute to or worsen an existing air 38 

quality conditions. Because project operations would not exceed SJVAPCD regional thresholds, the 39 

impact would be less than significant. No mitigation is required. 40 
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Impact AQ-9: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 1 

Matter in Excess of SMAQMD’s Health-Based Concentration Thresholds  2 

NEPA Effects: Construction activity required for Alternative 6B within the SMAQMD was assumed to 3 

equal activity required for Alternative 1B. Emissions and associated health risks from exposure to 4 

localized PM under Alternative 1B would therefore be representative of emissions and health risks 5 

generated by Alternative 6B.  6 

As shown in Table 22-33, concentrations of annual PM10 and PM2.5 would be below the SMAQMD’s 7 

significance thresholds. However, concentrations of PM10 would exceed SMAQMD’s 24-hour PM10 8 

threshold near intakes and intake work areas, even with implementation of environmental 9 

commitments (see Appendix 3B, Environmental Commitments). Receptors exposed to PM10 10 

concentrations in excess of SMAQMD’s threshold could experience increased risk for adverse human 11 

health effects. Mitigation Measure AQ-9 is available to address this effect.  12 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 13 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 6B 14 

would result in the short-term exposure of receptors to PM10 concentrations that exceed SMAQMD 15 

threshold. This would be a significant impact. Mitigation Measure AQ-9 outlines a tiered strategy to 16 

reduce PM10 concentrations and public exposure to a less-than-significant level.  17 

Mitigation Measure AQ-9: Implement Measures to Reduce Re-Entrained Road Dust and 18 

Receptor Exposure to PM2.5 and PM10 19 

Please see Mitigation Measure AQ-9 under Impact AQ-9 in the discussion of Alternative 1A. 20 

Impact AQ-10: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 21 

Matter in Excess of YSAQMD’s Health-Based Concentration Thresholds  22 

NEPA Effects: Construction activity required for Alternative 6B within the YSAQMD was assumed to 23 

equal activity required for Alternative 1B. Emissions and associated health risks from exposure to 24 

localized PM under Alternative 1B would therefore be representative of emissions and health risks 25 

generated by Alternative 6B. As shown previously in Table 22-34, concentrations of particulate 26 

matter would not exceed YSAQMD’s 24-hour and annual PM10 and PM2.5 thresholds and 27 

consequently would not result in an adverse effect to human health.  28 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 29 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 6B 30 

would result in PM2.5 and PM10 concentrations at receptor locations that are below the significance 31 

thresholds established by the YSAQMD. As such, localized particulate matter concentrations at 32 

analyzed receptors would not result in significant human health impacts. No mitigation is required. 33 

Impact AQ-11: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 34 

Matter in Excess of BAAQMD’s Health-Based Concentration Thresholds  35 

NEPA Effects: Construction activity required for Alternative 6B within the BAAQMD was assumed to 36 

equal activity required for Alternative 1B. Emissions and associated health risks from exposure to 37 

localized PM under Alternative 1B would therefore be representative of emissions and health risks 38 

generated by Alternative 6B. As shown in Table 22-35, concentrations of particulate matter would 39 

not exceed BAAQMD’s annual PM2.5 threshold and consequently would not result in an adverse 40 

effect to human health.  41 
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CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 1 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 6B 2 

would result in PM2.5 concentrations at receptor locations that are below the significance 3 

thresholds established by the BAAQMD. As such, localized particulate matter concentrations at 4 

analyzed receptors would not result in significant human health impacts. No mitigation is required. 5 

Impact AQ-12: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 6 

Matter in Excess of SJVAPCD’s Health-Based Concentration Thresholds  7 

NEPA Effects: Construction activity required for Alternative 6B within the SJVPACD was assumed to 8 

equal activity required for Alternative 1B. Emissions and associated health risks from exposure to 9 

localized PM under Alternative 1B would therefore be representative of emissions and health risks 10 

generated by Alternative 6B.  11 

As shown in Table 22-36, concentrations of PM10 and PM2.5 would exceed SJVAPCD’s 24-hour 12 

thresholds, even with implementation of environmental commitments (see Appendix 3B, 13 

Environmental Commitments). Receptors exposed to PM10 and PM2.5 concentrations in excess of 14 

SMAQMD’s threshold could experience increased risk for adverse human health effects. Mitigation 15 

Measure AQ-9 is available to address this effect.  16 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 17 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 6B 18 

would result in the short-term exposure of receptors to PM10 and PM2.5 concentrations that exceed 19 

SJVAPCD threshold. This would be a significant impact. Mitigation Measure AQ-9 outlines a tiered 20 

strategy to reduce PM10 concentrations and public exposure to a less-than-significant level.  21 

Mitigation Measure AQ-9: Implement Measures to Reduce Re-Entrained Road Dust and 22 

Receptor Exposure to PM2.5 and PM10 23 

Please see Mitigation Measure AQ-9 under Impact AQ-9 in the discussion of Alternative 1A. 24 

Impact AQ-13: Exposure of Sensitive Receptors to Health Hazards from Localized Carbon 25 

Monoxide  26 

NEPA Effects: Construction activity required for Alternative 6B would be equal to activity required 27 

for Alternative 1B. Accordingly, the potential for Alternative 6B to result in CO hot-spots during 28 

construction would be the same as Alternative 1B. Given that construction activities typically do not 29 

result in CO hot-spots, onsite concentrations must comply with OSHA standards, and CO levels 30 

dissipate as a function of distance, equipment-generated CO emissions (see Table 22-31) are not 31 

anticipated to result in adverse health hazards to sensitive receptors. Refer to Impact AQ-13 under 32 

Alternative 1B. 33 

Traffic associated with construction may contribute to increase roadway congestion, which could 34 

lead to conditions conducive to CO hot-spot formation. As shown in Table 19-17, the highest peak 35 

hour traffic volumes under BPBGPP—11,968 vehicles per hour—would occur on westbound 36 

Interstate 80 between Suisun Valley Road and State Route 12. This is about half of the congested 37 

traffic volume modeled by BAAQMD (24,000 vehicles per hour) that would be needed to contribute 38 

to a localized CO hot-spot, and less than half of the traffic volume modeled by SMAQMD (31,600 39 

vehicles per hour). Accordingly, construction traffic is not anticipated to result in adverse health 40 

hazards to sensitive receptors. 41 
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CEQA Conclusion: Continuous engine exhaust may elevate localized CO concentrations. Receptors 1 

exposed to these CO “hot-spots” may have a greater likelihood of developing adverse health effects. 2 

Construction sites are less likely to result in localized CO hot-spots due to the nature of construction 3 

activities (Sacramento Metropolitan Air Quality Management District 2014), which normally utilize 4 

diesel-powered equipment for intermittent or short durations. Moreover, construction sites must 5 

comply with the OSHA CO exposure standards for onsite workers. Accordingly, given that 6 

construction activities typically do not result in CO hot-spots, onsite concentrations must comply 7 

with OSHA standards, and CO levels dissipate as a function of distance, equipment-generated CO 8 

emissions are not anticipated to result in significant health hazards to sensitive receptors. Similarly, 9 

peak-hour construction traffic on local roadways would not exceed BAAQMD’s or SMAQMD’s 10 

conservative screening criteria for the formation potential CO hot-spots. This impact would be less 11 

than significant. No mitigation is required. 12 

Impact AQ-14: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 13 

Matter in Excess of SMAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 14 

NEPA Effects: Construction activity required for Alternative 6B within the SMAQMD was assumed to 15 

equal activity required for Alternative 1B. Emissions and resulting health risk generated by 16 

Alternative 1B would therefore be representative of emissions and health risk generated by 17 

Alternative 6B. As shown in Table 22-37, Alternative 1B would not exceed the SMAQMD’s chronic 18 

non-cancer or cancer thresholds and, thus, would not expose sensitive receptors to substantial 19 

pollutant concentrations. Therefore, this alternative’s effect of exposure of sensitive receptors to 20 

DPM emissions and their health hazards during construction would not be adverse. 21 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 22 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 23 

durations. The DPM generated during Alternative 6B construction would not exceed the SMAQMD’s 24 

chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors to 25 

substantial pollutant concentrations. Therefore, this impact for DPM emissions would be less than 26 

significant. No mitigation is required. 27 

Impact AQ-15: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 28 

Matter in Excess of YSAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 29 

NEPA Effects: Construction activity required for Alternative 6B within the YSAQMD was assumed to 30 

equal activity required for Alternative 1B. Emissions and associated health risks from localized 31 

exposure to DPM under Alternative 1B would therefore be representative of emissions and health 32 

risks generated by Alternative 6B. As shown in Table 22-38, Alternative 1B would not exceed the 33 

YSAQMD’s chronic non-cancer or cancer thresholds and, thus, would not expose sensitive receptors 34 

to substantial pollutant concentrations. Therefore, this alternative’s effect of exposure of sensitive 35 

receptors to DPM emissions and their health hazards during construction would not be adverse. 36 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 37 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 38 

durations. The DPM generated during Alternative 6B construction would not exceed the YSAQMD’s 39 

chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors to 40 

substantial pollutant concentrations. Therefore, this impact for DPM emissions would be less than 41 

significant. No mitigation is required. 42 
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Impact AQ-16: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 1 

Matter in Excess of BAAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 2 

NEPA Effects: Construction activity required for Alternative 6B was assumed to equal activity 3 

required for Alternative 1B. Emissions and associated health risks from exposure to localized DPM 4 

under Alternative 1B would therefore be representative of emissions and health risks generated by 5 

Alternative 6B. As shown in Table 22-39, Alternative 1B would not exceed the BAAQMD’s chronic 6 

non-cancer or cancer thresholds and, thus, would not expose sensitive receptors to substantial 7 

pollutant concentrations. Therefore, this alternative’s effect of exposure of sensitive receptors to 8 

DPM emissions and their health hazards during construction would not be adverse. 9 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 10 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 11 

durations. The health hazards resulting from DPM generated by Alternative 6B would not exceed the 12 

BAAQMD’s chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors 13 

to substantial pollutant concentrations. Therefore, this impact for DPM health hazards would be less 14 

than significant. No mitigation is required. 15 

Impact AQ-17: Exposure of Sensitive Receptors to Health Hazards in Excess of SJVAPCD’s 16 

Health-Risk Assessment Thresholds 17 

NEPA Effects: Construction activity required for Alternative 6B was assumed to equal activity 18 

required for Alternative 2B. Emissions and associated health risks from exposure to localized DPM 19 

under Alternative 1B would therefore be representative of emissions and health risks generated by 20 

Alternative 6B. As shown in Table 22-40, chronic risk under Alternative 1B would be below the 21 

SJVAPCD’s significance thresholds. However, cancer risk would exceed SJVAPCD’s cancer risk 22 

significance threshold, even with implementation of environmental commitments (see Appendix 3B, 23 

Environmental Commitments). Therefore, this alternative’s effect of exposure of sensitive receptors 24 

to DPM-related health hazards during construction would be adverse.  25 

Mitigation Measure AQ-16 would be available to reduce exposure to substantial cancer risk by 26 

relocating affected receptors. Although Mitigation Measure AQ-16 would reduce the severity of this 27 

effect, the BDCP proponents are not solely responsible for implementation of the measure. If a 28 

landowner chooses not to accept DWR’s offer of relocation assistance, an adverse effect in the form 29 

excess cancer risk above air district thresholds would occur. Therefore, this effect would be adverse. 30 

If, however, all landowners accept DWR’s offer of relocation assistance, effects would not be 31 

adverse. 32 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 33 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 34 

durations. The DPM generated during Alternative 6B construction would not exceed the SJVAPCD’s 35 

chronic non-cancer hazard threshold; however, it would exceed the SJVAPCD’s cancer thresholds. 36 

Therefore, this impact would be significant.  37 

Mitigation Measure AQ-16 would be available to reduce exposure to substantial cancer risk by 38 

relocating affected receptors. Although Mitigation Measure AQ-16 would reduce the severity of this 39 

effect, the BDCP proponents are not solely responsible for implementation of the measure. If a 40 

landowner chooses not to accept DWR’s offer of relocation assistance, a significant impact in the 41 

form excess cancer risk above air district thresholds would occur. Therefore, this effect would be 42 
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significant and unavoidable. If, however, all landowners accept DWR’s offer of relocation assistance, 1 

the impact would be less than significant. 2 

Mitigation Measure AQ-16: Relocate Sensitive Receptors to Avoid Excess Cancer Risk 3 

Please see Mitigation Measure AQ-16 under Impact AQ-16 in the discussion of Alternative 1A. 4 

Impact AQ-18: Exposure of Sensitive Receptors to Coccidioides immitis (Valley Fever)  5 

NEPA Effects: As discussed under Alternative 1A, earthmoving activities during construction could 6 

release C. immitis spores if filaments are present and other soil chemistry and climatic conditions 7 

are conducive to spore development. Receptors adjacent to the construction area may therefore be 8 

exposed to increase risk of inhaling C. immitis spores and subsequent development of Valley Fever. 9 

Dust-control measures are the primary defense against infection (United States Geological Survey 10 

2000). Implementation of advanced air-district recommended fugitive dust controls outlined in 11 

Appendix 3B, Environmental Commitments, would avoid dusty conditions and reduce the risk of 12 

contracting Valley Fever through routine watering and other controls. Therefore, this alternative’s 13 

effect of exposure of sensitive receptors to increased Valley Fever risk during construction would 14 

not be adverse.  15 

CEQA Conclusion: Construction of the water conveyance facility would involve earthmoving 16 

activities that could release C. immitis spores if filaments are present and other soil chemistry and 17 

climatic conditions are conducive to spore development. Receptors adjacent to the construction area 18 

may therefore be exposed to increase risk of inhaling C. immitis spores and subsequent development 19 

of Valley Fever. Implementation of air-district recommended fugitive dust controls outlined in 20 

Appendix 3B, Environmental Commitments, would avoid dusty conditions and reduce the risk of 21 

contracting Valley Fever through routine watering and other controls. Therefore, this impact would 22 

be less than significant. No mitigation is required. 23 

Impact AQ-19: Creation of Potential Odors Affecting a Substantial Number of People during 24 

Construction or Operation of the Proposed Water Conveyance Facility 25 

NEPA Effects: As discussed under Alternative 1A, odors from construction activities would be 26 

localized and generally confined to the immediate area surrounding the construction site. Moreover, 27 

odors would be temporary and localized, and they would cease once construction activities have 28 

been completed. Thus, it is not anticipated that construction of CM1 would create objectionable 29 

odors from construction equipment or asphalt paving. 30 

Construction of the water conveyance facility would require removal of subsurface material during 31 

tunnel excavation and sediment removal. As discussed under Alternative 1A, geotechnical tests 32 

indicate that VOC levels in Plan Area soils are below the method detection limits, indicating that 33 

organic decay of exposed RTM and sediment will be relatively low (URS 2014). Moreover, drying 34 

and stockpiling of the removed RTM and sediment will occur under aerobic conditions, which will 35 

further limit any potential decomposition and associated malodorous products. Accordingly, it is not 36 

anticipated that tunnel and sediment excavation would create objectionable odors. 37 

Typical facilities known to produce odors include landfills, wastewater treatment plants, food 38 

processing facilities, and certain agricultural activities. Alternative 6B would not result in the 39 

addition of facilities associated with odors, and as such, long-term operation of the water 40 

conveyance facility would not result in objectionable odors. 41 
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CEQA Conclusion: Alternative 6B would not result in the addition of major odor producing facilities. 1 

Diesel emissions during construction could generate temporary odors, but these would quickly 2 

dissipate and cease once construction is completed. Likewise, potential odors generated during 3 

asphalt paving would be addressed through mandatory compliance with air district rules and 4 

regulations. While tunnel excavation would unearth substantial quantities of RTM, geotechnical 5 

tests indicate that soils in the Plan Area have relatively low organic constituents. Moreover, drying 6 

and stockpiling of the removed RTM will occur under aerobic conditions, which will further limit 7 

any potential decomposition and associated malodorous products. Accordingly, the impact of 8 

exposure of sensitive receptors to potential odors during construction would be less than 9 

significant. No mitigation is required. 10 

Impact AQ-20: Generation of Criteria Pollutants in the Excess of Federal De Minimis 11 

Thresholds from Construction and Operation and Maintenance of the Proposed Water 12 

Conveyance Facility 13 

NEPA Effects: As discussed above, emissions generated by Alternative 1B within the SFNA, SJVAB, 14 

and SFBAAB would be representative of emissions generated by Alternative 6B (refer to Table 22-15 

41).  16 

Sacramento Federal Nonattainment Area 17 

As shown in Table 22-41, implementation of Alternative 1B (and thus Alternative 6B) would exceed 18 

the following SFNA federal de minimis thresholds: 19 

 ROG: 2023–2024 20 

 NOX: 2018–2028 21 

 PM10: 2024 22 

ROG and NOX are precursors to ozone and NOX is a precursor to PM, for which the SFNA is in 23 

nonattainment for the NAAQS. Sacramento County is also a maintenance area for the PM10 NAAQS. 24 

Since project emissions exceed the federal de minimis thresholds for ROG, NOX, and PM10, a general 25 

conformity determination must be made to demonstrate that total direct and indirect emissions of 26 

ROG, NOX, and PM10would conform to the appropriate SFNA SIP for each year of construction in 27 

which the de minimis thresholds are exceeded. 28 

NOX is also a precursor to PM and can contribute to PM formation. As discussed above, Sacramento 29 

County is currently designated maintenance for the PM10 NAAQS and portions of the SVAB are 30 

designated nonattainment for the PM2.5 NAAQS. NOX emissions in excess of 100 tons per year in 31 

Sacramento County trigger a secondary PM10 precursor threshold, whereas NOX emissions in excess 32 

of 100 tons per year in the SVAB trigger a secondary PM2.5 precursor threshold. Since NOX 33 

emissions can contribute to PM formation, NOX emissions in excess of these secondary precursor 34 

thresholds could conflict with the applicable PM10 and PM2.5 SIPs. Accordingly, NOX offsets pursued 35 

for the purposes of general conformity for those years in which NOX emissions exceed 100 tons must 36 

occur within the federally designated PM2.5 nonattainment and PM10 maintenance areas of the 37 

SVAB.  38 

As shown in Table 22-31, NOX emissions generated by construction activities in SMAQMD 39 

(Sacramento County) would exceed 100 tons per year between 2019 and 2027. The project 40 

therefore triggers the secondary PM10 precursor threshold, requiring all NOX offsets for 2019 41 

through 2027 to occur within Sacramento County.  42 
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Given the magnitude of NOX emissions and the limited geographic scope available for offsets in 2019 1 

through 2027 (Sacramento County), neither Mitigation Measures AQ-1a nor 1b could feasibly reduce 2 

NOX emissions to net zero for the purposes of general conformity. 57 This impact would be adverse. 3 

In the event that Alternative 6B is selected as the APA, Reclamation, USFWS, and NMFS would need 4 

to demonstrate that conformity is met for NOX and secondary PM10 formation through a local air 5 

quality modeling analysis (i.e., dispersion modeling) or other acceptable methods to ensure project 6 

emissions do not cause or contribute to any new violations of the NAAQS or increase the frequency 7 

or severity of any existing violations. 8 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 9 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 10 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 11 

Thresholds for Other Pollutants 12 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A.  13 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 14 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 15 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 16 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 17 

Other Pollutants 18 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 19 

San Joaquin Valley Air Basin 20 

As shown in Table 22-41, implementation of Alternative 1B (and thus Alternative 6B) would exceed 21 

SJVAB federal de minimis thresholds for the following pollutants and years. 22 

 ROG: 2018–2024 23 

 NOX: 2018–2024 24 

 PM10: 2019 25 

ROG and NOX are precursors to ozone and NOX is a precursor to PM, for which the SJVAB is in 26 

nonattainment for the NAAQS. Likewise, the SJVAB is current classified as a maintenance area for 27 

PM10. Since project emissions exceed the federal de minimis threshold for ROG, NOX, and PM10, a 28 

general conformity determination must be made to demonstrate that total direct and indirect 29 

emissions would conform to the appropriate SJVAB SIPs for each year of construction for which the 30 

de minimis thresholds are exceed. 31 

NOX is also a precursor to PM and can contribute to PM formation. As discussed above, the SJVAB is 32 

currently designated maintenance for the PM10 NAAQS and nonattainment for the PM2.5 NAAQS. 33 

NOX emissions in excess of 100 tons per year trigger a secondary PM precursor threshold, and could 34 

conflict with the applicable PM10 and PM2.5 SIPs. As shown in Table 22-41, NOX emissions 35 

                                                             
57 The secondary PM precursor thresholds are triggered through the General Conformity Regulation (40 CFR 
93.153 (a)(1)). Accordingly, confinement of the geographic scope for available offsets only applies to the General 
Conformity determination and does not influence mitigation feasibility for Impacts AQ-1 or AQ-28.  
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generated by construction activities in the SJVAB would exceed 100 tons per year between 2019 and 1 

2022. NOX offsets pursued for the purposes of general conformity for those years in which NOX 2 

emissions exceed 100 tons must occur within the federally designated PM2.5 nonattainment and 3 

PM10 maintenance areas of the SJVAB, which are consistent with the larger nonattainment 4 

boundary for ozone. 5 

As shown in Appendix 22E, General Conformity Determination, Attachment 22E-1, SJVAPCD confirms 6 

that sufficient emissions reduction credits would be available to fully offset ROG, NOX, and PM10 7 

emissions in excess of the federal de minimis thresholds zero through implementation of Mitigation 8 

Measures AQ-4a and 4b. Mitigation Measures AQ-4a and 4b will ensure the requirements of the 9 

mitigation and offset program are implemented and conformity requirements for ROG, NOX, and 10 

PM10 are met, should Alternative 6B be selected as the APA. 11 

Mitigation Measure AQ-4a: Mitigate and Offset Construction-Generated Criteria Pollutant 12 

Emissions within SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General 13 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 14 

Applicable SJVAPCD CEQA Thresholds for Other Pollutants 15 

Please see Mitigation Measure AQ-4a under Impact AQ-4 in the discussion of Alternative 1A. 16 

Mitigation Measure AQ-4b: Develop an Alternative or Complementary Offsite Mitigation 17 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 18 

within the SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General Conformity 19 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable SJVAPCD 20 

CEQA Thresholds for Other Pollutants 21 

Please see Mitigation Measure AQ-4b under Impact AQ-4 in the discussion of Alternative 1A. 22 

San Francisco Bay Area Air Basin 23 

As shown in Table 22-41, implementation of the Alternative 1B (and thus Alternative 6B) would not 24 

exceed any of the SFBAAB federal de minimis thresholds. Accordingly, a general conformity 25 

determination is not required as total direct and indirect emissions of NOX would conform to the 26 

appropriate SFBAAB SIPs. 27 

CEQA Conclusion: SFNA and SJVAB are classified as nonattainment or maintenance areas with 28 

regard to the ozone and PM10 NAAQS, and the impact of increases in criteria pollutant emissions 29 

above the air basin de minimis thresholds could conflict with or obstruct implementation of the 30 

applicable air quality plans. Since construction emissions in the SFNA and SJVAB would exceed the 31 

de minimis thresholds for ROG, NOX, and PM10, this impact would be significant.  32 

Mitigation Measures AQ-4a and AQ-4b would ensure project emissions would not result in an 33 

increase in regional ROG, NOX, or PM10 in the SJVAB. These measures would therefore ensure total 34 

direct and indirect ROG, NOX, and PM10 emissions generated by the project would conform to the 35 

appropriate SJVAB SIPs by offsetting the action’s emissions in the same or nearby area to net zero. 36 

Accordingly, impacts would be less than significant with mitigation in the SJVAB.  37 

Although Mitigation Measures AQ-1a and AQ-1b would reduce NOX in the SFNA, given the magnitude 38 

of NOX emissions and the limited geographic scope available for offsets (Sacramento County), 39 

neither measure could feasibly reduce NOX emissions to net zero for the purposes of general 40 

conformity. This impact would be significant and unavoidable in the SFNA.  41 
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Emissions generated within the SFBAAB would not exceed the SFBAAB de minimis thresholds and 1 

would therefore conform to the appropriate SFBAAB SIPs. No mitigation is required.  2 

Impact AQ-21: Generation of Cumulative Greenhouse Gas Emissions during Construction of 3 

the Proposed Water Conveyance Facility 4 

NEPA Effects: Construction activity required for Alternative 6B was assumed to equal activity 5 

required for Alternative 1B. Emissions generated by Alternative 1B would therefore be 6 

representative of emissions generated by Alternative 6B. As shown in Table 22-42, construction of 7 

Alternative 6B would generate a total of 2.0 million metric tons of GHG emissions. As discussed in 8 

section 22.3.2, Determination of Effects, any increase in emissions above net zero associated with 9 

construction of the BDCP water conveyance features would be adverse. Accordingly, this effect 10 

would be adverse. Mitigation Measure AQ-21, which would develop a GHG Mitigation Program to 11 

reduce construction-related GHG emissions to net zero, is available address this effect. 12 

CEQA Conclusion: Construction of Alternative 6B would generate a total of 2.0 million metric tons of 13 

GHG emissions. This is equivalent to adding 427,000 typical passenger vehicles to the road during 14 

construction (U.S. Environmental Protection Agency 2014e). As discussed in section 22.3.2, 15 

Determination of Effects, any increase in emissions above net zero associated with construction of 16 

the BDCP water conveyance features would be significant. Mitigation Measure AQ-21 would develop 17 

a GHG Mitigation Program to reduce construction-related GHG emissions to net zero. Accordingly, 18 

this impact would be less-than-significant with implementation of Mitigation Measure AQ-21. 19 

Mitigation Measure AQ-21: Develop and Implement a GHG Mitigation Program to Reduce 20 

Construction Related GHG Emissions to Net Zero (0) 21 

Please see Mitigation Measure AQ-21 under Impact AQ-21 in the discussion of Alternative 1A. 22 

Impact AQ-22: Generation of Cumulative Greenhouse Gas Emissions from Operation and 23 

Maintenance of the Proposed Water Conveyance Facility and Increased Pumping 24 

NEPA Effects: Operation of Alternative 6B would generate direct and indirect GHG emissions. 25 

Sources of direct emissions include heavy-duty equipment, on road crew trucks, and employee 26 

vehicle traffic. Indirect emissions would be generated predominantly by electricity consumption 27 

required for pumping as well as, maintenance, lighting, and other activities.  28 

Table 22-127 summarizes long-term operational GHG emissions associated with operations, 29 

maintenance, and increased SWP pumping. Emissions were quantified for both ELT and LLT 30 

conditions, although activities would take place annually until project decommissioning. Emissions 31 

include state mandates to reduce GHG emissions (described in Impact AQ-21) are presented (there 32 

are no BDCP specific operational environmental commitments). Total CO2e emissions are compared 33 

to both the No Action Alternative (NEPA point of comparison) and Existing Conditions (CEQA 34 

baseline). As discussed in Section 22.3.1.2, equipment emissions are assumed to be zero under both 35 

the No Action Alternative (NEPA point of comparison) and Existing Conditions (CEQA baseline). The 36 

equipment emissions presented in Table 22-127 are therefore representative of project impacts for 37 

both the NEPA and CEQA analysis. 38 
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Table 22-127. GHG Emissions from Operation, Maintenance, and Increased SWP Pumping, Alternative 1 

6B (metric tons/year) 2 

Condition  

Equipment 

CO2e 

Electricity CO2e 

 

Total CO2e 

NEPA Point of 

Comparison 

CEQA 

Baseline 

NEPA Point of 

Comparison 

CEQA 

Baseline 

ELT  436 - -105,213  - -104,778 

LLT 418 -18,661 -44,927  -18,243 -44,508 

Note: The NEPA point of comparison compares total CO2e emissions after implementation of Alternative 6B to 
the No Action Alternative, whereas the CEQA baseline compares total CO2e emissions to Existing 
Conditions. Negative values represent a net GHG reduction. 

 3 

Table 22-45 summarizes equipment CO2e emissions that would be generated in the BAAQMD, 4 

SMAQMD, and SJVAPCD (no operational emissions would be generated in the YSAQMD). The table 5 

does not include emissions from concrete absorption or SWP pumping as these emissions would be 6 

generated by power plants located throughout the state (see discussion preceding this impact 7 

analysis). GHG emissions presented in Table 22-45 are therefore provided for information purposes 8 

only. 9 

SWP Operational and Maintenance GHG Emissions Analysis 10 

Alternative 6B would not add any additional net electricity demand to operation of the SWP and 11 

would in fact result in a net reduction in electricity demand (see Table 22-127). Therefore, there will 12 

be no impact on SWP operational emissions. 13 

A small amount of additional GHG emissions from equipment would be emitted as a result of the 14 

maintenance of new facilities associated with Alternative 6B (Table 22-127). Emissions from 15 

additional maintenance activities would become part of the overall DWR maintenance program for 16 

the SWP and would be managed under DWR’s CAP. 17 

The CAP sets forth DWR’s plan to manage its activities and operations to achieve its GHG emissions 18 

reduction goals. The CAP commits DWR to monitoring its emissions each year and evaluating its 19 

emissions every five years to determine whether it is on a trajectory to achieve its GHG emissions 20 

reduction goals. If it appears that DWR will not meet the GHG emission reduction goals established 21 

in the plan, DWR may make adjustments to existing emissions reduction measures, devise new 22 

measures to ensure achievement of the goals, or take other action. 23 

Consistent with the analysis contained in the CAP and associated Initial Study and Negative 24 

Declaration for the CAP, BDCP Alternative 6B would not adversely affect DWR’s ability to achieve 25 

the GHG emissions reduction goals set forth in the CAP. Further, Alternative 6B would not conflict 26 

with any of DWR’s specific action GHG emissions reduction measures and implements all applicable 27 

project level GHG emissions reduction measures as set forth in the CAP. BDCP Alternative 6B is 28 

therefore consistent with the analysis performed in the CAP. There would be no adverse effect.  29 

CEQA Conclusion: SWP GHG emissions currently are below 1990 levels and achievement of the 30 

goals of the CAP means that total DWR GHG emissions will be reduced to 50% of 1990 levels by 31 

2020 and to 80% of 1990 levels by 2050. The implementation of BDCP Alternative 6B would not 32 

affect DWR’s established emissions reduction goals or baseline (1990) emissions and therefore 33 

would not result in a change in total DWR emissions that would be considered significant. Prior 34 
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adoption of the CAP by DWR already provides a commitment on the part of DWR to make all 1 

necessary modifications to DWR’s REPP (as described above) or any other GHG emission reduction 2 

measure in the CAP that are necessary to achieve DWR’s GHG emissions reduction goals. Therefore 3 

no amendment to the approved CAP is necessary to ensure the occurrence of the additional GHG 4 

emissions reduction activities needed to account for BDCP-related operational or maintenance 5 

emissions. The effect of BDCP Alternative 6B with respect to GHG emissions is less than cumulatively 6 

considerable and therefore less than significant. No mitigation is required. 7 

Impact AQ-23: Generation of Cumulative Greenhouse Gas Emissions from Increased CVP 8 

Pumping as a Result of Implementation of CM1 9 

NEPA Effects: As previously discussed, DWR’s CAP cannot be used to evaluate environmental 10 

impacts associated with increased CVP pumping, as emissions associated with CVP are not under 11 

DWR’s control and are not included in the CAP. Accordingly, GHG emissions resulting from increased 12 

CVP energy use are evaluated separately from GHG emissions generated as a result of SWP energy 13 

use. 14 

Under Alternative 6B, operation of the CVP yields the generation of clean, GHG emissions-free, 15 

hydroelectric energy. This electricity is sold into the California electricity market or directly to 16 

energy users. Analysis of the existing and future no action condition indicates that the CVP generates 17 

and will continue to generate all of the electricity needed to operate the CVP system and 18 

approximately 3,500 GWh of excess hydroelectric energy that would be sold to energy users 19 

throughout California. 20 

Implementation of Alternative 6B is neither expected to require additional electricity over the No 21 

Action Alternative nor reduce the amount of excess CVP generation available for sale from the CVP 22 

to electricity users. The CVP is operated using energy generated at CVP hydroelectric facilities and 23 

therefore results in no GHG emissions. Rather, implementation of Alternative 6B would reduce GHG 24 

emissions by 24,398 to 31,398 metric tons of CO2e, relative to the No Action Alternative (depending 25 

on whether the RPS is assumed in the emissions calculations). Accordingly, there would be no 26 

adverse effect. 27 

CEQA Conclusion: Implementation of Alternative 6B is neither expected to require additional 28 

electricity over Existing Conditions nor reduce the amount of excess CVP generation available for 29 

sale from the CVP to electricity users. All power supplied to CVP facilities would continue to be 30 

supplied by GHG emissions-free hydroelectricity and there would be no increase in GHG emissions 31 

over Existing Conditions as a result of CVP operations. The impact would be less than significant and 32 

no mitigation is required. 33 

Impact AQ-24: Generation of Regional Criteria Pollutants from Implementation of CM2–CM11 34 

NEPA Effects: Table 22-29 summarizes potential construction and operational emissions that may 35 

be generated by implementation of CM2–CM11. See the discussion of Impact AQ-24 under 36 

Alternative 1A. 37 

Criteria pollutants from restoration and enhancement actions could exceed applicable general 38 

conformity de minimis levels and applicable local thresholds. The effect would vary according to the 39 

equipment used in construction of a specific conservation measure, the location, the timing of the 40 

actions called for in the conservation measure, and the air quality conditions at the time of 41 

implementation; these effects would be evaluated and identified in the subsequent project-level 42 
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environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. The 1 

effect of increases in emissions during implementation of CM2–CM11 in excess of applicable general 2 

conformity de minimis levels and air district regional thresholds (Table 22-8) could violate air basin 3 

SIPs and worsen existing air quality conditions. Mitigation Measure AQ-24 would be available to 4 

reduce this effect, but emissions would still be adverse. 5 

CEQA Conclusion: Construction and operational emissions associated with the restoration and 6 

enhancement actions would result in a significant impact if the incremental difference, or increase, 7 

relative to Existing Conditions exceeds the applicable local air district thresholds shown in Table 22-8 

8; these effects are expected to be further evaluated and identified in the subsequent project-level 9 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. 10 

Mitigation Measure AQ-24 would be available to reduce this effect, but may not be sufficient to 11 

reduce emissions below applicable air quality management district thresholds (see Table 22-8). 12 

Consequently, this impact would be significant and unavoidable. 13 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 14 

District Regulations and Recommended Mitigation are Incorporated into Future 15 

Conservation Measures and Associated Project Activities 16 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 17 

Impact AQ-25: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 18 

Matter, Carbon Monoxide, and Diesel Particulate Matter from Implementation of CM2–CM11 19 

NEPA Effects: The potential for Alternative 6B to expose sensitive receptors increased health 20 

hazards from localized PM, CO, and DPM would be similar to Alternative 1A. Activities shown in 21 

Table 22-29 with the greatest potential to have short or long-term air quality impacts are also 22 

anticipated to have the greatest potential to expose receptors to substantial pollutant 23 

concentrations. The effect would vary according to the equipment used, the location and timing of 24 

the actions called for in the conservation measure, the meteorological and air quality conditions at 25 

the time of implementation, and the location of receptors relative to the emission source. Potential 26 

health effects would be evaluated and identified in the subsequent project-level environmental 27 

analysis conducted for the CM2–CM11 restoration and enhancement actions. 28 

The effect of increases in PM, CO, or DPM (cancer and non-cancer-risk) in excess of applicable air 29 

district thresholds (Table 22-8) at receptor locations could result in adverse health impacts. 30 

Mitigation Measures AQ-24 and AQ-25 would be available to reduce this effect. 31 

CEQA Conclusion: Construction and operational emissions associated with the restoration and 32 

enhancement actions under Alternative 6B would result in a significant impact if PM, CO, or DPM 33 

(cancer and non-cancer-risk) concentrations at receptor locations exceed the applicable local air 34 

district thresholds shown in Table 22-8; these effects are expected to be further evaluated and 35 

identified in the subsequent project-level environmental analysis conducted for the CM2–CM11 36 

restoration and enhancement actions. Mitigation Measures AQ-24 and AQ-25 would ensure localized 37 

concentrations at receptor locations would be below applicable air quality management district 38 

thresholds (see Table 22-8). Consequently, this impact would be less than significant.  39 
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Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 1 

District Regulations and Recommended Mitigation are Incorporated into Future 2 

Conservation Measures and Associated Project Activities 3 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 4 

Mitigation Measure AQ-25: Prepare a Project-Level Health Risk Assessment to Reduce 5 

Potential Health Risks from Exposure to Localized DPM and PM Concentrations  6 

Please see Mitigation Measure AQ-25 under Impact AQ-25 in the discussion of Alternative 1A. 7 

Impact AQ-26: Creation of Potential Odors Affecting a Substantial Number of People from 8 

Implementation of CM2–CM11 9 

NEPA Effects: The potential for Alternative 6B to expose sensitive receptors increased odors would 10 

be similar to Alternative 1A. Accordingly, construction activities associated with CM2-CM11 are not 11 

anticipated to result in nuisance odors. Similarly, while restored land uses associated with the 12 

program have the potential to generate odors from natural processes, the emissions would be 13 

similar in origin and magnitude to the existing land use types in the restored area (e.g., managed 14 

wetlands). Moreover, specific odor effects would be evaluated and identified in the subsequent 15 

project-level environmental analysis conducted for the CM2–CM11 restoration and enhancement 16 

actions. Accordingly, odor-related effects associated with CM2–CM11 would not be adverse.  17 

CEQA Conclusion: Alternative 6B would not result in the addition of major odor producing facilities. 18 

Diesel emissions during construction could generate temporary odors, but these would quickly 19 

dissipate and cease once construction is completed. Increases in wetland, tidal, and upland habitats 20 

may increase the potential for odors from natural processes. However, the origin and magnitude of 21 

odors would be similar to the existing land use types in the restored area (e.g., managed wetlands). 22 

Moreover, specific odor impacts would be evaluated and identified in the subsequent project-level 23 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. 24 

Accordingly, the impact of exposure of sensitive receptors to potential odors would be less than 25 

significant. No mitigation is required. 26 

Impact AQ-27: Generation of Cumulative Greenhouse Gas Emissions from Implementation of 27 

CM2–CM11 28 

NEPA Effects: CM2–CM11 implemented under Alternative 6B would result in local GHG emissions 29 

from construction equipment and vehicle exhaust, similar to Alternative 1A. Restoration activities 30 

with the greatest potential for emissions include those that break ground and require use of 31 

earthmoving equipment. The type of restoration action and related construction equipment use are 32 

shown in Table 22-29. Implementing CM2–CM11 would also affect long-term sequestration rates 33 

through land use changes, such as conversion of agricultural land to wetlands, inundation of peat 34 

soils, drainage of peat soils, and removal or planting of carbon-sequestering plants. 35 

Without additional information on site-specific characteristics associated with each of the 36 

restoration components, a complete assessment of GHG flux from CM2–CM11 is currently not 37 

possible. The effect of carbon sequestration and CH4 generation would vary by land use type, season, 38 

and chemical and biological characteristics; these effects would be evaluated and identified in the 39 

subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 40 

enhancement actions. Mitigation Measures AQ-24 and AQ-27 would be available to reduce this 41 
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effect. However, due to the potential for increases in GHG emissions from construction and land use 1 

change, this effect would be adverse. 2 

CEQA Conclusion: The restoration and enhancement actions under Alternative 6B could result in a 3 

significant impact if activities are inconsistent with applicable GHG reduction plans, do not 4 

contribute to a lower carbon future, or generate excessive emissions, relative to other projects 5 

throughout the state. These effects are expected to be further evaluated and identified in the 6 

subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 7 

enhancement actions. Mitigation Measures AQ-24 and AQ-27 would be available to reduce this 8 

impact, but may not be sufficient to reduce to a less-than-significant level. Consequently, this impact 9 

would be significant and unavoidable. 10 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 11 

District Regulations and Recommended Mitigation are Incorporated into Future 12 

Conservation Measures and Associated Project Activities 13 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 14 

Mitigation Measure AQ-27: Prepare a Land Use Sequestration Analysis to Quantify and 15 

Mitigate (as Needed) GHG Flux Associated with Conservation Measures and Associated 16 

Project Activities 17 

Please see Mitigation Measure AQ-27 under Impact AQ-27 in the discussion of Alternative 1A. 18 

22.3.3.13 Alternative 6C—Isolated Conveyance with West Alignment and 19 

Intakes W1–W5 (15,000 cfs; Operational Scenario D 20 

A total of five intakes would be constructed under Alternative 6C. They would be sited on the west 21 

bank of the Sacramento River, opposite the locations identified for the pipeline/tunnel and east 22 

alignments. Under this alternative, water would be carried south in a canal along the western side of 23 

the Delta to an intermediate pumping plant and then pumped through a tunnel to a continuing canal 24 

to the proposed Byron Tract Forebay immediately northwest of Clifton Court Forebay (Figures 3-6 25 

and 3-15 in Chapter 3, Description of Alternatives). 26 

Construction and operation of Alternative 6C would require the use of electricity, which would be 27 

supplied by the California electrical grid. Power plants located throughout the state supply the grid 28 

with power, which will be distributed to the Study area to meet project demand. Power supplied by 29 

statewide power plants will generate criteria pollutants. Because these power plants are located 30 

throughout the state, criteria pollutant emissions associated with Alternative 6C electricity demand 31 

cannot be ascribed to a specific air basin or air district within the Study area. Criteria pollutant 32 

emissions from electricity consumption are therefore provided for informational purposes only and 33 

are not included in the impact conclusion. 34 

Construction activity required for Alternative 6C was assumed to equal activity required for 35 

Alternative 1C. Construction emissions generated by Alternative 1C would therefore be 36 

representative of emissions generated by Alternative 6C. Refer to Table 22-47 for a summary of 37 

criteria pollutants during construction (years 2016 through 2029) of Alternative 1C that are 38 

applicable to this alternative. Operational emissions would be different from Alternative 1C and are 39 

provided in Table 22-128. Negative values represent an emissions benefit, relative to the No Action 40 

Alternative or Existing Conditions. 41 
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Table 22-128. Criteria Pollutant Emissions from Electricity Consumption: Net Project Operations, 1 

Alternative 6C (tons/year) a,b 2 

Year Analysis ROG CO NOX PM10 PM2.5c SO2 

ELT CEQA -1 -14 -193 -16 -16 -81 

LLT NEPA -1 -7 -96 -8 -8 -40 

LLT CEQA -2 -19 -261 -22 -22 -110 

NEPA = Compares criteria pollutant emissions after implementation of Alternative 6C to the No Action 
Alternative. 

CEQA = Compares criteria pollutant emissions after implementation of Alternative 6C to Existing 
Conditions. 

a Emissions assume implementation of RPS (see Appendix 22A, Air Quality Analysis Methodology). Power 
plants that generate electricity for the proposed project would be subject to local air district permitting 
requirements, including standards to implement BACT to reduce criteria pollutant emissions. 

b Because GHG emissions are cumulative (see Section 22.3.2.1) and not evaluated at the local air basin or 
air district level, they are discussed in Impacts AQ-21 and AQ-22. The GHG analysis for SWP power 
utilizes actual and forecasted GHG emissions rates for the SWP system, which differs slightly from the 
above analysis. Statewide grid average emission factors were utilized for the above analysis as criteria 
pollutant emission factors for SWP were unavailable. Please also note that the above analysis does not 
account for additional renewable energy that will be procured through modifications to DWR’s REPP 
(see Impact AQ-22). Accordingly, the emissions results presented above represent a conservative 
assessment of potential criteria pollutant emissions. 

c Emission factors for PM2.5 are currently unavailable. Consequently, PM2.5 emissions were assumed to 
equal PM10 emissions. Because PM2.5 represents a fraction of PM10, this approach represents a 
conservative assessment of PM2.5 emissions from electricity consumption. 

 3 

Impact AQ-1: Generation of Criteria Pollutants in Excess of the SMAQMD Regional Thresholds 4 

during Construction of the Proposed Water Conveyance Facility 5 

NEPA Effects: Construction activity required for Alternative 6C was assumed to equal activity 6 

required for Alternative 1C. Emissions generated by Alternative 1C would therefore be 7 

representative of emissions generated by Alternative 6C. As shown in Table 22-48, emissions would 8 

exceed SMAQMD’s daily NOX threshold, even with implementation of environmental commitments.  9 

Since NOX is a precursor to ozone and PM, exceedances of SMAQMD’s daily NOX threshold could 10 

impact both regional ozone and PM formation, which could worsen regional air quality and air basin 11 

attainment of the NAAQS and CAAQS. 12 

While equipment could operate at any work area identified for this alternative, the highest level of 13 

NOX emissions in the SMAQMD are expected to occur at those sites where the duration and intensity 14 

of construction activities would be greatest. This includes all intake and intake pumping plant sites 15 

along the west bank of the Sacramento River, as well as the intermediate pumping plant site. See the 16 

discussion of Impact AQ-1 under Alternative 1C. 17 

Environmental commitments will reduce construction-related emissions; however, as shown in 18 

Table 22-48, NOX emissions would still exceed SMAQMD’s threshold identified in Table 22-8 and 19 

would result in an adverse effect to air quality.  20 
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Mitigation Measures AQ-1a and AQ-1b would be available to reduce NOX emissions, and would thus 1 

address regional effects related to secondary ozone and PM formation. 2 

CEQA Conclusion: NOX emissions and generated during construction would exceed SMAQMD 3 

threshold identified in Table 22-8. Since NOX is a precursor to ozone and PM, exceedances of 4 

SMAQMD’s daily NOX threshold could impact both regional ozone and PM formation. SMAQMD’s 5 

regional emissions thresholds (Table 22-8) have been adopted to ensure projects do not hinder 6 

attainment of the CAAQS or NAAQS. The impact of generating NOX emissions in excess of local air 7 

district thresholds would therefore violate applicable air quality standards in the Study area and 8 

could contribute to or worsen an existing air quality conditions. This would be a significant impact. 9 

Mitigation Measures AQ-1a and AQ-1b would be available to reduce NOX emissions to a less-than-10 

significant level by offsetting emissions to quantities below SMAQMD CEQA thresholds (see Table 11 

22-8). 12 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 13 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 14 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 15 

Thresholds for Other Pollutants 16 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A. 17 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 18 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 19 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 20 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 21 

Other Pollutants 22 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 23 

Impact AQ-2: Generation of Criteria Pollutants in Excess of the YSAQMD Regional Thresholds 24 

during Construction of the Proposed Water Conveyance Facility 25 

NEPA Effects: Construction activity required for Alternative 6C within the YSAQMD was assumed to 26 

equal activity required for Alternative 1C. Emissions generated by Alternative 1C would therefore be 27 

representative of emissions generated by Alternative 6C. As shown in Table 22-48, emissions would 28 

exceed YSAQMD’s ROG, NOX, and PM10 thresholds, even with implementation of environmental 29 

commitments (see Appendix 3B, Environmental Commitments).  30 

Since ROG and NOX are precursors to ozone and PM, exceedances of SMAQMD’s daily ROG and NOX 31 

thresholds could impact both regional ozone and PM formation, which could worsen regional air 32 

quality and air basin attainment of the NAAQS and CAAQS. Similarly, exceedances of YSAQMD’s 33 

PM10 threshold could impede attainment of the NAAQS and CAAQS for PM10.  34 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 35 

construction-related emissions; however, as shown in Table 22-48, ROG, NOX, and PM10 emissions 36 

would still exceed the applicable YSAQMD thresholds identified in Table 22-8 and result in an 37 

adverse regional effect to air quality. Mitigation Measures AQ-1a and AQ-1b are available to reduce 38 

ROG, NOX, and PM10 emissions, and would thus address regional effects related to secondary ozone 39 

and PM formation.  40 



 Air Quality and Greenhouse Gases 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

22-408 
2015 

ICF 00139.14 

 

CEQA Conclusion: Emissions of ROG, NOX, and PM10 generated during construction would exceed 1 

YSAQMD’s regional thresholds identified in Table 22-8. Since ROG and NOX are precursors to ozone 2 

and PM, exceedances of SMAQMD’s daily ROG and NOX thresholds could impact both regional ozone 3 

and PM formation, which could worsen regional air quality and air basin attainment of the NAAQS 4 

and CAAQS. Similarly, exceedances of YSAQMD’s PM10 threshold could impede attainment of the 5 

NAAQS and CAAQS for PM10. YSAQMD’s regional emissions thresholds (Table 22-8) have been 6 

adopted to ensure projects do not hinder attainment of the CAAQS or NAAQS. The impact of 7 

generating ROG, NOX, and PM10 in excess of local air district regional thresholds would therefore 8 

violate applicable air quality standards in the study area and could contribute to or worsen an 9 

existing air quality conditions. This would be a significant impact. Mitigation Measures AQ-1a and 10 

AQ-1b would be available to reduce ROG, NOX, and PM10 emissions to a less-than-significant level by 11 

offsetting emissions to quantities below YSAQMD CEQA thresholds (see Table 22-8).  12 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 13 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 14 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 15 

Thresholds for Other Pollutants 16 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A. 17 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 18 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 19 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 20 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 21 

Other Pollutants 22 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 23 

Impact AQ-3: Generation of Criteria Pollutants in Excess of the BAAQMD Regional Thresholds 24 

during Construction of the Proposed Water Conveyance Facility 25 

NEPA Effects: Construction activity required for Alternative 6C was assumed to equal activity 26 

required for Alternative 1C. Emissions generated by Alternative 1C would therefore be 27 

representative of emissions generated by Alternative 6C. As shown in Table 22-48, construction 28 

emissions would exceed BAAQMD’s daily ROG and NOX thresholds, even with implementation of 29 

environmental commitments. All other pollutants would be below air district thresholds and 30 

therefore would not result in an adverse air quality effect. 31 

Since ROG and NOX are precursors to ozone and NOX is a precursor to PM, exceedances of BAAQMD’s 32 

ROG and NOX thresholds could impact both regional ozone and PM formation, which could worsen 33 

regional air quality and air basin attainment of the NAAQS and CAAQS. 34 

While equipment could operate at any work area identified for this alternative, the highest level of 35 

ROG and NOX emissions in the BAAQMD are expected to occur at those sites where the duration and 36 

intensity of construction activities would be greatest, including the site of the Byron Tract Forebay 37 

adjacent to and northwest of Clifton Court Forebay. 38 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 39 

construction-related emissions; however, as shown in Table 22-48, ROG and NOX emissions would 40 

still exceed BAAQMD’s thresholds identified in Table 22-8 and would result in an adverse effect to 41 
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air quality. Although Mitigation Measures AQ-3a and AQ-3b would reduce ROG and NOX, given the 1 

magnitude of estimated emissions, neither measure would reduce emissions below district 2 

thresholds.58 Accordingly, this effect would be adverse. 3 

CEQA Conclusion: Emissions of ROG and NOX generated during construction would exceed BAAQMD 4 

thresholds identified in Table 22-8. Since ROG and NOX are precursors to ozone and NOX is a 5 

precursor to PM, exceedances of BAAQMD’s ROG and NOX thresholds could impact both regional 6 

ozone and PM formation. BAAQMD’s regional emissions thresholds (Table 22-8) have been adopted 7 

to ensure projects do not hinder attainment of the CAAQS or NAAQS. The impact of generating 8 

emissions in excess of local air district thresholds would therefore violate applicable air quality 9 

standards in the Study area and could contribute to or worsen an existing air quality conditions. 10 

Although Mitigation Measures AQ-3a and AQ-3b would reduce ROG and NOX, given the magnitude of 11 

estimated emissions, neither measure would reduce emissions below district thresholds. 12 

Accordingly, this impact would be significant and unavoidable. 13 

Mitigation Measure AQ-3a: Mitigate and Offset Construction-Generated Criteria Pollutant 14 

Emissions within BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 15 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 16 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 17 

Please see Mitigation Measure AQ-3a under Impact AQ-3 in the discussion of Alternative 1A. 18 

Mitigation Measure AQ-3b: Develop an Alternative or Complementary Offsite Mitigation 19 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 20 

within the BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 21 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 22 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 23 

Please see Mitigation Measure AQ-3b under Impact AQ-3 in the discussion of Alternative 1A. 24 

Impact AQ-4: Generation of Criteria Pollutants in Excess of the SJVAPCD Regional Thresholds 25 

during Construction of the Proposed Water Conveyance Facility 26 

NEPA Effects: Construction of Alternative 6C would occur in the YSAQMD SMAQMD, and BAAQMD. 27 

No construction emissions would be generated in the SJVAPCD. Consequently, construction of 28 

Alternative 6C would neither exceed the SJVAPCD regional thresholds of significance nor result in an 29 

adverse effect to air quality. 30 

CEQA Conclusion: Construction emissions generated by the alternative would not exceed SJVAPCD’s 31 

regional thresholds of significance. This impact is would be less than significant. 32 

                                                             
58 The amount of moneys required to achieve sufficient contracts to reduce project emissions below air district 
thresholds would require immediate and substantial outreach, staffing, and other resources. There are also a 
number of hurdles related to accelerating equipment turnover and identifying available projects. While the 
mitigation measure will reduce project emissions, it is unlikely sufficient resources can be identified to reduce 
emissions by the amount required to achieve a less-than-significant finding.  
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Impact AQ-5: Generation of Criteria Pollutants in Excess of the SMAQMD Regional Thresholds 1 

from Operation and Maintenance of the Proposed Water Conveyance Facility 2 

NEPA Effects: Operations and maintenance activities in SMAQMD required for Alternative 6C were 3 

assumed to equal activities required for Alternative 1C. Emissions generated by Alternative 1C 4 

would therefore be representative of emissions generated by Alternative 6C. As shown in Table 22-5 

49, emissions would not exceed SMAQMD’s regional thresholds of significance and there would be 6 

no adverse effect. See the discussion of Impact AQ-5 under Alternative 1C. 7 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 8 

exceed SMAQMD regional thresholds for criteria pollutants. SMAQMD’s regional emissions 9 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 10 

CAAQS or NAAQS. The impact of generating emissions in excess of local air district would therefore 11 

violate applicable air quality standards in the Study area and could contribute to or worsen an 12 

existing air quality conditions. Because project operations would not exceed SMAQMD regional 13 

thresholds, the impact would be less than significant. No mitigation is required. 14 

Impact AQ-6: Generation of Criteria Pollutants in Excess of the YSAQMD Regional Thresholds 15 

from Operation and Maintenance of the Proposed Water Conveyance Facility 16 

NEPA Effects: Operations and maintenance activities in YSAQMD required for Alternative 6C were 17 

assumed to equal activities required for Alternative 1C. Emissions generated by Alternative 1C 18 

would therefore be representative of emissions generated by Alternative 6C. As shown in Table 22-19 

49, emissions would not exceed YSAQMD’s regional thresholds of significance and there would be no 20 

adverse effect. See the discussion of Impact AQ-6 under Alternative 1C. 21 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 22 

exceed YSAQMD’s regional thresholds for criteria pollutants. YSAQMD’s regional emissions 23 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 24 

CAAQS. Projects that do not violate YSAQMD’s regional thresholds will therefore not conflict with 25 

local, state, and federal efforts to improve regional air quality in the SFNA. The impact would be less 26 

than significant. 27 

Impact AQ-7: Generation of Criteria Pollutants in Excess of the BAAQMD Regional Thresholds 28 

from Operation and Maintenance of the Proposed Water Conveyance Facility 29 

NEPA Effects: Operations and maintenance activities in BAAQMD required for Alternative 6C were 30 

assumed to equal activities required for Alternative 1C. Emissions generated by Alternative 1C 31 

would therefore be representative of emissions generated by Alternative 6C. As shown in Table 22-32 

49, emissions would not exceed BAAQMD’s regional thresholds of significance and there would be 33 

no adverse effect. See the discussion of Impact AQ-7 under Alternative 1C. 34 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 35 

exceed BAAQMD regional thresholds for criteria pollutants. The BAAQMD’s regional emissions 36 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 37 

CAAQS or NAAQS. The impact of generating emissions in excess of local air district thresholds would 38 

violate applicable air quality standards in the Study area and could contribute to or worsen an 39 

existing air quality conditions. Because project operations would not exceed BAAQMD regional 40 

thresholds, the impact would be less than significant. No mitigation is required. 41 
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Impact AQ-8: Generation of Criteria Pollutants in Excess of the SJVAPCD Regional Thresholds 1 

from Operation and Maintenance of the Proposed Water Conveyance Facility 2 

NEPA Effects: Alternative 6C would not construct any permanent features in the SJVAPCD that 3 

would require routine operations and maintenance. No operational emissions would be generated 4 

in the SJVAPCD. Consequently, operation of Alternative 6C would neither exceed the SJVAPCD 5 

regional thresholds of significance nor result in an adverse effect to air quality. 6 

CEQA Conclusion: Alternative 6C would not construct any permanent features in the SJVAPCD that 7 

would require routine operations and maintenance. No operational emissions would be generated 8 

in the SJVAPCD. Consequently, operation of Alternative 6C would not contribute to or worsen 9 

existing air quality conditions in the SJVAPCD. This impact would be less than significant. No 10 

mitigation is required. 11 

Impact AQ-9: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 12 

Matter in Excess of SMAQMD’s Health-Based Concentration Thresholds  13 

NEPA Effects: Construction activity required for Alternative 6C within the SMAQMD was assumed to 14 

equal activity required for Alternative 1C. Emissions and associated health risks from exposure to 15 

localized PM under Alternative 1C would therefore be representative of emissions and health risks 16 

generated by Alternative 6C.  17 

As shown in Table 22-50, concentrations of annual PM10 and PM2.5 would be below the SMAQMD’s 18 

significance thresholds. However, concentrations of PM10 would exceed SMAQMD’s 24-hour PM10 19 

threshold, even with implementation of environmental commitments (see Appendix 3B, 20 

Environmental Commitments). Receptors exposed to PM10 concentrations in excess of SMAQMD’s 21 

threshold could experience increased risk for adverse human health effects. Mitigation Measure AQ-22 

9 is available to address this effect. 23 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 24 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 6C 25 

would result in the short-term exposure of receptors to PM10 concentrations that exceed SMAQMD 26 

threshold. This would be a significant impact. Mitigation Measure AQ-9 outlines a tiered strategy to 27 

reduce PM10 concentrations and public exposure to a less-than-significant level.  28 

Mitigation Measure AQ-9: Implement Measures to Reduce Re-Entrained Road Dust and 29 

Receptor Exposure to PM2.5 and PM10 30 

Please see Mitigation Measure AQ-9 under Impact AQ-9 in the discussion of Alternative 1A. 31 

Impact AQ-10: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 32 

Matter in Excess of YSAQMD’s Health-Based Concentration Thresholds  33 

NEPA Effects: Construction activity required for Alternative 6C within the YSAQMD was assumed to 34 

equal activity required for Alternative 1C. Emissions and associated health risks from exposure to 35 

localized PM under Alternative 1C would therefore be representative of emissions and health risks 36 

generated by Alternative 6C. As shown previously in Table 22-51, concentrations of particulate 37 

matter would not exceed YSAQMD’s 24-hour and annual PM10 and PM2.5 thresholds and 38 

consequently would not result in an adverse effect to human health.  39 
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CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 1 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 6C 2 

would result in PM2.5 and PM10 concentrations at receptor locations that are below the significance 3 

thresholds established by the YSAQMD. As such, localized particulate matter concentrations at 4 

analyzed receptors would not result in significant human health impacts. No mitigation is required. 5 

Impact AQ-11: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 6 

Matter in Excess of BAAQMD’s Health-Based Concentration Thresholds  7 

NEPA Effects: Construction activity required for Alternative 6C within the BAAQMD was assumed to 8 

equal activity required for Alternative 1C. Emissions and associated health risks from exposure to 9 

localized PM under Alternative 1C would therefore be representative of emissions and health risks 10 

generated by Alternative 6C. As shown in Table 22-52, concentrations of particulate matter would 11 

not exceed BAAQMD’s annual PM2.5 threshold and consequently would not result in an adverse 12 

effect to human health.  13 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 14 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 6C 15 

would result in PM2.5 concentrations at receptor locations that are below the significance 16 

thresholds established by the BAAQMD. As such, localized particulate matter concentrations at 17 

analyzed receptors would not result in significant human health impacts. No mitigation is required. 18 

Impact AQ-12: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 19 

Matter in Excess of SJVAPCD’s Health-Based Concentration Thresholds  20 

NEPA Effects: Construction of Alternative 6C would occur in the SMAQMD, YSAQMD, and BAAQMD. 21 

No construction emissions would be generated in the SJVAPCD. Consequently, Alternative 1C would 22 

not expose receptors to increased health risks from localized particulate matter since there would 23 

be no emissions. There would be no adverse effect.  24 

CEQA Conclusion: Construction of Alternative 6C would occur in the SMAQMD, YSAQMD, and 25 

BAAQMD. No construction emissions would be generated in the SJVAPCD. Consequently, Alternative 26 

1C would not expose receptors to increased health risks from localized particulate matter since 27 

there would be no emissions. This impact would be less than significant. No mitigation is required. 28 

Impact AQ-13: Exposure of Sensitive Receptors to Health Hazards from Localized Carbon 29 

Monoxide  30 

NEPA Effects: Construction activity required for Alternative 6C would be similar to activity required 31 

for Alternative 1C. Accordingly, the potential for Alternative 6C to result in CO hot-spots during 32 

construction would be the same as Alternative 1C. Given that construction activities typically do not 33 

result in CO hot-spots, onsite concentrations must comply with OSHA standards, and CO levels 34 

dissipate as a function of distance, equipment-generated CO emissions (see Table 22-48) are not 35 

anticipated to result in adverse health hazards to sensitive receptors. Refer to Impact AQ-13 under 36 

Alternative 1C.  37 

Traffic associated with construction may contribute to increase roadway congestion, which could 38 

lead to conditions conducive to CO hot-spot formation. As shown in Table 19-25, the highest peak 39 

hour traffic volumes under BPBGPP—11,863 vehicles per hour—would occur on westbound 40 

Interstate 80 between Suisun Valley Road and State Route 12. This is about half of the congested 41 
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traffic volume modeled by BAAQMD (24,000 vehicles per hour) that would be needed to contribute 1 

to a localized CO hot-spot, and less than half of the traffic volume modeled by SMAQMD (31,600 2 

vehicles per hour). Accordingly, construction traffic is not anticipated to result in adverse health 3 

hazards to sensitive receptors. 4 

CEQA Conclusion: Continuous engine exhaust may elevate localized CO concentrations. Receptors 5 

exposed to these CO “hot-spots” may have a greater likelihood of developing adverse health effects. 6 

Construction sites are less likely to result in localized CO hot-spots due to the nature of construction 7 

activities (Sacramento Metropolitan Air Quality Management District 2014), which normally utilize 8 

diesel-powered equipment for intermittent or short durations. Moreover, construction sites must 9 

comply with the OSHA CO exposure standards for onsite workers. Accordingly, given that 10 

construction activities typically do not result in CO hot-spots, onsite concentrations must comply 11 

with OSHA standards, and CO levels dissipate as a function of distance, equipment-generated CO 12 

emissions are not anticipated to result in significant health hazards to sensitive receptors. Similarly, 13 

peak-hour construction traffic on local roadways would not exceed BAAQMD’s or SMAQMD’s 14 

conservative screening criteria for the formation potential CO hot-spots. This impact would be less 15 

than significant. No mitigation is required. 16 

Impact AQ-14: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 17 

Matter in Excess of SMAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 18 

NEPA Effects: Construction activity required for Alternative 6C was assumed to equal activity 19 

required for Alternative 1C. Therefore, the health hazards generated by Alternative 1C would be 20 

representative of emissions generated by 6C. As shown in Table 22-53, Alternative 6C would not 21 

exceed the SMAQMD’s chronic non-cancer or cancer thresholds and, thus, would not expose 22 

sensitive receptors to substantial pollutant concentrations. Therefore, this alternative’s effect of 23 

exposure of sensitive receptors to DPM emissions and their health hazards during construction 24 

would not be adverse. 25 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 26 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 27 

durations. The health hazards resulting from DPM generated by Alternative 6C would not exceed the 28 

SMAQMD’s chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors 29 

to substantial pollutant concentrations. Therefore, this impact for DPM health hazards would be less 30 

than significant. No mitigation is required. 31 

Impact AQ-15: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 32 

Matter in Excess of YSAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 33 

NEPA Effects: Construction activity required for Alternative 6C within the YSAQMD was assumed to 34 

equal activity required for Alternative 1C. Emissions and associated health risks from exposure to 35 

localized DPM under Alternative 1C would therefore be representative of emissions and health risks 36 

generated by Alternative 6C. As shown in Table 22-54, Alternative 6C would not exceed the 37 

YSAQMD’s chronic non-cancer or cancer thresholds and, thus, would not expose sensitive receptors 38 

to substantial pollutant concentrations. Therefore, this alternative’s effect of exposure of sensitive 39 

receptors to DPM emissions and their health hazards during construction would not be adverse. 40 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 41 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 42 

durations. The health hazards resulting from DPM generated by Alternative 6C would not exceed the 43 



 Air Quality and Greenhouse Gases 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

22-414 
2015 

ICF 00139.14 

 

YSAQMD’s chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors 1 

to substantial pollutant concentrations. Therefore, this impact for DPM health hazards would be less 2 

than significant. No mitigation is required. 3 

Impact AQ-16: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 4 

Matter in Excess of BAAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 5 

NEPA Effects: Construction activity required for Alternative 6C within the BAAQMD was assumed to 6 

equal activity required for Alternative 1C. Emissions and associated health risks from exposure to 7 

localized DPM under Alternative 1C would therefore be representative of emissions and health risks 8 

generated by Alternative 6C. As shown in Table 22-55, chronic risk would be below the BAAQMD’s 9 

significance thresholds. However, cancer risk would exceed BAAQMD’s cancer significance 10 

threshold, even with implementation of environmental commitments (see Appendix 3B, 11 

Environmental Commitments). Therefore, this alternative’s effect of exposure of sensitive receptors 12 

to DPM-related health hazards during construction would be adverse.  13 

Mitigation Measure AQ-16 would be available to reduce exposure to substantial cancer risk by 14 

relocating affected receptors. Although Mitigation Measure AQ-16 would reduce the severity of this 15 

effect, the BDCP proponents are not solely responsible for implementation of the measure. If a 16 

landowner chooses not to accept DWR’s offer of relocation assistance, an adverse effect in the form 17 

excess cancer risk above air district thresholds would occur. Therefore, this effect would be adverse. 18 

If, however, all landowners accept DWR’s offer of relocation assistance, effects would not be 19 

adverse. 20 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 21 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 22 

durations. DPM generated during Alternative 6C construction would not exceed the BAAQMD’s 23 

chronic non-cancer hazard threshold; however, it would exceed the BAAQMD’s cancer thresholds. 24 

Therefore, this impact for DPM emissions would be significant.  25 

Mitigation Measure AQ-16 would be available to reduce exposure to substantial cancer risk by 26 

relocating affected receptors. Although Mitigation Measure AQ-16 would reduce the severity of this 27 

effect, the BDCP proponents are not solely responsible for implementation of the measure. If a 28 

landowner chooses not to accept DWR’s offer of relocation assistance, a significant impact in the 29 

form excess cancer risk above air district thresholds would occur. Therefore, this effect would be 30 

significant and unavoidable. If, however, all landowners accept DWR’s offer of relocation assistance, 31 

the impact would be less than significant. 32 

Mitigation Measure AQ-16: Relocate Sensitive Receptors to Avoid Excess Cancer Risk 33 

Please see Mitigation Measure AQ-16 under Impact AQ-16 in the discussion of Alternative 1A. 34 

Impact AQ-17: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 35 

Matter in Excess of SJVAPCD’s Chronic Non-Cancer and Cancer Risk Thresholds 36 

NEPA Effects: Construction of Alternative 6C would occur in the SMAQMD, YSAQMD, and BAAQMD. 37 

No construction emissions would be generated in the SJVAPCD. Consequently, Alternative 1C would 38 

not expose receptors to increased health risks from DPM since there would be no emissions. There 39 

would be no adverse effect.  40 
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CEQA Conclusion: Construction of Alternative 6C would occur in the SMAQMD, YSAQMD, and 1 

BAAQMD. No construction emissions would be generated in the SJVAPCD. Consequently, Alternative 2 

1C would not expose receptors to increased health risks from DPM since there would be no 3 

emissions. This impact would be less than significant. No mitigation is required. 4 

Impact AQ-18: Exposure of Sensitive Receptors to Coccidioides immitis (Valley Fever) 5 

NEPA Effects: As discussed under Alternative 1A, earthmoving activities during construction could 6 

release C. immitis spores if filaments are present and other soil chemistry and climatic conditions 7 

are conducive to spore development. Receptors adjacent to the construction area may therefore be 8 

exposed to increase risk of inhaling C. immitis spores and subsequent development of Valley Fever. 9 

Dust-control measures are the primary defense against infection (United States Geological Survey 10 

2000). Implementation of advanced air-district recommended fugitive dust controls outlined in 11 

Appendix 3B, Environmental Commitments, would avoid dusty conditions and reduce the risk of 12 

contracting Valley Fever through routine watering and other controls. Therefore, this alternative’s 13 

effect of exposure of sensitive receptors to increased Valley Fever risk during construction would 14 

not be adverse.  15 

CEQA Conclusion: Construction of the water conveyance facility would involve earthmoving 16 

activities that could release C. immitis spores if filaments are present and other soil chemistry and 17 

climatic conditions are conducive to spore development. Receptors adjacent to the construction area 18 

may therefore be exposed to increase risk of inhaling C. immitis spores and subsequent development 19 

of Valley Fever. Implementation of air-district recommended fugitive dust controls outlined in 20 

Appendix 3B, Environmental Commitments, would avoid dusty conditions and reduce the risk of 21 

contracting Valley Fever through routine watering and other controls. Therefore, this impact would 22 

be less than significant. No mitigation is required. 23 

Impact AQ-19: Creation of Potential Odors Affecting a Substantial Number of People during 24 

Construction or Operation of the Proposed Water Conveyance Facility 25 

NEPA Effects: As discussed under Alternative 1A, odors from construction activities would be 26 

localized and generally confined to the immediate area surrounding the construction site. Moreover, 27 

odors would be temporary and localized, and they would cease once construction activities have 28 

been completed. Thus, it is not anticipated that construction of CM1 would create objectionable 29 

odors from construction equipment or asphalt paving. 30 

Construction of the water conveyance facility would require removal of subsurface material during 31 

tunnel excavation and sediment removal. As discussed under Alternative 1A, geotechnical tests 32 

indicate that VOC levels in Plan Area soils are below the method detection limits, indicating that 33 

organic decay of exposed RTM and sediment will be relatively low (URS 2014). Moreover, drying 34 

and stockpiling of the removed RTM and sediment will occur under aerobic conditions, which will 35 

further limit any potential decomposition and associated malodorous products. Accordingly, it is not 36 

anticipated that tunnel and sediment excavation would create objectionable odors.  37 

Typical facilities known to produce odors include landfills, wastewater treatment plants, food 38 

processing facilities, and certain agricultural activities. Alternative 6C would not result in the 39 

addition of facilities associated with odors, and as such, long-term operation of the water 40 

conveyance facility would not result in objectionable odors. 41 



 Air Quality and Greenhouse Gases 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

22-416 
2015 

ICF 00139.14 

 

CEQA Conclusion: Alternative 6C would not result in the addition of major odor producing facilities. 1 

Diesel emissions during construction could generate temporary odors, but these would quickly 2 

dissipate and cease once construction is completed. Likewise, potential odors generated during 3 

asphalt paving would be addressed through mandatory compliance with air district rules and 4 

regulations. While tunnel excavation would unearth substantial quantities of RTM, geotechnical 5 

tests indicate that soils in the Plan Area have relatively low organic constituents. Moreover, drying 6 

and stockpiling of the removed RTM will occur under aerobic conditions, which will further limit 7 

any potential decomposition and associated malodorous products. Accordingly, the impact of 8 

exposure of sensitive receptors to potential odors during construction would be less than 9 

significant. No mitigation is required. 10 

Impact AQ-20: Generation of Criteria Pollutants in the Excess of Federal De Minimis 11 

Thresholds from Construction and Operation and Maintenance of the Proposed Water 12 

Conveyance Facility 13 

NEPA Effects: As discussed above, emissions generated by Alternative 1C within the SFNA and 14 

SFBAAB would be representative of emissions generated by Alternative 6C (refer to Table 22-56). 15 

No emissions would be generated within the SJVAB and as such, the project would conform to the 16 

appropriate SJVAB SIPs.  17 

Sacramento Federal Nonattainment Area 18 

As shown in Table 22-56, implementation of Alternative 1C (and thus Alternative 6C) would exceed 19 

the following SFNA federal de minimis thresholds: 20 

 ROG: 2019–2025 21 

 NOX: 2018–2028 22 

ROG and NOX are precursors to ozone and NOX is a precursor to PM, for which the SFNA is in 23 

nonattainment for the NAAQS. Since project emissions exceed the federal de minimis thresholds for 24 

ROG and NOX, a general conformity determination must be made to demonstrate that total direct 25 

and indirect emissions of ROG and NOX would conform to the appropriate SFNA SIP for each year of 26 

construction in which the de minimis thresholds are exceeded. 27 

NOX is also a precursor to PM and can contribute to PM formation. As discussed above, Sacramento 28 

County is currently designated maintenance for the PM10 NAAQS and portions of the SVAB are 29 

designated nonattainment for the PM2.5 NAAQS. NOX emissions in excess of 100 tons per year in 30 

Sacramento County trigger a secondary PM10 precursor threshold, whereas NOX emissions in excess 31 

of 100 tons per year in the SVAB trigger a secondary PM2.5 precursor threshold. Since NOX 32 

emissions can contribute to PM formation, NOX emissions in excess of these secondary precursor 33 

thresholds could conflict with the applicable PM10 and PM2.5 SIPs. Accordingly, NOX offsets pursued 34 

for the purposes of general conformity for those years in which NOX emissions exceed 100 tons must 35 

occur within the federally designated PM2.5 nonattainment and PM10 maintenance areas of the 36 

SVAB.  37 

As shown in Table 22-48, NOX emissions generated by construction activities in SMAQMD 38 

(Sacramento County) would not exceed 100 tons per year. Accordingly, the project does not trigger 39 

the secondary PM10 precursor threshold. As shown in Table 22-56, NOX emissions in 2019 through 40 

2027 would exceed 100 tons year in the SFNA. The project therefore triggers the secondary PM2.5 41 

precursor threshold, requiring all NOX offsets for 2019 through 2027 to occur within the federally 42 
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designated PM2.5 nonattainment area within the SFNA. The nonattainment boundary for PM2.5 1 

includes all of Sacramento County and portions of Yolo, El Dorado, Solano, and Placer counties. 2 

The federal lead agencies (Reclamation, USFWS, and NMFS) demonstrate that project emissions 3 

would not result in a net increase in regional NOX emissions, as construction-related NOX would be 4 

fully offset to zero through implementation of Mitigation Measures AQ-1a and 1b, which require 5 

additional onsite mitigation and/or offsets. Mitigation Measures AQ-1a and 1b will ensure the 6 

requirements of the mitigation and offset program are implemented and conformity requirements 7 

for NOX are met. 8 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 9 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 10 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 11 

Thresholds for Other Pollutants 12 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A. 13 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 14 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 15 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 16 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 17 

Other Pollutants 18 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 19 

San Francisco Bay Area Air Basin 20 

As shown in Table 22-56, implementation of Alternative 1C (and thus Alternative 6C) would exceed 21 

the following SFBAAB federal de minimis thresholds: 22 

 NOX: 2019–2024 23 

NOX is a precursor to ozone, for which the SJVAB is in nonattainment for the NAAQS. Since project 24 

emissions exceed the federal de minimis threshold for NOX, a general conformity determination must 25 

be made to demonstrate that total direct and indirect emissions of NOX would conform to the 26 

appropriate SJVAB SIP for each year of construction in which the de minimis thresholds are 27 

exceeded. 28 

NOX is also a precursor to PM and can contribute to PM formation. As discussed above, the SFBAAB 29 

is currently designated nonattainment for the PM2.5 NAAQS. NOX emissions in excess of 100 tons 30 

per year trigger a secondary PM precursor threshold, and could conflict with the applicable PM2.5 31 

SIP. Accordingly, NOX offsets pursued for the purposes of general conformity for those years in 32 

which NOX emissions exceed 100 tons must occur within the federally designated PM2.5 33 

nonattainment area of the SFBAAB, which is consistent with the larger nonattainment boundary for 34 

ozone. 35 

Although Mitigation Measures AQ-3a and AQ-3b would reduce NOX, given the magnitude of 36 

emissions; neither measure could feasibly reduce emissions to net zero. This impact would be 37 

adverse. In the event that Alternative 6C is selected as the APA, Reclamation, USFWS, and NMFS 38 

would need to demonstrate that conformity is met for NOX through a local air quality modeling 39 

analysis (i.e., dispersion modeling) or other acceptable methods to ensure project emissions do not 40 
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cause or contribute to any new exceedances of the NAAQS or increase the frequency or severity of 1 

any existing exceedances. 2 

Mitigation Measure AQ-3a: Mitigate and Offset Construction-Generated Criteria Pollutant 3 

Emissions within the BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 4 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 5 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 6 

Please see Mitigation Measure AQ-3a under Impact AQ-3 in the discussion of Alternative 1A. 7 

Mitigation Measure AQ-3b: Develop an Alternative or Complementary Offsite Mitigation 8 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 9 

within the BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 10 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 11 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 12 

Please see Mitigation Measure AQ-3b under Impact AQ-3 in the discussion of Alternative 1A. 13 

CEQA Conclusion: SFNA and SFBAAB are classified as nonattainment areas with regard to the ozone 14 

NAAQS. The impact of increases in criteria pollutant emissions above the air basin de minimis 15 

thresholds could conflict with or obstruct implementation of the applicable air quality plans. Since 16 

construction emissions in the SFNA and SFBAAB would exceed the de minimis thresholds for ROG 17 

(SFNA only) and NOX, this impact would be significant.  18 

Mitigation Measures AQ-1a and AQ-1bwould ensure project emissions would not result in an 19 

increase in regional ROG or NOX emissions in the SFNA. These measures would therefore ensure 20 

total direct and indirect ROG and NOX emissions generated by the project in the SFNA would 21 

conform to the appropriate air basin SIPs by offsetting the action’s emissions in the same or nearby 22 

area to net zero.  23 

Although Mitigation Measures AQ-3a and AQ-3b would reduce NOX in the SFBAAB, given the 24 

magnitude of emissions; neither measure could feasibly reduce emissions to net zero. This impact 25 

would be significant and unavoidable. 26 

No emissions would be generated within the SJVAB and as such, the project would conform to the 27 

appropriate SJVAB SIPs.  28 

Impact AQ-21: Generation of Cumulative Greenhouse Gas Emissions during Construction of 29 

the Proposed Water Conveyance Facility 30 

NEPA Effects: Construction activity required for Alternative 6C was assumed to equal activity 31 

required for Alternative 1C. Emissions generated by Alternative 1C would therefore be 32 

representative of emissions generated by Alternative 6C (see Table 22-57). As shown in Table 22-33 

57, construction of Alternative 6C would generate a total of 2.5 million metric tons of GHG 34 

emissions. As discussed in section 22.3.2, Determination of Effects, any increase in emissions above 35 

net zero associated with construction of the BDCP water conveyance features would be adverse. 36 

Accordingly, this effect would be adverse. Mitigation Measure AQ-21, which would develop a GHG 37 

Mitigation Program to reduce construction-related GHG emissions to net zero, is available address 38 

this effect. 39 
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CEQA Conclusion: Construction of Alternative 6C would generate a total of 2.5 million metric tons of 1 

GHG emissions. This is equivalent to adding 518,000 typical passenger vehicles to the road during 2 

construction (U.S. Environmental Protection Agency 2014e). As discussed in section 22.3.2, 3 

Determination of Effects, any increase in emissions above net zero associated with construction of 4 

the BDCP water conveyance features would be significant. Mitigation Measure AQ-21 would develop 5 

a GHG Mitigation Program to reduce construction-related GHG emissions to net zero. Accordingly, 6 

this impact would be less-than-significant with implementation of Mitigation Measure AQ-21. 7 

Mitigation Measure AQ-21: Develop and Implement a GHG Mitigation Program to Reduce 8 

Construction Related GHG Emissions to Net Zero (0) 9 

Please see Mitigation Measure AQ-21 under Impact AQ-21 in the discussion of Alternative 1A. 10 

Impact AQ-22: Generation of Cumulative Greenhouse Gas Emissions from Operation and 11 

Maintenance of the Proposed Water Conveyance Facility and Increased Pumping 12 

NEPA Effects: Operation of Alternative 6C would generate direct and indirect GHG emissions. 13 

Sources of direct emissions include heavy-duty equipment, on road crew trucks, and employee 14 

vehicle traffic. Indirect emissions would be generated predominantly by electricity consumption 15 

required for pumping as well as, maintenance, lighting, and other activities.  16 

Table 22-129 summarizes long-term operational GHG emissions associated with operations, 17 

maintenance, and increased SWP pumping. Emissions were quantified for both ELT and LLT 18 

conditions, although activities would take place annually until project decommissioning. Emissions 19 

include state mandates to reduce GHG emissions (described in Impact AQ-21) are presented (there 20 

are no BDCP specific operational environmental commitments). Total CO2e emissions are compared 21 

to both the No Action Alternative (NEPA point of comparison) and Existing Conditions (CEQA 22 

baseline). As discussed in Section 22.3.1.2, equipment emissions are assumed to be zero under both 23 

the No Action Alternative (NEPA point of comparison) and Existing Conditions (CEQA baseline). The 24 

equipment emissions presented in Table 22-129 are therefore representative of project impacts for 25 

both the NEPA and CEQA analysis. 26 

Table 22-129. GHG Emissions from Operation, Maintenance, and Increased SWP Pumping, Alternative 27 

6C (metric tons/year) 28 

Condition 

Equipment 

CO2e 

Electricity CO2e 

 

Total CO2e 

NEPA Point of 

Comparison 

CEQA 

Baseline 

NEPA Point of 

Comparison 

CEQA 

Baseline 

ELT 526 - -100,071  - -99,545 

LLT 513 -13,929 -40,195  -13,416 -39,682 

Note: The NEPA point of comparison compares total CO2e emissions after implementation of Alternative 6C to 
the No Action Alternative, whereas the CEQA baseline compares total CO2e emissions to Existing 
Conditions. Negative values represent a net GHG reduction. 

 29 

Table 22-59 summarizes equipment CO2e emissions that would be generated in the BAAQMD, 30 

SMAQMD, and SJVAPCD (no emissions would be generated in the YSAQMD). The table does not 31 

include emissions from concrete absorption or SWP pumping as these emissions would be 32 

generated by power plants located throughout the state (see discussion preceding this impact 33 
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analysis). GHG emissions presented in Table 22-59 are therefore provided for information purposes 1 

only. 2 

SWP Operational and Maintenance GHG Emissions Analysis 3 

Alternative 6C would not add any additional net electricity demand to operation of the SWP and 4 

would in fact result in a net reduction in electricity demand (see Table 22-129). Therefore, there will 5 

be no impact on SWP operational emissions. 6 

A small amount of additional GHG emissions from equipment would be emitted as a result of the 7 

maintenance of new facilities associated with Alternative 6C (Table 22-129). Emissions from 8 

additional maintenance activities would become part of the overall DWR maintenance program for 9 

the SWP and would be managed under DWR’s CAP. 10 

The CAP sets forth DWR’s plan to manage its activities and operations to achieve its GHG emissions 11 

reduction goals. The CAP commits DWR to monitoring its emissions each year and evaluating its 12 

emissions every five years to determine whether it is on a trajectory to achieve its GHG emissions 13 

reduction goals. If it appears that DWR will not meet the GHG emission reduction goals established 14 

in the plan, DWR may make adjustments to existing emissions reduction measures, devise new 15 

measures to ensure achievement of the goals, or take other action. 16 

Consistent with the analysis contained in the CAP and associated Initial Study and Negative 17 

Declaration for the CAP, BDCP Alternative 6C would not adversely affect DWR’s ability to achieve the 18 

GHG emissions reduction goals set forth in the CAP. Further, Alternative 6C would not conflict with 19 

any of DWR’s specific action GHG emissions reduction measures and implements all applicable 20 

project level GHG emissions reduction measures as set forth in the CAP. BDCP Alternative 6C is 21 

therefore consistent with the analysis performed in the CAP. There would be no adverse effect.  22 

CEQA Conclusion: SWP GHG emissions currently are below 1990 levels and achievement of the 23 

goals of the CAP means that total DWR GHG emissions will be reduced to 50% of 1990 levels by 24 

2020 and to 80% of 1990 levels by 2050. The implementation of BDCP Alternative 6C would not 25 

affect DWR’s established emissions reduction goals or baseline (1990) emissions and therefore 26 

would not result in a change in total DWR emissions that would be considered significant. Prior 27 

adoption of the CAP by DWR already provides a commitment on the part of DWR to make all 28 

necessary modifications to DWR’s REPP (as described above) or any other GHG emission reduction 29 

measure in the CAP that are necessary to achieve DWR’s GHG emissions reduction goals. Therefore 30 

no amendment to the approved CAP is necessary to ensure the occurrence of the additional GHG 31 

emissions reduction activities needed to account for BDCP-related operational or maintenance 32 

emissions. The effect of BDCP Alternative 6C with respect to GHG emissions is less than cumulatively 33 

considerable and therefore less than significant. No mitigation is required. 34 

Impact AQ-23: Generation of Cumulative Greenhouse Gas Emissions from Increased CVP 35 

Pumping as a Result of Implementation of CM1 36 

NEPA Effects: As previously discussed, DWR’s CAP cannot be used to evaluate environmental 37 

impacts associated with increased CVP pumping, as emissions associated with CVP are not under 38 

DWR’s control and are not included in the CAP. Accordingly, GHG emissions resulting from increased 39 

CVP energy use are evaluated separately from GHG emissions generated as a result of SWP energy 40 

use. 41 
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Under Alternative 6C, operation of the CVP yields the generation of clean, GHG emissions-free, 1 

hydroelectric energy. This electricity is sold into the California electricity market or directly to 2 

energy users. Analysis of the existing and future no action condition indicates that the CVP generates 3 

and will continue to generate all of the electricity needed to operate the CVP system and 4 

approximately 3,500 GWh of excess hydroelectric energy that would be sold to energy users 5 

throughout California. 6 

Implementation of Alternative 6C is neither expected to require additional electricity over the No 7 

Action Alternative nor reduce the amount of excess CVP generation available for sale from the CVP 8 

to electricity users. The CVP is operated using energy generated at CVP hydroelectric facilities and 9 

therefore results in no GHG emissions. Rather, implementation of Alternative 6C would reduce GHG 10 

emissions by 24,398 to 31,398 metric tons of CO2e, relative to the No Action Alternative (depending 11 

on whether the RPS is assumed in the emissions calculations). Accordingly, there would be no 12 

adverse effect. 13 

CEQA Conclusion: Implementation of Alternative 6C is neither expected to require additional 14 

electricity over Existing Conditions nor reduce the amount of excess CVP generation available for 15 

sale from the CVP to electricity users. All power supplied to CVP facilities would continue to be 16 

supplied by GHG emissions-free hydroelectricity and there would be no increase in GHG emissions 17 

over Existing Conditions as a result of CVP operations. The impact would be less than significant and 18 

no mitigation is required. 19 

Impact AQ-24: Generation of Regional Criteria Pollutants from Implementation of CM2–CM11 20 

NEPA Effects: Table 22-29 summarizes potential construction and operational emissions that may 21 

be generated by implementation of CM2–CM11. See the discussion of Impact AQ-24 under 22 

Alternative 1A. 23 

Criteria pollutants from restoration and enhancement actions could exceed applicable general 24 

conformity de minimis levels and applicable local thresholds. The effect would vary according to the 25 

equipment used in construction of a specific conservation measure, the location, the timing of the 26 

actions called for in the conservation measure, and the air quality conditions at the time of 27 

implementation; these effects would be evaluated and identified in the subsequent project-level 28 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. The 29 

effect of increases in emissions during implementation of CM2–CM11 in excess of applicable general 30 

conformity de minimis levels and air district regional thresholds (Table 22-8) could violate air basin 31 

SIPs and worsen existing air quality conditions. Mitigation Measure AQ-24 would be available to 32 

reduce this effect, but emissions would still be adverse. 33 

CEQA Conclusion: Construction and operational emissions associated with the restoration and 34 

enhancement actions would result in a significant impact if the incremental difference, or increase, 35 

relative to Existing Conditions exceeds the applicable local air district thresholds shown in Table 22-36 

8; these effects are expected to be further evaluated and identified in the subsequent project-level 37 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. 38 

Mitigation Measure AQ-24 would be available to reduce this effect, but may not be sufficient to 39 

reduce emissions below applicable air quality management district thresholds (see Table 22-8). 40 

Consequently, this impact would be significant and unavoidable. 41 
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Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 1 

District Regulations and Recommended Mitigation are Incorporated into Future 2 

Conservation Measures and Associated Project Activities 3 

Please see Mitigation Measure AQ-24 under Impact AQ-18 in the discussion of Alternative 1A. 4 

Impact AQ-25: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 5 

Matter, Carbon Monoxide, and Diesel Particulate Matter from Implementation of CM2–CM11 6 

NEPA Effects: The potential for Alternative 6C to expose sensitive receptors increased health 7 

hazards from localized PM, CO, and DPM would be similar to Alternative 1A. Activities shown in 8 

Table 22-29 with the greatest potential to have short or long-term air quality impacts are also 9 

anticipated to have the greatest potential to expose receptors to substantial pollutant 10 

concentrations. The effect would vary according to the equipment used, the location and timing of 11 

the actions called for in the conservation measure, the meteorological and air quality conditions at 12 

the time of implementation, and the location of receptors relative to the emission source. Potential 13 

health effects would be evaluated and identified in the subsequent project-level environmental 14 

analysis conducted for the CM2–CM11 restoration and enhancement actions. 15 

The effect of increases in PM, CO, or DPM (cancer and non-cancer-risk) in excess of applicable air 16 

district thresholds (Table 22-8) at receptor locations could result in adverse health impacts. 17 

Mitigation Measures AQ-24 and AQ-25 would be available to reduce this effect. 18 

CEQA Conclusion: Construction and operational emissions associated with the restoration and 19 

enhancement actions under Alternative 6C would result in a significant impact if PM, CO, or DPM 20 

(cancer and non-cancer-risk) concentrations at receptor locations exceed the applicable local air 21 

district thresholds shown in Table 22-8; these effects are expected to be further evaluated and 22 

identified in the subsequent project-level environmental analysis conducted for the CM2–CM11 23 

restoration and enhancement actions. Mitigation Measures AQ-24 and AQ-25 would ensure localized 24 

concentrations at receptor locations would be below applicable air quality management district 25 

thresholds (see Table 22-8). Consequently, this impact would be less than significant.  26 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 27 

District Regulations and Recommended Mitigation are Incorporated into Future 28 

Conservation Measures and Associated Project Activities 29 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 30 

Mitigation Measure AQ-25: Prepare a Project-Level Health Risk Assessment to Reduce 31 

Potential Health Risks from Exposure to Localized DPM and PM Concentrations  32 

Please see Mitigation Measure AQ-25 under Impact AQ-25 in the discussion of Alternative 1A. 33 

Impact AQ-26: Creation of Potential Odors Affecting a Substantial Number of People from 34 

Implementation of CM2–CM11 35 

NEPA Effects: The potential for Alternative 6C to expose sensitive receptors increased odors would 36 

be similar to Alternative 1A. Accordingly, construction activities associated with CM2–CM11 are not 37 

anticipated to result in nuisance odors. Similarly, while restored land uses associated with the 38 

program have the potential to generate odors from natural processes, the emissions would be 39 

similar in origin and magnitude to the existing land use types in the restored area (e.g., managed 40 
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wetlands). Moreover, specific odor effects would be evaluated and identified in the subsequent 1 

project-level environmental analysis conducted for the CM2–CM11 restoration and enhancement 2 

actions. Accordingly, odor-related effects associated with CM2–CM11 would not be adverse.  3 

CEQA Conclusion: Alternative 6C would not result in the addition of major odor producing facilities. 4 

Diesel emissions during construction could generate temporary odors, but these would quickly 5 

dissipate and cease once construction is completed. Increases in wetland, tidal, and upland habitats 6 

may increase the potential for odors from natural processes. However, the origin and magnitude of 7 

odors would be similar to the existing land use types in the restored area (e.g., managed wetlands). 8 

Moreover, specific odor impacts would be evaluated and identified in the subsequent project-level 9 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. 10 

Accordingly, the impact of exposure of sensitive receptors to potential odors would be less than 11 

significant. No mitigation is required. 12 

Impact AQ-27: Generation of Cumulative Greenhouse Gas Emissions from Implementation of 13 

CM2–CM11 14 

NEPA Effects: CM2–CM11 implemented under Alternative 6C would result in local GHG emissions 15 

from construction equipment and vehicle exhaust. Restoration activities with the greatest potential 16 

for emissions include those that break ground and require use of earthmoving equipment. The type 17 

of restoration action and related construction equipment use are shown in Table 22-29. 18 

Implementing CM2–CM11 would also affect long-term sequestration rates through land use changes, 19 

such as conversion of agricultural land to wetlands, inundation of peat soils, drainage of peat soils, 20 

and removal or planting of carbon-sequestering plants. 21 

Without additional information on site-specific characteristics associated with each of the 22 

restoration components, a complete assessment of GHG flux from CM2–CM11 is currently not 23 

possible. The effect of carbon sequestration and CH4 generation would vary by land use type, season, 24 

and chemical and biological characteristics; these effects would be evaluated and identified in the 25 

subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 26 

enhancement actions. Mitigation Measures AQ-24 and AQ-27 would be available to reduce this 27 

effect. However, due to the potential for increases in GHG emissions from construction and land use 28 

change, this effect would be adverse. 29 

CEQA Conclusion: The restoration and enhancement actions under Alternative 6C could result in a 30 

significant impact if activities are inconsistent with applicable GHG reduction plans, do not 31 

contribute to a lower carbon future, or generate excessive emissions, relative to other projects 32 

throughout the state. These effects are expected to be further evaluated and identified in the 33 

subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 34 

enhancement actions. Mitigation Measures AQ-24 and AQ-27 would be available to reduce this 35 

impact, but may not be sufficient to reduce to a less-than-significant level. Consequently, this impact 36 

would be significant and unavoidable. 37 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 38 

District Regulations and Recommended Mitigation are Incorporated into Future 39 

Conservation Measures and Associated Project Activities 40 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 41 
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Mitigation Measure AQ-27: Prepare a Land Use Sequestration Analysis to Quantify and 1 

Mitigate (as Needed) GHG Flux Associated with Conservation Measures and Associated 2 

Project Activities 3 

Please see Mitigation Measure AQ-27 under Impact AQ-27 in the discussion of Alternative 1A. 4 

22.3.3.14 Alternative 7—Dual Conveyance with Tunnel, Intakes 2, 3, and 5, 5 

and Enhanced Aquatic Conservation (9,000 cfs; Operational 6 

Scenario E) 7 

For the purposes of this analysis, it was assumed that Intakes 2, 3, and 5 would be constructed under 8 

Alternative 7. Under this alternative, an intermediate forebay would also be constructed, and the 9 

conveyance facility would be a buried pipeline and tunnels (Figures 3-2 and 3-11 in Chapter 3, 10 

Description of Alternatives). 11 

Construction and operation of Alternative 7 would require the use of electricity, which would be 12 

supplied by the California electrical grid. Power plants located throughout the state supply the grid 13 

with power, which will be distributed to the Study area to meet project demand. Power supplied by 14 

statewide power plants will generate criteria pollutants. Because these power plants are located 15 

throughout the state, criteria pollutant emissions associated with Alternative 7 electricity demand 16 

cannot be ascribed to a specific air basin or air district within the Study area. Criteria pollutant 17 

emissions from electricity consumption, which are summarized in Table 22-130, are therefore 18 

provided for informational purposes only and are not included in the impact conclusion. 19 
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Table 22-130. Criteria Pollutant Emissions from Electricity Consumption: Construction and Net Project 1 

Operations, Alternative 7 (tons/year) a,b 
2 

Year Analysis ROG CO NOX PM10 PM2.5c SO2 

2016 - 0 0 0 0 0 0 

2017 - 0 0 0 0 0 0 

2018 - <1 <1 <1 <1 <1 <1 

2019 - <1 2 <1 <1 <1 1 

2020 - <1 12 1 1 1 5 

2021 - <1 32 2 3 3 13 

2022 - <1 45 3 4 4 19 

2023 - <1 40 3 3 3 17 

2024 - <1 42 3 4 4 18 

2025 - <1 28 2 2 2 12 

2026 - <1 10 1 1 1 4 

2027 - <1 2 <1 <1 <1 1 

2028 - <1 <1 <1 <1 <1 <1 

2029 - <1 <1 <1 <1 <1 <1 

ELT CEQA -2 -17 -240 -20 -20 -101 

LLT NEPA -1 -10 -132 -11 -11 -56 

LLT CEQA -2 -22 -297 -25 -25 -125 

NEPA = Compares criteria pollutant emissions after implementation of Alternative 7 to the No Action 
Alternative. 

CEQA = Compares criteria pollutant emissions after implementation of Alternative 7 to Existing Conditions. 
a Emissions assume implementation of RPS (see Appendix 22A, Air Quality Analysis Methodology). Power 

plants that generate electricity for the proposed project would be subject to local air district permitting 
requirements, including standards to implement BACT to reduce criteria pollutant emissions. 

b Because GHG emissions are cumulative (see Section 22.3.2.1) and not evaluated at the local air basin or air 
district level, they are discussed in Impacts AQ-21 and AQ-22. The GHG analysis for SWP power utilizes 
actual and forecasted GHG emissions rates for the SWP system, which differs slightly from the above 
analysis. Statewide grid average emission factors were utilized for the above analysis as criteria pollutant 
emission factors for SWP were unavailable. Please also note that the above analysis does not account for 
additional renewable energy that will be procured through modifications to DWR’s REPP (see Impact AQ-
22). Accordingly, the emissions results presented above represent a conservative assessment of potential 
criteria pollutant emissions. 

c Emission factors for PM2.5 are currently unavailable. Consequently, PM2.5 emissions were assumed to equal 
PM10 emissions. Because PM2.5 represents a fraction of PM10, this approach represents a conservative 
assessment of PM2.5 emissions from electricity consumption.  

 3 

Construction activities would generate emissions of ozone precursors (ROG and NOX), CO, PM10, 4 

PM2.5, and SO2. Table 22-131 summarizes criteria pollutant emissions that would be generated in 5 

the BAAQMD, SMAQMD, SJVAPCD, and YSAQMD in pounds per day and tons per year. Emissions 6 

estimates include implementation of environmental commitments (see Appendix 3B, Environmental 7 

Commitments). Although emissions are presented in different units (pounds and tons), the amounts 8 

of emissions are identical (i.e., 2,000 pounds is identical to 1 ton). Summarizing emissions in both 9 

pounds per day and tons per year is necessary to evaluate project-level effects against the 10 

appropriate air district thresholds, which are given in both pounds and tons (see Table 22-8). 11 
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As shown in Appendix 22B, Air Quality Assumptions, construction activities during several phases 1 

will likely occur concurrently. To ensure a conservative analysis, the maximum daily emissions 2 

during these periods of overlap were estimated assuming all equipment would operate at the same 3 

time—this gives the maximum total project-related air quality impact during construction. 4 

Accordingly, the daily emissions estimates represent a conservative assessment of construction 5 

impacts. Exceedances of the air district thresholds are shown in underlined text. 6 

 7 
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Table 22-131. Criteria Pollutant Emissions from Construction of Alternative 7 (pounds/day and tons/year) 1 

Year 

Maximum Daily Emissions (pounds/day) Annual Emissions (tons/year) 

Bay Area Air Quality Management District Bay Area Air Quality Management District 

ROG NOX CO 
PM10 PM2.5 

SO2 ROG NOX CO 
PM10 PM2.5 

SO2 
Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total 

2016 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2017 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2018 7 128 42 <1 88 88 <1 22 23 1 <1 2 1 <1 1 1 <1 <1 <1 <1 

2019 14 224 86 1 139 140 1 35 36 2 2 16 13 <1 3 3 <1 1 1 <1 

2020 18 275 114 1 163 164 1 41 43 3 3 25 22 <1 5 5 <1 1 1 <1 

2021 20 301 124 1 178 179 1 45 47 3 4 33 29 <1 6 7 <1 1 2 <1 

2022 27 391 163 2 235 237 2 60 61 4 5 37 30 <1 9 9 <1 2 2 <1 

2023 86 799 502 6 401 408 6 85 91 7 8 59 48 1 22 22 1 4 5 <1 

2024 94 927 540 7 518 525 7 115 122 9 12 84 70 1 27 28 1 5 6 1 

2025 89 896 503 6 489 495 6 111 117 9 7 51 43 1 18 19 <1 3 4 <1 

2026 58 663 355 5 426 430 5 98 102 8 5 40 32 <1 17 17 <1 3 4 <1 

2027 62 624 362 19 391 410 18 89 107 8 3 21 17 <1 14 14 <1 2 3 <1 

2028 21 331 133 1 302 304 1 69 70 4 <1 2 1 <1 5 5 <1 1 1 <1 

2029 8 154 49 1 113 113 1 29 30 2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 

Thresholds 54 54 - 82 BMPs - 54 BMPs - - - - - - - - - - - - 

Year 

Sacramento Metropolitan Air Quality Management District Sacramento Metropolitan Air Quality Management District 

ROG NOX CO 
PM10 PM2.5 

SO2 ROG NOX CO 
PM10 PM2.5 

SO2 
Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total 

2016 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2017 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2018 74 827 492 14 179 193 13 32 45 3 3 28 19 1 11 11 1 2 2 <1 

2019 48 563 321 6 274 280 6 49 54 3 4 25 31 1 23 23 1 3 4 <1 

2020 72 839 483 10 324 334 9 56 66 4 8 64 55 1 32 33 1 4 5 <1 

2021 93 984 589 10 433 443 10 73 83 4 10 87 75 1 44 45 1 6 7 <1 

2022 126 1,377 990 12 577 587 12 93 105 8 13 104 111 1 53 54 1 7 8 <1 

2023 261 2,299 1,794 27 816 840 27 132 155 19 24 191 189 2 74 76 2 10 12 1 

2024 391 3,529 2,439 46 1,100 1,146 44 186 230 22 32 239 220 3 87 90 3 12 16 1 

2025 355 3,473 2,272 42 1,152 1,193 41 187 227 21 26 188 171 3 59 62 3 9 12 1 

2026 258 2,161 1,440 28 644 672 27 125 152 16 24 167 152 3 53 56 3 8 11 1 

2027 270 2,410 1,631 32 718 750 31 133 164 21 21 152 130 3 59 62 3 9 11 1 

2028 107 1,025 632 7 503 510 7 93 100 6 5 37 34 <1 28 28 <1 4 5 <1 

2029 22 331 164 2 171 173 2 38 40 3 <1 3 3 <1 3 3 <1 <1 <1 <1 

Thresholds - 85 - - - - - - - - - - - - - - - - - - 
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Year 

San Joaquin Valley Air Pollution Control District San Joaquin Valley Air Pollution Control District 

ROG NOX CO 
PM10 PM2.5 

SO2 ROG NOX CO 
PM10 PM2.5 

SO2 
Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total 

2016 0 0 0 0 29 29 0 4 4 0 0 0 0 0 2 2 0 <1 <1 0 

2017 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2018 28 135 194 2 108 111 2 13 16 1 1 6 9 <1 10 11 <1 1 1 <1 

2019 113 850 820 10 221 231 9 28 37 3 10 71 68 1 16 17 1 2 3 <1 

2020 195 1,463 1,375 19 348 367 18 42 60 5 17 122 119 1 31 32 1 4 5 <1 

2021 273 2,105 1,919 29 710 739 28 83 110 7 26 190 190 2 49 51 2 6 8 1 

2022 214 1,453 1,597 17 307 324 16 39 55 5 25 162 183 2 29 31 2 4 6 1 

2023 192 1,234 1,418 13 216 229 13 28 41 4 22 132 161 1 15 17 1 2 3 <1 

2024 182 1,098 1,322 11 163 174 11 22 32 4 21 121 148 1 15 16 1 2 3 <1 

2025 152 890 1,050 9 133 141 8 18 26 3 13 80 91 1 12 13 1 2 2 <1 

2026 104 638 691 5 87 93 5 11 16 2 5 32 31 <1 3 3 <1 <1 1 <1 

2027 12 93 99 2 30 33 2 4 6 <1 <1 <1 1 1 <1 1 1 <1 1 <1 

2028 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2029 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Thresholds - - - - - - - - - - 10 10 - - - 15 - - 15 - 

Year 

Yolo Solano Air Quality Management District Yolo Solano Air Quality Management District 

ROG NOX CO 
PM10 PM2.5 

SO2 ROG NOX CO 
PM10 PM2.5 

SO2 
Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total 

2016 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2017 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2018 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2019 4 94 20 <1 26 26 <1 7 7 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 

2020 4 94 20 <1 26 26 <1 7 7 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 

2021 6 144 31 <1 26 40 <1 10 11 1 <1 3 1 <1 1 1 <1 <1 <1 <1 

2022 10 260 59 1 75 75 1 19 20 2 <1 11 2 <1 3 3 <1 1 1 <1 

2023 13 292 78 1 105 106 1 27 28 2 <1 10 3 <1 3 3 <1 1 1 <1 

2024 13 286 78 1 105 106 1 27 28 2 <1 9 2 <1 3 3 <1 1 1 <1 

2025 13 268 75 1 101 102 1 26 27 2 <1 6 2 <1 2 2 <1 1 1 <1 

2026 10 214 61 1 83 84 1 21 22 2 <1 6 2 <1 2 2 <1 1 1 <1 

2027 10 208 61 1 83 84 1 21 22 2 <1 6 2 <1 2 2 <1 1 1 <1 

2028 8 151 45 1 61 62 1 16 16 1 <1 6 2 <1 2 2 <1 1 1 <1 

2029 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Thresholds - - - - - 80 - - - - 10 10 - - - - - - - - 

 1 
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Operation and maintenance activities under Alternative 7 would result in emissions of ROG, NOX, CO, 1 

PM10, PM2.5, and SO2. Emissions were quantified for both ELT and LLT conditions, although 2 

activities would take place annually until project decommissioning. Future emissions, in general, are 3 

anticipated to lessen because of continuing improvements in vehicle and equipment engine 4 

technology. 5 

Table 22-132 summarizes criteria pollutant emissions associated with operation of Alternative 7 in 6 

the BAAQMD, SMAQMD, and SJVAPCD in pounds per day and tons per year (no operational 7 

emissions would be generated in the YSAMQD). Although emissions are presented in different units 8 

(pounds and tons), the amounts of emissions are identical (i.e., 2,000 pounds is identical to 1 ton). 9 

Summarizing emissions in both pounds per day and tons per year is necessary to evaluate project-10 

level effects against the appropriate air district thresholds, which are given in both pounds and tons 11 

(see Table 22-8). 12 

Table 22-132. Criteria Pollutant Emissions from Operation of Alternative 7 (pounds per day and tons 13 

per year) 14 

Condition 

Maximum Daily Emissions (pounds/day) Annual Emissions (tons/year) 

Bay Area Air Quality Management District Bay Area Air Quality Management District 

ROG NOX CO PM10 PM2.5 SO2 ROG NOX CO PM10 PM2.5 SO2 

ELT 3 19 32 6 2 <1 0.01 0.08 0.14 0.02 0.01 <0.01 

LLT 3 16 31 6 1 <1 0.01 0.07 0.14 0.02 0.01 <0.01 

Thresholds 54 54 - 82 82 - - - - - -  

Condition 

Sacramento Metropolitan Air Quality Management District Sacramento Metropolitan Air Quality Management District 

ROG NOX CO PM10 PM2.5 SO2 ROG NOX CO PM10 PM2.5 SO2 

ELT 4 24 43 7 2 <1 0.14 0.82 1.69 0.28 0.08 <0.01 

LLT 3 20 41 7 2 <1 0.12 0.69 1.61 0.27 0.07 <0.01 

Thresholds 65 65 - - - - - - - - - - 

Condition 

San Joaquin Valley Air Pollution Control District San Joaquin Valley Air Pollution Control District 

ROG NOX CO PM10 PM2.5 SO2 ROG NOX CO PM10 PM2.5 SO2 

ELT 3 19 36 6 2 <1 0.01 0.07 0.13 0.02 <0.01 <0.01 

LLT 3 16 33 6 1 <1 0.01 0.06 0.12 0.01 <0.01 <0.01 

Thresholds - - - - - - 10 10 - 15 15 - 

 15 

Impact AQ-1: Generation of Criteria Pollutants in Excess of the SMAQMD Regional Thresholds 16 

during Construction of the Proposed Water Conveyance Facility 17 

NEPA Effects: As shown in Table 22-131, construction emissions would exceed SMAQMD’s daily NOX 18 

threshold for all years between 2018 and 2029, even with implementation of environmental 19 

commitments (see Appendix 3B, Environmental Commitments). All other pollutants would be below 20 

air district thresholds and therefore would not result in an adverse air quality effect. 21 

Since NOX is a precursor to ozone and PM, exceedances of SMAQMD’s daily NOX threshold could 22 

impact both regional ozone and PM formation, which could worsen regional air quality and air basin 23 

attainment of the NAAQS and CAAQS.  24 
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While equipment could operate at any work area identified for this alternative, the highest level of 1 

NOX emissions in the SMAQMD is expected to occur at those sites where the duration and intensity 2 

of construction activities would be greatest. This includes all intake and intake pumping plant sites 3 

along the east bank of the Sacramento River, as well as the intermediate forebay (and pumping 4 

plant) site west of South Stone Lake and east of the Sacramento River. 5 

Environmental commitments will reduce construction-related emissions; however, as shown in 6 

Table 22-131, NOX emissions would still exceed SMAQMD’s threshold identified in Table 22-8 and 7 

would result in an adverse effect to air quality. Mitigation Measures AQ-1a and AQ-1b would be 8 

available to reduce NOX emissions, and would thus address regional effects related to secondary 9 

ozone and PM formation. 10 

CEQA Conclusion: NOX emissions generated during construction would exceed SMAQMD regional 11 

threshold identified in Table 22-8. Since NOX is a precursor to ozone and PM, exceedances of 12 

SMAQMD’s daily NOX threshold could impact both regional ozone and PM formation. SMAQMD’s 13 

regional emissions thresholds (Table 22-8) and PM10 screening criteria have been adopted to 14 

ensure projects do not hinder attainment of the CAAQS or NAAQS. The impact of generating NOX 15 

emissions in excess of local air district thresholds would therefore violate applicable air quality 16 

standards in the Study area and could contribute to or worsen an existing air quality conditions. 17 

This would be a significant impact. Mitigation Measures AQ-1a and AQ-1b would be available to 18 

reduce NOX emissions to a less-than-significant level by offsetting emissions to quantities below 19 

SMAQMD CEQA thresholds (see Table 22-8).  20 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 21 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 22 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 23 

Thresholds for Other Pollutants 24 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A. 25 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 26 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 27 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 28 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 29 

Other Pollutants 30 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 31 

Impact AQ-2: Generation of Criteria Pollutants in Excess of the YSAQMD Regional Thresholds 32 

during Construction of the Proposed Water Conveyance Facility 33 

NEPA Effects: As shown in Table 22-131, construction emissions would exceed YSAQMD regional 34 

thresholds for the following pollutants and years, even with implementation of environmental 35 

commitments (see Appendix 3B, Environmental Commitments). All other pollutants would be below 36 

air district thresholds and therefore would not result in an adverse air quality effect. 37 

 NOX: 2022 38 

 PM10: 2023–2027 39 
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Since NOX is a precursor to ozone and NOX is a precursor to PM, exceedances of YSAQMD’s NOX 1 

threshold could impact both regional ozone and PM formation, which could worsen regional air 2 

quality and air basin attainment of the NAAQS and CAAQS. Similarly, exceedances of YSAQMD’s 3 

PM10 threshold could impede attainment of the NAAQS and CAAQS for PM10. All emissions 4 

generated within YSAQMD are a result of haul truck movement for equipment and material delivery.  5 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 6 

construction-related emissions; however, as shown in Table 22-131, NOX and PM10 emissions 7 

would still exceed the applicable YSAQMD thresholds identified in Table 22-8 and result in an 8 

adverse regional effect to air quality. Mitigation Measures AQ-1a and AQ-1b are available to reduce 9 

NOX and PM10 emissions, and would thus address regional effects related to secondary ozone and 10 

PM formation. 11 

CEQA Conclusion: Emissions of NOX and PM10 generated during construction would exceed 12 

YSAQMD’s regional thresholds identified in Table 22-8. Since NOX is a precursor to ozone and NOX is 13 

a precursor to PM, exceedances of YSAQMD’s NOX threshold could impact both regional ozone and 14 

PM formation, which could worsen regional air quality and air basin attainment of the NAAQS and 15 

CAAQS. Similarly, exceedances of YSAQMD’s PM10 threshold could impede attainment of the NAAQS 16 

and CAAQS for PM10. YSAQMD’s regional emissions thresholds (Table 22-8) have been adopted to 17 

ensure projects do not hinder attainment of the CAAQS or NAAQS. The impact of generating NOX and 18 

PM10 in excess of local air district regional thresholds would therefore violate applicable air quality 19 

standards in the study area and could contribute to or worsen an existing air quality conditions. This 20 

would be a significant impact. Mitigation Measures AQ-1a and AQ-1b would be available to reduce 21 

NOX and PM10 emissions to a less-than-significant level by offsetting emissions to quantities below 22 

YSAQMD CEQA thresholds (see Table 22-8).  23 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 24 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 25 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 26 

Thresholds for Other Pollutants 27 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A.  28 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 29 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 30 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 31 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 32 

Other Pollutants 33 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 34 

Impact AQ-3: Generation of Criteria Pollutants in Excess of the BAAQMD Regional Thresholds 35 

during Construction of the Proposed Water Conveyance Facility 36 

NEPA Effects: As shown in Table 22-131, construction emissions would exceed BAAQMD’s daily 37 

thresholds for the following pollutants and years, even with implementation of environmental 38 

commitments. All other pollutants would be below air district thresholds and therefore would not 39 

result in an adverse air quality effect. 40 

 ROG: 2023–2027 41 
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 NOX: 2018–2029 1 

Since ROG and NOX are precursors to ozone and NOX is a precursor to PM, exceedances of BAAQMD’s 2 

ROG and NOX thresholds could impact both regional ozone and PM formation, which could worsen 3 

regional air quality and air basin attainment of the NAAQS and CAAQS. 4 

While equipment could operate at any work area identified for this alternative, the highest level of 5 

ROG and NOX emissions in the BAAQMD are expected to occur at those sites where the duration and 6 

intensity of construction activities would be greatest, including the site of the Byron Tract Forebay 7 

adjacent to and south of Clifton Court Forebay. 8 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 9 

construction-related emissions; however, as shown in Table 22-131, ROG and NOX emissions would 10 

still exceed the applicable air district thresholds identified in Table 22-8 and would result in an 11 

adverse effect to air quality. Mitigation Measures AQ-3a and AQ-3b are available to reduce ROG and 12 

NOX emissions, and would thus address regional effects related to secondary ozone and PM 13 

formation. 14 

CEQA Conclusion: Emissions of ROG and NOX generated during construction would exceed BAAQMD 15 

thresholds identified in Table 22-8. Since ROG and NOX are precursors to ozone and NOX is a 16 

precursor to PM, exceedances of BAAQMD’s ROG and NOX thresholds could impact both regional 17 

ozone and PM formation. BAAQMD’s regional emissions thresholds (Table 22-8) have been adopted 18 

to ensure projects do not hinder attainment of the CAAQS or NAAQS. The impact of generating ROG 19 

and NOX emissions in excess of local air district thresholds would therefore violate applicable air 20 

quality standards in the Study area and could contribute to or worsen an existing air quality 21 

conditions. This would be a significant impact. Mitigation Measures AQ-3a and AQ-3b would be 22 

available to reduce ROG and NOX emissions to a less-than-significant level by offsetting emissions to 23 

quantities below BAAQMD CEQA thresholds (see Table 22-8). 24 

Mitigation Measure AQ-3a: Mitigate and Offset Construction-Generated Criteria Pollutant 25 

Emissions within BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 26 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 27 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 28 

Please see Mitigation Measure AQ-3a under Impact AQ-3 in the discussion of Alternative 1A. 29 

Mitigation Measure AQ-3b: Develop an Alternative or Complementary Offsite Mitigation 30 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 31 

within the BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 32 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 33 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 34 

Please see Mitigation Measure AQ-3b under Impact AQ-3 in the discussion of Alternative 1A. 35 

Impact AQ-4: Generation of Criteria Pollutants in Excess of the SJVAPCD Regional Thresholds 36 

during Construction of the Proposed Water Conveyance Facility 37 

NEPA Effects: As shown in Table 22-131, construction emissions would exceed SJVAPCD’s regional 38 

thresholds for the following years and pollutants, even with implementation of environmental 39 

commitments. All other pollutants would be below air district thresholds and therefore would not 40 

result in an adverse air quality effect. 41 
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 ROG: 2020–2025 1 

 NOX: 2019–2026 2 

 PM10: 2019–2024 3 

Since ROG and NOX are precursors to ozone and NOX is a precursor to PM, exceedances of SJVAPCD’s 4 

ROG and NOX thresholds could impact both regional ozone and PM formation, which could worsen 5 

regional air quality and air basin attainment of the NAAQS and CAAQS. Similarly, exceedances of 6 

SJVAPCD’s PM10 threshold could impede attainment of the NAAQS and CAAQS for PM10. 7 

While equipment could operate at any work area identified for this alternative, the highest level of 8 

ROG, NOX, and PM10 emissions in the SJVAPCD is expected to occur at those sites where the 9 

duration and intensity of construction activities would be greatest. This includes all temporary and 10 

permanent utility sites, as well as all construction sites along the pipeline/tunnel conveyance 11 

alignment. For a map of the proposed tunnel alignment, see Mapbook Figure M3-1. 12 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 13 

construction-related emissions; however, as shown in Table 22-131, ROG, NOX, and PM10 emissions 14 

would still exceed SJVAPCD’s thresholds identified in Table 22-8 and would result in an adverse 15 

effect to air quality. Mitigation Measures AQ-4a and AQ-4b are available to reduce ROG, NOX, and 16 

PM10 emissions, and would thus address regional effects related to secondary ozone and PM 17 

formation. 18 

CEQA Conclusion: Emissions of ROG, NOX, and PM10 generated during construction would exceed 19 

SJVAPCD’s annual significance threshold identified in Table 22-8. Since ROG and NOX are precursors 20 

to ozone and NOX is a precursor to PM, exceedances of SJVAPCD’s ROG and NOX thresholds could 21 

impact both regional ozone and PM formation, which could worsen regional air quality and air basin 22 

attainment of the NAAQS and CAAQS. Similarly, exceedances of SJVAPCD’s PM10 threshold could 23 

impede attainment of the NAAQS and CAAQS for PM10. SJVAPCD’s regional emissions thresholds 24 

(Table 22-8) have been adopted to ensure projects do not hinder attainment of the CAAQS or 25 

NAAQS. The impact of generating ROG, NOX, and PM10 emissions in excess of local air district 26 

thresholds would therefore violate applicable air quality standards in the Study area and could 27 

contribute to or worsen an existing air quality conditions. This would be a significant impact. 28 

Mitigation Measures AQ-4a and AQ-4b would be available to reduce ROG, NOX, and PM10 emissions 29 

to a less-than-significant level. 30 

Mitigation Measure AQ-4a: Mitigate and Offset Construction-Generated Criteria Pollutant 31 

Emissions within SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General 32 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 33 

Applicable SJVAPCD CEQA Thresholds for Other Pollutants 34 

Please see Mitigation Measure AQ-4a under Impact AQ-4 in the discussion of Alternative 1A. 35 

Mitigation Measure AQ-4b: Develop an Alternative or Complementary Offsite Mitigation 36 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 37 

within the SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General Conformity 38 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable SJVAPCD 39 

CEQA Thresholds for Other Pollutants 40 

Please see Mitigation Measure AQ-4b under Impact AQ-4 in the discussion of Alternative 1A. 41 
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Impact AQ-5: Generation of Criteria Pollutants in Excess of the SMAQMD Regional Thresholds 1 

from Operation and Maintenance of the Proposed Water Conveyance Facility 2 

NEPA Effects: Operations and maintenance in SMAQMD could include both routine activities and 3 

yearly maintenance. Daily activities at all pumping plants and intakes are covered by maintenance, 4 

management, repair, and operating crews. Yearly maintenance would include annual, tunnel 5 

dewatering, and sediment removal (see Appendix 22A, Air Quality Analysis Methodology, for 6 

additional detail). The highest concentration of operational emissions in the SMAQMD are expected 7 

at intake and intake pumping plant sites along the east bank of the Sacramento River, as well as at 8 

the intermediate forebay (and pumping plant) site west of South Stone Lake and east of the 9 

Sacramento River. As shown in Table 22-132, operation and maintenance activities under 10 

Alternative 7 would not exceed SMAQMD’s regional thresholds of significance and there would be no 11 

adverse effect (see Table 22-8). Accordingly, project operations under Alternative 7 would not 12 

contribute to or worsen existing air quality exceedances. There would be no adverse effect. 13 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 14 

exceed SMAQMD regional thresholds for criteria pollutants. SMAQMD’s regional emissions 15 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 16 

CAAQS or NAAQS. The impact of generating emissions in excess of local air district would therefore 17 

violate applicable air quality standards in the Study area and could contribute to or worsen an 18 

existing air quality conditions. Because project operations would not exceed SMAQMD regional 19 

thresholds, the impact would be less than significant. No mitigation is required. 20 

Impact AQ-6: Generation of Criteria Pollutants in Excess of the YSAQMD Regional Thresholds 21 

from Operation and Maintenance of the Proposed Water Conveyance Facility 22 

NEPA Effects: Alternative 7 would not construct any permanent features in the YSAQMD that would 23 

require routine operations and maintenance. No operational emissions would be generated in the 24 

YSAQMD. Consequently, operation of Alternative 7 would neither exceed the YSAQMD thresholds of 25 

significance nor result in an adverse effect on air quality. 26 

CEQA Conclusion: No operational or maintenance emissions generated by the alternative would 27 

occur in YSAQMD and, therefore, YSAQMD’s regional thresholds would not be exceeded (see Table 28 

22-8). This impact would be less than significant. No mitigation is required. 29 

Impact AQ-7: Generation of Criteria Pollutants in Excess of the BAAQMD Regional Thresholds 30 

from Operation and Maintenance of the Proposed Water Conveyance Facility 31 

NEPA Effects: Operations and maintenance in BAAQMD could include annual inspections, tunnel 32 

dewatering, and sediment removal (see Appendix 22A, Air Quality Analysis Methodology, for 33 

additional detail). The highest concentration of operational emissions in the BAAQMD are expected 34 

at the Byron Tract Forebay (including control gates), which is adjacent to and south of Clifton Court 35 

Forebay. As shown in Table 22-132, operation and maintenance activities under Alternative 7 would 36 

not exceed BAAQMD’s regional thresholds of significance (see Table 22-8). Thus, project operations 37 

under Alternative 7 would not contribute to or worsen existing air quality exceedances. There 38 

would be no adverse effect. 39 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 40 

exceed BAAQMD regional thresholds for criteria pollutants. BAAQMD’s regional emissions 41 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 42 
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CAAQS or NAAQS. The impact of generating emissions in excess of local air district thresholds would 1 

violate applicable air quality standards in the Study area and could contribute to or worsen an 2 

existing air quality conditions. Because project operations would not exceed BAAQMD regional 3 

thresholds, the impact would be less than significant. No mitigation is required. 4 

Impact AQ-8: Generation of Criteria Pollutants in Excess of the SJVAPCD Regional Thresholds 5 

from Operation and Maintenance of the Proposed Water Conveyance Facility 6 

NEPA Effects: Operations and maintenance in SJVAPCD could include annual inspections and tunnel 7 

dewatering (see Appendix 22A, Air Quality Analysis Methodology, for additional detail). The highest 8 

concentration of operational emissions in the SJVPACD is expected at construction sites along the 9 

pipeline/tunnel conveyance alignment. For a map of the proposed tunnel alignment, see Mapbook 10 

Figure M3-1. As shown in Table 22-132, operation and maintenance activities under Alternative 7 11 

would not exceed SJVAPCD’s regional thresholds of significance (see Table 22-8). Accordingly, 12 

project operations under Alternative 7 would not contribute to or worsen existing air quality 13 

exceedances. There would be no adverse effect. 14 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 15 

exceed SJVAPCD’s regional thresholds of significance. SJVAPCD’s regional emissions thresholds 16 

(Table 22-8) have been adopted to ensure projects do not hinder attainment of the CAAQS or 17 

NAAQS. The impact of generating emissions in excess of local air district thresholds would violate 18 

applicable air quality standards in the Study area and could contribute to or worsen an existing air 19 

quality conditions. Because project operations would not exceed SJVAPCD regional thresholds, the 20 

impact would be less than significant. No mitigation is required. 21 

Impact AQ-9: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 22 

Matter in Excess of SMAQMD’s Health-Based Concentration Thresholds  23 

NEPA Effects: Alternative 7 is similar to Alternative 4 and involves the development of two less 24 

intakes (approximately 40% volumetric reduction) as compared to Alternative 1A. As such, the 25 

emissions generated by construction of Alternative 7 would be lower than Alternative 1A due to less 26 

construction activities. Localized health risk impacts resulting from emissions from Intakes 1 and 4 27 

would be less or not occur due to absence in the development of these project features. Based on the 28 

emissions inventory conducted for the air quality analysis, development of Alternative 7 would 29 

result in 22% less PM10 and PM2.5 emissions as compared with Alternative 1A.  30 

All annual PM10 and PM2.5 concentrations were found to be less than SMAQMD’s annual thresholds 31 

for Alternative 1A. Because Alternative 7 would require less construction activity and generate 32 

fewer emissions than Alternative 1A, annual PM10 and PM2.5 concentrations from the development 33 

of Alternative 7 would also be less than the respective SMAQMD annual thresholds. However, as 34 

shown in Table 22-14, the maximum predicted 24-hour PM10 concentration for Alternative 1A 35 

would exceed SMAQMD’s threshold of 2.5 μg/m3. The modeled exceedances occur at 225 receptor 36 

locations near intakes and intake work areas. Because Alternative 7 would not involve the 37 

development of Intakes 1 and 4, emissions contributions from these intakes would not occur. It is 38 

anticipated that Alternative 7 would still result in 24-hour PM10 exceedances, but at fewer receptor 39 

locations than Alternative 1A. The exceedances would be temporary and occur intermittently due to 40 

soil disturbance. Accordingly, this alternative would expose a sensitive receptor to adverse levels of 41 

localized particulate matter concentrations. Mitigation Measure AQ-9 is available to address this 42 

effect. 43 
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CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 1 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 7 would 2 

result in the short-term exposure of receptors to PM10 concentrations that exceed SMAQMD 3 

threshold. This would be a significant impact. Mitigation Measure AQ-9 outlines a tiered strategy to 4 

reduce PM10 concentrations and public exposure to a less-than-significant level.  5 

Mitigation Measure AQ-9: Implement Measures to Reduce Re-Entrained Road Dust and 6 

Receptor Exposure to PM2.5 and PM10 7 

Please see Mitigation Measure AQ-9 under Impact AQ-9 in the discussion of Alternative 1A. 8 

Impact AQ-10: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 9 

Matter in Excess of YSAQMD’s Health-Based Concentration Thresholds  10 

NEPA Effects: Table 22-15 under Alternative 1A shows that the maximum predicted PM2.5 and 11 

PM10 concentrations are less than YSAQMD’s adopted thresholds. Because Alternative 7 would 12 

require less construction activity and generate fewer emissions than Alternative 1A, annual PM10 13 

and PM2.5 concentrations from the development of Alternative 7 would also be less than the 14 

respective YSAQMD annual thresholds. The project would also implement all air district-15 

recommended onsite fugitive dust controls, such as regular watering. Accordingly, this alternative 16 

would not expose sensitive receptors to adverse levels of localized particulate matter 17 

concentrations. 18 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 19 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 1A 20 

would result in PM2.5 and PM10 concentrations at receptor locations that are below the significance 21 

thresholds established by the YSAQMD. Since Alternative 7 results in fewer overall emissions, 22 

localized particulate matter concentrations at analyzed receptors would not result in significant 23 

human health impacts. No mitigation is required. 24 

Impact AQ-11: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 25 

Matter in Excess of BAAQMD’s Health-Based Concentration Thresholds  26 

NEPA Effects: Table 22-16 under Alternative 1A shows that the maximum predicted PM2.5 27 

concentrations are less than BAAQMD’s adopted thresholds. Because Alternative 7 would require 28 

less construction activity and generate fewer emissions than Alternative 1A, PM2.5 concentrations 29 

from the development of Alternative 7 would also be less than the respective BAAQMD annual 30 

thresholds. The project would also implement all air district-recommended onsite fugitive dust 31 

controls, such as regular watering. Accordingly, this alternative would not expose sensitive 32 

receptors to adverse levels of localized particulate matter concentrations. 33 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 34 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 1A 35 

would result in PM2.5 concentrations at receptor locations that are below the significance 36 

thresholds established by the BAAQMD. Since Alternative 7 results in fewer overall emissions, 37 

localized particulate matter concentrations at analyzed receptors would not result in significant 38 

human health impacts. No mitigation is required. 39 
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Impact AQ-12: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 1 

Matter in Excess of SJVAPCD’s Health-Based Concentration Thresholds  2 

NEPA Effects: Table 22-17 under Alternative 1A shows that with exception of 24-hour PM10, 3 

maximum predicted PM2.5 and PM10 concentrations are less than SJVAPCD’s adopted thresholds. 4 

The 24-hour PM10 concentrations attributable to the project would exceed the SJVAPCD’s 5 

significance threshold at one receptor location. Emissions from the tunnel construction activities 6 

and concrete batch plant contribute to the exceedance at this location. Though Alternative 7 would 7 

result in less construction activities than Alternative 1A, it is anticipated that the receptor exposed 8 

to emissions from the concrete batch plant and tunnel activities would remain impacted. 9 

Accordingly, this alternative would expose a sensitive receptor to adverse levels of localized 10 

particulate matter concentrations. Mitigation Measure AQ-9 is available to address this effect. 11 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 12 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 7 would 13 

result in the short-term exposure of receptors to PM10 concentrations that exceed SJVAPCD’s 14 

threshold. This would be a significant impact. Mitigation Measure AQ-9 outlines a tiered strategy to 15 

reduce PM10 concentrations and public exposure to a less-than-significant level.  16 

Mitigation Measure AQ-9: Implement Measures to Reduce Re-Entrained Road Dust and 17 

Receptor Exposure to PM2.5 and PM10 18 

Please see Mitigation Measure AQ-9 under Impact AQ-9 in the discussion of Alternative 1A.  19 

Impact AQ-13: Exposure of Sensitive Receptors to Health Hazards from Localized Carbon 20 

Monoxide  21 

NEPA Effects: Continuous engine exhaust may elevate localized CO concentrations. Receptors 22 

exposed to these CO “hot-spots” may have a greater likelihood of developing adverse health effects 23 

(as described in Section 22.1.2). CO hot-spots are typically observed at heavily congested 24 

intersections where a substantial number of gasoline-powered vehicles idle for prolonged durations 25 

throughout the day. Construction sites are less likely to result in localized CO hot-spots due to the 26 

nature of construction activities (Sacramento Metropolitan Air Quality Management District 2014), 27 

which normally utilize diesel-powered equipment for intermittent or short durations. Moreover, 28 

construction sites must comply with the Occupational Safety and Health Administration’s (OSHA) CO 29 

exposure standards for onsite workers. Unlike regional pollutants (e.g., ROG and NOX), CO 30 

concentrations also dissipate as a function of distance and will therefore be lower at offsite receptor 31 

locations. Accordingly, given that construction activities typically do not result in CO hot-spots, 32 

onsite concentrations must comply with OSHA standards, and CO levels dissipate as a function of 33 

distance, equipment-generated CO emissions (see Table 22-131) are not anticipated to result in 34 

adverse health hazards to sensitive receptors. 35 

Construction traffic may contribute to increased roadway congestion, which could lead to conditions 36 

conducive to CO hot-spot formation. As shown in Table 19-8, the highest peak hour traffic volumes 37 

under BPBGPP—12,567 vehicles per hour—would occur on westbound Interstate 80 between 38 
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Suisun Valley Road and State Route 12.59 This is about half of the congested traffic volume modeled 1 

by BAAQMD (24,000 vehicles per hour) that would be needed to contribute to a localized CO hot-2 

spot, and less than half of the traffic volume modeled by SMAQMD (31,600 vehicles per hour). The 3 

BAAQMD’s and SMAQMD’s CO screening criteria were developed based on County average vehicle 4 

fleets that are primarily comprised of gasoline vehicles. Construction vehicles would be 5 

predominantly diesel trucks, which generate fewer CO emissions per idle-hour and vehicle mile 6 

traveled than gasoline-powered vehicles. Accordingly, the air district screening thresholds provide a 7 

conservative evaluation threshold for the assessment of potential CO emissions impacts during 8 

construction. 9 

Based on the above analysis, even if all 12,567 vehicles on the modeled traffic segment drove 10 

through the same intersection in the peak hour, CO concentrations adjacent to the traveled way 11 

would not exceed the CAAQS or NAAQS according to BAAQMD’s and SMAQMD’s screening criteria. 12 

Thus, construction traffic is not anticipated to result in adverse health hazards to sensitive 13 

receptors. 14 

CEQA Conclusion: Continuous engine exhaust may elevate localized CO concentrations. Receptors 15 

exposed to these CO “hot-spots” may have a greater likelihood of developing adverse health effects. 16 

Construction sites are less likely to result in localized CO hot-spots due to the nature of construction 17 

activities (Sacramento Metropolitan Air Quality Management District 2014), which normally utilize 18 

diesel-powered equipment for intermittent or short durations. Moreover, construction sites must 19 

comply with the OSHA CO exposure standards for onsite workers. Accordingly, given that 20 

construction activities typically do not result in CO hot-spots, onsite concentrations must comply 21 

with OSHA standards, and CO levels dissipate as a function of distance, equipment-generated CO 22 

emissions are not anticipated to result in significant health hazards to sensitive receptors. Similarly, 23 

peak-hour construction traffic on local roadways would not exceed BAAQMD’s or SMAQMD’s 24 

conservative screening criteria for the formation potential CO hot-spots. This impact would be less 25 

than significant. No mitigation is required. 26 

Impact AQ-14: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 27 

Matter in Excess of SMAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 28 

NEPA Effects: As shown in Table 22-19, Alternative 1A would not exceed the SMAQMD’s thresholds 29 

for chronic non-cancer hazard or cancer risk. Because Alternative 7 would require less construction 30 

activity and generate fewer emissions than Alternative 1A, chronic non-cancer hazard and cancer 31 

risk from the development of Alternative 7 would also be less than the respective SMAQMD 32 

significance thresholds. Accordingly, this alternative would not expose sensitive receptors to 33 

adverse levels of DPM such as would result in chronic non-cancer hazards or cancer risk.  34 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 35 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 36 

durations. DPM generated during Alternative 7 construction would not exceed the SMAQMD’s 37 

chronic non-cancer hazard or cancer risk threshold. Therefore, this impact for DPM emissions would 38 

be less than significant. No mitigation is required.  39 

                                                             
59 The above volumes are based on the traffic analysis conducted for Alternative 1A. Since few vehicles would be 
required under Alternative 7, traffic impacts would likely be less than those estimated for Alternative 1A.  
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Impact AQ-15: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 1 

Matter in Excess of YSAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 2 

NEPA Effects: As shown in Table 22-19, Alternative 1A would not exceed the YSAQMD’s thresholds 3 

for chronic non-cancer hazard or cancer risk. Because Alternative 7 would require less construction 4 

activity and generate fewer emissions than Alternative 1A, chronic non-cancer hazard and cancer 5 

risk from the development of Alternative 7 would also be less than the respective YSAQMD 6 

significance thresholds. Accordingly, this alternative would not expose sensitive receptors to 7 

adverse levels of DPM such as would result in chronic non-cancer hazards or cancer risk.  8 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 9 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 10 

durations. The DPM generated during Alternative 7 construction would not exceed the YSAQMD’s 11 

chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors to 12 

substantial health hazards. Therefore, this impact for DPM emissions would be less than significant. 13 

No mitigation is required. 14 

Impact AQ-16: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 15 

Matter in Excess of BAAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 16 

NEPA Effects: As shown in Table 22-20, Alternative 1A would not exceed the BAAQMD’s thresholds 17 

for chronic non-cancer hazard; however, it would exceed BAAQMD’s cancer risk threshold. The 18 

primary emission sources for these exceedances are from a project haul route, control structure 19 

work area and potential spoil area. While the impact of Alternative 7 would be less than Alternative 20 

1A, Alternative 7 may still expose sensitive receptors to adverse levels of carcinogenic DPM 21 

concentrations.  22 

Mitigation Measure AQ-16 would be available to reduce exposure to substantial cancer risk by 23 

relocating affected receptors. Although Mitigation Measure AQ-16 would reduce the severity of this 24 

effect, the BDCP proponents are not solely responsible for implementation of the measure. If a 25 

landowner chooses not to accept DWR’s offer of relocation assistance, an adverse effect in the form 26 

excess cancer risk above air district thresholds would occur. Therefore, this effect would be adverse. 27 

If, however, all landowners accept DWR’s offer of relocation assistance, effects would not be 28 

adverse. 29 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 30 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 31 

durations. The DPM generated during Alternative 7 construction would not exceed the BAAQMD’s 32 

chronic non-cancer hazard threshold; however, it would exceed the BAAQMD’s cancer thresholds. 33 

Therefore, this impact for DPM emissions would be significant.  34 

Mitigation Measure AQ-16 would be available to reduce exposure to substantial cancer risk by 35 

relocating affected receptors. Although Mitigation Measure AQ-16 would reduce the severity of this 36 

effect, the BDCP proponents are not solely responsible for implementation of the measure. If a 37 

landowner chooses not to accept DWR’s offer of relocation assistance, a significant impact in the 38 

form excess cancer risk above air district thresholds would occur. Therefore, this effect would be 39 

significant and unavoidable. If, however, all landowners accept DWR’s offer of relocation assistance, 40 

the impact would be less than significant. 41 



 Air Quality and Greenhouse Gases 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

22-440 
2015 

ICF 00139.14 

 

Mitigation Measure AQ-16: Relocate Sensitive Receptors to Avoid Excess Cancer Risk 1 

Please see Mitigation Measure AQ-16 under Impact AQ-16 in the discussion of Alternative 1A. 2 

Impact AQ-17: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 3 

Matter in Excess of SJVAPCD’s Chronic Non-Cancer and Cancer Risk Thresholds 4 

NEPA Effects: Table 22-21 under Alternative 1A shows that the maximum predicted chronic non-5 

cancer hazard and cancer risk associated with the project are less than SJVAPCD’s adopted 6 

thresholds. Because Alternative 7 would require less construction activity and generate fewer 7 

emissions than Alternative 1A, chronic non-cancer hazard and cancer risk from the development of 8 

Alternative 7 would also be less than the respective SJVAPCD significance thresholds. Accordingly, 9 

this alternative would not expose sensitive receptors to adverse levels of DPM such as would result 10 

in chronic non-cancer hazards or cancer risk. 11 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 12 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 13 

durations. The DPM generated during Alternative 7 construction would not exceed the SJVAPCD’s 14 

chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors to 15 

substantial pollutant concentrations. Therefore, this impact for DPM emissions would be less than 16 

significant. No mitigation is required. 17 

Impact AQ-18: Exposure of Sensitive Receptors to Coccidioides immitis (Valley Fever)  18 

NEPA Effects: As discussed under Alternative 1A, earthmoving activities during construction could 19 

release C. immitis spores if filaments are present and other soil chemistry and climatic conditions 20 

are conducive to spore development. Receptors adjacent to the construction area may therefore be 21 

exposed to increase risk of inhaling C. immitis spores and subsequent development of Valley Fever. 22 

Dust-control measures are the primary defense against infection (United States Geological Survey 23 

2000). Implementation of advanced air-district recommended fugitive dust controls outlined in 24 

Appendix 3B, Environmental Commitments, would avoid dusty conditions and reduce the risk of 25 

contracting Valley Fever through routine watering and other controls. Therefore, this alternative’s 26 

effect of exposure of sensitive receptors to increased Valley Fever risk during construction would 27 

not be adverse.  28 

CEQA Conclusion: Construction of the water conveyance facility would involve earthmoving 29 

activities that could release C. immitis spores if filaments are present and other soil chemistry and 30 

climatic conditions are conducive to spore development. Receptors adjacent to the construction area 31 

may therefore be exposed to increase risk of inhaling C. immitis spores and subsequent development 32 

of Valley Fever. Implementation of air-district recommended fugitive dust controls outlined in 33 

Appendix 3B, Environmental Commitments, would avoid dusty conditions and reduce the risk of 34 

contracting Valley Fever through routine watering and other controls. Therefore, this impact would 35 

be less than significant. No mitigation is required. 36 

Impact AQ-19: Creation of Potential Odors Affecting a Substantial Number of People during 37 

Construction or Operation of the Proposed Water Conveyance Facility 38 

NEPA Effects: As discussed under Alternative 1A, odors from construction activities would be 39 

localized and generally confined to the immediate area surrounding the construction site. Moreover, 40 

odors would be temporary and localized, and they would cease once construction activities have 41 



 Air Quality and Greenhouse Gases 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

22-441 
2015 

ICF 00139.14 

 

been completed. Thus, it is not anticipated that construction of CM1 would create objectionable 1 

odors from construction equipment or asphalt paving. 2 

Construction of the water conveyance facility would require removal of subsurface material during 3 

tunnel excavation and sediment removal. As discussed under Alternative 1A, geotechnical tests 4 

indicate that VOC levels in Plan Area soils are below the method detection limits, indicating that 5 

organic decay of exposed RTM and sediment will be relatively low (URS 2014). Moreover, drying 6 

and stockpiling of the removed RTM and sediment will occur under aerobic conditions, which will 7 

further limit any potential decomposition and associated malodorous products. Accordingly, it is not 8 

anticipated that tunnel and sediment excavation would create objectionable odors.  9 

Typical facilities known to produce odors include landfills, wastewater treatment plants, food 10 

processing facilities, and certain agricultural activities. Alternative 7 would not result in the addition 11 

of facilities associated with odors, and as such, long-term operation of the water conveyance facility 12 

would not result in objectionable odors. 13 

CEQA Conclusion: Alternative 7 would not result in the addition of major odor producing facilities. 14 

Diesel emissions during construction could generate temporary odors, but these would quickly 15 

dissipate and cease once construction is completed. Likewise, potential odors generated during 16 

asphalt paving would be addressed through mandatory compliance with air district rules and 17 

regulations. While tunnel excavation would unearth substantial quantities of RTM, geotechnical 18 

tests indicate that soils in the Plan Area have relatively low organic constituents. Moreover, drying 19 

and stockpiling of the removed RTM will occur under aerobic conditions, which will further limit 20 

any potential decomposition and associated malodorous products. Accordingly, the impact of 21 

exposure of sensitive receptors to potential odors during construction would be less than 22 

significant. No mitigation is required. 23 

Impact AQ-20: Generation of Criteria Pollutants in the Excess of Federal De Minimis 24 

Thresholds from Construction and Operation and Maintenance of the Proposed Water 25 

Conveyance Facility 26 

NEPA Effects: EPA’s General Conformity Rule (40 CFR Parts 51 and 93) only applies to Federal 27 

actions that are taken in EPA-designated “nonattainment” or “maintenance” areas. Accordingly, as 28 

outlined in Section III.A of the General Conformity Rule, “only actions which cause emissions in 29 

designated nonattainment and maintenance areas are subject to the regulations”. Criteria pollutant 30 

emissions resulting from construction and operation of Alternative 7 in the SFNA, SJVAB, and 31 

SFBAAB are presented in Table 22-133. Exceedances of the federal de minimis thresholds are shown 32 

in underlined text. 33 

Sacramento Federal Nonattainment Area 34 

As shown in Table 22-133, implementation of Alternative 7 would exceed the following SFNA 35 

federal de minimis thresholds: 36 

 ROG: 2024–2025 37 

 NOX: 2018–2028 38 

ROG and NOX are precursors to ozone and NOX is a precursor to PM, for which the SFNA is in 39 

nonattainment for the NAAQS. Since project emissions exceed the federal de minimis thresholds for 40 

ROG and NOX, a general conformity determination must be made to demonstrate that total direct 41 
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and indirect emissions of NOX would conform to the appropriate SFNA SIP for each year of 1 

construction in which the de minimis thresholds are exceeded. 2 

NOX is also a precursor to PM and can contribute to PM formation. As discussed above, Sacramento 3 

County is currently designated maintenance for the PM10 NAAQS and portions of the SVAB are 4 

designated nonattainment for the PM2.5 NAAQS. NOX emissions in excess of 100 tons per year in 5 

Sacramento County trigger a secondary PM10 precursor threshold, whereas NOX emissions in excess 6 

of 100 tons per year in the SVAB trigger a secondary PM2.5 precursor threshold. Since NOX 7 

emissions can contribute to PM formation, NOX emissions in excess of these secondary precursor 8 

thresholds could conflict with the applicable PM10 and PM2.5 SIPs. Accordingly, NOX offsets pursued 9 

for the purposes of general conformity for those years in which NOX emissions exceed 100 tons must 10 

occur within the federally designated PM2.5 nonattainment and PM10 maintenance areas of the 11 

SVAB.  12 

As shown in Table 22-131, NOX emissions generated by construction activities in SMAQMD 13 

(Sacramento County) would exceed 100 tons per year between 2022 and 2027. The project 14 

therefore triggers the secondary PM10 precursor threshold, requiring all NOX offsets for 2022 15 

through 2027 to occur within Sacramento County.  16 

Given the magnitude of NOX emissions and the limited geographic scope available for offsets in 2022 17 

through 2027 (Sacramento County), neither Mitigation Measures AQ-1a nor 1b could feasibly reduce 18 

NOX emissions to net zero for the purposes of general conformity. 60 This impact would be adverse. 19 

In the event that Alternative 7 is selected as the APA, Reclamation, USFWS, and NMFS would need to 20 

demonstrate that conformity is met for NOX and secondary PM10 formation through a local air 21 

quality modeling analysis (i.e., dispersion modeling) or other acceptable methods to ensure project 22 

emissions do not cause or contribute to any new violations of the NAAQS or increase the frequency 23 

or severity of any existing violations. 24 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 25 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 26 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 27 

Thresholds for Other Pollutants 28 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A.  29 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 30 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 31 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 32 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 33 

Other Pollutants 34 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 35 

                                                             
60 The secondary PM precursor thresholds are triggered through the General Conformity Regulation (40 CFR 
93.153 (a)(1)). Accordingly, confinement of the geographic scope for available offsets only applies to the General 
Conformity determination and does not influence mitigation feasibility for Impacts AQ-1 or AQ-28.  
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Table 22-133. Criteria Pollutant Emissions from Construction and Operation of Alternative 7 in 1 

Nonattainment and Maintenance Areas of the SFNA, SJVAB, and SFBAAB (tons/year) 2 

Year 
Sacramento Federal Nonattainment Area 

ROG NOX
a COb PM10c PM2.5 SO2 

2016 0 0 0 0 0 0 

2017 0 0 0 0 0 0 

2018 3 28 <1 11 2 <1 

2019 4 25 <1 23 4 <1 

2020 8 64 1 33 5 <1 

2021 10 90 3 45 7 <1 

2022 13 115 5 54 9 <1 

2023 25 200 5 76 13 1 

2024 32 248 5 90 17 1 

2025 27 194 3 62 12 1 

2026 25 173 2 56 11 1 

2027 21 158 3 62 12 1 

2028 6 42 3 28 5 <1 

2029 <1 3 <1 3 <1 <1 

ELT 0.14 0.82 1.69 0.28 0.08 <0.01 

LLT 0.12 0.69 1.61 0.27 0.07 <0.01 

De Minimis 25 25 100 100 100 100 

Year 

San Joaquin Valley Air Basin 

ROG NOX
a COb PM10 PM2.5 SO2 

2016 0 0 0 2 <1 0 

2017 0 0 0 0 0 0 

2018 1 6 0 11 1 <1 

2019 10 71 0 17 3 <1 

2020 17 122 0 32 5 <1 

2021 26 190 0 51 8 1 

2022 25 162 0 31 6 1 

2023 22 132 0 17 3 <1 

2024 21 121 0 16 3 <1 

2025 13 80 0 13 2 <1 

2026 5 32 0 3 1 <1 

2027 <1 <1 0 1 1 <1 

2028 0 0 0 0 0 0 

2029 0 0 0 0 0 0 

ELT 0.01 0.07 0.13 0.02 <0.01 <0.01 

LLT 0.01 0.06 0.12 0.01 <0.01 <0.01 

De Minimis 10 10 100 100 100 100 
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Year 

San Francisco Bay Area Air Basin 

ROG NOX COb PM10d PM2.5 SO2 

2016 0 0 0 - 0 0 

2017 0 0 0 - 0 0 

2018 <1 2 <1 - <1 <1 

2019 2 16 1 - 1 <1 

2020 3 25 1 - 1 <1 

2021 4 33 2 - 2 <1 

2022 5 37 3 - 2 <1 

2023 8 59 4 - 5 <1 

2024 12 84 5 - 6 1 

2025 7 51 3 - 4 <1 

2026 5 40 3 - 4 <1 

2027 3 21 2 - 3 <1 

2028 <1 2 1 - 1 <1 

2029 <1 <1 <1 - <1 <1 

ELT 0.01 0.08 0.14 - 0.01 <0.01 

LLT 0.01 0.07 0.14 - 0.01 <0.01 

De Minimis 100 100 100 - 100 100 

a NOX emissions in excess of 100 tons per year within federally designated PM10 and PM2.5 nonattainment 
or maintenance areas trigger a secondary PM10 and PM2.5 precursor threshold. NOX emissions in excess of 
this secondary threshold could conflict with the applicable PM10 and PM2.5 SIPs. Accordingly, NOX offsets 
pursued for the purposes of general conformity for those years in which NOX emissions exceed 100 tons 
must occur within the federally designated PM2.5 nonattainment and PM10 maintenance areas, as 
applicable.  

b The proposed water conveyance facility is located within a federally designated CO attainment 
area. Accordingly, CO emissions generated by construction of CM1 are not subject to the General 
Conformity Rule and are excluded from the emissions summary and general conformity analysis (40 CFR 
Part 51 and 93, Section III.A). Emissions presented in the table are limited those generated by haul trucks, 
which would occur in federally designated CO maintenance area. 

c There are no federally designated PM10 maintenance areas in Yolo County. Accordingly, PM10 emissions 
generated by construction of CM1 in Yolo County are not subject to the General Conformity Rule and are 
excluded from the emissions summary and general conformity analysis for the SFNA (40 CFR Part 51 and 
93, Section III.A). Emissions presented in the table are limited those generated within Sacramento County. 

d There are no federally designated PM10 nonattainment or maintenance areas in the SFBAAB. Accordingly, 
PM10 emissions generated by construction of CM1 are not subject to the General Conformity Rule and are 
excluded from the emissions summary and general conformity analysis (40 CFR Part 51 and 93, Section 
III.A). 

 1 

San Joaquin Valley Air Basin 2 

As shown in Table 22-133, implementation of Alternative 7 would exceed the following SJVAB 3 

federal de minimis thresholds: 4 

 ROG: 2020–2025 5 

 NOX: 2019–2026 6 
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ROG and NOX are precursors to ozone and NOX is a precursor to PM, for which the SJVAB is in 1 

nonattainment for the NAAQS. Since project emissions exceed the federal de minimis threshold for 2 

ROG and NOX, a general conformity determination must be made to demonstrate that total direct 3 

and indirect emissions of ROG and NOX would conform to the appropriate SJVAB SIP for each year of 4 

construction in which the de minimis thresholds are exceeded. 5 

NOX is also a precursor to PM and can contribute to PM formation. As discussed above, the SJVAB is 6 

currently designated maintenance for the PM10 NAAQS and nonattainment for the PM2.5 NAAQS. 7 

NOX emissions in excess of 100 tons per year trigger a secondary PM precursor threshold, and could 8 

conflict with the applicable PM10 and PM2.5 SIPs. As shown in Table 22-133, NOX emissions 9 

generated by construction activities in the SJVAB would exceed 100 tons per year between 2020 and 10 

2024. NOX offsets pursued for the purposes of general conformity for those years in which NOX 11 

emissions exceed 100 tons must occur within the federally designated PM2.5 nonattainment and 12 

PM10 maintenance areas of the SJVAB, which are consistent with the larger nonattainment 13 

boundary for ozone. 14 

As shown in Appendix 22E, General Conformity Determination, Attachment 22E-1, SJVAPCD confirms 15 

that sufficient emissions reduction credits would be available to fully offset ROG and NOX emissions 16 

in excess of the federal de minimis thresholds zero through implementation of Mitigation Measures 17 

AQ-4a and 4b. Mitigation Measures AQ-4a and 4b will ensure the requirements of the mitigation and 18 

offset program are implemented and conformity requirements for ROG and NOX are met, should 19 

Alternative 7 be selected as the APA. 20 

Mitigation Measure AQ-4a: Mitigate and Offset Construction-Generated Criteria Pollutant 21 

Emissions within SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General 22 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 23 

Applicable SJVAPCD CEQA Thresholds for Other Pollutants 24 

Please see Mitigation Measure AQ-4a under Impact AQ-4 in the discussion of Alternative 1A. 25 

Mitigation Measure AQ-4b: Develop an Alternative or Complementary Offsite Mitigation 26 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 27 

within the SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General Conformity 28 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable SJVAPCD 29 

CEQA Thresholds for Other Pollutants 30 

Please see Mitigation Measure AQ-4b under Impact AQ-4 in the discussion of Alternative 1A. 31 

San Francisco Bay Area Air Basin 32 

As shown in Table 22-133, implementation of Alternative 7 would not exceed any of the SFBAAB 33 

federal de minimis thresholds. Accordingly, a general conformity determination is not required as 34 

total direct and indirect emissions would conform to the appropriate SFBAAB SIPs. 35 

CEQA Conclusion: SFNA and SJVAB are classified as nonattainment areas with regard to the ozone 36 

NAAQS and the impact of increases in criteria pollutant emissions above the air basin de minimis 37 

thresholds could conflict with or obstruct implementation of the applicable air quality plans. Since 38 

construction emissions in the SFNA and SJVAB would exceed the de minimis thresholds for ROG and 39 

NOX, this impact would be significant.  40 
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Mitigation Measures AQ-4a and AQ-4b would ensure project emissions would not result in an 1 

increase in regional ROG or NOX in the SJVAB. These measures would therefore ensure total direct 2 

and indirect ROG and NOX emissions generated by the project would conform to the appropriate 3 

SJVAB SIPs by offsetting the action’s emissions in the same or nearby area to net zero. Accordingly, 4 

impacts would be less than significant with mitigation in the SJVAB.  5 

Although Mitigation Measures AQ-1a and AQ-1b would reduce NOX in the SFNA, given the magnitude 6 

of NOX emissions and the limited geographic scope available for offsets (Sacramento County), 7 

neither measure could feasibly reduce NOX emissions to net zero for the purposes of general 8 

conformity. This impact would be significant and unavoidable in the SFNA.  9 

Emissions generated within the SFBAAB would not exceed the SFBAAB de minimis thresholds and 10 

would therefore conform to the appropriate SFBAAB SIPs. No mitigation is required.  11 

Impact AQ-21: Generation of Cumulative Greenhouse Gas Emissions during Construction of 12 

the Proposed Water Conveyance Facility 13 

NEPA Effects: GHG (CO2, CH4, N2O, SF6, and HFCs) emissions resulting from construction of 14 

Alternative 7 are presented in Table 22-128. Emissions with are presented with implementation of 15 

environmental commitments (see Appendix 3B, Environmental Commitments) and state mandates to 16 

reduce GHG emissions. State mandates include the RPS, LCFS, and Pavley. These mandates do not 17 

require additional action on the part of DWR, but will contribute to GHG emissions reductions. For 18 

example, Pavley and LCFS will improve the fuel efficiency of vehicles and reduce the carbon content 19 

of transportation fuels, respectively. Equipment used to construct the project will therefore be 20 

cleaner and less GHG intensive than if the state mandates had not been established. Due to the global 21 

nature of GHGs, the determination of effects is based on total emissions generated by construction 22 

(Table 22-134). 23 
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Table 22-134. GHG Emissions from Construction of Alternative 7 (metric tons/year)a 
1 

Year 
Equipment and 
Vehicles (CO2e) 

Electricity (CO2e) 
Concrete Batching 

(CO2) 
Total CO2e 

2016 0 0 428 428 

2017 0 0 0 0 

2018 12,007 616 53,121 65,745 

2019 41,416 3,445 8,344 53,205 

2020 71,346 16,547 51,847 139,740 

2021 106,134 44,055 102,833 253,022 

2022 118,049 61,863 155,860 335,772 

2023 143,645 55,070 152,171 350,886 

2024 161,511 57,442 182,059 401,013 

2025 111,863 38,750 121,570 272,183 

2026 85,473 13,834 29,133 128,440 

2027 61,317 2,642 42,014 105,973 

2028 21,518 70 8,266 29,853 

2029 1,300 2 0 1,302 

Total 935,579 294,338 907,645 2,137,562 

a Emissions estimates do not account for GHG flux from land disturbance. Surface and subsurface (e.g., 
tunneling) activities may oxidize peat soils, releasing GHG emissions. However, recent geotechnical 
surveys indicated that peat is negligible below 80 feet of depth. The tunnel will be placed below this 
range and the design adjusted if peat soils are discovered. Peat material encountered during surface 
excavation for non-tunnel work will be covered with top soil to reduce oxidation when needed. 

Values may not total correctly due to rounding.  

 2 

Table 22-135 summarizes GHG emissions that would be generated in the BAAQMD, SMAQMD, 3 

SJVAPCD, and YSAQMD. The table does not include emissions from electricity generation as these 4 

emissions would be generated by power plants located throughout the state (see discussion 5 

preceding this impact analysis). GHG emissions presented in Table 22-135 are therefore provided 6 

for information purposes only. 7 

Table 22-135. GHG Emissions from Construction of Alternative 7 by Air District (metric tons/year)a 
8 

Year Equipment and Vehicles (CO2e) Concrete Batching (CO2)a Total CO2eb 

SMAQMD 399,753 544,587 944,340 

YSAQMD 39,089 0 39,089 

SJVAPCD 312,492 181,529 494,021 

BAAQMD 184,244 181,529 365,773 

a Emissions assigned to each air district based on the number of batching plants located in that air district.  
b Values may not total correctly due to rounding. 

 9 

Construction of Alternative 7 would generate a total of 2.1 million metric tons of GHG emissions 10 

after implementation of environmental commitments and state mandates. This is equivalent to 11 

adding 450,000 typical passenger vehicles to the road during construction (U.S. Environmental 12 

Protection Agency 2014e). As discussed in section 22.3.2, Determination of Effects, any increase in 13 
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emissions above net zero associated with construction of the BDCP water conveyance features 1 

would be adverse. Accordingly, this effect would be adverse. Mitigation Measure AQ-21, which 2 

would develop a GHG Mitigation Program to reduce construction-related GHG emissions to net zero, 3 

is available address this effect. 4 

CEQA Conclusion: Construction of Alternative 7 would generate a total of 2.1 million metric tons of 5 

GHG emissions. This is equivalent to adding 450,000 typical passenger vehicles to the road during 6 

construction (U.S. Environmental Protection Agency 2014e). As discussed in section 22.3.2, 7 

Determination of Effects, any increase in emissions above net zero associated with construction of 8 

the BDCP water conveyance features would be significant. Mitigation Measure AQ-21 would develop 9 

a GHG Mitigation Program to reduce construction-related GHG emissions to net zero. Accordingly, 10 

this impact would be less-than-significant with implementation of Mitigation Measure AQ-21. 11 

Mitigation Measure AQ-21: Develop and Implement a GHG Mitigation Program to Reduce 12 

Construction Related GHG Emissions to Net Zero (0) 13 

Please see Mitigation Measure AQ-21 under Impact AQ-21 in the discussion of Alternative 1A. 14 

Impact AQ-22: Generation of Cumulative Greenhouse Gas Emissions from Operation and 15 

Maintenance of the Proposed Water Conveyance Facility and Increased Pumping 16 

NEPA Effects: Operation of Alternative 7 would generate direct and indirect GHG emissions. Sources 17 

of direct emissions include heavy-duty equipment, on road crew trucks, and employee vehicle 18 

traffic. Indirect emissions would be generated predominantly by electricity consumption required 19 

for pumping as well as, maintenance, lighting, and other activities.  20 

Table 22-136 summarizes long-term operational GHG emissions associated with operations, 21 

maintenance, and increased SWP pumping. Emissions were quantified for both ELT and LLT 22 

conditions, although activities would take place annually until project decommissioning. Emissions 23 

include state mandates to reduce GHG emissions (described in Impact AQ-21) are presented (there 24 

are no BDCP specific operational environmental commitments). Total CO2e emissions are compared 25 

to both the No Action Alternative (NEPA point of comparison) and Existing Conditions (CEQA 26 

baseline). As discussed in Section 22.3.1.2, equipment emissions are assumed to be zero under both 27 

the No Action Alternative (NEPA point of comparison) and Existing Conditions (CEQA baseline). The 28 

equipment emissions presented in Table 22-136 are therefore representative of project impacts for 29 

both the NEPA and CEQA analysis. 30 

Table 22-136. GHG Emissions from Operation, Maintenance, and Increased SWP Pumping, Alternative 31 

7 (metric tons/year) 32 

Condition 

Equipment 

CO2e 

Electricity CO2e 

 

Total CO2e 

NEPA Point of 

Comparison 

CEQA 

Baseline 

NEPA Point of 

Comparison 

CEQA 

Baseline 

ELT  386 - -110,762  - -110,376 

LLT 379 -21,013 -48,217  -20,634 -47,838 

Note: The NEPA point of comparison compares total CO2e emissions after implementation of Alternative 7 to the 
No Action Alternative, whereas the CEQA baseline compares total CO2e emissions to Existing Conditions. 
Negative values represent a net GHG reduction. 

 33 
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Table 22-137 summarizes total CO2e emissions that would be generated in the BAAQMD, SMAQMD, 1 

and SJVAPCD (no operational emissions would be generated in the YSAQMD). The table does not 2 

include emissions from SWP pumping as these emissions would be generated by power plants 3 

located throughout the state (see discussion preceding this impact analysis). GHG emissions 4 

presented in Table 22-137 are therefore provided for information purposes only. 5 

Table 22-137. Equipment CO2e Emissions from Operation and Maintenance of Alternative 7 by Air 6 

District (metric tons/year) 7 

Air District ELT  LLT 

SMAQMD 331 323 

SJVAPCD 25 26 

BAAQMD 30 31 

Total 286 379 

a Emissions do not include emissions generated by increased SWP pumping. 

 8 

SWP Operational and Maintenance GHG Emissions Analysis 9 

Alternative 7 would not add any additional net electricity demand to operation of the SWP and 10 

would in fact result in a net reduction in electricity demand (see Table 22-136). Therefore, there will 11 

be no impact on SWP operational emissions. 12 

A small amount of additional GHG emissions from equipment would be emitted as a result of the 13 

maintenance of new facilities associated with Alternative 7 (Table 22-136). Emissions from 14 

additional maintenance activities would become part of the overall DWR maintenance program for 15 

the SWP and would be managed under DWR’s CAP. 16 

The CAP sets forth DWR’s plan to manage its activities and operations to achieve its GHG emissions 17 

reduction goals. The CAP commits DWR to monitoring its emissions each year and evaluating its 18 

emissions every five years to determine whether it is on a trajectory to achieve its GHG emissions 19 

reduction goals. If it appears that DWR will not meet the GHG emission reduction goals established 20 

in the plan, DWR may make adjustments to existing emissions reduction measures, devise new 21 

measures to ensure achievement of the goals, or take other action. 22 

Consistent with the analysis contained in the CAP and associated Initial Study and Negative 23 

Declaration for the CAP, BDCP Alternative 7 would not adversely affect DWR’s ability to achieve the 24 

GHG emissions reduction goals set forth in the CAP. Further, Alternative 7 would not conflict with 25 

any of DWR’s specific action GHG emissions reduction measures and implements all applicable 26 

project level GHG emissions reduction measures as set forth in the CAP. BDCP Alternative 7 is 27 

therefore consistent with the analysis performed in the CAP. There would be no adverse effect. 28 

CEQA Conclusion: SWP GHG emissions currently are below 1990 levels and achievement of the 29 

goals of the CAP means that total DWR GHG emissions will be reduced to 50% of 1990 levels by 30 

2020 and to 80% of 1990 levels by 2050. The implementation of BDCP Alternative 7 would not 31 

affect DWR’s established emissions reduction goals or baseline (1990) emissions and therefore 32 

would not result in a change in total DWR emissions that would be considered significant. Prior 33 

adoption of the CAP by DWR already provides a commitment on the part of DWR to make all 34 

necessary modifications to DWR’s REPP (as described above) or any other GHG emission reduction 35 

measure in the CAP that are necessary to achieve DWR’s GHG emissions reduction goals. Therefore 36 
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no amendment to the approved CAP is necessary to ensure the occurrence of the additional GHG 1 

emissions reduction activities needed to account for BDCP-related operational or maintenance 2 

emissions. The effect of BDCP Alternative 7 with respect to GHG emissions is less than cumulatively 3 

considerable and therefore less than significant. No mitigation is required. 4 

Impact AQ-23: Generation of Cumulative Greenhouse Gas Emissions from Increased CVP 5 

Pumping as a Result of Implementation of CM1 6 

NEPA Effects: As previously discussed, DWR’s CAP cannot be used to evaluate environmental 7 

impacts associated with increased CVP pumping, as emissions associated with CVP are not under 8 

DWR’s control and are not included in the CAP. Accordingly, GHG emissions resulting from increased 9 

CVP energy use are evaluated separately from GHG emissions generated as a result of SWP energy 10 

use. 11 

Under Alternative 7, operation of the CVP yields the generation of clean, GHG emissions-free, 12 

hydroelectric energy. This electricity is sold into the California electricity market or directly to 13 

energy users. Analysis of the existing and future no action condition indicates that the CVP generates 14 

and will continue to generate all of the electricity needed to operate the CVP system and 15 

approximately 3,500 GWh of excess hydroelectric energy that would be sold to energy users 16 

throughout California. 17 

Implementation of Alternative 7 is neither expected to require additional electricity over the No 18 

Action Alternative nor reduce the amount of excess CVP generation available for sale from the CVP 19 

to electricity users. The CVP is operated using energy generated at CVP hydroelectric facilities and 20 

therefore results in no GHG emissions. Rather, implementation of Alternative 7 would reduce GHG 21 

emissions by 24,589 to 31,644 metric tons of CO2e, relative to the No Action Alternative (depending 22 

on whether the RPS is assumed in the emissions calculations). Accordingly, there would be no 23 

adverse effect. 24 

CEQA Conclusion: Implementation of Alternative 7 is neither expected to require additional 25 

electricity over Existing Conditions nor reduce the amount of excess CVP generation available for 26 

sale from the CVP to electricity users. All power supplied to CVP facilities would continue to be 27 

supplied by GHG emissions-free hydroelectricity and there would be no increase in GHG emissions 28 

over Existing Conditions as a result of CVP operations. The impact would be less than significant and 29 

no mitigation is required. 30 

Impact AQ-24: Generation of Regional Criteria Pollutants from Implementation of CM2–CM11 31 

NEPA Effects: Table 22-29 summarizes potential construction and operational emissions that may 32 

be generated by implementation of CM2–CM11. See the discussion of Impact AQ-24 under 33 

Alternative 1A. 34 

Criteria pollutants from restoration and enhancement actions could exceed applicable general 35 

conformity de minimis levels and applicable local thresholds. The effect would vary according to the 36 

equipment used in construction of a specific conservation measure, the location, the timing of the 37 

actions called for in the conservation measure, and the air quality conditions at the time of 38 

implementation; these effects would be evaluated and identified in the subsequent project-level 39 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. The 40 

effect of increases in emissions during implementation of CM2–CM11 in excess of applicable general 41 

conformity de minimis levels and air district regional thresholds (Table 22-8) could violate air basin 42 



 Air Quality and Greenhouse Gases 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

22-451 
2015 

ICF 00139.14 

 

SIPs and worsen existing air quality conditions. Mitigation Measure AQ-24 would be available to 1 

reduce this effect, but emissions would still be adverse. 2 

CEQA Conclusion: Construction and operational emissions associated with the restoration and 3 

enhancement actions would result in a significant impact if the incremental difference, or increase, 4 

relative to Existing Conditions exceeds the applicable local air district thresholds shown in Table 22-5 

8; these effects are expected to be further evaluated and identified in the subsequent project-level 6 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. 7 

Mitigation Measure AQ-24 would be available to reduce this effect, but may not be sufficient to 8 

reduce emissions below applicable air quality management district thresholds (see Table 22-8). 9 

Consequently, this impact would be significant and unavoidable. 10 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 11 

District Regulations and Recommended Mitigation are Incorporated into Future 12 

Conservation Measures and Associated Project Activities 13 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 14 

Impact AQ-25: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 15 

Matter, Carbon Monoxide, and Diesel Particulate Matter from Implementation of CM2–CM11 16 

NEPA Effects: The potential for Alternative 7 to expose sensitive receptors increased health hazards 17 

from localized PM, CO, and DPM would be similar to Alternative 1A. Activities shown in Table 22-29 18 

with the greatest potential to have short or long-term air quality impacts are also anticipated to 19 

have the greatest potential to expose receptors to substantial pollutant concentrations. The effect 20 

would vary according to the equipment used, the location and timing of the actions called for in the 21 

conservation measure, the meteorological and air quality conditions at the time of implementation, 22 

and the location of receptors relative to the emission source. Potential health effects would be 23 

evaluated and identified in the subsequent project-level environmental analysis conducted for the 24 

CM2–CM11 restoration and enhancement actions. 25 

The effect of increases in PM, CO, or DPM (cancer and non-cancer-risk) in excess of applicable air 26 

district thresholds (Table 22-8) at receptor locations could result in adverse health impacts. 27 

Mitigation Measures AQ-24 and AQ-25 would be available to reduce this effect. 28 

CEQA Conclusion: Construction and operational emissions associated with the restoration and 29 

enhancement actions under Alternative 7 would result in a significant impact if PM, CO, or DPM 30 

(cancer and non-cancer-risk) concentrations at receptor locations exceed the applicable local air 31 

district thresholds shown in Table 22-8; these effects are expected to be further evaluated and 32 

identified in the subsequent project-level environmental analysis conducted for the CM2–CM11 33 

restoration and enhancement actions. Mitigation Measures AQ-24 and AQ-25 would ensure localized 34 

concentrations at receptor locations would be below applicable air quality management district 35 

thresholds (see Table 22-8). Consequently, this impact would be less than significant.  36 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 37 

District Regulations and Recommended Mitigation are Incorporated into Future 38 

Conservation Measures and Associated Project Activities 39 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 40 
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Mitigation Measure AQ-25: Prepare a Project-Level Health Risk Assessment to Reduce 1 

Potential Health Risks from Exposure to Localized DPM and PM Concentrations  2 

Please see Mitigation Measure AQ-25 under Impact AQ-25 in the discussion of Alternative 1A. 3 

Impact AQ-26: Creation of Potential Odors Affecting a Substantial Number of People from 4 

Implementation of CM2–CM11 5 

NEPA Effects: The potential for Alternative 7 to expose sensitive receptors increased odors would 6 

be similar to Alternative 1A. Accordingly, construction activities associated with CM2-CM11 are not 7 

anticipated to result in nuisance odors. Similarly, while restored land uses associated with the 8 

program have the potential to generate odors from natural processes, the emissions would be 9 

similar in origin and magnitude to the existing land use types in the restored area (e.g., managed 10 

wetlands). Moreover, specific odor effects would be evaluated and identified in the subsequent 11 

project-level environmental analysis conducted for the CM2–CM11 restoration and enhancement 12 

actions. Accordingly, odor-related effects associated with CM2–CM11 would not be adverse.  13 

CEQA Conclusion: Alternative 7 would not result in the addition of major odor producing facilities. 14 

Diesel emissions during construction could generate temporary odors, but these would quickly 15 

dissipate and cease once construction is completed. Increases in wetland, tidal, and upland habitats 16 

may increase the potential for odors from natural processes. However, the origin and magnitude of 17 

odors would be similar to the existing land use types in the restored area (e.g., managed wetlands). 18 

Moreover, specific odor impacts would be evaluated and identified in the subsequent project-level 19 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. 20 

Accordingly, the impact of exposure of sensitive receptors to potential odors would be less than 21 

significant. No mitigation is required. 22 

Impact AQ-27: Generation of Cumulative Greenhouse Gas Emissions from Implementation of 23 

CM2–CM11 24 

NEPA Effects: CM2–CM11 implemented under Alternative 7 would result in local GHG emissions 25 

from construction equipment and vehicle exhaust, similar to Alternative 1A. Restoration activities 26 

with the greatest potential for emissions include those that break ground and require use of 27 

earthmoving equipment. The type of restoration action and related construction equipment use are 28 

shown in Table 22-29. Implementing CM2–CM11 would also affect long-term sequestration rates 29 

through land use changes, such as conversion of agricultural land to wetlands, inundation of peat 30 

soils, drainage of peat soils, and removal or planting of carbon-sequestering plants. 31 

Without additional information on site-specific characteristics associated with each of the 32 

restoration components, a complete assessment of GHG flux from CM2–CM11 is currently not 33 

possible. The effect of carbon sequestration and CH4 generation would vary by land use type, season, 34 

and chemical and biological characteristics; these effects would be evaluated and identified in the 35 

subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 36 

enhancement actions. Mitigation Measures AQ-24 and AQ-27 would be available to reduce this 37 

effect. However, due to the potential for increases in GHG emissions from construction and land use 38 

change, this effect would be adverse. 39 

CEQA Conclusion: The restoration and enhancement actions under Alternative 7 could result in a 40 

significant impact if activities are inconsistent with applicable GHG reduction plans, do not 41 

contribute to a lower carbon future, or generate excessive emissions, relative to other projects 42 
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throughout the state. These effects are expected to be further evaluated and identified in the 1 

subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 2 

enhancement actions. Mitigation Measures AQ-24 and AQ-27 would be available to reduce this 3 

impact, but may not be sufficient to reduce to a less-than-significant level. Consequently, this impact 4 

would be significant and unavoidable. 5 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 6 

District Regulations and Recommended Mitigation are Incorporated into Future 7 

Conservation Measures and Associated Project Activities 8 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 9 

Mitigation Measure AQ-27: Prepare a Land Use Sequestration Analysis to Quantify and 10 

Mitigate (as Needed) GHG Flux Associated with Conservation Measures and Associated 11 

Project Activities 12 

Please see Mitigation Measure AQ-27 under Impact AQ-27 in the discussion of Alternative 1A. 13 

22.3.3.15 Alternative 8—Dual Conveyance with Pipeline/Tunnel, Intakes 2, 14 

3, and 5, and Increased Delta Outflow (9,000 cfs; Operational 15 

Scenario F) 16 

For the purposes of this analysis, it was assumed that Intakes 2, 3, and 5 (on the east bank of the 17 

Sacramento River) would be constructed under Alternative 8. Under this alternative, an 18 

intermediate forebay would also be constructed, and the conveyance facility would be a buried 19 

pipeline and tunnels (Figures 3-2 and 3-11 in Chapter 3, Description of Alternatives). 20 

Construction and operation of Alternative 8 would require the use of electricity, which would be 21 

supplied by the California electrical grid. Power plants located throughout the state supply the grid 22 

with power, which will be distributed to the Study area to meet project demand. Power supplied by 23 

statewide power plants will generate criteria pollutants. Because these power plants are located 24 

throughout the state, criteria pollutant emissions associated with Alternative 8 electricity demand 25 

cannot be ascribed to a specific air basin or air district within the Study area. Criteria pollutant 26 

emissions from electricity consumption are therefore provided for informational purposes only and 27 

are not included in the impact conclusion. 28 

Construction and operational activities required for Alternative 8 was assumed to equal activity 29 

required for Alternative 7. Construction and operational emissions generated by Alternative 7 30 

would therefore be representative of emissions generated by Alternative 8. Refer to Table 22-131 31 

for a summary of criteria pollutants during construction (years 2016 through 2029) and Table 22-32 

132 for a summary of criteria pollutants during long-term operation. While operations and 33 

maintenance activities among Alternatives 7 and 8 would be the same, emissions from electricity 34 

consumption would differ and are provided in Table 22-138. Negative values represent an emissions 35 

benefit, relative to the No Action Alternative or Existing Conditions. 36 
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Table 22-138. Criteria Pollutant Emissions from Electricity Consumption: Net Project Operations, 1 

Alternative 8 (tons/year) 2 

Year Analysis ROG CO NOX PM10 PM2.5c SO2 

ELT CEQA -3 -29 -400 -34 -34 -169 

LLT NEPA -2 -21 -287 -24 -24 -121 

LLT CEQA -3 -33 -453 -38 -38 -191 

NEPA = Compares criteria pollutant emissions after implementation of Alternative 8 to the No Action 
Alternative. 

CEQA = Compares criteria pollutant emissions after implementation of Alternative 8 to Existing 
Conditions. 

a Emissions assume implementation of RPS (see Appendix 22A, Air Quality Analysis Methodology). Power 
plants that generate electricity for the proposed project would be subject to local air district permitting 
requirements, including standards to implement BACT to reduce criteria pollutant emissions. 

b Because GHG emissions are cumulative (see Section 22.3.2.1) and not evaluated at the local air basin or 
air district level, they are discussed in Impacts AQ-21 and AQ-22. The GHG analysis for SWP power 
utilizes actual and forecasted GHG emissions rates for the SWP system, which differs slightly from the 
above analysis. Statewide grid average emission factors were utilized for the above analysis as criteria 
pollutant emission factors for SWP were unavailable. Please also note that the above analysis does not 
account for additional renewable energy that will be procured through modifications to DWR’s REPP 
(see Impact AQ-22). Accordingly, the emissions results presented above represent a conservative 
assessment of potential criteria pollutant emissions. 

c Emission factors for PM2.5 are currently unavailable. Consequently, PM2.5 emissions were assumed to 
equal PM10 emissions. Because PM2.5 represents a fraction of PM10, this approach represents a 
conservative assessment of PM2.5 emissions from electricity consumption. 

 3 

Impact AQ-1: Generation of Criteria Pollutants in Excess of the SMAQMD Regional Thresholds 4 

during Construction of the Proposed Water Conveyance Facility 5 

NEPA Effects: Construction activity required for Alternative 8 was assumed to equal activity 6 

required for Alternative 7. Emissions generated by Alternative 7 would therefore be representative 7 

of emissions generated by Alternative 8. As shown in Table 22-131, emissions would exceed 8 

SMAQMD’s daily NOX threshold, even with implementation of environmental commitments. Since 9 

NOX is a precursor to ozone and PM, exceedances of SMAQMD’s daily NOX threshold could impact 10 

both regional ozone and PM formation, which could worsen regional air quality and air basin 11 

attainment of the NAAQS and CAAQS.  12 

While equipment could operate at any work area identified for this alternative, the highest level of 13 

NOX and fugitive dust emissions in the SMAQMD are expected to occur at those sites where the 14 

duration and intensity of construction activities would be greatest. This includes all intake and 15 

intake pumping plant sites along the east bank of the Sacramento River, as well as the intermediate 16 

forebay (and pumping plant) site west of South Stone Lake and east of the Sacramento River. See the 17 

discussion of Impact AQ-1 under Alternative 7. 18 

Environmental commitments will reduce construction-related emissions; however, as shown in 19 

Table 22-131, NOX emissions would still exceed SMAQMD’s threshold identified in Table 22-8 and 20 

would result in an adverse effect to air quality. Mitigation Measures AQ-1a and AQ-1b would be 21 

available to reduce NOX emissions, and would thus address regional effects related to secondary 22 

ozone and PM formation. 23 
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CEQA Conclusion: NOX emissions generated during construction would exceed SMAQMD threshold 1 

identified in Table 22-8. Since NOX is a precursor to ozone and PM, exceedances of SMAQMD’s daily 2 

NOX threshold could impact both regional ozone and PM formation. SMAQMD’s regional emissions 3 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 4 

CAAQS or NAAQS. The impact of generating NOX emissions in excess of local air district thresholds 5 

would therefore violate applicable air quality standards in the Study area and could contribute to or 6 

worsen an existing air quality conditions. This would be a significant impact. Mitigation Measures 7 

AQ-1a and AQ-1b would be available to reduce NOX emissions to a less-than-significant level by 8 

offsetting emissions to quantities below SMAQMD CEQA thresholds (see Table 22-8).  9 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 10 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 11 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 12 

Thresholds for Other Pollutants 13 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A. 14 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 15 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 16 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 17 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 18 

Other Pollutants 19 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 20 

Impact AQ-2: Generation of Criteria Pollutants in Excess of the YSAQMD Regional Thresholds 21 

during Construction of the Proposed Water Conveyance Facility 22 

NEPA Effects: Construction activity required for Alternative 8 within the YSAQMD was assumed to 23 

equal activity required for Alternative 7. Emissions generated by Alternative 7 would therefore be 24 

representative of emissions generated by Alternative 8. As shown in Table 22-131, emissions would 25 

exceed YSAQMD’s NOX and PM10 thresholds, even with implementation of environmental 26 

commitments (see Appendix 3B, Environmental Commitments).  27 

Since NOX is a precursor to ozone and PM, exceedances of SMAQMD’s daily NOX threshold could 28 

impact both regional ozone and PM formation, which could worsen regional air quality and air basin 29 

attainment of the NAAQS and CAAQS. Similarly, exceedances of YSAQMD’s PM10 threshold could 30 

impede attainment of the NAAQS and CAAQS for PM10. All emissions generated within YSAQMD are 31 

a result of haul truck movement for equipment and material delivery. 32 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 33 

construction-related emissions; however, as shown in Table 22-131, NOX and PM10 emissions 34 

would still exceed the applicable YSAQMD thresholds identified in Table 22-8 and result in an 35 

adverse regional effect to air quality. Mitigation Measures AQ-1a and AQ-1b are available to reduce 36 

NOX and PM10 emissions, and would thus address regional effects related to secondary ozone and 37 

PM formation.  38 

CEQA Conclusion: Emissions of NOX and PM10 generated during construction would exceed 39 

YSAQMD’s regional thresholds identified in Table 22-8. Since NOX is a precursor to ozone and NOX is 40 

a precursor to PM, exceedances of YSAQMD’s NOX threshold could impact both regional ozone and 41 
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PM formation, which could worsen regional air quality and air basin attainment of the NAAQS and 1 

CAAQS. Similarly, exceedances of YSAQMD’s PM10 threshold could impede attainment of the NAAQS 2 

and CAAQS for PM10. YSAQMD’s regional emissions thresholds (Table 22-8) have been adopted to 3 

ensure projects do not hinder attainment of the CAAQS or NAAQS. The impact of generating NOX and 4 

PM10 in excess of local air district regional thresholds would therefore violate applicable air quality 5 

standards in the study area and could contribute to or worsen an existing air quality conditions. This 6 

would be a significant impact. Mitigation Measures AQ-1a and AQ-1b would be available to reduce 7 

NOX and PM10 emissions to a less-than-significant level by offsetting emissions to quantities below 8 

YSAQMD CEQA thresholds (see Table 22-8).  9 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 10 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 11 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 12 

Thresholds for Other Pollutants 13 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A. 14 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 15 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 16 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 17 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 18 

Other Pollutants 19 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 20 

Impact AQ-3: Generation of Criteria Pollutants in Excess of the BAAQMD Regional Thresholds 21 

during Construction of the Proposed Water Conveyance Facility 22 

NEPA Effects: Construction activity required for Alternative 8 was assumed to equal activity 23 

required for Alternative 7. Emissions generated by Alternative 7 would therefore be representative 24 

of emissions generated by Alternative 8. As shown in Table 22-131, construction emissions would 25 

exceed BAAQMD’s daily ROG and NOX thresholds, even with implementation of environmental 26 

commitments. All other pollutants would be below air district thresholds and therefore would not 27 

result in an adverse air quality effect. 28 

Since ROG and NOX are precursors to ozone and NOX is a precursor to PM, exceedances of BAAQMD’s 29 

ROG and NOX thresholds could impact both regional ozone and PM formation, which could worsen 30 

regional air quality and air basin attainment of the NAAQS and CAAQS. 31 

While equipment could operate at any work area identified for this alternative, the highest level of 32 

ROG and NOX emissions in the BAAQMD are expected to occur at those sites where the duration and 33 

intensity of construction activities would be greatest, including the site of the Byron Tract Forebay 34 

adjacent to and south of Clifton Court Forebay. 35 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 36 

construction-related emissions; however, as shown in Table 22-131, ROG and NOX emissions would 37 

still exceed BAAQMD’s thresholds identified in Table 22-8 and would result in an adverse effect to 38 

air quality. Mitigation Measures AQ-3a and AQ-3b are available to reduce ROG and NOX emissions, 39 

and would thus address regional effects related to secondary ozone and PM formation. 40 
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CEQA Conclusion: Emissions of ROG and NOX generated during construction would exceed BAAQMD 1 

thresholds identified in Table 22-8. Since ROG and NOX are precursors to ozone and NOX is a 2 

precursor to PM, exceedances of BAAQMD’s ROG and NOX thresholds could impact both regional 3 

ozone and PM formation. BAAQMD’s regional emissions thresholds (Table 22-8) have been adopted 4 

to ensure projects do not hinder attainment of the CAAQS or NAAQS. The impact of generating 5 

emissions in excess of local air district thresholds would therefore violate applicable air quality 6 

standards in the Study area and could contribute to or worsen an existing air quality conditions. 7 

This would be a significant impact. Mitigation Measures AQ-3a and AQ-3b would be available to 8 

reduce ROG and NOX emissions to a less-than-significant level by offsetting emissions to quantities 9 

below BAAQMD CEQA thresholds (see Table 22-8). 10 

Mitigation Measure AQ-3a: Mitigate and Offset Construction-Generated Criteria Pollutant 11 

Emissions within BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 12 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 13 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 14 

Please see Mitigation Measure AQ-3a under Impact AQ-3 in the discussion of Alternative 1A. 15 

Mitigation Measure AQ-3b: Develop an Alternative or Complementary Offsite Mitigation 16 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 17 

within the BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 18 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 19 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 20 

Please see Mitigation Measure AQ-3b under Impact AQ-3 in the discussion of Alternative 1A. 21 

Impact AQ-4: Generation of Criteria Pollutants in Excess of the SJVAPCD Regional Thresholds 22 

during Construction of the Proposed Water Conveyance Facility 23 

NEPA Effects: Construction activity required for Alternative 8 was assumed to equal activity 24 

required for Alternative 7. Emissions generated by Alternative 7 would therefore be representative 25 

of emissions generated by Alternative 8. As shown in Table 22-131, construction emissions would 26 

exceed SJVAPCD’s annual ROG, NOX, and PM10 thresholds, even with implementation of 27 

environmental commitments. All other pollutants would be below air district thresholds and 28 

therefore would not result in an adverse air quality effect. 29 

Since ROG and NOX are precursors to ozone and NOX is a precursor to PM, exceedances of SJVAPCD’s 30 

ROG and NOX thresholds could impact both regional ozone and PM formation, which could worsen 31 

regional air quality and air basin attainment of the NAAQS and CAAQS. Similarly, exceedances of 32 

SJVAPCD’s PM10 threshold could impede attainment of the NAAQS and CAAQS for PM10. 33 

While equipment could operate at any work area identified for this alternative, the highest level of 34 

ROG, NOX, and PM10 emissions in the SJVAPCD is expected to occur at those sites where the 35 

duration and intensity of construction activities would be greatest. This includes all temporary and 36 

permanent utility sites, as well as all construction sites along the pipeline/tunnel conveyance 37 

alignment. For a map of the proposed tunnel alignment, see Mapbook Figure M3-1. See the 38 

discussion of Impact AQ-4 under Alternative 7. 39 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 40 

construction-related emissions; however, as shown in Table 22-131, ROG, NOX, and PM10 emissions 41 
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would still exceed SJVAPCD’s thresholds identified in Table 22-8 and would result in an adverse 1 

effect to air quality. Mitigation Measures AQ-4a and AQ-4b are available to reduce ROG, NOX, and 2 

PM10 emissions, and would thus address regional effects related to secondary ozone and PM 3 

formation. 4 

CEQA Conclusion: Emissions of ROG, NOX, and PM10 generated during construction would exceed 5 

SJVAPCD’s annual significance threshold identified in Table 22-8. Since ROG and NOX are precursors 6 

to ozone and NOX is a precursor to PM, exceedances of SJVAPCD’s ROG and NOX thresholds could 7 

impact both regional ozone and PM formation, which could worsen regional air quality and air basin 8 

attainment of the NAAQS and CAAQS. Similarly, exceedances of SJVAPCD’s PM10 threshold could 9 

impede attainment of the NAAQS and CAAQS for PM10. SJVAPCD’s regional emissions thresholds 10 

(Table 22-8) have been adopted to ensure projects do not hinder attainment of the CAAQS or 11 

NAAQS. The impact of generating ROG, NOX, and PM10 emissions in excess of local air district 12 

thresholds would therefore violate applicable air quality standards in the Study area and could 13 

contribute to or worsen an existing air quality conditions. This would be a significant impact. 14 

Mitigation Measures AQ-4a and AQ-4b would be available to reduce ROG, NOX, and PM10 emissions 15 

to a less-than-significant level by offsetting emissions to quantities below SJVAPCD CEQA thresholds 16 

(see Table 22-8). 17 

Mitigation Measure AQ-4a: Mitigate and Offset Construction-Generated Criteria Pollutant 18 

Emissions within SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General 19 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 20 

Applicable SJVAPCD CEQA Thresholds for Other Pollutants 21 

Please see Mitigation Measure AQ-4a under Impact AQ-4 in the discussion of Alternative 1A. 22 

Mitigation Measure AQ-4b: Develop an Alternative or Complementary Offsite Mitigation 23 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 24 

within the SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General Conformity 25 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable SJVAPCD 26 

CEQA Thresholds for Other Pollutants 27 

Please see Mitigation Measure AQ-4b under Impact AQ-4 in the discussion of Alternative 1A. 28 

Impact AQ-5: Generation of Criteria Pollutants in Excess of the SMAQMD Regional Thresholds 29 

from Operation and Maintenance of the Proposed Water Conveyance Facility 30 

NEPA Effects: Operations and maintenance activities in SMAQMD required for Alternative 8 were 31 

assumed to equal activities required for Alternative 7. Emissions generated by Alternative 7 would 32 

therefore be representative of emissions generated by Alternative 8. As shown in Table 22-132, 33 

emissions would not exceed SMAQMD’s regional thresholds of significance and there would be no 34 

adverse effect. See the discussion of Impact AQ-5 under Alternative 7. 35 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 36 

exceed SMAQMD regional thresholds for criteria pollutants. SMAQMD’s regional emissions 37 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 38 

CAAQS or NAAQS. The impact of generating emissions in excess of local air district would therefore 39 

violate applicable air quality standards in the Study area and could contribute to or worsen an 40 

existing air quality conditions. Because project operations would not exceed SMAQMD regional 41 

thresholds, the impact would be less than significant. No mitigation is required. 42 
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Impact AQ-6: Generation of Criteria Pollutants in Excess of the YSAQMD Regional Thresholds 1 

from Operation and Maintenance of the Proposed Water Conveyance Facility 2 

NEPA Effects: Alternative 8 would not construct any permanent features in the YSAQMD that would 3 

require routine operations and maintenance. No operational emissions would be generated in the 4 

YSAQMD. Consequently, operation of Alternative 8 would neither exceed the YSAQMD thresholds of 5 

significance nor result in an adverse effect on air quality. 6 

CEQA Conclusion: No operational or maintenance emissions generated by the alternative would 7 

occur in YSAQMD and, therefore, YSAQMD’s regional thresholds would not be exceeded (see Table 8 

22-8). This impact would be less than significant. No mitigation is required. 9 

Impact AQ-7: Generation of Criteria Pollutants in Excess of the BAAQMD Regional Thresholds 10 

from Operation and Maintenance of the Proposed Water Conveyance Facility 11 

NEPA Effects: Operations and maintenance activities in BAAQMD required for Alternative 8 were 12 

assumed to equal activities required for Alternative 7. Emissions generated by Alternative 7 would 13 

therefore be representative of emissions generated by Alternative 8. As shown in Table 22-132, 14 

emissions would not exceed BAAQMD’s regional thresholds of significance and there would be no 15 

adverse effect. See the discussion of Impact AQ-7 under Alternative 7. 16 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 17 

exceed BAAQMD regional thresholds for criteria pollutants. BAAQMD’s regional emissions 18 

thresholds (Table 22-8) have been adopted to ensure projects do not hinder attainment of the 19 

CAAQS or NAAQS. The impact of generating emissions in excess of local air district thresholds would 20 

violate applicable air quality standards in the Study area and could contribute to or worsen an 21 

existing air quality conditions. Because project operations would not exceed BAAQMD regional 22 

thresholds, the impact would be less than significant. No mitigation is required. 23 

Impact AQ-8: Generation of Criteria Pollutants in Excess of the SJVAPCD Regional Thresholds 24 

from Operation and Maintenance of the Proposed Water Conveyance Facility 25 

NEPA Effects: Operations and maintenance activities in SJVAPCD required for Alternative 8 were 26 

assumed to equal activities required for Alternative 7. Emissions generated by Alternative 7 would 27 

therefore be representative of emissions generated by Alternative 8. As shown in Table 22-132 28 

emissions would not exceed SJVAPCD’s regional thresholds of significance and there would be no 29 

adverse effect. See the discussion of Impact AQ-8 under Alternative 7. 30 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 31 

exceed SJVAPCD’s regional thresholds of significance. SJVAPCD’s regional emissions thresholds 32 

(Table 22-8) have been adopted to ensure projects do not hinder attainment of the CAAQS. The 33 

impact of generating emissions in excess of local air district thresholds would violate applicable air 34 

quality standards in the Study area and could contribute to or worsen an existing air quality 35 

conditions. Because project operations would not exceed SJVAPCD regional thresholds, the impact 36 

would be less than significant. No mitigation is required. 37 

Impact AQ-9: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 38 

Matter in Excess of SMAQMD’s Health-Based Concentration Thresholds  39 

NEPA Effects: Alternative 8 is similar to Alternative 4 and involves the development of two less 40 

intakes (approximately 40% volumetric reduction) as compared to Alternative 1A. As such, the 41 
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emissions generated by construction of Alternative 8 would be lower than Alternative 1A due to less 1 

construction activities. Localized health risk impacts resulting from emissions from Intakes 1 and 4 2 

would be less or not occur due to absence in the development of these project features. Based on the 3 

emissions inventory conducted for the air quality analysis, development of Alternative 8 would 4 

result in 22% less PM10 and PM2.5 emissions as compared with Alternative 1A.  5 

All annual PM10 and PM2.5 concentrations were found to be less than SMAQMD’s annual thresholds 6 

for Alternative 1A. Because Alternative 8 would require less construction activity and generate 7 

fewer emissions than Alternative 1A, annual PM10 and PM2.5 concentrations from the development 8 

of Alternative 8 would also be less than the respective SMAQMD annual thresholds. However, as 9 

shown in Table 22-14, the maximum predicted 24-hour PM10 concentration for Alternative 1A 10 

would exceed SMAQMD’s threshold of 2.5 μg/m3. The modeled exceedances occur at 225 receptor 11 

locations near intakes and intake work areas. Because Alternative 8 would not involve the 12 

development of Intakes 1 and 4, emissions contributions from these intakes would not occur, but at 13 

fewer receptor locations than Alternative 1A. It is anticipated that Alternative 8 would still result in 14 

24-hour PM10 exceedances. Accordingly, this alternative would expose a sensitive receptor to 15 

adverse levels of localized particulate matter concentrations. Mitigation Measure AQ-9 is available to 16 

address this effect. 17 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 18 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 8 would 19 

result in the short-term exposure of receptors to PM10 concentrations that exceed SMAQMD 20 

threshold. This would be a significant impact. Mitigation Measure AQ-9 outlines a tiered strategy to 21 

reduce PM10 concentrations and public exposure to a less-than-significant level.  22 

Mitigation Measure AQ-9: Implement Measures to Reduce Re-Entrained Road Dust and 23 

Receptor Exposure to PM2.5 and PM10 24 

Please see Mitigation Measure AQ-9 under Impact AQ-9 in the discussion of Alternative 1A. 25 

Impact AQ-10: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 26 

Matter in Excess of YSAQMD’s Health-Based Concentration Thresholds  27 

NEPA Effects: Table 22-15 under Alternative 1A shows that the maximum predicted PM2.5 and 28 

PM10 concentrations are less than YSAQMD’s adopted thresholds. Because Alternative 8 would 29 

require less construction activity and generate fewer emissions than Alternative 1A, annual PM10 30 

and PM2.5 concentrations from the development of Alternative 8 would also be less than the 31 

respective YSAQMD annual thresholds. The project would also implement all air district-32 

recommended onsite fugitive dust controls, such as regular watering. Accordingly, this alternative 33 

would not expose sensitive receptors to adverse levels of localized particulate matter 34 

concentrations. 35 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 36 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 1A 37 

would result in PM2.5 and PM10 concentrations at receptor locations that are below the significance 38 

thresholds established by the YSAQMD. Since Alternative 8 results in fewer overall emissions, 39 

localized particulate matter concentrations at analyzed receptors would not result in significant 40 

human health impacts. No mitigation is required. 41 
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Impact AQ-11: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 1 

Matter in Excess of BAAQMD’s Health-Based Concentration Thresholds  2 

NEPA Effects: Table 22-16 under Alternative 1A shows that the maximum predicted PM2.5 3 

concentrations are less than BAAQMD’s adopted thresholds. Because Alternative 8 would require 4 

less construction activity and generate fewer emissions than Alternative 1A, PM2.5 concentrations 5 

from the development of Alternative 8 would also be less than the respective BAAQMD annual 6 

thresholds. The project would also implement all air district-recommended onsite fugitive dust 7 

controls, such as regular watering. Accordingly, this alternative would not expose sensitive 8 

receptors to adverse levels of localized particulate matter concentrations. 9 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 10 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 1A 11 

would result in PM2.5 concentrations at receptor locations that are below the significance 12 

thresholds established by the BAAQMD. Since Alternative 8 results in fewer overall emissions, 13 

localized particulate matter concentrations at analyzed receptors would not result in significant 14 

human health impacts. No mitigation is required. 15 

Impact AQ-12: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 16 

Matter in Excess of SJVAPCD’s Health-Based Concentration Thresholds  17 

NEPA Effects: Table 22-17 under Alternative 1A shows that with exception of 24-hour PM10, 18 

maximum predicted PM2.5 and PM10 concentrations are less than SJVAPCD’s adopted thresholds. 19 

The 24-hour PM10 concentrations attributable to the project would exceed the SJVAPCD’s 20 

significance threshold at one receptor location. Emissions from the tunnel construction activities 21 

and concrete batch plant contribute to the exceedance at this location. Though Alternative 8 would 22 

result in less construction activities than Alternative 1A, it is anticipated that the receptor impacted 23 

by emissions from the concrete batch plant and tunnel activities would remain. Accordingly, this 24 

alternative would expose a sensitive receptor to adverse levels of localized particulate matter 25 

concentrations. Mitigation Measure AQ-9 is available to address this effect.  26 

CEQA Conclusion: Respirable particulates pose a human health hazard by bypassing the defenses 27 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 8 would 28 

result in the short-term exposure of receptors to PM10 concentrations that exceed SJVAPCD’s 29 

threshold. This would be a significant impact. Mitigation Measure AQ-9 outlines a tiered strategy to 30 

reduce PM10 concentrations and public exposure to a less-than-significant level.  31 

Mitigation Measure AQ-9: Implement Measures to Reduce Re-Entrained Road Dust and 32 

Receptor Exposure to PM2.5 and PM10 33 

Please see Mitigation Measure AQ-9 under Impact AQ-9 in the discussion of Alternative 1A.  34 

Impact AQ-13: Exposure of Sensitive Receptors to Health Hazards from Localized Carbon 35 

Monoxide  36 

NEPA Effects: Construction activity required for Alternative 8 would be similar to activity required 37 

for Alternative 7. Accordingly, the potential for Alternative 8 to result in CO hot-spots during 38 

construction would be the same as Alternative 7. Given that construction activities typically do not 39 

result in CO hot-spots, onsite concentrations must comply with OSHA standards, and CO levels 40 



 Air Quality and Greenhouse Gases 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

22-462 
2015 

ICF 00139.14 

 

dissipate as a function of distance, equipment-generated CO emissions (see Table 22-131) are not 1 

anticipated to result in adverse health hazards to sensitive receptors.  2 

Construction traffic may contribute to increased roadway congestion, which could lead to conditions 3 

conducive to CO hot-spot formation. As shown in Table 19-8, the highest peak hour traffic volumes 4 

under BPBGPP—12,567 vehicles per hour—would occur on westbound Interstate 80 between 5 

Suisun Valley Road and State Route 12.61 This is about half of the congested traffic volume modeled 6 

by BAAQMD (24,000 vehicles per hour) that would be needed to contribute to a localized CO hot-7 

spot, and less than half of the traffic volume modeled by SMAQMD (31,600 vehicles per hour). 8 

Accordingly, construction traffic is not anticipated to result in adverse health hazards to sensitive 9 

receptors. 10 

CEQA Conclusion: Continuous engine exhaust may elevate localized CO concentrations. Receptors 11 

exposed to these CO “hot-spots” may have a greater likelihood of developing adverse health effects. 12 

Construction sites are less likely to result in localized CO hot-spots due to the nature of construction 13 

activities (Sacramento Metropolitan Air Quality Management District 2014), which normally utilize 14 

diesel-powered equipment for intermittent or short durations. Moreover, construction sites must 15 

comply with the OSHA CO exposure standards for onsite workers. Accordingly, given that 16 

construction activities typically do not result in CO hot-spots, onsite concentrations must comply 17 

with OSHA standards, and CO levels dissipate as a function of distance, equipment-generated CO 18 

emissions are not anticipated to result in significant health hazards to sensitive receptors. Similarly, 19 

peak-hour construction traffic on local roadways would not exceed BAAQMD’s or SMAQMD’s 20 

conservative screening criteria for the formation potential CO hot-spots. This impact would be less 21 

than significant. No mitigation is required. 22 

Impact AQ-14: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 23 

Matter in Excess of SMAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 24 

NEPA Effects: As shown in Table 22-18, Alternative 1A would not exceed the SMAQMD’s thresholds 25 

for chronic non-cancer hazard or cancer risk. Because Alternative 8 would require less construction 26 

activity and generate fewer emissions than Alternative 1A, chronic non-cancer hazard and cancer 27 

risk from the development of Alternative 8 would also be less than the respective SMAQMD 28 

significance thresholds. Accordingly, this alternative would not expose sensitive receptors to 29 

adverse levels of DPM such as would result in chronic non-cancer hazards or cancer risk.  30 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 31 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 32 

durations. DPM generated during Alternative 8 construction would not exceed the SMAQMD’s 33 

chronic non-cancer hazard or cancer risk threshold. Therefore, this impact for DPM emissions would 34 

be less than significant. No mitigation is required.  35 

                                                             
61 The above volumes are based on the traffic analysis conducted for Alternative 1A. Since few vehicles would be 
required under Alternative 8, traffic impacts would likely be less than those estimated for Alternative 1A.  
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Impact AQ-15: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 1 

Matter in Excess of YSAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 2 

NEPA Effects: As shown in Table 22-19, Alternative 1A would not exceed the YSAQMD’s thresholds 3 

for chronic non-cancer hazard or cancer risk. Because Alternative 8 would require less construction 4 

activity and generate fewer emissions than Alternative 1A, chronic non-cancer hazard and cancer 5 

risk from the development of Alternative 8 would also be less than the respective YSAQMD 6 

significance thresholds. Accordingly, this alternative would not expose sensitive receptors to 7 

adverse levels of DPM such as would result in chronic non-cancer hazards or cancer risk.  8 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 9 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 10 

durations. The DPM generated during Alternative 8 construction would not exceed the YSAQMD’s 11 

chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors to 12 

substantial health hazards. Therefore, this impact for DPM emissions would be less than significant. 13 

No mitigation is required. 14 

Impact AQ-16: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 15 

Matter in Excess of BAAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 16 

NEPA Effects: As shown in Table 22-20, Alternative 1A would not exceed the BAAQMD’s thresholds 17 

for chronic non-cancer hazard; however, it would exceed BAAQMD’s cancer risk threshold. The 18 

primary emission sources for these exceedances are from a project haul route, control structure 19 

work area and potential spoil area. While the impact of Alternative 8 would be less than Alternative 20 

1A, Alternative 8 may still expose sensitive receptors to adverse levels of carcinogenic DPM 21 

concentrations.  22 

Mitigation Measure AQ-16 would be available to reduce exposure to substantial cancer risk by 23 

relocating affected receptors. Although Mitigation Measure AQ-16 would reduce the severity of this 24 

effect, the BDCP proponents are not solely responsible for implementation of the measure. If a 25 

landowner chooses not to accept DWR’s offer of relocation assistance, an adverse effect in the form 26 

excess cancer risk above air district thresholds would occur. Therefore, this effect would be adverse. 27 

If, however, all landowners accept DWR’s offer of relocation assistance, effects would not be 28 

adverse. 29 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 30 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 31 

durations. The DPM generated during Alternative 8 construction would not exceed the BAAQMD’s 32 

chronic non-cancer hazard threshold; however, it would exceed the BAAQMD’s cancer thresholds. 33 

Therefore, this impact for DPM emissions would be significant.  34 

Mitigation Measure AQ-16 would be available to reduce exposure to substantial cancer risk by 35 

relocating affected receptors. Although Mitigation Measure AQ-16 would reduce the severity of this 36 

effect, the BDCP proponents are not solely responsible for implementation of the measure. If a 37 

landowner chooses not to accept DWR’s offer of relocation assistance, a significant impact in the 38 

form excess cancer risk above air district thresholds would occur. Therefore, this effect would be 39 

significant and unavoidable. If, however, all landowners accept DWR’s offer of relocation assistance, 40 

the impact would be less than significant. 41 
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Mitigation Measure AQ-16: Relocate Sensitive Receptors to Avoid Excess Cancer Risk 1 

Please see Mitigation Measure AQ-16 under Impact AQ-16 in the discussion of Alternative 1A. 2 

Impact AQ-17: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 3 

Matter in Excess of SJVAPCD’s Chronic Non-Cancer and Cancer Risk Thresholds 4 

NEPA Effects: Table 22-21 under Alternative 1A shows that the maximum predicted chronic non-5 

cancer hazard and cancer risk associated with the project are less than SJVAPCD’s adopted 6 

thresholds. Because Alternative 8 would require less construction activity and generate fewer 7 

emissions than Alternative 1A, chronic non-cancer hazard and cancer risk from the development of 8 

Alternative 8 would also be less than the respective SJVAPCD significance thresholds. Accordingly, 9 

this alternative would not expose sensitive receptors to adverse levels of DPM such as would result 10 

in chronic non-cancer hazards or cancer risk. 11 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 12 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 13 

durations. The DPM generated during Alternative 8 construction would not exceed the SJVAPCD’s 14 

chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors to 15 

substantial pollutant concentrations. Therefore, this impact for DPM emissions would be less than 16 

significant. No mitigation is required. 17 

Impact AQ-18: Exposure of Sensitive Receptors to Coccidioides immitis (Valley Fever)  18 

NEPA Effects: As discussed under Alternative 1A, earthmoving activities during construction could 19 

release C. immitis spores if filaments are present and other soil chemistry and climatic conditions 20 

are conducive to spore development. Receptors adjacent to the construction area may therefore be 21 

exposed to increase risk of inhaling C. immitis spores and subsequent development of Valley Fever. 22 

Dust-control measures are the primary defense against infection (United States Geological Survey 23 

2000). Implementation of advanced air-district recommended fugitive dust controls outlined in 24 

Appendix 3B, Environmental Commitments, would avoid dusty conditions and reduce the risk of 25 

contracting Valley Fever through routine watering and other controls. Therefore, this alternative’s 26 

effect of exposure of sensitive receptors to increased Valley Fever risk during construction would 27 

not be adverse.  28 

CEQA Conclusion: Construction of the water conveyance facility would involve earthmoving 29 

activities that could release C. immitis spores if filaments are present and other soil chemistry and 30 

climatic conditions are conducive to spore development. Receptors adjacent to the construction area 31 

may therefore be exposed to increase risk of inhaling C. immitis spores and subsequent development 32 

of Valley Fever. Implementation of air-district recommended fugitive dust controls outlined in 33 

Appendix 3B, Environmental Commitments, would avoid dusty conditions and reduce the risk of 34 

contracting Valley Fever through routine watering and other controls. Therefore, this impact would 35 

be less than significant. No mitigation is required. 36 

Impact AQ-19: Creation of Potential Odors Affecting a Substantial Number of People during 37 

Construction or Operation of the Proposed Water Conveyance Facility 38 

NEPA Effects: As discussed under Alternative 1A, odors from construction activities would be 39 

localized and generally confined to the immediate area surrounding the construction site. Moreover, 40 

odors would be temporary and localized, and they would cease once construction activities have 41 
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been completed. Thus, it is not anticipated that construction of CM1 would create objectionable 1 

odors from construction equipment or asphalt paving. 2 

Construction of the water conveyance facility would require removal of subsurface material during 3 

tunnel excavation and sediment removal. As discussed under Alternative 1A, geotechnical tests 4 

indicate that VOC levels in Plan Area soils are below the method detection limits, indicating that 5 

organic decay of exposed RTM and sediment will be relatively low (URS 2014). Moreover, drying 6 

and stockpiling of the removed RTM and sediment will occur under aerobic conditions, which will 7 

further limit any potential decomposition and associated malodorous products. Accordingly, it is not 8 

anticipated that tunnel and sediment excavation would create objectionable odors.  9 

Typical facilities known to produce odors include landfills, wastewater treatment plants, food 10 

processing facilities, and certain agricultural activities. Alternative 8 would not result in the addition 11 

of facilities associated with odors, and as such, long-term operation of the water conveyance facility 12 

would not result in objectionable odors. 13 

CEQA Conclusion: Alternative 8 would not result in the addition of major odor producing facilities. 14 

Diesel emissions during construction could generate temporary odors, but these would quickly 15 

dissipate and cease once construction is completed. Likewise, potential odors generated during 16 

asphalt paving would be addressed through mandatory compliance with air district rules and 17 

regulations. While tunnel excavation would unearth substantial quantities of RTM, geotechnical 18 

tests indicate that soils in the Plan Area have relatively low organic constituents. Moreover, drying 19 

and stockpiling of the removed RTM will occur under aerobic conditions, which will further limit 20 

any potential decomposition and associated malodorous products. Accordingly, the impact of 21 

exposure of sensitive receptors to potential odors during construction would be less than 22 

significant. No mitigation is required. 23 

Impact AQ-20: Generation of Criteria Pollutants in the Excess of Federal De Minimis 24 

Thresholds from Construction and Operation and Maintenance of the Proposed Water 25 

Conveyance Facility 26 

NEPA Effects: As discussed above, emissions generated by Alternative 7 within the SFNA, SJVAB, and 27 

SFBAAB would be representative of emissions generated by Alternative 8 (see Table 22-133).  28 

Sacramento Federal Nonattainment Area 29 

As shown in Table 22-133, implementation of Alternative 7 (and thus Alternative 8), would exceed 30 

the following SFNA federal de minimis thresholds: 31 

 ROG: 2024–2025 32 

 NOX: 2018–2028 33 

ROG and NOX are precursors to ozone, for which the SFNA is in nonattainment for the NAAQS. Since 34 

project emissions exceed the federal de minimis thresholds for ROG and NOX, a general conformity 35 

determination must be made to demonstrate that total direct and indirect emissions of NOX would 36 

conform to the appropriate SFNA SIP for each year of construction in which the de minimis 37 

thresholds are exceeded. 38 

NOX is also a precursor to PM and can contribute to PM formation. As discussed above, Sacramento 39 

County is currently designated maintenance for the PM10 NAAQS and portions of the SVAB are 40 

designated nonattainment for the PM2.5 NAAQS. NOX emissions in excess of 100 tons per year in 41 
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Sacramento County trigger a secondary PM10 precursor threshold, whereas NOX emissions in excess 1 

of 100 tons per year in the SVAB trigger a secondary PM2.5 precursor threshold. Since NOX 2 

emissions can contribute to PM formation, NOX emissions in excess of these secondary precursor 3 

thresholds could conflict with the applicable PM10 and PM2.5 SIPs. Accordingly, NOX offsets pursued 4 

for the purposes of general conformity for those years in which NOX emissions exceed 100 tons must 5 

occur within the federally designated PM2.5 nonattainment and PM10 maintenance areas of the 6 

SVAB.  7 

As shown in Table 22-131, NOX emissions generated by construction activities in SMAQMD 8 

(Sacramento County) would exceed 100 tons per year between 2022 and 2027. The project 9 

therefore triggers the secondary PM10 precursor threshold, requiring all NOX offsets for 2022 10 

through 2027 to occur within Sacramento County.  11 

Given the magnitude of NOX emissions and the limited geographic scope available for offsets in 2022 12 

through 2027 (Sacramento County), neither Mitigation Measures AQ-1a nor 1b could feasibly reduce 13 

NOX emissions to net zero for the purposes of general conformity. 62 This impact would be adverse. 14 

In the event that Alternative 8 is selected as the APA, Reclamation, USFWS, and NMFS would need to 15 

demonstrate that conformity is met for NOX and secondary PM10 formation through a local air 16 

quality modeling analysis (i.e., dispersion modeling) or other acceptable methods to ensure project 17 

emissions do not cause or contribute to any new violations of the NAAQS or increase the frequency 18 

or severity of any existing violations. 19 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 20 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 21 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 22 

Thresholds for Other Pollutants 23 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A.  24 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 25 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 26 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 27 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 28 

Other Pollutants 29 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 30 

San Joaquin Valley Air Basin 31 

As shown in Table 22-133, implementation of Alternative 7 (and thus Alternative 8) would exceed 32 

the following SJVAB federal de minimis thresholds: 33 

 ROG: 2020–2025 34 

 NOX: 2019–2026 35 

                                                             
62 The secondary PM precursor thresholds are triggered through the General Conformity Regulation (40 CFR 
93.153 (a)(1)). Accordingly, confinement of the geographic scope for available offsets only applies to the General 
Conformity determination and does not influence mitigation feasibility for Impacts AQ-1 or AQ-28.  
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ROG and NOX are precursors to ozone and NOX is a precursor to PM, for which the SJVAB is in 1 

nonattainment for the NAAQS. Since project emissions exceed the federal de minimis threshold for 2 

ROG and NOX, a general conformity determination must be made to demonstrate that total direct 3 

and indirect emissions of ROG and NOX would conform to the appropriate SJVAB SIP for each year of 4 

construction in which the de minimis thresholds are exceeded. 5 

NOX is also a precursor to PM and can contribute to PM formation. As discussed above, the SJVAB is 6 

currently designated maintenance for the PM10 NAAQS and nonattainment for the PM2.5 NAAQS. 7 

NOX emissions in excess of 100 tons per year trigger a secondary PM precursor threshold, and could 8 

conflict with the applicable PM10 and PM2.5 SIPs. As shown in Table 22-133, NOX emissions 9 

generated by construction activities in the SJVAB would exceed 100 tons per year between 2020 and 10 

2024. NOX offsets pursued for the purposes of general conformity for those years in which NOX 11 

emissions exceed 100 tons must occur within the federally designated PM2.5 nonattainment and 12 

PM10 maintenance areas of the SJVAB, which are consistent with the larger nonattainment 13 

boundary for ozone. 14 

As shown in Appendix 22E, General Conformity Determination, Attachment 22E-1, SJVAPCD confirms 15 

that sufficient emissions reduction credits would be available to fully offset ROG and NOX emissions 16 

in excess of the federal de minimis thresholds zero through implementation of Mitigation Measures 17 

AQ-4a and 4b. Mitigation Measures AQ-4a and 4b will ensure the requirements of the mitigation and 18 

offset program are implemented and conformity requirements for ROG and NOX are met, should 19 

Alternative 8 be selected as the APA. 20 

Mitigation Measure AQ-4a: Mitigate and Offset Construction-Generated Criteria Pollutant 21 

Emissions within SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General 22 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 23 

Applicable SJVAPCD CEQA Thresholds for Other Pollutants 24 

Please see Mitigation Measure AQ-4a under Impact AQ-4 in the discussion of Alternative 1A. 25 

Mitigation Measure AQ-4b: Develop an Alternative or Complementary Offsite Mitigation 26 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 27 

within the SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General Conformity 28 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable SJVAPCD 29 

CEQA Thresholds for Other Pollutants 30 

Please see Mitigation Measure AQ-4b under Impact AQ-4 in the discussion of Alternative 1A. 31 

San Francisco Bay Area Air Basin 32 

As shown in Table 22-133, implementation of the Alternative 7 (and thus Alternative 8) would not 33 

exceed any of the SFBAAB federal de minimis thresholds. Accordingly, a general conformity 34 

determination is not required as total direct and indirect emissions would conform to the 35 

appropriate SFBAAB SIPs. 36 

CEQA Conclusion: SFNA and SJVAB are classified as nonattainment areas with regard to the ozone 37 

NAAQS and the impact of increases in criteria pollutant emissions above the air basin de minimis 38 

thresholds could conflict with or obstruct implementation of the applicable air quality plans. Since 39 

construction emissions in the SFNA and SJVAB would exceed the de minimis thresholds for ROG and 40 

NOX, this impact would be significant.  41 
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Mitigation Measures AQ-4a and AQ-4b would ensure project emissions would not result in an 1 

increase in regional ROG or NOX in the SJVAB. These measures would therefore ensure total direct 2 

and indirect ROG and NOX emissions generated by the project would conform to the appropriate 3 

SJVAB SIPs by offsetting the action’s emissions in the same or nearby area to net zero. Accordingly, 4 

impacts would be less than significant with mitigation in the SJVAB.  5 

Although Mitigation Measures AQ-1a and AQ-1b would reduce NOX in the SFNA, given the magnitude 6 

of NOX emissions and the limited geographic scope available for offsets (Sacramento County), 7 

neither measure could feasibly reduce NOX emissions to net zero for the purposes of general 8 

conformity. This impact would be significant and unavoidable in the SFNA.  9 

Emissions generated within the SFBAAB would not exceed the SFBAAB de minimis thresholds and 10 

would therefore conform to the appropriate SFBAAB SIPs. No mitigation is required.  11 

Impact AQ-21: Generation of Cumulative Greenhouse Gas Emissions during Construction of 12 

the Proposed Water Conveyance Facility 13 

NEPA Effects: Construction activity required for Alternative 8 was assumed to equal activity 14 

required for Alternative 7. Emissions generated by Alternative 7 would therefore be representative 15 

of emissions generated by Alternative 7. As shown in Table 22-134, construction of Alternative 8 16 

would generate a total of 2.1 million metric tons of GHG emissions. As discussed in section 22.3.2, 17 

Determination of Effects, any increase in emissions above net zero associated with construction of 18 

the BDCP water conveyance features would be adverse. Accordingly, this effect would be adverse. 19 

Mitigation Measure AQ-21, which would develop a GHG Mitigation Program to reduce construction-20 

related GHG emissions to net zero, is available address this effect. 21 

CEQA Conclusion: Construction of Alternative 8 would generate a total of 2.1 million metric tons of 22 

GHG emissions. This is equivalent to adding approximately 450,000 typical passenger vehicles to the 23 

road during construction (U.S. Environmental Protection Agency 2014e). As discussed in section 24 

22.3.2, Determination of Effects, any increase in emissions above net zero associated with 25 

construction of the BDCP water conveyance features would be significant. Mitigation Measure AQ-21 26 

would develop a GHG Mitigation Program to reduce construction-related GHG emissions to net zero. 27 

Accordingly, this impact would be less-than-significant with implementation of Mitigation Measure 28 

AQ-21. 29 

Mitigation Measure AQ-21: Develop and Implement a GHG Mitigation Program to Reduce 30 

Construction Related GHG Emissions to Net Zero (0) 31 

Please see Mitigation Measure AQ-21 under Impact AQ-1 in the discussion of Alternative 1A. 32 

Impact AQ-22: Generation of Cumulative Greenhouse Gas Emissions from Operation and 33 

Maintenance of the Proposed Water Conveyance Facility and Increased Pumping 34 

NEPA Effects: Operation of Alternative 8 would generate direct and indirect GHG emissions. Sources 35 

of direct emissions include heavy-duty equipment, on road crew trucks, and employee vehicle 36 

traffic. Indirect emissions would be generated predominantly by electricity consumption required 37 

for pumping as well as, maintenance, lighting, and other activities.  38 

Table 22-139 summarizes long-term operational GHG emissions associated with operations, 39 

maintenance, and increased SWP pumping. Emissions were quantified for both ELT and LLT 40 

conditions, although activities would take place annually until project decommissioning. Emissions 41 
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include state mandates to reduce GHG emissions (described in Impact AQ-21) are presented (there 1 

are no BDCP specific operational environmental commitments). Total CO2e emissions are compared 2 

to both the No Action Alternative (NEPA point of comparison) and Existing Conditions (CEQA 3 

baseline). As discussed in Section 22.3.1.2, equipment emissions are assumed to be zero under both 4 

the No Action Alternative (NEPA point of comparison) and Existing Conditions (CEQA baseline). The 5 

equipment emissions presented in Table 22-139 are therefore representative of project impacts for 6 

both the NEPA and CEQA analysis. 7 

Table 22-139. GHG Emissions from Operation, Maintenance, and Increased SWP Pumping, Alternative 8 

8 (metric tons/year) 9 

Condition  

Equipment 

CO2e 

Electricity CO2e 

 

Total CO2e 

NEPA Point of 

Comparison 

CEQA 

Baseline 

NEPA Point of 

Comparison 

CEQA 

Baseline 

ELT  386 - -74,142  - -73,756 

LLT 379 -53,076 -84,032  -52,696 -83,652 

Note: The NEPA point of comparison compares total CO2e emissions after implementation of Alternative 8 to 
the No Action Alternative, whereas the CEQA baseline compares total CO2e emissions to Existing 
Conditions. Negative values represent a net GHG reduction. 

 10 

Table 22-137 summarizes equipment CO2e emissions that would be generated in the BAAQMD, 11 

SMAQMD, and SJVAPCD (no operation emissions would be generated in the YSAQMD). The table 12 

does not include emissions from SWP pumping as these emissions would be generated by power 13 

plants located throughout the state (see discussion preceding this impact analysis). GHG emissions 14 

presented in Table 22-137 are therefore provided for information purposes only. 15 

SWP Operational and Maintenance GHG Emissions Analysis 16 

Alternative 8 would not add any additional net electricity demand to operation of the SWP and 17 

would in fact result in a net reduction in electricity demand (see Table 22-139). Therefore, there will 18 

be no impact on SWP operational emissions. 19 

A small amount of additional GHG emissions from equipment would be emitted as a result of the 20 

maintenance of new facilities associated with Alternative 8 (Table 22-139). Emissions from 21 

additional maintenance activities would become part of the overall DWR maintenance program for 22 

the SWP and would be managed under DWR’s CAP. 23 

The CAP sets forth DWR’s plan to manage its activities and operations to achieve its GHG emissions 24 

reduction goals. The CAP commits DWR to monitoring its emissions each year and evaluating its 25 

emissions every five years to determine whether it is on a trajectory to achieve its GHG emissions 26 

reduction goals. If it appears that DWR will not meet the GHG emission reduction goals established 27 

in the plan, DWR may make adjustments to existing emissions reduction measures, devise new 28 

measures to ensure achievement of the goals, or take other action. 29 

Consistent with the analysis contained in the CAP and associated Initial Study and Negative 30 

Declaration for the CAP, BDCP Alternative 8 would not adversely affect DWR’s ability to achieve the 31 

GHG emissions reduction goals set forth in the CAP. Further, Alternative 8 would not conflict with 32 

any of DWR’s specific action GHG emissions reduction measures and implements all applicable 33 
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project level GHG emissions reduction measures as set forth in the CAP. BDCP Alternative 8 is 1 

therefore consistent with the analysis performed in the CAP. There would be no adverse effect. 2 

CEQA Conclusion: SWP GHG emissions currently are below 1990 levels and achievement of the 3 

goals of the CAP means that total DWR GHG emissions will be reduced to 50% of 1990 levels by 4 

2020 and to 80% of 1990 levels by 2050. The implementation of BDCP Alternative 8 would not 5 

affect DWR’s established emissions reduction goals or baseline (1990) emissions and therefore 6 

would not result in a change in total DWR emissions that would be considered significant. Prior 7 

adoption of the CAP by DWR already provides a commitment on the part of DWR to make all 8 

necessary modifications to DWR’s REPP (as described above) or any other GHG emission reduction 9 

measure in the CAP that are necessary to achieve DWR’s GHG emissions reduction goals. Therefore 10 

no amendment to the approved CAP is necessary to ensure the occurrence of the additional GHG 11 

emissions reduction activities needed to account for BDCP-related operational or maintenance 12 

emissions. The effect of BDCP Alternative 8 with respect to GHG emissions is less than cumulatively 13 

considerable and therefore less than significant. No mitigation is required. 14 

Impact AQ-23: Generation of Cumulative Greenhouse Gas Emissions from Increased CVP 15 

Pumping as a Result of Implementation of CM1 16 

NEPA Effects: As previously discussed, DWR’s CAP cannot be used to evaluate environmental 17 

impacts associated with increased CVP pumping, as emissions associated with CVP are not under 18 

DWR’s control and are not included in the CAP. Accordingly, GHG emissions resulting from increased 19 

CVP energy use are evaluated separately from GHG emissions generated as a result of SWP energy 20 

use. 21 

Under Alternative 8, operation of the CVP yields the generation of clean, GHG emissions-free, 22 

hydroelectric energy. This electricity is sold into the California electricity market or directly to 23 

energy users. Analysis of the existing and future no action condition indicates that the CVP generates 24 

and will continue to generate all of the electricity needed to operate the CVP system and 25 

approximately 3,500 GWh of excess hydroelectric energy that would be sold to energy users 26 

throughout California. 27 

Implementation of Alternative 8 is neither expected to require additional electricity over the No 28 

Action Alternative nor reduce the amount of excess CVP generation available for sale from the CVP 29 

to electricity users. The CVP is operated using energy generated at CVP hydroelectric facilities and 30 

therefore results in no GHG emissions. Rather, implementation of Alternative 8 would reduce GHG 31 

emissions by 48,058 to 61,845 metric tons of CO2e, relative to the No Action Alternative (depending 32 

on whether the RPS is assumed in the emissions calculations). Accordingly, there would be no 33 

adverse effect. 34 

CEQA Conclusion: Implementation of Alternative 8 is neither expected to require additional 35 

electricity over Existing Conditions nor reduce the amount of excess CVP generation available for 36 

sale from the CVP to electricity users. All power supplied to CVP facilities would continue to be 37 

supplied by GHG emissions-free hydroelectricity and there would be no increase in GHG emissions 38 

over Existing Conditions as a result of CVP operations. The impact would be less than significant and 39 

no mitigation is required. 40 
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Impact AQ-24: Generation of Criteria Pollutants from Implementation of CM2–CM11 1 

NEPA Effects: Table 22-29 summarizes potential construction and operational emissions that may 2 

be generated by implementation of CM2–CM11. See the discussion of Impact AQ-24 under 3 

Alternative 1A. 4 

Criteria pollutants from restoration and enhancement actions could exceed applicable general 5 

conformity de minimis levels and applicable local thresholds. The effect would vary according to the 6 

equipment used in construction of a specific conservation measure, the location, the timing of the 7 

actions called for in the conservation measure, and the air quality conditions at the time of 8 

implementation; these effects would be evaluated and identified in the subsequent project-level 9 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. The 10 

effect of increases in emissions during implementation of CM2–CM11 in excess of applicable general 11 

conformity de minimis levels and air district regional thresholds (Table 22-8) could violate air basin 12 

SIPs and worsen existing air quality conditions. Mitigation Measure AQ-24 would be available to 13 

reduce this effect, but emissions would still be adverse. 14 

CEQA Conclusion: Construction and operational emissions associated with the restoration and 15 

enhancement actions would result in a significant impact if the incremental difference, or increase, 16 

relative to Existing Conditions exceeds the applicable local air district thresholds shown in Table 22-17 

8; these effects are expected to be further evaluated and identified in the subsequent project-level 18 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. 19 

Mitigation Measure AQ-24 would be available to reduce this effect, but may not be sufficient to 20 

reduce emissions below applicable air quality management district thresholds (see Table 22-8). 21 

Consequently, this impact would be significant and unavoidable. 22 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 23 

District Regulations and Recommended Mitigation are Incorporated into Future 24 

Conservation Measures and Associated Project Activities 25 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 26 

Impact AQ-25: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 27 

Matter, Carbon Monoxide, and Diesel Particulate Matter from Implementation of CM2–CM11 28 

NEPA Effects: The potential for Alternative 8 to expose sensitive receptors increased health hazards 29 

from localized PM, CO, and DPM would be similar to Alternative 1A. Activities shown in Table 22-29 30 

with the greatest potential to have short or long-term air quality impacts are also anticipated to 31 

have the greatest potential to expose receptors to substantial pollutant concentrations. The effect 32 

would vary according to the equipment used, the location and timing of the actions called for in the 33 

conservation measure, the meteorological and air quality conditions at the time of implementation, 34 

and the location of receptors relative to the emission source. Potential health effects would be 35 

evaluated and identified in the subsequent project-level environmental analysis conducted for the 36 

CM2–CM11 restoration and enhancement actions. 37 

The effect of increases in PM, CO, or DPM (cancer and non-cancer-risk) in excess of applicable air 38 

district thresholds (Table 22-8) at receptor locations could result in adverse health impacts. 39 

Mitigation Measures AQ-24 and AQ-25 would be available to reduce this effect. 40 

CEQA Conclusion: Construction and operational emissions associated with the restoration and 41 

enhancement actions under Alternative 8 would result in a significant impact if PM, CO, or DPM 42 
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(cancer and non-cancer-risk) concentrations at receptor locations exceed the applicable local air 1 

district thresholds shown in Table 22-8; these effects are expected to be further evaluated and 2 

identified in the subsequent project-level environmental analysis conducted for the CM2–CM11 3 

restoration and enhancement actions. Mitigation Measures AQ-24 and AQ-25 would ensure localized 4 

concentrations at receptor locations would be below applicable air quality management district 5 

thresholds (see Table 22-8). Consequently, this impact would be less than significant.  6 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 7 

District Regulations and Recommended Mitigation are Incorporated into Future 8 

Conservation Measures and Associated Project Activities 9 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 10 

Mitigation Measure AQ-25: Prepare a Project-Level Health Risk Assessment to Reduce 11 

Potential Health Risks from Exposure to Localized DPM and PM Concentrations  12 

Please see Mitigation Measure AQ-25 under Impact AQ-25 in the discussion of Alternative 1A. 13 

Impact AQ-26: Creation of Potential Odors Affecting a Substantial Number of People from 14 

Implementation of CM2–CM11 15 

NEPA Effects: The potential for Alternative 8 to expose sensitive receptors increased odors would 16 

be similar to Alternative 1A. Accordingly, construction activities associated with CM2-CM11 are not 17 

anticipated to result in nuisance odors. Similarly, while restored land uses associated with the 18 

program have the potential to generate odors from natural processes, the emissions would be 19 

similar in origin and magnitude to the existing land use types in the restored area (e.g., managed 20 

wetlands). Moreover, specific odor effects would be evaluated and identified in the subsequent 21 

project-level environmental analysis conducted for the CM2–CM11 restoration and enhancement 22 

actions. Accordingly, odor-related effects associated with CM2–CM11 would not be adverse.  23 

CEQA Conclusion: Alternative 8 would not result in the addition of major odor producing facilities. 24 

Diesel emissions during construction could generate temporary odors, but these would quickly 25 

dissipate and cease once construction is completed. Increases in wetland, tidal, and upland habitats 26 

may increase the potential for odors from natural processes. However, the origin and magnitude of 27 

odors would be similar to the existing land use types in the restored area (e.g., managed wetlands). 28 

Moreover, specific odor impacts would be evaluated and identified in the subsequent project-level 29 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. 30 

Accordingly, the impact of exposure of sensitive receptors to potential odors would be less than 31 

significant. No mitigation is required. 32 

Impact AQ-27: Generation of Cumulative Greenhouse Gas Emissions from Implementation of 33 

CM2–CM11 34 

NEPA Effects: CM2–CM11 implemented under Alternative 8 would result in local GHG emissions 35 

from construction equipment and vehicle exhaust, similar to Alternative 1A. Restoration activities 36 

with the greatest potential for emissions include those that break ground and require use of 37 

earthmoving equipment. The type of restoration action and related construction equipment use are 38 

shown in Table 22-29. Implementing CM2–CM11 would also affect long-term sequestration rates 39 

through land use changes, such as conversion of agricultural land to wetlands, inundation of peat 40 

soils, drainage of peat soils, and removal or planting of carbon-sequestering plants. 41 
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Without additional information on site-specific characteristics associated with each of the 1 

restoration components, a complete assessment of GHG flux from CM2–CM11 is currently not 2 

possible. The effect of carbon sequestration and CH4 generation would vary by land use type, season, 3 

and chemical and biological characteristics; these effects would be evaluated and identified in the 4 

subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 5 

enhancement actions. Mitigation Measures AQ-24 and AQ-27 would be available to reduce this 6 

effect. However, due to the potential for increases in GHG emissions from construction and land use 7 

change, this effect would be adverse. 8 

CEQA Conclusion: The restoration and enhancement actions under Alternative 8 could result in a 9 

significant impact if activities are inconsistent with applicable GHG reduction plans, do not 10 

contribute to a lower carbon future, or generate excessive emissions, relative to other projects 11 

throughout the state. These effects are expected to be further evaluated and identified in the 12 

subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 13 

enhancement actions. Mitigation Measures AQ-24 and AQ-27 would be available to reduce this 14 

impact, but may not be sufficient to reduce to a less-than-significant level. Consequently, this impact 15 

would be significant and unavoidable. 16 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 17 

District Regulations and Recommended Mitigation are Incorporated into Future 18 

Conservation Measures and Associated Project Activities 19 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 20 

Mitigation Measure AQ-27: Prepare a Land Use Sequestration Analysis to Quantify and 21 

Mitigate (as Needed) GHG Flux Associated with Conservation Measures and Associated 22 

Project Activities 23 

Please see Mitigation Measure AQ-27 under Impact AQ-27 in the discussion of Alternative 1A. 24 

22.3.3.16 Alternative 9—Through Delta/Separate Corridors (15,000 cfs; 25 

Operational Scenario G) 26 

Under Alternative 9, two intakes would be constructed at the entrances to the Delta Cross Channel 27 

and Georgiana Slough. These intakes would consist of fish screens placed on the existing channels. 28 

Two small pumping plants would be constructed on the San Joaquin River at the head of Old River 29 

and on Middle River upstream of Victoria Canal. There would be no new forebay. The conveyance 30 

would be through existing canals and Delta channels, with modifications to the levees and channels, 31 

operable barriers, a fish movement corridor around Clifton Court Forebay, and a water supply 32 

corridor. 33 

Construction and operation of Alternative 9 would require the use of electricity, which would be 34 

supplied by the California electrical grid. Power plants located throughout the state supply the grid 35 

with power, which will be distributed to the Study area to meet project demand. Power supplied by 36 

statewide power plants will generate criteria pollutants. Because these power plants are located 37 

throughout the state, criteria pollutant emissions associated with Alternative 9 electricity demand 38 

cannot be ascribed to a specific air basin or air district within the Study area. Criteria pollutant 39 

emissions from electricity consumption, which are summarized in Table 22-140, are therefore 40 

provided for informational purposes only and are not included in the impact conclusion. Negative 41 

values represent an emissions benefit, relative to the No Action Alternative or Existing Conditions. 42 
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Table 22-140. Criteria Pollutant Emissions from Electricity Consumption: Construction and Net 1 

Project Operations, Alternative 9 (tons/year) a,b 2 

Year Analysis ROG CO NOX PM10 PM2.5c SO2 

2016 - 0 0 0 0 0 0 

2017 - 0 0 0 0 0 0 

2018 - <1 <1 <1 <1 <1 <1 

2019 - <1 <1 <1 <1 <1 <1 

2020  - <1 2 <1 <1 <1 1 

2021 - <1 4 <1 <1 <1 2 

2022 - <1 6 <1 1 1 3 

2023 - <1 5 <1 <1 <1 2 

2024 - <1 6 <1 <1 <1 2 

2025 - <1 4 <1 <1 <1 2 

2026 - <1 1 <1 <1 <1 1 

2027 - <1 <1 <1 <1 <1 <1 

2028 - <1 <1 <1 <1 <1 <1 

2029 - <1 <1 <1 <1 <1 <1 

ELT CEQA -1 -9 -118 -10 -10 -50 

LLT NEPA <0 -1 -12 -1 -1 -5 

LLT CEQA -1 -13 -178 -15 -15 -75 

NEPA = Compares criteria pollutant emissions after implementation of Alternative 9 to the No Action 
Alternative. 

CEQA = Compares criteria pollutant emissions after implementation of Alternative 9 to Existing 
Conditions. 

a Emissions assume implementation of RPS (see Appendix 22A, Air Quality Analysis Methodology). Power 
plants that generate electricity for the proposed project would be subject to local air district permitting 
requirements, including standards to implement BACT to reduce criteria pollutant emissions. 

b Because GHG emissions are cumulative (see Section 22.3.2.1) and not evaluated at the local air basin or 
air district level, they are discussed in Impacts AQ-21 and AQ-22. The GHG analysis for SWP power 
utilizes actual and forecasted GHG emissions rates for the SWP system, which differs slightly from the 
above analysis. Statewide grid average emission factors were utilized for the above analysis as criteria 
pollutant emission factors for SWP were unavailable. Please also note that the above analysis does not 
account for additional renewable energy that will be procured through modifications to DWR’s REPP 
(see Impact AQ-22). Accordingly, the emissions results presented above represent a conservative 
assessment of potential criteria pollutant emissions. 

c Emission factors for PM2.5 are currently unavailable. Consequently, PM2.5 emissions were assumed to 
equal PM10 emissions. Because PM2.5 represents a fraction of PM10, this approach represents a 
conservative assessment of PM2.5 emissions from electricity consumption. 

Construction activities would generate emissions of ozone precursors (ROG and NOX), CO, PM10, 3 

PM2.5, and SO2. Table 22-141 summarizes criteria pollutant emissions that would be generated in 4 

the BAAQMD, SMAQMD, and SJVAPCD in pounds per day and tons per year (no construction 5 

emissions would be generated in the YSAQMD). Emissions estimates include implementation of 6 

environmental commitments (see Appendix 3B, Environmental Commitments). Although emissions 7 

are presented in different units (pounds and tons), the amounts of emissions are identical (i.e., 2,000 8 

pounds is identical to 1 ton). Summarizing emissions in both pounds per day and tons per year is 9 

necessary to evaluate project-level effects against the appropriate air district thresholds, which are 10 

given in both pounds and tons (see Table 22-8). 11 
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As shown in Appendix 22B, Air Quality Assumptions, construction activities during several phases 1 

will likely occur concurrently. To ensure a conservative analysis, the maximum daily emissions 2 

during these periods of overlap were estimated assuming all equipment would operate at the same 3 

time—this gives the maximum total project-related air quality impact during construction. 4 

Accordingly, the daily emissions estimates represent a conservative assessment of construction 5 

impacts. Exceedances of the air district thresholds are shown in underlined text. 6 

 7 
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Table 22-141. Criteria Pollutant Emissions from Construction of Alternative 9 (pounds/day and tons/year) 1 

Year 

Maximum Daily Emissions (pounds/day) Annual Emissions (tons/year) 

Bay Area Air Quality Management District Bay Area Air Quality Management District 

ROG NOX CO 
PM10 PM2.5 

SO2 ROG NOX CO 
PM10 PM2.5 

SO2 
Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total 

2016 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2017 <1 6 3 1 4 4 1 1 2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 

2018 25 287 180 4 224 227 4 52 55 6 1 5 6 <1 5 5 <1 1 1 <1 

2019 175 1,424 1,135 18 518 536 17 100 117 10 7 49 47 1 21 22 1 3 4 <1 

2020 50 560 296 7 262 268 6 58 65 7 4 38 26 1 11 12 1 2 3 <1 

2021 55 587 324 7 260 266 7 58 64 6 5 39 27 1 10 11 1 2 2 <1 

2022 55 648 316 7 368 372 6 82 87 5 3 27 17 <1 11 11 <1 2 2 <1 

2023 75 679 489 7 383 386 7 84 90 5 5 47 36 <1 26 26 <1 5 5 <1 

2024 81 717 511 6 300 306 6 60 66 4 5 44 32 <1 30 30 <1 6 6 <1 

2025 11 209 65 1 181 182 1 44 44 2 1 12 4 <1 16 16 <1 3 3 <1 

2026 11 209 66 1 181 182 1 44 44 2 1 13 4 <1 16 16 <1 3 3 <1 

2027 11 208 66 1 181 182 1 44 44 2 1 11 4 <1 18 18 <1 4 4 <1 

2028 11 208 66 1 181 182 1 44 44 2 0 3 1 <1 5 5 <1 1 1 <1 

2029 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Thresholds 54 54 - 82 BMPs - 54 BMPs - - - - - - - - - - - - 

Year 

Sacramento Metropolitan Air Quality Management District Sacramento Metropolitan Air Quality Management District 

ROG NOX CO 
PM10 PM2.5 

SO2 ROG NOX CO 
PM10 PM2.5 

SO2 
Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total 

2016 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2017 <1 4 3 1 1 2 1 <1 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 0 

2018 1 8 6 2 31 33 2 5 7 0 0 0 0 0 3 3 0 0 1 0 

2019 128 860 848 12 266 278 12 40 52 4 4 24 29 1 14 15 1 2 3 0 

2020 <1 2 1 <1 29 29 <1 4 4 <1 <1 <1 <1 <1 2 2 <1 <1 <1 <1 

2021 0 0 0 0 29 29 0 4 4 0 0 0 0 0 2 2 0 <1 <1 0 

2022 160 1,285 1,124 15 465 480 15 60 74 11 9 70 65 1 48 49 1 6 7 <1 

2023 437 3,557 2,979 49 1,088 1,128 47 139 177 37 39 311 269 4 103 107 4 13 17 2 

2024 568 4,588 3,748 65 1,427 1,492 63 183 245 35 49 382 327 5 135 140 5 18 23 3 

2025 517 4,980 3,669 59 1,786 1,844 57 223 279 35 25 195 181 3 89 92 3 12 15 1 

2026 290 1,664 1,549 22 606 628 22 92 113 24 24 160 161 2 75 77 2 11 13 1 

2027 242 1,876 1,662 26 698 724 26 103 129 38 24 177 161 2 83 85 2 12 14 1 

2028 184 1,007 827 11 442 453 10 60 70 4 6 42 34 <1 25 25 <1 3 4 <1 

2029 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Thresholds - 85 - - - - - - - - - - - - - - - - - - 
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Year 

San Joaquin Valley Air Pollution Control District San Joaquin Valley Air Pollution Control District 

ROG NOX CO 
PM10 PM2.5 

SO2 ROG NOX CO 
PM10 PM2.5 

SO2 
Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total Exhaust Dust Total 

2016 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2017 <1 2 2 1 1 1 1 <1 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 

2018 24 336 177 4 159 162 4 36 39 5 1 6 5 <1 5 5 <1 1 1 <1 

2019 36 534 219 6 196 202 6 44 49 5 2 18 12 <1 8 8 <1 1 2 <1 

2020 37 505 216 5 184 189 4 40 45 5 3 25 17 <1 8 9 <1 1 2 <1 

2021 41 529 243 5 184 189 5 40 45 5 3 25 17 <1 7 8 <1 1 2 <1 

2022 51 613 356 5 250 254 5 47 51 3 2 16 12 <1 7 7 <1 1 1 <1 

2023 134 1,001 899 13 309 320 13 57 68 4 9 69 65 1 25 25 1 4 5 <1 

2024 154 1,199 1,007 11 327 338 11 48 59 4 9 61 58 1 28 29 1 4 5 <1 

2025 36 262 189 3 116 119 3 22 24 1 1 8 8 <1 11 11 <1 2 2 <1 

2026 33 240 172 2 115 116 2 21 23 1 1 5 5 <1 10 10 <1 1 2 <1 

2027 31 226 167 2 108 109 2 20 22 1 1 8 7 <1 13 14 <1 2 2 <1 

2028 31 224 157 2 105 107 2 20 22 1 1 5 4 <1 5 5 <1 1 1 <1 

2029 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Thresholds - - - - - - - - - - 10 10 - - - 15 - - 15 - 

 1 
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Operation and maintenance activities under Alternative 9 would result in emissions of ROG, NOX, CO, 1 

PM10, PM2.5, and SO2. Emissions were quantified for both ELT and LLT conditions, although 2 

activities would take place annually until project decommissioning. Future emissions, in general, are 3 

anticipated to lessen because of continuing improvements in vehicle and equipment engine 4 

technology. 5 

Table 22-142 summarizes criteria pollutant emissions associated with operation of Alternative 9 in 6 

the SJVAPCD in pounds per day and tons per year (no operational emissions would be generated in 7 

the BAAQMD, SMAQMD, or YSAMQD). Although emissions are presented in different units (pounds 8 

and tons), the amounts of emissions are identical (i.e., 2,000 pounds is identical to 1 ton). 9 

Summarizing emissions in both pounds per day and tons per year is necessary to evaluate project-10 

level effects against the appropriate air district thresholds, which are given in both pounds and tons 11 

(see Table 22-8). 12 

Table 22-142. Criteria Pollutant Emissions from Operation of Alternative 9 (pounds per day and 13 

tons per year) 14 

Maximum Daily Emissions (pounds/day) Annual Emissions (tons/year) 

Condition 

San Joaquin Valley Air Pollution Control District San Joaquin Valley Air Pollution Control District 

ROG NOX CO PM10 PM2.5 SO2 ROG NOX CO PM10 PM2.5 SO2 

ELT 1 7 13 2 1 <1 0.06 0.36 0.75 0.12 0.04 <0.01 

LLT 1 6 13 2 1 <1 0.05 0.31 0.71 0.11 0.03 <0.01 

Thresholds - - - - - - 10 10 - 15 15 - 

 15 

Impact AQ-1: Generation of Criteria Pollutants in Excess of the SMAQMD Regional Thresholds 16 

during Construction of the Proposed Water Conveyance Facility 17 

NEPA Effects: As shown in Table 22-141, construction emissions would exceed SMAQMD’s daily NOX 18 

threshold in 2019 and for all years between 2022 and 2028, even with implementation of 19 

environmental commitments. Since NOX is a precursor to ozone and PM, exceedances of SMAQMD’s 20 

daily NOX threshold could impact both regional ozone and PM formation, which could worsen 21 

regional air quality and air basin attainment of the NAAQS and CAAQS. 22 

While equipment could operate at any work area identified for this alternative, the highest level of 23 

NOX emissions in the SMAQMD is expected to occur at those sites where the duration and intensity 24 

of construction activities would be greatest. 25 

Environmental commitments will reduce construction-related emissions; however, as shown in 26 

Table 22-141, NOX emissions would still exceed SMAQMD’s threshold identified in Table 22-8 and 27 

would result in an adverse effect to air quality. Mitigation Measures AQ-1a and AQ-1b would be 28 

available to reduce NOX emissions, and would thus address regional effects related to secondary 29 

ozone and PM formation 30 

CEQA Conclusion: NOX emissions generated during construction would exceed SMAQMD threshold 31 

identified in Table 22-8. Since NOX is a precursor to ozone and PM, exceedances of SMAQMD’s daily 32 

NOX threshold could impact both regional ozone and PM formation. SMAQMD’s regional emissions 33 

thresholds (Table 22-8) and PM10 screening criteria have been adopted to ensure projects do not 34 

hinder attainment of the CAAQS or NAAQS. The impact of generating NOX emissions in excess of 35 
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local air district thresholds would therefore violate applicable air quality standards in the Study area 1 

and could contribute to or worsen an existing air quality conditions. This would be a significant 2 

impact. Mitigation Measures AQ-1a and AQ-1b would be available to reduce NOX emissions to a less-3 

than-significant level by offsetting emissions to quantities below SMAQMD CEQA thresholds (see 4 

Table 22-8). 5 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 6 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 7 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 8 

Thresholds for Other Pollutants 9 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A. 10 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 11 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 12 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 13 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 14 

Other Pollutants 15 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 16 

Impact AQ-2: Generation of Criteria Pollutants in Excess of the YSAQMD Regional Thresholds 17 

during Construction of the Proposed Water Conveyance Facility 18 

NEPA Effects: Construction of Alternative 9 would occur in the SMAQMD, SJVAPCD, and BAAQMD. 19 

No construction emissions would be generated in the YSAQMD. Consequently, construction of 20 

Alternative 9 would neither exceed the YSAQMD regional thresholds of significance nor result in an 21 

adverse effect to air quality. 22 

CEQA Conclusion: Alternative 9 would require any construction in the YSAQMD and no emissions 23 

would be generated. Consequently, construction of Alternative 9 would not contribute to or worsen 24 

existing air quality conditions in the YSAQMD. This impact would be less than significant. No 25 

mitigation is required. 26 

Impact AQ-3: Generation of Criteria Pollutants in Excess of the BAAQMD Regional Thresholds 27 

during Construction of the Proposed Water Conveyance Facility 28 

NEPA Effects: As shown in Table 22-141, construction emissions would exceed BAAQMD’s daily 29 

thresholds for the following pollutants and years, even with implementation of environmental 30 

commitments.  31 

 ROG: 2019 and 2021–2024 32 

 NOX: 2018–2028 33 

Since ROG and NOX are precursors to ozone and NOX is a precursor to PM, exceedances of BAAQMD’s 34 

ROG and NOX thresholds could impact both regional ozone and PM formation, which could worsen 35 

regional air quality and air basin attainment of the NAAQS and CAAQS. 36 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 37 

construction-related emissions; however, as shown in Table 22-141, ROG and NOX emissions would 38 

still exceed BAAQMD’s thresholds identified in Table 22-8 and would result in an adverse effect to 39 
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air quality. Mitigation Measures AQ-3a and AQ-3b are available to reduce ROG and NOX emissions, 1 

and would thus address regional effects related to secondary ozone and PM formation. 2 

CEQA Conclusion: Emissions of ROG and NOX generated during construction would exceed BAAQMD 3 

thresholds identified in Table 22-8. Since ROG and NOX are precursors to ozone and NOX is a 4 

precursor to PM, exceedances of BAAQMD’s ROG and NOX thresholds could impact both regional 5 

ozone and PM formation. BAAQMD’s regional emissions thresholds (Table 22-8) have been adopted 6 

to ensure projects do not hinder attainment of the CAAQS or NAAQS. The impact of generating 7 

emissions in excess of local air district thresholds would therefore violate applicable air quality 8 

standards in the Study area and could contribute to or worsen an existing air quality conditions. 9 

This would be a significant impact. Mitigation Measures AQ-3a and AQ-3b would be available to 10 

reduce ROG and NOX emissions to a less-than-significant level. 11 

Mitigation Measure AQ-3a: Mitigate and Offset Construction-Generated Criteria Pollutant 12 

Emissions within BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 13 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 14 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 15 

Please see Mitigation Measure AQ-3a under Impact AQ-3 in the discussion of Alternative 1A. 16 

Mitigation Measure AQ-3b: Develop an Alternative or Complementary Offsite Mitigation 17 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 18 

within the BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 19 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 20 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 21 

Please see Mitigation Measure AQ-3b under Impact AQ-3 in the discussion of Alternative 1A. 22 

Impact AQ-4: Generation of Criteria Pollutants in Excess of the SJVAPCD Regional Thresholds 23 

during Construction of the Proposed Water Conveyance Facility 24 

NEPA Effects: As shown in Table 22-141, construction emissions would exceed SJVAPCD’s 25 

thresholds for the following pollutants and years, even with implementation of environmental 26 

commitments. The annual ROG threshold would also be exceed in 2015. All other pollutants would 27 

be below air district thresholds and therefore would not result in an adverse air quality effect. 28 

 NOX: 2019–2024 29 

 PM10: 2023–2024 30 

Since NOX is a precursor to ozone and PM, exceedances of SJVAPCD’s NOX thresholds could impact 31 

both regional ozone and PM formation, which could worsen regional air quality and air basin 32 

attainment of the NAAQS and CAAQS. Similarly, exceedances of SJVAPCD’s PM10 threshold could 33 

impede attainment of the NAAQS and CAAQS for PM10. 34 

Environmental commitments outlined in Appendix 3B, Environmental Commitments, will reduce 35 

construction-related emissions; however, as shown in Table 22-141, NOX and PM10 emissions 36 

would still exceed SJVAPCD’s thresholds identified in Table 22-8 and would result in an adverse 37 

effect to air quality. Mitigation Measures AQ-4a and AQ-4b are available to reduce NOX and PM10 38 

emissions, and would thus address regional effects related to secondary ozone and PM formation. 39 
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CEQA Conclusion: Emissions of NOX and PM10 generated during construction would exceed 1 

SJVAPCD’s regional significance threshold identified in Table 22-8. Since NOX is a precursor to ozone 2 

and PM, exceedances of SJVAPCD’s NOX thresholds could impact both regional ozone and PM 3 

formation, which could worsen regional air quality and air basin attainment of the NAAQS and 4 

CAAQS. Similarly, exceedances of SJVAPCD’s PM10 threshold could impede attainment of the NAAQS 5 

and CAAQS for PM10. SJVAPCD’s regional emissions thresholds (Table 22-8) have been adopted to 6 

ensure projects do not hinder attainment of the CAAQS or NAAQS. The impact of generating NOX and 7 

PM10 emissions in excess of local air district thresholds would therefore violate applicable air 8 

quality standards in the Study area and could contribute to or worsen an existing air quality 9 

conditions. This would be a significant impact. Mitigation Measures AQ-4a and AQ-4b would reduce 10 

this impact to less-than-significant levels. 11 

Mitigation Measure AQ-4a: Mitigate and Offset Construction-Generated Criteria Pollutant 12 

Emissions within SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General 13 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 14 

Applicable SJVAPCD CEQA Thresholds for Other Pollutants 15 

Please see Mitigation Measure AQ-4a under Impact AQ-4 in the discussion of Alternative 1A. 16 

Mitigation Measure AQ-4b: Develop an Alternative or Complementary Offsite Mitigation 17 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 18 

within the SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General Conformity 19 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable SJVAPCD 20 

CEQA Thresholds for Other Pollutants 21 

Please see Mitigation Measure AQ-4b under Impact AQ-4 in the discussion of Alternative 1A. 22 

Impact AQ-5: Generation of Criteria Pollutants in Excess of the SMAQMD Regional Thresholds 23 

from Operation and Maintenance of the Proposed Water Conveyance Facility 24 

NEPA Effects: Alternative 9 would not construct any permanent features in the SMAQMD that would 25 

require routine operations and maintenance activities. No operational emissions would be 26 

generated in the SMAQMD. Consequently, operation of Alternative 9 would neither exceed the 27 

SMAQMD regional thresholds of significance nor result in an adverse effect to air quality. 28 

CEQA Conclusion: Alternative 9 would not construct any permanent features in the SMAQMD that 29 

would require routine operations and maintenance. No operational emissions would be generated 30 

in the SMAQMD. Consequently, operation of Alternative 9 would not contribute to or worsen 31 

existing air quality conditions in the SMAQMD. This impact would be less than significant. No 32 

mitigation is required. 33 

Impact AQ-6: Generation of Criteria Pollutants in Excess of the YSAQMD Regional Thresholds 34 

from Operation and Maintenance of the Proposed Water Conveyance Facility 35 

NEPA Effects: Alternative 9 would not construct any permanent features in the YSAQMD that would 36 

require routine operations and maintenance. No operational emissions would be generated in the 37 

YSAQMD. Consequently, operation of Alternative 9 would neither exceed the YSAQMD regional 38 

thresholds of significance nor result in an adverse effect on air quality. 39 
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CEQA Conclusion: Alternative 9 would not construct any permanent features in the YSAQMD that 1 

would require routine operations and maintenance. No operational emissions would be generated 2 

in the YSAQMD. Consequently, operation of Alternative 9 would not contribute to or worsen existing 3 

air quality conditions in the YSAQMD. This impact would be less than significant. No mitigation is 4 

required. 5 

Impact AQ-7: Generation of Criteria Pollutants in Excess of the BAAQMD Thresholds from 6 

Operation and Maintenance of the Proposed Water Conveyance Facility 7 

NEPA Effects: Alternative 9 would not construct any permanent features in the BAAQMD that would 8 

require routine operations and maintenance. No operational emissions would be BAAQMD in the 9 

BAAQMD. Consequently, operation of Alternative 9 would neither exceed the BAAQMD regional 10 

thresholds of significance nor result in an adverse effect to air quality. 11 

CEQA Conclusion: Alternative 9 would not construct any permanent features in the BAAQMD that 12 

would require routine operations and maintenance. No operational emissions would be generated 13 

in the BAAQMD. Consequently, operation of Alternative 9 would not contribute to or worsen existing 14 

air quality conditions in the BAAQMD. This impact would be less than significant. No mitigation is 15 

required. 16 

Impact AQ-8: Generation of Criteria Pollutants in Excess of the SJVAPCD Thresholds from 17 

Operation and Maintenance of the Proposed Water Conveyance Facility 18 

NEPA Effects: Operations and maintenance include both routine activities and major inspections. 19 

Daily The highest concentration of operational emissions in the SJVAPCD is expected at the fish 20 

screen and operable barrier locations. As shown in Table 22-142, operation and maintenance 21 

activities under Alternative 9 would not exceed SJVAPCD’s regional thresholds of significance and 22 

there would be no adverse effect (see Table 22-8). Accordingly, project operations would not 23 

contribute to or worsen existing air quality exceedances. There would be no adverse effect. 24 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 25 

exceed SJVAPCD regional thresholds for criteria pollutants. SJVAPCD’s regional emissions thresholds 26 

(Table 22-8) have been adopted to ensure projects do not hinder attainment of the CAAQS. The 27 

impact of generating emissions in excess of local air district would therefore violate applicable air 28 

quality standards in the Study area and could contribute to or worsen an existing air quality 29 

conditions. Because project operations would not exceed SJVAPCD regional thresholds, the impact 30 

would be less than significant. 31 

Impact AQ-9: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 32 

Matter in Excess of SMAQMD’s Health-Based Concentration Thresholds  33 

NEPA Effects: As shown in Table 22-141, construction would increase PM10 and PM2.5 emissions in 34 

SMAQMD, which may pose inhalation-related health risks for receptors exposed to certain 35 

concentrations.  36 

PM2.5 and PM10 concentrations at sensitive receptors locations were assessed using the EPA’s 37 

AERMOD dispersion. The methodology described in Section 22.3.1.3 provides a more detailed 38 

summary of the approach used to conduct the analysis. Appendix 22C, Bay Delta Conservation Plan 39 

Air Dispersion Modeling and Health Risk Assessment for Construction Emissions, provides an in-depth 40 

discussion of the methodology and results. 41 
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Table 22-143 shows the highest predicted annual and daily (24-hour) PM10 and PM2.5 1 

concentrations in SMAQMD. Exceedances from air district thresholds are shown in underline. 2 

Table 22-143. Alternative 9 PM10 and PM2.5 Concentration Results in SMAQMD 3 

Parameter 

PM10 PM2.5 

Annual (μg/m3) 24-Hour (μg/m3) Annual (μg/m3) 24-Hour (μg/m3) 

Maximum Value 2.9 131 0.45 21 

SMAQMD Threshold 1 2.5 0.6 - 

Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for 

Construction Emissions, includes modeling results for all receptors. 

μg/m3 = micrograms per cubic meter 

 4 

As shown in Table 22-143, all estimated annual PM2.5 concentrations would be less than SMAQMD’s 5 

annual thresholds. However, both the annual and maximum predicted 24-hour PM10 threshold 6 

exceeds SMAQMD’s thresholds. Exceedances of the annual threshold would occur at 17 receptor 7 

locations near the intake work areas, while exceedances of the 24-hour threshold would occur at 8 

435 receptor locations near intakes. The 24-hour exceedances would be temporary and occur 9 

intermittently due to equipment use, soil disturbance, and meteorological conditions.  10 

As discussed above, DWR has identified several environmental commitments to reduce 11 

construction-related particulate matter in the SMAQMD (see Appendix 3B, Environmental 12 

Commitments). While these commitments will reduce localized particulate matter emissions, 13 

concentrations at the analyzed receptor locations would still exceed SMAQMD’s PM10 thresholds. 14 

The receptors exposed to PM10 concentrations in excess of SMAQMD’s threshold could experience 15 

increased risk for adverse human health effects. Mitigation Measure AQ-9 is available to address this 16 

effect. 17 

CEQA Conclusion: Respirable particulates pose human health hazard by bypassing the defenses 18 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 9 would 19 

result in PM10 concentrations at receptor locations that are above the significance thresholds 20 

established by the SMAQMD. As such, localized particulate matter concentrations at analyzed 21 

receptors would result in significant human health impacts. Mitigation Measure AQ-9 outlines a 22 

tiered strategy to reduce PM10 concentrations and public exposure to a less-than-significant level.  23 

Mitigation Measure AQ-9: Implement Measures to Reduce Re-Entrained Road Dust and 24 

Receptor Exposure to PM2.5 and PM10 25 

Please see Mitigation Measure AQ-9 under Impact AQ-9 in the discussion of Alternative 1A. 26 

Impact AQ-10: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 27 

Matter in Excess of YSAQMD’s Health-Based Concentration Thresholds  28 

NEPA Effects: Construction of Alternative 9 would occur in the SMAQMD, SJVAPCD, and BAAQMD. 29 

No construction emissions would be generated in the YSAQMD. Consequently, Alternative 9 would 30 

not expose receptors to increased health risks from localized particulate matter since there would 31 

be no emissions. There would be no adverse effect.  32 
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CEQA Conclusion: Construction of Alternative 9 would occur in the SMAQMD, SJVAPCD, and 1 

BAAQMD. No construction emissions would be generated in the YSAQMD. Consequently, Alternative 2 

1C would not expose receptors to increased health risks from localized particulate matter since 3 

there would be no emissions. This impact would be less than significant. No mitigation is required. 4 

Impact AQ-11: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 5 

Matter in Excess of BAAQMD’s Health-Based Concentration Thresholds  6 

NEPA Effects: As shown in Table 22-141, construction would increase PM10 and PM2.5 emissions in 7 

BAAQMD, which may pose inhalation-related health risks for receptors exposed to certain 8 

concentrations.  9 

PM2.5 and PM10 concentrations at sensitive receptors locations were assessed using the EPA’s 10 

AERMOD dispersion. The methodology described in Section 22.3.1.3 provides a more detailed 11 

summary of the approach used to conduct the analysis. Appendix 22C, Bay Delta Conservation Plan 12 

Air Dispersion Modeling and Health Risk Assessment for Construction Emissions, provides an in-depth 13 

discussion of the methodology and results. 14 

As shown in Table 22-144, maximum predicted PM2.5 concentrations are less than BAAQMD’s 15 

adopted threshold. The project would also implement all air district recommended onsite fugitive 16 

dust controls, such as regular watering. Accordingly, this alternative’s effect of exposure of sensitive 17 

receptors to localized particulate matter concentrations would not be adverse. 18 

Table 22-144. Alternative 9 PM10 and PM2.5 Concentration Results in BAAQMD  19 

Parameter 

PM10 PM2.5 

Annual (μg/m3) 24-Hour (μg/m3) Annual (μg/m3) 24-Hour (μg/m3) 

Maximum Value 0.2 18 0.05 4.00 

BAAQMD Threshold - - 0.3 - 

Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for Construction 

Emissions, includes modeling results for all receptors. 

μg/m3 = micrograms per cubic meter 

 20 

CEQA Conclusion: Respirable particulates pose human health hazard by bypassing the defenses 21 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 9 would 22 

result in PM2.5 and PM10 concentrations at receptor locations that are below the significance 23 

thresholds established by the BAAQMD. As such, localized particulate matter concentrations at 24 

analyzed receptors would not result in significant human health impacts. No mitigation is required. 25 

Impact AQ-12: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 26 

Matter in Excess of SJVAPCD’s Health-Based Concentration Thresholds  27 

NEPA Effects: As shown in Table 22-141, construction would increase PM10 and PM2.5 emissions in 28 

SJVAPCD, which may pose inhalation-related health risks for receptors exposed to certain 29 

concentrations.  30 

PM2.5 and PM10 concentrations at sensitive receptors locations were assessed using the EPA’s 31 

AERMOD dispersion. The methodology described in Section 22.3.1.3 provides a more detailed 32 

summary of the approach used to conduct the analysis. Appendix 22C, Bay Delta Conservation Plan 33 
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Air Dispersion Modeling and Health Risk Assessment for Construction Emissions, provides an in-depth 1 

discussion of the methodology and results. 2 

As shown in Table 22-145, maximum predicted annual PM2.5 concentrations and annual PM10 3 

concentrations are less than SJVAPCD’s adopted thresholds. However, the maximum predicted 24-4 

hour PM2.5 and PM10 concentrations would exceed the SJVAPCD’s threshold. Exceedances of the 5 

PM2.5 24-hour threshold would occur at six receptor locations. The exceedances of the PM10 24-6 

hour threshold would occur at 24 locations. The 24-hour exceedances would be temporary and 7 

occur intermittently due to equipment use, soil disturbance, and meteorological conditions.  8 

As discussed above, DWR has identified several environmental commitments to reduce 9 

construction-related particulate matter in the SJVAPCD (see Appendix 3B, Environmental 10 

Commitments). While these commitments will reduce localized particulate matter emissions, 11 

concentrations at the receptor locations would still exceed SJVAPCD’s 24-hour PM2.5 and PM10 12 

threshold. The receptors exposed to PM2.5 and PM10 concentrations in excess of SJVAPCD’s 13 

threshold could experience increased risk for adverse human health effects. Mitigation Measure AQ-14 

9 is available to address this effect. 15 

Table 22-145. Alternative 9 PM10 and PM2.5 Concentration Results in SJVAPCD  16 

Parameter 

PM10 PM2.5 

Annual (μg/m3) 24-Hour (μg/m3) Annual (μg/m3) 24-Hour (μg/m3) 

Maximum Value 0.11 25.8 0.02 18.3 

SJVAPCD Threshold 2.08 10.4 2.08 10.4 

Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for Construction 

Emissions, includes modeling results for all receptors. 

μg/m3 = micrograms per cubic meter 

 17 

CEQA Conclusion: Respirable particulates pose human health hazard by bypassing the defenses 18 

within the mucous ciliary system and entering deep lung tissue. Construction of Alternative 9 would 19 

result in PM2.5 and PM10 concentrations at six and 24 receptor locations, respectively, that are 20 

above the significance thresholds established by the SJVAPCD. As such, localized particulate matter 21 

concentrations at analyzed receptors would result in significant human health impacts. Mitigation 22 

Measure AQ-9 outlines a tiered strategy to reduce PM2.5 and PM10 concentrations and public 23 

exposure to a less-than-significant level.  24 

Mitigation Measure AQ-9: Implement Measures to Reduce Re-Entrained Road Dust and 25 

Receptor Exposure to PM2.5 and PM10 26 

Please see Mitigation Measure AQ-9 under Impact AQ-9 in the discussion of Alternative 1A. 27 

Impact AQ-13: Exposure of Sensitive Receptors to Health Hazards from Localized Carbon 28 

Monoxide  29 

NEPA Effects: Continuous engine exhaust may elevate localized CO concentrations. Receptors 30 

exposed to these CO “hot-spots” may have a greater likelihood of developing adverse health effects 31 

(as described in Section 22.1.2). CO hot-spots are typically observed at heavily congested 32 

intersections where a substantial number of gasoline-powered vehicles idle for prolonged durations 33 

throughout the day. Construction sites are less likely to result in localized CO hot-spots due to the 34 
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nature of construction activities (Sacramento Metropolitan Air Quality Management District 2014), 1 

which normally utilize diesel-powered equipment for intermittent or short durations. Moreover, 2 

construction sites must comply with the Occupational Safety and Health Administration’s (OSHA) CO 3 

exposure standards for onsite workers. Unlike regional pollutants (e.g., ROG and NOX), CO 4 

concentrations also dissipate as a function of distance and will therefore be lower at offsite receptor 5 

locations. Accordingly, given that construction activities typically do not result in CO hot-spots, 6 

onsite concentrations must comply with OSHA standards, and CO levels dissipate as a function of 7 

distance, equipment-generated CO emissions (see Table 22-141) are not anticipated to result in 8 

adverse health hazards to sensitive receptors. 9 

Construction traffic may contribute to increased roadway congestion, which could lead to conditions 10 

conducive to CO hot-spot formation. As shown in Table 19-32, the highest peak hour traffic volumes 11 

under BPBGPP—10,657 vehicles per hour—on westbound Interstate 80 between Suisun Valley 12 

Road and State Route 12. This is about half of the congested traffic volume modeled by BAAQMD 13 

(24,000 vehicles per hour) that would be needed to contribute to a localized CO hot-spot, and less 14 

than half of the traffic volume modeled by SMAQMD (31,600 vehicles per hour). The BAAQMD’s and 15 

SMAQMD’s CO screening criteria were developed based on County average vehicle fleets that are 16 

primarily comprised of gasoline vehicles. Construction vehicles would be predominantly diesel 17 

trucks, which generate fewer CO emissions per idle-hour and vehicle mile traveled than gasoline-18 

powered vehicles. Accordingly, the air district screening thresholds provide a conservative 19 

evaluation threshold for the assessment of potential CO emissions impacts during construction. 20 

Based on the above analysis, even if all vehicles on the modeled traffic segment drove through the 21 

same intersection in the peak hour, CO concentrations adjacent to the traveled way would not 22 

exceed the CAAQS or NAAQS according to BAAQMD’s and SMAQMD’s screening criteria. Thus, 23 

construction traffic is not anticipated to result in adverse health hazards to sensitive receptors. 24 

CEQA Conclusion: Continuous engine exhaust may elevate localized CO concentrations. Receptors 25 

exposed to these CO “hot-spots” may have a greater likelihood of developing adverse health effects. 26 

Construction sites are less likely to result in localized CO hot-spots due to the nature of construction 27 

activities (Sacramento Metropolitan Air Quality Management District 2014), which normally utilize 28 

diesel-powered equipment for intermittent or short durations. Moreover, construction sites must 29 

comply with the OSHA CO exposure standards for onsite workers. Accordingly, given that 30 

construction activities typically do not result in CO hot-spots, onsite concentrations must comply 31 

with OSHA standards, and CO levels dissipate as a function of distance, equipment-generated CO 32 

emissions are not anticipated to result in significant health hazards to sensitive receptors. Similarly, 33 

peak-hour construction traffic on local roadways would not exceed BAAQMD’s or SMAQMD’s 34 

conservative screening criteria for the formation potential CO hot-spots. This impact would be less 35 

than significant. No mitigation is required. 36 

Impact AQ-14: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 37 

Matter in Excess of SMAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 38 

NEPA Effects: As shown in Table 22-141, construction of Alternative 9 would increase DPM 39 

emissions in SMAQMD, particularly near sites involving the greatest duration and intensity of 40 

construction activities. DPM poses inhalation-related chronic non-cancer hazard and cancer risks if 41 

adjacent receptors are exposed to significant DPM concentrations for prolonged durations. 42 

Receptor exposure to construction DPM emissions was assessed by predicting the health risks in 43 

terms of excess cancer and non-cancer hazard impacts using the EPA’s AERMOD dispersion 44 
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modeling and guidance published by OEHHA. Based on HRA results detailed in Appendix 22C, Bay 1 

Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for Construction 2 

Emissions, Alternative 9 would not exceed the SMAQMD’s thresholds for chronic non-cancer hazard; 3 

however, it would exceed SMAQMD’s cancer risk threshold (see Table 22-146). A total of 52 4 

sensitive receptor locations were found to exceed the cancer risk threshold of 10 per million. 5 

As discussed above, DWR has identified several environmental commitments to reduce 6 

construction-related diesel particulate matter in the SMAQMD (see Appendix 3B, Environmental 7 

Commitments). While these commitments will reduce localized diesel particulate matter emissions, 8 

cancer risk levels were found to exceed the significance threshold at some of the analyzed receptors 9 

and those locations could experience increased risk for adverse human health effects.  10 

Mitigation Measure AQ-16 would be available to reduce exposure to substantial cancer risk by 11 

relocating affected receptors. Although Mitigation Measure AQ-16 would reduce the severity of this 12 

effect, the BDCP proponents are not solely responsible for implementation of the measure. If a 13 

landowner chooses not to accept DWR’s offer of relocation assistance, an adverse effect in the form 14 

excess cancer risk above air district thresholds would occur. Therefore, this effect would be adverse. 15 

If, however, all landowners accept DWR’s offer of relocation assistance, effects would not be 16 

adverse. 17 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 18 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 19 

durations. DPM generated during Alternative 9 construction would not exceed the SMAQMD’s 20 

chronic non-cancer hazard threshold. However, a total of 52 sensitive receptor locations would be 21 

exposed to substantial pollutant concentrations. Therefore, this impact for DPM emissions would be 22 

significant.  23 

Mitigation Measure AQ-16 would be available to reduce exposure to substantial cancer risk by 24 

relocating affected receptors. Although Mitigation Measure AQ-16 would reduce the severity of this 25 

effect, the BDCP proponents are not solely responsible for implementation of the measure. If a 26 

landowner chooses not to accept DWR’s offer of relocation assistance, a significant impact in the 27 

form excess cancer risk above air district thresholds would occur. Therefore, this effect would be 28 

significant and unavoidable. If, however, all landowners accept DWR’s offer of relocation assistance, 29 

the impact would be less than significant. 30 

Mitigation Measure AQ-16: Relocate Sensitive Receptors to Avoid Excess Cancer Risk 31 

Please see Mitigation Measure AQ-16 under Impact AQ-16 in the discussion of Alternative 1A. 32 

Table 22-146. Alternative 9 Health Hazards in the Sacramento Metropolitan Air Quality 33 

Management District 34 

Parameter Chronic Health Hazard Cancer Health Risk 

Maximum Value at MEI 0.019 57 per million 

Thresholds 1 10 per million 

Source: Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment 
for Construction Emissions. 

MEI = maximally exposed individual. 

 35 
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Impact AQ-15: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 1 

Matter in Excess of YSAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 2 

NEPA Effects: Construction of Alternative 9 would occur in the SMAQMD, SJVAPCD, and BAAQMD. 3 

No construction emissions would be generated in the YSAQMD. Consequently, Alternative 9 would 4 

not expose receptors to increased health risks from DPM since there would be no emissions. There 5 

would be no adverse effect.  6 

CEQA Conclusion: Construction of Alternative 9 would occur in the SMAQMD, SJVAPCD, and 7 

BAAQMD. No construction emissions would be generated in the YSAQMD. Consequently, Alternative 8 

1C would not expose receptors to increased health risks from DPM since there would be no 9 

emissions. This impact would be less than significant. No mitigation is required. 10 

Impact AQ-16: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 11 

Matter in Excess of BAAQMD’s Chronic Non-Cancer and Cancer Risk Thresholds 12 

NEPA Effects: As shown in Table 22-141, construction would increase DPM emissions in the 13 

BAAQMD, particularly near sites involving the greatest duration and intensity of construction 14 

activities. DPM poses inhalation-related chronic non-cancer hazard and cancer risks if adjacent 15 

receptors are exposed to significant DPM concentrations for prolonged durations. 16 

Receptor exposure to construction DPM emissions was assessed by predicting the health risks in 17 

terms of excess cancer and non-cancer hazard impacts using the EPA’s AERMOD dispersion 18 

modeling and guidance published by OEHHA. Based on the HRA results detailed in Appendix 22C, 19 

Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for Construction 20 

Emissions, Alternative 9 would not exceed the BAAQMD’s chronic non-cancer hazard or cancer risk 21 

thresholds (see Table 22-147). Therefore, this alternative’s effect of exposure of sensitive receptors 22 

to health hazards during construction would not be adverse. 23 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 24 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 25 

durations. The DPM generated during Alternative 9 construction would not exceed the BAAQMD’s 26 

chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors to 27 

substantial pollutant concentrations. Therefore, this impact for DPM health hazards would be less 28 

than significant. No mitigation is required. 29 

Table 22-147. Alternative 9 Health Hazards from DPM Exposure in the Bay Area Air Quality 30 

Management District  31 

Parameter Chronic Health Hazard Cancer Health Risk 

Maximum Value at MEI 0.003 8 per million 

BAAQMD Thresholds 1 10 per million 

Source: Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment 
for Construction Emissions. 

MEI = maximally exposed individual. 

 32 
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Impact AQ-17: Exposure of Sensitive Receptors to Health Hazards from Diesel Particulate 1 

Matter in Excess of SJVAPCD’s Chronic Non-Cancer and Cancer Risk Thresholds 2 

NEPA Effects: As shown in Table 22-141, construction would increase DPM emissions in the 3 

SJVAPCD, particularly near sites involving the greatest duration and intensity of construction 4 

activities. DPM poses inhalation-related chronic non-cancer hazard and cancer risks if adjacent 5 

receptors are exposed to significant DPM concentrations for prolonged durations. 6 

Receptor exposure to construction DPM emissions was assessed by predicting the health risks in 7 

terms of excess cancer and non-cancer hazard impacts using the EPA’s AERMOD dispersion 8 

modeling and guidance published by OEHHA. Based on HRA results detailed in Appendix 22C, Bay 9 

Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment for Construction 10 

Emissions, Alternative 9 would not exceed the SJVAPCD’s chronic non-cancer or cancer risk 11 

thresholds (Table 22-148) and, thus, would not expose sensitive receptors to substantial risk from 12 

pollutant concentrations. Therefore, this alternative’s effect of exposure of sensitive receptors to 13 

DPM emissions and their health hazards during construction would not be adverse. 14 

CEQA Conclusion: DPM generated during construction poses inhalation-related chronic non-cancer 15 

hazard and cancer risk if adjacent receptors are exposed to significant concentrations for prolonged 16 

durations. The DPM generated during Alternative 9 construction would not exceed the SJVAPCD’s 17 

chronic non-cancer or cancer thresholds, and thus would not expose sensitive receptors to 18 

substantial pollutant concentrations. Therefore, this impact for DPM health hazards would be less 19 

than significant. No mitigation is required. 20 

Table 22-148. Alternative 9 Health Hazards in the San Joaquin Valley Air Pollution Control District 21 

Alternative 9 Chronic Health Hazard Cancer Health Risk 

Maximum Value at MEI 0.003 11 per million 

BAAQMD Thresholds 1 10 per million 

Source: Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk Assessment 
for Construction Emissions. 

MEI = maximally exposed individual. 

 22 

Parameter  Chronic Health Hazard Cancer Health Risk 

Maximum Value at MEI 0.001 4 per million 

SJVAPCD Thresholds 1 10 per million 

Source: Appendix 22C, Bay Delta Conservation Plan Air Dispersion Modeling and Health Risk 
Assessment for Construction Emissions. 

MEI = maximally exposed individual. 

 23 

Impact AQ-18: Exposure of Sensitive Receptors to Coccidioides immitis (Valley Fever)  24 

NEPA Effects: As discussed under Alternative 1A, earthmoving activities during construction could 25 

release C. immitis spores if filaments are present and other soil chemistry and climatic conditions 26 

are conducive to spore development. Receptors adjacent to the construction area may therefore be 27 

exposed to increase risk of inhaling C. immitis spores and subsequent development of Valley Fever. 28 

Dust-control measures are the primary defense against infection (United States Geological Survey 29 

2000). Implementation of advanced air-district recommended fugitive dust controls outlined in 30 
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Appendix 3B, Environmental Commitments, would avoid dusty conditions and reduce the risk of 1 

contracting Valley Fever through routine watering and other controls. Therefore, this alternative’s 2 

effect of exposure of sensitive receptors to increased Valley Fever risk during construction would 3 

not be adverse.  4 

CEQA Conclusion: Construction of the water conveyance facility would involve earthmoving 5 

activities that could release C. immitis spores if filaments are present and other soil chemistry and 6 

climatic conditions are conducive to spore development. Receptors adjacent to the construction area 7 

may therefore be exposed to increase risk of inhaling C. immitis spores and subsequent development 8 

of Valley Fever. Implementation of air-district recommended fugitive dust controls outlined in 9 

Appendix 3B, Environmental Commitments, would avoid dusty conditions and reduce the risk of 10 

contracting Valley Fever through routine watering and other controls. Therefore, this impact would 11 

be less than significant. No mitigation is required. 12 

Impact AQ-19: Creation of Potential Odors Affecting a Substantial Number of People during 13 

Construction or Operation of the Proposed Water Conveyance Facility 14 

NEPA Effects: As discussed under Alternative 1A, odors from construction activities would be 15 

localized and generally confined to the immediate area surrounding the construction site. Moreover, 16 

odors would be temporary and localized, and they would cease once construction activities have 17 

been completed. Thus, it is not anticipated that construction of CM1 would create objectionable 18 

odors from construction equipment or asphalt paving. 19 

Construction of the water conveyance facility would require removal of subsurface material during 20 

tunnel excavation and sediment removal. As discussed under Alternative 1A, geotechnical tests 21 

indicate that VOC levels in Plan Area soils are below the method detection limits, indicating that 22 

organic decay of exposed RTM and sediment will be relatively low (URS 2014). Moreover, drying 23 

and stockpiling of the removed RTM and sediment will occur under aerobic conditions, which will 24 

further limit any potential decomposition and associated malodorous products. Accordingly, it is not 25 

anticipated that tunnel and sediment excavation would create objectionable odors.  26 

Typical facilities known to produce odors include landfills, wastewater treatment plants, food 27 

processing facilities, and certain agricultural activities. Alternative 9 would not result in the addition 28 

of facilities associated with odors, and as such, long-term operation of the water conveyance facility 29 

would not result in objectionable odors. 30 

CEQA Conclusion: Alternative 9 would not result in the addition of major odor producing facilities. 31 

Diesel emissions during construction could generate temporary odors, but these would quickly 32 

dissipate and cease once construction is completed. Likewise, potential odors generated during 33 

asphalt paving would be addressed through mandatory compliance with air district rules and 34 

regulations. While tunnel excavation would unearth substantial quantities of RTM, geotechnical 35 

tests indicate that soils in the Plan Area have relatively low organic constituents. Moreover, drying 36 

and stockpiling of the removed RTM will occur under aerobic conditions, which will further limit 37 

any potential decomposition and associated malodorous products. Accordingly, the impact of 38 

exposure of sensitive receptors to potential odors during construction would be less than 39 

significant. No mitigation is required. 40 
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Impact AQ-20: Generation of Criteria Pollutants in the Excess of Federal De Minimis 1 

Thresholds from Construction and Operation and Maintenance of the Proposed Water 2 

Conveyance Facility 3 

NEPA Effects: EPA’s General Conformity Rule (40 CFR Parts 51 and 93) only applies to Federal 4 

actions that are taken in EPA-designated “nonattainment” or “maintenance” areas. Accordingly, as 5 

outlined in Section III.A of the General Conformity Rule, “only actions which cause emissions in 6 

designated nonattainment and maintenance areas are subject to the regulations”. Criteria pollutant 7 

emissions resulting from construction and operation of Alternative 9 in the SFNA, SJVAB, and 8 

SFBAAB are presented in Table 22-149. Exceedances of the federal de minimis thresholds are shown 9 

in underlined text. 10 

Sacramento Federal Nonattainment Area 11 

As shown in Table 22-149, implementation of Alternative 9 would exceed the following SFNA 12 

federal de minimis thresholds: 13 

 ROG: 2023–2025 14 

 NOX: 2022–2028 15 

 PM10: 2023–2024 16 

ROG and NOX are precursors to ozone and NOX is a precursor to PM, for which the SFNA is in 17 

nonattainment for the NAAQS. Sacramento County is also a maintenance area for the PM10 NAAQS. 18 

Since project emissions exceed the federal de minimis thresholds for ROG, NOX, and PM10, a general 19 

conformity determination must be made to demonstrate that total direct and indirect emissions of 20 

NOX, and PM10would conform to the appropriate SFNA ozone SIP for each year of construction in 21 

which the de minimis thresholds are exceeded. 22 

NOX is also a precursor to PM and can contribute to PM formation. As discussed above, Sacramento 23 

County is currently designated maintenance for the PM10 NAAQS and portions of the SVAB are 24 

designated nonattainment for the PM2.5 NAAQS. NOX emissions in excess of 100 tons per year in 25 

Sacramento County trigger a secondary PM10 precursor threshold, whereas NOX emissions in excess 26 

of 100 tons per year in the SVAB trigger a secondary PM2.5 precursor threshold. Since NOX 27 

emissions can contribute to PM formation, NOX emissions in excess of these secondary precursor 28 

thresholds could conflict with the applicable PM10 and PM2.5 SIPs. Accordingly, NOX offsets pursued 29 

for the purposes of general conformity for those years in which NOX emissions exceed 100 tons must 30 

occur within the federally designated PM2.5 nonattainment and PM10 maintenance areas of the 31 

SVAB.  32 

As shown in Table 22-141, NOX emissions generated by construction activities in SMAQMD 33 

(Sacramento County) would exceed 100 tons per year between 2023 and 2027. The project 34 

therefore triggers the secondary PM10 precursor threshold, requiring all NOX offsets for 2023 35 

through 2027 to occur within Sacramento County.  36 

Given the magnitude of NOX emissions and the limited geographic scope available for offsets in 2023 37 

through 2027 (Sacramento County), neither Mitigation Measures AQ-1a nor 1b could feasibly reduce 38 
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NOX emissions to net zero for the purposes of general conformity. 63 This impact would be adverse. 1 

In the event that Alternative 9 is selected as the APA, Reclamation, USFWS, and NMFS would need to 2 

demonstrate that conformity is met for NOX and secondary PM10 formation through a local air 3 

quality modeling analysis (i.e., dispersion modeling) or other acceptable methods to ensure project 4 

emissions do not cause or contribute to any new violations of the NAAQS or increase the frequency 5 

or severity of any existing violations. 6 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 7 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 8 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 9 

Thresholds for Other Pollutants 10 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A.  11 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 12 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 13 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 14 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 15 

Other Pollutants 16 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 17 

                                                             
63 The secondary PM precursor thresholds are triggered through the General Conformity Regulation (40 CFR 
93.153 (a)(1)). Accordingly, confinement of the geographic scope for available offsets only applies to the General 
Conformity determination and does not influence mitigation feasibility for Impacts AQ-1 or AQ-28.  
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Table 22-149. Criteria Pollutant Emissions from Construction and Operation of Alternative 9 in 1 

Nonattainment and Maintenance Areas of the SFNA, SJVAB, and SFBAAB (tons/year) 2 

Year 

Sacramento Federal Nonattainment Area 

ROG NOX
a COb PM10c PM2.5 SO2 

2016 0 0 0 0 0 0 

2017 <1 <1 <1 <1 <1 <1 

2018 <1 <1 <1 3 1 <1 

2019 4 24 <1 15 3 <1 

2020 <1 <1 <1 2 <1 <1 

2021 0 0 0 2 <1 0 

2022 9 70 1 49 7 <1 

2023 39 311 2 107 17 2 

2024 49 382 1 140 23 3 

2025 25 195 1 92 15 1 

2026 24 160 1 77 13 1 

2027 24 177 1 85 14 1 

2028 6 42 1 25 4 <1 

2029 0 0 0 0 0 0 

ELT 0.00 0.00 0.00 0.00 0.00 0.00 

LLT 0.00 0.00 0.00 0.00 0.00 0.00 

De Minimis 25 25 100 100 100 100 

Year 

San Joaquin Valley Air Basin 

ROG NOX
a COb PM10 PM2.5 SO2 

2016 0 0 0 0 0 0 

2017 0 0 0 0 0 0 

2018 1 6 <1 5 1 <1 

2019 2 18 <1 8 2 <1 

2020 3 25 <1 9 2 <1 

2021 3 25 <1 8 2 <1 

2022 2 16 <1 7 1 <1 

2023 9 69 1 25 5 <1 

2024 9 61 1 29 5 <1 

2025 1 8 <1 11 2 <1 

2026 1 5 <1 10 2 <1 

2027 1 8 <1 14 2 <1 

2028 1 5 <1 5 1 <1 

2029 0 0 0 0 0 0 

ELT 0.06 0.36 0.75 0.12 0.04 <0.01 

LLT 0.05 0.31 0.71 0.11 0.03 <0.01 

De Minimis 10 10 100 100 100 100 
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Year 

San Francisco Bay Area Air Basin 

ROG NOX COb PM10d PM2.5 SO2 

2016 0 0 0 - 0 0 

2017 <1 <1 <1 - <1 <1 

2018 1 5 0 - 1 <1 

2019 7 49 0 - 4 <1 

2020 4 38 0 - 3 <1 

2021 5 39 0 - 2 <1 

2022 3 27 1 - 2 <1 

2023 5 47 5 - 5 <1 

2024 5 44 5 - 6 <1 

2025 1 12 4 - 3 <1 

2026 1 13 4 - 3 <1 

2027 1 11 4 - 4 <1 

2028 <1 3 1 - 1 <1 

2029 0 0 0 - 0 0 

ELT 0.00 0.00 0.00 - 0.00 0.00 

LLT 0.00 0.00 0.00 - 0.00 0.00 

De Minimis 100 100 100 - 100 100 

Notes 
a NOX emissions in excess of 100 tons per year within federally designated PM10 and PM2.5 nonattainment 

or maintenance areas trigger a secondary PM10 and PM2.5 precursor threshold. NOX emissions in excess of 
this secondary threshold could conflict with the applicable PM10 and PM2.5 SIPs. Accordingly, NOX offsets 
pursued for the purposes of general conformity for those years in which NOX emissions exceed 100 tons 
must occur within the federally designated PM2.5 nonattainment and PM10 maintenance areas, as 
applicable.  

b The proposed water conveyance facility is located within a federally designated CO attainment 
area. Accordingly, CO emissions generated by construction of CM1 are not subject to the General 
Conformity Rule and are excluded from the emissions summary and general conformity analysis (40 CFR 
Part 51 and 93, Section III.A). Emissions presented in the table are limited those generated by haul trucks, 
which would occur in federally designated CO maintenance area. 

c There are no federally designated PM10 maintenance areas in Yolo County. Accordingly, PM10 emissions 
generated by construction of CM1 in Yolo County are not subject to the General Conformity Rule and are 
excluded from the emissions summary and general conformity analysis for the SFNA (40 CFR Part 51 and 
93, Section III.A). Emissions presented in the table are limited those generated within Sacramento County. 

d  There are no federally designated PM10 nonattainment or maintenance areas in the SFBAAB. Accordingly, 
PM10 emissions generated by construction of CM1 are not subject to the General Conformity Rule and are 
excluded from the emissions summary and general conformity analysis (40 CFR Part 51 and 93, Section 
III.A). 

 1 

San Joaquin Valley Air Basin 2 

As shown in Table 22-149, implementation of Alternative 9 would exceed the following SJVAB 3 

federal de minimis thresholds: 4 

 NOX: 2019–2024 5 
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NOX is a precursor to ozone and PM, for which the SJVAB is in nonattainment for the NAAQS. Since 1 

project emissions exceed the federal de minimis threshold for NOX, a general conformity 2 

determination must be made to demonstrate that total direct and indirect emissions of NOX would 3 

conform to the appropriate SJVAB SIP for each year of construction in which the de minimis 4 

thresholds are exceeded. 5 

As shown in Appendix 22E, General Conformity Determination, Attachment 22E-1, SJVAPCD confirms 6 

that sufficient emissions reduction credits would be available to fully offset NOX emissions in excess 7 

of the federal de minimis thresholds zero through implementation of Mitigation Measures AQ-4a and 8 

4b. Mitigation Measures AQ-4a and 4b will ensure the requirements of the mitigation and offset 9 

program are implemented and conformity requirements for NOX are met, should Alternative 9 be 10 

selected as the APA. 11 

Mitigation Measure AQ-4a: Mitigate and Offset Construction-Generated Criteria Pollutant 12 

Emissions within SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General 13 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 14 

Applicable SJVAPCD CEQA Thresholds for Other Pollutants 15 

Please see Mitigation Measure AQ-4a under Impact AQ-4 in the discussion of Alternative 1A. 16 

Mitigation Measure AQ-4b: Develop an Alternative or Complementary Offsite Mitigation 17 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 18 

within the SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General Conformity 19 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable SJVAPCD 20 

CEQA Thresholds for Other Pollutants 21 

Please see Mitigation Measure AQ-4b under Impact AQ-4 in the discussion of Alternative 1A. 22 

San Francisco Bay Area Air Basin 23 

As shown in Table 22-149, implementation of Alternative 9 would not exceed any of the SFBAAB 24 

federal de minimis thresholds. Accordingly, a general conformity determination is not required as 25 

total direct and indirect emissions would conform to the appropriate SFBAAB SIPs. 26 

CEQA Conclusion: SFNA and SJVAB are classified as nonattainment or maintenance areas with 27 

regard to the ozone and PM10 NAAQS, and the impact of increases in criteria pollutant emissions 28 

above the air basin de minimis thresholds could conflict with or obstruct implementation of the 29 

applicable air quality plans. Since construction emissions in the SFNA and SJVAB would exceed the 30 

de minimis thresholds for ROG (SFNA only), NOX, and PM10 (SFNA only) this impact would be 31 

significant.  32 

Mitigation Measures AQ-4a and AQ-4b would ensure project emissions would not result in an 33 

increase in regional NOX in the SJVAB. These measures would therefore ensure total direct and 34 

indirect NOX emissions generated by the project would conform to the appropriate SJVAB SIPs by 35 

offsetting the action’s emissions in the same or nearby area to net zero. Accordingly, impacts would 36 

be less than significant with mitigation in the SJVAB.  37 

Although Mitigation Measures AQ-1a and AQ-1b would reduce NOX in the SFNA, given the magnitude 38 

of NOX emissions and the limited geographic scope available for offsets (Sacramento County), 39 

neither measure could feasibly reduce NOX emissions to net zero for the purposes of general 40 

conformity. This impact would be significant and unavoidable in the SFNA.  41 
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Emissions generated within the SFBAAB would not exceed the SFBAAB de minimis thresholds and 1 

would therefore conform to the appropriate SFBAAB SIPs. No mitigation is required.  2 

Impact AQ-21: Generation of Cumulative Greenhouse Gas Emissions during Construction of 3 

the Proposed Water Conveyance Facility 4 

NEPA Effects: GHG (CO2, CH4, N2O, SF6, and HFCs) emissions resulting from construction of 5 

Alternative 9 are presented in Table 22-150. Emissions with are presented with implementation of 6 

environmental commitments (see Appendix 3B, Environmental Commitments) and state mandates to 7 

reduce GHG emissions. State mandates include the RPS, LCFS, and Pavley. These mandates do not 8 

require additional action on the part of DWR, but will contribute to GHG emissions reductions. For 9 

example, Pavley and LCFS will improve the fuel efficiency of vehicles and reduce the carbon content 10 

of transportation fuels, respectively. Equipment used to construct the project will therefore be 11 

cleaner and less GHG intensive than if the state mandates had not been established. 12 

Table 22-150. GHG Emissions from Construction of Alternative 9 (metric tons/year)a 
13 

Year 
Equipment and 
Vehicles (CO2e) 

Electricity (CO2e) 
Concrete Batching 

(CO2) 
Total CO2e 

2016 0 0 528 528 

2017 102 0 0 102 

2018 4,399 84 65,630 70,113 

2019 34,699 472 10,308 45,479 

2020 18,107 2,266 64,055 84,427 

2021 18,447 6,032 127,047 151,526 

2022 39,864 8,470 192,559 240,894 

2023 140,547 7,540 188,002 336,089 

2024 159,183 7,865 224,928 391,976 

2025 75,994 5,306 150,196 231,495 

2026 70,085 1,894 35,993 107,972 

2027 68,168 362 51,907 120,436 

2028 19,539 10 10,212 29,761 

2029 0 0 0 0 

Total 649,135 40,300 1,121,364 1,810,799 

a Emissions estimates do not account for GHG flux from land disturbance. Surface and subsurface (e.g., 
tunneling) activities may oxidize peat soils, releasing GHG emissions. However, recent geotechnical 
surveys indicated that peat is negligible below 80 feet of depth. The tunnel will be placed below this 
range and the design adjusted if peat soils are discovered. Peat material encountered during surface 
excavation for non-tunnel work will be covered with top soil to reduce oxidation when needed. 

Values may not total correctly due to rounding.  

 14 

Table 22-151 summarizes GHG emissions that would be generated in in the BAAQMD, SMAQMD, and 15 

SJVAPCD (no construction emissions would be generated in the YSAQMD). The table does not 16 

include emissions from electricity generation as these emissions would be generated by power 17 

plants located throughout the state and the specific location of electricity-generating facilities is 18 

unknown (see discussion preceding this impact analysis). Due to the global nature of GHGs, the 19 
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determination of effects is based on total emissions generated by construction (Table 22-150). GHG 1 

emissions presented in Table 22-144 are therefore provided for information purposes only. 2 

Table 22-151. GHG Emissions from Construction of Alternative 9 by Air District (metric tons/year)a 
3 

Year Equipment and Vehicles (CO2e) Concrete Batching (CO2)a Total CO2eb 

SMAQMD 408,605 373,788 782,393 

SJVAPCD 84,245 373,788 458,033 

BAAQMD 156,284 373,788 530,073 

a Emissions assigned to each air district based on the number of batching plants located in that air 
district.  

b Values may not total correctly due to rounding. 

 4 

Construction of Alternative 9 would generate a total of 1.8 million metric tons of GHG emissions 5 

after implementation of environmental commitments and state mandates. This is equivalent to 6 

adding approximately 381,000 typical passenger vehicles to the road during construction (U.S. 7 

Environmental Protection Agency 2014e). As discussed in section 22.3.2, Determination of Effects, 8 

any increase in emissions above net zero associated with construction of the BDCP water 9 

conveyance features would be adverse. Accordingly, this effect would be adverse. Mitigation 10 

Measure AQ-21, which would develop a GHG Mitigation Program to reduce construction-related 11 

GHG emissions to net zero, is available address this effect. 12 

CEQA Conclusion: Construction of Alternative 9 would generate a total of 1.8 million metric tons of 13 

GHG emissions. This is equivalent to adding approximately 381,000 typical passenger vehicles to the 14 

road during construction (U.S. Environmental Protection Agency 2014e). As discussed in section 15 

22.3.2, Determination of Effects, any increase in emissions above net zero associated with 16 

construction of the BDCP water conveyance features would be significant. Mitigation Measure AQ-21 17 

would develop a GHG Mitigation Program to reduce construction-related GHG emissions to net zero. 18 

Accordingly, this impact would be less-than-significant with implementation of Mitigation Measure 19 

AQ-21. 20 

Mitigation Measure AQ-21: Develop and Implement a GHG Mitigation Program to Reduce 21 

Construction Related GHG Emissions to Net Zero (0) 22 

Please see Mitigation Measure AQ-21 under Impact AQ-21 in the discussion of Alternative 1A. 23 

Impact AQ-22: Generation of Cumulative Greenhouse Gas Emissions from Operation and 24 

Maintenance of the Proposed Water Conveyance Facility and Increased Pumping 25 

NEPA Effects: Operation of Alternative 9 would generate direct and indirect GHG emissions. Sources 26 

of direct emissions include heavy-duty equipment, on road crew trucks, and employee vehicle 27 

traffic. Indirect emissions would be generated predominantly by electricity consumption required 28 

for pumping as well as, maintenance, lighting, and other activities.  29 

Table 22-152 summarizes long-term operational GHG emissions associated with operations, 30 

maintenance, and increased SWP pumping. Emissions were quantified for both ELT and LLT 31 

conditions, although activities would take place annually until project decommissioning. Emissions 32 

include state targets to reduce GHG emissions (described in Impact AQ-21) are presented (there are 33 

no BDCP specific operational environmental commitments). Total CO2e emissions are compared to 34 
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both the No Action Alternative (NEPA point of comparison) and Existing Conditions (CEQA 1 

baseline). As discussed in Section 22.3.1.2, equipment emissions are assumed to be zero under both 2 

the No Action Alternative (NEPA point of comparison) and Existing Conditions (CEQA baseline). The 3 

equipment emissions presented in Table 22-152 are therefore representative of project impacts for 4 

both the NEPA and CEQA analysis. All equipment emissions would be generated in SJVAPCD. 5 

Table 22-152. GHG Emissions from Operation, Maintenance, and Increased SWP Pumping, Alternative 6 

9 (metric tons/year) 7 

Condition 

Equipment 

CO2ea 

Electricity CO2e 

 

Total CO2e 

NEPA Point of 

Comparison 

CEQA 

Baseline 

NEPA Point of 

Comparison 

CEQA 

Baseline 

ELT 144 - -78,282  - -78,138 

LLT 141 -1,753 -26,143  -1,613 -26,002 

Note: The NEPA point of comparison compares total CO2e emissions after implementation of Alternative 9 to 
the No Action Alternative, whereas the CEQA baseline compares total CO2e emissions to Existing 
Conditions. Negative values represent a net GHG reduction. 

a All equipment emissions would occur in SJVAPCD. 

 8 

SWP Operational and Maintenance GHG Emissions Analysis 9 

Alternative 9 would not add any additional net electricity demand to operation of the SWP and 10 

would in fact result in a net reduction in electricity demand. Therefore, there will be no impact on 11 

SWP operational emissions. Alternative 9 would not add any permanent facilities that would 12 

substantially increase maintenance emissions. There would be no adverse effect. 13 

CEQA Conclusion: Because BDCP Alternative 9 does not add additional electricity or substantial 14 

maintenance requirements to the SWP or CVP systems, BDCP Alternative 9 would have a less than 15 

significant impact with respect to GHG emissions. No mitigation is required. 16 

Impact AQ-23: Generation of Cumulative Greenhouse Gas Emissions from Increased CVP 17 

Pumping as a Result of Implementation of CM1 18 

NEPA Effects: As previously discussed, DWR’s CAP cannot be used to evaluate environmental 19 

impacts associated with increased CVP pumping, as emissions associated with CVP are not under 20 

DWR’s control and are not included in the CAP. Accordingly, GHG emissions resulting from increased 21 

CVP energy use are evaluated separately from GHG emissions generated as a result of SWP energy 22 

use. 23 

Under Alternative 9, operation of the CVP yields the generation of clean, GHG emissions-free, 24 

hydroelectric energy. This electricity is sold into the California electricity market or directly to 25 

energy users. Analysis of the existing and future no action condition indicates that the CVP generates 26 

and will continue to generate all of the electricity needed to operate the CVP system and 27 

approximately 3,500 GWh of excess hydroelectric energy that would be sold to energy users 28 

throughout California. 29 

Implementation of Alternative 9 is neither expected to require additional electricity over the No 30 

Action Alternative nor reduce the amount of excess CVP generation available for sale from the CVP 31 

to electricity users. The CVP is operated using energy generated at CVP hydroelectric facilities and 32 
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therefore results in no GHG emissions. Rather, implementation of Alternative 9 would reduce GHG 1 

emissions by 2,290 to 2,946 metric tons of CO2e, relative to the No Action Alternative (depending on 2 

whether the RPS is assumed in the emissions calculations). Accordingly, there would be no adverse 3 

effect. 4 

CEQA Conclusion: Implementation of Alternative 9 is neither expected to require additional 5 

electricity over Existing Conditions nor reduce the amount of excess CVP generation available for 6 

sale from the CVP to electricity users. All power supplied to CVP facilities would continue to be 7 

supplied by GHG emissions-free hydroelectricity and there would be no increase in GHG emissions 8 

over Existing Conditions as a result of CVP operations. The impact would be less than significant and 9 

no mitigation is required. 10 

Impact AQ-25: Generation of Regional Criteria Pollutants from Implementation of CM2–CM11 11 

NEPA Effects: Table 22-29 summarizes potential construction and operational emissions that may 12 

be generated by implementation of CM2–CM11. See the discussion of Impact AQ-24 under 13 

Alternative 1A. 14 

Criteria pollutants from restoration and enhancement actions could exceed applicable general 15 

conformity de minimis levels and applicable local thresholds. The effect would vary according to the 16 

equipment used in construction of a specific conservation measure, the location, the timing of the 17 

actions called for in the conservation measure, and the air quality conditions at the time of 18 

implementation; these effects would be evaluated and identified in the subsequent project-level 19 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. The 20 

effect of increases in emissions during implementation of CM2–CM11 in excess of applicable general 21 

conformity de minimis levels and air district thresholds (Table 22-8) could violate air basin SIPs and 22 

worsen existing air quality conditions. Mitigation Measure AQ-24 would be available to reduce this 23 

effect, but emissions would still be adverse. 24 

CEQA Conclusion: Construction and operational emissions associated with the restoration and 25 

enhancement actions would result in a significant impact if the incremental difference, or increase, 26 

relative to Existing Conditions exceeds the applicable local air district thresholds shown in Table 22-27 

8; these effects are expected to be further evaluated and identified in the subsequent project-level 28 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. 29 

Mitigation Measure AQ-24 would be available to reduce this effect, but may not be sufficient to 30 

reduce emissions below applicable air quality management district thresholds (see Table 22-8). 31 

Consequently, this impact would be significant and unavoidable. 32 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 33 

District Regulations and Recommended Mitigation are Incorporated into Future 34 

Conservation Measures and Associated Project Activities 35 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 36 

Impact AQ-25: Exposure of Sensitive Receptors to Health Hazards from Localized Particulate 37 

Matter, Carbon Monoxide, and Diesel Particulate Matter from Implementation of CM2–CM11 38 

NEPA Effects: The potential for Alternative 9 to expose sensitive receptors increased health hazards 39 

from localized PM, CO, and DPM would be similar to Alternative 1A. Activities shown in Table 22-29 40 

with the greatest potential to have short or long-term air quality impacts are also anticipated to 41 
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have the greatest potential to expose receptors to substantial pollutant concentrations. The effect 1 

would vary according to the equipment used, the location and timing of the actions called for in the 2 

conservation measure, the meteorological and air quality conditions at the time of implementation, 3 

and the location of receptors relative to the emission source. Potential health effects would be 4 

evaluated and identified in the subsequent project-level environmental analysis conducted for the 5 

CM2–CM11 restoration and enhancement actions. 6 

The effect of increases in PM, CO, or DPM (cancer and non-cancer-risk) in excess of applicable air 7 

district thresholds (Table 22-8) at receptor locations could result in adverse health impacts. 8 

Mitigation Measures AQ-24 and AQ-25 would be available to reduce this effect. 9 

CEQA Conclusion: Construction and operational emissions associated with the restoration and 10 

enhancement actions under Alternative 9 would result in a significant impact if PM, CO, or DPM 11 

(cancer and non-cancer-risk) concentrations at receptor locations exceed the applicable local air 12 

district thresholds shown in Table 22-8; these effects are expected to be further evaluated and 13 

identified in the subsequent project-level environmental analysis conducted for the CM2–CM11 14 

restoration and enhancement actions. Mitigation Measures AQ-24 and AQ-25 would ensure localized 15 

concentrations at receptor locations would be below applicable air quality management district 16 

thresholds (see Table 22-8). Consequently, this impact would be less than significant.  17 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 18 

District Regulations and Recommended Mitigation are Incorporated into Future 19 

Conservation Measures and Associated Project Activities 20 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 21 

Mitigation Measure AQ-25: Prepare a Project-Level Health Risk Assessment to Reduce 22 

Potential Health Risks from Exposure to Localized DPM and PM Concentrations  23 

Please see Mitigation Measure AQ-25 under Impact AQ-25 in the discussion of Alternative 1A. 24 

Impact AQ-26: Creation of Potential Odors Affecting a Substantial Number of People from 25 

Implementation of CM2–CM11 26 

NEPA Effects: The potential for Alternative 9 to expose sensitive receptors increased odors would 27 

be similar to Alternative 1A. Accordingly, construction activities associated with CM2-CM11 are not 28 

anticipated to result in nuisance odors. Similarly, while restored land uses associated with the 29 

program have the potential to generate odors from natural processes, the emissions would be 30 

similar in origin and magnitude to the existing land use types in the restored area (e.g., managed 31 

wetlands). Moreover, specific odor effects would be evaluated and identified in the subsequent 32 

project-level environmental analysis conducted for the CM2–CM11 restoration and enhancement 33 

actions. Accordingly, odor-related effects associated with CM2–CM11 would not be adverse.  34 

CEQA Conclusion: Alternative 9 would not result in the addition of major odor producing facilities. 35 

Diesel emissions during construction could generate temporary odors, but these would quickly 36 

dissipate and cease once construction is completed. Increases in wetland, tidal, and upland habitats 37 

may increase the potential for odors from natural processes. However, the origin and magnitude of 38 

odors would be similar to the existing land use types in the restored area (e.g., managed wetlands). 39 

Moreover, specific odor impacts would be evaluated and identified in the subsequent project-level 40 

environmental analysis conducted for the CM2–CM11 restoration and enhancement actions. 41 
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Accordingly, the impact of exposure of sensitive receptors to potential odors would be less than 1 

significant. No mitigation is required. 2 

Impact AQ-27: Generation of Cumulative Greenhouse Gas Emissions from Implementation of 3 

CM2–CM11 4 

NEPA Effects: CM2–CM11 implemented under Alternative 9 would result in local GHG emissions 5 

from construction equipment and vehicle exhaust. Restoration activities with the greatest potential 6 

for emissions include those that break ground and require use of earthmoving equipment. The type 7 

of restoration action and related construction equipment use are shown in Table 22-29. 8 

Implementing CM2–CM11 would also affect long-term sequestration rates through land use changes, 9 

such as conversion of agricultural land to wetlands, inundation of peat soils, drainage of peat soils, 10 

and removal or planting of carbon-sequestering plants. 11 

Without additional information on site-specific characteristics associated with each of the 12 

restoration components, a complete assessment of GHG flux from CM2–CM11 is currently not 13 

possible. The effect of carbon sequestration and CH4 generation would vary by land use type, season, 14 

and chemical and biological characteristics; these effects would be evaluated and identified in the 15 

subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 16 

enhancement actions. Mitigation Measures AQ-24 and AQ-27 would be available to reduce this 17 

effect. However, due to the potential for increases in GHG emissions from construction and land use 18 

change, this effect would be adverse. 19 

CEQA Conclusion: The restoration and enhancement actions under Alternative 9 could result in a 20 

significant impact if activities are inconsistent with applicable GHG reduction plans, do not 21 

contribute to a lower carbon future, or generate excessive emissions, relative to other projects 22 

throughout the state. These effects are expected to be further evaluated and identified in the 23 

subsequent project-level environmental analysis conducted for the CM2–CM11 restoration and 24 

enhancement actions. Mitigation Measures AQ-24 and AQ-27 would be available to reduce this 25 

impact, but may not be sufficient to reduce to a less-than-significant level. Consequently, this impact 26 

would be significant and unavoidable. 27 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 28 

District Regulations and Recommended Mitigation are Incorporated into Future 29 

Conservation Measures and Associated Project Activities 30 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 31 

Mitigation Measure AQ-27: Prepare a Land Use Sequestration Analysis to Quantify and 32 

Mitigate (as Needed) GHG Flux Associated with Conservation Measures and Associated 33 

Project Activities 34 

Please see Mitigation Measure AQ-27 under Impact AQ-27 in the discussion of Alternative 1A. 35 

22.3.4 Cumulative Analysis 36 

Assessment Methodology 37 

The air quality management agencies in the Study area have identified project-level thresholds to 38 

evaluate impacts to air quality (see Table 22-8). In developing these thresholds, the agencies 39 
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considered levels at which project emissions would be cumulatively considerable. The air district 1 

thresholds have been adopted to prevent further deterioration of ambient air quality, which is 2 

influenced by emissions generated by projects within a specific air basin. The project-level 3 

thresholds therefore consider relevant past, present, and reasonably foreseeable future projects 4 

within the Plan area. For example, as noted in the BAAQMD’s (2011) CEQA Guidelines, 5 

In developing thresholds of significance for air pollutants, BAAQMD considered the emission levels 6 

for which a project‘s individual emissions would be cumulatively considerable. If a project exceeds 7 

the identified significance thresholds, its emissions would be cumulatively considerable, resulting in 8 

significant adverse air quality impacts to the region’s existing air quality conditions. Therefore, 9 

additional analysis to assess cumulative impacts is unnecessary. 10 

And in the SMAQMD’s (2011) CEQA Guidelines, 11 

The District’s approach to thresholds of significance is relevant to whether a project’s individual 12 

emissions would result in a cumulatively considerable adverse contribution to the SVAB’s existing air 13 

quality conditions. If a project’s emissions would be less than these levels, the project would not be 14 

expected to result in a cumulatively considerable contribution to the significant cumulative 15 

impact…If construction-generated NOX emissions cannot be mitigated or offset below 85 lb/day, the 16 

project would substantially contribute to this significant air quality impact. 17 

And in the SJVAPCD’s (2002) CEQA Guidelines, 18 

Any proposed project that would individually have a significant air quality impact…would also be 19 

considered to have a significant cumulative air quality impact. 20 

And in the YSAQMD’s (2007) CEQA Guidelines, 21 

Any proposed project that would individually have a significant air quality impact (see above for 22 

project-level Thresholds of Significance) would also be considered to have a significant cumulative 23 

impact. 24 

The emissions thresholds presented in Table 22-8 therefore represent the maximum emissions a 25 

project may generate before contributing to a cumulative impact on regional air quality. Therefore, 26 

exceedances of the project-level thresholds, as identified in Section 22.3.3, would be cumulatively 27 

considerable. As discussed in Section 22.3.2.1, the effects analysis for GHG emissions is cumulative 28 

due to the nature of GHGs and global climate change. Please refer to Impacts AQ-21, AQ-22, and AQ-29 

23 in Section 22.3.3 for an evaluation of cumulative GHG impacts. 30 

Cumulative Effects of the No Action Alternative 31 

The cumulative effect of the No Action Alternative is anticipated to result in short-term emissions 32 

from construction activities and long-term reductions in criteria pollutants and GHG emissions. 33 

Construction of ongoing projects, programs, and plans under the No Action Alternative, when 34 

combined with emissions from ongoing and reasonably foreseeable future projects, would generate 35 

short-term emissions that could cumulatively affect regional and local air quality. Projects 36 

implemented under the No Action Alternative would be required to comply with air district rules 37 

and regulations to reduce construction-related criteria pollutant and GHG emissions. It is 38 

anticipated that similar construction projects in study area, including those listed in Appendix 3D, 39 

Defining Existing Conditions, the No Action/No Project Alternative, and Cumulative Impact Conditions 40 

would also be required to implement similar measures to reduce project-level construction-related 41 

emissions. Long-term operation of the No Action Alternative would result in a net decrease in all 42 

criteria air pollutants and GHGs, potentially contributing to a regional air quality benefit. However, a 43 
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portion of this benefit may be offset by operational emissions generated by future projects 1 

implemented in the study area. 2 

The Delta and vicinity are within a highly active seismic area, with a generally high potential for 3 

major future earthquake events along nearby and/or regional faults, and with the probability for 4 

such events increasing over time. Based on the location, extent and non-engineered nature of many 5 

existing levee structures in the Delta area, the potential for significant damage to, or failure of, these 6 

structures during a major local seismic event is generally moderate to high. (See Appendix 3E, 7 

Potential Seismic and Climate Change Risks to SWP/CVP Water Supplies for more detailed discussion). 8 

To reclaim land or rebuild levees after a catastrophic event due to climate change or a seismic event 9 

would introduce considerable heavy equipment and associated vehicles, including dozers, 10 

excavators, pumps, water trucks, and haul trucks, which would generate emissions and create 11 

adverse air quality effects. While similar risks would occur under implementation of the action 12 

alternatives, these risks may be reduced by BDCP-related levee improvements along with those 13 

projects identified for the purposes of flood protection in Appendix 3D, Defining Existing Conditions, 14 

the No Action/No Project Alternative, and Cumulative Impact Conditions. 15 

Cumulative Effects of the Action Alternatives 16 

Impact AQ-28: Cumulative Generation of Regional Criteria Pollutants in Excess of Air District 17 

Threshold during Construction of the Water Conveyance Facility 18 

NEPA Effects: The project-level analysis performed in Section 22.3.3 evaluates significance within 19 

each Study area air district. While the thresholds summarized in Table 22-8 can be applied to 20 

evaluate cumulative impacts within individual air districts, this impact assessment considers 21 

exceedances of one more air district threshold to result in a cumulatively considerable regional air 22 

quality impact. This approach was chosen out of an abundance of caution to capture regional air 23 

quality impacts and account for potential emissions transport between the four air districts. 24 

Table 22-153 summarizes the project-level regional effects for construction of the water conveyance 25 

facilities associated with Alternatives 1A, 2A, and 6A; 1B, 2B, and 6B; 1C, 2C, and 6C; 3; 4, 7, and 8; 5; 26 

and 9 in each Study area air district without mitigation. Adverse effects are highlighted with 27 

underline text. 28 
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Table 22-153. Project-Level Determinations for Construction of the Water Conveyance Facilities 1 

Associated with BDCP (Impacts AQ-1 through AQ-4 and Impact AQ-20) 2 

Alternative/ Air District 
Potential Effects for Impacts AQ-1 through AQ-4 and Impact AQ-20 
ROG NOX CO PM10 PM2.5 SO2 

Alternatives 1A, 2A, and 6A 

 SMAQMD Aa A NA Aa NA NA 

 YSAQMD Aa A NA A NA NA 

 BAAQMD A A NA NA NA NA 

 SJVAPCD A A NA A NA NA 

Alternatives 1B, 2B, and 6B 

 SMAQMD Aa A NA Aa NA NA 

 YSAQMD Aa A NA A NA NA 

 BAAQMD A A NA NA NA NA 

 SJVAPCD A A NA A A NA 

Alternatives 1C, 2C, and 6C  

 SMAQMD Aa A NA NA NA NA 

 YSAQMD A A NA A NA NA 

 BAAQMD A A NA NA NA NA 

 SJVAPCD NA NA NA NA NA NA 

Alternative 3 

 SMAQMD Aa A NA NA NA NA 

 YSAQMD NA NA NA A NA NA 

 BAAQMD A A NA NA NA NA 

 SJVAPCD A A NA A NA NA 

Alternative 4 

 SMAQMD NA A NA NA NA NA 

 YSAQMD NA NA NA NA NA NA 

 BAAQMD A A NA NA NA NA 

 SJVAPCD A A NA A NA NA 

Alternatives 5 

 SMAQMD NA A NA NA NA NA 

 YSAQMD NA NA NA NA NA NA 

 BAAQMD A A NA NA NA NA 

 SJVAPCD A A NA A NA NA 

Alternatives 7 and 8 

 SMAQMD Aa A NA NA NA NA 

 YSAQMD Aa A NA A NA NA 

 BAAQMD A A NA NA NA NA 

 SJVAPCD A A NA A NA NA 

Alternative 9 

 SMAQMD Aa A NA Aa NA NA 

 YSAQMD Aa Aa NA Aa NA NA 

 BAAQMD A A NA NA NA NA 

 SJVAPCD NA A NA A NA NA 
a Effect would occur in the SFNA (combined activities in SMAQMD and YSAQMD). 
NA = Not adverse. 
A = Adverse. 

 3 

Based on the data presented in Table 22-153, all alternatives would exceed one or more air district 4 

threshold and would therefore result in adverse cumulative effects on regional air quality in the 5 

region. Exceedances of air district regional thresholds could lead to exceedances of applicable air 6 
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quality standards in the Study area and could contribute to or worsen an existing air quality 1 

conditions. Combined effects of project-level ROG and NOX emissions with other emissions sources 2 

in the air basin could increase photochemical reactions and the formation of tropospheric ozone. 3 

While increases in ozone may contribute to adverse health effects, it is important to note that an 4 

increase in ozone does not guarantee an increase in respiratory ailments since some individuals may 5 

be exposed to certain concentrations of ozone and experience no symptoms. Nevertheless, the effect 6 

of generating emissions in excess of regional air district thresholds would be cumulatively 7 

considerable and adverse.  8 

Mitigation Measures AQ-1 through AQ-4 are available to address ROG, NOX, PM10, and PM2.5 effects 9 

for all alternatives except Alternatives 1C, 2C, and 6C. Although Mitigation Measures AQ-3a and AQ-10 

3b would be available to reduce ROG and NOX in the BAAQMD, given the magnitude of estimated 11 

emissions, neither measure would reduce emissions below district thresholds.64 Accordingly, 12 

construction of Alternatives 1C, 2C, and 6C would result in an adverse and cumulative air quality 13 

effect in the BAAQMD.  14 

CEQA Conclusion: Emissions generated by Alternatives 1A through 9 would exceed one or more air 15 

district threshold. As discussed above, the air district thresholds represent the maximum emissions 16 

a project may generate before contributing to a cumulative impact on regional air quality. 17 

Consequently, exceedances of the project-level thresholds, as identified in Table 22-153, would 18 

result in a cumulatively considerable regional air quality impact.  19 

Exceedances of air district regional thresholds could lead to exceedances of applicable air quality 20 

standards in the Study area and could contribute to or worsen an existing air quality conditions. 21 

Combined effects of project-level ROG and NOX emissions with other emissions sources in the air 22 

basin could increase photochemical reactions and the formation of tropospheric ozone. While 23 

increases in ozone may contribute to adverse health effects, it is important to note that an increase 24 

in ozone does not guarantee an increase in respiratory ailments since some individuals may be 25 

exposed to certain concentrations of ozone and experience no symptoms. Nevertheless, the impact 26 

of generating emissions in excess of regional air district thresholds would be cumulatively 27 

considerable and significant.  28 

Mitigation Measures AQ-1 through AQ-4 are available to reduce ROG, NOX, PM10, and PM2.5 to less 29 

than significant by offsetting emissions below air district CEQA thresholds for all Alternatives except 30 

Alternatives 1C, 2C, and 6C. Although Mitigation Measures AQ-3a and AQ-3b would be available to 31 

reduce ROG and NOX in the BAAQMD, given the magnitude of estimated emissions, neither measure 32 

would reduce emissions below district thresholds.65 Accordingly, construction of Alternatives 1C, 33 

                                                             
64 The amount of moneys required to achieve sufficient contracts to reduce project emissions below air district 
thresholds would require immediate and substantial outreach, staffing, and other resources. There are also a 
number of hurdles related to accelerating equipment turnover and identifying available projects. While the 
mitigation measure will reduce project emissions, it is unlikely sufficient resources can be identified to reduce 
emissions by the amount required to achieve a less-than-significant finding.  
65 The amount of moneys required to achieve sufficient contracts to reduce project emissions below air district 
thresholds would require immediate and substantial outreach, staffing, and other resources. There are also a 
number of hurdles related to accelerating equipment turnover and identifying available projects. While the 
mitigation measure will reduce project emissions, it is unlikely sufficient resources can be identified to reduce 
emissions by the amount required to achieve a less-than-significant finding.  
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2C, and 6C in the BAAQMD would result in a cumulative air quality effect (i.e., significant and 1 

unavoidable). 2 

Mitigation Measure AQ-1a: Mitigate and Offset Construction-Generated Criteria Pollutant 3 

Emissions within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity 4 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable CEQA 5 

Thresholds for Other Pollutants 6 

Please see Mitigation Measure AQ-1a under Impact AQ-1 in the discussion of Alternative 1A. 7 

Mitigation Measure AQ-1b: Develop an Alternative or Complementary Offsite Mitigation 8 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 9 

within the SFNA to Net Zero (0) for Emissions in Excess of General Conformity De Minimis 10 

Thresholds (Where Applicable) and to Quantities below Applicable CEQA Thresholds for 11 

Other Pollutants 12 

Please see Mitigation Measure AQ-1b under Impact AQ-1 in the discussion of Alternative 1A. 13 

Mitigation Measure AQ-3a: Mitigate and Offset Construction-Generated Criteria Pollutant 14 

Emissions within BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 15 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 16 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 17 

Please see Mitigation Measure AQ-3a under Impact AQ-3 in the discussion of Alternative 1A. 18 

Mitigation Measure AQ-3b: Develop an Alternative or Complementary Offsite Mitigation 19 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 20 

within the BAAQMD/SFBAAB to Net Zero (0) for Emissions in Excess of General 21 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 22 

Applicable BAAQMD CEQA Thresholds for Other Pollutants 23 

Please see Mitigation Measure AQ-3b under Impact AQ-3 in the discussion of Alternative 1A. 24 

Mitigation Measure AQ-4a: Mitigate and Offset Construction-Generated Criteria Pollutant 25 

Emissions within SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General 26 

Conformity De Minimis Thresholds (Where Applicable) and to Quantities below 27 

Applicable SJVAPCD CEQA Thresholds for Other Pollutants 28 

Please see Mitigation Measure AQ-4a under Impact AQ-4 in the discussion of Alternative 1A. 29 

Mitigation Measure AQ-4b: Develop an Alternative or Complementary Offsite Mitigation 30 

Program to Mitigate and Offset Construction-Generated Criteria Pollutant Emissions 31 

within the SJVAPCD/SJVAB to Net Zero (0) for Emissions in Excess of General Conformity 32 

De Minimis Thresholds (Where Applicable) and to Quantities below Applicable SJVAPCD 33 

CEQA Thresholds for Other Pollutants 34 

Please see Mitigation Measure AQ-4b under Impact AQ-4 in the discussion of Alternative 1A. 35 
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Impact AQ-29: Cumulative Generation of Criteria Pollutants in Excess of Air District Regional 1 

Threshold during Operation of the Water Conveyance Facility 2 

NEPA Effects: As shown in Impacts AQ-5 through AQ-8, operation and maintenance activities under 3 

all alternatives would not exceed the regional air district thresholds of significance. Consequently, 4 

there would be no cumulative adverse effect to regional air quality. 5 

CEQA Conclusion: Emissions generated during operation and maintenance activities would not 6 

exceed the air district regional thresholds for criteria pollutants. The emissions thresholds (Table 7 

22-8) have been adopted to ensure projects do not contribute to cumulative, regional air quality 8 

impacts. Projects that do not violate the thresholds are not cumulatively considerable. The impact 9 

would be less than cumulatively considerable (i.e., less than significant). No mitigation is required. 10 

Impact AQ-30: Expose Sensitive Receptors to Cumulative Localized Pollutant Concentrations 11 

(PM, CO, and DPM) from Construction of CM1  12 

NEPA Effects: The BDCP HRA analyzing construction activities found that of the 15 alternatives 13 

considered, all the alternatives would expose sensitive receptors to significant increases in DPM 14 

with the exception of Alternative 4. Localized PM10 concentrations for all alternatives were found to 15 

exceed significance thresholds at one or more air districts. Localized PM2.5 concentrations under 16 

Alternatives 1B, 2B, and 6B would exceed SJVAPCD’s 24-hour and annual concentration thresholds. 17 

No exceedances of the CAAQS for CO are expected under any of the alternatives.  18 

Mitigation Measure AQ-9 outlines a tiered strategy to reduce PM10 concentrations and public 19 

exposure to significant health hazards. Similarly, Mitigation Measure AQ-16 would be available to 20 

reduce exposure to substantial cancer risk by relocating affected receptors. 21 

Despite the availability of mitigation, there are several reasons why project-specific DPM, PM10, and 22 

PM2.5 emissions associated with all alternatives in the affected air districts may contribute to 23 

significant cumulative health hazards. First, there are several other proposed projects (listed in 24 

Appendix 3D, Defining Existing Conditions, No Action Alternative, No Project Alternative, and 25 

Cumulative Impact Conditions) that could contribute construction-related DPM, PM10, and PM2.5 26 

emissions in these air districts. In addition, existing operational emissions in these areas from on-27 

road vehicles, boats, area sources, and stationary sources may contribute to cumulative DPM, PM10, 28 

and PM2.5 concentrations. As a result, construction of any of the alternatives would result in an 29 

adverse cumulative contribution to pollutant concentrations at sensitive receptors within these air 30 

basins. This effect would be cumulatively considerable. 31 

CEQA Conclusion: Construction of the BDCP water conveyance features would contribute to 32 

significant cumulative health risks at sensitive receptors. While Mitigation Measures AQ-9 and AQ-33 

14 would reduce project specific health risks, emissions generated from the development of each 34 

alternative would still be cumulatively significant based on the contribution from other existing 35 

operational emission sources. This impact would be significant and unavoidable. 36 

Mitigation Measure AQ-9: Implement Measures to Reduce Re-Entrained Road Dust and 37 

Receptor Exposure to PM2.5 and PM10 38 

Please see Mitigation Measure AQ-9 under Impact AQ-9 in the discussion of Alternative 1A. 39 
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Mitigation Measure AQ-16: Relocate Sensitive Receptors to Avoid Excess Cancer Risk 1 

Please see Mitigation Measure AQ-16 under Impact AQ-16 in the discussion of Alternative 1A. 2 

Impact AQ-31: Generation of Cumulative Regional Criteria Pollutants from Implementation of 3 

CM2–CM11 4 

NEPA Effects: Implementation of the CM2–CM11 could generate additional traffic on roads and 5 

highways in and around Suisun Marsh and the Yolo Bypass related to restoration or monitoring 6 

activities. Habitat restoration and enhancement activities that require physical changes or heavy-7 

duty equipment would generate construction emissions through earthmoving activities and heavy-8 

duty diesel-powered equipment. The intensity and frequency of vehicle trips and construction 9 

activities associated with the CM2–CM11 are assumed to be relatively minor, but could exceed local 10 

air district thresholds in the Study area. The effect would vary according to the equipment used in 11 

construction of a specific conservation measure, the timing of the actions called for in the 12 

conservation measure, and the air quality conditions at the time of implementation.  13 

Exceedances of air district regional thresholds could lead to exceedances of applicable air quality 14 

standards in the Study area and could contribute to or worsen an existing air quality conditions. 15 

Combined effects of project-level ROG and NOX emissions with other emissions sources in the air 16 

basin could increase photochemical reactions and the formation of tropospheric ozone. While 17 

increases in ozone may contribute to adverse health effects, it is important to note that an increase 18 

in ozone does not guarantee an increase in respiratory ailments since some individuals may be 19 

exposed to certain concentrations of ozone and experience no symptoms. Nevertheless, the impact 20 

of generating emissions in excess of regional air district thresholds would be cumulatively 21 

considerable. Mitigation Measure AQ-24 would be available to reduce this effect, but emissions 22 

would still be adverse.  23 

CEQA Conclusion: Cumulative construction and operational emissions associated with the 24 

restoration and enhancement actions could exceed applicable air district thresholds. Exceedances of 25 

air district regional thresholds could lead to exceedances of applicable air quality standards in the 26 

Study area and could contribute to or worsen an existing air quality conditions. Combined effects of 27 

project-level ROG and NOX emissions with other emissions sources in the air basin could increase 28 

photochemical reactions and the formation of tropospheric ozone. While increases in ozone may 29 

contribute to adverse health effects, it is important to note that an increase in ozone does not 30 

guarantee an increase in respiratory ailments since some individuals may be exposed to certain 31 

concentrations of ozone and experience no symptoms. Nevertheless, the impact of generating 32 

emissions in excess of regional air district thresholds would be cumulatively considerable. 33 

Mitigation Measure AQ-18 would be available to reduce this effect, but may not be sufficient to 34 

reduce emissions below applicable air quality management district thresholds (see Table 22-8). 35 

Consequently, this impact would be cumulatively considerable and significant and unavoidable. 36 

Mitigation Measure AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to Ensure Air 37 

District Regulations and Recommended Mitigation are Incorporated into Future 38 

Conservation Measures and Associated Project Activities 39 

Please see Mitigation Measure AQ-24 under Impact AQ-24 in the discussion of Alternative 1A. 40 
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Impact AQ-32: Expose Sensitive Receptors to Cumulative Localized Pollutant Concentrations 1 

(PM, CO, and DPM) from Implementation of CM2 through CM11  2 

NEPA Effects: Additional traffic and heavy-duty equipment required to implement CM2-CM11 3 

would generate emissions that could expose nearby receptors to local concentrations of PM, CO, and 4 

DPM. Proposed projects (listed in Appendix 3D) adjacent to restoration sites could increase 5 

pollutant concentrations at exposed receptors. Effects would vary according to the equipment used, 6 

locations of emissions sources and receptors, and underlying meteorology. Increases in PM, CO, or 7 

DPM (cancer and non-cancer-risk) at receptors sites could result in adverse health impacts. 8 

Mitigation Measure AQ-25 is available to address the effect and requires preparation of a site-9 

specific HRA for all restoration sites adjacent to sensitive receptors. The HRA would not only 10 

consider project-level emissions, but also cumulative contributions from other reasonably 11 

foreseeable projects, as required by local air district CEQA guidelines. 12 

CEQA Conclusion: Additional traffic and heavy-duty equipment required to implement CM2-CM11 13 

would generate emissions that could expose nearby receptors to local concentrations of PM, CO, and 14 

DPM. Proposed projects (listed in Appendix 3D) adjacent to restoration sites could increase 15 

pollutant concentrations at exposed receptors. Increases in PM, CO, or DPM (cancer and non-cancer-16 

risk) at receptors sites could result in adverse health impacts. Mitigation Measure AQ-25 requires 17 

preparation of a site-specific HRA for all restoration sites adjacent to sensitive receptors. The HRA 18 

would not only consider project-level emissions, but also cumulative contributions from other 19 

reasonably foreseeable projects, as required by local air district CEQA guidelines. Consequently, this 20 

impact would be less than significant with mitigation.  21 

Mitigation Measure AQ-25: Prepare a Project-Level Health Risk Assessment to Reduce 22 

Potential Health Risks from Exposure to Localized DPM and PM Concentrations  23 

Please see Mitigation Measure AQ-25 under Impact AQ-25 in the discussion of Alternative 1A. 24 
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Chapter 23 1 

Noise 2 

23.1 Environmental Setting/Affected Environment 3 

23.1.2 Groundborne Vibration 4 

This section describes basic concepts related to groundborne vibration. In contrast to airborne 5 
sound, groundborne vibration is not a phenomenon that most people experience every day. The 6 
background vibration velocity level in residential areas is usually much lower than the threshold of 7 
human perception. Most perceptible indoor vibration is caused by sources within buildings, such as 8 
mechanical equipment operation, people moving, or doors slamming. Typical outdoor sources of 9 
perceptible groundborne vibration are construction equipment, steel-wheeled trains, and traffic on 10 
rough roads. Blasting at excavation sites is also a source of groundborne vibration and airblast. 11 

23.1.2.1 Vibration from Construction 12 

Construction activity can result in varying degrees of ground vibration depending on the equipment 13 
and method used. Equipment such as air compressors, light trucks, and hydraulic loaders generate 14 
little or no ground vibration. Pile drivers, vibratory compactors, and demolition equipment have the 15 
potential to generate substantial vibration, which may present a concern if close to buildings 16 
(Federal Transit Administration 2006). 17 

Dynamic construction equipment such as pile drivers can create vibrations that radiate along the 18 
surface and downward into the earth. These surface waves can be felt as groundborne vibration. 19 
Vibration can result in effects ranging from annoying people to damaging structures. Variations in 20 
geology and distance result in different vibration levels comprising different frequencies and 21 
displacements. In all cases, vibration amplitudes will decrease with increasing distance from the 22 
vibration source. 23 

As vibration waves travel outward from a source, they excite the particles of rock and soil through 24 
which they pass and cause them to oscillate. The actual distance that these particles move is usually 25 
only a few ten-thousandths to a few thousandths of an inch. The rate or velocity (in inches per 26 
second) at which these particles move is the commonly accepted definition of the vibration 27 
amplitude, referred to as the peak particle velocity (PPV). 28 

Groundborne vibration can also be expressed in terms of root mean square (RMS) vibration velocity 29 
to evaluate human response to vibration levels. RMS is defined as the average of the squared 30 
amplitude of the vibration signal. The vibration amplitude is expressed in terms of vibration 31 
decibels (VdB), which use a reference level of 1 micro-inch per second. The threshold of perception 32 
for most people is around 65 VdB. Vibration levels in the 70–80 VdB range are often noticeable but 33 
acceptable. Typically, vibration levels must exceed 100 VdB before building damage occurs. Historic 34 
structures, however, may have a damage threshold as low as 90 VdB. 35 

The potential for annoyance and physical damage to buildings from vibration is the primary issue 36 
associated with groundborne vibration. The human response to continuous groundborne vibration 37 
is shown in Table 23-2. 38 
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Table 23-2. Human Response to Continuous Vibration from Traffic 1 

Peak Particle Velocity (Inches/Second) Human Response 

0.4–0.6 Unpleasant 

0.2 Annoying 

0.1 Begins to annoy 

0.08 Readily perceptible 

0.006–0.019 Threshold of perception 

Source: Whiffen and Leonard 1971. 

 2 

Damage potential thresholds for vibration generated by construction activities are shown in Table 3 
23-3. 4 

Table 23-3. Maximum Vibration Levels for Preventing Damage 5 

Building Category 

Limiting Velocity 
(PPV in Inches/ 
Second) 

Approximate Maximum 
Vibration Level (VdB) 

Reinforced-concrete, steel, or timber (no plaster) 0.5 a 102 

Engineered concrete and masonry (no plaster) 0.3 a 98 

Historic and some old buildings 0.25 b 96 

Non-engineered timber and masonry buildings 0.2 a 94 

Buildings extremely susceptible to vibration damage 0.12 a 90 

PPV = peak particle velocity. 

VdB = root mean square velocity in decibels are 1 micro-inch/second. 
a  Source: Federal Transit Administration 2006. 
b  Source: California Department of Transportation 2004. 

 6 

23.1.2.2 Groundborne Noise 7 

At higher frequencies, groundborne vibration can be perceived as a noise source. At sufficiently high 8 
amplitudes, propagation of vibration waves through the ground can cause building elements to 9 
vibrate at a frequency that is audible to the human ear. Groundborne noise could result in rattling of 10 
windows, walls, or other items coupled to building surfaces. Groundborne vibration levels resulting 11 
in groundborne noise are often experienced as a combination of perceptible vibration and low 12 
frequency noise. 13 

Land uses sensitive to groundborne vibration include places where people reside, schools, libraries, 14 
and places of worship. Hospital operating rooms and certain types of industries that use vibration-15 
sensitive equipment are considered highly sensitive to groundborne noise and vibration. Outdoor 16 
park facilities, such as picnic areas or athletic fields, are not considered sensitive to groundborne 17 
noise or vibration. 18 

The human response to different levels of groundborne noise and vibration is shown in Table 23-4. 19 
Vibration levels with spectral components within the range of human hearing (30 hertz [Hz] and 60 20 
Hz in the table) would produce the corresponding approximate A-weighted noise levels. Thus, it is 21 
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possible to experience vibrations as audible noise, even though physical vibrations may not be 1 
detected. 2 

Table 23-4. Human Response to Groundborne Noise 3 

Vibration 
Velocity 
(VdB) 

Low-Frequency 
Noise Levela 
(dBA) 

Mid-Frequency 
Noise Levelb 

(dBA) Human Response 

65 25 40 Approximate threshold of perception for many humans. 
Low-frequency sound usually inaudible; mid-frequency 
sound excessive for quiet sleeping areas. 

75 35 50 Approximate dividing line between barely perceptible 
and distinctly perceptible. Many people find transit 
vibration at this level annoying. Low-frequency noise 
acceptable for sleeping areas; mid-frequency noise 
annoying in most quiet occupied areas. 

85 45 60 Vibration acceptable only for an infrequent number of 
events per day. Low-frequency noise annoying for 
sleeping areas; mid-frequency noise annoying for 
institutional land uses such as schools and churches, even 
with infrequent events. 

Source: Federal Transit Administration 2006. 

VdB = vibration decibel. 

dBA = A-weighted decibel. 
a Approximate noise level when vibration spectrum peak is near 30 Hz. 
b Approximate noise level when vibration spectrum peak is near 60 Hz. 

 4 

Groundborne noise also has the potential to affect nesting birds. This discussion is located in 5 
Chapter 12, Terrestrial Biological Resources. 6 

23.1.2.3 Human Response to Airblast and Vibration from Blasting 7 

Blasting creates seismic waves that radiate along the surface of the earth and downward into the 8 
earth. These surface waves can be felt as ground vibration. Airblast and ground vibration can result 9 
in effects ranging from annoyance of people to damage of structures. Varying geology and distance 10 
results in different vibration levels containing different frequencies and displacements. In all cases, 11 
vibration amplitudes decrease with increasing distance. 12 

As seismic waves travel outward from a blast, they excite the particles of rock and soil through 13 
which they pass and cause them to oscillate. The actual distance that these particles move is usually 14 
only a few ten-thousandths to a few thousandths of an inch. The rate or velocity (in inches per 15 
second) at which these particles move is the commonly accepted descriptor of the vibration 16 
amplitude, referred to as the peak particle velocity (PPV). 17 

Human response to blast vibration and airblast is difficult to quantify. Vibration and airblast can be 18 
felt or heard well below the levels that produce any damage to structures. The duration of the event 19 
has an effect on human response, as does blast frequency. Blast events are relatively short—on the 20 
order of several seconds for sequentially delayed blasts. Generally, as blast duration and vibration 21 
frequency increase, the potential for adverse human response increases. Studies have shown that a 22 
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few blasts of longer duration produce a less adverse human response than short blasts that occur 1 
more often. 2 

The average human response to vibration from a blast event begins to be strongly perceptible at a 3 
level of 0.5 inch/second PPV. The average human response to airblast from a blast event is within 4 
the range of mildly unpleasant to distinctly unpleasant at an overpressure level of 130 dB. These 5 
responses assume an average person at rest in quiet surroundings. If the person is engaged in any 6 
type of physical activity, the level required for the responses indicated is increased considerably. 7 

23.2 Regulatory Setting 8 

23.2.1 Federal Plans, Policies, and Regulations 9 

23.2.1.1 U.S. Bureau of Mines Criteria for Airblast and Ground Vibration 10 

due to Blasting Activities 11 

Conventional noise criteria (for steady-state noise sources) and limits established for repetitive 12 
impulsive noise (such as for gun-firing ranges) do not apply to air overpressures from blasting. U.S. 13 
Bureau of Mines Report of Investigations 8485 (U.S. Bureau of Mines 1980a) and the regulations 14 
issued more recently by the U.S. Office of Surface Mining and Reclamation Enforcement specify a 15 
maximum safe overpressure of 0.013 psi (133 dB) for impulsive airblast when recording is 16 
accomplished with equipment having a frequency range of response of at least 2 to 200 Hz. 17 

U.S. Bureau of Mines Report of Investigations 8507 (U.S. Bureau of Mines 1980b) contains blasting-18 
level criteria that can be appropriately applied to keep ground vibration well below levels that might 19 
cause damage to neighboring structures. At low-vibration frequencies, velocities of ground vibration 20 
are restricted to low levels. As vibration frequency increases, higher velocities are allowed up to a 21 
maximum of 2.00 inches per second.  22 

To determine the velocity limit that would apply to neighboring properties, the dominant frequency 23 
ranges of the vibration must first be determined. The distribution of explosives, distance from the 24 
blast, and the nature of the transmitting medium (soil and rock) between the blast site and the 25 
affected structure all play a part in determining the dominant frequency of the blast vibration. 26 
Timing between the detonations of charges also affects the frequency, but only in relatively close 27 
proximity to the blast. The limits specified in the criteria range from 0.50 inch per second PPV at 4 28 
Hz to 2.00 inches per second at 40 Hz and above. 29 

23.3 Environmental Consequences 30 

23.3.1 Methods for Analysis 31 

23.3.1.1 Construction Noise and Vibration 32 

 33 
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The assessment of potential construction noise levels was based on methodology developed by the 1 
FTA (2006). Construction assumptions for conveyance facilities are described in Appendix 3C. 2 
Potential effects associated with construction activities would be temporary, which, for the purposes 3 
of this chapter, is defined as the 14-year construction period for the MPTO and 13-year construction 4 
period for all other alignments. Noise levels produced by commonly used construction equipment 5 
are summarized in Table 23-12. Individual types of construction equipment are expected to 6 
generate maximum noise levels ranging from 76 to 101 dBA at a distance of 50 feet. The 7 
construction noise level at a given receiver depends on the type of construction activity and the 8 
distance and shielding between the activity and noise-sensitive receivers. 9 

An inventory of equipment expected to be in service by phase of project construction is included in 10 
Appendix 22B, Air Quality Assumptions. The source level is based on the Lmax of equipment emission 11 
levels developed by FTA. Utilization factors for construction noise are used in the analysis to 12 
develop Leq noise exposure values. The Leq value accounts for the energy-average of noise over a 13 
specified interval (usually 1 hour), so a utilization factor represents the amount of time a type of 14 
equipment is used during the interval. In practice over a multi-year construction schedule, 15 
equipment utilization factors for a given hour of a workday would vary substantially. 16 

To characterize the source level of the worst-case noise condition during a given phase of 17 
construction, the six loudest pieces of equipment were assumed to operate simultaneously at a 18 
perimeter location, at a receiver distance of 50 feet. Pile drivers were assumed to operate up to 19 
100% of a given hour, assuming multiple drivers are used at a site. Heavy trucks were also assumed 20 
to operate up to 100% of a given hour. With the exception of pile driving, trucks are assumed to be a 21 
dominant source of noise. Source emission levels for trucks are up to 88 dBA at 50 feet, as shown in 22 
Table 23-12. 23 

Other sources of construction noise include installation of power transmission lines, helicopters for 24 
installing conductor line, earth-moving activities at offsite areas, staging areas, concrete plants, and 25 
the use of barges for in-water pile driving. Excavation sites would involve the use of rock drills, 26 
crushers, and screens. Blasting may be required at some excavation sites. 27 

Sheet piles would be driven using both impact and vibratory hammers during construction of intake 28 
facilities, and drilled piles will be used for other project components such as pumping plants, canal 29 
box culvert siphons, and barge unloading facilities. As shown in Table 23-12, the source levels for an 30 
impact pile driver is 101 dBA at 50 feet. Construction assumptions for pile driving, including 31 
numbers of pile installations per day are included in Appendix 3C. Timing of in-water pile driving is 32 
largely dependent on fish migration patterns. For most features, pile driving can be completed in 33 
less than six months (up to 113 days for cofferdams and other structures). For cofferdam 34 
installation at the modified Clifton Court forebay, pile driving is expected to take 367 days to 35 
complete, assuming 60 piles installed per day. Vibration source levels for pile drivers are shown in 36 
Table 23-13. 37 
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Table 23-12. Commonly Used Construction Equipment Noise Emission Levels 1 

Equipment Typical Noise Level (dBA) 50 Feet from Source 

Pile-driver (Impact) 101 

Pile-driver (Sonic) 96 

Grader 85 

Bulldozers 85 

Truck 88 

Loader 85 

Air Compressor 81 

Backhoe 80 

Pneumatic Tool 85 

Excavator 85 

Auger Drill Rig (for drilled piles) 85 

Crane, Derrick 88 

  

Concrete Batch Plant N/A 

Compactor (Ground) 82 

Concrete mixer 85 

Generator 81 

Pump 76 

Source: Federal Highway Administration 2006. 

dBA = A-weighted decibel. 

 2 

Table 23-13. Vibration Source Levels for Pile Drivers 3 

Equipment 

 

PPV at 25 feet 
(Inches/Second) 

Approximate Vibration Level  
(Vdb) 

Pile Driver (impact) Upper range 1.518 112 

Typical 0.644 104 

Pile Driver (sonic) Upper range 0.734 105 

Typical 0.170 93 

Source: Federal Transit Administration 2006. 

PPV = peak particle velocity. 

VdB = root mean square velocity in decibels re 1 micro-inch/second. 

 4 

23.3.1.2 Traffic Noise Modeling 5 

Traffic noise level along highways and other major roadways were calculated using peak-hour traffic 6 
volume data provided by the project traffic consultant (Fehr & Peers 2015), and traffic noise 7 
emissions from data tables developed from the Federal Highway Administration FHWA Traffic Noise 8 
Model Version 2.5 (TNM) (FHWA 1998, FHWA 2004). TNM estimates average noise levels at fixed 9 
distances from the roadway centerline based on estimated traffic volumes for automobiles and 10 
medium- and heavy-duty trucks, vehicle speeds, and a designated noise drop-off rate based on 11 
ground type. Shielding effects from topographical features and buildings are not accounted for in the 12 
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model. The model was programmed to produce a conservative, worst-hour estimate of temporary 1 
traffic-generated noise levels due to heavy truck and increased commuter trips associated with 2 
construction of project and conservation components. An estimate of peak-hour construction-3 
generated traffic was based on Appendix 19A, Bay Delta Conservation Plan Construction Traffic 4 
Impact Analysis Report prepared by Fehr & Peers (2015). The traffic study analyzed volume data for 5 
hours of the day from 6:00 a.m. to 7:00 p.m. The highest projected volume was used to simulate 6 
loudest hour, or worst case conditions, consistent with the methodology for analysis of construction 7 
noise. A provision of the environmental commitments states that off-site truck trips and commutes 8 
would be limited to daytime hours where feasible. Nighttime traffic conditions under all project 9 
alternatives assumes background growth only (i.e., No Project conditions). The analysis focuses on 10 
worst-hour noise conditions during peak travel hours. 11 

The environmental consequences analysis includes an assessment of traffic noise impacts based on 12 
loudest-hour traffic noise levels under future project alternatives, compared to Existing Conditions. 13 
Existing loudest-hour noise levels are shown in Table 23-14. 14 

23.3.1.4 Operations 15 

Potential reasonable worst-case pump noise levels during operation of the intake structures and 16 
intermediate pumping plants were evaluated by calculating sound power levels of the pump based 17 
on horsepower (Hoover and Keith 2000). For Alternative 1A, faceplate horsepower for vertical 18 
column and vertical volute type pumps is specified in the pump selection appendix of the 19 
Pipeline/Tunnel Option Conceptual Engineering Report (CER) (California Department of Water 20 
Resources 2010b). The analysis assumes that pumps would be housed inside multistory concrete 21 
structures. The operations analysis includes continuous operation of air compressors for air 22 
handling in the pump stations concurrently with pumps inside each intake structure. Sedimentation 23 
ponds will require occasional dredging to remove solids.  24 

23.3.1.5 Existing Baseline Conditions in the Study Area 25 

Under NEPA (and CEQA), the baseline is the existing ambient noise level in a given location. Baseline 26 
noise levels vary greatly depending on the extent of urban development and proximity to 27 
transportation corridors. Ambient rural noise levels are typically in the range of 40–50 dB (Table 28 
23-5). Ambient noise levels near major highways can be as high as 75 dB.  Existing traffic noise 29 
levels along highways and other major roadways were calculated using peak-hour traffic volume 30 
data provided by the project traffic consultant (Fehr & Peers 2015). The approach to calculation of 31 
traffic noise level is discussed in Section 23.4.1.2. 32 

To assess increases in noise levels due to construction of the project, a baseline of 40 dBA is used to 33 
describe the existing ambient noise level in the study area. Because many of the facilities that would 34 
be constructed under the project alternatives are located primarily in rural areas, a baseline level of 35 
40 dBA would be characteristic of the project’s mostly rural setting, and was therefore assumed to 36 
apply to the entire study area. The ambient baseline level of 40 dBA is used in this analysis to 37 
conservatively account for increases in noise levels during daytime hours, and potentially sleep 38 
disturbance during nighttime hours. Noise monitoring at specific locations has not been conducted 39 
for this project. 40 

The thresholds for construction indicate that, where existing ambient noise level is less than 60 dBA, 41 
impacts would be significant where construction noise levels are predicted exceed the DWR 42 



 Noise 
 

 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

23-8 
2015 

ICF 00139.14 

 

standard of 60 dBA (50 dBA during nighttime hours). Therefore an existing ambient noise level of 1 
40 dBA conservatively accounts for the most stringent construction noise increase thresholds used 2 
in the environmental consequences analysis. 3 

The existing Banks and Jones Pumping Plants contribute to the noise environment in an isolated 4 
rural setting near the Contra Costa/Alameda county line. Existing pump noise, along with traffic on 5 
Kelso Road and overflights from small aircraft, would contribute to the noise environment at 6 
residential and recreational use directly adjacent to the Jones Pumping Plant. Banks Pumping Plant 7 
is located at the end of Kelso Road, and is not adjacent to noise-sensitive residential or recreational 8 
use areas. 9 

For noise-sensitive land uses adjacent to project truck routes, the environmental consequences 10 
analysis includes an assessment of traffic noise impacts based on loudest-hour traffic noise levels 11 
under future project alternatives compared to Existing Conditions. Existing loudest-hour noise 12 
levels are shown in Table 23-14. 13 

Table 23-14. Existing Loudest-Hour Traffic Noise Levels 14 

Roadway Segment 

Existing 
Loudest-
hour 
Volume 

Existing Traffic Noise 
Level, dBA Leq (1h) 
(100 feet from roadway 
centerline) 

Byron Hwy Contra Costa Co./ Alameda Co. Line to Alameda 
Co./San Joaquin Co. Line 

656 58 

Brentwood Blvd Delta Rd (Oakley City Limits) to Balfour Rd 1,516 61 

Brentwood Blvd Balfour Rd to Brentwood City Limits (South) 1,013 60 

Balfour Rd Brentwood Blvd to Brentwood City Limits 1,300 61 

Bethel Island Rd Oakley City Limits to End 330 55 

Balfour Rd Brentwood City Limits to Byron Hwy 297 54 

Old SR 41 Brentwood City Limits (South) to Marsh Creek 
Rd 

1,682 62 

Byron Hwy Delta Rd to Old SR 4 240 53 

Byron Hwy SR 4 to Contra Costa Co./ Alameda Co. Line 907 59 

SR 160 (Freeport Blvd) Sacramento City Limits to Freeport Bridge 476 59 

SR 160 (Freeport Blvd/ 
River Rd) 

Freeport Bridge to Scribner Rd 180 55 

SR 160 Scribner Rd to Hood Franklin Rd 125 53 

SR 160 Hood Franklin Rd to Lambert Rd 170 55 

SR 160 Lambert Rd to Paintersville Bridge 122 53 

SR 160 (Paintersville 
Bridge) 

Sutter Slough Bridge Rd to SR 160 (River Rd) 128 53 

SR 160 Paintersville Bridge to Walnut Grove Bridge 128 53 

SR 160 Walnut Grove Bridge to A St (Isleton) 465 59 

SR 160 A St (Isleton) to SR 12 378 58 

SR 160 SR 12 to Brannan Island Rd 894 62 

SR 84 West Sacramento City Limits to Courtland Rd 169 55 
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Roadway Segment 

Existing 
Loudest-
hour 
Volume 

Existing Traffic Noise 
Level, dBA Leq (1h) 
(100 feet from roadway 
centerline) 

SR 84 (Courtland Rd/ 
Ryer Ave) 

Courtland Rd to Cache Slough Ferry 25 46 

SR 12 EB I-80 to Beck Ave 1,847 65 

SR 12 WB I-80 to Beck Ave 1,625 64 

SR 12 Beck Ave to Sunset Ave/ Grizzly Island Rd 3,573 68 

SR 12 Sunset Ave/ Grizzly Island Rd to Walters Rd/ 2,353 66 

SR 12 Walters Rd/ to SR 113 1,075 63 

SR 12 SR 113 to SR 84 (River Rd) 1,544 64 

SR 12 (Rio Vista Bridge) SR 84 (River Rd) to SR 160 (River Rd) 1,685 64 

SR 12 SR 160 (River Rd) to Sacramento Co./ SJ Co. 
Line 

1,030 62 

SR 12 Sacramento Co./ SJ Co. Line to I-5 1,164 63 

SR 113 I-80 to Dixon City Limits 1,341 64 

SR 113 Dixon City Limits to SR 12 294 57 

SR 4 (Marsh Creek Rd) Vasco Rd to Byron Hwy 733 61 

SR 4 Marsh Creek Rd to Discovery Bay Blvd 1,224 63 

SR 4 Discovery Bay Blvd to Tracy Blvd 746 61 

SR 4 Tracy Blvd to I-5 1,492 64 

A St/4th St/ Jackson 
Blvd. 

SR 160 to Isleton City Limits 75 48 

Main Street (Old SR 4) SR 160 to Cypress Rd 1,663 62 

Main Street (Old SR 4) Cypress Rd to Delta Rd (Oakley City Limits) 1,335 61 

Cypress Rd Main Street to Bethel Island Rd 764 58 

Bethel Island Rd Cypress Rd to Oakley City Limits 367 55 

Delta Rd Main Street to Byron Hwy 334 55 

Pocket Rd I-5 to Freeport Blvd 2,191 63 

Freeport Blvd (Old SR 
160) 

Pocket Rd to Sacramento City Limits 492 56 

Freeport Bridge River Rd to SR 160 (Freeport Blvd) 346 55 

Hood Franklin Rd SR 160 (River Rd) to I-5 137 51 

Lambert Rd SR 160 (River Rd) to Herzog Rd 29 44 

Lambert Rd Herzog Rd to Franklin Blvd 38 46 

Franklin Blvd Lambert Rd to Twin Cities Rd 71 48 

Twin Cities Rd River Rd to I-5 248 53 

Twin Cities Rd I-5 to Franklin Blvd 318 55 

Sutter Slough Bridge Rd Sacramento Co./ Yolo Co. Line to Paintersville 
Bridge 

113 50 

River Rd Paintersville Bridge to Twin Cities Rd 134 51 

River Rd Twin Cities Rd to Walnut Grove Bridge 365 55 
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Roadway Segment 

Existing 
Loudest-
hour 
Volume 

Existing Traffic Noise 
Level, dBA Leq (1h) 
(100 feet from roadway 
centerline) 

Walnut Grove Rd/River 
Rd 

Walnut Grove Bridge to Sacramento Co./ SJ Co. 
Line 

332 55 

Isleton Rd River Rd (Walnut Grove)/Isleton Rd Bridge to 
1.5 miles west of Isleton Rd Bridge 

283 54 

Race Track Rd/ Tyler 
Island Rd 

Walnut Grove Rd to Southern End of Tyler 
Island 

34 45 

Tyler Island Rd Southern End of Tyler Island to SR 160 (River 
Rd) 

39 46 

Jackson Slough Rd Isleton City Limits to SR 12 53 47 

Jackson Slough Rd Brannan Island Rd to SR 12 52 47 

Walnut Grove Rd Sacramento Co./ SJ Co. Line to I-5 232 53 

Peltier Rd Blossom Rd to I-5 23 44 

Tracy Blvd SR 4 to Clifton Court Rd 209 53 

Tracy Blvd Clifton Court Rd to Tracy City Limits 171 52 

Byron Hwy Alameda Co./San Joaquin Co. Line to Mountain 
House Pkwy 

824 59 

Mountain House Pkwy Byron Hwy to Arnaudo Blvd 298 54 

Mountain House Pkwy Arnaudo Blvd to I-205 769 58 

Eight Mile Rd Stockton City Limits to I-5 769 58 

Tracy Blvd Tracy City Limits to I-205 759 58 

Harbor Blvd Industrial Blvd to US 50 2,317 63 

Industrial Blvd/ Lake 
Washington Blvd 

Harbor Blvd to Jefferson Blvd 1,858 62 

Jefferson Blvd (Old SR 
84) 

Lake Washington Blvd to Southport Pkwy 1,718 62 

Jefferson Blvd (Old SR 
84) 

Southport Pkwy to West Sacramento City 
Limits 

146 51 

River Rd Freeport Bridge to Courtland Rd 249 54 

River Rd Courtland Rd to Sacramento Co./ Yolo Co. Line 63 48 

Courtland Rd SR 84 to River Rd 77 48 

Sources: Fehr & Peers 2015, FHWA 1998. 

 1 

23.3.2 Determination of Effects 2 

The thresholds discussed in this chapter and used for determination of effects under NEPA are 3 
equivalent to the thresholds used for determination of significant impacts under CEQA. Criteria 4 
derived from the Appendix G checklist of the CEQA Guidelines were also considered when 5 
establishing the applicable thresholds. Under CEQA, the program and/or project would pose a 6 
significant impact if it exceeds any of the following thresholds for terrestrial noise and vibrations: 7 

1. Exposes persons to or generates noise levels in excess of standards established in a local general 8 
plan or noise ordinance or applicable standards of other agencies. 9 
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2. Exposes persons to or generates excessive groundborne vibration or groundborne noise levels. 1 

3. Results in a substantial permanent increase in ambient noise levels in the project vicinity above 2 
levels existing without the project. 3 

4. Results in a substantial temporary or periodic increase in ambient noise levels in the project 4 
vicinity above levels existing without the project. 5 

5. Is located within an airport land use plan area, or, where such a plan has not been adopted, 6 
within two miles of a public airport or public use airport and exposes people residing or 7 
working in the project area to excessive noise levels. 8 

6. Is located in the vicinity of a private airstrip and exposes people residing or working in the 9 
project area to excessive noise levels. 10 

The narrative of effects and mitigation approaches is organized in terms of construction (temporary 11 
increase in ambient levels, noise levels in excess of applicable standards, and groundborne 12 
vibration), and operation (permanent increase in ambient levels, noise levels in excess of applicable 13 
standards). 14 

There are several General Aviation (GA) airports and private airstrips within 2 miles of the project 15 
area. The project will not introduce new noise sensitive land uses into the area so no new noise 16 
sensitive uses will be exposed to aircraft noise. Because of the small number of operations at each 17 
airport, none are expected to expose workers in the project area to excessive aircraft noise. 18 

The action alternatives pass through several counties and through or near several communities and 19 
cities. Many of these jurisdictions have noise standards that relate to land use compatibility with 20 
transportation noise sources (e.g., traffic, rail, and aircraft) and non-transportation sources (e.g., 21 
pumping plants, construction activity, heating and ventilating equipment) (refer to section 23.3.3 for 22 
a discussion of local plans and policies). The noise emission level of any vehicle traveling on a public 23 
road is regulated at the state and federal level. Vehicle emissions are regulated at the state and 24 
federal level because vehicles cross state boundaries and many local jurisdictional boundaries 25 
within a state. As such noise emissions from individual vehicles traveling on a public road are not 26 
regulated at the local level. The exposure of noise sensitive land uses to traffic noise is however 27 
typically controlled through land use compatibility standards adopted by local jurisdictions in their 28 
general plans. Noise generated by the operation of vehicles or construction equipment that is not on 29 
a public road is typically regulated at the local level through noise ordinances. In many of these 30 
jurisdictions, noise from construction activities is exempt from noise ordinance standards during 31 
daytime hours, leaving no numerical noise level limits that can be applied during daytime hours.  32 

Although construction noise is exempt from local noise ordinances during daytime hours, 33 
construction of some phases of the conveyance facility may take up to 13 years (see Appendix 22B, 34 
Construction Schedule). Increases in ambient noise levels that are readily perceptible and sustained 35 
over long periods of time have been shown to result in a higher probability of adverse community 36 
reaction when ambient noise levels increase by 10 to 20 dB. An increase of this magnitude has been 37 
shown to result in a community reaction characterized by “several threats of legal action” and 38 
“vigorous action” according to social surveys and case studies of community reaction to noise 39 
(Schultz 1978). 40 

Section 01570 of DWR Specification 05-16 identifies DWR noise thresholds that are reasonably 41 
consistent with local standards with regard to construction noise. As discussed above, the 60 dBA 42 
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noise standard in DWR Specification 05-16 has been established by consensus of experts, local and 1 
resource agencies, including USFWS, as a threshold for establishing noise impacts. 2 

Thresholds described below for determining if construction or restoration noise impacts would be 3 
adverse are based on the DWR 60 dBA threshold with a -10 dB adjustment for work that would 4 
occur at night. BDCP compatibility with applicable plans and policies is described throughout the 5 
impact headers (refer to Impacts NOI-1 through NOI-4). Exceedances of established noise thresholds 6 
could indicate an incompatibility with an applicable plan, policy, or regulation adopted to avoid or 7 
mitigate noise effects. Note that as discussed in Chapter 13, Land Use, Section 13.2.3, state and 8 
federal agencies are not generally subject to local land use regulations; incompatibilities with plans 9 
and policies are not, by themselves, physical consequences to the environment. 10 

Thresholds described below for determining if construction vibration effects would be adverse 11 
under NEPA and have significant impacts under CEQA are based on guidance in FTA 2006. 12 
Thresholds described below for determining if operational noise impacts would be adverse under 13 
NEPA and have significant impacts under CEQA are based on local noise ordinance standards.  14 

Noise impacts to sensitive biological habitats are discussed in Chapter 12, Terrestrial Biological 15 
Resources. 16 

23.3.2.1 Construction and Restoration Activity 17 

Onsite Construction Equipment 18 

Onsite construction and restoration activity between the hours of 7:00 a.m. to 10:00 p.m. (daytime) 19 
would have adverse noise effects if the activity is predicted to result in a 1-hour A-weighted 20 
equivalent sound level that exceeds 60 dBA at noise-sensitive land uses where the ambient noise 21 
level is less than 60 dBA, or if the activity is predicted to increase the ambient noise level at 22 
residential locations by 5 dB or more where the ambient noise level is already greater than 60 dBA 23 
(pursuant to Section 01570 of DWR Specification 05-16). 24 

Onsite construction and restoration activity between the hours of 10:00 p.m. to 7:00 a.m. 25 
(nighttime) would have adverse noise effects if the activity is predicted to result in a 1-hour A-26 
weighted equivalent sound level that exceeds 50 dBA at noise-sensitive land uses where the ambient 27 
noise level is less than 50 dBA, or if the activity is predicted to increase the ambient noise level at 28 
residential locations by 5 dB or more where the ambient noise level is already greater than 50 dBA. 29 
The lower noise threshold for nighttime activity is based on the 5 to 10 dB reduction in noise 30 
performance standards that is commonly applied to noise levels during nighttime hours as used in 31 
local noise ordinances in the Plan Area. 32 

In addition to raising the overall ambient noise level, construction activities during nighttime hours 33 
can potentially result in noise events that can disturb the sleep of people living in nearby residential 34 
areas. To address the potential for sleep disturbance during nighttime hours, onsite construction 35 
and restoration activity between the hours of 10:00 p.m. to 7:00 a.m. would have adverse noise 36 
effects if the activity is predicted to result in a single event maximum sound level exceeding 50 dBA 37 
Lmax at interior locations of the nearest residential use (Nelson 1987), or 70 dBA Lmax at exterior 38 
locations, assuming 20 dB of nominal noise attenuation for buildings with closed windows (FHWA 39 
2011).  40 
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The 50 dBA Leq nighttime standard is used as the governing threshold for the construction noise 1 
analysis. 2 

For the purposes of this analysis, sensitive land uses are defined as places where people reside, 3 
schools, libraries, and places of worship (e.g., residential parcels, natural/recreational parcels, 4 
agricultural parcels, and schools). 5 

Truck Trips and Worker Commute Trips 6 

 7 

Increased volumes of traffic on public roads due to project-generated heavy truck trips and 8 
commuter trips on local roadways are considered to result in an adverse traffic noise impact if the 9 
increase in volume would result in a substantial increase in noise levels. For the purposes of this 10 
analysis, a substantial increase is defined as 5 dB, which is defined as a discernible increase by 11 
FHWA (2011). An adverse impact under Future with Project conditions would occur at a residential 12 
location where the loudest-hour traffic noise level is predicted to be 60 dBA Leq or greater, and 13 
loudest-hour traffic noise is predicted to increase the ambient noise level at residential locations by 14 
5 dB or more. For the purposes of this analysis, sensitive land uses are defined as places where 15 
people reside, schools, libraries, and places of worship (e.g., residential parcels, natural/recreational 16 
parcels, agricultural parcels, and schools). Project-related transportation activity not occurring on 17 
public roads is evaluated as any other construction activity, using 60 dBA daytime and 50 dBA 18 
nighttime thresholds as described above. 19 

23.3.2.2 Groundborne Vibration and Noise during Construction 20 

Groundborne vibration from pile driving was analyzed based on procedures specified in the FTA 21 
Guidance Manual (Federal Transit Administration 2006). Vibration propagating from pile driving 22 
events would be considered to result in adverse effects if vibration levels would exceed 0.2 in/sec 23 
PPV at nearby residences (Table 23-2). This conservative threshold is more stringent than the 24 
Caltrans recommended guideline for historic and older buildings (see Section 23.1.2). 25 

The thresholds for groundborne noise used in this analysis are based on thresholds used in the IRP 26 
(Integrated Resources Plan) for the City of Los Angeles Department of Public Works, and adapted 27 
from tunnel equipment groundborne vibration data used in other tunneling projects in the city of 28 
Los Angeles (City of Los Angeles Department of Public Works 2005). The threshold for groundborne 29 
vibration effects from TBM operations is 80 VdB (using a crest factor of 4), or 0.04 inches per second 30 
PPV (in/sec PPV). Based on IRP data, at the minimum tunnel depth of 60 feet to be used in the 31 
alternatives using the pipeline/tunnel conveyance, vibrations from TBM operation are predicted to 32 
be about 0.008 in/sec PPV. The threshold for groundborne vibrations from locomotive operation is 33 
75 VdB (using a crest factor of 5), or 0.025 in/sec PPV. The groundborne noise threshold for tunnel 34 
locomotives is 45 dBA, which is equivalent to approximately 0.01 in/sec PPV. 35 

Based on IRP data for typical tunnel locomotive operations, the groundborne noise threshold of 36 
0.01 in/sec PPV may be exceeded within a 110-foot diagonal distance from the tunnel centerline (or 37 
a 92-foot horizontal distance from the tunnel centerline above ground). However DWR has indicated 38 
that tunnel locomotives would be traveling at speeds of 5 to 10 miles per hour and would not cause 39 
excessive groundborne noise levels (Sanchez pers. comm.). Due to variations in geology, actual 40 
groundborne noise and vibration levels could vary along the conveyance alignments. For the east 41 
and west conveyance alignments, tunneling depth would be at least 120 feet below msl, and 42 
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therefore groundborne noise under these alternatives would be well below the threshold discussed 1 
above and would not cause adverse effects to sensitive receptors within the immediate vicinity. For 2 
the purposes of this analysis, sensitive receptors that may be exposed to increased groundborne 3 
vibration include residences, outdoor parks, schools, and agriculture areas. 4 

Predicted ground vibration from blasting would exceed U.S. Bureau of Mines vibration criterion of 5 
0.5 in/second PPV at the nearest residence. The predicted peak overpressure from blasting would 6 
exceed the U.S. Bureau of Mines airblast criterion of 130 dB at the nearest residence. 7 

23.3.3 Effects and Mitigation Approaches 8 

The Noise Abatement Plan (see Appendix 3B, Environmental Commitments) will be in place during 9 
construction to avoid or minimize adverse effects. Supplementary information for the EIR/EIS Bay 10 
Delta Conservation Plan includes approaches to designing mitigation which are taken into account 11 
in the discussion of mitigation measures in the Environmental Consequences section of this chapter 12 
and are incorporated into the Noise Abatement Plan as appropriate. The supplementary information 13 
is included here as background information for the design of noise mitigation measures and the 14 
Noise Abatement Plan. 15 

As applicable, the following Environmental Commitments will be included in the plan (these 16 
commitments are included in Appendix 3B): 17 

Construction 18 

Contracts shall specify  that on-site construction noise levels will conform to mitigation measure 19 
NOI-1a and 1b. Exceptions to this restriction include back-up alarms, warning horns and devices, 20 
and other similar noise-generating activities. 21 

Contracts shall specify that on-site construction noise levels during nighttime hours (10:00 p.m. 22 
to 7:00 a.m.) do not exceed relevant construction-related standards from local noise ordinances 23 
at the nearest residential receptor to the extent feasible.  24 

Limit impact pile driving to daytime and evening hours (7 a.m. to 7 p.m.). 25 

In the event of complaints by affected residents due to on-site construction noise generated 26 
during nighttime hours, the contractor will monitor noise levels intermittently (between 10:00 27 
p.m. and 7:00 a.m.) at the dwelling unit of the person lodging the complaint. In the event that 28 
measured construction noise during nighttime hours exceeds 50 dBA interior Lmax (70 dBA 29 
exterior Lmax) or 5 dB above ambient noise, whichever is greater, at the dwelling unit, the 30 
construction contractor will cease the construction activity causing the complaint in the area 31 
until sound-attenuating mitigation measures, such as temporary sound barriers, are 32 
implemented, such that nighttime construction noise at the dwelling unit is reduced to a level of 33 
50 dBA interior Lmax (70 dBA exterior Lmax) or 5 dB above ambient noise, whichever is greater. 34 
Where the above-described strategies are ineffective in reducing noise to the identified levels, 35 
exceptions to this commitment can be made for legally-mandated warning devices, such as back-36 
up alarms and warning horns. 37 

Locate, store, and maintain portable and stationary equipment as far as feasible from nearby 38 
residents or install sound fencing or other sound attenuation to ensure that such residents do 39 
not experience on-site construction noise at levels inconsistent with the standards identified 40 
above. Where ambient noise levels are less than 60 dBA and it is determined that construction 41 
related noise  will cause noise levels to exceed 60 dBA, or where the ambient noise levels are 42 
greater than 60 dBA and it is determined that construction related noise will cause noise levels 43 
to exceed the ambient  level by 5 dBA, a temporary sound wall shall be constructed between the 44 
sensitive area and the construction related noise source. 45 
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To the extent feasible, route and schedule truck traffic to reduce construction noise impacts and 1 
traffic noise levels at noise-sensitive land uses (e.g., schools, libraries, and places of worship). 2 

To the extent feasible (e.g., where required by haul permits), limit off-site trucking activities (e.g., 3 
deliveries, export of materials) to the hours of 7:00 a.m. to 10:00 p.m. to minimize noise impacts 4 
on nearby residences. 5 

Operations 6 

Pump station buildings will be designed and constructed such that operation noise levels at 7 
nearby residential receptors do not exceed 50 Leq during daytime hours (7:00 a.m. to 10:00 8 
p.m.) and 45 dBA Leq during nighttime hours (10 p.m. to 7 a.m.). Acoustical measures such as 9 
terrain shielding, pump enclosures, and acoustical building treatments may be incorporated into 10 
the facility design in order to meet this performance standard. 11 

23.3.3.2 Alternative 1A—Dual Conveyance with Pipeline/Tunnel and 12 

Intakes 1–5 (15,000 cfs; Operational Scenario A) 13 

Impact NOI-1: Exposure of Noise-Sensitive Land Uses to Noise from Construction of Water 14 
Conveyance Facilities 15 

NEPA Effects: 16 

Construction of Intakes 17 

Potential reasonable worst-case equipment noise levels from construction of the intakes were 18 
evaluated by combining the noise levels of the six loudest pieces of equipment that would likely 19 
operate at the same time (heavy trucks). Assuming 100% utilization within a given hour of day, the 20 
combined noise level is 96 dBA Leq (1hr) at 50 feet. The estimated sound levels from construction as 21 
a function of distance based on calculated point-source attenuation over “soft” (i.e., acoustically 22 
absorptive) ground are shown in Table 23-16. 23 
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Table 23-16. Predicted Noise Levels from Construction Activities 1 

Distance Between Source and Receiver (feet) Calculated Leq (1hr) 

50 96 

100 88 

200 80 

400 72 

600 68 

800 64 

1,000 62 

1,200 60 

1,500 57 

2,000 54 

2,500 51 

2,800 50 

3,000 49 

4,000 46 

5,280 43 

Notes: Calculations are based on Federal Transit Administration 2006. Calculations do not include 
the effects, if any, of local shielding from walls, topography, or other barriers that may 
reduce sound levels further. 

Bold denotes daytime (1hr) and nighttime (1hr) noise thresholds. 

Leq (1 hour) = hourly-equivalent sound level (over 1 hour). 

dBA = A-weighted decibel. 

 2 

Estimated sound levels from impact pile driving conducted during periods of construction described 3 
above are shown in Table 23-17. Typically noise from pile driving is not constant; however, because 4 
multiple pile drivers would be used, a utilization factor of 100% has been applied. Use of the pile 5 
driver simultaneously with noise from other equipment in Table 23-16 would produce a combined 6 
level of 102 dBA Leq (1hr) at 50 feet, as shown in Table 23-17. 7 

The results shown in Table 23-17 indicate that during periods of pile driving, residences within 8 
2,000 feet of an active intake construction site could be exposed to construction noise in excess of 9 
the 60 dBA Leq (1hr) daytime threshold. The nighttime threshold of 50 dBA Lmax would be exceeded 10 
at a distance of 2,800 feet. Construction noise contours are shown in Appendix 23A. 11 
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Table 23-17. Predicted Noise Levels from Construction—Pile Driving and Construction Equipment 1 
for Intake Structures 2 

Distance Between Source and Receiver 
(feet) 

Calculated Daytime Leq (1hr) 
Sound Level (dBA) 

Nighttime Leq (1hr) 
Sound Level (dBA) 

50 102 96 

100 94 88 

200 86 80 

400 79 72 

600 74 68 

800 71 64 

1,000 68 62 

1,200 66 60 

1,500 63 57 

2,000 60 54 

2,500 58 51 

2,800 56 50 

3,000 56 49 

4,000 52 46 

4,500 51 45 

5,000 50 43 

5,280 49 43 

Notes: Calculations are based on Federal Transit Administration 2006. Calculations do not include the 
effects, if any, of local shielding from walls, topography, or other barriers that may reduce sound 
levels further. 

Nighttime Leq sound levels are based on the same operating assumptions as daytime levels with 
the exception of pile driving. 

Bold denotes daytime and nighttime maximum noise thresholds. 

Leq (1hr) = hourly-equivalent sound level (over 1 hour). 

dBA = A-weighted decibel. 

 3 

While equipment could operate at any work area identified for this alternative, longer-term impacts 4 
at noise-sensitive receiver locations are expected to occur at those sites where the duration and 5 
intensity of construction activities would be greatest. The work areas for construction of Intakes 1–5 6 
would extend through several residential areas and communities near the Sacramento River. Noise 7 
from intake construction activities is predicted to exceed daytime and nighttime noise thresholds at 8 
nearby residences, schools and outdoor parks in areas indicated in Table 23-18. 9 

Although this assessment includes daytime and nighttime construction noise estimates, construction 10 
of the intakes would primarily occur during daytime hours. If nighttime construction of the intakes 11 
were to occur, noise levels could be the same as that generated during daytime hours. 12 

The effect of exposing these noise-sensitive land uses to noise increases above thresholds would be 13 
adverse. Mitigation Measures NOI-1a and NOI-1b would be available to reduce this effect. 14 
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Table 23-18. Land Use Affected by Equipment Noise from Construction of Intakes, Alternative 1A 1 

Location Zoning 

Daytime Threshold 
(60 dBA Leq [1h]) 

Nighttime 
Threshold  
(50 dBA Leq [1h]) 

Total Affected 
Parcels 

Total Affected 
Parcels 

Sacramento County – including River 
Road near the community of Hood; 
neighborhoods in the community of 
Hood; Lambert Road; Vorden Road. 

Residential 121 121 

Natural/Recreational 1 4 

Agricultural/Other a 109 157 

Yolo County – including County Road 
E9 near the community of 
Clarksburg; neighborhoods in the 
community of Clarksburg. 

Residential 4 98 

Natural/Recreational 1 5 

Agricultural/Other a 152 189 

Schools None Clarksburg 
Middle School 

a Includes agricultural or unclassified use that permits residential use. 

 2 

Construction of Conveyance (Tunnel), Forebays, Barge Unloading Facilities, and Intermediate Pumping 3 
Plant 4 

Potential reasonable worst-case equipment noise levels from construction work areas adjacent to 5 
tunnel shaft sites would be comparable to those listed for the intake sites in Table 23-16. Assuming 6 
100% equipment utilization within a given hour of day, the combined noise level at work areas is 96 7 
dBA Leq (1hr) at 50 feet. 8 

The results shown in Table 23-16 indicate that noise-sensitive land uses within 1,200 feet of an 9 
active tunnel work area could be exposed to construction noise in excess of the daytime (7 a.m. to 10 10 
p.m.) noise threshold of 60 dBA Leq (1hr). The nighttime threshold of 50 dBA Leq would be exceeded 11 
at a distance of 2,800 feet. Construction noise contours are shown in Appendix 23A. 12 

While equipment could operate at any work area identified for this alternative, longer-term impacts 13 
at noise-sensitive receiver locations are expected to occur at those sites where the duration and 14 
intensity of construction activities would be greatest. This includes all construction sites along the 15 
tunnel conveyance alignment, as well as at the site of the Byron Tract Forebay adjacent to and south 16 
of Clifton Court Forebay. For a map of the proposed pipeline/tunnel alignment, see Mapbook Figure 17 
M3-1. The tunnel and forebay construction work areas would extend through several residential 18 
areas and communities near the Sacramento River. Noise from construction activities is predicted to 19 
exceed daytime and nighttime noise thresholds at nearby residences, schools and outdoor parks 20 
indicated in Table 23-19. 21 

Although this assessment includes daytime and nighttime construction noise estimates for the 22 
forebays, barge unloading facilities, intermediate pumping plant, and conveyance tunnels, 23 
construction of the forebays, barge unloading facilities, and intermediate pumping plant would 24 
primarily occur during daytime hours. If nighttime construction of the forebays, barge unloading 25 
facilities, and intermediate pumping plant were to occur, noise levels could be the same as those 26 
generated during daytime hours. Construction of the conveyance tunnels and reusable tunnel 27 
material (RTM) storage actions would occur on a 24-hour basis. 28 
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The effect of exposing these noise-sensitive land uses to noise increases above thresholds would be 1 
adverse. Mitigation Measures NOI-1a and NOI-1b would be available to reduce this effect. 2 

Table 23-19. Land Use Affected by Equipment Noise from Construction of Conveyance and 3 
Associated Facilities, Alternative 1A 4 

Location Zoning 

Daytime Threshold 
(60 dBA Leq [1h]) 

Nighttime 
Threshold (50 
dBA Leq [1h]) 

Total Affected 
Parcels 

Total Affected 
Parcels 

Sacramento County – including River 
Road near the community of Hood; 
neighborhoods in the community of 
Hood; Lambert Road; Vorden Road. 

Residential 116 119 

Natural/Recreational 7 14 

Agricultural/Other a 313 503 

Schools Bates Elementary, 
Mokelumne High 

Bates 
Elementary, 
Mokelumne High 

Yolo County – including County Road 
E9 near the community of Clarksburg; 
neighborhoods in the community of 
Clarksburg. 

Residential 0 89 

Natural/Recreational 1 5 

Agricultural/Other a 150 170 

Schools None Clarksburg 
Middle School, 
River Delta 
Community Day 

San Joaquin County Residential 9 18 

Natural/Recreational 1 1 

Agricultural/Other a 187 273 

Contra Costa County Agricultural/Other a 94 118 

Alameda County Agricultural/Other a 21 45 

a Includes agricultural or unclassified use that permits residential use. 

 5 

Truck Trips and Worker Commutes 6 

Project-generated heavy trucks and worker commutes are predicted to result in increased traffic 7 
noise levels at noise-sensitive land uses adjacent to local roadways. Based on information provided 8 
by DWR as part of the cost estimate (see Appendix 22A), project-generated vehicle traffic volumes 9 
for the pipeline/tunnel alternative are predicted to have a maximum heavy truck composition of 10 
41%, which was assumed to apply to any of the local roadways under a worst-case noise scenario. 11 
Future loudest-hour noise levels at a reference distance of 100 feet are shown in Table 23-20. 12 
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Table 23-20. Predicted Future Loudest-hour Traffic Noise Levels on Commuter Roads and Haul Routes, 1 
Pipeline/Tunnel Alignment 2 

Roadway Segment 

Existing 
Noise 
Level, dBA 

Future 
With-
Project 
Noise Level, 
dBA 

Noise Level 
Increase, dB 

Adverse 
Impact due to 
Traffic Noise? 

Byron Hwy Contra Costa Co./ Alameda Co. 
Line to Alameda Co./San Joaquin 
Co. Line 

58 67 9 Yes 

Brentwood Blvd Delta Rd (Oakley City Limits) to 
Balfour Rd 

61 68 7 Yes 

Brentwood Blvd Balfour Rd to Brentwood City 
Limits (South)  

60 68 8 Yes 

Balfour Rd Brentwood Blvd to Brentwood 
City Limits 

61 62 1 No 

Bethel Island Rd Oakley City Limits to End 55 56 1 No 

Balfour Rd Brentwood City Limits to Byron 
Hwy 

54 56 2 No 

Old SR 41 Brentwood City Limits (South) 
to Marsh Creek Rd 

62 68 6 Yes 

Byron Hwy Delta Rd to Old SR 4 53 54 1 No 

Byron Hwy SR 4 to Contra Costa Co./ 
Alameda Co. Line 

59 67 8 Yes 

I-5 NB Florin Rd to Pocket Rd 72 74 2 No 

I-5 SB Florin Rd to Pocket Rd 72 74 2 No 

I-5 NB Pocket Rd to Laguna Blvd 72 72 0 No 

I-5 SB Pocket Rd to Laguna Blvd 72 72 0 No 

I-5 NB Laguna Blvd to Elk Grove Blvd 70 71 1 No 

I-5 SB Laguna Blvd to Elk Grove Blvd 70 71 1 No 

I-5 NB Elk Grove Blvd to Hood Franklin 
Rd 

68 71 3 No 

I-5 SB Elk Grove Blvd to Hood Franklin 
Rd 

68 71 3 No 

I-5 NB Hood Franklin Rd to Twin Cities 
Rd 

67 72 5 Yes 

I-5 SB Hood Franklin Rd to Twin Cities 
Rd 

67 72 5 Yes 

I-5 NB Twin Cities Rd to Walnut Grove 
Rd 

67 71 4 No 

I-5 SB Twin Cities Rd to Walnut Grove 
Rd 

67 71 4 No 

I-5 NB Walnut Grove Rd to Peltier Rd 67 69 2 No 

I-5 SB Walnut Grove Rd to Peltier Rd 67 69 2 No 

I-5 NB Peltier Rd to Turner Rd 67 69 2 No 

I-5 SB Peltier Rd to Turner Rd 68 69 1 No 
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Roadway Segment 

Existing 
Noise 
Level, dBA 

Future 
With-
Project 
Noise Level, 
dBA 

Noise Level 
Increase, dB 

Adverse 
Impact due to 
Traffic Noise? 

I-5 NB Turner Rd to SR 12 68 69 1 No 

I-5 SB Turner Rd to SR 12 66 68 2 No 

I-5 NB SR 12 to Eight Mile Rd 68 70 2 No 

I-5 SB SR 12 to Eight Mile Rd 68 69 1 No 

I-5 NB Eight Mile Rd to Hammer Ln 70 71 1 No 

I-5 SB Eight Mile Rd to Hammer Ln 69 70 1 No 

SR 160 (Freeport 
Blvd) 

Sacramento City Limits to 
Freeport Bridge 

59 68 9 Yes 

SR 160 (Freeport 
Blvd/ River Rd) 

Freeport Bridge to Scribner Rd 55 68 13 Yes 

SR 160 Scribner Rd to Hood Franklin Rd 53 68 15 Yes 

SR 160 Hood Franklin Rd to Lambert Rd 55 70 15 Yes 

SR 160 Lambert Rd to Paintersville 
Bridge 

53 70 17 Yes 

SR 160 (Paintersville 
Bridge) 

Sutter Slough Bridge Rd to SR 
160 (River Rd) 

53 70 17 Yes 

SR 160 Paintersville Bridge to Walnut 
Grove Bridge 

53 70 17 Yes 

SR 160 Walnut Grove Bridge to A St 
(Isleton) 

59 71 12 Yes 

SR 160 A St (Isleton) to SR 12 58 71 13 Yes 

SR 160 SR 12 to Brannan Island Rd 62 70 8 Yes 

SR 84 West Sacramento City Limits to 
Courtland Rd 

55 69 14 Yes 

SR 84 (Courtland Rd/ 
Ryer Ave) 

Courtland Rd to Cache Slough 
Ferry 

46 51 5 No 

I-80 EB Suisun Valley Rd to SR 12 73 75 2 No 

I-80 WB Suisun Valley Rd to SR 12 74 76 2 No 

SR 12 EB I-80 to Beck Ave 65 70 5 Yes 

SR 12 WB I-80 to Beck Ave 64 70 6 Yes 

SR 12 Beck Ave to Sunset Ave/ Grizzly 
Island Rd 

68 73 5 Yes 

SR 12 Sunset Ave/ Grizzly Island Rd to 
Walters Rd/ 

66 72 6 Yes 

SR 12 Walters Rd/ to SR 113 63 71 8 Yes 

SR 12 SR 113 to SR 84 (River Rd) 64 71 7 Yes 

SR 12 (Rio Vista 
Bridge) 

SR 84 (River Rd) to SR 160 
(River Rd) 

64 71 7 Yes 

SR 12 SR 160 (River Rd) to 
Sacramento Co./ SJ Co. Line 

62 66 4 No 
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Roadway Segment 

Existing 
Noise 
Level, dBA 

Future 
With-
Project 
Noise Level, 
dBA 

Noise Level 
Increase, dB 

Adverse 
Impact due to 
Traffic Noise? 

SR 12 Sacramento Co./ SJ Co. Line to I-
5 

63 66 3 No 

I-80 EB SR 113 to Pedrick Rd 71 73 2 No 

I-80 WB SR 113 to Pedrick Rd 71 73 2 No 

SR 113 I-80 to Dixon City Limits 64 70 6 Yes 

SR 113 Dixon City Limits to SR 12 57 69 12 Yes 

SR 4 (Marsh Creek 
Rd) 

Vasco Rd to Byron Hwy 61 69 8 Yes 

SR 4 Marsh Creek Rd to Discovery 
Bay Blvd 

63 70 7 Yes 

SR 4 Discovery Bay Blvd to Tracy 
Blvd 

61 69 8 Yes 

SR 4 Tracy Blvd to I-5 64 70 6 Yes 

I-5 NB SR 4 (Freeway) to SR 4 (Charter 
Way) 

71 73 2 No 

I-5 SB SR 4 (Freeway) to SR 4 (Charter 
Way) 

72 74 2 No 

I-5 NB SR 4 (Charter Way) to Eighth 
Street 

71 73 2 No 

I-5 SB SR 4 (Charter Way) to Eighth 
Street 

72 74 2 No 

I-205 EB I-580 to Mountain House Pkwy 69 71 2 No 

I-205 WB I-580 to Mountain House Pkwy 69 71 2 No 

I-205 EB Mountain House Pkwy to 
Eleventh St 

69 71 2 No 

I-205 WB Mountain House Pkwy to 
Eleventh St 

68 71 3 No 

I-205 EB Grant Line Rd to Tracy Blvd 68 70 2 No 

I-205 WB Grant Line Rd to Tracy Blvd 67 69 2 No 

I-205 EB Tracy Blvd to MacArthur Dr 68 70 2 No 

I-205 WB Tracy Blvd to MacArthur Dr 68 69 1 No 

A St/4th St/ Jackson 
Blvd. 

SR 160 to Isleton City Limits 48 50 2 No 

Main Street (Old SR 
4) 

SR 160 to Cypress Rd 62 68 6 Yes 

Main Street (Old SR 
4) 

Cypress Rd to Delta Rd (Oakley 
City Limits) 

61 68 7 Yes 

Cypress Rd Main Street to Bethel Island Rd 58 60 2 No 

Bethel Island Rd Cypress Rd to Oakley City Limits 55 57 2 No 

Delta Rd Main Street to Byron Hwy 55 55 0 No 

Pocket Rd I-5 to Freeport Blvd 63 67 4 No 
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Roadway Segment 

Existing 
Noise 
Level, dBA 

Future 
With-
Project 
Noise Level, 
dBA 

Noise Level 
Increase, dB 

Adverse 
Impact due to 
Traffic Noise? 

Freeport Blvd (Old 
SR 160) 

Pocket Rd to Sacramento City 
Limits 

56 66 10 Yes 

Freeport Bridge River Rd to SR 160 (Freeport 
Blvd) 

55 56 1 No 

Hood Franklin Rd SR 160 (River Rd) to I-5 51 69 18 Yes 

Lambert Rd SR 160 (River Rd) to Herzog Rd 44 68 24 Yes 

Lambert Rd Herzog Rd to Franklin Blvd 46 68 22 Yes 

Franklin Blvd Lambert Rd to Twin Cities Rd 48 50 2 No 

Twin Cities Rd River Rd to I-5 53 62 9 Yes 

Twin Cities Rd I-5 to Franklin Blvd 55 56 1 No 

Sutter Slough Bridge 
Rd 

Sacramento Co./ Yolo Co. Line to 
Paintersville Bridge 

50 67 17 Yes 

River Rd Paintersville Bridge to Twin 
Cities Rd 

51 59 8 No 

River Rd Twin Cities Rd to Walnut Grove 
Bridge 

55 62 7 Yes 

Walnut Grove 
Rd/River Rd 

Walnut Grove Bridge to 
Sacramento Co./ SJ Co. Line 

55 62 7 Yes 

Isleton Rd River Rd (Walnut 
Grove)/Isleton Rd Bridge to 1.5 
miles west of Isleton Rd Bridge 

54 59 5 No 

Race Track Rd/ Tyler 
Island Rd 

Walnut Grove Rd to Southern 
End of Tyler Island 

45 59 14 No 

Tyler Island Rd Southern End of Tyler Island to 
SR 160 (River Rd) 

46 49 3 No 

Jackson Slough Rd Isleton City Limits to SR 12 47 50 3 No 

Jackson Slough Rd Brannan Island Rd to SR 12 47 50 3 No 

Walnut Grove Rd Sacramento Co./ SJ Co. Line to I-
5 

53 62 9 Yes 

Peltier Rd Blossom Rd to I-5 44 48 4 No 

Tracy Blvd SR 4 to Clifton Court Rd 53 62 9 Yes 

Tracy Blvd Clifton Court Rd to Tracy City 
Limits 

52 62 10 Yes 

Byron Hwy Alameda Co./San Joaquin Co. 
Line to Mountain House Pkwy 

59 67 8 Yes 

Mountain House 
Pkwy 

Byron Hwy to Arnaudo Blvd 54 67 13 Yes 

Mountain House 
Pkwy 

Arnaudo Blvd to I-205 58 67 9 Yes 

Eight Mile Rd Stockton City Limits to I-5 58 60 2 No 

Tracy Blvd Tracy City Limits to I-205 58 63 5 Yes 
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Roadway Segment 

Existing 
Noise 
Level, dBA 

Future 
With-
Project 
Noise Level, 
dBA 

Noise Level 
Increase, dB 

Adverse 
Impact due to 
Traffic Noise? 

Harbor Blvd Industrial Blvd to US 50 63 68 5 Yes 

Industrial Blvd/ Lake 
Washington Blvd 

Harbor Blvd to Jefferson Blvd 62 68 6 Yes 

Jefferson Blvd (Old 
SR 84) 

Lake Washington Blvd to 
Southport Pkwy 

62 68 6 Yes 

Jefferson Blvd (Old 
SR 84) 

Southport Pkwy to West 
Sacramento City Limits 

51 67 16 Yes 

River Rd Freeport Bridge to Courtland Rd 54 54 0 No 

River Rd Courtland Rd to Sacramento 
Co./ Yolo Co. Line 

48 68 20 Yes 

Courtland Rd SR 84 to River Rd 48 68 20 Yes 

 1 

As shown in Table 23-20, predicted future loudest-hour traffic noise levels from project-generated 2 
worker commutes and truck trips would result in a noise level of 60 dBA Leq or more, and an 3 
increase of 5 dB or more compared to existing traffic noise levels along 54 project roadway 4 
segments. 5 

During intake construction, segments of SR 160 between Freeport Bridge and Walnut Grove Bridge 6 
would be temporarily realigned around intake construction sites. As a result, future project noise 7 
levels would further increase at residences located near intake sites. Under Alternative 1A, noise 8 
levels at receivers near realigned segments of SR 160 would increase by up to 12 dB in addition to 9 
the noise increase shown in Table 23-20. 10 

Traffic noise from haul trucks and commuter vehicles on public roads is predicted to exceed daytime 11 
traffic noise thresholds at nearby residences, parks and other uses at affected parcels indicated in 12 
Table 23-20A. Traffic noise contours are shown in Appendix 23A. 13 



 Noise 
 

 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

23-25 
2015 

ICF 00139.14 

 

Table 23-20A. Land Use Zones Adjacent to Project Haul Routes Affected by Increases in Traffic 1 
Noise, Pipeline-Tunnel Conveyance Option 2 

Location Zoning 

Total Affected Parcels, Daytime 
Threshold (60 dBA Leq [1h]) and a 
5 dB increase over existing levels 

Alameda County Agricultural/Other a 10 

Contra Costa County Agricultural/Other a 363 

 Residential 3 

Sacramento County – including River 
Road near the community of Hood; 
neighborhoods in the community of 
Hood; Lambert Road; Vorden Road. 

Residential 120 

Natural/Recreational 155 

Agricultural/Other a 544 

San Joaquin County Residential 77 

 Natural/Recreational 1 

 Agricultural/Other a 192 

City of Stockton  70 

City of Tracy  11 

Solano County Natural/Recreational 9 

 Agricultural/Other a 648 

Yolo County – including County Road E9 
near the community of Clarksburg; 
neighborhoods in the community of 
Clarksburg. 

Agricultural/Other a 90 

  

  

City of West Sacramento  199 

Other jurisdictions  538 

a Includes agricultural or unclassified use that permits residential use. 

The increase in noise levels would exceed the project threshold for traffic noise and would be 3 
considered adverse. Mitigation Measures NOI-1a and NOI-1b are available to address this effect. 4 

Construction of Power Transmission Lines 5 

Potential reasonable worst-case equipment noise levels from construction of the power 6 
transmission lines were evaluated by combining the noise levels of the three loudest pieces of 7 
equipment that would likely operate at the same time (an excavator, a truck and a drill rig for 8 
driving micropiles for construction of towers). Assuming 100% utilization within a given hour of 9 
day, the combined noise level is 91 dBA Leq (1hr) at 50 feet. The estimated sound levels from 10 
construction as a function of distance based on calculated point-source attenuation over “soft” (i.e., 11 
acoustically absorptive) ground are shown in Table 23-21. 12 
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Table 23-21. Predicted Noise Levels from Construction of Transmission Lines 1 

Distance Between Source and Receiver (feet) Calculated Leq (1hr) 

50 91 

100 83 

200 75 

400 67 

600 63 

800 60 

1,000 57 

1,200 55 

1,400 53 

1,800 50 

2,000 49 

3,000 44 

Notes: Calculations are based on Federal Transit Administration 2006. Calculations do not include the 
effects, if any, of local shielding from walls, topography, or other barriers that may reduce sound 
levels further. 

Bold denotes daytime (1hr) and nighttime (1hr) noise thresholds. 

Leq (1 hour) = hourly-equivalent sound level (over 1 hour). 

dBA = A-weighted decibel. 

 2 

The results shown in Table 23-21 indicate that noise-sensitive land uses within 800 feet of an active 3 
transmission line construction area could be exposed to construction noise in excess of the daytime 4 
(7 a.m. to 10 p.m.) noise threshold of 60 dBA Leq (1hr). The nighttime threshold of 50 dBA Leq would 5 
be exceeded at a distance of 1,800 feet from the construction area. 6 

Construction of transmission lines would also include helicopter use for installing conductor line. 7 
Use of helicopters would be temporary and intermittent. Two light-duty helicopters were assumed 8 
to operate four hours a day to install new poles and lines. Light- to medium-duty helicopters have a 9 
source level of up to 84 Lmax at a reference distance of 500 feet (Nelson 1987). It would generally 10 
take less than 10 minutes to string the line at each structure. It is estimated that helicopters would 11 
not be in any given line mile for more than 3 hours. Given that noise exposure to helicopters would 12 
be generally isolated to line-stringing events, it is not considered to contribute significantly to 13 
ambient noise during periods of construction. 14 

Noise-sensitive land uses that could potentially be exposed to adverse noise impacts due to 15 
transmission line construction would extend outside the transmission line right-of-way within the 16 
utility planning area. Several residential land uses are near the proposed transmission line 17 
construction footprint. Likewise, Delta Elementary School and Delta High School on the west bank of 18 
the Sacramento River are within half a mile of the proposed Intake 2 transmission lines. Although 19 
there would be risk of increased noise levels, compared to the conveyance and associated 20 
components, the duration of construction of transmission lines would be shorter-term. Noise 21 
impacts would be intermittent and temporary, and would cease once construction work is complete. 22 

Although this assessment includes daytime and nighttime construction noise estimates, construction 23 
of the transmission lines would primarily occur during daylight hours. If nighttime construction of 24 
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the transmission lines were to occur, noise levels could be the same as those generated during 1 
daytime hours. 2 

The effect of exposing noise-sensitive land uses to noise increases above thresholds would be 3 
adverse. Mitigation Measures NOI-1a and NOI-1b would be available to reduce this effect. 4 

Earth-moving activities at offsite borrow/spoil areas 5 

Potential reasonable worst-case equipment noise levels from earth-moving activities at offsite 6 
borrow/spoil areas were evaluated by combining the noise levels of the three loudest pieces of 7 
equipment that would likely operate at the same time (an excavator, a truck and a bulldozer). 8 
Assuming 100% utilization within a given hour of day, the combined noise level would be 91 dBA Leq 9 
(1hr) at 50 feet. The estimated sound levels from construction as a function of distance based on 10 
calculated point-source attenuation over “soft” (i.e., acoustically absorptive) ground are shown in 11 
Table 23-22. 12 

The results shown in Table 23-22 indicate that noise-sensitive land uses within 800 feet of 13 
equipment operating in the borrow/spoil area could be exposed to construction noise in excess of 14 
the daytime (7 a.m. to 10 p.m.) noise threshold of 60 dBA Leq (1hr). The nighttime threshold of 50 15 
dBA Leq would be exceeded at a distance of 1,800 feet from the area. Borrow/spoil areas are located 16 
throughout the conveyance alignment and are generally adjacent to or in close proximity of intake 17 
pumping plant sites, forebays, and main tunnel construction shafts. Noise-sensitive land uses that 18 
could potentially be exposed to adverse noise impacts due to earth-moving activities in offsite 19 
borrow/spoil areas would extend outside the borrow/spoil area right-of-way. The effect of exposing 20 
these noise-sensitive land uses to noise increases above thresholds would be adverse. However, 21 
with the exception of tunneling and RTM placement, most construction activities would occur 22 
during daytime hours. Mitigation Measures NOI-1a and NOI-1b would be available to reduce this 23 
effect. 24 
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Table 23-22. Predicted Noise Levels from Earth-moving at offsite borrow/spoil areas 1 

Distance Between Source and Receiver (feet) Calculated Leq (1hr) 

50 91 

100 83 

200 75 

400 67 

600 63 

800 60 

1,000 57 

1,200 55 

1,400 53 

1,800 50 

2,000 49 

3,000 44 

Notes: Calculations are based on Federal Transit Administration 2006. Calculations do not include the 
effects, if any, of local shielding from walls, topography, or other barriers that may reduce sound 
levels further. 

Bold denotes daytime (1hr) and nighttime (1hr) noise thresholds. 

Leq (1 hour) = hourly-equivalent sound level (over 1 hour). 

dBA = A-weighted decibel. 

 2 

Blasting at Excavation sites 3 

Noise and vibration generated by blasting is a complex function of the charge size, charge depth, 4 
hole size, degree of confinement, initiation methods, spatial distribution of charges, and other 5 
factors. To provide a general indication of the potential for airblast and vibration impacts from 6 
blasting, airblast and ground-vibration values as a function of distance have been estimated using 7 
methods recommended by Caltrans (2004). The calculation assumes a charge size of 300 pounds 8 
ignited under average normal confinement. Ground vibration from blasting would exceed the U.S. 9 
Bureau of Mines vibration criterion of 0.5 in/second PPV within about 550 of a blasting site. The 10 
probable peak overpressure would be about 130 dB within 300 feet of the blasting site. This impact 11 
is considered to be less then significant. (This assumes that a commitment can be added to not 12 
conduct blasting within 1000 feet of noise sensitive areas.) 13 

Noise exposure to workers at construction sites 14 

Construction noise would affect workers on site. However, workers are subject to state and federal 15 
Occupational Health and Safety (OSHA) standards. OSHA mitigation standards for noise limits 16 
exposure are as follows: an 8-hour time-weighted average of 85 dBA or a dose of 50 percent are 17 
referred to as OSHA action levels [29 CFR 1910.95(c)(2)]. Occupational exposure to noise levels in 18 
excess of 85 dBA requires monitoring and mitigation to protect workers. Given that on-site workers 19 
would be protected under OSHA requirements, no adverse impacts would occur to workers. 20 
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Mitigation Measure NOI-1b: Prior to Construction, Initiate a Complaint/Response 1 
Tracking Program 2 

Prior to construction, BDCP proponents will make a construction schedule available to residents 3 
living in the vicinity of the construction areas before construction begins, and designate a noise 4 
disturbance coordinator. The coordinator will be responsible for responding to complaints 5 
regarding construction noise, will determine the cause of the complaint, and will ensure that 6 
reasonable measures are implemented to correct the problem when feasible. A contact 7 
telephone number for the noise disturbance coordinator will be conspicuously posted on 8 
construction site fences and will be included in the notification of the construction schedule. 9 

Achievable noise reduction varies by measure. Shutting off a piece of equipment would eliminate its 10 
contribution to ambient noise. Noise barriers and enclosures would provide noise reduction within 11 
the discrete area shielding noise from surrounding noise sensitive receptors. Barriers can provide 5 12 
to 15 dB of noise reduction depending configuration relative to surrounding terrain. Although 13 
implementation of these measures will reduce the impact, it is not anticipated that feasible 14 
measures will be available in all situations to reduce construction noise to levels below the 15 
applicable thresholds. This impact would therefore be significant and unavoidable. 16 

23.3.3.3 Alternative 1B—Dual Conveyance with East Alignment and Intakes 17 

1–5 (15,000 cfs; Operational Scenario A) 18 

Impact NOI-1: Exposure of Noise-Sensitive Land Uses to Noise from Construction of Water 19 
Conveyance Facilities 20 

Table 23-30. Predicted Loudest-hour Future Traffic Noise Levels on Commuter Roads and Haul Routes, 21 
East Alignment 22 

Roadway Segment 

Existing 
Noise 
Level, dBA 

Future 
With-
Project 
Noise Level, 
dBA 

Noise Level 
Increase, dB 

Adverse 
Impact due 
to Traffic 
Noise? 

Byron Hwy Contra Costa Co./ Alameda Co. 
Line to Alameda Co./San Joaquin 
Co. Line 

58 65 7 Yes 

Brentwood Blvd Delta Rd (Oakley City Limits) to 
Balfour Rd 

61 67 6 Yes 

Brentwood Blvd Balfour Rd to Brentwood City 
Limits (South)  

60 66 6 Yes 

Balfour Rd Brentwood Blvd to Brentwood 
City Limits 

61 61 0 No 

Bethel Island Rd Oakley City Limits to End 55 56 1 No 

Balfour Rd Brentwood City Limits to Byron 
Hwy 

54 56 2 No 

Old SR 41 Brentwood City Limits (South) 
to Marsh Creek Rd 

62 67 5 Yes 

Byron Hwy Delta Rd to Old SR 4 53 54 1 No 
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Roadway Segment 

Existing 
Noise 
Level, dBA 

Future 
With-
Project 
Noise Level, 
dBA 

Noise Level 
Increase, dB 

Adverse 
Impact due 
to Traffic 
Noise? 

Byron Hwy SR 4 to Contra Costa Co./ 
Alameda Co. Line 

59 65 6 Yes 

I-5 NB Florin Rd to Pocket Rd 72 74 2 No 

I-5 SB Florin Rd to Pocket Rd 72 74 2 No 

I-5 NB Pocket Rd to Laguna Blvd 72 72 0 No 

I-5 SB Pocket Rd to Laguna Blvd 72 72 0 No 

I-5 NB Laguna Blvd to Elk Grove Blvd 70 70 0 No 

I-5 SB Laguna Blvd to Elk Grove Blvd 70 70 0 No 

I-5 NB Elk Grove Blvd to Hood Franklin 
Rd 

68 71 3 No 

I-5 SB Elk Grove Blvd to Hood Franklin 
Rd 

68 71 3 No 

I-5 NB Hood Franklin Rd to Twin Cities 
Rd 

67 73 6 Yes 

I-5 SB Hood Franklin Rd to Twin Cities 
Rd 

67 73 6 Yes 

I-5 NB Twin Cities Rd to Walnut Grove 
Rd 

67 70 3 No 

I-5 SB Twin Cities Rd to Walnut Grove 
Rd 

67 70 3 No 

I-5 NB Walnut Grove Rd to Peltier Rd 67 69 2 No 

I-5 SB Walnut Grove Rd to Peltier Rd 67 69 2 No 

I-5 NB Peltier Rd to Turner Rd 67 69 2 No 

I-5 SB Peltier Rd to Turner Rd 68 70 2 No 

I-5 NB Turner Rd to SR 12 68 69 1 No 

I-5 SB Turner Rd to SR 12 66 68 2 No 

I-5 NB SR 12 to Eight Mile Rd 68 70 2 No 

I-5 SB SR 12 to Eight Mile Rd 68 70 2 No 

I-5 NB Eight Mile Rd to Hammer Ln 70 71 1 No 

I-5 SB Eight Mile Rd to Hammer Ln 69 71 2 No 

SR 160 (Freeport 
Blvd) 

Sacramento City Limits to 
Freeport Bridge 

59 70 11 Yes 

SR 160 (Freeport 
Blvd/ River Rd) 

Freeport Bridge to Scribner Rd 55 70 15 Yes 

SR 160 Scribner Rd to Hood Franklin Rd 53 70 17 Yes 

SR 160 Hood Franklin Rd to Lambert Rd 55 72 17 Yes 

SR 160 Lambert Rd to Paintersville 
Bridge 

53 72 19 Yes 

SR 160 (Paintersville 
Bridge) 

Sutter Slough Bridge Rd to SR 
160 (River Rd) 

53 72 19 Yes 
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Roadway Segment 

Existing 
Noise 
Level, dBA 

Future 
With-
Project 
Noise Level, 
dBA 

Noise Level 
Increase, dB 

Adverse 
Impact due 
to Traffic 
Noise? 

SR 160 Paintersville Bridge to Walnut 
Grove Bridge 

53 73 20 Yes 

SR 160 Walnut Grove Bridge to A St 
(Isleton) 

59 74 15 Yes 

SR 160 A St (Isleton) to SR 12 58 74 16 Yes 

SR 160 SR 12 to Brannan Island Rd 62 74 12 Yes 

SR 84 West Sacramento City Limits to 
Courtland Rd 

55 67 12 Yes 

SR 84 (Courtland Rd/ 
Ryer Ave) 

Courtland Rd to Cache Slough 
Ferry 

46 52 6 No 

I-80 EB Suisun Valley Rd to SR 12 73 76 3 No 

I-80 WB Suisun Valley Rd to SR 12 74 77 3 No 

SR 12 EB I-80 to Beck Ave 65 72 7 Yes 

SR 12 WB I-80 to Beck Ave 64 72 8 Yes 

SR 12 Beck Ave to Sunset Ave/ Grizzly 
Island Rd 

68 75 7 Yes 

SR 12 Sunset Ave/ Grizzly Island Rd to 
Walters Rd/ 

66 74 8 Yes 

SR 12 Walters Rd/ to SR 113 63 74 11 Yes 

SR 12 SR 113 to SR 84 (River Rd) 64 74 10 Yes 

SR 12 (Rio Vista 
Bridge) 

SR 84 (River Rd) to SR 160 
(River Rd) 

64 74 10 Yes 

SR 12 SR 160 (River Rd) to 
Sacramento Co./ SJ Co. Line 

62 65 3 No 

SR 12 Sacramento Co./ SJ Co. Line to I-
5 

63 65 2 No 

I-80 EB SR 113 to Pedrick Rd 71 73 2 No 

I-80 WB SR 113 to Pedrick Rd 71 72 1 No 

SR 113 I-80 to Dixon City Limits 64 69 5 Yes 

SR 113 Dixon City Limits to SR 12 57 69 12 Yes 

SR 4 (Marsh Creek 
Rd) 

Vasco Rd to Byron Hwy 61 71 10 Yes 

SR 4 Marsh Creek Rd to Discovery 
Bay Blvd 

63 71 8 Yes 

SR 4 Discovery Bay Blvd to Tracy 
Blvd 

61 71 10 Yes 

SR 4 Tracy Blvd to I-5 64 71 7 Yes 

I-5 NB SR 4 (Freeway) to SR 4 (Charter 
Way) 

71 74 3 No 

I-5 SB SR 4 (Freeway) to SR 4 (Charter 
Way) 

72 74 2 No 
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Roadway Segment 

Existing 
Noise 
Level, dBA 

Future 
With-
Project 
Noise Level, 
dBA 

Noise Level 
Increase, dB 

Adverse 
Impact due 
to Traffic 
Noise? 

I-5 NB SR 4 (Charter Way) to Eighth 
Street 

71 74 3 No 

I-5 SB SR 4 (Charter Way) to Eighth 
Street 

72 74 2 No 

I-205 EB I-580 to Mountain House Pkwy 69 71 2 No 

I-205 WB I-580 to Mountain House Pkwy 69 70 1 No 

I-205 EB Mountain House Pkwy to 
Eleventh St 

69 71 2 No 

I-205 WB Mountain House Pkwy to 
Eleventh St 

68 70 2 No 

I-205 EB Grant Line Rd to Tracy Blvd 68 70 2 No 

I-205 WB Grant Line Rd to Tracy Blvd 67 70 3 No 

I-205 EB Tracy Blvd to MacArthur Dr 68 70 2 No 

I-205 WB Tracy Blvd to MacArthur Dr 68 70 2 No 

A St/4th St/ Jackson 
Blvd. 

SR 160 to Isleton City Limits 48 51 3 No 

Main Street (Old SR 
4) 

SR 160 to Cypress Rd 62 67 5 Yes 

Main Street (Old SR 
4) 

Cypress Rd to Delta Rd (Oakley 
City Limits) 

61 67 6 Yes 

Cypress Rd Main Street to Bethel Island Rd 58 59 1 No 

Bethel Island Rd Cypress Rd to Oakley City Limits 55 56 1 No 

Delta Rd Main Street to Byron Hwy 55 56 1 No 

Pocket Rd I-5 to Freeport Blvd 63 69 6 Yes 

Freeport Blvd (Old 
SR 160) 

Pocket Rd to Sacramento City 
Limits 

56 69 13 Yes 

Freeport Bridge River Rd to SR 160 (Freeport 
Blvd) 

55 62 7 Yes 

Hood Franklin Rd SR 160 (River Rd) to I-5 51 71 20 Yes 

Lambert Rd SR 160 (River Rd) to Herzog Rd 44 64 20 Yes 

Lambert Rd Herzog Rd to Franklin Blvd 46 64 18 Yes 

Franklin Blvd Lambert Rd to Twin Cities Rd 48 64 16 Yes 

Twin Cities Rd River Rd to I-5 53 60 7 Yes 

Twin Cities Rd I-5 to Franklin Blvd 55 64 9 Yes 

Sutter Slough Bridge 
Rd 

Sacramento Co./ Yolo Co. Line to 
Paintersville Bridge 

50 65 15 Yes 

River Rd Paintersville Bridge to Twin 
Cities Rd 

51 53 2 No 

River Rd Twin Cities Rd to Walnut Grove 
Bridge 

55 60 5 Yes 

Walnut Grove Walnut Grove Bridge to 55 61 6 Yes 
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Roadway Segment 

Existing 
Noise 
Level, dBA 

Future 
With-
Project 
Noise Level, 
dBA 

Noise Level 
Increase, dB 

Adverse 
Impact due 
to Traffic 
Noise? 

Rd/River Rd Sacramento Co./ SJ Co. Line 

Isleton Rd River Rd (Walnut 
Grove)/Isleton Rd Bridge to 1.5 
miles west of Isleton Rd Bridge 

54 55 1 No 

Race Track Rd/ Tyler 
Island Rd 

Walnut Grove Rd to Southern 
End of Tyler Island 

45 50 5 No 

Tyler Island Rd Southern End of Tyler Island to 
SR 160 (River Rd) 

46 50 4 No 

Jackson Slough Rd Isleton City Limits to SR 12 47 51 4 No 

Jackson Slough Rd Brannan Island Rd to SR 12 47 50 3 No 

Walnut Grove Rd Sacramento Co./ SJ Co. Line to I-
5 

53 66 13 Yes 

Peltier Rd Blossom Rd to I-5 44 64 20 Yes 

Tracy Blvd SR 4 to Clifton Court Rd 53 67 14 Yes 

Tracy Blvd Clifton Court Rd to Tracy City 
Limits 

52 67 15 Yes 

Byron Hwy Alameda Co./San Joaquin Co. 
Line to Mountain House Pkwy 

59 65 6 Yes 

Mountain House 
Pkwy 

Byron Hwy to Arnaudo Blvd 54 65 11 Yes 

Mountain House 
Pkwy 

Arnaudo Blvd to I-205 58 65 7 Yes 

Eight Mile Rd Stockton City Limits to I-5 58 65 7 Yes 

Tracy Blvd Tracy City Limits to I-205 58 67 9 Yes 

Harbor Blvd Industrial Blvd to US 50 63 67 4 No 

Industrial Blvd/ Lake 
Washington Blvd 

Harbor Blvd to Jefferson Blvd 62 66 4 No 

Jefferson Blvd (Old 
SR 84) 

Lake Washington Blvd to 
Southport Pkwy 

62 66 4 No 

Jefferson Blvd (Old 
SR 84) 

Southport Pkwy to West 
Sacramento City Limits 

51 65 14 Yes 

River Rd Freeport Bridge to Courtland Rd 54 55 1 No 

River Rd Courtland Rd to Sacramento 
Co./ Yolo Co. Line 

48 65 17 Yes 

Courtland Rd SR 84 to River Rd 48 65 17 Yes 

 1 

 2 

As shown in Table 23-30, predicted future loudest-hour traffic noise levels from project-generated 3 
worker commutes and truck trips would result in a noise level of 60 dBA Leq or more, and an 4 
increase of 5 dB or more compared to existing traffic noise levels along 57 project roadway 5 
segments. 6 
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During intake construction, segments of SR 160 between Freeport Bridge and Walnut Grove Bridge 1 
would be temporarily realigned around intake construction sites. As a result, future project noise 2 
levels would further increase at residences located near intake sites. Under Alternative 1B, noise 3 
levels at receivers near realigned segments of SR 160 would increase by up to 12 dB in addition to 4 
the noise increase shown in Table 23-30. 5 

Traffic noise from haul trucks and commuter vehicles on public roads is predicted to exceed daytime 6 
traffic noise thresholds at nearby residences, parks and other uses at affected parcels indicated in 7 
Table 23-30A. Traffic noise contours are shown in Appendix 23A. 8 

Table 23-30A. Land Use Zones Adjacent to Project Haul Routes Affected by Increases in Traffic 9 
Noise, East Conveyance Alignment Option 10 

Location Zoning 

Total Affected Parcels, Daytime 
Threshold (60 dBA Leq [1h]) and a 5 
dB increase over existing levels 

Alameda County Agricultural/Other a 10 

Contra Costa County Agricultural/Other a 363 

 Residential 3 

Sacramento County – including River 
Road near the community of Hood; 
neighborhoods in the community of 
Hood; Lambert Road; Vorden Road. 

Residential 120 

Natural/Recreational 156 

Agricultural/Other a 576 

San Joaquin County Residential 77 

 Natural/Recreational 1 

 Agricultural/Other a 210 

City of Stockton  147 

City of Tracy  11 

Solano County Natural/Recreational 9 

 Agricultural/Other a 648 

Yolo County – including County Road 
E9 near the community of Clarksburg; 
neighborhoods in the community of 
Clarksburg. 

Agricultural/Other a 95 

  

  

City of West Sacramento  21 

Other Jurisdictions  538 

a Includes agricultural or unclassified use that permits residential use. 

 11 

Mitigation Measure NOI-1b: Prior to Construction, Initiate a Complaint/Response 12 
Tracking Program 13 

Please see Mitigation Measure NOI-1b under Impact NOI-1 in the discussion of Alternative 1A. 14 

Achievable noise reduction varies by measure. Shutting off a piece of equipment would eliminate its 15 
contribution to ambient noise. Noise barriers and enclosures would provide noise reduction within 16 
the discrete area shielding noise from surrounding noise sensitive receptors. Barriers can provide 5 17 
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to 15 dB of noise reduction depending configuration relative to surrounding terrain. Although 1 
implementation of these measures will reduce the impact, it is not anticipated that feasible 2 
measures will be available in all situations to reduce construction noise to levels below the 3 
applicable thresholds. This impact would therefore be significant and unavoidable. 4 
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23.3.3.4 Alternative 1C—Dual Conveyance with West Alignment and 1 

Intakes W1–W5 (15,000 cfs; Operational Scenario A) 2 

Impact NOI-1: Exposure of Noise-Sensitive Land Uses to Noise from Construction of Water 3 
Conveyance Facilities 4 

Table 23-37. Predicted Loudest-hour Future Traffic Noise Levels on Commuter Roads and Haul Routes, 5 
West Alignment 6 

Roadway Segment 

Existing 
Noise 
Level, dBA 

Future 
With-
Project 
Noise Level, 
dBA 

Noise Level 
Increase, dB 

Adverse 
Impact due 
to Traffic 
Noise? 

Byron Hwy Contra Costa Co./ Alameda Co. 
Line to Alameda Co./San Joaquin 
Co. Line 

58 68 10 Yes 

Brentwood Blvd Delta Rd (Oakley City Limits) to 
Balfour Rd 

61 69 8 Yes 

Brentwood Blvd Balfour Rd to Brentwood City 
Limits (South)  

60 68 8 Yes 

Balfour Rd Brentwood Blvd to Brentwood 
City Limits 

61 65 4 No 

Bethel Island Rd Oakley City Limits to End 55 58 3 No 

Balfour Rd Brentwood City Limits to Byron 
Hwy 

54 63 9 Yes 

Old SR 41 Brentwood City Limits (South) 
to Marsh Creek Rd 

62 69 7 Yes 

Byron Hwy Delta Rd to Old SR 4 53 65 12 Yes 

Byron Hwy SR 4 to Contra Costa Co./ 
Alameda Co. Line 

59 68 9 Yes 

I-5 NB Florin Rd to Pocket Rd 72 75 3 No 

I-5 SB Florin Rd to Pocket Rd 72 75 3 No 

I-5 NB Pocket Rd to Laguna Blvd 72 73 1 No 

I-5 SB Pocket Rd to Laguna Blvd 72 73 1 No 

I-5 NB Laguna Blvd to Elk Grove Blvd 70 70 0 No 

I-5 SB Laguna Blvd to Elk Grove Blvd 70 70 0 No 

I-5 NB 
Elk Grove Blvd to Hood Franklin 
Rd 

68 68 0 No 

I-5 SB 
Elk Grove Blvd to Hood Franklin 
Rd 

68 69 1 No 

I-5 NB 
Hood Franklin Rd to Twin Cities 
Rd 

67 68 1 No 

I-5 SB 
Hood Franklin Rd to Twin Cities 
Rd 

67 68 1 No 

I-5 NB 
Twin Cities Rd to Walnut Grove 
Rd 

67 71 4 No 
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Roadway Segment 

Existing 
Noise 
Level, dBA 

Future 
With-
Project 
Noise Level, 
dBA 

Noise Level 
Increase, dB 

Adverse 
Impact due 
to Traffic 
Noise? 

I-5 SB 
Twin Cities Rd to Walnut Grove 
Rd 

67 72 5 Yes 

I-5 NB Walnut Grove Rd to Peltier Rd 67 72 5 Yes 

I-5 SB Walnut Grove Rd to Peltier Rd 67 72 5 Yes 

I-5 NB Peltier Rd to Turner Rd 67 68 1 No 

I-5 SB Peltier Rd to Turner Rd 68 68 0 No 

I-5 NB Turner Rd to SR 12 68 70 2 No 

I-5 SB Turner Rd to SR 12 66 69 3 No 

I-5 NB SR 12 to Eight Mile Rd 68 69 1 No 

I-5 SB SR 12 to Eight Mile Rd 68 69 1 No 

I-5 NB Eight Mile Rd to Hammer Ln 70 71 1 No 

I-5 SB Eight Mile Rd to Hammer Ln 69 70 1 No 

SR 160 (Freeport 
Blvd) 

Sacramento City Limits to 
Freeport Bridge 

59 72 13 Yes 

SR 160 (Freeport 
Blvd/ River Rd) 

Freeport Bridge to Scribner Rd 55 56 1 No 

SR 160 Scribner Rd to Hood Franklin Rd 53 55 2 No 

SR 160 Hood Franklin Rd to Lambert Rd 55 56 1 No 

SR 160 Lambert Rd to Paintersville 
Bridge 

53 55 2 No 

SR 160 (Paintersville 
Bridge) 

Sutter Slough Bridge Rd to SR 
160 (River Rd) 

53 71 18 Yes 

SR 160 Paintersville Bridge to Walnut 
Grove Bridge 

53 74 21 Yes 

SR 160 Walnut Grove Bridge to A St 
(Isleton) 

59 74 15 Yes 

SR 160 A St (Isleton) to SR 12 58 74 16 Yes 

SR 160 SR 12 to Brannan Island Rd 62 74 12 Yes 

SR 84 West Sacramento City Limits to 
Courtland Rd 

55 72 17 Yes 

SR 84 (Courtland Rd/ 
Ryer Ave) 

Courtland Rd to Cache Slough 
Ferry 

46 63 17 Yes 

I-80 EB Suisun Valley Rd to SR 12 73 76 3 No 

I-80 WB Suisun Valley Rd to SR 12 74 77 3 No 

SR 12 EB I-80 to Beck Ave 65 72 7 Yes 

SR 12 WB I-80 to Beck Ave 64 72 8 Yes 

SR 12 Beck Ave to Sunset Ave/ Grizzly 
Island Rd 

68 75 7 Yes 

SR 12 Sunset Ave/ Grizzly Island Rd to 
Walters Rd/ 

66 75 9 Yes 
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Roadway Segment 

Existing 
Noise 
Level, dBA 

Future 
With-
Project 
Noise Level, 
dBA 

Noise Level 
Increase, dB 

Adverse 
Impact due 
to Traffic 
Noise? 

SR 12 Walters Rd/ to SR 113 63 74 11 Yes 

SR 12 SR 113 to SR 84 (River Rd) 64 74 10 Yes 

SR 12 (Rio Vista 
Bridge) 

SR 84 (River Rd) to SR 160 
(River Rd) 

64 74 10 Yes 

SR 12 SR 160 (River Rd) to 
Sacramento Co./ SJ Co. Line 

62 68 6 Yes 

SR 12 Sacramento Co./ SJ Co. Line to I-
5 

63 68 5 Yes 

I-80 EB SR 113 to Pedrick Rd 71 73 2 No 

I-80 WB SR 113 to Pedrick Rd 71 73 2 No 

SR 113 I-80 to Dixon City Limits 64 70 6 Yes 

SR 113 Dixon City Limits to SR 12 57 70 13 Yes 

SR 4 (Marsh Creek 
Rd) 

Vasco Rd to Byron Hwy 61 70 9 Yes 

SR 4 Marsh Creek Rd to Discovery 
Bay Blvd 

63 70 7 Yes 

SR 4 Discovery Bay Blvd to Tracy 
Blvd 

61 70 9 Yes 

SR 4 Tracy Blvd to I-5 64 71 7 Yes 

I-5 NB 
SR 4 (Freeway) to SR 4 (Charter 
Way) 

71 74 3 No 

I-5 SB 
SR 4 (Freeway) to SR 4 (Charter 
Way) 

72 74 2 No 

I-5 NB 
SR 4 (Charter Way) to Eighth 
Street 

71 74 3 No 

I-5 SB 
SR 4 (Charter Way) to Eighth 
Street 

72 74 2 No 

I-205 EB I-580 to Mountain House Pkwy 69 72 3 No 

I-205 WB I-580 to Mountain House Pkwy 69 71 2 No 

I-205 EB 
Mountain House Pkwy to 
Eleventh St 

69 72 3 No 

I-205 WB 
Mountain House Pkwy to 
Eleventh St 

68 71 3 No 

I-205 EB Grant Line Rd to Tracy Blvd 68 69 1 No 

I-205 WB Grant Line Rd to Tracy Blvd 67 68 1 No 

I-205 EB Tracy Blvd to MacArthur Dr 68 69 1 No 

I-205 WB Tracy Blvd to MacArthur Dr 68 68 0 No 

A St/4th St/ Jackson 
Blvd. 

SR 160 to Isleton City Limits 48 51 3 No 

Main Street (Old SR 
4) 

SR 160 to Cypress Rd 62 69 7 Yes 



 Noise 
 

 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

23-39 
2015 

ICF 00139.14 

 

Roadway Segment 

Existing 
Noise 
Level, dBA 

Future 
With-
Project 
Noise Level, 
dBA 

Noise Level 
Increase, dB 

Adverse 
Impact due 
to Traffic 
Noise? 

Main Street (Old SR 
4) 

Cypress Rd to Delta Rd (Oakley 
City Limits) 

61 69 8 Yes 

Cypress Rd Main Street to Bethel Island Rd 58 65 7 Yes 

Bethel Island Rd Cypress Rd to Oakley City Limits 55 58 3 No 

Delta Rd Main Street to Byron Hwy 55 66 11 Yes 

Pocket Rd I-5 to Freeport Blvd 63 71 8 Yes 

Freeport Blvd (Old 
SR 160) 

Pocket Rd to Sacramento City 
Limits 

56 70 14 Yes 

Freeport Bridge River Rd to SR 160 (Freeport 
Blvd) 

55 70 15 Yes 

Hood Franklin Rd SR 160 (River Rd) to I-5 51 53 2 No 

Lambert Rd SR 160 (River Rd) to Herzog Rd 44 49 5 No 

Lambert Rd Herzog Rd to Franklin Blvd 46 49 3 No 

Franklin Blvd Lambert Rd to Twin Cities Rd 48 51 3 No 

Twin Cities Rd River Rd to I-5 53 69 16 Yes 

Twin Cities Rd I-5 to Franklin Blvd 55 56 1 No 

Sutter Slough Bridge 
Rd 

Sacramento Co./ Yolo Co. Line to 
Paintersville Bridge 

50 72 22 Yes 

River Rd Paintersville Bridge to Twin 
Cities Rd 

51 69 18 Yes 

River Rd Twin Cities Rd to Walnut Grove 
Bridge 

55 58 3 No 

Walnut Grove 
Rd/River Rd 

Walnut Grove Bridge to 
Sacramento Co./ SJ Co. Line 

55 70 15 Yes 

Isleton Rd River Rd (Walnut 
Grove)/Isleton Rd Bridge to 1.5 
miles west of Isleton Rd Bridge 

54 55 1 No 

Race Track Rd/ Tyler 
Island Rd 

Walnut Grove Rd to Southern 
End of Tyler Island 

45 49 4 No 

Tyler Island Rd Southern End of Tyler Island to 
SR 160 (River Rd) 

46 49 3 No 

Jackson Slough Rd Isleton City Limits to SR 12 47 50 3 No 

Jackson Slough Rd Brannan Island Rd to SR 12 47 50 3 No 

Walnut Grove Rd Sacramento Co./ SJ Co. Line to I-
5 

53 70 17 Yes 

Peltier Rd Blossom Rd to I-5 44 49 5 No 

Tracy Blvd SR 4 to Clifton Court Rd 53 54 1 No 

Tracy Blvd Clifton Court Rd to Tracy City 
Limits 

52 53 1 No 

Byron Hwy Alameda Co./San Joaquin Co. 
Line to Mountain House Pkwy 

59 68 9 Yes 
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Roadway Segment 

Existing 
Noise 
Level, dBA 

Future 
With-
Project 
Noise Level, 
dBA 

Noise Level 
Increase, dB 

Adverse 
Impact due 
to Traffic 
Noise? 

Mountain House 
Pkwy 

Byron Hwy to Arnaudo Blvd 54 68 14 Yes 

Mountain House 
Pkwy 

Arnaudo Blvd to I-205 58 68 10 Yes 

Eight Mile Rd Stockton City Limits to I-5 58 59 1 No 

Tracy Blvd Tracy City Limits to I-205 58 59 1 No 

Harbor Blvd Industrial Blvd to US 50 63 71 8 Yes 

Industrial Blvd/ Lake 
Washington Blvd 

Harbor Blvd to Jefferson Blvd 62 71 9 Yes 

Jefferson Blvd (Old 
SR 84) 

Lake Washington Blvd to 
Southport Pkwy 

62 71 9 Yes 

Jefferson Blvd (Old 
SR 84) 

Southport Pkwy to West 
Sacramento City Limits 

51 70 19 Yes 

River Rd Freeport Bridge to Courtland Rd 54 70 16 Yes 

River Rd Courtland Rd to Sacramento 
Co./ Yolo Co. Line 

48 72 24 Yes 

Courtland Rd SR 84 to River Rd 48 70 22 Yes 

 1 

 2 

As shown in Table 23-37, predicted future loudest-hour traffic noise levels from project-generated 3 
worker commutes and truck trips would result in a noise level of 60 dBA Leq or more, and an 4 
increase of 5 dB or more compared to existing traffic noise levels along 55 project roadway 5 
segments. 6 

During intake construction, segments of County Highway E9 would be temporarily realigned around 7 
intake construction sites. Under the west alignment alternative, no additional noise increase is 8 
anticipated at residences adjacent to intake construction sites. 9 

Traffic noise from haul trucks and commuter vehicles on public roads is predicted to exceed daytime 10 
traffic noise thresholds at nearby residences, parks and other uses at affected parcels indicated in 11 
Table 23-37A. Traffic noise contours are shown in Appendix 23A. 12 
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Table 23-37A. Land Use Zones Adjacent to Project Haul Routes Affected by Increases in Traffic 1 
Noise, West Conveyance Alignment Option 2 

Location Zoning 

Total Affected Parcels, Daytime 
Threshold (60 dBA Leq [1h]) and a 
5 dB increase over existing levels 

Alameda County Agricultural/Other a 10 

Contra Costa County Agricultural/Other a 537 

 Residential 14 

Sacramento County – including River 
Road near the community of Hood; 
neighborhoods in the community of 
Hood; Lambert Road; Vorden Road. 

Residential 69 

Natural/Recreational 125 

Agricultural/Other a 426 

San Joaquin County Residential 73 

 Natural/Recreational 3 

 Agricultural/Other a 179 

City of Stockton  70 

Solano County Natural/Recreational 9 

 Agricultural/Other a 691 

Yolo County – including County Road E9 
near the community of Clarksburg; 
neighborhoods in the community of 
Clarksburg. 

Agricultural/Other a 284 

Residential 11 

  

City of West Sacramento  199 

Other Jurisdictions  660 

a Includes agricultural or unclassified use that permits residential use. 

 3 

Mitigation Measure NOI-1b: Prior to Construction, Initiate a Complaint/Response 4 
Tracking Program 5 

Please see Mitigation Measure NOI-1b under Impact NOI-1 in the discussion of Alternative 1A. 6 

Achievable noise reduction varies by measure. Shutting off a piece of equipment would eliminate its 7 
contribution to ambient noise. Noise barriers and enclosures would provide noise reduction within 8 
the discrete area shielding noise from surrounding noise sensitive receptors. Barriers can provide 5 9 
to 15 dB of noise reduction depending configuration relative to surrounding terrain. Although 10 
implementation of these measures will reduce the impact, it is not anticipated that feasible 11 
measures will be available in all situations to reduce construction noise to levels below the 12 
applicable thresholds. This impact would therefore be significant and unavoidable. 13 

23.3.3.9 Alternative 4—Dual Conveyance with Modified Pipeline/Tunnel 14 

and Intakes 2, 3, and 5 (9,000 cfs; Operational Scenario H) 15 

Three intakes would be constructed under Alternative 4 on the east bank of the Sacramento River. 16 
This alternative would also construct an intermediate forebay, and the conveyance facility would be 17 
a buried pipeline (see Figures 3-9 and 3-10 in Chapter 3, Description of Alternatives). 18 
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Impact NOI-1: Exposure of Noise-Sensitive Land Uses to Noise from Construction of Water 1 
Conveyance Facilities 2 

NEPA Effects: 3 

Construction of Intakes 4 

Potential reasonable worst-case equipment noise levels from construction of the intakes were 5 
evaluated by combining the noise levels of the six loudest pieces of equipment that would likely 6 
operate at the same time (heavy trucks). Assuming 100% utilization within a given hour of day, the 7 
combined noise level is 96 dBA Leq (1hr) at 50 feet. The estimated sound levels from construction as 8 
a function of distance based on calculated point-source attenuation over “soft” (i.e., acoustically 9 
absorptive) ground are shown in Table 23-59. 10 

Table 23-59. Predicted Noise Levels from Construction Activities 11 

Distance Between Source and Receiver (feet) Calculated Leq (1hr) 

50 96 

100 88 

200 80 

400 72 

600 68 

800 64 

1,000 62 

1,200 60 

1,500 57 

2,000 54 

2,500 51 

2,800 50 

3,000 49 

4,000 46 

5,280 43 

Notes: Calculations are based on Federal Transit Administration 2006. Calculations do not include the 
effects, if any, of local shielding from walls, topography, or other barriers that may reduce sound 
levels further. 

Bold denotes daytime (1hr) and nighttime (1hr) noise thresholds. 

Leq (1 hour) = hourly-equivalent sound level (over 1 hour). 

dBA = A-weighted decibel. 

 12 

Estimated sound levels from impact pile driving conducted during periods of construction described 13 
above are shown in Table 23-60.  14 

Typically noise from pile driving is not constant; however, because multiple pile drivers would be 15 
used, a utilization factor of 100% has been applied. Use of the pile driver simultaneously with noise 16 
from other equipment in Table 23-16 would produce a combined level of 102 dBA Leq (1hr) at 50 17 
feet, as shown in Table 23-60. 18 



 Noise 
 

 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

23-43 
2015 

ICF 00139.14 

 

The results shown in Table 23-60 indicate that during periods of pile driving, residences within 1 
2,000 feet of an active intake construction site could be exposed to construction noise in excess of 2 
the 60 dBA Leq (1hr) daytime threshold. The nighttime threshold of 50 dBA Lmax would be exceeded 3 
at a distance of 2,800 feet. Construction noise contours are shown in Appendix 23A. 4 

Table 23-60. Predicted Noise Levels from Construction—Pile Driving and Construction Equipment 5 
for Intake Structures 6 

Distance Between Source and Receiver (feet) 
Calculated Daytime Leq (1hr) 
Sound Level (dBA) Nighttime Leq (1hr) 

50 102 96 

100 94 88 

200 86 80 

400 79 72 

600 74 68 

800 71 64 

1,000 68 62 

1,200 66 60 

1,500 63 57 

2,000 60 54 

2,500 58 51 

2,800 56 50 

3,000 56 49 

4,000 52 46 

4,500 51 45 

5,000 50 43 

5,280 49 43 

Notes: Calculations are based on Federal Transit Administration 2006. Calculations do not include the 
effects, if any, of local shielding from walls, topography, or other barriers that may reduce sound 
levels further. 

Bold denotes daytime and nighttime noise thresholds. 

Leq (1hr) = hourly-equivalent sound level (over 1 hour). 

dBA = A-weighted decibel. 

 7 

While equipment could operate at any work area identified for this alternative, longer-term impacts 8 
at noise-sensitive receiver locations are expected to occur at those sites where the duration and 9 
intensity of construction activities would be greatest. The work areas for construction of Intakes 2, 3 10 
and 5 would extend through several residential areas and communities located near the Sacramento 11 
River. Noise from intake construction activities is predicted to exceed daytime and nighttime noise 12 
thresholds at nearby residences  and outdoor use areas indicated in Table 23-61. 13 

Although this assessment includes daytime and nighttime construction noise estimates, construction 14 
of the intakes would primarily occur during daytime hours. If nighttime construction of the intakes 15 
were to occur, noise levels could be the same as that generated during daytime hours. 16 

The effect of exposing these noise-sensitive land uses to noise increases above thresholds would be 17 
adverse. Mitigation Measures NOI-1a and NOI-1b would be available to reduce this effect. 18 
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Table 23-61. Land Use Affected by Equipment Noise from Construction of Intakes, Alternative 4 1 

Location Zoning 

Daytime Threshold 
(60 dBA Leq [1h]) 

Nighttime Threshold 
(50 dBA Leq [1h]) 

Total Affected Parcels Total Affected Parcels 

Sacramento County – 
including River Road across 
the river from the 
community of Clarksburg. 

Residential 121 121 

Natural/Recreational 6 6 

Agricultural/Othera 116 124 

Schools None N/A 

Contra Costa County Agricultural/Othera 5 5 

San Joaquin County Agricultural/Othera 57 74 

Yolo County – including 
County Road E9 near the 
community of Clarksburg; 
neighborhoods in the 
community of Clarksburg. 

Residential 27 70 

Natural/Recreational 3 5 

Agricultural/Othera 104 105 

Schools None N/A 

a Includes agricultural or unclassified use that permits residential use. 

 2 

Construction of Conveyance (Tunnel), Forebays, and Barge Unloading Facilities 3 

Potential reasonable worst-case equipment noise levels from construction work areas adjacent to 4 
tunnel shaft sites would be comparable to those listed for the intake sites in Table 23-59. Assuming 5 
100% equipment utilization within a given hour of day, the combined noise level at work areas is 96 6 
dBA Leq (1hr) at 50 feet. 7 

The results shown in Table 23-59 indicate that noise-sensitive land uses within 1,200 feet of an 8 
active tunnel work area could be exposed to construction noise in excess of the daytime (7 a.m. to 10 9 
p.m.) noise threshold of 60 dBA Leq (1hr). The nighttime threshold of 50 dBA Leq would be exceeded 10 
at a distance of 2,800 feet. 11 

While equipment could operate at any work area identified for this alternative, longer-term impacts 12 
at noise-sensitive receiver locations are expected to occur at those sites where the duration and 13 
intensity of construction activities would be greatest. This includes all construction sites along the 14 
tunnel conveyance alignment, as well as at the site of the Byron Tract Forebay adjacent to and south 15 
of Clifton Court Forebay. For a map of the proposed pipeline/tunnel alignment under Alternative 4, 16 
see Mapbook Figure M3-4. The tunnel and forebay construction work areas would extend through 17 
several residential areas and communities near the Sacramento River. Noise from construction 18 
activities is predicted to exceed daytime and nighttime noise thresholds at nearby residences and 19 
outdoor use areas indicated in Table 23-62. 20 

Although this assessment includes daytime and nighttime construction noise estimates for the 21 
forebays, barge unloading facilities, and conveyance tunnels, construction of the forebays and barge 22 
unloading facilities would primarily occur during daytime hours. If nighttime construction of the 23 
forebays and barge unloading facilities were to occur, noise levels could be the same as those 24 
generated during daytime hours. Construction of the conveyance tunnels and RTM storage actions 25 
would occur on a 24-hour basis. 26 

The effect of exposing these noise-sensitive land uses to noise increases above thresholds would be 27 
adverse. Mitigation Measures NOI-1a and NOI-1b are available to reduce this effect. 28 
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Table 23-62. Land Use Affected by Equipment Noise from Construction of Conveyance and 1 
Associated Facilities, Alternative 4 2 

Location Zoning 

Daytime Threshold 
(60 dBA Leq [1h]) 

Nighttime Threshold 
(50 dBA Leq [1h]) 

Total Affected Parcels Total Affected Parcels 

Sacramento County – 
including River Road near the 
community of Hood; 
neighborhoods in the 
community of Hood; Lambert 
Road; Twin Cities Road. 

Residential 118 120 

Natural/Recreational 7 18 

Agricultural/Othera 237 394 

Schools None N/A 

Yolo County – including 
County Road E9 near the 
community of Clarksburg; 
neighborhoods in the 
community of Clarksburg. 

Residential 10 105 

Natural/Recreational 1 6 

Agricultural/Othera 99 104140 

Schools None N/A 

San Joaquin County Residential 8 18 

Natural/Recreational 4 8 

Agricultural/Othera 239 521 

Contra Costa County Agricultural/Othera 125 216 

 Natural/Recreational 1 2 

Alameda County Agricultural/Othera 13 22 

a Includes agricultural or unclassified use that permits residential use. 

 3 

Truck Trips and Worker Commutes 4 

Project-generated heavy trucks and worker commutes are predicted to result in increased traffic 5 
noise levels at noise-sensitive land uses adjacent to local roadways. Based on information provided 6 
by DWR as part of the cost estimate (see Appendix 22A), project-generated vehicle traffic volumes 7 
for the pipeline/tunnel conveyance alternative are predicted to have a maximum heavy truck 8 
composition of 41%, which was assumed to apply to any of the local roadways under a worst-case 9 
noise scenario. Future noise levels at a reference distance of 100 feet are shown in Table 23-63. 10 
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Table 23-63. Predicted Loudest-hour Future Traffic Noise Levels on Commuter Roads and Haul Routes, 1 
Alternative 4 2 

Roadway Segment 

Existing 
Noise 
Level, dBA 

Future 
With-
Project 
Noise Level, 
dBA 

Noise Level 
Increase, dB 

Adverse 
Impact due to 
Traffic Noise? 

Byron Hwy Contra Costa Co./ Alameda Co. 
Line to Alameda Co./San Joaquin 
Co. Line 

58 66 8 Yes 

Brentwood Blvd Delta Rd (Oakley City Limits) to 
Balfour Rd 

61 67 6 Yes 

Brentwood Blvd Balfour Rd to Brentwood City 
Limits (South)  

60 67 7 Yes 

Balfour Rd Brentwood Blvd to Brentwood 
City Limits 

61 62 1 No 

Bethel Island Rd Oakley City Limits to End 55 56 1 No 

Balfour Rd Brentwood City Limits to Byron 
Hwy 

54 56 2 No 

Old SR 41 Brentwood City Limits (South) 
to Marsh Creek Rd 

62 67 5 Yes 

Byron Hwy Delta Rd to Old SR 4 53 55 2 No 

Byron Hwy SR 4 to Contra Costa Co./ 
Alameda Co. Line 

59 67 8 Yes 

I-5 NB Florin Rd to Pocket Rd 72 74 2 No 

I-5 SB Florin Rd to Pocket Rd 72 74 2 No 

I-5 NB Pocket Rd to Laguna Blvd 72 72 0 No 

I-5 SB Pocket Rd to Laguna Blvd 72 72 0 No 

I-5 NB Laguna Blvd to Elk Grove Blvd 70 71 1 No 

I-5 SB Laguna Blvd to Elk Grove Blvd 70 71 1 No 

I-5 NB 
Elk Grove Blvd to Hood Franklin 
Rd 

68 71 3 No 

I-5 SB 
Elk Grove Blvd to Hood Franklin 
Rd 

68 71 3 No 

I-5 NB 
Hood Franklin Rd to Twin Cities 
Rd 

67 71 4 No 

I-5 SB 
Hood Franklin Rd to Twin Cities 
Rd 

67 71 4 No 

I-5 NB 
Twin Cities Rd to Walnut Grove 
Rd 

67 71 4 No 

I-5 SB 
Twin Cities Rd to Walnut Grove 
Rd 

67 71 4 No 

I-5 NB Walnut Grove Rd to Peltier Rd 67 69 2 No 

I-5 SB Walnut Grove Rd to Peltier Rd 67 69 2 No 

I-5 NB Peltier Rd to Turner Rd 67 69 2 No 

I-5 SB Peltier Rd to Turner Rd 68 69 1 No 
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Roadway Segment 

Existing 
Noise 
Level, dBA 

Future 
With-
Project 
Noise Level, 
dBA 

Noise Level 
Increase, dB 

Adverse 
Impact due to 
Traffic Noise? 

I-5 NB Turner Rd to SR 12 68 69 1 No 

I-5 SB Turner Rd to SR 12 66 68 2 No 

I-5 NB SR 12 to Eight Mile Rd 68 70 2 No 

I-5 SB SR 12 to Eight Mile Rd 68 69 1 No 

I-5 NB Eight Mile Rd to Hammer Ln 70 71 1 No 

I-5 SB Eight Mile Rd to Hammer Ln 69 70 1 No 

SR 160 (Freeport 
Blvd) 

Sacramento City Limits to 
Freeport Bridge 

59 67 8 Yes 

SR 160 (Freeport 
Blvd/ River Rd) 

Freeport Bridge to Scribner Rd 55 66 11 Yes 

SR 160 Scribner Rd to Hood Franklin Rd 53 66 13 Yes 

SR 160 Hood Franklin Rd to Lambert Rd 55 68 13 Yes 

SR 160 Lambert Rd to Paintersville 
Bridge 

53 68 15 Yes 

SR 160 (Paintersville 
Bridge) 

Sutter Slough Bridge Rd to SR 
160 (River Rd) 

53 68 15 Yes 

SR 160 Paintersville Bridge to Walnut 
Grove Bridge 

53 68 15 Yes 

SR 160 Walnut Grove Bridge to A St 
(Isleton) 

59 69 10 Yes 

SR 160 A St (Isleton) to SR 12 58 68 10 Yes 

SR 160 SR 12 to Brannan Island Rd 62 69 7 Yes 

SR 84 West Sacramento City Limits to 
Courtland Rd 

55 68 13 Yes 

SR 84 (Courtland Rd/ 
Ryer Ave) 

Courtland Rd to Cache Slough 
Ferry 

46 54 8 No 

I-80 EB Suisun Valley Rd to SR 12 73 75 2 No 

I-80 WB Suisun Valley Rd to SR 12 74 76 2 No 

SR 12 EB I-80 to Beck Ave 65 69 4 No 

SR 12 WB I-80 to Beck Ave 64 69 5 Yes 

SR 12 Beck Ave to Sunset Ave/ Grizzly 
Island Rd 

68 72 4 No 

SR 12 Sunset Ave/ Grizzly Island Rd to 
Walters Rd/ 

66 71 5 Yes 

SR 12 Walters Rd/ to SR 113 63 70 7 Yes 

SR 12 SR 113 to SR 84 (River Rd) 64 70 6 Yes 

SR 12 (Rio Vista 
Bridge) 

SR 84 (River Rd) to SR 160 
(River Rd) 

64 71 7 Yes 

SR 12 SR 160 (River Rd) to 
Sacramento Co./ SJ Co. Line 

62 65 3 No 
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Roadway Segment 

Existing 
Noise 
Level, dBA 

Future 
With-
Project 
Noise Level, 
dBA 

Noise Level 
Increase, dB 

Adverse 
Impact due to 
Traffic Noise? 

SR 12 Sacramento Co./ SJ Co. Line to I-
5 

63 65 2 No 

I-80 EB SR 113 to Pedrick Rd 71 73 2 No 

I-80 WB SR 113 to Pedrick Rd 71 73 2 No 

SR 113 I-80 to Dixon City Limits 64 69 5 Yes 

SR 113 Dixon City Limits to SR 12 57 68 11 Yes 

SR 4 (Marsh Creek 
Rd) 

Vasco Rd to Byron Hwy 61 68 7 Yes 

SR 4 Marsh Creek Rd to Discovery 
Bay Blvd 

63 69 6 Yes 

SR 4 Discovery Bay Blvd to Tracy 
Blvd 

61 68 7 Yes 

SR 4 Tracy Blvd to I-5 64 69 5 Yes 

I-5 NB 
SR 4 (Freeway) to SR 4 (Charter 
Way) 

71 73 2 No 

I-5 SB 
SR 4 (Freeway) to SR 4 (Charter 
Way) 

72 74 2 No 

I-5 NB 
SR 4 (Charter Way) to Eighth 
Street 

71 73 2 No 

I-5 SB 
SR 4 (Charter Way) to Eighth 
Street 

72 74 2 No 

I-205 EB I-580 to Mountain House Pkwy 69 71 2 No 

I-205 WB I-580 to Mountain House Pkwy 69 71 2 No 

I-205 EB 
Mountain House Pkwy to 
Eleventh St 

69 71 2 No 

I-205 WB 
Mountain House Pkwy to 
Eleventh St 

68 71 3 No 

I-205 EB Grant Line Rd to Tracy Blvd 68 70 2 No 

I-205 WB Grant Line Rd to Tracy Blvd 67 69 2 No 

I-205 EB Tracy Blvd to MacArthur Dr 68 70 2 No 

I-205 WB Tracy Blvd to MacArthur Dr 68 69 1 No 

A St/4th St/ Jackson 
Blvd. 

SR 160 to Isleton City Limits 48 50 2 No 

Main Street (Old SR 
4) 

SR 160 to Cypress Rd 62 67 5 Yes 

Main Street (Old SR 
4) 

Cypress Rd to Delta Rd (Oakley 
City Limits) 

61 67 6 Yes 

Cypress Rd Main Street to Bethel Island Rd 58 59 1 No 

Bethel Island Rd Cypress Rd to Oakley City Limits 55 57 2 No 

Delta Rd Main Street to Byron Hwy 55 55 0 No 

Pocket Rd I-5 to Freeport Blvd 63 67 4 No 
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Roadway Segment 

Existing 
Noise 
Level, dBA 

Future 
With-
Project 
Noise Level, 
dBA 

Noise Level 
Increase, dB 

Adverse 
Impact due to 
Traffic Noise? 

Freeport Blvd (Old 
SR 160) 

Pocket Rd to Sacramento City 
Limits 

56 65 9 Yes 

Freeport Bridge River Rd to SR 160 (Freeport 
Blvd) 

55 56 1 No 

Hood Franklin Rd SR 160 (River Rd) to I-5 51 66 15 Yes 

Lambert Rd SR 160 (River Rd) to Herzog Rd 44 66 22 Yes 

Lambert Rd Herzog Rd to Franklin Blvd 46 66 20 Yes 

Franklin Blvd Lambert Rd to Twin Cities Rd 48 58 10 No 

Twin Cities Rd River Rd to I-5 53 63 10 Yes 

Twin Cities Rd I-5 to Franklin Blvd 55 56 1 No 

Sutter Slough Bridge 
Rd 

Sacramento Co./ Yolo Co. Line to 
Paintersville Bridge 

50 66 16 Yes 

River Rd Paintersville Bridge to Twin 
Cities Rd 

51 57 6 No 

River Rd Twin Cities Rd to Walnut Grove 
Bridge 

55 63 8 Yes 

Walnut Grove 
Rd/River Rd 

Walnut Grove Bridge to 
Sacramento Co./ SJ Co. Line 

55 62 7 Yes 

Isleton Rd River Rd (Walnut 
Grove)/Isleton Rd Bridge to 1.5 
miles west of Isleton Rd Bridge 

54 58 4 No 

Race Track Rd/ Tyler 
Island Rd 

Walnut Grove Rd to Southern 
End of Tyler Island 

45 56 11 No 

Tyler Island Rd Southern End of Tyler Island to 
SR 160 (River Rd) 

46 49 3 No 

Jackson Slough Rd Isleton City Limits to SR 12 47 50 3 No 

Jackson Slough Rd Brannan Island Rd to SR 12 47 50 3 No 

Walnut Grove Rd Sacramento Co./ SJ Co. Line to I-
5 

53 62 9 Yes 

Peltier Rd Blossom Rd to I-5 44 48 4 No 

Tracy Blvd SR 4 to Clifton Court Rd 53 63 10 Yes 

Tracy Blvd Clifton Court Rd to Tracy City 
Limits 

52 63 11 Yes 

Byron Hwy Alameda Co./San Joaquin Co. 
Line to Mountain House Pkwy 

59 67 8 Yes 

Mountain House 
Pkwy 

Byron Hwy to Arnaudo Blvd 54 66 12 Yes 

Mountain House 
Pkwy 

Arnaudo Blvd to I-205 58 67 9 Yes 

Eight Mile Rd Stockton City Limits to I-5 58 60 2 No 

Tracy Blvd Tracy City Limits to I-205 58 64 6 Yes 
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Roadway Segment 

Existing 
Noise 
Level, dBA 

Future 
With-
Project 
Noise Level, 
dBA 

Noise Level 
Increase, dB 

Adverse 
Impact due to 
Traffic Noise? 

Harbor Blvd Industrial Blvd to US 50 63 68 5 Yes 

Industrial Blvd/ Lake 
Washington Blvd 

Harbor Blvd to Jefferson Blvd 62 68 6 Yes 

Jefferson Blvd (Old 
SR 84) 

Lake Washington Blvd to 
Southport Pkwy 

62 67 5 Yes 

Jefferson Blvd (Old 
SR 84) 

Southport Pkwy to West 
Sacramento City Limits 

51 66 15 Yes 

River Rd Freeport Bridge to Courtland Rd 54 54 0 No 

River Rd Courtland Rd to Sacramento 
Co./ Yolo Co. Line 

48 66 18 Yes 

Courtland Rd SR 84 to River Rd 48 66 18 Yes 

 1 

 2 

As shown in Table 23-63, predicted future loudest-hour traffic noise levels from project-generated 3 
worker commutes and truck trips would result in a noise level of 60 dBA Leq or more, and an 4 
increase of 5 dB or more compared to existing traffic noise levels along 50 project roadway 5 
segments. 6 

During intake construction, segments of SR 160 between Freeport Bridge and Walnut Grove Bridge 7 
would be temporarily realigned around intake construction sites. As a result, future project noise 8 
levels would further increase at residences located near intake sites. Under Alternative 4, noise 9 
levels at receivers near realigned segments of SR 160 would increase by up to 3 dB in addition to the 10 
noise increase shown in Table 23-63. 11 

Traffic noise from haul trucks and commuter vehicles on public roads is predicted to exceed daytime 12 
traffic noise thresholds at nearby residences, parks and other uses at affected parcels indicated in 13 
Table 23-63A. Traffic noise contours are shown in Appendix 23A. 14 
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Table 23-63A. Land Use Zones Adjacent to Project Haul Routes Affected by Increases in Traffic 1 
Noise, Modified Pipeline-Tunnel Conveyance Option 2 

Location Zoning 

Total Affected Parcels, Daytime 
Threshold (60 dBA Leq [1h]) and a 
5 dB increase over existing levels 

Alameda County Agricultural/Other a 10 

Contra Costa County Agricultural/Other a 363 

 Residential 3 

Sacramento County – including River Road 
near the community of Hood; 
neighborhoods in the community of Hood; 
Lambert Road; Vorden Road. 

Residential 116 

Natural/Recreational 155 

Agricultural/Other a 504 

San Joaquin County Residential 77 

 Natural/Recreational 1 

 Agricultural/Other a 192 

City of Stockton  70 

City of Tracy  11 

Solano County Natural/Recreational 9 

 Agricultural/Other a 589 

Yolo County – including County Road E9 
near the community of Clarksburg; 
neighborhoods in the community of 
Clarksburg. 

Agricultural/Other a 628 

  

  

City of West Sacramento  199 

Other jurisdictions  538 

a Includes agricultural or unclassified use that permits residential use. 

 3 

The increase in noise levels would exceed the project threshold for traffic noise and would be 4 
considered adverse. Mitigation Measures NOI-1a and NOI-1b are available to address this effect. 5 

Construction of Power Transmission Lines 6 

Potential reasonable worst-case equipment noise levels from construction of the power 7 
transmission lines were evaluated by combining the noise levels of the three loudest pieces of 8 
equipment that would likely operate at the same time (an excavator, a truck and a drill rig for 9 
driving micropiles for construction of towers). Assuming 100% utilization within a given hour of 10 
day, the combined noise level is 91 dBA Leq (1hr) at 50 feet. The estimated sound levels from 11 
construction as a function of distance based on calculated point-source attenuation over “soft” (i.e., 12 
acoustically absorptive) ground are shown in Table 23-64. 13 
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Table 23-64. Predicted Noise Levels from Construction of Transmission Lines 1 

Distance Between Source and Receiver (feet) Calculated Leq (1hr)/Nighttime Leq Sound Level (dBA) 

50 91 

100 83 

200 75 

400 67 

600 63 

800 60 

1,000 57 

1,200 55 

1,400 53 

1,800 50 

2,000 49 

3,000 44 

Notes: Calculations are based on Federal Transit Administration 2006. Calculations do not include the 
effects, if any, of local shielding from walls, topography, or other barriers that may reduce sound 
levels further. 

Bold denotes daytime (1hr) and nighttime (1hr) noise thresholds. 

Leq (1 hour) = hourly-equivalent sound level (over 1 hour). 

dBA = A-weighted decibel. 

 2 

The results shown in Table 23-64 indicate that noise-sensitive land uses within 800 feet of an active 3 
transmission line construction area could be exposed to construction noise in excess of the daytime 4 
(7 a.m. to 10 p.m.) noise threshold of 60 dBA Leq (1hr). The nighttime threshold of 50 dBA Leq would 5 
be exceeded at a distance of 1,800 feet from the construction area. 6 

Construction of transmission lines would also include helicopter use for installing conductor line. 7 
Use of helicopters would be temporary and intermittent. Two light-duty helicopters were assumed 8 
to operate four hours a day to install new poles and lines. Light- to medium-duty helicopters have a 9 
source level of up to 84 Lmax at a reference distance of 500 feet (Nelson 1987). It would generally 10 
take less than 10 minutes to string the line at each structure. It is estimated that helicopters would 11 
not be in any given line mile for more than 3 hours. Given that noise exposure to helicopters would 12 
be generally isolated to line-stringing events, it is not considered to contribute significantly to 13 
ambient noise during periods of construction. 14 

Noise-sensitive land uses that could potentially be exposed to adverse noise impacts due to 15 
transmission line construction would extend outside the transmission line right-of-way within the 16 
utility planning area. Several residential land uses are near the proposed transmission line 17 
construction footprint. Likewise, Delta Elementary School and Delta High School on the west bank of 18 
the Sacramento River are within half a mile of the proposed Intake 2 transmission lines. Although 19 
there would be risk of increased noise levels, compared to the conveyance and associated 20 
components, the duration of construction of transmission lines would be shorter-term. Noise 21 
impacts would be intermittent and temporary, and would cease once construction work is complete. 22 

Although this assessment includes daytime and nighttime construction noise estimates, construction 23 
of the transmission lines would primarily occur during daylight hours. If nighttime construction of 24 
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the transmission lines were to occur, noise levels could be the same as those generated during 1 
daytime hours. 2 

The effect of exposing noise-sensitive land uses to noise increases above thresholds would be 3 
adverse. Mitigation Measures NOI-1a and NOI-1b would be available to reduce this effect. 4 

Earth-moving activities at offsite borrow/spoil areas 5 

Potential reasonable worst-case equipment noise levels from earth-moving activities at offsite 6 
borrow/spoil areas were evaluated by combining the noise levels of the three loudest pieces of 7 
equipment that would likely operate at the same time (an excavator, a truck and a bulldozer). 8 
Assuming 100% utilization within a given hour of day, the combined noise level would be 91 dBA Leq 9 
(1hr) at 50 feet. The estimated sound levels from construction as a function of distance based on 10 
calculated point-source attenuation over “soft” (i.e., acoustically absorptive) ground are shown in 11 
Table 23-65. 12 

The results shown in Table 23-65 indicate that noise-sensitive land uses within 800 feet of 13 
equipment operating in the borrow/spoil area could be exposed to construction noise in excess of 14 
the daytime (7 a.m. to 10 p.m.) noise threshold of 60 dBA Leq (1hr). The nighttime threshold of 50 15 
dBA Leq would be exceeded at a distance of 1,800 feet from the area. Borrow/spoil areas are located 16 
throughout the conveyance alignment and are generally adjacent to or in close proximity of intake 17 
pumping plant sites, forebays, and main tunnel construction shafts. Noise-sensitive land uses that 18 
could potentially be exposed to adverse noise impacts due to earth-moving activities in offsite 19 
borrow/spoil areas would extend outside the borrow/spoil area right-of-way. The effect of exposing 20 
these noise-sensitive land uses to noise increases above thresholds would be adverse. However, 21 
with the exception of tunneling and RTM placement, most construction activities would occur 22 
during daytime hours. Mitigation Measures NOI-1a and NOI-1b would be available to reduce this 23 
effect. 24 
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Table 23-65. Predicted Noise Levels from Earth-moving at offsite borrow/spoil areas 1 

Distance Between Source and Receiver (feet) Calculated Leq (1hr)/Nighttime Leq Sound Level (dBA) 

50 91 

100 83 

200 75 

400 67 

600 63 

800 60 

1,000 57 

1,200 55 

1,400 53 

1,800 50 

2,000 49 

3,000 44 

Notes: Calculations are based on Federal Transit Administration 2006. Calculations do not include the 
effects, if any, of local shielding from walls, topography, or other barriers that may reduce sound 
levels further. 

Bold denotes daytime (1hr) and nighttime (1hr) noise thresholds. 

Leq (1 hour) = hourly-equivalent sound level (over 1 hour). 

dBA = A-weighted decibel. 

 2 

Blasting at Excavation sites 3 

Noise and vibration generated by blasting is a complex function of the charge size, charge depth, 4 
hole size, degree of confinement, initiation methods, spatial distribution of charges, and other 5 
factors. To provide a general indication of the potential for airblast and vibration impacts from 6 
blasting, airblast and ground-vibration values as a function of distance have been estimated using 7 
methods recommended by Caltrans (2004). The calculation assumes a charge size of 300 pounds 8 
ignited under average normal confinement. Ground vibration from blasting would exceed the U.S. 9 
Bureau of Mines vibration criterion of 0.5 in/second PPV within about 550 of a blasting site. The 10 
probable peak overpressure would be about 130 dB within 300 feet of the blasting site. This impact 11 
is considered to be less then significant. (This assumes that a commitment can be added to not 12 
conduct blasting within 1000 feet of noise sensitive areas.) 13 

Noise exposure to workers at construction sites 14 

Construction noise would affect workers on site. However, workers are subject to state and federal 15 
Occupational Health and Safety (OSHA) standards. OSHA mitigation standards for noise limits 16 
exposure are as follows: an 8-hour time-weighted average of 85 dBA or a dose of 50 percent are 17 
referred to as OSHA action levels [29 CFR 1910.95(c)(2)]. Occupational exposure to noise levels in 18 
excess of 85 dBA requires monitoring and mitigation to protect workers. Given that on-site workers 19 
would be protected under OSHA requirements, no adverse impacts would occur to workers. 20 

CEQA Conclusion: The impact of exposing noise-sensitive land uses during construction to noise 21 
levels above the 60 dBA Leq (1hr) daytime, the 50 dBA Leq nighttime, or the 5 dB traffic noise 22 
increase threshold would be considered significant. Based on reasonable worst-case modeling, the 23 
following significant impacts are expected as a result of Alternative 4 construction. 24 
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 Intakes: Sensitive receptors within 2,000 feet of an active intake construction site could be 1 
exposed to construction noise in excess of the 60 dBA Leq (1hr) daytime threshold. The 2 
nighttime threshold of 50 dBA Leq would be exceeded at a distance of 2,800 feet. As shown in 3 
Table 23-61, 148 residential parcels, 9 natural/recreational parcels, and 282 agricultural parcels 4 
would be affected by daytime noise levels in excess of this threshold during construction. The 5 
nighttime threshold would be exceeded at 191 residential parcels, 11 natural/recreational 6 
parcels, and 308 agricultural parcels. 7 

 Conveyance and Associated Facilities: Sensitive receptors within 1,200 feet of an active 8 
tunnel work area could be exposed to construction noise in excess of the daytime (7 a.m. to 10 9 
p.m.) noise threshold of 60 dBA Leq (1hr). The nighttime threshold of 50 dBA Leq would be 10 
exceeded at a distance of 2,800 feet. As shown in Table 23-62, 136 residential parcels, 12 11 
natural/recreational parcels, and 713 agricultural parcels would be affected by daytime noise 12 
levels in excess of this threshold during construction. The nighttime threshold would be 13 
exceeded at 243 residential parcels, 34 natural/recreational parcels, and 1,293 agricultural 14 
parcels. 15 

 Truck Trips and Worker Commutes: Traffic noise from truck trips and worker commutes 16 
would result in an increase of 5 dB or more compared to existing traffic noise levels at 17 
residences and outdoor use areas along 50 project roadway segments in the study area as 18 
shown in Table 23-63. The increase in noise levels would be  significant and exceed the project 19 
threshold for traffic noise. 20 

 Power Transmission Lines: Sensitive receptors within 800 feet of an active transmission line 21 
construction area could be exposed to construction noise in excess of the daytime (7 a.m. to 10 22 
p.m.) noise threshold of 60 dBA Leq (1hr). The nighttime threshold of 50 dBA Leq would be 23 
exceeded at a distance of 1,800 feet from the construction area. As noted above, several 24 
residential land uses are near the proposed transmission line construction footprint. Likewise, 25 
Delta Elementary School and Delta High School on the west bank of the Sacramento River are 26 
within half a mile of the proposed Intake 2 transmission lines. 27 

 Borrow/spoil areas: Sensitive receptors within 800 feet of equipment operating in the 28 
borrow/spoil area could be exposed to construction noise in excess of the daytime (7 a.m. to 10 29 
p.m.) noise threshold of 60 dBA Leq (1hr). The nighttime threshold of 50 dBA Leq would be 30 
exceeded at a distance of 1,800 feet from the area. Borrow/spoil areas are located throughout 31 
the conveyance alignment and are generally adjacent to or in close proximity of intake pumping 32 
plant sites, forebays, and main tunnel construction shafts. 33 

As part of the project, DWR will implement the noise abatement plan as outlined in Appendix 3B, 34 
Environmental Commitments. Mitigation Measures NOI-1a and NOI-1b would further reduce noise 35 
impacts to sensitive land uses.  36 

Mitigation Measure NOI-1a: Employ Noise-Reducing Construction Practices during 37 
Construction 38 

During construction, BDCP proponents will employ best practices to reduce construction noise 39 
at noise-sensitive land uses. Implementation of this measure will ensure that construction noise 40 
levels, as applicable, do not exceed 60 dBA (one-hour Leq) during daytime hours (7:00 a.m. to 41 
10:00 p.m.) and 50 dBA (one-hour Leq) during nighttime hours (10:00 p.m. to 7:00 a.m.). 42 

Measures used to limit construction noise include the following: 43 
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 Limiting above-ground noise-generating construction operations to the hours between 7 1 
a.m. and 6 p.m. Monday through Friday, and between 8 a.m. and 5 p.m. on Saturdays. 2 

 Prohibiting gasoline or diesel engines from having unmuffled exhaust. 3 

 Requiring that all construction equipment powered by gasoline or diesel engines have 4 
sound-control devices that are at least as effective as those originally provided by the 5 
manufacturer and that all equipment be operated and maintained to minimize noise 6 
generation. 7 

 Preventing excessive noise by shutting down idle vehicles or equipment. 8 

 Using noise-reducing enclosures around noise-generating equipment. 9 

 Selecting haul routes that affect the fewest number of people. 10 

 Constructing barriers between noise sources and noise-sensitive land uses or take 11 
advantage of existing barrier features (e.g., terrain, structures) to block sound transmission 12 
to noise-sensitive land uses. The barriers shall be designed to obstruct the line of sight 13 
between the noise-sensitive land use and on-site construction equipment. 14 

Mitigation Measure NOI-1b: Prior to Construction, Initiate a Complaint/Response 15 
Tracking Program 16 

Prior to construction, BDCP proponents will make a construction schedule available to residents 17 
living in the vicinity of the construction areas before construction begins, and designate a noise 18 
disturbance coordinator. The coordinator will be responsible for responding to complaints 19 
regarding construction noise, will determine the cause of the complaint, and will ensure that 20 
reasonable measures are implemented to correct the problem when feasible. A contact 21 
telephone number for the noise disturbance coordinator will be conspicuously posted on 22 
construction site fences and will be included in the notification of the construction schedule. 23 

Achievable noise reduction varies by measure. Shutting off a piece of equipment would eliminate its 24 
contribution to ambient noise. Noise barriers and enclosures would provide noise reduction within 25 
the discrete area shielding noise from surrounding noise sensitive receptors. Barriers can provide 5 26 
to 15 dB of noise reduction depending configuration relative to surrounding terrain. Although 27 
implementation of these measures will reduce the impact, it is not anticipated that feasible 28 
measures will be available in all situations to reduce construction noise to levels below the 29 
applicable thresholds. This impact would therefore be significant and unavoidable. 30 

Impact NOI-2: Exposure of Sensitive Receptors to Vibration or Groundborne Noise from 31 
Construction of Water Conveyance Facilities 32 

NEPA Effects: Construction at the intake sites would involve use of impact pile driving and drilled 33 
piles, and tunnel construction would involve the use of TBMs and tunnel locomotives, both of which 34 
would cause groundborne vibration in localized areas. Groundborne vibrations from pile driving at 35 
intake sites and barge loading facilities would be intermittent, and temporary, occurring over a two 36 
month period during the in-river work period (June 1 to October 31). All pile driving activities will 37 
cease after construction is complete. During tunnel construction, groundborne noise due to 38 
vibrations from tunnel locomotive passbys and TBMs could occur intermittently where tunnels are 39 
located under or near residential areas. 40 



 Noise 
 

 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

23-57 
2015 

ICF 00139.14 

 

Pile Driving at Intake Sites 1 

Construction of the intakes would involve driving sheet piles within the intake rights-of-way. Use of 2 
impact piles would cause groundborne vibrations to exceed the threshold of 0.2 in/sec PPV at 3 
residential buildings within 70 feet of pile driving sites, as shown in Table 23-66. 4 

Table 23-66. Predicted Vibration Levels from Construction Activities—Impact Pile Driving at Intake 5 
Structures 6 

Distance Between Source and Receiver (feet) Calculated Peak Particle Velocity (in/sec PPV) 

50 0.3004 

60 0.2458 

70 0.2075 

75 0.1923 

80 0.1792 

90 0.1574 

100 0.1402 

150 0.0897 

Note: Calculations are based on Federal Transit Administration 2006 and California Department of 
Transportation Vibration Guidance Manual 2004. Assumes ground type n value of 1.1. 

PPV = peak particle velocity. 

 7 

Groundborne vibration from impact pile driving is predicted to exceed vibration thresholds at 8 
nearby residences in the areas shown in Table 23-67. While groundborne vibration levels in excess 9 
of 0.2 in/sec PPV could occur at any of these residences, the highest vibration levels are expected at 10 
those residences nearest to the intake work areas. Construction of intakes and barge unloading 11 
facilities would result in excessive groundborne vibration levels at these nearby residential 12 
structures. The effect of exposing sensitive receptors to groundborne vibration would be adverse. 13 
Mitigation Measure NOI-2 is available to reduce this effect. 14 

Table 23-67. Land Use Affected By Vibrations From Pile Driving During Construction Of Intakes, 15 
Alternative 4 16 

Location Zoning Total Affected Parcels 

Sacramento County – including River Road near the community of 
Hood; Neighborhoods in the community of Hood 

Residentiala 62 

San Joaquin County Residentiala 7 

Contra Costa County Residentiala 1 

a Includes agricultural or unclassified use that permits residential use. 

 17 

Construction of Water Conveyance (Tunnel) 18 

The use of tunneling equipment during construction would cause groundborne vibration and 19 
potentially groundborne noise within buildings in the vicinity of tunnel construction areas. 20 
Vibration sources include the TBM and locomotives moving soil, equipment, and construction 21 
workers between tunnel shaft sites. As discussed in Chapter 3, Description of Alternatives, the typical 22 
depth of tunnel installation would be approximately 100 feet below msl, but could be up to 160 feet 23 
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below msl depending on site conditions. This analysis uses a conservative worst-case assumption of 1 
60 feet below msl despite the fact that all proposed Delta tunnels will be constructed with a 2 
minimum of 100 feet of soil (soft ground) cover. 3 

Groundborne vibration levels from operation of the TBM and tunnel locomotives are described 4 
below. Sensitive receptors that may be exposed to increased groundborne vibration include 5 
residences, outdoor parks, schools, and agriculture areas. As shown in Table 23-67, there are a 6 
number of potentially affected parcels within 1,200 feet of the tunnel conveyance. However, at a 60-7 
foot tunnel depth, groundborne vibrations from the TBM are estimated to be 0.008 in/sec PPV, 8 
which is below the threshold of 0.04 in/sec PPV.1 As demonstrated by measured ground vibration 9 
data from modern tunneling projects, the deep soil cover will effectively dampen, and absorb 10 
propagated energy. 11 

During tunnel construction, passbys from locomotives hauling workers and material inside of the 12 
tunnel would produce localized groundborne vibration that could manifest as noise inside of 13 
buildings. However, as described in Section 23.4.2, Determination of Effects, tunnel locomotives 14 
would be operated at slow speeds inside of tunnels and would not result in excessive vibrations. 15 
Groundborne noise from tunnel locomotive operation during construction is therefore not predicted 16 
to exceed groundborne noise thresholds or result in an adverse noise impact to sensitive receptors 17 
along the tunnel conveyance. 18 

The potential for tunneling induced ground vibration effects will be thoroughly analyzed in the 19 
preliminary and final design phases of the project, using site-specific geotechnical data and the 20 
expected TBM configuration.  21 

CEQA Conclusion: Groundborne vibrations during tunneling would not exceed 0.008 in/sec PPV at 22 
60-foot tunnel depth and would therefore be less than significant. Likewise, locomotives are not 23 
expected to generate significant noise levels because they will travel at low speeds between 5 and 24 
10 miles per hour. However, the impact of exposing residential structures to groundborne vibration 25 
during intake construction would be significant as reasonable worst-case modeling indicates that up 26 
to 82 residential parcels could be exposed to vibration levels in excess of 0.2 in/sec PPV during 27 
intake pile driving (see Table 23-67). Although Mitigation Measure NOI-2 will reduce the impact, it 28 
is not anticipated that feasible measures will be available in all situations to reduce vibration to 29 
levels below the applicable thresholds. This impact would therefore be considered significant and 30 
unavoidable. 31 

Mitigation Measure NOI-2: Employ Vibration-Reducing Construction Practices during 32 
Construction of Water Conveyance Facilities 33 

During construction, BDCP proponents will implement vibration-reducing construction 34 
practices such that vibration from pile driving does not exceed 0.2 in/sec PPV at nearby 35 
residences. 36 

The BDCP proponents shall ensure that the following measures are implemented to reduce 37 
adverse effects and/or significant effects as described above if the measures are applicable and 38 

                                                             
1 A case study of a similar tunneling project (the New Crystal Springs Bypass Tunnel Project) shows that in a 
tunneling project which took place 60-155 feet below ground surface in an urban residential neighborhood more 
heavily populated than any of the BDCP alternatives, the groundborne vibration did not exceed 0.032 in/sec PPV 
during the daytime hours of 7 am to 6 pm, or 0.016 in/sec PPV during the nighttime hours of 6 pm to 7 am and was 
indistinguishable from the surrounding noise. (Wilson et al., 2011) 
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feasible. Not all measures listed below may be feasible or applicable to all contractors. Rather, 1 
these measures serve as an overlying mitigation framework to be used for specific construction 2 
practices. The applicability of measures listed below would vary based on the location, timing, 3 
nature, and feasibility of each activity. 4 

 Locating equipment as far as practical from vibration-sensitive (and noise-sensitive) land 5 
uses (at least 100 feet) 6 

 Use of alternative pile driving methods such as vibratory driving, hydraulic press-in driving, 7 
or use of pre-drilled pile holes. 8 

Depending on the equipment selected, the measures identified above can reduce vibration from 9 
pile driving to below 0.2 in/sec PPV at nearby residences. The specific noise reduction cannot be 10 
currently quantified since the actual equipment to be used is unknown and that the contractor 11 
may have alternative ways to achieve the performance limit. If the above measures are 12 
determined feasible, BDCP proponents will retain a qualified acoustical consultant or 13 
engineering firm to conduct vibration monitoring at potentially affected buildings to measure 14 
the actual vibration levels during construction and ensure vibration from pile driving does not 15 
exceed 0.2 in/sec PPV. 16 

For cases where the above measures are not feasible, the resident or property owner will be 17 
notified in writing prior to construction activity that construction may occur within 100 feet of 18 
their building. A representative for the BDCP proponents will inspect the potentially affected 19 
buildings prior to construction to inventory existing cracks in paint, plaster, concrete, and other 20 
building elements. BDCP proponents will retain a qualified acoustical consultant or engineering 21 
firm to conduct vibration monitoring at potentially affected buildings to measure the actual 22 
vibration levels during construction. Following completion of construction, a representative for 23 
the BDCP proponents will conduct a second inspection to inventory changes in existing cracks 24 
and new cracks or damage, if any, that occurred as a result of construction-induced vibration. If 25 
new damage is found, then the BDCP proponents will promptly arrange to have the damage 26 
repaired, or will reimburse the property owner for appropriate repairs. 27 

In addition, if construction activity is required within 100 feet of residences or other vibration-28 
sensitive buildings, a designated complaint coordinator will be responsible for handling and 29 
responding to any complaints received during such periods of construction. A reporting 30 
program will be required that documents complaints received, actions taken, and the 31 
effectiveness of these actions in resolving disputes. 32 

Impact NOI-3: Exposure of Noise-Sensitive Land Uses to Noise from Operation of Water 33 
Conveyance Facilities 34 

NEPA Effects: Potential reasonable worst-case pump noise levels during operation of the Combined 35 
Pumping Plant was evaluated by calculating sound power levels of the pump based on horsepower 36 
(Hoover and Keith 2000). The analysis assumes that air handling units, compressors and emergency 37 
generators are integrated into the building structure. Faceplate horsepower for pumps is specified 38 
in the Conceptual Engineering Report. The results shown assume maximum horsepower and flow 39 
capacity of the plant. Pump specifications are shown in Table 23-68. Combined source noise levels 40 
assume that pump enclosures (including buildings) provide a nominal 15 dB of noise attenuation. 41 
This is a conservative estimate based on masonry construction with openings in the structure for 42 
ventilation (FHWA 2011). This analysis assumes that pumps are operating 24 hours a day. 43 
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Table 23-68. Pump Specifications—Alternative 4 1 

Pump 
Location Quantity 

Pumping Plant 
Capacity (cfs) 

Pump 
Horsepower 

Individual 
Pump Source 
Level (dBA) 

Combined 
Equipment 
Source Level 
(dBA) 

Assumed 
Attenuation 
(dB) 

Combined Source 
Level with 
Attenuation (dBA) 

Clifton 
Court 
Forebay 
Pumping 
Plant 

7 9,000 6,000 98 106 15 91 

2 3,000 95 98 

cfs = cubic feet per second. 

dB  = decibels. 

dBA = A-weighted sound level in decibels. 

 2 

The estimated sound levels from pump operation as a function of distance based on calculated 3 
point-source attenuation over “soft” (i.e., acoustically absorptive) ground are shown in Table 23-69. 4 
Project operation noise contours are shown in Appendix 23B. 5 

Table 23-69. Predicted Noise Levels from Pumping Plant Operation, Alternative 4 6 

Distance Between Source and 
Receiver (Feet) 

Combined Pumping Plant 
Calculated Leq Sound Level (dBA)  

50 91  

100 83  

200 75  

300 71  

400 67  

600 63  

800 59  

1,000 57  

1,200 55  

1,400 53  

1,600 52  

1,800 50  

2,000 49  

2,500 47  

2,800 45  

3,500 43  

4,500 40  

5,280 38  

Notes: Calculations are based on Federal Transit Administration 2006. Calculation do not include the effects, 
if any, of local shielding from walls, topography, or other barriers that may reduce sound levels 
further. 

Noise levels assume a nominal pump enclosure attenuation of 15 dB. 

Bold denotes daytime and nighttime noise thresholds. 

dBA = A-weighted sound level in decibels. 

 7 
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The results shown in Table 23-69 indicate that operating noise would exceed the nighttime 1 
threshold of 45 dBA at noise-sensitive land uses within a distance of up to 2,800 feet from the 2 
Combined Pumping Plant. Noise from operation of the pumping plant is predicted to exceed daytime 3 
and nighttime noise thresholds at areas indicated in Table 23-70. 4 

Table 23-70. Land Use Affected by Noise from Operation of Pumping Plants, Alternative 4 5 

Location Zoning 

50 dBA Leq Daytime 
Operations Threshold 

45 dBA Leq Nighttime 
Operations Threshold 

Total Affected Parcels Total Affected Parcels 

    

   

    

Contra Costa County Agricultural/Othera 3 5 

San Joaquin County Agricultural/Othera 1 3 

a  Includes agricultural or unclassified use that permits residential use.  

 6 

Operation of water conveyance facilities could result in increases in noise levels affecting nearby 7 
communities and residences. While operating noise levels in excess of applicable thresholds could 8 
occur throughout the affected area, the highest noise levels are expected at those land uses most 9 
adjacent to the pumping plants. The effect of exposing noise-sensitive land uses to noise increases 10 
above thresholds would be adverse. Mitigation Measure NOI-3 is available to reduce this effect. 11 

Noise exposure to workers at conveyance facilities 12 

Noise from operation of conveyance facilities would affect workers on site. However, workers are 13 
subject to state and federal Occupational Health and Safety (OSHA) standards. OSHA mitigation 14 
standards for noise limits exposure are as follows: an 8-hour time-weighted average of 85 dBA or a 15 
dose of 50 percent are referred to as OSHA action levels [29 CFR 1910.95(c)(2)]. Occupational 16 
exposure to noise levels in excess of 85 dBA requires monitoring and mitigation to protect workers. 17 
Given that on-site workers would be protected under OSHA requirements, no adverse impacts 18 
would occur to workers. 19 

CEQA Conclusion: The impact of exposing noise-sensitive land uses during pumping plant 20 
operations to noise levels above the daytime (50 dBA Leq) or nighttime (45 dBA Leq) noise 21 
thresholds would be considered significant. Based on reasonable worst-case modeling, 4 22 
agricultural parcels would be affected by daytime noise levels in excess of the operational threshold. 23 
The nighttime threshold would be exceeded at 8 agricultural parcels (see Table 23-70). Mitigation 24 
Measure NOI-3 would reduce operational noise levels below applicable thresholds, thus resulting in 25 
a less-than-significant level. 26 
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Mitigation Measure NOI-3: Design and Construct Pumping Plant Facilities Such That 1 
Operational Noise Does Not Exceed 50 dBA (One-Hour Leq) during Daytime Hours (7:00 2 
A.M. to 10:00 P.M.) or 45 dBA (One-Hour Leq) during Nighttime Hours (10:00 P.M. to 7:00 3 
A.M.) or the Applicable Local Noise Standard (Whichever Is Less) at the property line of 4 
Nearby Noise Sensitive Land Uses 5 

BDCP proponents will retain a qualified acoustical consultant to design acoustical treatments for 6 
the pumping plant facilities. Implementation of this measure will ensure that operational noise 7 
levels, as applicable, do not exceed 50 dBA (one-hour Leq) during daytime hours (7:00 a.m. to 8 
10:00 p.m.) or 45 dBA (one-hour Leq) during nighttime hours (10:00 p.m. to 7:00 a.m.) or the 9 
applicable local noise standard (whichever is less) at nearby noise-sensitive land uses. Measures 10 
that can be implemented to achieve this include but are not limited to: 11 

 enclosing all pumps, motors, and other noise-generating equipment in solid wall structures; 12 

 limiting openings in the enclosing structure and installing acoustic ventilation louvers 13 
where ventilation openings are required, 14 

 installing acoustic access doors and wall panels, 15 

 using low-noise motors (if available and feasible), 16 

 using low noise transformers (if available and feasible), 17 

 placing sound barriers (earth berms or constructed barriers) around noise sources 18 

Verification noise monitoring will be conducted at the pumping plant to confirm that acoustical 19 
treatments reduce operational noise to comply with the applicable noise standard. If noise is not 20 
in compliance with the applicable standard, BDCP proponents will implement additional 21 
necessary treatments until compliance is achieved. 22 

Impact NOI-4: Exposure of Noise-Sensitive Land Uses to Noise from Implementation of 23 
Proposed CM2–CM10 24 

NEPA Effects: Implementation of CM2 and CM3–CM10 could generate increases in noise related to 25 
restoration or enhancement activities. Habitat restoration and enhancement conservation measures 26 
are anticipated to require use of noise-generating equipment during construction and maintenance: 27 

 Grading, excavation, and placement of fill material. 28 

 Breaching, modification, or removal of existing levees, and construction of new levees. 29 

 Modification, demolition, and removal of existing infrastructure (e.g., buildings, roads, fences, 30 
electric transmission and gas lines, irrigation infrastructure). 31 

 Construction of new infrastructure (e.g., buildings, roads, fences, electric transmission and gas 32 
lines, irrigation infrastructure). 33 

 Removal of existing vegetation and planting/seeding of vegetation. 34 

 Levee maintenance. 35 

 Mowing, burning, and trimming to manage vegetation. 36 

 Because the specific areas for implementing these conservation measures have not been 37 
determined, this effect is evaluated qualitatively. 38 
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 Yolo Bypass Fishery Enhancement (CM2). Noise-generating activities from enhancement 1 
activities in the Yolo Bypass would include use of construction vehicles and equipment for 2 
modifying or installing new facilities, or changes in operation of existing facilities, including the 3 
following. 4 

 Installing fish ladders and experimental ramps at Fremont Weir or widening the existing 5 
fish ladder. 6 

 Installing fish screens on small Yolo Bypass diversions. 7 

 Constructing new or replacement operable check-structures at Tule Canal/Toe Drain. 8 

 Replacing the Lisbon Weir with a fish-passable gate structure. 9 

 Realigning Lower Putah Creek. 10 

 Increasing operation of upstream unscreened pumps. 11 

 Installing operable gates at Freemont Weir. 12 

 Constructing physical barriers in the Sacramento River. 13 

 Constructing associated support facilities (operations buildings, parking lots, access 14 
facilities such as roads and bridges). 15 

 Improving levees adjacent to the Fremont Weir Wildlife Area. 16 

 Replacing agricultural crossings of the Tule Canal/Toe Drain with fish-passable structures 17 
such as flat car bridges, earthen crossings with large, open culverts. 18 

 Grading, removal of existing berms, levees, and water control structures, construction of 19 
berms or levees, re-working of agricultural delivery channels, and earthwork or 20 
construction of structures to reduce Tule Canal/Toe Drain channel capacities. 21 

 Tidal Habitat Restoration (CM4). Restoration of freshwater tidal habitat in the Cache Slough, 22 
Cosumnes/Mokelumne, West Delta, South Delta, and Suisun Marsh ROAs would require 23 
breaching and lowering of levees, installing new or modified levees to protect adjacent areas 24 
from flooding, connecting remnant sloughs or channels to improve circulation, and modifying 25 
ground elevations to reduce impacts of subsidence. Noise-generating activities would include 26 
use of construction vehicles and equipment for the following activities. 27 

 Construction site preparation could require clearing and grubbing, demolition of existing 28 
structures, surface water quality protection, dust control, establishment of storage areas and 29 
stockpile areas, temporary utilities and fuel storage, and erosion control. 30 

 Earthwork activities for development of the restoration habitat areas could include the 31 
construction activities described below on the landside and waterside of existing levees in 32 
areas that would be selected for tidal habitat restoration. 33 

 Seasonally Inundated Floodplain Restoration (CM5). Seasonally inundated floodplain habitat 34 
would be restored within the north, east, and/or south Delta. Noise-generating activities would 35 
include use of construction vehicles and equipment for modifying or installing new facilities, or 36 
changes in operation of existing facilities, including the following activities. 37 

 Site preparation could require clearing and grubbing, demolition of existing structures, 38 
surface water quality protection, dust control, establishment of storage areas and stockpile 39 
areas, temporary utilities and fuel storage, and erosion control. 40 
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 Earthwork activities for development of the seasonally inundated floodplains could include 1 
setting back levees, removal of existing levees, removal of riprap to allow for channel 2 
meander between the setback levees, grading to restore drainage patterns and increase 3 
inundation frequency and duration, and establishment of riparian habitat. 4 

 Channel Margin Habitat Enhancement (CM6). Channel margin habitat would be enhanced on the 5 
Sacramento River between Freeport and Walnut Grove, the San Joaquin River between Vernalis 6 
and Mossdale, Steamboat and Sutter Sloughs, and the North and South Forks of the Mokelumne 7 
River. Noise-generating activities would include use of construction vehicles and equipment for 8 
the following activities. 9 

 Site preparation could require clearing and grubbing, demolition of existing structures, 10 
surface water quality protection, dust control, establishment of storage areas and stockpile 11 
areas, temporary utilities and fuel storage, and erosion control. 12 

 Earthwork activities for development of the channel margin habitat areas could include 13 
modification of levees or setting back levees. Riprap would be removed where levees are set 14 
back and channel geometry would be modified in unconfined channel reaches or along 15 
channels where levees are set back. 16 

 Riparian Habitat Restoration (CM7). Riparian habitat restoration in Cosumnes/Mokelumne, 17 
east, west, and south Delta areas would require site preparation and earthwork using noise-18 
generating construction vehicles and equipment for the following activities. 19 

 Clearing and grubbing, demolition of existing structures, surface water quality protection, 20 
dust control, establishment of storage areas and stockpile areas, temporary utilities and fuel 21 
storage, and erosion control. 22 

 Removal of riprap, minor landform modifications to restore water circulation, planting of 23 
riparian vegetation, irrigation and maintenance of plantings, and control of nonnative 24 
species. 25 

 Grassland Communities Restoration (CM8). Restoration of grassland habitat would require 26 
sowing native species using a variety of techniques (e.g., seed drilling, native hay spreading, 27 
plugs). Noise-generating activities would include use of construction vehicles and equipment for 28 
reseeding and for recontouring graded land. 29 

 Vernal Pool Complex Restoration (CM9). Vernal pool complex restoration could require use of 30 
noise-generating construction vehicles and equipment to excavate or recontour historical vernal 31 
pools and swales to natural bathymetry. 32 

 Nontidal Marsh Restoration (CM10). Nontidal wetlands restoration could include the use of 33 
noise-generating construction vehicles and equipment for site preparation, planting of native 34 
marsh vegetation, and maintenance of plantings, including grading to establish an elevational 35 
gradient to support both open water perennial aquatic habitat intermixed with shallower marsh 36 
habitat. 37 

The effect would vary according to the type of construction equipment and techniques used in 38 
construction of the specific conservation measure, the location and timing of the actions called for in 39 
the conservation measure, and the noise environment at the time of implementation. However, the 40 
noise levels from these activities are expected to be similar to those shown in Table 23-16 because 41 
similar types of equipment will be used. The results shown in Table 23-16 indicate that residences 42 
within 1,200 feet of an active restoration work area could be exposed to construction noise in excess 43 
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of the daytime (7 a.m. to 10 p.m.) noise threshold of 60 dBA Leq (1hr). The nighttime threshold of 50 1 
dBA Leq would be exceeded within a distance of 2,800 feet. 2 

The effect of exposing sensitive land uses to increases in construction noise levels above thresholds 3 
would be adverse. Mitigation Measures NOI-1a and NOI-1b are available to reduce this effect. 4 

CEQA Conclusion: The impact of exposing noise-sensitive land uses during construction to noise 5 
increases above the daytime (60 dBA Leq) and nighttime (50 dBA Leq) thresholds would be 6 
significant. Noise levels during implementation of these conservation measures are expected to vary 7 
according to the type of construction equipment and techniques used, but are likely to be similar to 8 
noise levels shown in Table 23-59. The results shown in Table 23-59 indicate that residences within 9 
1,200 feet of an active restoration work area could be exposed to construction noise in excess of the 10 
daytime (7 a.m. to 10 p.m.) noise threshold of 60 dBA Leq (1hr). The nighttime threshold of 50 dBA 11 
Leq would be exceeded within a distance of 2,800 feet. The impact of exposing these receptors to 12 
noise increases above thresholds would be significant. Although Mitigation Measures NOI-1a and 13 
NOI-1b will reduce the impact, it is not anticipated that feasible measures will be available in all 14 
situations to reduce construction noise to levels below the applicable thresholds. This impact would 15 
therefore be considered significant and unavoidable. 16 

Mitigation Measure NOI-1a: Employ Noise-Reducing Construction Practices during 17 
Construction 18 

Please see Mitigation Measure NOI-1a under Impact NOI-1. 19 

Mitigation Measure NOI-1b: Prior to Construction, Initiate a Complaint/Response 20 
Tracking Program 21 

Please see Mitigation Measure NOI-1b under Impact NOI-1. 22 

23.3.3.16 Alternative 9—Through Delta Separate Corridors (15,000 cfs; 23 

Operational Scenario G) 24 

Impact NOI-1: Exposure of Noise-Sensitive Land Uses to Noise from Construction of Water 25 
Conveyance Facilities 26 

NEPA Effects: Construction of operable barriers and pumping plants under Alternative 9 would 27 
require the use of impact-driven sheet piles to construct cofferdams and barrier foundations. 28 
Potential reasonable worst-case equipment noise levels from construction work areas would be 29 
comparable to those listed for the intake sites in Table 23-17. Assuming 100% equipment utilization 30 
within a given hour of day, the combined noise level at work areas is 98 dBA Leq (1hr) at 50 feet. 31 

The results shown in Table 23-17 indicate that during periods of pile driving, residences located 32 
within 1,400 feet of an active intake construction site could be exposed to construction noise in 33 
excess of the DWR daytime (7 a.m. to 10 p.m.) maximum noise threshold of 60 dBA Leq (1hr). The 34 
nighttime threshold of 50 dBA Leq would be exceeded at a distance of 2,800 feet. Construction noise 35 
contours are shown in Appendix 23A. 36 
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Truck Trips and Worker Commutes 1 

Table 23-82. Predicted Loudest-hour Future Traffic Noise Levels on Commuter Roads and Haul 2 
Routes, Through Delta/Separate Corridors  3 

Roadway Segment 

Existing 
Noise 
Level, 
dBA 

Future 
With-
Project 
Noise 
Level, dBA 

Noise 
Level 
Increase, 
dB 

Adverse 
Impact due 
to Traffic 
Noise? 

Byron Hwy Contra Costa Co./ Alameda 
Co. Line to Alameda Co./San 
Joaquin Co. Line 

58 74 16 Yes 

Brentwood Blvd Delta Rd (Oakley City Limits) 
to Balfour Rd 

61 76 15 Yes 

Brentwood Blvd Balfour Rd to Brentwood 
City Limits (South)  

60 76 16 Yes 

Balfour Rd Brentwood Blvd to 
Brentwood City Limits 

61 62 1 No 

Bethel Island Rd Oakley City Limits to End 55 56 1 No 

Balfour Rd Brentwood City Limits to 
Byron Hwy 

54 56 2 No 

Old SR 41 Brentwood City Limits 
(South) to Marsh Creek Rd 

62 76 14 Yes 

Byron Hwy Delta Rd to Old SR 4 53 55 2 No 

Byron Hwy SR 4 to Contra Costa Co./ 
Alameda Co. Line 

59 74 15 Yes 

I-5 NB Florin Rd to Pocket Rd 72 73 1 No 

I-5 SB Florin Rd to Pocket Rd 72 73 1 No 

I-5 NB Pocket Rd to Laguna Blvd 72 72 0 No 

I-5 SB Pocket Rd to Laguna Blvd 72 72 0 No 

I-5 NB Laguna Blvd to Elk Grove 
Blvd 

70 70 0 No 

I-5 SB Laguna Blvd to Elk Grove 
Blvd 

70 70 0 No 

I-5 NB Elk Grove Blvd to Hood 
Franklin Rd 

68 69 1 No 

I-5 SB Elk Grove Blvd to Hood 
Franklin Rd 

68 69 1 No 

I-5 NB Hood Franklin Rd to Twin 
Cities Rd 

67 73 6 Yes 

I-5 SB Hood Franklin Rd to Twin 
Cities Rd 

67 73 6 Yes 

I-5 NB Twin Cities Rd to Walnut 
Grove Rd 

67 68 1 No 

I-5 SB Twin Cities Rd to Walnut 
Grove Rd 

67 68 1 No 
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Roadway Segment 

Existing 
Noise 
Level, 
dBA 

Future 
With-
Project 
Noise 
Level, dBA 

Noise 
Level 
Increase, 
dB 

Adverse 
Impact due 
to Traffic 
Noise? 

I-5 NB Walnut Grove Rd to Peltier 
Rd 

67 73 6 Yes 

I-5 SB Walnut Grove Rd to Peltier 
Rd 

67 73 6 Yes 

I-5 NB Peltier Rd to Turner Rd 67 69 2 No 

I-5 SB Peltier Rd to Turner Rd 68 69 1 No 

I-5 NB Turner Rd to SR 12 68 70 2 No 

I-5 SB Turner Rd to SR 12 66 70 4 No 

I-5 NB SR 12 to Eight Mile Rd 68 71 3 No 

I-5 SB SR 12 to Eight Mile Rd 68 70 2 No 

I-5 NB Eight Mile Rd to Hammer Ln 70 71 1 No 

I-5 SB Eight Mile Rd to Hammer Ln 69 70 1 No 

SR 160 (Freeport 
Blvd) 

Sacramento City Limits to 
Freeport Bridge 

59 60 1 No 

SR 160 (Freeport 
Blvd/ River Rd) 

Freeport Bridge to Scribner 
Rd 

55 56 1 No 

SR 160 Scribner Rd to Hood 
Franklin Rd 

53 55 2 No 

SR 160 Hood Franklin Rd to 
Lambert Rd 

55 57 2 No 

SR 160 Lambert Rd to Paintersville 
Bridge 

53 56 3 No 

SR 160 
(Paintersville 
Bridge) 

Sutter Slough Bridge Rd to 
SR 160 (River Rd) 

53 72 19 Yes 

SR 160 Paintersville Bridge to 
Walnut Grove Bridge 

53 77 24 Yes 

SR 160 Walnut Grove Bridge to A St 
(Isleton) 

59 77 18 Yes 

SR 160 A St (Isleton) to SR 12 58 77 19 Yes 

SR 160 SR 12 to Brannan Island Rd 62 78 16 Yes 

SR 84 West Sacramento City Limits 
to Courtland Rd 

55 77 22 Yes 

SR 84 (Courtland 
Rd/ Ryer Ave) 

Courtland Rd to Cache 
Slough Ferry 

46 52 6 No 

I-80 EB Suisun Valley Rd to SR 12 73 79 6 Yes 

I-80 WB Suisun Valley Rd to SR 12 74 79 5 Yes 

SR 12 EB I-80 to Beck Ave 65 76 11 Yes 

SR 12 WB I-80 to Beck Ave 64 76 12 Yes 

SR 12 Beck Ave to Sunset Ave/ 
Grizzly Island Rd 

68 79 11 Yes 
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Roadway Segment 

Existing 
Noise 
Level, 
dBA 

Future 
With-
Project 
Noise 
Level, dBA 

Noise 
Level 
Increase, 
dB 

Adverse 
Impact due 
to Traffic 
Noise? 

SR 12 Sunset Ave/ Grizzly Island 
Rd to Walters Rd/ 

66 79 13 Yes 

SR 12 Walters Rd/ to SR 113 63 79 16 Yes 

SR 12 SR 113 to SR 84 (River Rd) 64 79 15 Yes 

SR 12 (Rio Vista 
Bridge) 

SR 84 (River Rd) to SR 160 
(River Rd) 

64 79 15 Yes 

SR 12 SR 160 (River Rd) to 
Sacramento Co./ SJ Co. Line 

62 68 6 Yes 

SR 12 Sacramento Co./ SJ Co. Line 
to I-5 

63 68 5 Yes 

I-80 EB SR 113 to Pedrick Rd 71 78 7 Yes 

I-80 WB SR 113 to Pedrick Rd 71 78 7 Yes 

SR 113 I-80 to Dixon City Limits 64 78 14 Yes 

SR 113 Dixon City Limits to SR 12 57 78 21 Yes 

SR 4 (Marsh 
Creek Rd) 

Vasco Rd to Byron Hwy 61 77 16 Yes 

SR 4 Marsh Creek Rd to Discovery 
Bay Blvd 

63 78 15 Yes 

SR 4 Discovery Bay Blvd to Tracy 
Blvd 

61 77 16 Yes 

SR 4 Tracy Blvd to I-5 64 77 13 Yes 

I-5 NB SR 4 (Freeway) to SR 4 
(Charter Way) 

71 78 7 Yes 

I-5 SB SR 4 (Freeway) to SR 4 
(Charter Way) 

72 78 6 Yes 

I-5 NB SR 4 (Charter Way) to Eighth 
Street 

71 78 7 Yes 

I-5 SB SR 4 (Charter Way) to Eighth 
Street 

72 78 6 Yes 

I-205 EB I-580 to Mountain House 
Pkwy 

69 75 6 Yes 

I-205 WB I-580 to Mountain House 
Pkwy 

69 74 5 Yes 

I-205 EB Mountain House Pkwy to 
Eleventh St 

69 75 6 Yes 

I-205 WB Mountain House Pkwy to 
Eleventh St 

68 74 6 Yes 

I-205 EB Grant Line Rd to Tracy Blvd 68 74 6 Yes 

I-205 WB Grant Line Rd to Tracy Blvd 67 73 6 Yes 

I-205 EB Tracy Blvd to MacArthur Dr 68 74 6 Yes 

I-205 WB Tracy Blvd to MacArthur Dr 68 73 5 Yes 
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Roadway Segment 

Existing 
Noise 
Level, 
dBA 

Future 
With-
Project 
Noise 
Level, dBA 

Noise 
Level 
Increase, 
dB 

Adverse 
Impact due 
to Traffic 
Noise? 

A St/4th St/ 
Jackson Blvd. 

SR 160 to Isleton City Limits 48 51 3 No 

Main Street (Old 
SR 4) 

SR 160 to Cypress Rd 62 76 14 Yes 

Main Street (Old 
SR 4) 

Cypress Rd to Delta Rd 
(Oakley City Limits) 

61 76 15 Yes 

Cypress Rd Main Street to Bethel Island 
Rd 

58 60 2 No 

Bethel Island Rd Cypress Rd to Oakley City 
Limits 

55 57 2 No 

Delta Rd Main Street to Byron Hwy 55 56 1 No 

Pocket Rd I-5 to Freeport Blvd 63 63 0 No 

Freeport Blvd 
(Old SR 160) 

Pocket Rd to Sacramento 
City Limits 

56 58 2 No 

Freeport Bridge River Rd to SR 160 (Freeport 
Blvd) 

55 56 1 No 

Hood Franklin 
Rd 

SR 160 (River Rd) to I-5 51 53 2 No 

Lambert Rd SR 160 (River Rd) to Herzog 
Rd 

44 50 6 No 

Lambert Rd Herzog Rd to Franklin Blvd 46 50 4 No 

Franklin Blvd Lambert Rd to Twin Cities 
Rd 

48 51 3 No 

Twin Cities Rd River Rd to I-5 53 70 17 Yes 

Twin Cities Rd I-5 to Franklin Blvd 55 62 7 Yes 

Sutter Slough 
Bridge Rd 

Sacramento Co./ Yolo Co. 
Line to Paintersville Bridge 

50 75 25 Yes 

River Rd Paintersville Bridge to Twin 
Cities Rd 

51 70 19 Yes 

River Rd Twin Cities Rd to Walnut 
Grove Bridge 

55 70 15 Yes 

Walnut Grove 
Rd/River Rd 

Walnut Grove Bridge to 
Sacramento Co./ SJ Co. Line 

55 70 15 Yes 

Isleton Rd River Rd (Walnut 
Grove)/Isleton Rd Bridge to 
1.5 miles west of Isleton Rd 
Bridge 

54 67 13 Yes 

Race Track Rd/ 
Tyler Island Rd 

Walnut Grove Rd to 
Southern End of Tyler Island 

45 50 5 No 

Tyler Island Rd Southern End of Tyler Island 
to SR 160 (River Rd) 

46 50 4 No 

Jackson Slough 
Rd 

Isleton City Limits to SR 12 47 51 4 No 
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Roadway Segment 

Existing 
Noise 
Level, 
dBA 

Future 
With-
Project 
Noise 
Level, dBA 

Noise 
Level 
Increase, 
dB 

Adverse 
Impact due 
to Traffic 
Noise? 

Jackson Slough 
Rd 

Brannan Island Rd to SR 12 47 51 4 No 

Walnut Grove Rd Sacramento Co./ SJ Co. Line 
to I-5 

53 70 17 Yes 

Peltier Rd Blossom Rd to I-5 44 50 6 No 

Tracy Blvd SR 4 to Clifton Court Rd 53 72 19 Yes 

Tracy Blvd Clifton Court Rd to Tracy 
City Limits 

52 72 20 Yes 

Byron Hwy Alameda Co./San Joaquin Co. 
Line to Mountain House 
Pkwy 

59 74 15 Yes 

Mountain House 
Pkwy 

Byron Hwy to Arnaudo Blvd 54 74 20 Yes 

Mountain House 
Pkwy 

Arnaudo Blvd to I-205 58 74 16 Yes 

Eight Mile Rd Stockton City Limits to I-5 58 60 2 No 

Tracy Blvd Tracy City Limits to I-205 58 73 15 Yes 

Harbor Blvd Industrial Blvd to US 50 63 76 13 Yes 

Industrial Blvd/ 
Lake Washington 
Blvd 

Harbor Blvd to Jefferson 
Blvd 

62 76 14 Yes 

Jefferson Blvd 
(Old SR 84) 

Lake Washington Blvd to 
Southport Pkwy 

62 75 13 Yes 

Jefferson Blvd 
(Old SR 84) 

Southport Pkwy to West 
Sacramento City Limits 

51 75 24 Yes 

River Rd Freeport Bridge to Courtland 
Rd 

54 55 1 No 

River Rd Courtland Rd to Sacramento 
Co./ Yolo Co. Line 

48 75 27 Yes 

Courtland Rd SR 84 to River Rd 48 75 27 Yes 

 1 

 2 

As shown in Table 23-82, predicted future loudest-hour traffic noise levels from project-generated 3 
worker commutes and truck trips would result in a noise level of 60 dBA Leq or more, and an 4 
increase of 5 dB or more compared to existing traffic noise levels along 68 project roadway 5 
segments.  6 

Traffic noise from haul trucks and commuter vehicles on public roads is predicted to exceed daytime 7 
traffic noise thresholds at nearby residences, parks and other uses at affected parcels indicated in 8 
Table 23-82A. Traffic noise contours are shown in Appendix 23A. 9 
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Table 23-82A. Land Use Zones Adjacent to Project Haul Routes Affected by Increases in Traffic 1 
Noise, Separate Corridors Option 2 

Location Zoning 

Total Affected Parcels, Daytime 
Threshold (60 dBA Leq [1h]) and a 
5 dB increase over existing levels 

Alameda County Agricultural/Other a 10 

Contra Costa County Agricultural/Other a 363 

 Residential 3 

Sacramento County – including River Road 
near the community of Hood; 
neighborhoods in the community of Hood; 
Lambert Road; Vorden Road. 

Residential 48 

Natural/Recreational 139 

Agricultural/Other a 426 

San Joaquin County Residential 120 

 Natural/Recreational 3 

 Agricultural/Other a 455 

City of Stockton  88 

City of Tracy  110 

Solano County Natural/Recreational 9 

 Agricultural/Other a 680 

Yolo County – including County Road E9 
near the community of Clarksburg; 
neighborhoods in the community of 
Clarksburg. 

Agricultural/Other a 90 

  

  

City of West Sacramento  199 

Other Jurisdictions  538 

a Includes agricultural or unclassified use that permits residential use. 

 3 

Mitigation Measure NOI-1b: Prior to Construction, Initiate a Complaint/Response 4 
Tracking Program 5 

Please see Mitigation Measure NOI-1b under Impact NOI-1 in the discussion of Alternative 1A. 6 

Achievable noise reduction varies by measure. Shutting off a piece of equipment would eliminate its 7 
contribution to ambient noise. Noise barriers and enclosures would provide noise reduction within 8 
the discrete area shielding noise from surrounding noise sensitive receptors. Barriers can provide 5 9 
to 15 dB of noise reduction depending configuration relative to surrounding terrain. Although 10 
implementation of these measures will reduce the impact, it is not anticipated that feasible 11 
measures will be available in all situations to reduce construction noise to levels below the 12 
applicable thresholds. This impact would therefore be significant and unavoidable. 13 
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Chapter 24 1 

Hazards and Hazardous Materials 2 

24.3 Environmental Consequences 3 

24.3.1 Methods for Analysis 4 

24.3.1.3 Construction Effects 5 

Reusable Tunnel Material 6 

Reusable tunnel material (RTM) is the by-product of tunnel excavation using an earth pressure 7 
balance tunnel boring machine. RTM from the construction of the proposed water conveyance 8 
facilities would be a mixture of soil cuttings and soil conditioning agents (water, foaming agents, 9 
and/or polymers). Tunnel boring operations would require the use of soil conditioners in order to 10 
control the behavior of excavated material. Soil conditioners vary and are typically selected by the 11 
tunneling contractor. The soil conditioner used would likely include water, surfactant foam, 12 
polymers, bentonite, or any combination thereof, although modern practice uses foams and 13 
polymers that are more environmentally friendly than bentonite, non-toxic and biodegradable. 14 
Surfactant foam is essentially a mixture of air and diluted foaming agent in water. Foam and/or 15 
polymers enhance the tunnel boring machine’s ability to control face pressure, and are also used to 16 
reduce the level of torque required to cut the ground, which, in turn, reduces the required power 17 
input to the motors. Foam makes the cuttings more plastic and less permeable. Polymers are used to 18 
condition the soil, either by absorbing water or by affecting the deformation and flow characteristics 19 
of the soil. The main purpose of polymers is to help support the face and encourage loose, coarse-20 
grained soils to move smoothly through the excavation chamber. Polymers can also be used to 21 
reduce the tendency of soils with large amounts of highly plastic clay to stick to the cutterhead. 22 

RTM may require chemical or physical treatment, in addition to drying, prior to returning to the 23 
environment. In this analysis, environmental impacts associated with RTM management were 24 
analyzed based on stated toxicity of the additives, estimates of the volume of anticipated residue, the 25 
CERs, and the results of tests done using soil samples from within the proposed tunnel footprint 26 
mixed with representative soil conditioners (URS 2014).  27 

In March 2013, a study was conducted on native soil samples collected from several sites along the 28 
tunnel footprint. These soil samples were mixed with representative soil conditioner products to 29 
mimic RTM. These mixture samples were tested to assess the geotechnical properties to determine 30 
if RTM would be suitable as structural fill; the potential toxicity; and the suitability for plant growth 31 
for both wildlife habitat and agricultural use (URS 2014) 32 

While the study consisted of a limited number of samples and tests, and does not constitute a 33 
complete evaluation of RTM, based on the results DWR concluded that RTM, following storage and 34 
drying, is suitable for strengthening Delta levees; habitat restoration; fill on subsiding Delta islands; 35 
and as structural fill for construction of conveyance facilities (URS 2014). However, the contractor 36 
would need to chemically characterize RTM and associated decant liquid prior to reuse or discharge. 37 
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Consultation with governing regulatory agencies would be required to obtain the necessary 1 
approvals and permits. 2 

24.3.3 Effects and Mitigation Approaches 3 

24.3.3.2 Alternative 1A—Dual Conveyance with Pipeline/Tunnel and 4 

Intakes 1–5 (15,000 cfs; Operational Scenario A) 5 

Impact HAZ-1: Create a Substantial Hazard to the Public or the Environment through the 6 
Release of Hazardous Materials or by Other Means during Construction of the Water 7 
Conveyance Facilities 8 

Natural Gas Accumulation in Water Conveyance Tunnels 9 

Under Alternative 1A, deep water conveyance tunnels would be constructed. One tunnel would run 10 
from south of Scribner Road, east of the Sacramento River in Sacramento County and would run 11 
south to the intermediate forebay, south of the community of Hood and northwest of South Stone 12 
Lake. Another tunnel would reach from north of Lambert Road (west of South Stone Lake), crossing 13 
Pierson District, Grand Island, Brannan-Andrus Island, Tyler Island, Staten Island, Bouldin Island, 14 
Venice Island, Mandeville Island, Bacon Island, Woodward Island, Victoria Island, and Coney Island, 15 
before ending south of Clifton Court Forebay. For a map of the proposed tunnel alignment, see 16 
Figure M3-1 in the Mapbook Volume.  17 

During construction, the potential to encounter gases, which could enter and accumulate to 18 
flammable or explosive concentrations in tunnel bores or other excavations, could exist. Were this to 19 
occur, it would be considered an adverse effect. These gases could include methane generated by 20 
peat and organic soils or other natural gases, which could seep from deep natural gas reservoirs 21 
either through improperly sealed boreholes or natural conduits such as faults and fractures. As 22 
previously described, the thickness of peat and organic soils increases to the west across the Delta, 23 
and approximately 3,400 oil and gas wells are located throughout the study area. Engineering 24 
reconnaissance indicates six active and 19 inactive oil or gas wells present within the construction 25 
footprint for the Alternative 1A water conveyance alignment (California Department of Water 26 
Resources 2010a:13-1); oil and gas wells along the water conveyance facilities alignments are 27 
shown in Figure 24-5. Gas fields in the United States are typically located at depths greater than 28 
3,000 feet (U.S. Energy Information Administration 2012). Because the tunnels would be 29 
approximately 150 to 160 feet below ground, it is unlikely that a gas field would be encountered 30 
during tunneling. However, an evaluation of how these gas fields could affect the constructability of 31 
the tunnels would be prepared during the geotechnical investigations performed in the design phase 32 
of the water conveyance facilities. For water conveyance facilities construction under Alternative 33 
1A, the water conveyance tunnels may receive a Cal-OSHA classification of “gassy or 34 
extrahazardous” due to the presence of natural gas deposits and natural gas wells along the 35 
alignment. If the tunnels receive a “gassy or extrahazardous” classification, specialized tunneling 36 
equipment, which would need to be approved by the Mine Safety and Health Administration 37 
(MSHA), would be required to prevent explosions during tunneling, as would gas detection 38 
equipment on the tunnel boring machines, an automatic shutoff of the equipment if gas were 39 
detected, and fireproof construction equipment. In addition, the contractor would be required to 40 
follow gas monitoring and fire prevention requirements mandated by Cal-OSHA based on the tunnel 41 
gas classification in accordance with The Tunnel Safety Orders set forth in the California Code of 42 
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Regulations (Title 8, Division 1, Chapter 4, Subchapter 20, Article 8, “Tunnel Classifications” [see 1 
Section 24.2.2.13]). The tunnel ventilation system would include steel ducts capable of reversing the 2 
direction of air in order to help control potential fires in the tunnel. Tunnels would be ventilated 3 
according to Cal-OSHA requirements. Cal-OSHA requires providing at least 200 cubic feet per minute 4 
(fpm) of fresh air per person working underground. Additionally, a minimum air velocity of 60 fpm 5 
is required to dilute any contaminated gas present within the tunnel. Further, ventilation hardware 6 
would comply with Cal-OSHA requirements. The hardware would include steel ducts and be capable 7 
of reversing the direction of air flow (for fire control within the tunnel). Adherence to these 8 
regulations would reduce the potential for hazards related to accumulation of natural gas in tunnels. 9 
Further, the construction contractor would be required to prepare an emergency plan prior to 10 
construction of the tunnels (Title 8, Division 1, Chapter 4, Subchapter 20, Article 9, “Emergency Plan 11 
and Precautions”). This plan would outline the duties and responsibilities of all employees in the 12 
event of a fire, explosion or other emergency.  The plan would include maps, evacuation plans, 13 
rescue procedures, communication protocol, and check-in/check-out procedures. Copies of the plan 14 
would be given to the local fire or designated off-site rescue teams and Cal/OSHA. 15 

Constituents in Reusable Tunnel Material 16 

RTM would consist of materials excavated from the tunnel bore, which would be advanced at a 17 
depth of approximately 100 feet below ground surface (bgs) and 160 feet bgs under Delta water 18 
channels. As described in Section 24.3.1.3, biodegradable soil conditioners or additives would be 19 
added during tunneling activities to facilitate the process, and RTM would be transported from the 20 
tunnel through the launching shaft to the surface and then by conveyor belt to RTM work areas. At 21 
the RTM areas, decant liquids from the RTM would be leached, collected and evaporated. RTM areas 22 
would be located just north of Scribner Road, east of the Sacramento River, on northern Brannan-23 
Andrus Island, on southeastern Tyler Island, on eastern Bacon Island, and on northwestern Victoria 24 
Island. For a map of proposed RTM areas, see Figure M3-1 in the Mapbook Volume. 25 

As described in Chapter 9, Geology and Seismicity, the geologic materials encountered during 26 
tunneling are expected to comprise alluvial sediments consisting of a mixture of clay, silt, sand, 27 
gravel and minor amounts of organic matter, all deposited prior to the arrival of settlers to 28 
California and subsequent mining, agricultural and urban land uses that have produced potential 29 
contaminants of concern, as discussed above. Approximately 25 million cubic yards of RTM are 30 
expected to be generated during construction of the Alternative 1A water conveyance facilities. 31 

It is anticipated that all tunnel boring additives would be non-toxic and biodegradable. Regardless, 32 
before the RTM could be re-used or returned to the environment, it would be managed to comply 33 
with NPDES permit requirements, and at a minimum would go through a drying/water-solids 34 
separation process and a possible physical or chemical treatment following chemical 35 
characterization (including RTM decant liquid). Depending on the composition of the RTM and type 36 
of conditioning agents used, there would be many options for management of the RTM prior to 37 
reuse. Management could be done in several ways, including chemical flocculation, 38 
settlement/sedimentation, handling at a treatment plant, chemical conditioning or controlled 39 
storage. The method of controlled storage (described in Appendix 3C, Details of Water Conveyance 40 
Facilities Components), similar to landfill storage, would be the method with the broadest impacts 41 
because a designated area large enough to store the RTM may be required permanently. If 42 
controlled storage is necessary, the RTM would be deposited within designated RTM storage areas. 43 
To ensure that the RTM is contained within the designated area, a retaining dike would be built 44 
around the perimeter of the RTM area. RTM ponds would aid in RTM management and facilitate the 45 
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dewatering. Several of the ponds would be designated as leachate ponds. The leachate would be 1 
pumped from the drainage system to the leachate ponds for possible additional treatment. To 2 
ensure that underlying groundwater is not contaminated, the invert of the RTM pond would be a 3 
minimum of 5 feet above the seasonal high groundwater table, and an impervious liner would be 4 
placed on the invert of the RTM pond and along the interior slopes of the berms to prevent any 5 
contact between the RTM and the groundwater.  6 

Prior to reuse, the RTM would undergo chemical characterization. RTM would be tested in 7 
accordance with the methods outlined in EPA publication SW-846, as required by state and federal 8 
regulations prior to reuse (e.g., RTM in levee reinforcement) or disposal. Similarly, RTM decant 9 
liquid would also require testing prior to discharge to meet NPDES or Construction General Permit 10 
(Order 2010-0014-DWQ) requirements. As described in Section 24.3.1.3, preliminary lab tests on an 11 
RTM-like substance (native soils mixed with representative soil conditioners) indicate that RTM 12 
could be reused to strengthen select Delta levees, for habitat restoration, fill on subsiding islands, or 13 
as structural fill for construction of the proposed water conveyance facilities (URS 2014).  14 

Should constituents in RTM or associated decant liquid exceed discharge limits, these tunneling 15 
byproducts would be treated to comply with permit requirements. Decant liquids from RTM may 16 
require additional chemical or physical treatment, such as flocculent addition to precipitate 17 
suspended sediment, prior to discharging to surface water. 18 

As part of a Material Reuse Plan (MRP), prior to construction, draining, and chemical 19 
characterization of RTM, the BDCP proponents would identify sites for reusing this material to the 20 
greatest extent feasible, in connection with BDCP construction activities, habitat restoration 21 
activities, as well as for potential beneficial uses associated with flood protection and management 22 
of groundwater levels within the Plan Area. The BDCP proponent will undertake a thorough 23 
investigation to identify sites for the appropriate reuse of RTM, and will consult relevant parties, 24 
such as landowners, reclamation districts, flood protection agencies, state agencies with jurisdiction 25 
in the Delta, and counties, in developing site-specific material reuse plans, as described in Appendix 26 
3B, Environmental Commitments. Following removal of RTM from the temporary RTM areas, 27 
stockpiled topsoil would be reapplied, and disturbed areas would be returned, to the extent feasible, 28 
to preconstruction conditions. In some instances it may be infeasible to transport and reuse RTM 29 
due to factors such as distance and cost, and/or any environmental effects associated with transport 30 
(e.g., unacceptable levels of diesel emissions). In such instances, RTM sites would be evaluated for 31 
the potential to reapply topsoil over the RTM and to continue or recommence agricultural activities. 32 
If, in consultation with landowners and any other interested parties, BDCP proponents determine 33 
that continued use of the land for agricultural or habitat purposes would be infeasible, the potential 34 
for other productive uses of the land would be examined, as described in Appendix 3B. 35 

Infrastructure Containing Hazardous Materials 36 

Infrastructure in the study area containing hazardous materials (e.g., natural gas pipelines) could 37 
pose hazards to the environment and the public if disturbed by construction activities. As described 38 
in Section 24.1.2, pipelines carrying fluids with hazardous characteristics (e.g., petroleum products) 39 
cross the Alternative 1A conveyance alignment and construction footprint (Figure 24-3). The 40 
number of regional pipeline crossings within the construction disturbance footprint of the all 41 
conveyance alternatives is provided in Table 24-3. Natural gas pipelines cross the conveyance 42 
alignment between Intakes 1 and 2 under a proposed RTM area and concrete batch plant and fuel 43 
station area; near a main tunnel construction shaft and under a proposed RTM area near the 44 
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southeastern end of Tyler Island; and near proposed temporary and permanent transmission lines, a 1 
proposed RTM area, the tunnel, and a proposed barge unloading facility on Bacon Island. Other 2 
product pipelines cross the alignment at the north end of Woodward Island under the proposed 3 
tunnel and permanent transmission line, and along the southwestern side of the proposed Byron 4 
Tract Forebay and nearby spoil area. Further, hazardous materials storage vessels, such as tanks or 5 
other bulk containers used for processing, storage and distribution of fuels, pesticides or other 6 
hazardous materials may be present in the Alternative 1A water conveyance facilities construction 7 
footprint. Active and inactive oil wells are present throughout the Delta and their locations are 8 
shown in Figure 24-5. Several active wells are proximate to the conveyance alignment where it 9 
crosses Brannan-Andrus and Tyler Islands. 10 

Table 24-3. Number and Type of Pipelines and Electrical Transmission Lines Crossing All Alignments 11 

Utility Operator and Type 

Pipeline/ 
Tunnel Option 
(Alt. 1A, 2A, 3, 
5, 6A, 7, and 
8) 

Modified 
Pipeline 
Tunnel 
Option 
(Alt. 4) 

East 
Option 
(Alt. 1B, 
2B, and 
6B) 

West 
Option  
(Alt. 1C, 2C, 
and 6C) 

Separate 
Corridor 
Option  
(Alt. 9) 

Electrical Transmission Lines 

Western Area Power Administration 69 kV 1 1 1 1 0 

Western Area Power Administration 230 kV  2 2 2 1 2 

Pacific Gas & Electric 115 kV  4 2 2 3 2 

Pacific Gas & Electric 230 kV  0 0 4 2 0 

Pacific Gas & Electric 500 kV  3 3 3 4 0 

Transmission Agency of Northern California/ 
Western Area Power Administration for the 
California-Oregon Transmission Project 500 
kV 

1 1 1 1 1 

Sacramento Municipal Utility District 230 kV 0 3 0 0 0 

Pipelines 

Pacific Gas & Electric (size unspecified) 
Natural Gas 

7 6 5 7 0 

Chevron Texaco (7” diameter) Petroleum 
Product 

1 1 1 1 0 

Chevron Texaco (9” diameter) Petroleum 
Product 

1 1 1 1 0 

Chevron Texaco (18” diameter) Petroleum 
Product 

1 0 1 0 0 

Kinder Morgan Pacific Region (10”) Petroleum 
Product  

1 1 1 1 1 

kV: kilovolts 

 12 

In addition, certain residential, agricultural, recreational (e.g., pools and docks) and other types of 13 
structures (e.g., power/utility structures, bridges, and other types of infrastructure) within the 14 
Alternative 1A water conveyance facilities footprint would need to be removed. Approximately 204 15 
permanent structures would be removed or relocated within the water conveyance facility footprint 16 
under this alternative. This includes approximately 59 residential buildings; 15 recreational 17 
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structures; 120 storage and agricultural support structures; and 10 other types of structures. One 1 
fire station in the community of Hood would also be affected. Most of these existing structures fall 2 
within the physical footprints of the intake facilities and their associated conveyance pipelines. 3 
These structures may contain hazardous materials in the form of building materials containing 4 
asbestos or lead-based paint, stored liquid paints and solvents, and household or industrial-strength 5 
maintenance chemicals and cleaners. Asbestos-containing material is regulated both as a hazardous 6 
air pollutant under the Clean Air Act (Chapter 22, Air Quality and Greenhouse Gases) and as a 7 
potential worker safety hazard by Cal-OSHA (see Section 24.2.2.13). Were these types of hazardous 8 
materials to be encountered during structure demolition, the potential for their release and the 9 
consequent adverse effects on the public, construction workers, and the environment would exist. 10 
To prevent adverse effects, DWR would implement Mitigation Measure HAZ-1b, which would 11 
require that DWR coordinate with existing property owners to identify existing potentially 12 
hazardous infrastructure and infrastructure containing potentially hazardous materials, and that 13 
DWR perform pre-demolition surveys in order to identify and characterize hazardous materials to 14 
ensure the safe and appropriate handling and disposal of these materials.  15 

There are seven natural gas pipelines, four petroleum product pipelines, 19 known inactive and six 16 
active oil or gas wells within the construction footprint of the proposed Alternative 1A water 17 
conveyance alignment (Table 24-3, and Figures 24-3 and 24-5). In addition to the regional pipelines 18 
in the study area, there are networks of minor oil and gas gathering pipelines, which connect 19 
individual oil or gas wells to small storage and preliminary processing facilities operated by the 20 
different oil and gas companies working in the study area. Disturbance of this infrastructure during 21 
construction of the water conveyance facilities could result in hazards to the environment as well as 22 
physical and chemical hazards to the construction workers or the nearby public due to fires, 23 
explosions, and release of natural gas or petroleum products. The precise location of pipelines 24 
within a tunnel section would be identified prior to construction to avoid conflicts with shaft 25 
construction and disposal of reusable tunnel material. Studies will be done prior to construction to 26 
identify the minimum allowable distance between existing gas wells and tunnel excavation. 27 
Abandoned wells would be tested to confirm that they have been abandoned according to DOGGR 28 
well abandonment requirements. Those wells not abandoned according to these requirements will 29 
be improved. In addition, to avoid the potential conflicts with shaft construction and disposal areas, 30 
the utility and infrastructure relocation will be coordinated with local agencies and owners. The 31 
potential for disturbing oil and gas fields during excavation or tunneling activities is minimal 32 
because these fields are typically located at depths greater than 3,000 feet (U.S. Energy Information 33 
Administration 2012). Effects would be more likely to occur if utilities were not carefully surveyed 34 
prior to construction, including contacting the local utility service providers. California Government 35 
Code Sections 4216–4216.9 require that anyone planning to excavate contact the appropriate 36 
regional notification center at least two working days (but not more than 14 calendar days) before 37 
beginning to excavate. Implementation of pre-construction surveys, and then utility avoidance or 38 
relocation if necessary, would minimize any potential disruption and hazardous effects due to 39 
disruption. Mitigation Measures UT-6a: Verify locations of utility infrastructure, and UT-6c: Relocate 40 
utility infrastructure in a way that avoids or minimizes any effect on worker and public health and 41 
safety (described in Chapter 20, Public Services and Utilities) address these effects.  42 

Routine Transport of Hazardous Materials via Trucks, Trains, and Ships 43 

Generally, the transportation of hazardous materials via trucks, trains and ships poses potential 44 
risks associated with the accidental release of these materials to the environment. Alternative 1A 45 
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would require a heavy volume of materials to be hauled to the construction work areas, increasing 1 
the amount of trucks using the transportation system in the study area. Rerouting vehicular traffic 2 
carrying hazardous materials during construction of the water conveyance facilities could increase 3 
the risk of accidental release due to inferior road quality or lack of driver familiarity with the 4 
modified routes. This includes the risk of release of hazardous products or wastes being transported 5 
routinely or specifically for construction of the water conveyance facilities, and the corresponding 6 
risk of release of fuels (gasoline and diesel) from vehicular accidents. Three designated hazardous 7 
materials transportation routes cross the Alternative 1A alignment—State Highways 4, 12, and 8 
Byron Highway (Figure 24-2 and Table 24-4). It is not anticipated that traffic on any of these 9 
highways will need to be rerouted. Routes anticipated to be affected during construction of the 10 
water conveyance facilities are described in Chapter 19, Transportation. As described in Chapter 19, 11 
Transportation, under Mitigation Measure TRANS-1a, site-specific construction traffic management 12 
plans, taking into account land (including rail) and marine hazardous materials transportation, 13 
would be prepared and implemented prior to initiation of water conveyance facilities construction. 14 
Mitigation Measure TRANS-1a includes stipulations to avoid or reduce potential circulation effects, 15 
such as such as providing signage (including signs warning of roadway surface conditions such as 16 
loose gravel), barricades, temporary traffic signals/signage to slow or detour traffic, and flag people 17 
around construction work zones; notifying the public, including schools and emergency service 18 
providers of construction activities that could affect transportation; providing alternate access 19 
routes, if necessary, to maintain continual circulation in and around construction zones; and 20 
requiring direct haulers to pull over in the event of an emergency. Many of these traffic management 21 
BMPs (e.g., warning signage and temporary traffic signals) are roadway safety measures which 22 
would indirectly minimize the potential for accidents involving vehicles transporting hazardous 23 
materials routinely or specifically for construction of the BDCP water conveyance facilities, and the 24 
corresponding risk of release of fuels (gasoline and diesel) from vehicular accidents. 25 

Table 24-4. Number and Type of Designated Hazardous Materials Routes and Railroads Crossing 26 
Water Conveyance Facilities Alignments 27 

Route or Rail 

Pipeline/Tunnel 
Option (Alt. 1A, 
2A, 3, 5, 6A, 7, 
and 8) 

Modified 
Pipeline 
Tunnel 
Option 
(Alt. 4) 

East 
Option 
(Alt. 1B, 
2B, and 
6B) 

West 
Option  
(Alt. 1C, 2C, 
and 6C) 

Separate 
Corridor 
Option (Alt. 
9) 

Designated Hazardous Materials Routes 

State Highway 4 1 1 1 1 1 

State Highway 12 1 1 1 1 0 

Byron Highway  1 1 0 1 0 

Railroads 

Union Pacific Railroad 2 2 2 2 0 

Burlington Northern-Santa Fe 
Railroad 

1 1 1 1 1 

Abandoned Railroad 0 0 0 1 0 

As described in Chapter 19, Transportation, shipping routes to ports in West Sacramento and 28 
Stockton are unlikely to be affected by barge traffic transporting equipment and materials for water 29 
conveyance facilities construction. However, barges supporting water conveyance facilities 30 
construction may also transport hazardous materials such as fuels and lubricants or other 31 
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chemicals. The potential exists for accidental release of hazardous materials from BDCP-related 1 
barges. To avoid effects on the environment related to this issue, BMPs implemented as part of a 2 
Barge Operations Plan (for detail see Appendix 3B, Environmental Commitments), including the 3 
following, would avoid and/or minimize this potential adverse effect. 4 

 All tugboats operating at the intake construction sites and the barge landings will keep an oil 5 
spill containment kit and spill prevention and response plan on-board.  6 

 In the event of a fuel spill, report immediately to the California Department of Fish and Wildlife 7 
Office of Spills Prevention and Response: 800-852-7550 or 800-OILS-911 (800-645-7911).  8 

 When transporting loose materials (e.g., sand, aggregate), barges will use deck walls or other 9 
features to prevent loose materials from blowing or washing off of the deck. 10 

Finally, the proposed Alternative 1A conveyance would cross under the existing BNSF/Amtrak San 11 
Joaquin line between Bacon Island and Woodward Island. Maintaining freight and passenger service 12 
on the BNSF line is included in the project design, and the effect of this crossing would be minimal to 13 
nonexistent because the proposed conveyance would traverse the railroad in a deep bore tunnel. 14 
The UPRR Tracy Subdivision (branch line) runs parallel to Byron Highway, between the highway 15 
and the proposed new forebay adjacent to the existing Clifton Court Forebay. The construction of 16 
the new forebay is unlikely to disrupt rail service because much of this line has not been in service 17 
recently. The UPRR may return it to freight service in the future. Any potential effects on rail traffic 18 
during construction would be reduced with implementation of Mitigation Measure TRANS-1a, which 19 
would include stipulations to coordinate with rail providers to develop alternative interim 20 
transportation modes (e.g., trucks or buses) that could be used to provide freight and/or passenger 21 
service during any longer term railroad closures and daily construction time windows during which 22 
construction would be restricted or rail operations would need to be suspended for any activity 23 
within railroad rights of way. This would minimize the potential risk of release of hazardous 24 
materials being transported via these railways (see Chapter 19, Transportation, for a description).  25 

In summary, during construction of the water conveyance facilities and geotechnical investigations, 26 
the potential would exist for direct effects on construction personnel, the public and/or the 27 
environment associated with a variety of potentially hazardous conditions because of the intensity 28 
of construction activities at the north Delta intakes, forebays, conveyance pipelines, and tunnels, and 29 
the hazardous materials that would be used in these areas. Many of these activities (including 30 
geotechnical exploration activities such as cone penetration tests and land boring) would occur in 31 
close proximity to the towns of Hood and Courtland, and would involve multiple years of use of 32 
hazardous construction materials. Additionally, large-scale construction activities involving the use 33 
of hazardous materials would be located in and near water bodies. Potential hazards include the 34 
routine transport, use or disposal of hazardous materials; natural gas accumulation in water 35 
conveyance tunnels; the inadvertent release of existing contaminants in soil and groundwater, or 36 
hazardous materials in existing infrastructure to be removed; disturbance of electrical transmission 37 
lines; and hazardous constituents present in RTM. Additionally, there is the potential for the 38 
construction of the water conveyance facilities to indirectly result in the release of hazardous 39 
materials through the disruption of existing road, rail, or river hazardous materials transport routes 40 
because construction would occur in the vicinity of three hazardous material transport routes, three 41 
railroad corridors, and waterways with barge traffic and would require construction traffic that 42 
could disrupt these routes. Were any of these potential hazards to occur, the effect would be 43 
considered adverse because it would potentially result in direct exposure of the public (including 44 
construction personnel), and surface water and groundwater to physical and/or chemical hazards. 45 
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Mitigation Measures HAZ-1a and HAZ-1b, UT-6a and UT-6c (described in Chapter 20, Public Services 1 
and Utilities) and TRANS-1a (described in Chapter 19, Transportation), combined with the 2 
previously described environmental commitments are available to address these effects. Therefore, 3 
there would be no adverse effects. 4 

CEQA Conclusion: During construction of the water conveyance facilities and geotechnical 5 
investigations, the potential would exist for direct impacts on construction personnel, the public, 6 
and/or the environment associated with a variety of hazardous physical or chemical conditions. 7 
Such conditions may arise as a result of the intensity and duration of construction activities at the 8 
north Delta intakes, forebays, conveyance pipelines, and tunnels and the hazardous materials that 9 
would be needed in these areas during construction. Potential hazards include the routine use of 10 
hazardous materials (as defined by Title 22 of the California Code of Regulations, Division 4.5); 11 
natural gas accumulation in water conveyance tunnels; the inadvertent release of existing 12 
contaminants in soil and groundwater, or hazardous materials in existing infrastructure to be 13 
removed; disturbance of electrical transmission lines; and hazardous constituents present in RTM. 14 
Many of these physical and chemical hazardous conditions would occur in close proximity to the 15 
towns of Hood and Courtland during construction of the north Delta intakes and the intermediate 16 
forebay. Additionally, the potential would exist for the construction of the water conveyance 17 
facilities to indirectly result in the release of hazardous materials through the disruption of existing 18 
road, rail, or river hazardous materials transport routes because construction would occur in the 19 
vicinity of three hazardous material transport routes, three railroad corridors, and waterways with 20 
barge traffic and would require construction traffic that could disrupt these routes. For these 21 
reasons, this is considered a significant impact. However, with the implementation of the previously 22 
described environmental commitments (e.g., SWPPPs, HMMPs, SPCCPs, SAPs, and a Barge 23 
Operations Plan) and Mitigation Measures HAZ-1a and HAZ-1b, UT-6a and UT-6c (described in 24 
Chapter 20, Public Services and Utilities), and TRANS-1a (described in Chapter 19, Transportation), 25 
construction of the water conveyance facilities would not create a substantial hazard to the public or 26 
the environment through the routine transport, use, or disposal of hazardous materials or the 27 
upset/accidental release of these materials.  28 

The severity of this impact would be reduced with the implementation of these environmental 29 
commitments and mitigation measures by identifying and describing potential sources of hazardous 30 
materials so that releases can be avoided and materials can be properly handled; detailing practices 31 
to monitor pollutants and control erosion so that appropriate measures are taken; implementing 32 
onsite features to minimize the potential for hazardous materials to be released to the environment 33 
or surface waters; minimizing risk associated with the relocation of utility infrastructure; and 34 
coordinating the transport of hazardous materials to reduce the risk of spills. Accordingly, these 35 
impacts would be less than significant. 36 

Mitigation Measure HAZ-1a: Perform Preconstruction Surveys, Including Soil and 37 
Groundwater Testing, at Known or Suspected Contaminated Areas within the 38 
Construction Footprint, and Remediate and/or Contain Contamination  39 

BDCP proponents will identify potential areas of hazardous materials and remediate and/or 40 
contain contamination in order to reduce the likelihood of hazardous materials being released 41 
into the environment. The BDCP proponents will perform preconstruction hazardous waste 42 
investigations at properties to be acquired for construction associated with the BDCP. Areas to 43 
be excavated as part of construction (e.g., for water conveyance facilities, shaft locations, 44 
concrete batch plants, intake locations, RTM areas, staging areas, forebays, borrow and spoil 45 
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sites, barge unloading, restoration activities, and other appurtenant facilities) where historical 1 
contamination has been identified (e.g., SOCs) or where contamination is suspected (e.g., as 2 
evidenced by soil discoloration, odors, differences in soil properties, abandoned USTs) will 3 
undergo soil and/or groundwater testing at a certified laboratory provided that existing data is 4 
not available to characterize the nature and concentration of the contamination. Where 5 
concentrations of hazardous constituents, such as fuel, solvents or pesticides in soil or 6 
groundwater exceed applicable federal or state thresholds contaminated areas will be avoided 7 
or soil and/or groundwater removed from the contaminated area will be remediated and 8 
contained in compliance with applicable state and federal laws and regulations. If hazardous 9 
materials are encountered, consultation with the regional DTSC office will be required to 10 
establish which permit and subsequent action will be required to appropriately handle those 11 
hazardous materials. Groundwater removed with the dewatering system would be treated, as 12 
necessary, and discharged to surface waters under an NPDES permit (see Chapter 8, Water 13 
Quality).  14 

Implementation of this mitigation measure will result in the avoidance, successful remediation 15 
or containment of all known or suspected contaminated areas, as applicable, within the 16 
construction footprint, which would prevent the release of hazardous materials from these 17 
areas into the environment.  18 

Mitigation Measure HAZ-1b: Perform Pre-Demolition Surveys for Structures to Be 19 
Demolished within the Construction Footprint, Characterize Hazardous Materials and 20 
Dispose of Them in Accordance with Applicable Regulations 21 

BDCP proponents will perform surveys and characterize and dispose of hazardous materials in 22 
order to reduce the likelihood that hazardous materials are released into the environment. 23 
Where demolition of existing structures is necessary, measures will be implemented to ensure 24 
hazards are avoided or minimized and that the release of hazardous materials, such as residual 25 
fuel in underground fuel storage tanks, or lead-based paint or asbestos-containing materials in 26 
buildings, is avoided. These measures will include the following practices. 27 

 Perform pre-demolition surveys to identify all potentially hazardous materials, including 28 
asbestos-containing material and lead-based paint. 29 

 Coordinate with owners of property to be acquired by BDCP proponents to help identify 30 
potentially hazardous infrastructure and/or infrastructure containing potentially hazardous 31 
materials. 32 

 Characterize and separate hazardous materials from structures before demolition and 33 
ensure that such materials are disposed of at an approved disposal site according to 34 
applicable regulations.  35 

 Remove underground fuel storage tanks and contents to a licensed disposal site where the 36 
tanks will be scraped and the contents disposed of in accordance with applicable 37 
regulations. 38 

 Disposal of materials containing PCBs will comply with all applicable regulations, codes, and 39 
ordinances. Disposal of large quantities of PCB waste will occur at incinerators approved for 40 
burning of PCB-containing waste. 41 
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 Implement proper handling and disposal procedures for potentially hazardous materials, 1 
such as solvents and household or industrial-strength maintenance chemicals and cleaners 2 
in buildings to be demolished. 3 

 As applicable, a Cal-OSHA-certified asbestos and lead-based paint contractor will prepare a 4 
site-specific asbestos and/or lead hazard control plan with recommendations for the 5 
containment of asbestos and/or lead-based paint materials during demolition activities, for 6 
appropriate disposal methods and locations, and for protective clothing and gear for 7 
abatement personnel. Site-specific asbestos abatement work would meet the requirements 8 
of both the federal Clean Air Act and Cal-OSHA (CCR Title 8, Subchapter 4, Article 4, Section 9 
1529). If asbestos-containing materials are found, contractors licensed to conduct asbestos 10 
abatement work will be retained and will direct the abatement. In addition, the applicable 11 
Air Quality Management District(s) will be notified 10 days prior to initiation of demolition 12 
activities of asbestos-containing materials. 13 

 Containers suspected of, or confirmed as, containing lead‐based paint will be separated 14 
from other building materials during the demolition process. Separated paint will be 15 
classified as a hazardous waste if the lead content exceeds 1,000 parts per million and 16 
will be disposed of in accordance with applicable regulations. 17 

 Sewer lines will be plugged with concrete to prevent soil and/or groundwater 18 
contamination, and the end of the lines will be flagged above ground for future location and 19 
identification. 20 

 Gas lines will be plugged or capped and the end of the lines will be flagged above ground for 21 
future location and identification. 22 

 The use of explosives for demolition will not be allowed for any structures that contain 23 
asbestos, lead-based paint, or any other hazardous materials in concentrations that would 24 
create a substantial hazard to the public or the environment should they become airborne as 25 
a result of blasting. 26 

 Hazardous waste, including contaminated soil, generated at demolition sites will be handled, 27 
hauled, and disposed of at an appropriately licensed disposal facility under appropriate 28 
manifest by a licensed hazardous waste hauler. 29 

Implementation of this mitigation measure will ensure that hazardous materials present in or 30 
associated with structures being demolished will not be released into the environment. 31 

Impact HAZ-6: Create a Substantial Hazard to the Public or the Environment through the 32 
Release of Hazardous Materials or by Other Means during Operation and Maintenance of the 33 
Water Conveyance Facilities 34 

NEPA Effects: During long-term operation and maintenance of the water conveyance facilities, the 35 
transport, storage, and use of chemicals or hazardous waste materials may be required. Hazardous 36 
waste generated at facility sites will be handled, hauled, and disposed of at an appropriately licensed 37 
disposal facility under appropriate manifest by a licensed hazardous waste hauler (see Appendix 3B, 38 
Environmental Commitments). Maintenance requirements for the tunnels have not yet been finalized 39 
(See Chapter 3, Section 3.6.1.2 for a general description of the operation and maintenance 40 
requirements for the conveyance facilities). However, the operation and maintenance of certain 41 
alternative features, such as the intake pumping plants and the intermediate pumping plant, would 42 
require the use of hazardous materials, such as fuel, oils, grease, solvents, and paints. For example, 43 
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planned maintenance at pumping facilities would include checking oil levels, replacing oil in the 1 
pumps and greasing pump bearings. Additionally, routine facility maintenance would involve 2 
painting of pumping plants and appurtenant structures, cleaning, repairs, and other routine tasks 3 
that ensure the facilities are operated in accordance with design standards.  4 

Facility equipment maintenance would be required for the intake pumping plants, sedimentation 5 
basins and solids lagoons, the intermediate forebay and pumping plant, and Byron Tract Forebay. 6 
Timing of maintenance activities would be variable and would be dictated by the schedule and day-7 
to-day requirements of specific components being maintained. Maintenance activities at the intakes 8 
would include debris and sediment removal, biofouling and corrosion prevention, and repairs 9 
following physical impacts to the intake structures. Sediment and solids removal from the 10 
sedimentation basins and solids lagoons, respectively, is expected to be an ongoing process during 11 
operation of the water conveyance facilities. During operation of the water conveyance facilities, 12 
water would enter sedimentation basins at five intakes along the east bank of the Sacramento River 13 
in the north Delta. Settled sediment would then be pumped to solids lagoons where it would be 14 
dewatered and removed for disposal off site; sediment pore water would be pumped back into the 15 
sedimentation basins. The dewatered solids, like sediment dredged at the intakes, may contain 16 
pesticides from agricultural and urban areas, metals or organic compounds from urban stormwater 17 
runoff and mercury from historic mining upstream of the Delta. The wide variety of pesticides that 18 
has been applied, the numerous crops grown in the region, and the fact that predominant land use 19 
across the Delta supports agriculture indicate that persistent pesticides that have been widely 20 
applied (e.g., organochlorines) and are likely to be found in the soils and potentially sediment 21 
throughout the Delta. Because of their relatively low water solubility, persistent pesticides and 22 
compounds generally accumulate in the environment in sediment and soil, as well as in the fatty 23 
tissue of terrestrial and aquatic animals and humans. Human exposure to organochlorine pesticides 24 
is primarily through the diet. No comprehensive area-wide soil or sediment sampling program is 25 
known to have been conducted to evaluate pesticide residues from agricultural use. Thus, it is not 26 
known if persistent pesticide concentrations in dewatered solids from the solids lagoons, or in 27 
dredged sediment from around the intakes would exceed applicable federal or state standards. As 28 
previously described, although the concentration of mercury in sediment throughout the study area 29 
is not known, one study indicated that the mercury concentration in sediment (suspended) at 30 
Freeport, just upstream of the intake locations, was less than 10 ng/l, below the recommended 31 
criterion of 50 ng/l (Domagalski 2001). 32 

Based on a worst-case scenario, considering the throughput of the intakes at a maximum flow of 33 
3,000 cfs, an estimated 137,000 dry pounds of solids per day would be pumped to the solids lagoons. 34 
During periods of high sediment load in the Sacramento River, the daily mass of solids would be 35 
expected to increase to up to 253,000 dry pounds per day. The annual volume of solids is anticipated 36 
to be approximately 486,000 cubic feet (dry solids). An anticipated 18,000 cubic yards of dry 37 
sediment/solids would be produced annually as a result of maintenance of the solids lagoons. 38 
Contaminated solids could pose a hazard to the environment if improperly disposed of, which would 39 
be an adverse effect. Implementation of Mitigation Measure HAZ-6 (described below) would help 40 
ensure that there are no adverse effects on soil, groundwater or surface water due to improperly 41 
disposed of lagoon solids. Dewatered solids may require special management to meet 42 
discharge/disposal requirements. To ensure that potentially contaminated sediment from 43 
maintenance dredging activities at the intakes would not adversely affect soil, groundwater or 44 
surface water, a SAP would be implemented prior to any dredging activities, as described under 45 
Impact HAZ-1 for this alternative. All sediment would be characterized chemically prior to reuse 46 
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and/or disposal to ensure that reuse of this material would not result in a hazard to the public or the 1 
environment. 2 

To the extent practicable, scheduled routine and emergency maintenance activities associated with 3 
equipment at the intakes and intermediate pumping plant would be conducted at a permanent 4 
maintenance facility at the intakes and intermediate pumping plant. The intake facilities 5 
maintenance facility would be located at one of the five intakes locations; the precise location has 6 
not yet been determined. The maintenance facility, and activities performed, at the intermediate 7 
pumping plant would likely be similar to the maintenance facility at the intakes; however, there 8 
would be no sedimentation basin (California Department of Water Resources 2010a:7-24). 9 
Replacement of erosion protection on the levees and embankments would also occur periodically. 10 

Some of the materials used in routine facility and equipment maintenance may include hydraulic oil 11 
for lubricating machinery, fuel, batteries for vehicles and equipment, nitrogen, carbon dioxide or 12 
clear agent fire suppression, paints, cleaning solvents and chemicals, and pesticides and herbicides 13 
for grounds maintenance. Some of these materials, for example, bulk fuel and lubricants, would 14 
likely be stored in the maintenance facilities. Vehicle fueling that occurs during operations and 15 
maintenance activities and could pose the risk of fueling spills and leakage from bulk fuel storage 16 
tanks. Accidental release of fuels, lubricants, solvents, grounds care chemicals (e.g., fertilizers, 17 
pesticides and herbicides), and other hazardous materials could potentially have adverse effects if 18 
not contained or if released in large enough quantities, as described under Impact HAZ-1 above. 19 
However, under normal use, the inadvertent release of these types of chemicals would likely only 20 
have the potential to result in minor, temporary hazards to workers immediately adjacent to these 21 
releases. Because these chemicals would be used in small quantities and inadvertent releases would 22 
be localized, and because, as discussed under Impact HAZ-1, environmental commitment measures 23 
implemented as part of the HMMPs, SPCCPs, and SWPPPs, including equipping facility buildings with 24 
spill containment and cleanup kits; ensuring that hazardous materials containment containers are 25 
clearly labeled with identity, handling and safety instructions, and emergency contact information; 26 
and requiring that personnel be trained in emergency response and spill containment techniques, 27 
would minimize the potential for the accidental release of hazardous materials and would help 28 
contain and remediate hazardous spills should they occur, it is unlikely that the general public or the 29 
environment would be adversely affected due to these types of activities.  30 

The locations of airports with respect to Alternative 1A are provided in Figure 24-9. The Borges-31 
Clarksburg, Walnut Grove, and Spezia Airports (all private air facilities), and the Byron Airport ( a 32 
public airport), are within 2 miles of the Alternative 1A construction footprint (Figure 24-9 and 33 
Table 24-6), as discussed under Impact HAZ-1 for this alternative. With the exception of power 34 
transmission lines supplying power to pumps, surge towers, and other equipment used for water 35 
conveyance facilities operation and maintenance, water conveyance facilities operations and 36 
maintenance are not anticipated to require high-profile equipment (i.e., equipment with a vertical 37 
reach of 200 feet or more), the use of which near an airport runway could result in an adverse effect 38 
on aircraft. DWR would adhere to all applicable FAA regulations (14 CFR Part 77) and coordinate 39 
with Caltrans’ Division of Aeronautics prior to initiating maintenance activities requiring high-40 
profile equipment to assess whether a site investigation is necessary. If a site investigation is 41 
performed, DWR would adhere to Caltrans’ recommendations in order to avoid any adverse effects 42 
on air safety. Further, compliance with the results of the OE/AAA for Byron Airport would reduce 43 
the risk for adverse effects on air traffic safety by implementing recommendations which could 44 
include limitations necessary to minimize potential problems, supplemental notice requirements, 45 
and marking and lighting high-profile structures. 46 
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In summary, during routine operation and maintenance of the water conveyance facilities the 1 
potential would exist for the accidental release of hazardous materials and other potentially 2 
hazardous releases (e.g., contaminated lagoon solids and sediment), and for interference with air 3 
safety should high-profile equipment be required for maintenance of the proposed transmission 4 
lines near an airport. Accidental hazardous materials releases, such as chemicals directly associated 5 
with routine maintenance (e.g., fuels, solvents, paints, oils), are likely to be small, localized, 6 
temporary and periodic; therefore, they are unlikely to result in adverse effects on workers, the 7 
public, or the environment. Further, BMPs and measures implemented as part of SWPPPs, SPCCPs, 8 
and HMMPs would be developed and implemented as part of the BDCP, as described above under 9 
Impact HAZ-1, and in detail in Appendix 3B, which would reduce the potential for accidental spills to 10 
occur and would result in containment and remediation of spills, should they occur. Additionally, 11 
18,000 cubic yards of dry sediment/solids would be produced annually as a result of maintenance of 12 
the solids lagoons with three intakes operating. Contaminated solids could pose a hazard to the 13 
environment if improperly disposed of, which would be considered an adverse effect. With 14 
implementation of  Mitigation Measure HAZ-6, solids from the solids lagoons would be sampled and 15 
characterized to evaluate disposal options, and disposed of accordingly at an appropriate, licensed 16 
facility. These measures would ensure that this effect would not create a substantial hazard to the 17 
public or the environment during operation and maintenance of the water conveyance facilities, and 18 
therefore there would be no adverse effect. 19 

CEQA Conclusion: The accidental release of hazardous materials to the environment during 20 
operation and maintenance of the water conveyance facilities and the potential interference with air 21 
safety through the use of high-profile equipment for maintenance of proposed transmission lines 22 
could have impacts on the public and environment. However, implementation of the BMPs and other 23 
activities required by SWPPPs, HMMPs, SPCCPs, SAPs as well as adherence to all applicable FAA 24 
regulations (14 CFR Part 77) and coordination/compliance with Caltrans’ Division of Aeronautics 25 
when performing work with high-profile equipment within 2 miles of an airport, which would 26 
include implementation of recommendations to provide supplemental notice and/or equip high-27 
profile structures with marking and lighting, would ensure that operation and maintenance of the 28 
water conveyance facilities would not create a substantial hazard to the public, environment or air 29 
traffic safety. Additionally, 18,000 cubic yards of potentially contaminated dry sediment/solids 30 
would be produced annually as a result of operation and maintenance of the solids lagoons with 31 
three intakes operating. Contaminated solids could pose a hazard to the environment if improperly 32 
disposed of, which would be considered a significant impact. However, with implementation of 33 
Mitigation Measure HAZ-6, solids from the solids lagoons would be sampled and characterized to 34 
evaluate disposal and/or reuse options, and would be disposed of accordingly at an appropriate, 35 
licensed facility to avoid any significant impacts associated with the improper disposal of potentially 36 
contaminated sediment. Therefore this impact would be less than significant. 37 

Mitigation Measure HAZ-6: Test Dewatered Solids from Solids Lagoons Prior to Reuse 38 
and/or Disposal  39 

BDCP proponents will ensure that dewatered solids from the solids lagoons are sampled and 40 
tested/characterized at a certified laboratory prior to reuse and/or to evaluate disposal options. 41 
At minimum, the solids would be tested for hazardous characteristics (i.e., toxicity, corrosivity, 42 
ignitability, and reactivity) consistent with federal standards for identifying hazardous waste 43 
(40 CFR Part 261). All dewatered solids would be disposed of in accordance with applicable 44 
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federal, state, and local regulations at a solid waste disposal facility approved for disposal of 1 
such material. 2 

Implementation of this measure will ensure that dewatered solids do not reintroduce hazardous 3 
constituents to the environment if they are reused, and that they are disposed of properly if they 4 
do contain hazardous levels of contaminants such as persistent pesticides and mercury.  5 

24.3.3.9 Alternative 4—Dual Conveyance with Modified Pipeline/Tunnel 6 

and Intakes 2, 3, and 5 (9,000 cfs; Operational Scenario H) 7 

Impact HAZ-1: Create a Substantial Hazard to the Public or the Environment through the 8 
Release of Hazardous Materials or by Other Means during Construction of the Water 9 
Conveyance Facilities 10 

NEPA Effects: 11 

Routine Use of Hazardous Materials 12 

As described in Chapter 3, Description of Alternatives, during construction of Alternative 4, six 13 
locations would be designated as fuel stations. All fuel stations would be located adjacent to a 14 
concrete batch plant; both the fuel station and the batch plant would be temporary and would only 15 
be in place for the duration of construction. Each fuel station would occupy 1 acre. The fuel stations 16 
would be established in currently rural areas. There would be one fuel station at each of the three 17 
intakes—one would be located within the intake work area for Intake 2, just east of SR 160 across 18 
the Sacramento River from Clarksburg; one would be located within the intake work area for Intake 19 
3, just north of Hood; and one would be located within the intake work area for Intake 5, 20 
approximately 2 miles northeast of Courtland. In addition, two fueling stations would be located 21 
within RTM storage areas; one would be located east of I-5 approximately 4 miles east of Vorden, 22 
and the other would located on Byron Tract, between Byron Highway and Italian Slough. The 23 
southernmost fuel station would be located on Bouldin Island, just north of an RTM storage area. 24 
Fuel station locations are shown in Figure 24-7 and in Figure M3-4 in the Mapbook Volume. It is 25 
anticipated that equipment and vehicles would be maintained in the field and at on-site 26 
maintenance facilities. Bulk fuel would be stored at fuel stations and would potentially pose the risk 27 
of vehicle fueling spills and leakage from above-ground storage tanks at fuel stations. 28 

In addition to fuel use and bulk fuel storage, oils, lubricants, and other hazardous materials would be 29 
stored onsite and/or used in heavy construction equipment, such as compressors, generators, pile 30 
drivers, cranes, forklifts, excavators, pumps, or soil compactors throughout the study area during 31 
construction of the conveyance facilities. The presence and use of these hazardous materials would 32 
create the potential for accidental spillage and exposure of workers and the public to these 33 
substances. Similarly, fuels, oil, and lubricants would all potentially be used to operate the heavy 34 
equipment necessary for pre-construction geotechnical investigations (i.e., cone penetrometer test 35 
rig and drill rig). Detailed subsurface geotechnical investigations will be performed at several 36 
locations along the water conveyance alignment and associated appurtenant facilities, including 37 
within, and immediately to the north and south of, the town of Hood. The primary exploration 38 
methods would include soil borings and cone penetration tests (conventional piezocones and 39 
seismic cones). Prior to actual drilling and sampling, each planned boring/cone penetration test 40 
location would require field reconnaissance, marking or staking the exploration site, and calling the 41 
Underground Service Alert (USA) for utility clearance. Cuttings and excess drilling fluid will be 42 



 Hazards and Hazardous Materials 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

24-16 
2015 

ICF 00139.14 

 

contained in drums, large containers, or vacuum truck and disposed of offsite at an appropriate 1 
landfill. 2 

Other types of hazardous materials, including paints, solvents, and sealants, would be used in 3 
construction of water conveyance facilities features (e.g., intakes, pumping plants, conveyance 4 
piping). Fuel and transfer of oils, lubricants and other materials would be performed on work barges 5 
and watercraft used for building temporary and permanent in-river facilities, such as intake 6 
structures and potentially the operable barrier at the head of Old River, and could be spilled or 7 
otherwise released to the environment and result in a hazard. 8 

Construction equipment maintenance is expected to be performed in the field and in central 9 
maintenance facilities operated by contractors during construction of the water conveyance 10 
facilities. While equipment could be maintained at any work area identified for this alternative, the 11 
highest risk of hazards related to equipment maintenance would be anticipated to occur at those 12 
sites where the duration and intensity of construction activities would be greatest, including at the 13 
intake sites along the east bank of the Sacramento River, at the intermediate forebay on Glannvale 14 
Tract, and at Clifton Court Forebay. Construction equipment maintenance activities would also be 15 
expected to be performed at work areas related to main tunnel construction shaft sites on Byron 16 
Tract; Bouldin Island; Staten Island; Glannvale Tract at the intermediate forebay site; Bacon Island; 17 
and at Clifton Court Forebay. For a map of all permanent facilities and temporary work areas 18 
associated with this alternative, see Figure M3-4 in the Mapbook Volume. Equipment maintenance 19 
activities at these facilities would likely include rebuilding pumps or motors, maintaining equipment 20 
hydraulic systems, minor engine repairs and routine lubrication, and replacing worn parts. Spills 21 
and other accidental releases of degreasers, fuels, oils or lubricants could result in minor, temporary 22 
hazards to workers immediately adjacent to these releases. However, because these chemicals 23 
would be used in small quantities by trained personnel, and because BMPs to minimize the potential 24 
for these types of accidents and to contain and remediate hazardous spills, should they occur, would 25 
be implemented, as set forth in Appendix 3B, Environmental Commitments, it is unlikely that the 26 
general public or the environment would be adversely affected.  27 

As described in Appendix 3B, Environmental Commitments, SWPPPs, HMMPs, and SPCCPs would be 28 
developed and implemented by the BDCP proponents as part of the construction process for 29 
Alternative 4. 30 

The SPCCPs would minimize effects from spills of oil, oil-containing products, or other hazardous 31 
chemicals during construction and operation of the project. The plan would be comprehensive in 32 
that it would address actions used to prevent spills and specify actions that will be taken should any 33 
spills occur, including emergency notification procedures. BMPs to be implemented as part of the 34 
SPCCPs include, but would not be limited to the following. 35 

 Personnel will be trained in emergency response and spill containment techniques, and will also 36 
be made aware of the pollution control laws, rules, and regulations applicable to their work. 37 

 When transferring oil or other hazardous materials from trucks to storage containers, absorbent 38 
pads, pillows, socks, booms or other spill containment material will be placed under the transfer 39 
area. 40 

 Absorbent pads, pillows, socks, booms, and other spill containment materials will be maintained 41 
at the hazardous materials storage sites for use in the event of spills.  42 
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 Contaminated absorbent pads, pillows, socks, booms, and other spill containment materials will 1 
be placed in leak-proof sealed containers until transport to an appropriate disposal facility.  2 

 In the event of a spill, personnel will identify and secure the source of the discharge and contain 3 
the discharge with sorbents, sandbags, or other material from spill kits. In addition, regulatory 4 
authorities (e.g., National Response Center will be contacted if the spill threatens navigable 5 
waters of the United States or adjoining shorelines, as well as other response personnel). 6 

 Equipment used in direct contact with water would be inspected daily to prevent the release of 7 
oil.  8 

 Oil-absorbent booms would be used when equipment is used in or immediately adjacent to 9 
waters. 10 

 All reserve fuel supplies would be stored only within the confines of a designated staging area. 11 

 Fuel transfers would take place a minimum distance from exclusion/drainage areas and 12 
streams, and absorbent pads would be placed under the fuel transfer operation. 13 

 Equipment would be refueled only in designated areas. 14 

 Staging areas would be designed to contain contaminants such as oil, grease, and fuel products 15 
so that they do not drain toward receiving waters or storm drain inlets. 16 

 All stationary equipment would be positioned over drip pans. 17 

The SWPPP objectives would be to: (1) identify pollutant sources associated with construction 18 
activities and operations that could affect the quality of stormwater; and (2) identify, construct, and 19 
implement stormwater pollution prevention measures to reduce pollutants in stormwater 20 
discharges during and after construction. It is anticipated that multiple SWPPPs will be prepared for 21 
the overall BDCP project construction, with a given SWPPP prepared to cover a particular water 22 
conveyance component (e.g., intermediate forebay) or groups of components (e.g., intakes). 23 
Generally, the SWPPP would include the provisions listed below. 24 

 A description of potential stormwater pollutants from erosion. 25 

 A description of the management of dredged sediments and hazardous materials present on site 26 
during construction (including vehicle and equipment fuels). 27 

 Details of how the sediment and erosion control practices would comply with state and federal 28 
water quality regulations. 29 

 A visual monitoring program and a chemical monitoring program for "non-visible" pollutants if 30 
the BMPs are breached. 31 

BMPs in the SWPPPs would include but not be limited to the following measures. 32 

 Capture sediment via sedimentation and stormwater detention features. 33 

 Implement concrete and truck washout facilities and appropriately sized storage, treatment, and 34 
disposal practices. Clean or replace sanitation facilities (as necessary) and inspect regularly for 35 
leaks/spills. 36 

 Cover waste disposal containers during rain events and at the end of every day. 37 

 Store chemicals in watertight containers. 38 
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 Reclaim or land-apply construction site dewatering discharges to the extent practicable, or use 1 
for other construction purposes (e.g., dust control). 2 

 Implement appropriate treatment and disposal of construction site dewatering from 3 
excavations to prevent discharges to surface waters. 4 

 Equipment and materials for cleanup of spills shall be available on site. 5 

 Spills and leaks shall be cleaned up immediately and disposed of properly. 6 

 Ensure that there are trained spill response personnel available. 7 

The HMMPs would provide detailed information on the types of hazardous materials used or stored 8 
at all sites associated with the water conveyance facilities (e.g., pumping plants, maintenance 9 
facilities); phone numbers of city, county, state, and federal agencies; primary, secondary, and final 10 
cleanup procedures; emergency-response procedures in case of a spill; and other applicable 11 
information. The HMMPs would include measures to minimize the possible environmental impacts 12 
associated with spills or releases of hazardous materials (e.g., solvents, paints) during routine 13 
construction and operations and maintenance activities. These measures would include but not be 14 
limited to those listed here (see Appendix 3B, Environmental Commitments for additional detail). 15 

 Fuel, oil, and other petroleum products will be stored only at designated sites. 16 

 Hazardous materials containment containers will be clearly labeled with the material’s identity, 17 
handling and safety instructions, and emergency contact information. 18 

 Storage and transfer of hazardous materials will not be allowed within 100 feet of streams or 19 
sites known to contain sensitive biological resources except with the permission of Department 20 
of Fish and Wildlife. 21 

 The accumulation and temporary storage of hazardous wastes will not exceed 90 days.  22 

 Soils contaminated by spills or cleaning wastes will be contained and removed to an approved 23 
disposal site. 24 

 Hazardous waste generated at work sites, such as contaminated soil, will be segregated from 25 
other construction spoils and properly handled, hauled, and disposed of at an approved disposal 26 
facility by a licensed hazardous waste hauler in accordance with regulations. BDCP proponents 27 
will obtain permits required for such disposal. 28 

 Emergency spill containment and cleanup kits will be located at the facility site. The contents of 29 
the kit will be appropriate to the type and quantities of chemical or goods stored at the facility. 30 

Development and implementation of these plans would reduce the potential risk of a release of 31 
stored fuels, oils, lubricants or other hazardous materials used during construction and construction 32 
equipment operation and maintenance, and would ensure that spills are contained and remediated 33 
promptly and completely.  34 

Natural Gas Accumulation in Water Conveyance Tunnels 35 

Under Alternative 4, deep water conveyance tunnels would be constructed. Tunnel 1a, a 28-foot 36 
(inside diameter [ID]) single-bore tunnel, would connect Intake 2 to Intake 3. From Intake 3, a 40-37 
foot (ID) tunnel would run south under the town of Hood to the intermediate forebay on Glannvale 38 
Tract. Tunnel 1b, a 28-foot (ID) single-bore tunnel would run southeast from Intake 5 to the 39 
intermediate forebay. Tunnel 2, a 40-foot (ID) dual-bore tunnel, would run south from the 40 
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intermediate forebay to two 4,500 cfs pumping plants and to the proposed expanded Clifton Court 1 
Forebay. For a map of the proposed tunnel alignment, see Figure M3-4 in the Mapbook Volume.  2 

During construction, there would be the potential to encounter gases that could enter and 3 
accumulate to flammable or explosive concentrations in tunnel bores or other excavations. Were 4 
this to occur, it would be considered an adverse effect. These gases could include methane generated 5 
by peat and organic soils or other natural gases, which could seep from deep natural gas reservoirs 6 
either through improperly sealed boreholes or natural conduits such as faults and fractures. The 7 
thickness of peat and organic soils increases to the west across the Delta, and more than 5,000 oil 8 
and gas wells are located throughout the Delta. There are no active and 15 inactive oil or gas wells 9 
present within the construction footprint of the proposed Alternative 4 water conveyance 10 
alignment; oil and gas wells along the water conveyance facilities alignments are shown in Figure 11 
24-5. Gas fields in the United States are typically located at depths greater than 3,000 feet (U.S. 12 
Energy Information Administration 2012). Because the tunnels would be approximately 150 to 160 13 
feet below ground, it is unlikely that a gas field would be encountered during tunneling. However, an 14 
evaluation of how these gas fields could affect the constructability of the tunnels would be prepared 15 
during the geotechnical investigations performed in the design phase of the water conveyance 16 
facilities. For water conveyance facilities construction under Alternative 4, the water conveyance 17 
tunnels may receive a Cal-OSHA classification of “gassy or extrahazardous” due to the presence of 18 
natural gas wells along the alignment. If the tunnels receive a “gassy or extrahazardous” 19 
classification, specialized tunneling equipment, which would need to be approved by the MSHA, 20 
would be required to prevent explosions during tunneling, as would gas detection equipment on the 21 
tunnel boring machines, an automatic shutoff of the equipment if gas were detected, and fireproof 22 
construction equipment. In addition, the contractor would be required to follow gas monitoring and 23 
fire prevention requirements mandated by Cal-OSHA based on the tunnel gas classification in 24 
accordance with The Tunnel Safety Orders set forth in the California Code of Regulations (Title 8, 25 
Division 1, Chapter 4, Subchapter 20, Article 8, “Tunnel Classifications” [see Section 24.2.2.13). The 26 
tunnel ventilation system would include steel ducts capable of reversing the direction of air in order 27 
to help control potential fires in the tunnel. Tunnels would be ventilated according to Cal-OSHA 28 
requirements. Cal-OSHA requires providing at least 200 fpm of fresh air per person working 29 
underground. Additionally, a minimum air velocity of 60 fpm is required to dilute any contaminated 30 
gas present within the tunnel. Further, ventilation hardware would comply with Cal-OSHA 31 
requirements. The hardware would include steel ducts and be capable of reversing the direction of 32 
air flow (for fire control within the tunnel). Adherence to these regulations would reduce the 33 
potential for hazards related to the accumulation of natural gas in tunnels. Further, the construction 34 
contractor would be required to prepare an emergency plan prior to construction of the tunnels 35 
(Title 8, Division 1, Chapter 4, Subchapter 20, Article 9, “Emergency Plan and Precautions”). This 36 
plan would outline the duties and responsibilities of all employees in the event of a fire, explosion or 37 
other emergency.  The plan would include maps, evacuation plans, rescue procedures, 38 
communication protocol, and check-in/check-out procedures. Copies of the plan will be given to the 39 
local fire or designated off-site rescue teams and the Division. 40 

Existing Contaminants in Soil, Groundwater, or Sediment 41 

There may be contaminated areas within the study area that have not been previously identified 42 
because of inadequate or missing data, or poor record keeping. During construction of Alternative 4, 43 
contaminated soils, sediments and groundwater may be encountered where historical releases have 44 
occurred, such as at former storage and distribution facility locations.  45 
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The lateral and vertical extent of any historical soil-, sediment-, or water-based contamination 1 
within or near the construction footprint is unknown. Although soil contamination, where it exists, 2 
is likely to be highly localized, groundwater contamination could have migrated substantial 3 
distances and therefore be more widespread than soil contamination. Locations of known oil and 4 
gas processing facilities (Figure 24-1) are considered a separate category of SOC due to the potential 5 
for spills and leaks at these locations. The lateral and vertical extent of any existing contamination 6 
that may be present at these sites is unknown. The number of SOCs may change during right-of-way 7 
evaluation, land acquisition, and preconstruction site-clearance investigations or during 8 
construction. Additional SOCs may be identified during these activities, and currently identified 9 
SOCs may be determined innocuous after site-specific field investigation and testing. 10 

It is likely that contaminated sediments (e.g., persistent pesticide- and mercury-contaminated 11 
sediments) will be resuspended during sediment-disturbing activities related to in-river 12 
construction (e.g., cofferdam construction at intake sites, operable barrier) and dredging of Clifton 13 
Court Forebay for the proposed expansion. Because only Intakes 2, 3, and 5 would be built under 14 
this alternative, implementation would avoid any site-specific contaminants or hazardous materials 15 
associated with the construction of Intakes 1 and 4. Additionally, water conveyance facilities 16 
construction would require in-channel dredging (e.g., for construction of the operable barrier at the 17 
head of Old River), which would result in the temporary resuspension of potentially contaminated 18 
sediments. Additionally, stored bulk quantities of hazardous materials that have been released to 19 
soils and groundwater could be rereleased during construction, also posing a potential hazard. 20 

Concentrations of potential contaminants in Clifton Court Forebay sediment and in the sediment 21 
where in-river construction activities would be taking place are not known; therefore, the associated 22 
risk cannot be identified. In general, sediment-bound pesticide concentrations in rivers and 23 
estuaries vary by season (with rain and the seasonal variation in pesticide applications) and are 24 
episodic; pesticide concentrations in sediment are generally higher during rainy season at the onset 25 
of winter rains (Bergamaschi et al. 2007). One study suggests that the mercury concentration in 26 
suspended sediment at Freeport, just upstream of the intake locations, is less than 10 ng/l, below 27 
the recommended criterion of 50 ng/l (Domagalski 2001). Also, mobilization of potentially 28 
contaminated sediments would be directly related to levels of turbidity and suspended sediments 29 
resulting from construction activities. Although resulting turbidity has not been modeled, it is 30 
anticipated to be low given the permit requirements for controls stipulating that dredging activities 31 
be conducted and monitored such that turbidity not increase in receiving waters, measured 300 feet 32 
downstream; or that silt curtains be used to control turbidity and reduce the associated mobilization 33 
of potentially contaminated sediments.  34 

Mobilization of potentially contaminated sediments is unlikely to be a hazard concern for 35 
construction workers because it is not expected that workers would be in direct contact with 36 
sediment. Similarly, resuspension of potentially contaminated sediment is unlikely to pose a hazard 37 
to the general public or the environment because it would be confined to a relatively small area 38 
during construction and would be temporary (e.g., occurring during in-river work and potentially 39 
for a few hours following cessation of in-river construction activities). Further, as described in 40 
Appendix 3B, Environmental Commitments, for any BDCP dredging activity, the BDCP proponents 41 
would prepare and implement a SAP, which would be developed and submitted by the contractors 42 
required per standard DWR contract specifications Section 01570. As part of the SAP, prior to any 43 
dredging activities, sediment would be evaluated for contaminants that may impact water quality 44 
from the following discharge routes from the following discharge routes.  45 
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 In-stream discharges during dredging. 1 

 Direct exposure to contaminants in the material through ingestion, inhalation or dermal 2 
exposure. 3 

 Effluent (return flow) discharge from an upland disposal site. 4 

 Leachate from upland dredge material disposal that may affect groundwater or surface water. 5 

Additionally, BMPs, including those listed below, would be implemented during in-river 6 
construction activities to ensure that disturbed sediment was contained, thus reducing the risk of 7 
sediment dispersal away from the immediate area (see Appendix 3B, Environmental Commitments). 8 

 Conduct dredging activities in a manner that will not cause turbidity increases in the receiving 9 
water, as measured in surface waters 300 feet down-current from the project, to exceed the 10 
Basin Plan objectives beyond an averaging period approved by the RWQCB and Department of 11 
Fish and Wildlife. 12 

 If turbid conditions generated during dredging exceed the agreed-upon implementation 13 
requirements for compliance with the Basin Plan objectives, silt curtains will be utilized to 14 
control turbidity. 15 

 Conduct in-river construction activities during low-flow periods to the extent practicable. 16 

To the extent feasible, action alternative design would minimize the need to acquire or traverse 17 
areas where the presence of hazardous materials is suspected or has been verified. In addition, 18 
under Mitigation Measure HAZ-1a, remediation and/or containment prior to discharge or disposal 19 
of contaminated soil and groundwater, as identified in preconstruction surveys, would be performed 20 
prior to construction of the proposed water conveyance facilities at known contaminated sites or in 21 
areas where contamination is suspected. 22 

Constituents in Reusable Tunnel Material 23 

RTM would consist of materials excavated from the tunnel bore, which would be advanced at a 24 
depth of approximately 100 feet bgs and 160 feet bgs under Delta water channels. As described in 25 
Section 24.2.1.3, soil conditioners would be added during tunneling activities to facilitate the 26 
process, and RTM would be transported from the tunnel through the launching shaft to the surface 27 
and then by conveyor belt to RTM areas. At the RTM areas, decant liquids from the RTM would be 28 
leached, collected and evaporated. RTM areas would be located just southeast of Scribner Road 29 
adjacent to Intake 2; just south of Lambert Road in Elk Grove, approximately 1.5 miles west of I-5; 30 
just north of Dierrsen Road in Elk Grove; west of the proposed intermediate forebay adjacent to the 31 
Sacramento River; east of the proposed intermediate forebay both north and south of Twin Cities 32 
Road; on southeastern Bouldin Island; and northwest of Clifton Court Forebay on Byron Tract. For a 33 
map of proposed RTM areas, see Figure M3-4 in the Mapbook Volume. 34 

As described in Chapter 9, Geology and Seismicity, the geologic materials encountered during 35 
tunneling are expected to comprise alluvial sediments consisting of a mixture of clay, silt, sand, 36 
gravel and minor amounts of organic matter, all deposited prior to the arrival of settlers to 37 
California and subsequent mining, agricultural and urban land uses that have produced potential 38 
contaminants of concern, as discussed above.  39 

It is anticipated that all tunnel boring additives would be non-toxic and biodegradable. Regardless, 40 
before the RTM could be re-used or returned to the environment, it would be managed to comply 41 
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with NPDES permit requirements, and at a minimum would go through a drying/water-solids 1 
separation process and a possible physical or chemical treatment following chemical 2 
characterization (including RTM decant liquid). Depending on the composition of the RTM and type 3 
of conditioning agents used, there would be many options for management of the RTM. Management 4 
could be done in several ways, including chemical flocculation, settlement/sedimentation, handling 5 
at a treatment plant, chemical conditioning or controlled storage. The method of controlled storage 6 
(described in Appendix 3C, Details of Water Conveyance Facilities Components), similar to landfill 7 
storage, would be the method with the broadest impacts because a designated area large enough to 8 
store the RTM may be required permanently. If controlled storage is necessary, the RTM would be 9 
deposited within designated RTM storage areas. To ensure that the RTM is contained within the 10 
designated area, a retaining dike would be built around the perimeter of the RTM area. RTM ponds 11 
would aid in RTM management and facilitate the dewatering. Several of the ponds would be 12 
designated as leachate ponds. The leachate would be pumped from the drainage system to the 13 
leachate ponds for possible additional treatment. To ensure that underlying groundwater is not 14 
contaminated, the invert of the RTM pond would be a minimum of 5 feet above the seasonal high 15 
groundwater table, and an impervious liner would be placed on the invert of the RTM pond and 16 
along the interior slopes of the berms to prevent any contact between the RTM and the 17 
groundwater, as described in Appendix 3B, Environmental Commitments. Further, as part of the 18 
project, RTM would be tested in accordance with the methods outlined in EPA publication SW-846, 19 
as required by state and federal regulations prior to reuse (e.g., RTM in levee reinforcement) or 20 
disposal. RTM decant liquid would also require testing prior to discharge to meet NPDES or 21 
Construction General Permit (Order 2010-0014-DWQ) requirements. As described in Section 22 
24.3.1.3, preliminary lab tests indicate that RTM could potentially be reused to strengthen select 23 
Delta levees, for habitat restoration, fill on subsiding islands, or as structural fill for construction of 24 
the proposed water conveyance facilities (URS 2014). 25 

Should constituents in RTM or associated decant liquid exceed discharge limits, these tunneling 26 
byproducts would be treated to comply with permit requirements. Decant liquids from RTM may 27 
require additional chemical or physical treatment, such as flocculent addition to precipitate 28 
suspended sediment, prior to discharging to surface water.  29 

As part of a Material Reuse Plan, prior to construction, draining, and chemical characterization of 30 
RTM, the BDCP proponents would identify sites for reusing this material to the greatest extent 31 
feasible, in connection with BDCP construction activities, habitat restoration activities, as well as for 32 
potential beneficial uses associated with flood protection and management of groundwater levels 33 
within the Plan Area. The BCP proponent will undertake a thorough investigation to identify sites 34 
for the appropriate reuse of RTM, and will consult relevant parties, such as landowners, reclamation 35 
districts, flood protection agencies, state agencies with jurisdiction in the Delta, and counties, in 36 
developing site-specific material reuse plans, as described in Appendix 3B, Environmental 37 
Commitments. Following removal of RTM from the temporary RTM areas, stockpiled topsoil would 38 
be reapplied, and disturbed areas would be returned, to the extent feasible, to preconstruction 39 
conditions. In some instances it may be infeasible to transport and reuse RTM due to factors such as 40 
distance and cost, and/or any environmental effects associated with transport (e.g., unacceptable 41 
levels of diesel emissions). In such instances, RTM sites would be evaluated for the potential to 42 
reapply topsoil over the RTM and to continue or recommence agricultural activities. If, in 43 
consultation with landowners and any other interested parties, BDCP proponents determine that 44 
continued use of the land for agricultural or habitat purposes would be infeasible, the potential for 45 
other productive uses of the land would be examined, as described in Appendix 3B. Under 46 
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Alternative 4, the dual-bore tunnel conveyance between the intermediate forebay, surge shafts and 1 
two 4,500 cfs pumping plants leading to the expanded Clifton Court Forebay would be larger than 2 
under other pipeline/tunnel alternatives. Each bore would have an internal diameter of 40 feet and 3 
an external diameter of 44 feet, and the distance between the two bores would increase. 4 
Consequently, the amount of RTM would be greater than the other pipeline/tunnel alternatives. 5 
There would be approximately 27 million cubic yards of RTM generated during construction of 6 
Alternative 4. Although additional footprints for RTM are not anticipated, the larger amount of RTM 7 
produced relative to the other pipeline/tunnel alternatives could correspondingly increase the 8 
hazards associated with disturbing and handling it. RTM management practices and environmental 9 
commitments would minimize the potential hazards from RTM. 10 

Electrical Transmission Lines 11 

There are 12 overhead power/electrical transmission lines crossing the proposed Alternative 4 12 
water conveyance facilities alignment (Table 24-3 and Figure 24-6). Disturbance of this 13 
infrastructure during construction activities that employ high-profile equipment, such as cranes, 14 
could result in safety hazards for construction workers in the immediate vicinity of an energized 15 
line. The most significant risk of injury from any power line is the danger of electrical contact 16 
between an object on the ground and an energized conductor. Generally, there is less risk of contact 17 
with higher voltage lines as opposed to low-voltage lines because of the height of the conductors. 18 
When work is performed near transmission lines, electrical contact can occur even if direct physical 19 
contact is not made, because electricity can arc across an air gap. The BDCP proponents would be 20 
required to comply with Title 8 CCR, Section 2300 (“Low Voltage Electrical Safety Orders”) and 21 
Section 2700 (“High Voltage Electrical Safety Orders”) so that worker and public safety is ensured 22 
during work on or in immediate proximity to low- and high-voltage transmission lines. Other 23 
hazards associated with electrical transmission lines include potential health risks exposure to 24 
EMFs. These potential effects are described and assessed in Chapter 25, Public Health. 25 

Alternative 4 will include the construction of a “split” transmission line system that would connect 26 
to the existing grid in two different locations. The northern point of interconnection would be 27 
located north of Lambert Road and west of Highway 99. From here, a 230 kV transmission line 28 
would run west along Lambert Road, where one segment would run south to the intermediate 29 
forebay, and one segment would run north to connect to a substation, where temporary 69 kV lines 30 
would connect to substations at each of the three intakes. At the southern end of the alignment for 31 
Alternative 4, the point of interconnection may be located in one of two possible locations: southeast 32 
of Brentwood or adjacent to the Jones pumping plant. A 230 kV transmission line would run from 33 
one of these locations to a tunnel shaft northeast of Clifton Court Forebay, and would continue 34 
north, following tunnel shaft locations to Bouldin Island. Because the power required during 35 
operation of the water conveyance facilities would be much less than that required during 36 
construction, and because it would largely be limited to the pumping plants and intermediate 37 
forebay, the “split” system would enable all of the power lines extending from the southern point of 38 
interconnection to be temporary, limited to the construction schedule for the relevant tunnel 39 
reaches and features associated with Clifton Court Forebay. In addition to construction of a “split” 40 
transmission line system, an existing 230 kV and 500 kV transmission line, which run parallel south 41 
of Clifton Court Forebay, would be relocated to an area further south/southeast within 0.5 mile of 42 
their original location. Erecting/relocating power poles would not involve extensive excavation or 43 
material transport, and each pole would occupy a small footprint. Accordingly, the transmission 44 
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lines (temporary and permanent) would not create an adverse effect related to the release of 1 
hazardous materials. 2 

Infrastructure Containing Hazardous Materials 3 

Infrastructure in the study area containing hazardous materials (e.g., natural gas pipelines) could 4 
pose hazards to the environment and the public if disturbed by construction activities or 5 
geotechnical investigations. As described in Section 24.1.2, pipelines carrying fluids with hazardous 6 
characteristics (e.g., petroleum products) cross the Alternative 4 conveyance alignment and 7 
construction footprint (Figure 24-3). The number of regional pipeline crossings within the 8 
construction disturbance footprint of the all conveyance alternatives is provided in Table 24-3. 9 
Natural gas pipelines cross the conveyance alignment near Intake 2 at a proposed borrow/spoils 10 
area, within the construction footprint of the proposed east/west transmission line east of 11 
Courtland, on Staten Island within the proposed tunnel footprint between a safe haven area and a 12 
RTM area, and near a main tunnel construction shaft on Bacon Island. Other product pipelines cross 13 
the alignment on the northern part of Woodward Island and along the southwestern side of the 14 
proposed Clifton Court Forebay expansion and nearby RTM area. Further, hazardous materials 15 
storage vessels, such as tanks or other bulk containers used for processing, storage and distribution 16 
of fuels, pesticides or other hazardous materials may be present in the Alternative 4 water 17 
conveyance facilities construction footprint. Active and inactive oil wells are present throughout the 18 
Delta and their locations are shown in Figure 24-5.  19 

In addition, certain residential, agricultural and commercial structures within the Alternative 4 20 
water conveyance facilities footprint would need to be removed. Under Alternative 4, approximately 21 
85 existing structures are within the construction footprint, including an estimated 19 residential 22 
structures. Other existing structures within the construction footprint would consist primarily of 23 
storage or agricultural support facilities (50); recreational structures (7); and other types of 24 
structures (e.g., power/utility structures and other types of infrastructure). These structures may 25 
contain hazardous materials such as asbestos or lead-based paint, stored liquid paints and solvents, 26 
and household or industrial-strength maintenance chemicals and cleaners. Asbestos-containing 27 
material is regulated both as a hazardous air pollutant under the Clean Air Act (Chapter 22, Air 28 
Quality and Greenhouse Gases) and as a potential worker safety hazard by Cal-OSHA (see Section 29 
24.2.2.13). Were these types of hazardous materials to be encountered during structure demolition, 30 
the potential for their release and the consequent adverse effects on the public, construction 31 
workers, and the environment would exist. To prevent adverse effects, BDCP proponents would 32 
implement Mitigation Measure HAZ-1b, which would require that BDCP proponents coordinate with 33 
property owners to identify existing potentially hazardous infrastructure and infrastructure 34 
containing potentially hazardous materials, and that BDCP proponents perform pre-demolition 35 
surveys to identify and characterize hazardous materials to ensure the safe and appropriate 36 
handling and disposal of these materials. Direct impact to buildings will be avoided during 37 
geotechnical exploration activities. 38 

There are six natural gas pipelines, three petroleum product pipelines, and 11 known inactive and 39 
no active oil or gas wells within the construction footprint for the proposed Alternative 4 water 40 
conveyance alignment (Table 24-3, and Figures 24-3 and 24-5). In addition to the regional pipelines 41 
in the study area, there are networks of minor oil and gas gathering pipelines, which connect 42 
individual oil or gas wells to small storage and preliminary processing facilities operated by the 43 
different oil and gas companies working in the study area. Disturbance of this infrastructure during 44 
construction of the water conveyance facilities could result in hazards to the environment as well as 45 
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physical and chemical hazards to the construction workers or the nearby public due to fires, 1 
explosions, and release of natural gas or petroleum products. The potential for disturbing oil and gas 2 
fields during geotechnical investigations, excavation or tunneling activities is minimal because these 3 
fields are typically located at depths greater than 3,000 feet (U.S. Energy Information Administration 4 
2012). Effects would be more likely to occur if utilities were not carefully surveyed prior to 5 
construction, including contacting the local utility service providers (e.g., contacting USA). California 6 
Government Code Sections 4216–4216.9 require that anyone planning to excavate contact the 7 
appropriate regional notification center at least two working days (but not more than 14 calendar 8 
days) before beginning to excavate. The precise location of pipelines within a tunnel section would 9 
be identified prior to construction to avoid conflicts with shaft construction and disposal of RTM. 10 
Studies will be done prior to construction to identify the minimum allowable distance between 11 
existing gas wells and tunnel excavation. Abandoned wells would be tested to confirm that they have 12 
been abandoned according to DOGGR well abandonment requirements. Those wells not abandoned 13 
according to these requirements will be improved. In addition, to avoid the potential conflicts with 14 
shaft construction and disposal areas, the utility and infrastructure relocation will be coordinated 15 
with local agencies and owners. Implementation of pre-construction surveys, and utility avoidance 16 
or relocation, if necessary, would minimize any potential disruption and hazardous effects due to 17 
disruption. Mitigation Measures UT-6a: Verify locations of utility infrastructure, and UT-6c: Relocate 18 
utility infrastructure in a way that avoids or minimizes any effect on worker and public health and 19 
safety (described in Chapter 20, Public Services and Utilities) address these effects.  20 

Routine Transport of Hazardous Materials via Trucks, Trains, and Ships 21 

Generally, the transportation of hazardous materials via trucks, trains and ships poses potential 22 
risks associated with the accidental release of these materials to the environment. Alternative 4 23 
would require a heavy volume of materials to be hauled to the construction work areas, increasing 24 
the amount of trucks using the transportation system in the study area. Rerouting vehicular traffic 25 
carrying hazardous materials during construction of the water conveyance facilities could increase 26 
the risk of accidental release due to inferior road quality or lack of driver familiarity with the 27 
modified routes. This includes the risk of release of hazardous products or wastes being transported 28 
routinely or specifically for construction of the water conveyance facilities, and the corresponding 29 
risk of release of fuels (gasoline and diesel) from vehicular accidents. Hazardous materials 30 
transportation routes are presented in Figure 24-2 and in Table 24-4. Three designated hazardous 31 
materials transportation routes cross the Alternative 4 alignment—State Highways 4, 12, and Byron 32 
Highway (Figure 24-2 and in Table 24-4). It is anticipated that traffic on Byron Highway would need 33 
to be temporarily rerouted during construction of the siphon at the southwest end of the proposed 34 
expanded Clifton Court Forebay. Other routes anticipated to be affected during construction of the 35 
water conveyance facilities under this alternative are described in Chapter 19, Transportation. As 36 
described in Chapter 19, under Mitigation Measure TRANS-1a, a site-specific construction traffic 37 
management plan, taking into account land (including rail) and marine hazardous materials 38 
transportation, would be prepared and implemented prior to initiating water conveyance facilities 39 
construction. Mitigation Measure TRANS-1a includes stipulations to avoid or reduce potential 40 
circulation effects, such as such as providing signage (including signs warning of roadway surface 41 
conditions such as loose gravel), temporary traffic signals/signage to slow or detour traffic, 42 
barricades, and flag people around construction work zones; notifying the public, including schools 43 
and emergency service providers of construction activities that could affect transportation; 44 
providing alternate access routes, if necessary, to maintain continual circulation in and around 45 
construction zones; and requiring direct haulers to pull over in the event of an emergency. Many of 46 
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these traffic management BMPs (e.g., warning signage and temporary traffic signals) are roadway 1 
safety measures which would indirectly minimize the potential for accidents involving vehicles 2 
transporting hazardous materials routinely or specifically for construction of the BDCP water 3 
conveyance facilities, and the corresponding risk of release of fuels (gasoline and diesel) from 4 
vehicular accidents. 5 

As described in Chapter 19, Transportation, shipping routes to ports in West Sacramento and 6 
Stockton are unlikely to be affected by barge traffic transporting equipment and materials for water 7 
conveyance facilities construction. However, barges supporting water conveyance facilities 8 
construction may also transport hazardous materials such as fuels, lubricants, or other chemicals. 9 
The potential exists for accidental release of hazardous materials from BDCP-related barges. To 10 
avoid effects on the environment related to this issue, BMPs implemented as part of a Barge 11 
Operations Plan (for detail see Appendix 3B, Environmental Commitments), including the following, 12 
would avoid and/or minimize this potential adverse effect: 13 

 All tugboats operating at the intake construction sites and the barge landings will keep an oil 14 
spill containment kit and spill prevention and response plan on-board.  15 

 In the event of a fuel spill, report immediately to the California Department of Fish and Wildlife 16 
Office of Spills Prevention and Response: 800-852-7550 or 800-OILS-911 (800-645-7911).  17 

 When transporting loose materials (e.g., sand, aggregate), barges will use deck walls or other 18 
features to prevent loose materials from blowing or washing off of the deck. 19 

Finally, under this alternative, the proposed conveyance crosses under the existing BNSF/Amtrak 20 
San Joaquin line between Bacon Island and Woodward Island. Maintaining freight and passenger 21 
service on the BNSF line is included in the project design, and the effect of this crossing would be 22 
minimal to nonexistent because the proposed conveyance would traverse the railroad in a deep 23 
bore tunnel (see Chapter 19, Transportation, for discussion). The UPRR Tracy Subdivision (branch 24 
line) runs parallel to Byron Highway, between the highway and the proposed expanded Clifton 25 
Court Forebay. The proposed conveyance includes a siphon that would cross the railroad at the 26 
southwest corner of Clifton Court Forebay. However, construction is unlikely to disrupt rail service 27 
because much of this line has not been in service recently. Moreover, if the line were to come back in 28 
service, a temporary stretch of track would be installed to take trains around the siphon 29 
construction site. The temporary track would be removed once siphon construction was completed. 30 
Any potential effects on rail traffic during construction would be reduced with implementation of 31 
Mitigation Measure TRANS-1a, which would include stipulations to coordinate with rail providers to 32 
develop alternative interim transportation modes (e.g., trucks or buses) that could be used to 33 
provide freight and/or passenger service during any longer term railroad closures, and daily 34 
construction time windows during which construction would be restricted or rail operations would 35 
need to be suspended for any activity within railroad rights of way. This would minimize the 36 
potential risk of release of hazardous materials being transported via these railways (see Chapter 37 
19, Transportation, for a description).  38 

In summary, during construction of the water conveyance facilities, the potential would exist for 39 
direct effects on construction personnel, the public and/or the environment associated with a 40 
variety of potentially hazardous conditions because of the intensity of construction activities at the 41 
north Delta intakes, forebays, conveyance pipelines, and tunnels, and because of the hazardous 42 
materials that would be used in these areas. Many of these physical and chemical hazardous 43 
conditions would occur in close proximity to the towns of Hood and Courtland during construction 44 
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of the north Delta intakes and geotechnical investigations. This is particularly true for the town of 1 
Hood because a temporary 69 kV transmission line would be constructed around the town to the 2 
north, east and south, a 111-acre temporary intake work area would be potentially be located 3 
immediately south of the town, the town is located between Intakes 3 and 5, and geotechnical 4 
investigation activities (e.g., land boring and cone penetration) would be implemented within the 5 
town, as well as to the immediate north and south. It is expected that the temporary intake work 6 
area would likely be used for offices, equipment staging, delivery, parking, and it is not anticipated 7 
that heavy-duty construction activities would occur there. Additionally, large-scale construction 8 
activities involving the use of hazardous materials would be located in and near water bodies. 9 
Potential hazards include the routine transport, use or disposal of hazardous materials; natural gas 10 
accumulation in water conveyance tunnels; the inadvertent release of existing contaminants in soil 11 
and groundwater, or hazardous materials in existing infrastructure to be removed; disturbance of 12 
existing electrical transmission lines; and hazardous constituents present in RTM. Additionally, 13 
there is the potential for the construction of the water conveyance facilities to indirectly result in the 14 
release of hazardous materials through the disruption of existing road, rail, or river hazardous 15 
materials transport routes because construction would occur in the vicinity of three hazardous 16 
material transport routes, three railroad corridors, and waterways with barge traffic and would 17 
require construction traffic that could disrupt these routes. Were any of these potential hazards to 18 
occur the effect would be considered adverse because it would potentially result in direct exposure 19 
of the public (including construction personnel), and surface water and groundwater to physical 20 
and/or chemical hazards as discussed. Mitigation Measures HAZ-1a and HAZ-1b, UT-6a and UT-6c 21 
(described in Chapter 20, Public Services and Utilities) and TRANS-1a (described in Chapter 19, 22 
Transportation), combined with the previously described environmental commitments are available 23 
to address these effects. As such, construction of the water conveyance facilities would not create a 24 
substantial hazard to the public or the environment through the routine transport, use, or disposal 25 
of hazardous materials or the upset/accidental release of these materials. Accordingly, this would 26 
not be an adverse effect. 27 

CEQA Conclusion: During construction of the water conveyance facilities, the potential would exist 28 
for direct impacts on construction personnel, the public and/or the environment associated with a 29 
variety of hazardous physical or chemical conditions. Such conditions may arise as a result of the 30 
intensity and duration of construction activities at the north Delta intakes, forebays and conveyance 31 
pipelines and tunnels, and the hazardous materials that would be needed in these areas during 32 
construction. Potential hazards include the routine use of hazardous materials (as defined by Title 33 
22 of the California Code of Regulations, Division 4.5); natural gas accumulation in water 34 
conveyance tunnels; the inadvertent release of existing contaminants in soil, sediment, and 35 
groundwater, or hazardous materials in existing infrastructure to be removed; disturbance of 36 
electrical transmission lines; and hazardous constituents present in RTM. Many of these physical 37 
and chemical hazardous conditions would occur in close proximity to the towns of Hood and 38 
Courtland during construction of the north Delta intakes. This is particularly true for the town of 39 
Hood because a temporary 69 kV transmission line would be constructed around the town  of Hood, 40 
the town is located between Intakes 3 and 5, and a 111-acre temporary intake work area would 41 
potentially be located immediately south of the town, and geotechnical investigation activities (e.g., 42 
land boring and cone penetration) would be implemented within and to the immediate north and 43 
south of the town. Although the implementation of environmental commitments (e.g., SWPPPs, 44 
HMMPs, SPCCPs, SAPs, and a Barge Operations Plan) would help minimize the severity of this 45 
impact, the potential would still exist for the construction of the water conveyance facilities to 46 
indirectly result in the release of hazardous materials through the disruption of existing road, rail, or 47 
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river hazardous materials transport routes because construction would occur in the vicinity of three 1 
hazardous material transport routes, three railroad corridors, and waterways with barge traffic and 2 
would require construction traffic that could disrupt these routes. For these reasons, this is 3 
considered a significant impact. However, with the implementation of Mitigation Measures HAZ-1a 4 
and HAZ-1b, UT-6a and UT-6c (described in Chapter 20, Public Services and Utilities), and TRANS-1a 5 
(described in Chapter 19, Transportation), construction of the water conveyance facilities would not 6 
create a substantial hazard to the public or the environment through the routine transport, use, or 7 
disposal of hazardous materials or the upset/accidental release of these materials. These mitigation 8 
measures would reduce the severity of this impact to a less-than-significant level by identifying, 9 
avoiding, containing, and remediating suspected contaminated areas and structures containing 10 
hazardous material, and thereby preventing the release of hazardous materials into the 11 
environment; verifying the location of utility infrastructure prior to construction and relocating this 12 
infrastructure, as necessary, to minimize or avoid effects on worker and public health safety; 13 
reducing the potential for hazardous materials releases from trains within BDCP construction areas 14 
by coordinating with rail providers to develop alternative interim transportation modes, and daily 15 
construction time windows during which construction would be restricted or rail operations would 16 
need to be suspended for any activity within railroad rights of way. Accordingly, these mitigation 17 
measures would reduce the severity of this impact to a less-than-significant level. 18 

Mitigation Measure HAZ-1a: Perform Preconstruction Surveys, Including Soil and 19 
Groundwater Testing, at Known or Suspected Contaminated Areas within the 20 
Construction Footprint, and Remediate and/or Contain Contamination  21 

BDCP proponents will identify potential areas of hazardous materials and remediate and/or 22 
contain contamination in order to reduce the likelihood of hazardous materials being released 23 
into the environment. The BDCP proponents will perform preconstruction hazardous waste 24 
investigations at properties to be acquired for construction associated with the BDCP. Areas to 25 
be excavated as part of construction of (e.g., for water conveyance facilities, shaft locations, 26 
concrete batch plants, intake locations, RTM storage areas, staging areas, forebays, borrow and 27 
spoil sites, barge unloading, restoration activities, and other appurtenant facilities) where 28 
historical contamination has been identified (e.g., SOCs) or where contamination is suspected 29 
(e.g., as evidenced by soil discoloration, odors, differences in soil properties, abandoned USTs) 30 
will undergo soil and/or groundwater testing at a certified laboratory provided that existing 31 
data is not available to characterize the nature and concentration of the contamination. Where 32 
concentrations of hazardous constituents, such as fuel, solvents or pesticides in soil or 33 
groundwater, exceed applicable federal or state thresholds, contaminated areas will be avoided 34 
or soil and/or groundwater removed from the contaminated area will be remediated and 35 
contained in compliance with applicable state and federal laws and regulations. If hazardous 36 
materials are encountered, consultation with the regional DTSC office will be required to 37 
establish which permit and subsequent action will be required to appropriately handle those 38 
hazardous materials. Groundwater removed with the dewatering system would be treated, as 39 
necessary, and discharged to surface waters under an NPDES permit (see Chapter 8, Water 40 
Quality).  41 

Implementation of this mitigation measure will result in the avoidance, successful remediation 42 
or containment of all known or suspected contaminated areas, as applicable, within the 43 
construction footprint, which would prevent the release of hazardous materials from these 44 
areas into the environment.  45 
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Mitigation Measure HAZ-1b: Perform Pre-Demolition Surveys for Structures to Be 1 
Demolished within the Construction Footprint, Characterize Hazardous Materials and 2 
Dispose of Them in Accordance with Applicable Regulations 3 

BDCP proponents will perform surveys and characterize and dispose of hazardous materials in 4 
order to reduce the likelihood that hazardous materials are released into the environment. 5 
Where demolition of existing structures is necessary, measures will be implemented to ensure 6 
hazards are avoided or minimized and that the release of hazardous materials, such as residual 7 
fuel in underground fuel storage tanks, or lead-based paint or asbestos-containing materials in 8 
buildings, is avoided. These measures will include the following practices. 9 

 Perform pre-demolition surveys to identify all potentially hazardous materials, including 10 
asbestos-containing material and lead-based paint. 11 

 Coordinate with owners of property to be acquired by BDCP proponents to help identify 12 
potentially hazardous infrastructure and/or infrastructure containing potentially hazardous 13 
materials. 14 

 Characterize and separate hazardous materials from structures before demolition and 15 
ensure that such materials are disposed of at an approved disposal site according to 16 
applicable regulations.  17 

 Remove underground fuel storage tanks and contents to a licensed disposal site where the 18 
tanks will be scraped and the contents disposed of in accordance with applicable 19 
regulations. 20 

 Disposal of materials containing PCBs will comply with all applicable regulations, codes, and 21 
ordinances. Disposal of large quantities of PCB waste will occur at incinerators approved for 22 
burning of PCB-containing waste. 23 

 Implement proper handling and disposal procedures for potentially hazardous materials, 24 
such as solvents and household or industrial-strength maintenance chemicals and cleaners 25 
in buildings to be demolished. 26 

 As applicable, a Cal-OSHA-certified asbestos and lead-based paint contractor will prepare a 27 
site-specific asbestos and/or lead hazard control plan with recommendations for the 28 
containment of asbestos and/or lead-based paint materials during demolition activities, for 29 
appropriate disposal methods and locations, and for protective clothing and gear for 30 
abatement personnel. Site-specific asbestos abatement work would meet the requirements 31 
of both the federal Clean Air Act and Cal-OSHA (CCR Title 8, Subchapter 4, Article 4, Section 32 
1529). If asbestos-containing materials are found, contractors licensed to conduct asbestos 33 
abatement work will be retained and will direct the abatement. In addition, the applicable 34 
Air Quality Management District(s) will be notified 10 days prior to initiation of demolition 35 
activities of asbestos-containing materials. 36 

 Containers suspected of, or confirmed as, containing lead‐based paint will be separated 37 
from other building materials during the demolition process. Separated paint will be 38 
classified as a hazardous waste if the lead content exceeds 1,000 parts per million and 39 
will be disposed of in accordance with applicable regulations. 40 

 Sewer lines will be plugged with concrete to prevent soil and/or groundwater 41 
contamination, and the end of the lines will be flagged above ground for future location and 42 
identification. 43 
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 Gas lines will be plugged or capped and the end of the lines will be flagged above ground for 1 
future location and identification. 2 

 The use of explosives for demolition will not be allowed for any structures that contain 3 
asbestos, lead-based paint, or any other hazardous materials in concentrations that would 4 
create a substantial hazard to the public or the environment should they become airborne as 5 
a result of blasting. 6 

 Hazardous waste, including contaminated soil, generated at demolition sites will be handled, 7 
hauled, and disposed of at an appropriately licensed disposal facility under appropriate 8 
manifest by a licensed hazardous waste hauler. 9 

Implementation of this measure will ensure that hazardous materials present in or associated 10 
with structures being demolished will not be released into the environment. 11 

Mitigation Measure UT-6a: Verify Locations of Utility Infrastructure 12 

Please see Mitigation Measure UT-6a under Impact UT-6 in the discussion of Alternative 1A in 13 
Chapter 20, Public Services and Utilities. 14 

Mitigation Measure UT-6c: Relocate Utility Infrastructure in a Way That Avoids or 15 
Minimizes Any Effect on Worker and Public Health and Safety 16 

Please see Mitigation Measure UT-6c under Impact UT-6 in the discussion of Alternative 1A in 17 
Chapter 20, Public Services and Utilities. 18 

Mitigation Measure TRANS-1a: Implement Site-Specific Construction Traffic Management 19 
Plan 20 

Please see Mitigation Measure TRANS-1a under Impact TRANS-1 in the discussion of Alternative 21 
1A in Chapter 19, Transportation. 22 

Impact HAZ-2: Expose Sensitive Receptors Located within 0.25 Mile of a Construction Site to 23 
Hazardous Materials, Substances, or Waste during Construction of the Water Conveyance 24 
Facilities 25 

NEPA Effects: An adverse effect may occur if a construction work site is located within 0.25 mile of 26 
an existing or proposed school, or other sensitive receptor, and releases hazardous materials that 27 
pose a health hazard. There are no hospitals or parks located within 0.25 mile of Alternative 4. 28 
However, as shown in Figure 24-8, Excelsior Middle School in Byron would be within 0.25 mile of 29 
the construction footprint for Alternative 4. The school would be near a proposed permanent 230 kV 30 
transmission line running to the southeast and northwest. Construction of the transmission line 31 
would require the use of heavy equipment, such as dozers, cranes, and off-road work trucks, which 32 
would require the routine use of hazardous materials (e.g., fuels, solvents, oil and grease). 33 
Consequently, there would be the risk of accidental spills or equipment leaks of these types of 34 
hazardous materials, as discussed under Impact HAZ-1.  35 

Although there would be a risk of accidental spills of hazardous materials (e.g., fuels, solvents, 36 
paints) during the construction of the proposed transmission line, and generally where heavy 37 
construction equipment is operated, the quantities of hazardous materials likely to be used during 38 
construction activities are likely to be small. Were hazardous materials to be released inadvertently, 39 
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spills or equipment leaks would be localized and minimal, and thus there would be no risk to anyone 1 
not in immediate proximity to these releases spills. Further, as discussed under Impact HAZ-1, BMPs 2 
to minimize the potential for the accidental release of hazardous materials and to contain and 3 
remediate hazardous spills, as part of the SWPPPs, SPCCPs, and HMMPs, would be implemented, as 4 
set forth in Appendix 3B, Environmental Commitments. Therefore, the students and staff at Excelsior 5 
Middle School would not be exposed to hazardous materials, substances, or waste during 6 
construction of the water conveyance facilities. As such, there would be no adverse effect. Potential 7 
air quality effects on sensitive receptors are discussed in Chapter 22, Air Quality and Greenhouse 8 
Gases. 9 

In addition, under this alternative, an operable barrier would be constructed at the head of Old River 10 
near the Mossdale Village area of Lathrop, adjacent to land designated for public use and which 11 
could include future schools or parks. If a school or park were built prior to the completion of 12 
construction of the operable barrier, sensitive receptors would be in close proximity to BDCP 13 
construction activities, creating the potential for an adverse effect. However, because there is 14 
currently no school or park within 0.25 mile of the operable barrier site, and because no school or 15 
park is currently proposed within 0.25 mile of that site, there would be no adverse effect on 16 
sensitive receptors at this site. 17 

CEQA Conclusion:  A significant impact may occur if a construction work site is located within 0.25 18 
mile of an existing or proposed school, or other sensitive receptor, and releases hazardous materials 19 
that pose a health hazard. There are no parks or hospitals located within 0.25 mile of the Alternative 20 
4 water conveyance facilities alignment. However, Excelsior Middle School is located within 0.25 21 
mile of the proposed construction footprint of a proposed  permanent 230 kV transmission line. 22 
Additionally, under this alternative, an operable barrier would be constructed at the head of Old 23 
River near the Mossdale Village area of Lathrop, adjacent to land designated for public use and 24 
which could include future schools or parks. If a school or park were built prior to the completion of 25 
construction of the operable barrier, sensitive receptors would be in close proximity to BDCP 26 
construction activities, creating the potential for an impact on those types of sensitive receptors. 27 
However, no school or park is currently proposed within 0.25 mile of the proposed operable barrier 28 
site. 29 

Construction of the 230 kV transmission line would require the routine use of hazardous materials 30 
(e.g., fuels, solvents, oil and grease) because heavy machinery such as cranes, off-road work trucks, 31 
and dozers would be required. Consequently, there would be the risk of accidental spills and 32 
equipment leaks of these types of hazardous materials during construction of the transmission line. 33 
However, the quantities of hazardous materials likely to be used during construction activities are 34 
likely to be small. Were hazardous materials to be released inadvertently, spills or equipment leaks 35 
would be localized and minimal, and thus there would be no risk to anyone not in immediate 36 
proximity to these releases. Further, BMPs to minimize the potential for the accidental release of 37 
hazardous materials and to contain and remediate hazardous spills, as part of the SWPPPs, SPCCPs, 38 
and HMMPs, would be implemented. Therefore, staff and students at Excelsior Middle School would 39 
not be at risk or adversely affected by exposure to hazardous materials, substances, or waste during 40 
construction of the water conveyance facilities. As such, this impact would be less than significant. 41 
No mitigation is required.  42 

Potential air quality effects on sensitive receptors are discussed in Chapter 22, Air Quality and 43 
Greenhouse Gases. 44 
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Impact HAZ-3: Potential to Conflict with a Known Hazardous Materials Site and, as a Result, 1 
Create a Significant Hazard to the Public or the Environment 2 

NEPA Effects: As described in Section 24.1, the storage and use of bulk quantities of hazardous 3 
materials, such as pesticides, fuels, and solvents, is common throughout the study area. The 4 
locations of known or suspected SOCs that may have contaminated soils and/or groundwater were 5 
identified in the study area during the ISA and are presented in Figure 24-4. SOCs within 0.5 mile of 6 
the construction footprint, as well as those within the construction footprint, for this alternative are 7 
identified in Table 24-5. The number of SOCs may change during right-of-way evaluation, land 8 
acquisition and preconstruction site-clearance investigations or during construction. Additional 9 
SOCs may be identified during these activities, and currently identified SOCs may be determined 10 
innocuous after site-specific field investigation and testing. 11 

California Government Code 65962.5 directs DTSC to compile a list, known as the “Cortese List,” of 12 
hazardous materials sites. These sites consist of leaking underground storage tanks, solid waste 13 
facilities, landfills and sites with potential or confirmed hazardous substance releases. Although this 14 
list is no longer updated by the state, it nonetheless provides valuable information to developers to 15 
prevent the re-release of hazardous materials resulting from excavation or disturbance of hazardous 16 
materials by preventing unanticipated disturbance of these sites. “Cortese List” sites make up a 17 
subset of the mapped SOCs. 18 

There are no “Cortese List” sites or known SOCs within the construction footprint of Alternative 4 19 
(Table 24-5 and Figure 24-4). As such, there would be no conflict pertaining to a known hazardous 20 
materials site during construction, including for either the north-south or east-west transmission 21 
line option, for this alternative of the water conveyance facilities, and thus, no related hazard to the 22 
public or the environment. For those hazardous materials sites identified within the 0.5-mile radius 23 
but which are not within the construction footprint, there would be no potential for construction of 24 
the water conveyance facilities to disturb those sites such that there would be a re-release of 25 
hazardous materials that would create a hazard for the public or environment. As such, there would 26 
be no effect. The potential for encountering unknown hazardous materials sites during the course of 27 
construction is discussed under Impact HAZ-1. 28 

CEQA Conclusion: Because there are no known SOCs within the construction footprint of the water 29 
conveyance facility for Alternative 4 there would be no conflict with known hazardous materials 30 
sites during construction of the water conveyance facilities, and therefore, no related hazard to the 31 
public or the environment. Accordingly, there would be no impact. No mitigation is required. The 32 
potential for encountering unknown hazardous materials sites during the course of construction is 33 
discussed under Impact HAZ-1. 34 

Impact HAZ-4: Result in a Safety Hazard Associated with an Airport or Private Airstrip within 35 
2 Miles of the Water Conveyance Facilities Footprint for People Residing or Working in the 36 
Study Area during Construction of the Water Conveyance Facilities 37 

NEPA Effects: Development around an airport, particularly in the approach and departure paths, can 38 
create obstructions in the airspace traversed by an approaching or departing aircraft. Additionally, 39 
certain land uses have the potential to create hazards to aircraft such as a distracting glare, smoke, 40 
steam, or invisible heat plumes. Safety impacts from aircraft accidents near airports are typically 41 
avoided by specifying the types of land uses allowed, and thereby limiting the number of people who 42 
would be exposed to the risk of an accident, and avoiding land uses that could create hazards to air 43 
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traffic. Airspace protection primarily involves limitations on the height of objects on the ground near 1 
airports.  2 

High-profile construction equipment, such as tall cranes for installation of pipelines, placement of 3 
concrete fill in intake piles, and removal of cofferdam sheet piles, for example, and pile drivers, such 4 
as would be used during the construction of the intakes, have the potential to result in safety 5 
hazards to aircraft during takeoff and landing if the equipment is operated too close to runways. It is 6 
not yet known what the maximum height of the high-profile construction equipment that would be 7 
used would be. Tower cranes, for example, may be required, and a typical tower crane can have a 8 
total height greater than 200 feet—a height that could be considered an obstruction or hazard to 9 
navigable air space if located near an airport.  10 

As shown in Figure 24-9 and Table 24-6, three private airports (Borges-Clarksburg Airport, Spezia 11 
Airport, and Flying B Ranch Airport) and two public airports (Byron Airport and Franklin Field 12 
Airport) are located within 2 miles of the water conveyance facilities for Alternative 4. The Borges-13 
Clarksburg Airport, located 2 miles northeast of the town of Clarksburg, is within 2 miles of a tunnel 14 
work area, a temporary access road, and a RTM area. Spezia Airport, on Tyler Island, is within 2 15 
miles of two ventilation/access shafts, a tunnel work area, and a permanent access road. Flying B 16 
Ranch Airport, in Elk Grove, is within 2 miles of a proposed temporary 230 kV transmission line. 17 
Byron Airport, less than 1.5 miles west of Clifton Court Forebay, is within 2 miles of a proposed RTM 18 
area; a proposed permanent access road, as well as a temporary access road; a proposed permanent 19 
230 kV transmission line; temporary work areas; and a siphon and a canal related to the proposed 20 
expansion of Clifton Court Forebay. Franklin Field Airport, approximately 4 miles southeast of 21 
Franklin, is less than 1 mile from a proposed temporary 230 kV transmission line. In addition, an 22 
existing 230 kV and 500 kV transmission line, both located south of Clifton Court Forebay, would be 23 
relocated to an area further south/southeast within 0.5 mile of their original location. However, 24 
because the nearest airport, Byron Airport, is over 3 miles away, this work is not expected to pose 25 
an air safety hazard. With the exception of the proposed transmission lines, construction of these 26 
features or work in these areas would not require the use of high-profile construction equipment. 27 
Because construction of the proposed transmission lines would potentially require high-profile 28 
equipment (e.g., cranes), and because construction of the proposed 230 kV transmission lines would 29 
require the use of helicopters during the stringing phase, the safety of air traffic arriving or 30 
departing from either of these airports could be compromised during construction of the proposed 31 
transmission lines. 32 

To help ensure protection of airspace, under 14 CFR Part 77, the FAA requires project proponents to 33 
inform them about proposed construction or alteration of objects within 20,000 feet of a public-use 34 
or military runway and having a height exceeding a 100:1 imaginary surface (1 foot upward per 100 35 
feet horizontally) beginning at the nearest point of the runway for runways greater than 3,200 feet 36 
in length. For shorter public-use or military runways, the notification surface has a 50:1 slope and 37 
extends 10,000 feet from the runway. Exceptions to this notification requirement are made for “any 38 
object that would be shielded by existing structures of a permanent and substantial character or by 39 
natural terrain or topographic features of equal or greater height, and would be located in the 40 
congested area of a city, town, or settlement where it is evident beyond all reasonable doubt that the 41 
structure so shielded would not adversely affect safety in air navigation.” Notice must be provided 42 
for temporary objects such as construction cranes and any object more than 200 feet in height above 43 
ground level or above the established airport elevation. Notification of the FAA enables them to 44 
evaluate the effect of the proposed object on air navigation through an aeronautical study (OE/AAA). 45 
The OE/AAA will indicate whether the project would have a “substantial adverse effect” on air 46 
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safety. If it is determined that the proposed structure or structures exceeds obstruction standards or 1 
will have an adverse effect on navigable airspace, the project proponent is given the opportunity to 2 
amend the project proposal to avoid the impact; adjustments to aviation requirements that would 3 
accommodate the project are investigated as well. As described in Section 24.2.2.17, ,State 4 
Aeronautics Act, Caltrans requires notification, in writing, for proposed construction of any state 5 
building or enclosure within 2 miles of any airport before an agency acquires title to the property 6 
for the building or enclosure or for an addition to an existing site (Public Utilities Code, Section 7 
21655). Caltrans would respond with a written investigation report of the proposed site and provide 8 
recommendations, as necessary, to reduce potential hazards to air navigation. As part of an 9 
environmental commitment pursuant to the State Aeronautics Act (see Section 24.2.2.17), DWR 10 
would adhere to these recommendations (e.g., recommendations for the marking and/or lighting of 11 
temporary or permanent structures exceeding an overall height of 200 feet above ground level), 12 
which would reduce the potential for adverse effects on air safety, as would compliance with the 13 
recommendations of the OE/AAA. Accordingly, this would not be an adverse effect (see Appendix 14 
3B, Environmental Commitments). 15 

CEQA Conclusion: The use of helicopters for stringing the proposed 230 kV transmission lines and 16 
relocating the existing 230 kV and 500 kV transmission lines, and of high-profile construction 17 
equipment (200 feet or taller), such as cranes, for installation of pipelines, and potentially pile 18 
drivers, such as would be used during the construction of the intakes, have the potential to result in 19 
safety hazards to aircraft during takeoff and landing if the equipment is operated too close to 20 
runways. Three private airports (Borges-Clarksburg Airport, Spezia Airport, and Flying B Ranch 21 
Airport) and two public airports (Byron Airport and Franklin Field Airport) are located within 2 22 
miles of the construction footprint of several features of the water conveyance facilities for 23 
Alternative 4, including temporary and permanent transmission lines. Relocation of the existing 230 24 
kV and 500 kV transmission lines is not expected to result in an air safety hazard because the 25 
nearest airport to the new location is greater than 3 miles away.  26 

DWR would coordinate with Caltrans’ Division of Aeronautics prior to initiating construction and 27 
comply with its recommendations based on its investigations and compliance with the 28 
recommendations of the OE/AAA (for Byron and Franklin Field Airports). These recommendations, 29 
which could include limitations necessary to minimize potential problems such as the use of 30 
temporary construction equipment, supplemental notice requirements, and marking and lighting 31 
high-profile structures, would reduce potential impacts on air safety. Accordingly, this impact would 32 
be less than significant. No mitigation is required. 33 

Impact HAZ-5: Expose People or Structures to a Substantial Risk of Property Loss, Personal 34 
Injury or Death Involving Wildland Fires, Including Where Wildlands Are adjacent to 35 
Urbanized Areas or Where Residences Are Intermixed with Wildlands, as a Result of 36 
Construction, and Operation and Maintenance of the Water Conveyance Facilities 37 

NEPA Effects: As shown in Figure 24-10, no portion of Alternative 4 is located in or near an area 38 
designated as a High or Very High Fire Hazard Severity Zone. The northernmost and southernmost 39 
portions of Alternative 4, where intake facilities and fuel stations, and the expanded Clifton Court 40 
Forebay, respectively, would be located, are near Moderate Fire Hazard Severity Zones (Figure 24-41 
10), as is the site of the operable barrier at the head of Old River. Construction, operation, and 42 
maintenance of the water conveyance facilities would involve the use of equipment and ignitable 43 
materials, and would involve activities that could potentially start fires. For example, as discussed in 44 
Chapter 3, Description of Alternatives, facility maintenance would consist of activities such as 45 
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painting, cleaning, repairs, and other routine tasks. Some of these activities would involve the use of 1 
flammable chemicals, such as fuels and solvents, which could be inadvertently ignited by sparks 2 
from equipment/machinery if proper safety measures were not employed. Further, during 3 
construction, fires could be caused by a variety of factors, including vehicle exhaust, welding 4 
activities, parking on dry grass, and accidental ignition of fuel. However, as previously discussed, the 5 
study area mainly consists of agricultural lands with pockets of rural residential land uses that are 6 
not adjacent to wildlands, as well as residential areas that are intermixed with wildlands. The 7 
potential for construction or operation and maintenance activities to generate hazards associated 8 
with wildland fires would be minimal. Further, as described in Appendix 3B, Environmental 9 
Commitments, measures to prevent and control wildland fires would be implemented by DWR 10 
during construction, operation, and maintenance of the water conveyance facilities in full 11 
compliance with Cal-OSHA standards for fire safety and prevention. These measures would include, 12 
but not be limited to, the following. 13 

 Construction sites will have an adequate onsite supply of water and all-weather access for 14 
firefighting equipment and emergency vehicles. 15 

 A list of all major fire hazards, proper handling and storage procedures for hazardous materials, 16 
potential ignition sources and their control, and the type of fire protection equipment necessary 17 
to control each major hazard. 18 

 Smoking will be allowed only in areas designated for smoking, and these areas will be cleared of 19 
vegetation, or in enclosed vehicles. Cigarette butts are to be disposed of in car ashtrays or other 20 
approved disposal containers and dumped daily in a proper receptacle off the work site. 21 

 The contractor will be responsible for maintaining appropriate fire suppression equipment at 22 
the work site including an all-wheel drive water truck or fire truck with a water tank of at least 23 
3,000 gallon capacity. Fire extinguishers, shovels and other firefighting equipment will be 24 
available at work sites and on construction equipment. Each vehicle on the ROW will be 25 
equipped with a minimum 20 pound (or two 10 pound) fire extinguisher(s) and a minimum of 5 26 
gallons of water in a fire fighting apparatus (e.g., bladder bag). 27 

 At the work site, a sealed fire toolbox will be located at a point accessible in the event of fire. 28 
This fire toolbox will contain: one back-pack pump-type extinguisher filled with water, two axes, 29 
two McLeod fire tools, and enough shovels so that each employee at the work site can be 30 
equipped to fight fire. 31 

 Gasoline-powered construction equipment with catalytic converters will be equipped with 32 
shielding or other acceptable fire prevention features. Internal combustion engines will be 33 
equipped with spark arrestors. 34 

 Welding sites will include fire prevention provisions. 35 

 The contractor will maintain contact with local firefighting agencies throughout the fire season 36 
for updates on fire conditions, and such fire conditions will be communicated to the contractor’s 37 
employees daily. 38 

 Vehicles will be restricted to the work site unless otherwise allowed for fire control procedures. 39 

 Depending on the characteristics of the construction site, the dimensions and use of the rooms, 40 
the on-site equipment, the physical and chemical properties of the substances present and the 41 
maximum potential number of workers present, an adequate number of appropriate basic fire-42 
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fighting devices and, where required, automatic fire extinguishing systems shall be provided at 1 
the site. 2 

 Basic fire-fighting devices and automatic fire extinguishing systems shall be regularly 3 
maintained, checked and tested. 4 

 Basic fire-fighting devices shall be positioned in a visible place which is free from obstruction. 5 

 The location of fire-fighting equipment shall be indicated by fire safety signs. The signs shall be 6 
sufficiently resistant and placed at appropriate points. 7 

 If substances which can cause combustion or substances the use of which may produce 8 
explosive dust or gas are used or preserved on a construction site, special protective measures 9 
(ventilation, prohibition on the use of open fire, etc.) shall be applied in order to prevent the risk 10 
of fire and explosion. 11 

 Every person at work on a construction site shall, so far as is reasonably practicable, be 12 
instructed in the correct use of any fire-fighting equipment which it may be necessary for him to 13 
use. 14 

These measures and potentially others will be guided by implementation of a FPCP in coordination 15 
with federal, state, and local agencies, as part of the project as an environmental commitment 16 
(Appendix 3B, Environmental Commitments). Because development and implementation of 17 
measures under the FPCP would help ensure that people or structures would not be subject to a 18 
substantial risk of loss, injury or death involving wildland fires and because the proposed water 19 
conveyance facilities would not be located in a High or Very High Fire Hazard Severity Zone, this 20 
effect would not be adverse. 21 

CEQA Conclusion: People or structures would not be subject to a significant risk of loss, injury or 22 
death involving wildland fires during construction or operation and maintenance of the water 23 
conveyance facilities because the alternative would comply with Cal-OSHA fire prevention and 24 
safety standards; DWR would implement standard fire safety and prevention measures as part of an 25 
FPCP (Appendix 3B, Environmental Commitments); and because the water conveyance facilities 26 
would not be located in a High or Very High Fire Hazard Severity Zone. Therefore, this impact would 27 
be less than significant. No mitigation is required. 28 

Impact HAZ-6: Create a Substantial Hazard to the Public or the Environment through the 29 
Release of Hazardous Materials or by Other Means during Operation and Maintenance of the 30 
Water Conveyance Facilities 31 

NEPA Effects: During long-term operation and maintenance of the water conveyance facilities, the 32 
transport, storage, and use of chemicals or hazardous waste materials may be required. Hazardous 33 
waste generated at facility sites will be handled, hauled, and disposed of at an appropriately licensed 34 
disposal facility under appropriate manifest by a licensed hazardous waste hauler (see Appendix 3B, 35 
Environmental Commitments). Maintenance requirements for the tunnels  have not yet been 36 
finalized (See Chapter 3, Section 3.6.1.2, for a general description of the operation and maintenance 37 
requirements for the water conveyance facilities). However, the operation and maintenance of 38 
certain alternative features, such as the pumping plants, would require the use of hazardous 39 
materials, such as fuel, oils, grease, solvents, and paints. For example, planned maintenance at 40 
pumping facilities would include checking oil levels, replacing oil in the pumps, and greasing pump 41 
bearings. Additionally, routine facility maintenance would involve painting the pumping plants and 42 
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appurtenant structures, cleaning, repairs, and other routine tasks that ensure the facilities are 1 
operated in accordance with design standards.  2 

Under this alternative, in which only three intake facilities would be operated and maintained, the 3 
potential for hazards associated with the two pumping plants and sediment basins would be less 4 
widespread than under alternatives with five intake facilities. Furthermore, Alternative 4 does not 5 
involve an intermediate pumping plant at the intermediate forebay; the relatively smaller, control 6 
structure that would replace it would potentially have fewer or less intense hazards associated with 7 
its operation and maintenance. However, the operation and maintenance of an operable barrier 8 
under this alternative would expand the potential for hazards. Solids collected at the solids lagoons, 9 
and sediment dredged during periodic maintenance dredging at the intakes and operable barrier at 10 
the head of Old River may contain hazardous constituents (e.g., persistent pesticides, mercury, 11 
PCBs). Sediment accumulation in both the northern and southern portion of the expanded Clifton 12 
Court Forebay is expected to be minimal over the 50-year permit period. However, it is anticipated 13 
that there may be some sediment accumulation at the inlet structure of the northern portion of 14 
Clifton Court Forebay. Therefore, while overall sediment accumulation in this forebay is not 15 
expected to be substantial, some dredging may be required at the inlet structure to maintain an even 16 
flow path.  17 

Facility equipment maintenance would be required for the two pumping plants near Clifton Court 18 
Forebay, the sedimentation basins and solids lagoons, the intermediate forebay, the control 19 
structure at the proposed expanded Clifton Court Forebay and at the operable barrier and boat lock 20 
at the head of Old River. Timing of maintenance activities would be variable and would be dictated 21 
by the schedule and day-to-day requirements of specific components being maintained. 22 
Maintenance activities at the intakes would include debris and sediment removal, biofouling and 23 
corrosion prevention, and repairs following physical impacts to the intake structures. Sediment and 24 
solids removal from the sedimentation basins and solids lagoons, respectively, is expected to be an 25 
ongoing process during operation of the water conveyance facilities. During operation of the water 26 
conveyance facilities, water would enter sedimentation basins at three intakes along the east bank 27 
of the Sacramento River in the north Delta. Settled sediment would then be pumped to solids 28 
lagoons where it would be dewatered and removed for disposal off site; sediment pore water would 29 
be pumped back into the sedimentation basins. The dewatered solids, like sediment dredged at the 30 
intakes, may contain pesticides from agricultural and urban areas, metals or organic compounds 31 
from urban stormwater runoff, and mercury from historic mining upstream of the Delta. The wide 32 
variety of pesticides that has been applied, the numerous crops grown in the region, and the fact 33 
that predominant land use across the Delta supports agriculture indicate that persistent pesticides 34 
that have been widely applied (e.g., organochlorines) and are likely to be found in the soils and 35 
potentially sediment throughout the Delta. Because of their relatively low water solubility, 36 
persistent pesticides and compounds generally accumulate in the environment in sediment and soil 37 
as well as in the fatty tissue of terrestrial and aquatic animals and humans. Human exposure to 38 
organochlorine pesticides is primarily through the diet. No comprehensive area-wide soil or 39 
sediment sampling program is known to have been conducted to evaluate pesticide residues from 40 
agricultural use. Thus, it is not known if persistent pesticide concentrations in dewatered solids 41 
from the solids lagoons, or in dredged sediment from around the intakes, would exceed applicable 42 
federal or state standards. As previously described, although the concentration of mercury in 43 
sediment throughout the study area is not known, one study indicated that the mercury 44 
concentration in sediment (suspended) at Freeport, just upstream of the intake locations, was less 45 
than 10 ng/l, below the recommended criterion of 50 ng/l (Domagalski 2001). 46 
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Based on a worst-case scenario for alternatives with three intakes, considering the throughput of 1 
the intakes at a maximum flow of 3,000 cfs, less than 100,000 dry pounds of solids per day would be 2 
pumped to the solids lagoons. During periods of high sediment load in the Sacramento River, the 3 
daily mass of solids would be expected to increase to up to approximately 152,000 dry pounds per 4 
day. The annual volume of solids is anticipated to be less than 300,000 cubic feet (dry solids). An 5 
anticipated 10,800 cubic yards of dry sediment/solids would be produced annually as a result of 6 
maintenance of the solids lagoons with three intakes operating. Potentially contaminated solids 7 
could pose a hazard to the environment if improperly disposed of, which would be considered an 8 
adverse effect. However, with implementation of Mitigation Measure HAZ-6, solids from the solids 9 
lagoons would be sampled and characterized to evaluate disposal options, and disposed of 10 
accordingly at an appropriate, licensed facility. Implementation of the mitigation measure would 11 
help ensure that there are no adverse effects on soil, groundwater or surface water due to 12 
improperly disposed of solids from the solids lagoons. Dewatered solids may require special 13 
management to meet discharge/disposal requirements.  14 

To ensure that potentially contaminated sediment from maintenance dredging activities would not 15 
adversely affect soil, groundwater or surface water, a SAP would be implemented prior to any 16 
dredging activities, as described under Impact HAZ-1 for this alternative. All dredged sediment 17 
would be characterized chemically prior to reuse to ensure that reuse of this material would not 18 
result in a hazard to the public or the environment. To the extent practicable, scheduled routine and 19 
emergency maintenance activities associated with equipment at the intakes would be conducted at a 20 
permanent maintenance facility located at one of the three intakes sites; the precise location has not 21 
yet been determined. Replacement of erosion protection on the levees and embankments would also 22 
occur periodically.  23 

The operable barrier at the head of Old River would require control gate maintenance every 5 to 10 24 
years; and annual maintenance of the motors, compressors, and control systems. The site would also 25 
include a boat lock operator’s building and a control building, which would both require periodic 26 
routine maintenance. All these would involve potentially hazardous fluids, as described below. 27 
Maintenance dredging around the gate to clear out sediment deposits could occur every 3 to 5 years, 28 
and spoils would be dried in adjacent areas. Implementation of a SAP prior to any dredging activities 29 
would help ensure that there are no adverse effects on soil, groundwater or surface water due to 30 
improperly disposed of or reused sediment.  31 

Some of the materials used in routine facility and equipment maintenance may include hydraulic oil 32 
for lubricating machinery, fuel, batteries for vehicles and equipment, nitrogen, carbon dioxide or 33 
clear agent fire suppression, paints, cleaning solvents and chemicals, and pesticides and herbicides 34 
for grounds maintenance. Some of these materials, for example, bulk fuel and lubricants, would 35 
likely be stored in the maintenance facilities. Vehicle fueling that occurs during operations and 36 
maintenance activities and could pose the risk of fueling spills and leakage from bulk fuel storage 37 
tanks. Accidental release of fuels, lubricants, solvents, grounds care chemicals (e.g., fertilizers, 38 
pesticides and herbicides), and other hazardous materials could potentially have adverse effects if 39 
not contained or if released in large enough quantities, as described under Impact HAZ-1 above. 40 
However, under normal use, the inadvertent release of these types of chemicals would likely only 41 
have the potential to result in minor, temporary hazards to workers immediately adjacent to these 42 
releases. Because these chemicals would be used in small quantities and inadvertent releases would 43 
be localized, and because, as discussed under Impact HAZ-1, environmental commitments 44 
implemented as part of the HMMPs, SPCCPs, and SWPPPs, including equipping facility buildings with 45 
spill containment and cleanup kits; ensuring that hazardous materials containment containers are 46 
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clearly labeled with identity, handling and safety instructions, and emergency contact information; 1 
and requiring that personnel be trained in emergency response and spill containment techniques, 2 
would minimize the potential for the accidental release of hazardous materials and would help 3 
contain and remediate hazardous spills should they occur, it is unlikely that the general public or the 4 
environment would be adversely affected due to these types of activities. 5 

Although Excelsior Middle School is within 0.25 mile of the construction footprint for Alternative 4, 6 
no hazards would be expected to potentially affect school children or staff at this school as a result 7 
of operations and maintenance of the water conveyance facility. The school is located within 0.25 8 
miles of a proposed permanent 230 kV transmission line the maintenance of which would not pose a 9 
hazard to the school children or staff given that the school would be approximately 0.25 miles from 10 
the proposed transmission line. There are no hospitals or parks located within 0.25 mile of the 11 
construction footprint. 12 

The locations of airports with respect to the pipeline/tunnel alignment are provided in Figure 24-9. 13 
The Borges-Clarksburg, Flying B Ranch, and Spezia Airports (private air facilities), and Byron and 14 
Franklin Field Airports (public air facilities) would be within 2 miles of this alternative’s 15 
construction footprint (Figure 24-9 and Table 24-6), as described under Impact HAZ-4 for this 16 
alternative. With the exception of power transmission lines supplying power to pumps, water 17 
conveyance facilities operations and maintenance are not anticipated to require high-profile 18 
equipment (i.e., equipment with a vertical reach of 200 feet or more), the use of which near an 19 
airport runway could result in an adverse effect on aircraft. DWR would adhere to all applicable FAA 20 
regulations (14 CFR 77) and coordinate and comply with Caltrans’ Division of Aeronautics when 21 
performing work with high-profile equipment within 2 miles of an airport to avoid adverse effects 22 
on air safety. Compliance with these recommendations, which could include limitations necessary to 23 
minimize potential problems, such as the use of temporary construction equipment, supplemental 24 
notice requirements, and marking and lighting high-profile structures would reduce the potential 25 
for impacts on air safety. 26 

In summary, during routine operation and maintenance of the water conveyance facilities the 27 
potential would exist for the accidental release of hazardous materials and other potentially 28 
hazardous releases (e.g., contaminated solids and sediment), and for interference with air safety 29 
should high-profile equipment be required for maintenance of the proposed transmission lines near 30 
an airport. Accidental hazardous materials releases, such as chemicals directly associated with 31 
routine maintenance (e.g., fuels, solvents, paints, oils), are likely to be small, localized, temporary 32 
and periodic; therefore, they are unlikely to result in adverse effects on workers, the public, or the 33 
environment. Further, BMPs and measures implemented as part of SWPPPs, SPCCPs, SAPs and 34 
HMMPs would be developed and implemented as part of the BDCP, as described under Impact HAZ-35 
1, and in detail in Appendix 3B, which would reduce the potential for accidental spills to occur and 36 
would result in containment and remediation of spills should they occur. Approximately 10,800 37 
cubic yards of dry sediment/solids would be produced annually as a result of maintenance of the 38 
solids lagoons with three intakes operating. Potentially contaminated solids could pose a hazard to 39 
the environment if improperly disposed of, which would be considered an adverse effect. Under 40 
Mitigation Measure HAZ-6, solids from the solids lagoons would be sampled and characterized to 41 
evaluate disposal options, and disposed of accordingly at an appropriate, licensed facility to ensure 42 
that there would be no adverse effect.  43 

Therefore, with implementation of BMPs as part of environmental commitments and Mitigation 44 
Measure HAZ-6, operation and maintenance of the water conveyance facilities would not create a 45 
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substantial hazard to the public or the environment and, accordingly, there would be no adverse 1 
effect. 2 

CEQA Conclusion: The accidental release of hazardous materials (including contaminated solids and 3 
sediment) to the environment during operation and maintenance of the water conveyance facilities 4 
and the potential interference with air safety through the use of high-profile equipment for 5 
maintenance of proposed transmission lines could result in significant impacts on the public and 6 
environment. However, implementation of the BMPs and other activities required by SWPPPs, 7 
HMMPs, SAPs, SPCCPs, as well as adherence to all applicable FAA regulations (14 CFR Part 77) and 8 
coordination/compliance with Caltrans’ Division of Aeronautics when performing work with high-9 
profile equipment within 2 miles of an airport, which would include implementation of 10 
recommendations to provide supplemental notice and/or equip high-profile structures with 11 
marking and lighting, would ensure that operation and maintenance of the water conveyance 12 
facilities would not create a substantial hazard to the public, environment or air traffic safety. 13 
10,800 cubic yards of dry sediment/solids would be produced annually as a result of maintenance of 14 
the solids lagoons with three intakes operating. Contaminated solids could pose a hazard to the 15 
environment if improperly disposed of, which would be considered a significant impact. However, 16 
with implementation of Mitigation Measure HAZ-6, solids from the solids lagoons would be sampled 17 
and characterized to evaluate disposal options, and would be disposed of accordingly at an 18 
appropriate, licensed facility to avoid any significant impacts associated with the improper disposal 19 
of potentially contaminated sediment. Therefore, this impact would be less than significant. 20 

Mitigation Measure HAZ-6: Test Dewatered Solids from Solids Lagoons Prior to Reuse 21 
and/or Disposal  22 

BDCP proponents will ensure that dewatered solids from the solids lagoons are sampled and 23 
tested/characterized at a certified laboratory prior to reuse and/or to evaluate disposal options. 24 
At minimum, the solids would be tested for hazardous characteristics (i.e., toxicity, corrosivity, 25 
ignitability, and reactivity) consistent with federal standards for identifying hazardous waste 26 
(40 CFR Part 261). All dewatered solids would be disposed of in accordance with applicable 27 
federal, state, and local regulations at a solid waste disposal facility approved for disposal of 28 
such material. 29 

Implementation of this measure will ensure that dewatered solids do not reintroduce hazardous 30 
constituents to the environment if they are reused, and that they are disposed of properly if they 31 
do contain hazardous levels of contaminants such as persistent pesticides and mercury.  32 

Impact HAZ-7: Create a Substantial Hazard to the Public or the Environment through the 33 
Release of Hazardous Materials or by Other Means as a Result of Implementing CM2–CM11, 34 
CM13, CM14, CM16, and CM18 35 

NEPA Effects: Construction, and operation and maintenance of CM2–CM11, CM13, CM14, CM16, and 36 
CM18 as part of Alternative 4 could have effects related to hazardous materials and potential 37 
hazards that are similar in nature to those discussed for construction, and operation and 38 
maintenance of proposed water conveyance facilities. Although similar in nature, the potential 39 
intensity of any effects would likely be substantially lower because the nature of the activities 40 
associated with implementing the conservation measures would be different (e.g., deep excavation 41 
for pipelines and tunnels would not be required), less heavy construction equipment would be 42 
required, and the activities would be implemented in a shorter time frame. Further, potential effects 43 
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from implementation of the conservation measures would be dispersed over a larger area and 1 
would generally involve substantially fewer construction and operation effects associated with built 2 
facilities.  3 

Implementing habitat restoration and enhancement projects in conservation zones that have 4 
proposed restoration opportunity areas would require use of construction equipment necessary to 5 
excavate restoration sites, and to construct or modify levees on and adjacent to Delta waterways. 6 
Use and maintenance of this equipment is expected to result in the potential for hazards related to 7 
the transport, use, and disposal of hazardous materials, such as fuels, oils, lubricants, paints and 8 
other hazardous substances. Other activities, including the intentional demolition of existing 9 
structures (e.g., buildings) and reuse of spoil, dredged material and/or RTM, would also present the 10 
potential to generate hazards or release hazardous materials, or activities resulting in the damage or 11 
disruption of existing infrastructure such that hazardous conditions were created.  12 

Some of the proposed restoration activities that would occur under CM2 – CM11 could involve the 13 
conversion of active or fallow agricultural lands to natural landscapes, such as vernal pools, 14 
floodplains, grasslands, and wetlands. As described in Section 24.1.2.2, a wide variety of pesticides 15 
has been used throughout the study area for decades, and may be present in agricultural lands (e.g., 16 
in the soil). As described in Chapter 8, Water Quality, in the short-term, tidal and non-tidal wetland 17 
restoration, as well as seasonal floodplain restoration (i.e., CM4, CM5, and CM10) over former 18 
agricultural lands may result in contamination of water in these restored areas with pesticide 19 
residues contained in the soils or other organic matter. Present use pesticides typically degrade 20 
fairly rapidly, and in such cases where pesticide containing soils are flooded, dissipation of those 21 
pesticides would be expected to occur rapidly. Additionally, significant increases in organochlorine 22 
and other persistent legacy pesticides are not expected in the water column because these lipophilic 23 
chemicals strongly partition to sediments. Also, concentrations in the water column should be 24 
relatively short-lived because these pesticides settle out of the water column via sediment 25 
adsorption in low-velocity flow. Accordingly, restoration activities on former agricultural lands, 26 
particularly tidal and non-tidal wetland restoration, and seasonal floodplain restoration, would not 27 
create a substantial hazard to the public or environment through pesticide release.  28 

In addition, certain operations and maintenance activities, such as controlling for terrestrial and 29 
aquatic nonnative vegetation will require the use of potentially hazardous herbicides, for example. 30 
These activities would occur in sensitive Delta waterways and upland areas or could occur in and 31 
around areas potentially hazardous for construction workers and operations and maintenance 32 
workers. Reasonably foreseeable upset and accident conditions related to these materials would 33 
also create a potential hazard to the public or environment.  34 

As discussed in Chapter 8, Water Quality, Chapter 11, Fish and Aquatic Resources, and Chapter 25, 35 
Public Health, Alternative 1A habitat restoration actions (particularly CM2, Yolo Bypass Fisheries 36 
Enhancement; CM4, Tidal Natural Communities Restoration; CM5, Seasonally Inundated Floodplain 37 
Restoration; CM6, Channel Margin Enhancement; and CM,7 Riparian Natural Community Restoration) 38 
are likely to result in increased production, mobilization, and bioavailability of methylmercury in the 39 
aquatic system due to biogeochemical processes. CM12, Methylmercury Management provides for 40 
site-specific assessment of restoration areas, integration of design measures to minimize 41 
methylmercury production, and site monitoring and reporting. 42 

Additionally, construction of other conservation measures related to reducing ecosystem stressors 43 
could result in the unintended release of hazardous materials as a result of constructing facilities 44 
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near Delta waterways. For example, under CM16 and CM18, non-physical fish barriers and fish 1 
hatchery facilities, respectively, would be constructed and could result in effects associated with use 2 
of materials during construction that could create hazardous conditions for construction workers 3 
and affect sensitive habitat in Delta waterways or on agricultural land. Further, operations and 4 
maintenance of CM14 would require the transport, storage and use of liquid oxygen for the existing 5 
Stockton Deep Water Ship Channel aeration facility. BMPs already in place for the existing transport, 6 
storage and use of liquid oxygen would continue. Thus, no adverse effects related to this aspect of 7 
CM14 are anticipated. 8 

The potential also exists for release of hazardous substances within 0.25 mile of a school or other 9 
sensitive receptors (i.e., hospitals and parks) depending on the selected locations for implementing 10 
the conservation measures. Potential effects would vary according to the equipment used in 11 
construction and/or operation and maintenance of a specific conservation measures (i.e., whether 12 
hazardous materials are necessary on site), the location and timing of the actions called for in the 13 
conservation measure, and the air quality conditions at the time of implementation. Proposed 14 
conservation measures would be designed to avoid sensitive receptors, and BMPs to minimize the 15 
potential for the accidental release of hazardous materials and to contain and remediate hazardous 16 
spills, as part of the SWPPPs, SPCCPs, and HMMPs, should they occur, would be implemented, as set 17 
forth in Appendix 3B, Environmental Commitments, and therefore, it is unlikely that school children 18 
and staff would be at risk or adversely affected. 19 

Constructing conservation measures that could result in a physical change in the environment could 20 
also create conflicts or encounters with known or unknown hazardous materials sites located on or 21 
in the vicinity of conservation component construction sites. For example, implementing CM2–CM11 22 
for habitat restoration and enhancement purposes could potentially result in effects associated with 23 
agricultural and industrial-type hazardous materials at known sites that are listed on the “Cortese 24 
List.” However, because locations within the eleven conservation zones (described in Chapter 3, 25 
Description of the Alternatives) for implementing most of the conservation measures have not yet 26 
been determined, it is not known if the conservation measures would be implemented on or near 27 
“Cortese List” sites. Project design would minimize, to the extent feasible, the need to acquire or 28 
traverse areas where the presence of hazardous materials is suspected or has been verified. 29 
Implementation of conservation measures could also involve dredging Delta waterways and other 30 
activities that could disturb contaminated sediments that hold mercury, pesticides, or other 31 
constituents. Concentrations capable of posing hazards or exceeding regulatory thresholds could 32 
present a hazard to the construction workers and any contaminated soil, sediment or groundwater 33 
would require proper handling or treatment prior to discharge or disposal. Chapter 8, Water Quality, 34 
provides further discussion of these potential contaminants. 35 

Other potential hazards that could result from implementing conservation measures involve the 36 
potential for safety hazards related to construction in the vicinity of a public or private airport, and 37 
the potential for wildfire hazards in the vicinity of construction sites. As shown in Figure 24-9 and 38 
Table 24-6, there are 11 airports within the study area. With the exception of the Lost Isle Seaplane 39 
Base, Franklin Field Airport, and Byron Airport, these are private facilities. The Garibaldi Brothers 40 
Airport is located within the Suisun Marsh ROA, just south of Fairfield. Additionally, the Delta Air 41 
Park is proximate to the West Delta ROA east of Oakley. Because locations for some of the habitat 42 
restoration and enhancement activities have not yet been determined, the potential exists for some 43 
of these activities to occur at locations within 2 miles of a private or public airport. High-profile 44 
construction equipment (i.e., 200 feet or taller), such as cranes, could result in potential safety 45 
hazards to aircraft if operated in the vicinity of a runway; however, it is unlikely that this type of 46 
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equipment would be employed in the types of habitat restoration, enhancement and protection 1 
activities that would be implemented as part of the conservation measures. As described for Impact 2 
HAZ-4, effects on air safety due to BDCP implementation would be avoided because BDCP 3 
proponents would adhere to all applicable FAA regulations (14 CFR Part 77) and would coordinate 4 
with Caltrans’ Division of Aeronautics prior to initiating maintenance activities requiring high-5 
profile equipment to assess whether a site investigation is necessary. If a site investigation is 6 
performed, BDCP proponents would adhere to Caltrans’ recommendations in order to avoid any 7 
adverse effects on air safety. Finally, construction occurring within 10,000 feet of a public airport 8 
may be subject to an OE/AAA to be performed by the FAA. Compliance with the results of the 9 
OE/AAA would reduce the risk for adverse effects on air traffic safety. Potential safety hazards to air 10 
traffic related to the potential for increased bird-aircraft strikes as a result of creating or enhancing 11 
wildlife habitat are discussed under Impact HAZ-8. 12 

The potential for conservation component implementation to result in or be subject to substantial 13 
risk of wildfires is possible, but the risk is expected to be low because many of the activities would 14 
be located in or near Delta waterways and adjacent to managed agricultural land. Additionally, 15 
construction activities would be managed using standard construction practices to reduce the 16 
potential for creating wildfires. Precautions would be taken to prevent wildland fires during 17 
construction, and operation and maintenance of the conservation measures would be done in full 18 
compliance with Cal-OSHA standards for fire safety and prevention. Additionally, in an effort to 19 
reduce the potential for fire hazards, the BDCP proponents would develop and implement BMPs 20 
(described under Impact HAZ-5 for this alternative and in Appendix 3B, Environmental 21 
Commitments) under a FPCP, in coordination with federal, state, and local agencies, as part of the 22 
environmental commitments.  23 

In summary, as described above, implementation of CM2–CM11, CM13, CM14, CM16, and CM18 24 
could result in multiple potentially hazardous effects related to the release of or exposure to 25 
hazardous materials or other hazards including increased production, mobilization and 26 
bioavailability of methylmercury; release of existing contaminants (e.g., pesticides in agricultural 27 
land); air safety hazards; and wildfires. These effects, were they to occur, would be considered 28 
adverse. However, this alternative has incorporated environmental commitments (as described 29 
above) to avoid, reduce and/or minimize these potential hazardous effects on the public and the 30 
environment.  Further, implementation of Mitigation Measures HAZ-1a, HAZ-1b, UT-6a, UT-6c, and 31 
TRANS-1a are available to further reduce/minimize many of these potential effects, such that there 32 
would be no adverse effect. 33 

CEQA Conclusion:  A significant impact could occur if Alternative 4 created a substantial hazard to 34 
the public or the environment through reasonably foreseeable upset and accident conditions 35 
involving the release of hazardous materials to the environment. The potential for impacts related to 36 
the release and exposure of workers and the public to hazardous substances or conditions during 37 
construction, operation, and maintenance of CM2–CM11, CM13, CM14, CM16, and CM18 could be 38 
significant. Conservation component implementation would involve extensive use of heavy 39 
equipment during construction, and/or the use and/or transport of hazardous chemicals during 40 
operations and maintenance (e.g., herbicides for nonnative vegetation control). These chemicals 41 
could be inadvertently released, exposing construction workers or the public to hazards. 42 
Construction of restoration projects on or near existing agricultural and industrial land and/or SOCs 43 
may result in a conflict or exposure to known hazardous materials, and the use of high-profile 44 
equipment (i.e., 200 feet or higher) in close proximity to airport runways could result in safety 45 
hazards to air traffic. These effects, were they to occur, would be considered a significant impact. 46 
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However in addition to implementation of SWPPPs, HMMPs, SPCCPs, SAPs, and fire prevention and 1 
fire control BMPs as part of a FPCP, Mitigation Measures HAZ-1a, HAZ-1b, UT-6a, UT-6c, and TRANS-2 
1a would be implemented, all of which would ensure that there would be no substantial hazards to 3 
the public or the environment due to implementation of the conservation measures. As such, this 4 
impact would be less than significant. 5 

Mitigation Measure HAZ-1a: Perform Preconstruction Surveys, Including Soil and 6 
Groundwater Testing, at Known or Suspected Contaminated Areas within the 7 
Construction Footprint, and Remediate and/or Contain Contamination 8 

Please refer to Mitigation Measure HAZ-1a under Impact HAZ-1 in the discussion of Alternative 9 
4. Implementation of this mitigation measure will result in the avoidance, successful 10 
remediation or containment of all known or suspected contaminated areas, as applicable, within 11 
the construction footprint, which would prevent the release of hazardous materials from these 12 
areas into the environment.  13 

Mitigation Measure HAZ-1b: Perform Pre-Demolition Surveys for Structures to Be 14 
Demolished within the Construction Footprint, Characterize Hazardous Materials and 15 
Dispose of Them in Accordance with Applicable Regulations 16 

Please refer to Mitigation Measure HAZ-1b under Impact HAZ-1 in the discussion of Alternative 17 
4. Implementation of this measure will ensure that hazardous materials present in or associated 18 
with structures being demolished will not be released into the environment. 19 

Mitigation Measure UT-6a: Verify Locations of Utility Infrastructure 20 

Please see Mitigation Measure UT-6a under Impact UT-6 in the discussion of Alternative 1A in 21 
Chapter 20, Public Services and Utilities. 22 

Mitigation Measure UT-6c: Relocate Utility Infrastructure in a Way That Avoids or 23 
Minimizes Any Effect on Worker and Public Health and Safety 24 

Please see Mitigation Measure UT-6c under Impact UT-6 in the discussion of Alternative 1A in 25 
Chapter 20, Public Services and Utilities. 26 

Mitigation Measure TRANS-1a: Implement Site-Specific Construction Traffic Management 27 
Plan 28 

Please see Mitigation Measure TRANS-1a under Impact TRANS-1 in the discussion of Alternative 29 
1A in Chapter 19, Transportation. 30 

Impact HAZ-8: Increased Risk of Bird–Aircraft Strikes during Implementation of 31 
Conservation Measures that Create or Improve Wildlife Habitat 32 

NEPA Effects: Implementation of CM2–CM11, measures which would create or improve wildlife 33 
habitat and therefore, potentially attract waterfowl and other birds to areas in proximity to existing 34 
airport flight zones, could increase the opportunity for bird-aircraft strikes, which could result in 35 
impacts on public safety. The following airports, because they are in relatively close proximity 36 
(within 2 miles) to the ROAs and/or conservation zones could potentially be affected: Travis Air 37 
Force Base; Rio Vista Municipal Airport; Funny Farm Airport; Sacramento International Airport, and 38 
Byron Airport. 39 
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The FAA funds research and mitigation development, including a bird strike database managed by 1 
the Wildlife Services Program of the U.S. Department of Agriculture under terms of an interagency 2 
agreement. The database currently contains data from January 1990 through August 2008, 3 
recording over 100,000 wildlife strikes. Based on these data, most bird strikes occur during daylight 4 
hours between July and October when aircraft are approaching and landing. Most bird strikes (92%) 5 
occur at or below 3,000 feet altitude. Since 1990, 52 U.S. civil aircraft were either destroyed or 6 
damaged beyond repair due to wildlife strikes, accounting for 23 fatalities. The FAA discourages the 7 
improvement of wildlife habitat in proximity to public-use airports to lessen the risk of bird-aircraft 8 
strikes. If restoration actions are located within 5,000 feet of airports used by propeller-driven 9 
aircraft or within 10,000 feet of those used by jet-driven aircraft (known as the Critical Zone), the 10 
risk of bird-aircraft strikes would likely increase. The FAA recommends that these distances be 11 
maintained between the AOA and land uses deemed incompatible with safe airport operations (i.e., 12 
hazardous wildlife attractants), including agriculture, water management facilities, and active 13 
wetlands. Public use airports within the study area are located in areas of mixed land uses. Some are 14 
located in proximity to urban uses, but all are located within five miles of substantial existing 15 
agricultural lands and wetlands. Thus, all of the public use airports in the study area are currently 16 
located in areas with existing wildlife hazards. The effect of increased bird-aircraft strikes during 17 
implementation of CM2–CM11 would be adverse because it could potentially result in an air and 18 
public safety hazard. Mitigation Measure HAZ-8 would reduce the severity of this effect through the 19 
development and implementation of measures to reduce, minimize and/or avoid wildlife hazards on 20 
air safety. However, this effect is would remain adverse. 21 

CEQA Conclusion: Implementation of CM2–CM11, because they would create or improve wildlife 22 
habitat, could potentially attract waterfowl and other birds to areas in proximity to existing airport 23 
flight zones, and thereby result in an increase in bird-aircraft strikes, which could result in 24 
significant impacts on public safety. Airports that could be potentially affected would include Travis 25 
Air Force Base; Rio Vista Municipal Airport; Funny Farm Airport; Sacramento International Airport; 26 
and Byron Airport. Mitigation Measure HAZ-8 could reduce the severity of this impact through the 27 
ultimate development of implementation of measures to reduce, minimize and/or avoid wildlife 28 
hazards on air safety, but not to a less-than-significant level. As such, the impact is significant and 29 
unavoidable. 30 

Mitigation Measure HAZ-8: Consult with Individual Airports and USFWS, and Relevant 31 
Regulatory Agencies 32 

The FAA requires commercial service airports to maintain a safe operation, including 33 
conducting hazard assessments for wildlife attractants within 5 miles of an airport. The hazard 34 
assessment is submitted to FAA, which determines if the airport needs to develop a Wildlife 35 
Hazard Management Plan. (15 CFR 139). The airport’s Wildlife Hazard Management Plan 36 
contains measures to reduce wildlife hazards, including habitat modification (e.g., vegetation 37 
management, filling in of wetlands), wildlife control measures (e.g., harassment, trapping and 38 
removing), and use of a radar-based alert system.  39 

BDCP proponents will consult with the individual airports and USFWS during the project-level 40 
environmental assessments for individual restoration activities, when site-specific locations and 41 
design plans are finalized. At that time, appropriate management plans, strategies, and protocols 42 
would be developed to reduce, minimize and/or avoid wildlife hazards on air safety. Site-43 
specific avoidance, minimization, and mitigation measures will be developed during future 44 
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environmental review once information on the design, location, and implementation of CM2–1 
CM11 is sufficient to permit a project-level analysis. 2 
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Chapter 25 1 

Public Health 2 

25.1 Environmental Setting/Affected Environment 3 

25.1.1 Potential Environmental Effects Area 4 

25.1.1.1 Drinking Water 5 

Constituents of Concern 6 

Trace Metals 7 

Trace metals occur naturally in the environment, and can be toxic to human and aquatic life in high 8 
concentrations. Trace metals include aluminum, arsenic, cadmium, copper, iron, lead, nickel, silver, 9 
and zinc. The beneficial uses of Delta waters most affected by trace metal concentrations include 10 
aquatic life uses (cold freshwater habitat, warm freshwater habitat, and estuarine habitat), 11 
harvesting activities that depend on aquatic life (shellfish harvesting, commercial and sport fishing), 12 
and drinking water supplies (municipal and domestic supply) (See Table 8-1 in Chapter 8, Water 13 
Quality). 14 

25.1.1.3 Pathogens 15 

The Delta is commonly used for various recreational activities such as boating, swimming, and 16 
fishing. Because the waterways within the Delta have the potential to contain common pathogens 17 
(disease-causing micro-organisms), direct contact or ingestion can affect human health. Pathogens 18 
of concern include bacteria, such as Escherichia coli (E. coli) and Campylobacter; viruses, such as 19 
hepatitis and rotavirus; and protozoa, such as Giardia and Cryptosporidium. Sampling for bacterial 20 
and viral pathogens involves collection of data for fecal indicators, such as total coliform or fecal 21 
coliform. 22 

Overview 23 

Sources of pathogens include wild and domestic animals, aquatic species, urban stormwater runoff, 24 
discharge from wastewater treatment plants, and agricultural point and nonpoint sources such as 25 
confined feeding lots. Pathogens that have animal hosts can be transported from the watershed to 26 
source waters from grazed lands and cattle operations; aquatic species such as waterfowl also 27 
contribute pathogens directly to water bodies. Stormwater runoff from urban or rural areas can 28 
contain pathogens carried in waste from domestic pets, birds, or rodents, as well as sewage spills. 29 
Although some pathogens have the ability to colonize within sediments, current research has not 30 
addressed this behavior in the Central Valley (Tetra Tech 2007), so information regarding effects of 31 
colonization within sediments is limited. Furthermore, sediment disturbance would be limited to 32 
localized areas under the alternatives since, based on the pathogen conceptual model (discussed in 33 
Section 25.3.1.2, Pathogens and Water Quality), pathogen concentrations experience a rapid die-off 34 
the farther they travel from their source; thus, this issue is not discussed further. 35 
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Pathogen transport into Delta waterways can be expected to be higher during initial wet weather 1 
events, since they are carried by stormwater and agricultural runoff into the study area (as was 2 
observed with fecal coliform indicators by Tetra Tech (2007).  Other sources of pathogens include 3 
wetland and inundated restoration areas due to increased biological activity associated with these 4 
habitats (e.g., birds and fish species). 5 

Humans can be exposed to and infected by certain pathogens (e.g., E. coli) in contaminated rivers, 6 
lakes, and coastal waters while participating in recreational activities including swimming, water 7 
skiing, surfing, and boating. Waterborne pathogenic microbes are capable of causing illness in 8 
people in a dose-dependent way and depending on the physical condition of the individual(s) 9 
exposed.  Exposure to waterborne pathogens does not always result in infection, and infection with 10 
a pathogen does not always result in clinical illness (Pond 2005). 11 

Although there are many potential pathogens that enter Delta waterways, the presence of pathogens 12 
identified in Table 25-3 is tested by wastewater treatment service districts, public drinking water 13 
service districts, and other public agencies as needed (e.g., Department of Public Health). 14 
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Table 25-3. Pathogens 1 

Pathogen Description and Source Method of Transmittal Public Health Concern 

Escherichia coli Anaerobic bacterium that 
lives in the gastrointestinal 
tract of warm-blooded 
animals 

Fecal contamination by 
human waste, 
wastewater, or animal 
wastes 

Generates toxicants that can 
result in diarrhea, inflammation, 
fever, and bacillary dysentery. 
Certain strains of E. coli can be 
severely toxic to some patients, 
particularly children, causing 
destruction of red blood cells 
and occasional kidney failure 
(Tetra Tech 2007) 

Campylobacter Present in the 
gastrointestinal tract of 
cattle, pigs, and poultry  

Natural waters Causes bacterial gastroenteritis. 
In rare cases, Campylobacter 
infection may be followed by 
Guillain-Barre Syndrome, a form 
of neuromuscular paralysis 

Hepatitis Viruses such as Hepatitis A 
and E 

Fecal-oral route and 
via contaminated food 
and water 

Causes liver inflammation  

Rotavirus Virus Fecal-oral route and 
via contaminated food 
and water 

Causes diarrhea 

Giardia Parasite found in the 
intestinal linings of a wide 
range of animals and their 
feces, and in contaminated 
water 

Wastewater Causes diarrhea and abdominal 
pain 

Cryptosporidium Single-celled, intestinal 
parasites that infect humans 
and a variety of animals 

Wastewater Diarrhea, stomach cramps, upset 
stomach, and slight fever; more 
serious symptoms can result in 
weakened immune systems (U.S. 
Environmental Protection 
Agency 1999). 

Major cause of gastrointestinal 
illness 

 2 

Water Treatment 3 

EPA’s Surface Water Treatment Rules (SWTR [discussed in detail in Section 25.2.2.5]) require that 4 
public water systems using surface water or groundwater under the direct influence of surface 5 
water (1) disinfect water to destroy pathogens, and (2) either meet criteria for avoiding filtration or 6 
filter water to remove pathogens so that the contaminants are controlled at the following levels (U.S. 7 
Environmental Protection Agency 2013). 8 

 Total Coliform: No more than 5.0% of samples for total coliform are positive in a month (for 9 
water systems that collect fewer than 40 routine samples per month, no more than one sample 10 
can be total coliform-positive per month). Every sample that is positive for total coliform must 11 
be analyzed for either fecal coliform or E. coli. If two consecutive total coliform-positive samples 12 
occur, and one is also positive for E. coli/fecal coliform, the system is deemed as having an acute 13 
maximum contaminant level (MCL) violation. 14 
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 Viruses: 99.99% removal/inactivation. 1 

 Giardia lamblia: 99.9% removal/inactivation. 2 

 Cryptosporidium: 99% removal. 3 

Water treatment processes that are focused on the removal of particulates, such as filtration and 4 
bio-membranes, are generally effective at removing pathogens. Disinfection of bacteria pathogens 5 
can be achieved effectively through either chemical oxidation using chlorine or ozone, or through 6 
exposure to ultraviolet light. Viruses can also be removed effectively through chlorine or ozone 7 
oxidation. The treatment of protozoa is more challenging, as cysts and oocysts of protozoa cannot be 8 
fully removed by sand filtration and are resistant to chemical disinfection; however, disinfection 9 
using ultraviolet light and ozonation has been found to be effective (Tetra Tech 2007). 10 

Study Area 11 

There are numerous potential sources of pathogens in the study area, including urban runoff, 12 
wastewater treatment discharges, agricultural discharges, and wetlands (Tetra Tech 2007). 13 
Specifically, tidal wetlands are known to be sources of coliforms originating from aquatic, terrestrial, 14 
and avian wildlife that inhabit these areas (Desmarais et al. 2001; Grant et al. 2001; Evanson and 15 
Ambrose 2006; Tetra Tech 2007). 16 

Although this chapter represents an effort to fully disclose existing conditions of pathogens in the 17 
study area, the variable nature of pathogen and indicator concentrations in surface waters, and the 18 
rapid die-off of many of these organisms in the ambient environment, makes it very difficult to 19 
quantify the importance of different sources on a scale as large as the Central Valley, especially for 20 
coliforms that are widely present in water under a variety of conditions. A single source in proximity 21 
to the sampling location can dominate the coliform concentrations observed at a location 22 
downstream of several thousand square miles of watershed. 23 

Of the known sources that deposit coliforms into the waters of the Central Valley, it was found that 24 
wastewater total coliform concentrations for most plants were low (less than 1,000 most probable 25 
number [MPN]/100 milliliters [ml]), whereas the highest total coliform concentrations in water 26 
(greater than 10,000 MPN/100 ml) were observed near samples influenced by urban areas (Tetra 27 
Tech 2007). In the San Joaquin Valley, comparably high concentrations of E. coli were observed for 28 
waters affected by urban areas and intensive agriculture (Tetra Tech 2007). Fecal indicator data 29 
showed minimal relationships with flow rates, although most of the high concentrations were 30 
observed during the wet months of the years, possibly indicating the contribution of stormwater 31 
runoff (Tetra Tech 2007). 32 

Data for Cryptosporidium and Giardia along the Sacramento River showed that these parameters 33 
were often not detected, and when detected the concentrations were generally low, typically less 34 
than one organism per liter (Tetra Tech 2007). The incidence of these pathogens could be caused by 35 
the presence of natural or artificial barriers that limit transport to water and by the significant die-36 
off of oocysts that do reach the water, as well as by limitations in the analytical detection of 37 
Cryptosporidium oocysts in natural waters (Tetra Tech 2007). 38 

There was limited pathogen data at the locations examined, as indicated by Tetra Tech (2007). 39 
Where data were collected, these parameters were often not detected. However, when they were 40 
detected, the concentrations were typically less than one organism per liter. Pathogen 41 
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concentrations are highly variable in time and space; monitoring programs that adequately address 1 
these constraints are very limited. 2 

Pathogens are listed on the Section 303(d) list for the Stockton Deep Water Ship Channel (SDWSC), 3 
with sources including recreational and tourism activities (non-boating) and urban runoff/storm 4 
sewers. The Basin Plan addresses this on the basis of water contact recreation such that fecal 5 
coliform (minimum 5 samples in any 30-day period) shall not exceed a geometric mean of 200 6 
organisms/100 ml, nor shall more than 10% of the total number of samples taken during any 30-day 7 
period exceed 400 organisms/100 ml. These criteria have been exceeded at several of the water 8 
quality sampling locations in the Delta (Tetra Tech 2007). The Basin Plan water quality objectives 9 
for pathogens are detailed in Appendix 8A of Chapter 8, Water Quality. 10 

25.1.1.4 Microcystis 11 

Microcystis aeruginosa (Microcystis) is a species of cyanobacteria or blue-green algae that produces 12 
the cyanotoxin microcystin. Microcystin is a liver toxin and is the most widespread of the 13 
cyanotoxins. Microcystis is a photosynthetic bacterium which is naturally occurring in lakes, 14 
streams, ponds, and other surface waters. Because Microcystis is commonly found in surface water, 15 
microcystin is of relevance to drinking water supplies and recreational waters, and therefore to 16 
public health.  In addition to producing surface scums that interfere with recreation and cause 17 
aesthetic problems, microcystin also produces taste and odor compounds.  18 

Overview 19 

There are at least 80 known microcystins, including microcystin-LR, which is generally considered 20 
one of the most toxic (U.S. Environmental Protection Agency 2012c). Microcystin-LR is the most 21 
widely studied congener of the known microcystins, and it has been associated with most incidents 22 
of toxicity involving microcystins. Microcystis blooms can cause toxicity to phytoplankton, 23 
zooplankton, and fish, and also can affect feeding success or food quality for zooplankton and fish.  24 
Although cyanotoxins break down slowly over time in full sunlight, they are very stable and can 25 
withstand boiling, indicating that cooking is not sufficient to destroy the toxins (California 26 
Environmental Protection Agency 2009). There are many reports of a variety of health effects in 27 
addition to liver damage(e.g., diarrhea, vomiting, blistering at the mouth, headache) following 28 
human exposure to blue-green algae toxins (cyanobacteria) in drinking water or from swimming in 29 
water in which are present. Such effects can occur within minutes to days following exposure to 30 
cyanotoxins (World Health Organization 2003). However, there are no reported cases of human 31 
deaths occurring from microcystin ingestion (California Environmental Protection Agency 2009).  32 

Water treatment can effectively remove cyanotoxins in drinking water supplies. However, some 33 
treatment options are effective for some cyanotoxins, but not for others (U.S. Environmental 34 
Protection Agency 2012c). Thus, operators of drinking water treatment systems must remain 35 
informed about the growth patterns and species of blue-green algae blooming in their surface water 36 
supplies to determine appropriate treatment or actions, and monitor treated water for cyanotoxins.  37 

Blooms of Microcystis require high levels of nutrients and low turbidity, but also require sufficiently 38 
high water temperature (i.e., above 19°C) and long hydraulic residence time (low flow), since the 39 
species is fairly slow growing (Lehman et al. 2008; Lehman et al. 2013).  In addition, low vertical 40 
mixing associated with long hydraulic residence time allows Microcystis colonies to float to the 41 
surface of the water column, where they out compete other species for light. 42 
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The World Health Organization released a provisional drinking water guideline for microcystin-LR 1 
in 1998. The guideline value for drinking water for microcystin-LR is 1.0 micrograms per liter 2 
(µg/L), which is an advisory value developed to protect against adverse liver effects associated with 3 
human consumption of this toxin. For recreational waters, the World Health Organization has issued 4 
multiple guidance values for the relative probability of acute health effects due to recreational 5 
exposure to cyanobacteria and microcystins because of the variety of possible exposures routes via 6 
recreational activities (e.g., direct contact, ingestion, and inhalation) (Table 25-4). No federal 7 
regulatory guidelines for cyanobacteria or their toxins in drinking water or recreational waters exist 8 
at this time in the United States. Guidance values for microcystin and other cyanotoxins in drinking 9 
water have been adopted by three states (Minnesota, Ohio, and Oregon) and guidance values for 10 
recreational water have been adopted by 20 states, including California (U.S. Environmental 11 
Protection Agency 2014). The advisory value for microcystin for recreational waters in California is 12 
0.8 µg/L. 13 

Table 25-4. World Health Organization Guidance Values for the Relative Probability of Acute 14 
Health Effects During Recreational Exposure to Cyanobacteria and Microcystins 15 

Relative Probability of Acute 
Health Effects Cyanobacteria (cells/ml) Microcystin-LR (µg/L) 

Low < 20,000 < 10 

Moderate 20,000 – 100,000 10 – 20  

High 100,000 – 10,000,000 20 – 2,000 

Very High > 10,000,000 > 2,000 

Source: U.S. Environmental Protection Agency 2014 

Notes: cells/ml = cells per milliliter; µg/L = micrograms per liter. 

 16 

Study Area 17 

Like other types of algae, under favorable conditions Microcystis can multiply rapidly in surface 18 
water and cause algal “blooms” (U.S. Environmental Protection Agency 2012c).  As described in 19 
Chapter 8, Water Quality, water temperatures greater than 19°C, low water velocities, and high 20 
water clarity are conditions necessary for Microcystis levels to reach bloom-forming scale (Paerl 21 
1988; Lehman et al. 2008; Lehman et al. 2013).  Water temperature is considered the primary factor 22 
that restricts bloom development to the months of June through September (Lehman et al. 2013).   23 

Sufficiently high water temperature (i.e., 19°C), low flow and thus sufficiently long hydraulic 24 
residence time, and increased clarity enable bloom formation, which occurs in the San Joaquin River, 25 
Old River, and Middle River earlier than other areas of the Delta.  Blooms of Microcystis have been 26 
observed from June to November throughout the freshwater Delta since 1999 (Lehman et al. 2005, 27 
2008), with peaks in abundance in September (Acuña et al. 2012). Lehman and coauthors (2010) 28 
found abundance greatest in the western and central Delta, with the highest densities near Old River 29 
at Rancho Del Rio and the San Joaquin River at Antioch. The Delta’s shallow, submerged islands 30 
sustain high levels of Microcystis during the growing season because the physical drivers of bloom 31 
formation are amplified in these areas due to low flushing rates (Lehman et al. 2008).  Although 32 
elevated pH is tolerated by Microcystis, pH is not currently thought to be a primary driver of 33 
seasonal and interannual variation in bloom formation (Lehman et al. 2013). Similarly, nutrient 34 
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concentrations/ratios for constituents such as nitrogen and phosphorus do not appear to control 1 
seasonal or interannual variation in bloom formation. 2 

As discussed in Chapter 8, Water Quality, issues related to Microcystis blooms upstream of the Delta 3 
have only occurred in highly eutrophic lakes, such as Clear Lake, because most upstream reservoirs 4 
have relatively low nutrient levels. Hydrodynamic conditions of upstream rivers and watersheds are 5 
not conducive to Microcystis bloom formation.  Problematic Microcystis blooms have not occurred in 6 
the Export Service Areas, but microcystins produced in waters of the Delta have been exported from 7 
Banks and Jones pumping plants to the SWP and CVP (Sanitary Survey Update 2011).   8 

25.1.1.5 Vectors 9 

The vector of most concern in the study area is the mosquito because it is considered a nuisance to 10 
the public through irritating bites and can transmit various diseases, including the West Nile virus 11 
(WNV), to birds and humans. Recently, two invasive species of mosquitoes that can potentially 12 
transmit dengue1 and chikungunya2 viruses have been detected in Madera, Fresno, San Diego, San 13 
Mateo, Kern,  and Tulare counties (Aedes aegypti), and in Los Angeles County (Aedes albopictus and 14 
Aedes aegypti) (California Department of Public Health 2014c).  Aedes albopictus (Asian tiger 15 
mosquito) and Aedes aegypti (yellow fever mosquito). Currently, the risk of local dengue or 16 
chikungunya transmission is low, and there have been no reported cases of either of these diseases 17 
that have been acquired in California. Therefore, these mosquito species and diseases are not 18 
discussed further.  19 

The focus of this section is on public nuisances associated with mosquito-borne diseases 20 
transmitted to humans. This section provides a description of the habitat and life history of 21 
mosquito species that exist in the study area. 22 

Overview 23 

Different cropping and land use patterns create differing amounts of suitable mosquito breeding 24 
habitat, which affect mosquito prevalence in the study area. Currently, the Delta consists primarily 25 
of agricultural lands and tidal, riparian and other water-related habitat that can provide suitable 26 
habitat for mosquitoes to breed and multiply. Deep, open-water habitats are poor mosquito 27 
breeding areas because the wave action generated over water bodies disrupts the ability of larvae to 28 
penetrate the water surface, and because vegetation necessary for egg laying and larvae survival is 29 
lacking (U.S. Fish and Wildlife Service 1992). Tidally influenced marshes that lack sufficient tidal 30 
flow can provide suitable breeding habitat for mosquitoes (Kramer et al. 1992, 1995). The optimal 31 
conditions for mosquitoes to carry out their complete growth and reproduction cycles can be found 32 
in areas of standing water with non-stagnant pond surface water, such as ponds subject to daily tide 33 
flushes or wind-driven wave action. The majority of mosquitoes lay eggs on the surface of fresh or 34 

                                                             
1 Dengue is a mosquito-borne infection transmitted principally by the yellow fever mosquito and secondarily 

by the Asian tiger mosquito. With the exception of parts of Mexico, Puerto Rico, and small areas in southern 

Texas and southern Florida, dengue transmission does not occur in North America. Dengue virus cannot be 

transmitted from person to person (California Department of Public Health 2014a).  
2 Chikungunya is a viral disease transmitted by the yellow fever mosquito and the Asian tiger mosquito. In 

California, chikungunya infections have been documented only in people who acquired the virus while 

travelling outside the United States; Chikungunya is not a contagious disease (California Department of Public 

Health 2014b). 
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stagnant water. The water may be in various stagnant water locations, such as tin cans, barrels, 1 
horse troughs, ornamental ponds, swimming pools, puddles, creeks, ditches, catch basins, or marshy 2 
areas. The breeding habitat varies depending on the species of mosquito. The majority of mosquito 3 
species prefer water sheltered from the wind by grass and weeds. 4 

The availability of preferable mosquito breeding habitat varies by season, and is reduced during dry 5 
periods of the year. Available open water habitat can be expected to increase during the wet season; 6 
however, changes in flow volume in the Delta would result in increased flow velocities, limiting 7 
preferable mosquito breeding habitat. 8 

Suitable mosquito breeding habitat is in close proximity to urban areas along the Sacramento River 9 
and the south Delta; therefore, the current urban population is already exposed to vector-borne 10 
diseases (See Potential Mosquito-Borne Diseases in Delta below for additional information). 11 

The islands and tracts within the Delta presently have mosquitoes and require varying degrees of 12 
mosquito control by existing mosquito and vector control districts (MVCDs). Mosquito control 13 
techniques employed by different MVCDs generally emphasize minimization and disruption of 14 
suitable habitat and control of larvae through chemical and biological means (Kwansy et al. 2004). 15 
Control techniques most often include source reduction and source prevention (e.g., drainage of 16 
water bodies that produce mosquitoes), application of larvicides, use of chemical larvicides, use of 17 
biological agents such as mosquitofish as larval predators, and monitoring of mosquito populations 18 
and vector-borne diseases (Kwansy et al. 2004). Furthermore, to address public health concerns 19 
about mosquito production in existing managed wetlands and tidal areas, MVCDs have developed 20 
guides and habitat management strategies to reduce mosquito production. MVCDs encourage 21 
Integrated Pest Management (IPM), which incorporates multiple strategies to achieve effective 22 
control of mosquitoes and includes the following. 23 

 Source reduction – designing wetlands and agricultural operations to be inhospitable to 24 
mosquitoes. 25 

 Monitoring – implementing monitoring and sampling programs to detect early signs of mosquito 26 
population problems. 27 

 Biological control – use of biological agents such as mosquitofish (Gambusia affinis) to limit 28 
larval mosquito populations. 29 

 Chemical control – use of larvicides and adulticides. 30 

 Cultural control – changing the behavior of people so their actions prevent the development of 31 
mosquitoes or the transmission of vector-borne disease. 32 

Specifically, the following guidelines are incorporated for habitat management plans in different 33 
MVCDs in the study area. 34 

 Technical Guide to Best Management Practices for Mosquito Control in Managed Wetlands, 2004. 35 

 Best Management Practices for Mosquito Control on California State Properties, California 36 
Department of Public Health, June 2008. 37 

 Mosquito Reduction Best Management Practices, Sacramento-Yolo County Mosquito and Vector 38 
Control District, 2008. 39 
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Study Area 1 

The islands and tracts within the Delta presently have mosquitoes and require varying degrees of 2 
mosquito control by MVCDs. The change in mosquito prevalence in the study area is attributable to 3 
changes in cropping and land use patterns. Different cropping and land use patterns create differing 4 
amounts of suitable mosquito breeding habitat. Currently, the Delta consists primarily of 5 
agricultural lands and tidal, riparian and other water-related habitat that can provide suitable 6 
habitat for mosquitoes to breed and multiply. 7 

Tidally influenced marshes that lack sufficient tidal flow can provide suitable breeding habitat for 8 
mosquitoes (Kramer et al. 1992 and 1995). However, functional tidal marshes do not provide high-9 
quality habitat for many mosquito species, such as Aedes dorsalis (Meigen) and Aedes squamiger 10 
(Coquillett), and maintenance and restoration of natural tidal flushing in marshes is effective at 11 
limiting mosquito populations (Kramer et al. 1995; Williams and Faber 2004). Problems can occur 12 
in seasonally ponded wetlands, in densely vegetated tidal areas that pond water between tides, or 13 
where tidal drainage has been interrupted (Williams and Faber 2004). Therefore, tidal wetland 14 
restoration can reduce mosquito populations as tidal fluctuations keep water moving so that 15 
mosquitoes do not have standing water in which to breed (Williams and Faber 2004; Kramer et al. 16 
1995). Semi-permanent and permanent non-tidal wetlands can produce An. freeborni and Cx. 17 
tarsalis; however, because of their limited acreage, stable water levels, and abundance of mosquito 18 
predators (fish, dragonflies, and other predatory invertebrates) such wetlands are not typically 19 
considered mosquito production areas (Kwansy et al. 2004). 20 

Existing land uses in the Delta are currently located in relatively close proximity to urban areas 21 
along the Sacramento River and the south Delta; therefore, the current urban population is already 22 
exposed to mosquitoes and the vector-borne diseases that mosquitoes carry. 23 

 24 

Common Mosquito Species 25 

There are multiple species of mosquito known to occur in the study area. Factors that affect the 26 
productivity and breeding of mosquitoes include water circulation, organic content, vegetation, 27 
temperature, humidity, and irrigation and flooding practices. 28 

The habitat for the breeding of mosquitoes varies depending on the combination of habitat 29 
conditions. The following discussion presents an overview of mosquito species located in the study 30 
area that are known to transmit diseases and their habitat. Table 25-5 identifies the seasonal 31 
presence of mosquitoes. 32 



 Public Health 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

25-10 
2015 

ICF 00139.14 

 

Table 25-5. Seasonal Presence of Mosquito 1 

General Water 
Source/Preferred 
Habitat 

Most Active Season 

Winter Spring Summer Fall 

Standing Water (e.g., 
permanent wetlands 
or foul standing 
water sources; 
brackish or 
freshwater) 

 Cool weather 
mosquito 
(Culiseta 
incidens)2 

 California salt 
marsh mosquito 
(Ochlerotatus 
squamiger)3 

 Winter salt marsh 
mosquito (Aedes 
squamiger) 

 California salt 
marsh mosquito 
(Ochlerotatus 
squamiger)3 

 Encephalitis 
mosquito (Culex 
tarsalis) 

 Northern house 
mosquito (Culex 
pipiens) 

 Western malaria 
mosquito 
(Anopheles 
freeborni) 

 Encephalitis mosquito 
(Culex tarsalis) 

 Northern house 
mosquito (Culex 
pipiens) 

 Western malaria 
mosquito (Anopheles 
freeborni) 

 Cool Weather 
Mosquito (Culiseta 
incidens) 2 

Flood waters (e.g., 
seasonal/semi-
permanent 
wetlands, including 
pastures and rice 
fields) 

  Wetlands mosquito 
(Aedes melanimon) 

 Inland floodwater 
mosquito (Aedes 
vexans) 

 Pale marsh 
mosquito 
(Ochlerotatus 
doralis)1 

 Inland 
floodwater 
mosquito (Aedes 
vexans) 

 Western malaria 
mosquito 
(Anopheles 
freeborni)5 

 Wetlands mosquito 
(Aedes melanimon) 

 Inland floodwater 
mosquito (Aedes 
vexans) 

Tule and Grasses  Tule mosquito (Culex 
erythrothorax)4  

Tule mosquito 
(Culex 
erythrothorax)4 

 

Containers (e.g., 
holes in oak 
woodlands, 
containers of 
standing water, 
sumps) 

Western treehole 
mosquito (Aedes 
sierrensis) 

Western treehole 
mosquito (Aedes 
sierrensis) 

Northern house 
mosquito (Culex 
pipiens) 

Northern house 
mosquito (Culex pipiens) 

Wooded areas, 
seasonal creeks and 
year-round rivers 

Woodland malaria mosquito (A. punctipennis) * 

Unless otherwise noted, sources in this table are from 
http://www.fightthebite.net/download/ecomanagement/SYMVCD_BMP_Manual.pdf. 
1 Solano County Mosquito Abatement District 2005a; Napa County Mosquito Abatement District 2006 
2 Alameda County Mosquito Abatement District 2011 
3 Solano County Mosquito Abatement District 2005b 
4 Santa Cruz County Government Environmental Health Services 2011. Available: <http://sccounty01.co.santa-

cruz.ca.us/eh/Medical_Waste/mosquito_species.htm>. Accessed: December 23, 2011 
5 Marin/Sonoma Mosquito and Vector Control District 2009; Solano County Mosquito Abatement District 2005 

* Unknown what season the woodland malaria mosquito is most active. 

 2 
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Potential Mosquito-Borne Diseases in the Delta 1 

Mosquitoes in the study area are known to carry six major diseases: malaria, cerebral encephalitis 2 
(CE), WNV, St. Louis Encephalitis (SLE), dog heartworms, and Western Equine Encephalitis (WEE). 3 
Table 25-6 summarizes the types of mosquitoes known to occur in the study area and the types of 4 
diseases they commonly carry. Brief descriptions of these diseases are provided below the table. 5 
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Table 25-6. Mosquitoes Known to Occur in the Delta and the Diseases They Commonly Carry 1 

Mosquito 
Distance Travels from 
Breeding Ground Diseases 

Pale marsh mosquitoa 20 miles Cerebral Encephalitis (CE) virus; Dog heartworms 

Cool weather mosquitob 5 miles Western Equine Encephalitis (WEE) virus* 

Western encephalitis 
mosquitoc, d 

Up to 16 miles WEE virus; St. Louis Encephalitis (SLE) 

West Nile Virus (WNV) 

California salt marsh 
mosquitod 

Up to 20 miles or 
more 

CE virus 

WNV in a limited number of this species in 2004 

Western treehole mosquitoe Limited Dog heartworms 

Wetlands mosquitod 10 or more miles Secondary vector of the WEE virus 

Primary carrier of the CE virus 

Recently linked as a potential vector of the WNV 

House mosquitod, f 3 – 5 miles Major vector of the SLE virus and the WNV** 

Inland floodwater mosquitoe 10 or more miles WEE virus; CE virus; and secondary vector for dog 
heartworms 

Tule mosquitog Unavailable SLE virus 

WEE virus 

Salt marsh mosquitoh 30 miles Secondary vector of SLE virus 

Secondary vector of WEE virus 

Winter salt marsh mosquitoi 20 miles Seasonal nuisance not considered a disease or virus vector 

Western malaria mosquitoj 5 miles Malaria 

Woodland malaria mosquitok Less than 1 mile Malaria 

a Marin/Sonoma Mosquito and Vector Control District 2009; Solano County Mosquito Abatement District 2005. 
b Napa County Mosquito Abatement District 2006; Solano County Mosquito Abatement District 2005 
c Marin/Sonoma Mosquito and Vector Control District 2009; Napa County Mosquito Abatement District 2006; 

Alameda County Mosquito Abatement District 2011; Reisen 1993 
d Solano County Mosquito Abatement District 2005c 
e Sacramento-Yolo Mosquito and Vector Control District 2009 

  
f Marin/Sonoma Mosquito and Vector Control District 2009 
g Marin/Sonoma Mosquito and Vector Control District 2009 
h Solano County Mosquito Abatement District 2005 and Napa County Mosquito Abatement District 2006 
i Napa County Mosquito Abatement District 2006 
j Marin/Sonoma Mosquito and Vector Control District 2009, Solano County Mosquito Abatement District 2005 and 

Marin/Sonoma Mosquito and Vector Control District 2009, Solano County Mosquito Abatement District 2005 
k Napa County Mosquito Abatement District 2006 
* Recently identified under laboratory conditions as a vector for WEE, but has not yet been found in wild 

populations. 
** Not considered a strong virus vector for humans in northern California but identified in southern California and 

the Gulf Coast as human virus vector. 

 2 

Malaria 3 

Malaria is a mosquito-borne disease caused by a single-celled parasite, Plasmodium (Reiter 2001). 4 
This parasite infects and destroys the red blood cells of its host. The disease is usually transmitted 5 
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through the bite of an infected mosquito; a mosquito becomes infected from feeding on people 1 
carrying malaria in the blood (Zucker 1996). Malaria occurs in tropical and subtropical areas with 2 
high humidity and temperatures, including Africa and Central and South America. Although no 3 
longer considered an endemic disease in California, malaria cases continue to be reported in the 4 
United States (CalSurv 2012). In the United States there are approximately 1,200 diagnosed cases 5 
each year (Marin/Sonoma Mosquito and Vector Control District 2009). In California, the primary 6 
vectors of this disease are female western malaria mosquitoes. 7 

Encephalitis 8 

Encephalitis is a virus with symptoms characterized by swelling or inflammation of the brain and 9 
spinal cord. Mosquito-borne encephalitis is directly transmitted to humans by mosquitoes and 10 
maintained through the contact between virus-carrying birds and mosquitoes. It is most commonly 11 
found in California as a consequence of the WNV, SLE virus, and WEE virus. Horses and birds are 12 
usually the most important carriers and also the most vulnerable and susceptible to these viruses 13 
(California Department of Public Health 2010a, 2010b). 14 

West Nile Virus 15 

WNV is a mosquito-borne virus introduced to North America in 1999 (San Joaquin County Mosquito 16 
and Vector Control District 2009). The Culex mosquito genus has been identified as the primary 17 
transmitting vector of the virus (Goodard et al. 2002). The majority of victims of this virus develop 18 
very few or no symptoms. Some of the common symptoms identified are fever, nausea, body aches, 19 
headache, and mild skin rash. A very small proportion (less than 1%) of victims may also develop 20 
brain inflammation (encephalitis), which could lead to partial paralysis and death (Marin/Sonoma 21 
Mosquito and Vector Control District 2009). 22 

St. Louis Encephalitis 23 

SLE is distributed throughout California and generally affects non-human mammals, principally 24 
horses. The western encephalitis and house mosquitoes are the main transmitting vectors (CalSurv 25 
2012). The main sources of infection for mosquitoes are birds; once infected, the mosquito can 26 
transmit the virus to other animals and, on few occasions, humans. Symptoms tend to be very mild 27 
and usually include fever, headache, and dizziness. However, the disease may also lead to 28 
convulsions and death, and carries a fatality rate that ranges from 3–30% (Contra Costa Mosquito 29 
and Vector Control District 2011; CalSurv 2012). From 1964 through 2009, an average of 102 cases 30 
were reported annually in the United States. From 1964 through 2010, 123 cases of SLE were 31 
reported in California (Centers for Disease Control and Prevention 2011) 32 

Western Equine Encephalitis 33 

Seasonal viral activity is at its highest for WEE from late spring to early summer, especially in areas 34 
with highly irrigated agriculture and stream drainages. The disease has a fatality rate of 33% and 35 
affects young children most severely (Marin/Sonoma Mosquito and Vector Control District 2009). 36 
The western encephalitis mosquitoes are generally identified as primary transmitters. In California, 37 
the pale marsh mosquito is also a major vector. Symptoms range from mild flu-like illness to 38 
encephalitis, which could lead victims into a coma and death (Napa County Mosquito Abatement 39 
District 2006). Between 1964 and 2005, 639 cases of WEE were reported in the United States 40 
(Centers for Disease Control 2005). 41 
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Mosquito-Borne Disease Incidence 1 

Each county, following public health and safety code regulations, designs its individual Mosquito and 2 
Vector Control District Programs to control mosquito-borne disease incidence in its individual 3 
district. The most common mosquito-borne diseases each district is expected to control include 4 
WNV, WEE virus, SLE virus, heartworm disease, and malaria. Based on mosquito-borne disease 5 
surveillance and activity data, yearly reports show that WNV has the highest incidence reported 6 
within the Delta counties. This virus is commonly identified in small animals, such as squirrels and 7 
birds, and can also affect large mammals, including horses and humans. The ratio of dead birds 8 
infected with WNV to reported human cases within the statutory Delta counties is approximately 9 
10:1 (Table 25-7 and Table 25-8). The number of documented human cases of WNV in Delta 10 
counties is relatively low compared with the population of the counties, and the number of 11 
documented WNV-positive dead birds in Delta counties is less than 200 per year (Table 25-8). 12 
Therefore, while WNV is a concern and a potential threat to the study area and California, the 13 
documented human occurrences have been relatively limited. 14 

Table 25-7. Confirmed West Nile Virus Cases in California 2008–2010 15 

Cases 2008 2009 2010 

Number of Counties 49 42 35 

Human Cases 445 112 105 

Horses 32 18 19 

Dead Birds 2,569 515 412 

Mosquito Samples 2,003 1,063 1,305 

Sentinel Chickens 585 443 281 

Squirrels 32 10 24 

Source: The California Department of Public Health West Nile Virus Website 2009, 2010.  

 16 

Table 25-8. West Nile Virus Activity by County in Study Area, 2008–2010 17 

County 
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Alameda 1 N/A 12 1 - - 10 1 1 - 1 - 

Contra Costa 4 3 88 31 5 1 45 17 4 - 8 4 

Sacramento 18 N/A N/A N/A - 2 28 36 12 2 115 205 

San Joaquin 12 N/A 69 207 10 3  24 83 6 1 26 57 

Solano 1 N/A 7 1 - 1 3 2 - 1 1 1 

Sutter   22 1212    25   1 26 

Yolo 1 1 9 19 2 - 7 16 - - 14 11 

Source: The California Department of Public Health West Nile Virus Website 2009, 2010. 

N/A = not available. 

- = No record. 

 18 
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25.1.1.6 Electromagnetic Fields 1 

An EMF is an invisible line of force that is produced by an electrically charged object. It affects the 2 
behavior of other charged objects in the vicinity of the field. The EMF extends indefinitely 3 
throughout space and can be viewed as the combination of an electric field and a magnetic field. 4 
Electric fields are produced by voltage and increase in strength as the voltage increases. The electric 5 
field strength is measured in units of volts per meter. Magnetic fields result from the flow of current 6 
through wires or electrical devices and increase in strength as the current increases. Magnetic fields 7 
are measured in units of gauss or tesla. Most electrical equipment has to be turned on (i.e., current 8 
must be flowing) for a magnetic field to be produced. If current does flow, the strength of the 9 
magnetic field will vary with power consumption. Electric fields, on the other hand, are present and 10 
constant even when the equipment is switched off, as long as the equipment remains connected to 11 
the source of electric power (World Health Organization 2012.) 12 

Electric fields are shielded or weakened by materials that conduct electricity (including trees, 13 
buildings, and human skin). Magnetic fields, on the other hand, pass through most materials and are 14 
therefore more difficult to shield. Both electric and magnetic fields decrease as the distance from the 15 
source increases (California Public Utility Commission 2007). 16 

Electromagnetic fields are present everywhere in our environment but are invisible to the human 17 
eye. Besides natural sources, such as thunderstorms, the electromagnetic spectrum includes fields 18 
generated by human-made sources, such as X-rays. The electricity that comes out of every power 19 
socket has associated low-frequency electromagnetic fields, and various kinds of higher frequency 20 
radio waves are used to transmit information (World Health Organization 2012). 21 

Electric fields and magnetic fields can be characterized by their wavelength, frequency, and 22 
amplitude or strength. The frequency of the field, measured in hertz (Hz), describes the number of 23 
cycles that occur in one second. Electricity in North America alternates through 60 cycles per 24 
second, or 60 Hz. The time-varying electromagnetic fields produced by electrical appliances are an 25 
example of extremely low-frequency (ELF) fields. ELF fields generally have frequencies up to 300 26 
Hz. Other technologies produce intermediate-frequency (IF) fields with frequencies from 300 Hz to 27 
10 megahertz (MHz) and radiofrequency (RF) fields with frequencies of 10 MHz to 300 gigahertz 28 
(GHz). The effects of electromagnetic fields on the human body depend not only on their field level 29 
but on their frequency and energy. Our electricity power supply and all appliances using electricity 30 
are the main sources of ELF fields; computer screens, anti-theft devices, and security systems are the 31 
main sources of IF fields; radio, television, radar, cellular telephone antennas, and microwave ovens 32 
are the main sources of RF fields (World Health Organization 2012). Electromagnetic fields are 33 
commonly measured in units of gauss; a milligauss (mG) is 1,000 times smaller than a gauss. High 34 
voltage transmission line EMF levels range from 30–90 mG underneath the wires, based on the 35 
voltage, height, and placement of the lines. Most household appliances’ EMF levels range from 3 mG–36 
1,600 mG. 37 

Potential Health Concerns 38 

There has been extensive research done over the past 20 years on the relationship of EMF exposure 39 
and human health risks. To date, the potential health risk caused by EMF exposure remains 40 
unknown and inconclusive. Two national research organizations (the National Research Council and 41 
the National Institute of Health) have concluded that there is no strong evidence showing that EMF 42 
exposures pose a health risk. However, some studies have shown an association between household 43 
EMF exposure and a small increased risk of childhood leukemia at average exposures greater than 3 44 
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mG (Greenland et al. 2000). For cancers other than childhood leukemia, there is less evidence for an 1 
effect. For example, workers that repair power lines and railway workers can be exposed to much 2 
higher EMF levels than the general public. The results of cancer studies in these workers are mixed. 3 
Some studies have suggested a link between EMF exposure in electrical workers and leukemia and 4 
brain cancer while other similar studies have not found such associations (Ahlbom et al. 2001). 5 
There is also some evidence that utility workers exposed to high levels of EMF may be at increased 6 
risk of developing amyotrophic lateral sclerosis (ALS, or Lou Gehrig’s disease). The current scientific 7 
evidence provides no definitive answers as to whether EMF exposure can increase health risks 8 
(California Public Utilities Commission 2007). 9 

Proximity to Power Lines 10 

Residences and other sensitive receptors located 300 feet or more from power lines with kilovolts 11 
(kV) of 230 kV or less are not considered to be at risk of high EMF exposure (National Institute of 12 
Environmental Health Sciences and National Institutes of Health 2002). At this distance, EMF 13 
exposure from power lines is no different than from typical levels around the home. Furthermore, 14 
recognizing that transmission lines carry different voltages, the California Department of Education 15 
created regulations that require schools to be set back from transmission line right-of-ways based 16 
on the voltage of the lines. Schools must be placed 100 feet or greater from 50–133 kV lines; 150 feet 17 
or greater from 220–230 kV lines; and 350 feet or greater from 500–550 kV lines. Similar to the 18 
National Institute of Health’s 300-foot setback for sensitive receptors, these distances were based on 19 
the fact that the electrical fields from the transmission lines decrease to background levels at the 20 
corresponding distances (California Department of Public Health 1999). 21 

There are currently approximately 621 miles of transmission lines in the study area. Sensitive 22 
receptors to EMFs include schools, hospitals, parks and fire stations. Parks and schools provide a 23 
location for people to congregate, and fire stations and hospitals could have sensitive 24 
communications and health equipment that could be affected by EMF interference. The following list 25 
summarizes the types of existing transmission lines and sensitive receptors within the study area or 26 
immediately adjacent to the study area. 27 

 No hospitals are located within 300 feet of existing 230 kV or 69 kV lines. 28 

 No schools are located within 300 feet of existing 230 kV or 69 kV lines. 29 

 One fire station (Station 52 of Sacramento Metro District at 9780 Elder Creek Road, Sacramento) 30 
is within 300 feet of existing 230 kV lines located just outside the study area. 31 

 Three sections of Cosumnes River Ecological Reserve and the Woods (Jones) park (part of 32 
Cosumnes River Admin Area) are within 300 feet of existing 230 kV lines (lines run through 33 
parks). 34 
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25.2 Regulatory Setting 1 

25.2.2 Federal Plans, Policies, and Regulations 2 

25.2.2.4 Safe Drinking Water Act 3 

The Safe Drinking Water Act (SDWA) was established to protect the public health and quality of 4 
drinking water in the United States, whether from aboveground or underground sources. The SDWA 5 
directed EPA to set national standards for drinking water quality. It required EPA to set MCLs for a 6 
wide variety of potential drinking water pollutants (see Appendix 8A of Chapter 8, Water Quality). 7 
The owners or operators of public water systems are required to comply with federal primary 8 
(health-related) MCLs and encouraged to comply with federal secondary (nuisance- or aesthetics-9 
related) MCLs. SDWA drinking water standards apply to treated water as it is served to consumers. 10 
See Section 25.2.3.2, California Safe Drinking Water Act, for applicable state drinking water 11 
regulations. 12 

25.2.3 State Plans, Policies, and Regulations 13 

25.2.3.2 California Safe Drinking Water Act 14 

EPA has designated CDPH as the primacy agency to administer and enforce the requirements of the 15 
federal SDWA in California. A state or a tribe with primacy has direct oversight of the regulated 16 
public water systems and is responsible for ensuring that the systems meet all of the requirements 17 
of the drinking water regulations. Public water systems are required to be monitored for regulated 18 
contaminants in their drinking water supply. California’s drinking water standards (e.g., MCLs) are 19 
the same as or more stringent than the federal standards, and include additional contaminants not 20 
regulated by EPA. Like the federal enforceable MCLs, California’s primary MCLs address health 21 
concerns, while secondary MCLs address aesthetics, such as taste and odor. Although federal 22 
secondary drinking water standards are established only as guidelines, California secondary MCLs, 23 
like primary MCLs, are legally enforceable. The California SDWA is administered by CDPH, primarily 24 
through a permit system. 25 

25.2.3.4 The California Department of Public Health’s Best Management 26 

Practices for Mosquito Control in California 27 

The Best Management Practices for Mosquito Control in California was prepared by the California 28 
Department of Public Health in collaboration with the Mosquito and Vector Control Association of 29 
California to promote mosquito control on California properties and enhance early detection of 30 
WNV. This plan describes mosquito control Best Management Practices (BMPs) to be implemented 31 
by property owners and managers to reduce mosquito populations through a variety of ways 32 
including: 1) reducing or eliminating breeding sites; 2) increasing the efficacy of biological control, 33 
and 3) decrease the amount of pesticides applied while increasing the efficacy of chemical control 34 
measures (California Department of Public Health 2012). In addition to these recommended 35 
practices, the plan stresses coordination between property owners and local vector control agencies 36 
regarding control practices on lands located within or near a local agency’s jurisdiction and 37 
appropriate integrated pest management strategies that are most suitable for specific land-use 38 
types. 39 
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25.2.4 Regional Agencies and Programs Responsible for 1 

Regulating Drinking Water 2 

25.2.4.5 California Drinking Water Standards Incorporated by Reference 3 

in Basin Plans 4 

CDPH establishes state drinking water standards, enforces both federal and state standards, 5 
administers water quality testing programs, and issues permits for public water system operations. 6 
The drinking water regulations are found in Title 22 of the California Code of Regulations. The state 7 
drinking water standards for public water systems consist of enforceable primary and secondary 8 
maximum MCLs. Primary MCLs are established for the protection of environmental health and 9 
secondary MCLs are established for constituents that affect the aesthetic qualities of drinking water, 10 
such as taste and odor. Both the Central Valley and San Francisco Bay Basin Plans incorporate by 11 
reference the CDPH numerical drinking water MCLs. The incorporation into the Basin Plans of the 12 
MCLs makes these standards also applicable to ambient receiving waters regulated by the Regional 13 
Water Boards. The state primary and secondary MCLs applicable to the Central Valley and San 14 
Francisco Bay Basin Plans are provided in Appendix 8A of Chapter 8, Water Quality. 15 

25.2.5 Regional Agencies and Programs Responsible for Vector 16 

Control 17 

California’s Health and Safety Code (Sections 2001–2007; 2060–2067 and 2001 b[2]) provide the 18 
legal procedures that each district in the State of California must follow to achieve effective vector 19 
control programs. The Health and Safety Code outlines the physical, biological, and chemical 20 
controls by which each district must achieve effective mosquito abatement. 21 

Under the Health and Safety Code, local mosquito and vector control agencies have the authority to 22 
conduct surveillance for vectors, prevent the occurrence of vectors, and legally abate production of 23 
vectors, any water that is a breeding place for vectors, and “any activity that supports the 24 
development, attraction, or harborage of vectors, or that facilitates the introduction or spread of 25 
vectors (Section 2002[j] and 2040). Further, vector control agencies are authorized to participate in 26 
review, comment, and make recommendations regarding local, state, or federal land use planning 27 
and environmental quality processes, permits, licenses, entitlements, and documents for projects 28 
with potential effects with respect to vector production (Section 2041). 29 

25.3 Environmental Consequences 30 

25.3.1 Methods for Analysis 31 

The proposed BDCP action alternatives may affect public health in the study area through the 32 
following mechanisms. 33 

 Construction of the water conveyance facilities and water supply operations under all action 34 
alternatives would result in an increase in sedimentation basins and solids lagoons. These new 35 
features could result in an increase in standing water, thereby potentially increasing vector 36 
breeding locations and vector-borne diseases in the study area. 37 
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 Water conveyance facilities operation activities could mobilize or increase the amount of trace 1 
metals or pesticides in surface waters. 2 

 Water conveyance facilities operation activities under all action alternatives could change 3 
hydraulic residence times and increase water temperatures under the action alternatives, which 4 
could cause an increase in the frequency, magnitude, and geographic extent of Microcystis 5 
blooms. This could result in negative effects on drinking water quality and recreational waters, 6 
which would represent a potential public health concern. 7 

 Habitat restoration and enhancement activities under all action alternatives could change 8 
hydraulic residence times and increase water temperatures under the action alternatives, which 9 
could cause an increase in the frequency, magnitude, and geographic extent of Microcystis 10 
blooms. This could result in negative effects on drinking water quality and recreational waters, 11 
which would represent a potential public health concern. 12 

 Water conveyance facilities operation activities under all action alternatives would generally 13 
result in a change in source water inflow to the study area, thereby potentially influencing 14 
parameters that bioaccumulate (e.g., methylmercury). 15 

 Water conveyance facilities operation activities under all action alternatives would require new 16 
transmission lines (with lines at 69 kV and 230 kV), thereby potentially increasing exposure of 17 
people to EMFs. 18 

 Habitat restoration and enhancement activities under all action alternatives would increase the 19 
amount of tidal and wetland areas in the study area (including Suisun Marsh and the Yolo 20 
Bypass), which are known to generate pathogens that represent a potential public health 21 
concern to recreational activities. 22 

 Habitat restoration activities under all action alternatives could increase standing water in the 23 
Delta throughout the year, thereby potentially resulting in an increase in vector breeding 24 
locations and in vector-borne diseases in the study area. 25 

 Habitat restoration activities under all action alternatives could change the water quality such 26 
that there is an increase DOC in the study area, thereby potentially increasing the amount of 27 
DBPs in the water, which represents a potential drinking water public health concern. 28 

 Restoration and certain habitat enhancement activities (e.g., channel margin enhancement) 29 
under all action alternatives could disturb and re-suspend existing sediment that is 30 
contaminated with parameters which bioaccumulate (e.g., methylmercury) or result in 31 
mobilization of toxic constituents into the food chain (e.g., methylation of mercury). 32 

 The methodologies to evaluate these different mechanisms are described below. 33 

25.3.1.3 Microcystis 34 

The conceptual model for evaluating effects of the action alternatives on Microcystis in the Plan Area 35 
is described in Chapter 8, Water Quality (Section 8.3.1.7), and includes consideration of abiotic 36 
factors considered to be the primary drivers of seasonal and interannual variation in abundance of 37 
Microcystis in the Delta.  These factors include water temperature, hydraulic residence time, 38 
nutrients, and water clarity. Nutrient (i.e., ammonia, nitrate, and phosphorus) and water clarity 39 
effects on Microcystis abundance under the action alternatives relative to Existing Conditions and 40 
the No Action Alternative were determined to not be substantial (See Chapter 8, Water Quality).  41 
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In Chapter 8, Water Quality, a qualitative evaluation was done to determine if the action alternatives 1 
would result in an increase in frequency, magnitude, and geographic extent of Microcystis blooms in 2 
the Delta based on the following two additional abiotic factors that may affect Microcystis: 1) 3 
changes to water operations and creation of tidal and floodplain restoration areas that change 4 
hydraulic residence times within Delta channels, and 2) increases in Delta water temperatures. The 5 
findings from Chapter 8, Water Quality, are summarized for each action alternative and a qualitative 6 
determination is made as to whether recreationists would experience a substantial increase in 7 
exposure to Microcystis and whether there would be adverse effects on drinking due to increases in 8 
Microcystis. 9 

25.3.1.4 Constituents of Concern and Water Quality 10 

As discussed in Chapter 8, Water Quality (Section 8.1.1.6), numerical water quality objectives and 11 
standards have been established to protect beneficial uses, and therefore represent concentrations 12 
or values that should not be exceeded. The beneficial uses provide standards that indirectly 13 
maintain public health, such as contact recreation to protect individuals against illness. Chapter 8, 14 
Water Quality, discusses the different water quality standards evaluated through modeling and 15 
determines whether these standards would be exceeded as a result of implementation of the action 16 
alternatives. Therefore, this analysis summarizes the qualitative and quantitative results presented 17 
in Chapter 8 to identify whether the construction and operation of the facilities associated with the 18 
alternatives would exceed water quality standards for pesticides that do not bioaccumulate (for this 19 
assessment, only present use pesticides for which substantial information is available, namely 20 
diazinon, chlorpyrifos, pyrethroids, and diuron, are addressed); trace metals of human health and 21 
drinking water concern (i.e., arsenic, iron, and manganese); and DBP precursors, DOC and bromide3.  22 

Qualitative assessments were conducted to determine whether operation of the action alternatives 23 
would result in adverse effects on drinking water quality as represented by an exceedance in water 24 
quality standards for these constituents of concern. Drinking water is generally treated for various 25 
standard constituents prior to distribution and use in the drinking water supply. 26 

25.3.2 Determination of Effects 27 

Implementation of an alternative could result in an adverse effect under NEPA and a significant 28 
impact under CEQA if it would result in any of the following. 29 

 Substantial increase in the public’s risk of exposure to vector-borne diseases. For purposes of 30 
this analysis, “substantial increase” is evaluated qualitatively, depending on the location of the 31 
alternative, in accordance with Section 15064(b) of the State CEQA Guidelines (see footnote 4, 32 
Section 25.3.1.1, Vectors). 33 

 Exceedance(s) of water quality criteria for constituents of concern such that an adverse effect 34 
would occur to public health from drinking water sources. This analysis is based on the 35 
qualitative and quantitative results presented in Chapter 8, Water Quality, to identify whether 36 
the construction and operation of the alternatives would exceed water quality standards for 37 

                                                             
3 Because organic carbon, such as DOC, and bromide can react with disinfectants during the water treatment 

disinfection process to form DBPs, such as THMs and HAAs, as described in Section 25.1.1.1, DOC and 

bromide concentrations can be an indicator of DBPs (discussed in detail in Chapter 8, Water Quality, Section 

8.1.3.11). 



 Public Health 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

25-21 
2015 

ICF 00139.14 

 

pesticides that do not bioaccumulate (present use pesticides for which substantial information 1 
is available, namely diazinon, chlorpyrifos, pyrethroids, and diuron); trace metals of human 2 
health and drinking water concern (i.e., arsenic, iron, and manganese); and DBP precursors, DOC 3 
and bromide. 4 

 Substantial mobilization or substantial increase of constituents known to bioaccumulate. For 5 
purposes of this analysis, an expected increase in bioaccumulation above existing conditions 6 
(levels and locations) in fish in the study area as a result of implementing an alternative would 7 
be considered a potential effect and is discussed qualitatively in terms of the populations 8 
affected and potential public health concerns. (See also Section 25.3.1.4, Bioaccumulation.) 9 

 Exposing substantially more people to transmission lines that provide new sources of EMFs. 10 
Exposure to EMFs from new transmission lines is dependent on the location of the transmission 11 
lines in relation to sensitive receptors. For purposes of this analysis, schools, hospitals, parks, 12 
and fire stations are considered to be sensitive receptors. Residences and other sensitive 13 
receptors located 300 feet or more from power lines are not considered to be at risk of high EMF 14 
exposure (National Institute of Environmental Health Sciences and National Institutes of Health 15 
2002). (See the discussion in Section 25.3.1.5, Electromagnetic Fields.) Temporary transmission 16 
lines are those that would be removed once construction was completed. 17 

 Substantial increase in recreationists’ exposure to pathogens. For purposes of this analysis, a 18 
“substantial increase in recreationists’ exposure” is based on the amount of tidal habitat 19 
restored under CM 4 (the most of all the habitat restoration components), because pathogens in 20 
drinking water are effectively removed prior to distribution and have little effect on drinking 21 
water; and findings in Chapter 8, Water Quality (See also Section 25.3.1.2, Pathogens and Water 22 
Quality.)  23 

Increase in Microcystis in water bodies in the study area such that municipal and domestic supply 24 
and water contact recreation beneficial uses are negatively affected. This analysis is based on the 25 
results of the qualitative analysis presented in Chapter 8, Water Quality. As described in Chapter 8, 26 
Water Quality, assumptions regarding how certain habitat restoration activities (CM2, Yolo Bypass 27 
Fisheries Enhancement, and CM4, Tidal Natural Communities Restoration) would affect Delta 28 
hydrodynamics were included in the modeling scenario assumptions.  To the extent that BDCP 29 
restoration actions would alter hydrodynamics within the Delta, which would affect mixing of 30 
source waters, these effects are included in the assessment of operations-related changes of 31 
hydraulic residence times and its effects on Microcystis production (Impact PH-8). Other effects of 32 
CM2 - CM21 not attributable to hydrodynamics are discussed under Impact PH-9. 33 
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Table 25-9. Potential Range of New Permanent and Temporary Transmission Lines (miles) 1 

Alternative 

Permanent Transmission 
Lines (69 kV) 

Temporary Transmission 
Lines  

(69 kV) 

Permanent 
Transmission Lines  

(230 kV) 

Temporary 
Transmission Lines  

(230 kV) 

Temporary 
Transmission Lines  

(34.5 kV) 

Miles 
New Sensitive 
Receptor Miles 

New Sensitive 
Receptors Miles 

New Sensitive 
Receptors Miles 

New Sensitive 
Receptors Miles 

New Sensitive 
Receptors 

1A (Dual 
Conveyance with 
Pipeline/Tunnel) 

8.94 None 24.71 Stone Lakes 
National Wildlife 
Refuge (Elk Grove) 

42.68 None N/Aa N/A N/A N/A 

1B (Dual 
Conveyance with 
East Alignment) 

36.79 Stone Lakes 
National 
Wildlife Refuge 
(Elk Grove) 

13.49 None 16.35 None N/A N/A N/A N/A 

1C (Dual 
Conveyance with 
West Alignment) 

17.61 None 13.73 Fire Station 63 
(9699 Highway 
220, Walnut 
Grove) 

18.45 None N/A N/A N/A N/A 

2A (Dual 
Conveyance with 
Pipeline/Tunnel) 

14.46 None 24.71 Stone Lakes 
National Wildlife 
Refuge (Elk Grove) 

42.68 None N/A N/A N/A N/A 

2B (Dual 
Conveyance with 
East Alignment) 

40.5 Stone Lakes 
National 
Wildlife Refuge 
(Elk Grove) 

13.49 None 16.35 None N/A N/A N/A N/A 

2C (Dual 
Conveyance with 
West Alignment) 

17.61 None 13.73 Fire Station 63 
(9699 Highway 
220, Walnut 
Grove) 

18.45 None N/A N/A N/A N/A 

3 (Dual 
Conveyance with 
Pipeline/Tunnel) 

8.68 None 24.71 Stone Lakes 
National Wildlife 
Refuge (Elk Grove) 

42.68 None N/A N/A N/A N/A 

4 (Dual 
Conveyance with 
Modified 
Pipeline/Tunnel) 

None None 6.08 None 15.96 None 30.00 None N/A N/A 
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Alternative 

Permanent Transmission 
Lines (69 kV) 

Temporary Transmission 
Lines  

(69 kV) 

Permanent 
Transmission Lines  

(230 kV) 

Temporary 
Transmission Lines  

(230 kV) 

Temporary 
Transmission Lines  

(34.5 kV) 

Miles 
New Sensitive 
Receptor Miles 

New Sensitive 
Receptors Miles 

New Sensitive 
Receptors Miles 

New Sensitive 
Receptors Miles 

New Sensitive 
Receptors 

5 (Dual 
Conveyance with 
Pipeline/Tunnel) 

8.68 None 24.71 Stone Lakes 
National Wildlife 
Refuge (Elk Grove) 

42.68 None N/A N/A N/A N/A 

6A (Isolated 
Conveyance with 
Pipeline/Tunnel) 

8.94 None 24.71 Stone Lakes 
National Wildlife 
Refuge (Elk Grove) 

42.68 None N/A N/A N/A N/A 

6B (Isolated 
Conveyance with 
East Alignment) 

36.79 Stone Lakes 
National 
Wildlife Refuge 
(Elk Grove) 

13.49 None 16.35 None N/A N/A N/A N/A 

6C (Isolated 
Conveyance with 
West Alignment) 

17.61 None 13.73 Fire Station 63 
(9699 Highway 
220, Walnut 
Grove) 

18.45 None N/A N/A N/A N/A 

7 (Dual 
Conveyance with 
Pipeline/Tunnel) 

7.03 None 24.71 Stone Lakes 
National Wildlife 
Refuge (Elk Grove) 

42.68 None N/A N/A N/A N/A 

8 (Dual 
Conveyance with 
Pipeline/Tunnel) 

7.03 None 24.71 Stone Lakes 
National Wildlife 
Refuge (Elk Grove) 

42.68 None N/A N/A N/A N/A 

9 (Through 
Delta/Separate 
Corridors) 

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

a N/A: not applicable.     

 1 



 Public Health 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

25-24 
2015 

ICF 00139.14 

 

Compatibility with Plans and Policies 1 

Constructing the proposed water conveyance facilities (CM1) and implementing CM2–CM21 could 2 
potentially result in incompatibilities with plans and policies related to the effects of water quality 3 
constituents and vector-borne diseases on public health. Section 25.2, Regulatory Setting, provides 4 
an overview of federal, state, regional, and agency-specific plans and policies applicable to the public 5 
health effects of water quality and vector-borne diseases. This section summarizes ways in which 6 
BDCP is compatible or incompatible with those plans and policies. Potential incompatibilities with 7 
local plans or policies do not necessarily translate into adverse environmental effects under NEPA or 8 
CEQA. Even where an incompatibility “on paper” exists, it does not by itself constitute an adverse 9 
physical effect on the environment, but rather may indicate the potential for a proposed activity to 10 
have a physical effect on the environment. The relationship among plans, policies, and regulations, 11 
and impacts on the physical environment is discussed in Chapter 13, Land Use, Section 13.2.3. 12 

Consistent with requirements of California’s Health and Safety Code (Sections 2001–2007; 2060–13 
2067 and 2001 b[2]), the Alameda County Vector Control Services District, Contra Costa Mosquito 14 
and Vector Control District, Sacramento-Yolo Mosquito and Vector Control District, San Joaquin 15 
County Mosquito and Vector Control District, Solano County Mosquito Abatement District, and the 16 
Sutter-Yuba County Mosquito Abatement District (MVCDs), with jurisdictions in the study area, all 17 
have policies related to maintaining and protecting public health and quality of life by preventing 18 
the spread of mosquito-borne diseases and relieving pest nuisance. Implementing a selected BDCP 19 
alternative could potentially create temporary, additional breeding habitat for mosquitoes during 20 
construction of the water conveyance facilities; and permanently increase mosquito breeding 21 
habitat as a result of restoration activities under conservation measures, as described under Impact 22 
PH-1: Increase in vector-borne diseases as a result of construction and operation of the water 23 
conveyance facilities; and Impact PH-5: Increase in vector-borne diseases as a result of implementing 24 
CM2–CM7, CM10, and CM11. The BDCP proponents would implement an environmental 25 
commitment to conduct pre-construction consultation and coordinate with local MVCDs, and to 26 
prepare MMPs (Appendix 3B, Environmental Commitments). As part of that environmental 27 
commitment, BDCP proponents would also follow guidelines provided in the Central Valley Joint 28 
Venture’s Technical Guide to Best Management Practices for Mosquito Control in Managed Wetlands 29 
and the California Department of Public Health’s Best Management Practices for Mosquito Control in 30 
California to develop and implement BMPs to manage and control the risk of mosquito-borne 31 
disease. This environmental commitment would ensure that the BDCP is compatible with the 32 
mission and goals of the applicable MVCDs. 33 

California Water Code Section 13240 requires preparation and adoption of water quality control 34 
plans (WQCPs). WQCPs are regulatory references for meeting the state and federal requirements for 35 
water quality control, and are primarily implemented through the National Pollutant Discharge 36 
Elimination System (NPDES) permitting system. Basin plans provide the technical basis for 37 
determining waste discharge requirements and authorize the Regional Water Boards to take 38 
regulatory enforcement actions if deemed necessary. Accordingly, the Water Quality Control Plan for 39 
the Sacramento River and San Joaquin River Basins, Water Quality Control Plan for the San Francisco 40 
Bay Basin, and the Central Valley Regional Water Quality Control Board Drinking Water Policy deal 41 
with beneficial uses, water quality objectives, implementation programs, and surveillance and 42 
monitoring programs for waters in their respective jurisdictions. California Drinking Water 43 
Standards for primary and secondary maximum MCLs, found in Title 22 of the California Code of 44 
Regulations, are incorporated by reference in Central Valley and San Francisco Bay Basin Plans. 45 
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DWR and/or BDCP proponents would be required to apply for and comply with NPDES permits, and 1 
thereby would be compatible with these plans and policies. 2 

The potential effects of implementing the BDCP alternatives on constituents of concern and 3 
Microcystis and microcystin related to drinking water and recreationists’ exposure to pathogens and 4 
Microcystis and microcystin are discussed under Impact PH-2: Exceedances of water quality criteria 5 
for constituents of concern such that there is an adverse effect on public health as a result of operation 6 
of the water conveyance facilities (for constituents that do not bioaccumulate); Impact PH-3: 7 
Substantial mobilization of or increase in constituents known to bioaccumulate as a result of 8 
construction, operation or maintenance of the water conveyance facilities (which assesses risk in 9 
terms of bioaccumulation in fish that people might eat); Impact PH-6: Substantial increase in 10 
recreationists’ exposure to pathogens as a result of implementing the restoration conservation 11 
measures (which examines the extent of potential for recreationists to come in contact with 12 
pathogens in water while using restored tidal habitat); Impact PH-8: Increase in Microcystis bloom 13 
formation as a result of operation of the water conveyance facilities (which examines the potential for 14 
public health impacts due to Microcystis and microcystin in drinking water and recreational waters 15 
due to operation of CM1 and hydrodynamic effects of CM2 and CM4); and Impact PH-9: Increase in 16 
Microcystis bloom formation as a result of implementing CM2 and CM4 (which examines the potential 17 
for public health impacts implementation of restoration activities of CM2 CM4). Under most of the 18 
proposed alternatives, BDCP would not create an adverse effect under NEPA or a significant impact 19 
under CEQA for Impacts PH-2, PH-3, and PH-6, and therefore is compatible with the plans and 20 
policies related to water quality. However, implementing the proposed BDCP action alternatives has 21 
the potential to be incompatible with the Basin Plan because projected increases in Microcystis and 22 
microcystin would affect beneficial uses of waters in the Delta and would result in an adverse effect 23 
under NEPA and a significant and unavoidable impact under CEQA. While Mitigation Measure WQ-24 
32a, Design Restoration Sites to Reduce Potential for Increased Microcystis Blooms and Mitigation 25 
Measure WQ-32b, Investigate and Implement Operational Measures to Manage Water Residence Time 26 
would reduce the severity of the impact, the effectiveness of these mitigation measures to result in 27 
feasible measures for reducing water quality effects, and therefore potential public health effects, is 28 
uncertain. 29 

However, implementing the proposed BDCP action alternatives has the potential to be incompatible 30 
with the Basin Plan, because long-term average concentrations of DOC (Alternatives 6A – 6C, and 7 – 31 
9) and bromide (Alternatives 1A – 9) and, by extension, DBPs are estimated to substantially increase 32 
various Delta locations in the study area as described under these alternatives in Impact PH-2: 33 
Exceedances of water quality criteria for constituents of concern such that there is an adverse effect on 34 
public health as a result of operation of the water conveyance facilities. Such increases could trigger 35 
the need for substantial and costly changes in drinking water treatment plant design or operations 36 
in order to achieve EPA Stage 1 Disinfectants and Disinfection Byproduct Rule action thresholds. If 37 
upgrades were not undertaken, the increase in DOC and/or bromide concentrations could create an 38 
increased risk of adverse effects on public health from increases in DBPs in drinking water. While 39 
Mitigation Measure WQ-5, Avoid, minimize, or offset, as feasible, adverse water quality conditions; site 40 
and design restoration sites to reduce bromide increases in Barker Slough and implementing the 41 
North Bay Aqueduct Alternative Intake Project (AIP) could reduce the effects of bromide, and 42 
Mitigation Measure WQ-17, Consult with Delta water purveyors to identify means to avoid, minimize, 43 
or offset increases in long-term average DOC concentrations, is available to reduce the effects of DOC, 44 
the feasibility and effectiveness of these measures are uncertain, and it is not known if 45 
implementation would reduce the severity such that it would not be an adverse effect. 46 
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The CPUC regulates electric utilities in the state and has established design guidelines for regulating 1 
EMFs. Recognizing that there is scientific uncertainty as to the health effects of EMFs on receptors in 2 
proximity to power lines, the CPUC affirmed that setting numeric exposure limits is not appropriate 3 
but established precautionary no-cost and low-cost policies that utilities would follow for proposed 4 
electrical facilities. The various electrical utilities in the Delta region that might be selected to 5 
provide power to the BDCP generally follow CPUC guidelines. The CPUC ranked land use categories 6 
for mitigation priority. In descending order these are: schools and licensed day care; residential; 7 
commercial/industrial; recreational; agricultural; and undeveloped land. The California Department 8 
of Education established minimum set-back distances for schools in relation to power lines of 9 
different voltages. These are similar to the National Institute of Health’s 300- foot setback for 10 
sensitive receptors. BDCP would be generally compatible with the policies established by CPUC and 11 
adopted by the selected utility because most new permanent and temporary power lines would be 12 
in sparsely populated areas, would be at least 300 feet from sensitive receptors, and would not 13 
expose new receptors or increase the exposure of current receptors. However, BDCP could be 14 
considered incompatible with the guidelines because one or both of two new sensitive receptors, 15 
one fire station and one park, would be affected by alternatives. BDCP would become compatible 16 
because the proponents would implement an environmental commitment that the location and 17 
design of the proposed new transmission lines would be conducted in accordance with CPUC’s EMF 18 
Design Guidelines for Electrical Facilities, and would include one or more of three measures to 19 
reduce EMF exposure. 20 

 Shielding by placing trees or other physical barriers along the transmission line right-of-way. 21 

 Cancelation by configuring the conductors and other equipment on the transmission towers. 22 

 Increasing the distance between the source of the EMF and the receptor either by increasing the 23 
height of the tower or increasing the width of the right-of-way. 24 

The Sacramento County General Plan of 2005–2030 and Alameda County East Area General Plan have 25 
policies related to safety concerns about electromagnetic fields. These policies reference power line 26 
setbacks for sensitive receptors such as schools. By implementing the environmental commitment to 27 
comply with CPUC’s EMF Design Guidelines for Electrical Facilities, the BDCP would be compatible 28 
with these policies. 29 

25.3.3 Effects and Mitigation Approaches 30 

25.3.3.1 No Action Alternative 31 

Water Supply Facilities 32 

New water supply facilities would be constructed under the No Action Alternative as listed in Table 33 
25-10; therefore, there could be a disruption to existing sources of methylmercury associated with 34 
this type of construction. Water supply operations under the No Action Alternative likely would not 35 
involve the operation of solids lagoons or sedimentation basins; therefore, there would be no 36 
increase in the public’s risk of exposure to vector-borne diseases. Under the No Action Alternative, 37 
there would be a change in various source waters throughout the Delta (i.e., upstream water, Bay 38 
water, agricultural return flow), due to potential changes in inflows, particularly from the 39 
Sacramento River watershed because of increased water demands or changes to climate and 40 
precipitation levels. Water supply operations under the No Action Alternative would continue to use 41 
the existing source(s) of drinking water from the study area. These sources generally meet 42 
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regulatory standards for most constituents or experience some exceedances for constituents such as 1 
arsenic (see Chapter 8, Water Quality, Section 8.3.3.1). However, under the No Action Alternative, 2 
existing exceedances would not increase above baseline conditions (see Chapter 8) to levels that 3 
adversely affect any beneficial uses or substantially degrade water quality. Furthermore, drinking 4 
water from the study area would continue to be treated prior to distribution into the drinking water 5 
system.  6 

Any modified reservoir operations under the No Action Alternative are not expected to promote 7 
Microcystis production upstream of the Delta since large reservoirs upstream of the Delta are 8 
typically low in nutrient concentrations and phytoplankton outcompete cyanobacteria, including 9 
Microcystis. As indicated in Chapter 8, Water Quality, modeled hydraulic residence times in the Delta 10 
during Microcystis bloom season (June through September) would increase somewhat in most Delta 11 
areas, with hydraulic residence times in the East Delta having the greatest increase. The changes in 12 
hydraulic residence times are driven by several factors accounted for in the modeling, including 13 
climate change, sea level rise, and changes in operations and maintenance that affect net Delta 14 
outflows.  Because the change is relatively small, it is unknown whether the increase in modeled 15 
hydraulic residence times expected under the No Action Alternative relative to Existing Conditions 16 
would result in measurable increases in the frequency, magnitude, and geographic extent of 17 
Microcystis blooms throughout the Delta. Projected future water temperature changes in the Delta 18 
under the No Action Alternative indicate that water temperatures would increase due to climate 19 
change. This increase in temperature could lead to earlier attainment of the water temperature 20 
threshold of 19°C required to initiate Microcystis bloom formation, and thus earlier occurrences of 21 
Microcystis blooms in the Delta. As explained in Chapter 8, Water Quality, ambient meteorological 22 
conditions are anticipated to be the primary driver of the projected increase of water temperatures 23 
in the Delta, and not CM1 water operations. However, because it is possible that increases in the 24 
frequency, magnitude, and geographic extent of Microcystis blooms in the Delta would occur due to 25 
increased water temperatures from climate change under the No Action Alternative, long-term 26 
water quality degradation may occur in the Delta and water exported from the Delta to the SWP and 27 
CVP Export Service Areas.  Therefore, impacts on beneficial uses, including drinking water and 28 
recreational waters, could occur and, as such, public health could be affected. Accordingly, this 29 
would be considered an adverse effect. 30 

Catastrophic Seismic Risks 31 

The Delta and vicinity are within a highly active seismic area, with a generally high potential for 32 
major future earthquake events along nearby and/or regional faults, and with the probability for 33 
such events increasing over time. Based on the location, extent and non-engineered nature of many 34 
existing levee structures in the Delta area, the potential for significant damage to, or failure of, these 35 
structures during a major local seismic event is generally moderate to high. In the instance of a large 36 
seismic event, levees constructed on liquefiable foundations are expected to experience large 37 
deformations (in excess of 10 feet) under a moderate to large earthquake in the region. A major 38 
earthquake event could result in breaching/failure of existing levees within the Delta area, with a 39 
substantial number of these structures exhibiting moderate to high failure probabilities. The most 40 
immediate and significant effect to water quality under such a scenario would be the influx of large 41 
volumes of seawater and/or brackish water into the Delta, which would alter the “normal” balance 42 
of freshwater/seawater flows and result in flooding of the associated islands. The corresponding 43 
shift in Delta water quality conditions would be characterized by an increase in salinity levels, 44 
including specific associated constituents such as bromide (which affects total dissolved solids 45 
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concentrations and can contribute to the formation of undesirable chemical byproducts in treated 1 
drinking water). (See Appendix 3E, Potential Seismic and Climate Change Risks to SWP/CVP Water 2 
Supplies for more detailed discussion). Flooding caused by levee failure could result in a substantial 3 
increase in the public’s risk of exposure to vector-borne diseases due to large bodies of standing 4 
water prior to flood waters being pumped off inundated Delta islands. Additionally, flood events 5 
could cause exceedance(s) of water quality criteria for constituents of concern such that an adverse 6 
effect would occur to public health from drinking water sources. 7 

CEQA Conclusion: It is expected that implementation of existing plans, or existing and reasonably 8 
foreseeable habitat restoration projects, would not result in a substantial increase in the public’s 9 
risk of exposure to vector-borne diseases because of the location of existing vector habitat, 10 
restoration design, and consultation with MVCDs. This is because habitat restoration would be 11 
located in areas that are already potential sources of vectors, such as existing channels or 12 
agricultural areas. Furthermore, activities would be designed to maximize water exchange and flow, 13 
thereby minimizing stagnant water and the production of mosquitoes. Finally, all of the restoration 14 
activities would occur in consultation with existing MVCDs. Therefore, it is not expected that habitat 15 
restoration under the No Action Alternative would result in a substantial increase in the public’s risk 16 
of exposure to vector-borne diseases. 17 

Construction impacts associated with No Action Alternative habitat restoration projects would not 18 
be adverse because the mobilization of existing sediment-bound contaminants (e.g., methylmercury) 19 
would occur during a limited time and would be localized around the area of construction. Once 20 
operational, other habitat restoration projects could result in an increase of methylmercury as a 21 
result of biogeochemical processes and sediment conditions established in tidal wetlands. However, 22 
it is expected these projects either have, or would evaluate the potential for, methylmercury 23 
production and would implement measures to monitor and adaptively manage methylmercury 24 
production. 25 

Water supply operations under the No Action Alternative would continue to use the existing 26 
source(s) of drinking water from the study area. These sources generally meet regulatory standards 27 
for most constituents or experience some exceedances for constituents such as arsenic (see Chapter 28 
8, Water Quality, Section 8.3.1.16). Under the No Action Alternative, existing exceedances would not 29 
increase above baseline conditions (see Chapter 8, Section 8.3.3.1).  30 

It is unknown where new transmission lines would be and if they would be located in close 31 
proximity to sensitive receptors (e.g., hospitals, schools, parks); however, it is likely some of them 32 
would be within close proximity to sensitive receptors and present new sources of EMFs. Utilities 33 
must implement the CPUC design criteria and guidelines regarding EMFs, and CPUC reviews all 34 
proposals for transmission lines. 35 

Because it is possible that increases in the frequency, magnitude, and geographic extent of 36 
Microcystis blooms in the Delta would occur due to increased water temperatures associated with 37 
climate change under the No Action Alternative, long-term water quality degradation may occur in 38 
the Delta and in water exported from the Delta to the SWP and CVP Export Service Areas.  Thus, 39 
impacts on beneficial uses, including drinking water and recreational waters, could occur and could 40 
affect public health. As such, this would be considered significant impact. 41 
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25.3.3.2 Alternative 1A—Dual Conveyance with Pipeline/Tunnel and 1 

Intakes 1–5 (15,000 cfs; Operational Scenario A) 2 

Impact PH-1: Increase in Vector-Borne Diseases as a Result of Construction and Operation of 3 
the Water Conveyance Facilities 4 

NEPA Effects: Five intakes, up to 15 solids lagoons, five sedimentation basins, two forebays and a 5 
forebay inundation area would be constructed and operated under Alternative 1A. The 6 
sedimentation basins would be approximately 120 feet long by 40 feet wide by 55 feet deep, and the 7 
solids lagoons would be approximately 165 feet long by 86 feet wide by 10 feet deep. Construction 8 
of  intake cofferdams would take place from June through October, and it is expected that 9 
dewatering of the cofferdams (i.e., removing water from behind the cofferdams) would occur after 10 
the construction of the cofferdams, when generally there are fewer mosquitoes breeding, as 11 
mosquitoes in northern California typically breed April–October (Sacramento–Yolo Mosquito and 12 
Vector Control District 2008). Under DWR would consult and coordinate with San Joaquin County 13 
and Sacramento-Yolo County MVCDs and prepare and implement Mosquito Management Plans 14 
(MMPs) (Appendix 3B, Environmental Commitments). BMPs to be implemented as part of the MMPs 15 
would help control mosquitoes and would be consistent with practices presented in the California 16 
Department of Public Health’s Best Management Practices for Mosquito Control in California 17 
(California Department of Public Health 2012). BMP activities will include, but not necessarily be 18 
limited to, the following. 19 

 Maintain stable water levels. 20 

 Circulate water to avoid stagnation. 21 

 Implement monitoring and sampling programs to detect early signs of mosquito population 22 
problems. 23 

 Use biological agents such as mosquito fish to limit larval mosquito populations. 24 

 Use larvicides and adulticides, as necessary. 25 

 Test for mosquito larvae during the high mosquito season (June through September). 26 

 Reduce or eliminate emergent vegetation in and along the edges of water. 27 

 Manage the spread and density of floating and submerged vegetation that encourages mosquito 28 
production. 29 

 Introduce physical controls to areas of standing water (e.g., discharging water more frequently 30 
or increasing circulation) if mosquitoes are present. 31 

Implementation of these BMPs would reduce the likelihood that BDCP operations would require an 32 
increase in abatement activities by the local MVCDs. 33 

The sedimentation basins and solids lagoons of Intakes 1 and 2 would be located within 1 mile of 34 
Clarksburg, and the sedimentation basins and solids lagoons of Intakes 3 and 4 would be located 35 
within 1 mile of Hood. The sedimentation basin and solids lagoons of Intake 5 would be located 36 
within 2.5 miles of Hood. The sedimentation basins would have a mat slab foundation and interior 37 
concrete walls to create separate sedimentation channels. The solids lagoons would be concrete-38 
lined and approximately 10 feet deep. Up to three solids lagoons would be used in a rotating cycle 39 
for each intake, with one basin filling, one settling, and the third being emptied of settled and 40 
dewatered solids. The rate of filling and settling would depend on the volume of water pumped by 41 
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the intakes; however, water would continuously move through the basins at a relatively slow but 1 
regulated rate so that the solids and sediments can be removed from the water prior to discharge 2 
into the conveyance facilities (i.e., fall out of the water via gravity) (Figure 25-1). The flow rates 3 
would be high enough to prevent water from stagnating, as stagnant water would not facilitate 4 
conveying the water to the conveyance system or removing the sediment from the water. As 5 
discussed in Section 25.1.1.4, mosquitoes typically prefer shallow stagnant water with little 6 
movement. The sedimentation basins and solids lagoons would be considered too deep and have too 7 
much regulated water movement to provide suitable mosquito habitat. Furthermore, during 8 
sediment drying and basin cleaning operations, flow would be stopped completely and the moisture 9 
in the sediment would be reduced to a point at which the sediment would not support 10 
insect/mosquito larvae production. Therefore, these basins would not substantially increase 11 
suitable vector habitat and would not substantially increase the public’s exposure to vector-borne 12 
diseases. Accordingly, adverse effects on public health with respect to vector-borne diseases are not 13 
expected. 14 

There would be an approximately 350-acre inundation area adjacent to the proposed intermediate 15 
forebay to accommodate emergency overflow from the forebay. Water would enter this area only 16 
during forebay emergency overflow situations; however, these situations could result in standing 17 
water approximately 2 feet deep. While water of this depth would be suitable habitat for 18 
mosquitoes, such events would be more likely to occur during high flow events in winter, when 19 
fewer mosquitoes are breeding (Sacramento–Yolo Mosquito and Vector Control District 2008). 20 
Water in the emergency overflow area would be pumped out and back to the intermediate forebay. 21 
The pumping would create circulation that would minimize the amount of suitable habitat for 22 
mosquitoes. Because the area would be used only during emergencies and the water would be 23 
pumped from the area, the potential for creating suitable mosquito habitat would be low and 24 
adverse effects on public health with respect to vector-borne diseases are not expected.  25 

Although the proposed intermediate forebay and Byron Tract Forebay would increase surface water 26 
within the study area, it is unlikely that these water bodies would provide suitable breeding habitat 27 
for mosquitoes given that the water in these forebays would not be stagnant and would be too deep. 28 
However, the shallow edges of the forebays could provide suitable mosquito breeding habitat if 29 
emergent vegetation or other aquatic plants (e.g., pond weed) were allowed to grow. However, as 30 
part of the regular maintenance of these forebay areas, floating vegetation such pond weed would be 31 
harvested to maintain flow and forebay capacity.  Further, BMPs to control mosquitoes would be 32 
implemented as part of this alternative. As such, operation of these forebays is not expected to result 33 
in an increase in mosquitoes or vector-borne diseases in the Plan Area. 34 

In summary, although construction and operation of the water conveyance facilities would increase 35 
surface water area in the Plan Area and therefore potentially provide habitat for vectors that 36 
transmit diseases (e.g., mosquitoes), consultation and coordination with San Joaquin County and 37 
Sacramento-Yolo County MVCDs and preparation and implementation of MMPs would ensure that 38 
there would be no adverse effects on public health with respect to mosquito-borne diseases. 39 

CEQA Conclusion: Sedimentation basins, solids lagoons, the Byron Tract Forebay, an intermediate 40 
forebay, and the intermediate forebay inundation area have the potential to provide habitat for 41 
vectors that transmit diseases (e.g., mosquitoes) because of the large volumes of water that would 42 
be held within these areas. During operations, the depth, design, and operation of the sedimentation 43 
basins and solids lagoons would prevent the development of suitable mosquito habitat. Specifically, 44 
the basins would be too deep and the constant movement of water would prevent mosquitoes from 45 
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breeding and multiplying. Furthermore, the 350-acre inundation area adjacent to the intermediate 1 
forebay would be limited to forebay emergency overflow situations and water would be physically 2 
pumped back to the intermediate forebay, creating circulation such that the area would have a low 3 
potential for creating suitable vector habitat. Similarly, water in the intermediate forebay and Byron 4 
Tract Forebay would be circulated regularly and, with the exception of shallower areas around the 5 
periphery, would be too deep to provided suitable mosquito breeding habitat. However, the shallow 6 
edges of the forebays could provide suitable mosquito breeding habitat if emergent vegetation or 7 
other aquatic plants (e.g., pond weed) were allowed to grow. As part of the regular maintenance of 8 
these forebays, floating vegetation such pond weed would be harvested to maintain flow and 9 
forebay capacity.   10 

To minimize the potential for any impacts related to increasing suitable vector habitat within the 11 
study area, DWR would consult and coordinate with San Joaquin County and Sacramento-Yolo 12 
County MVCDs and prepare and implement MMPs. BMPs to be implemented as part of the MMPs 13 
would help control mosquitoes, thereby reducing the need for local MVCDs to increase abatement 14 
activities in response to BDCP operations. These BMPs would be consistent with practices presented 15 
in the California Department of Public Health’s Best Management Practices for Mosquito Control in 16 
California (California Department of Public Health 2012). Therefore, construction and operation of 17 
Alternative 1A would not result in a substantial increase in vector-borne diseases and the impact on 18 
public health would be less than significant. No mitigation is required. 19 

Impact PH-2: Exceedances of Water Quality Criteria for Constituents of Concern Such That 20 
There Is an Adverse Effect on Public Health as a Result of Operation of the Water Conveyance 21 
Facilities 22 

Mitigation Measure WQ-5: Avoid, Minimize, or Offset, as Feasible, Adverse Water Quality 23 
Conditions; Site and Design Restoration Sites to Reduce Bromide Increases in Barker 24 
Slough 25 

It remains to be determined whether, or to what degree, the available and existing salinity 26 
response and countermeasure actions of SWP and CVP facilities or municipal water purveyors 27 
would be capable of offsetting the actual level of changes in bromide that may occur from 28 
implementation of Alternative 1A. Therefore, to determine the feasibility of reducing the effects 29 
of increased bromide levels, and potential adverse effects on beneficial uses associated with 30 
CM1 operations (and hydrodynamic effects of tidal restoration under CM4), the proposed 31 
mitigation requires a series of phased actions to identify and evaluate existing and possible 32 
feasible actions, followed by development and implementation of the actions, if determined to 33 
be necessary. The development and implementation of any mitigation actions shall be focused 34 
on those incremental effects attributable to implementation of Alternative 1A operations only. 35 
Development of mitigation actions for the incremental bromide effects attributable to climate 36 
change/sea level rise are not required because these changed conditions would occur with or 37 
without implementation of Alternative 1A. The goal of specific actions would be to reduce/avoid 38 
additional degradation of Barker Slough water quality conditions with respect to the CALFED 39 
bromide goal. 40 

Following commencement of initial operations of CM1, the BDCP proponents will conduct 41 
additional evaluations described herein, and develop additional modeling (as necessary), to 42 
define the extent to which modified operations could reduce or eliminate the increased bromide 43 
concentrations currently modeled to occur under Alternative 1A. The additional evaluations 44 
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should also consider specifically the changes in Delta hydrodynamic conditions associated with 1 
tidal habitat restoration under CM4 (in particular the potential for increased bromide 2 
concentrations that could result from increased tidal exchange) once the specific restoration 3 
locations are identified and designed. If sufficient operational flexibility to offset bromide 4 
increases is not practicable/feasible under Alternative 1A operations, achieving bromide 5 
reduction pursuant to this mitigation measure would not be feasible under this alternative. 6 

Impact PH-8: Increase in Microcystis Bloom Formation as a Result of Operation of the Water 7 
Conveyance Facilities. 8 

Any modified reservoir operations under Alternative 1A are not expected to promote Microcystis 9 
production upstream of the Delta since large reservoirs upstream of the Delta are typically low in 10 
nutrient concentrations and phytoplankton outcompete cyanobacteria, including Microcystis. 11 
Further, in the rivers and streams of the Sacramento River watershed, watersheds of the eastern 12 
tributaries (Cosumnes, Mokelumne, and Calaveras Rivers), and the San Joaquin River upstream of 13 
the Delta, bloom development would be limited by high water velocity and low hydraulic residence 14 
times.  15 

As described in Chapter 8, Water Quality, Microcystis blooms in the Export Service Areas could 16 
increase due to increased water temperatures resulting from climate change, but not due to water 17 
conveyance facility operations. Similarly, hydraulic residence times in the Export Service Area 18 
would not be affected by operations of CM1.  Accordingly, conditions would not be more conducive 19 
to Microcystis bloom formation. Water diverted from the Sacramento River in the north Delta is 20 
expected to be unaffected by Microcystis, but the fraction of water flowing through the Delta that 21 
reaches the existing south Delta intakes is expected to be influenced by an increase Microcystis 22 
blooms.  Therefore, relative to the No Action Alternative, the addition of Sacramento River water 23 
from the north Delta under Alternative 1A would dilute Microcystis and microcystins in water 24 
diverted from the south Delta.  Because the degree to which Microcystis blooms, and thus 25 
microcystins concentrations, will increase in source water from the south Delta is unknown, it 26 
cannot be determined whether Alternative 1A will result in increased or decreased levels of 27 
microcystins in the mixture of source waters exported from Banks and Jones pumping plants. 28 

Ambient meteorological conditions are the primary driver of Delta water temperatures, and 29 
therefore climate warming, and not water operations, would determine future water temperatures 30 
in the Delta.  Increasing water temperatures due to climate change could lead to earlier attainment 31 
of the water temperature threshold of 19°C required to initiate Microcystis bloom formation, and 32 
therefore earlier occurrences of Microcystis blooms in the Delta, as well as increases in the duration 33 
and magnitude. However, these temperature-related changes under Alternative 1A would not be 34 
different from what would occur under the No Action Alternative.  Siting and design of restoration 35 
areas would have a substantial influence on the magnitude of hydraulic residence time increases 36 
under Alternative 1A.  The modeled increase in residence time in the Delta could result in an 37 
increase in the frequency, magnitude, and geographic extent of Microcystis blooms, and thus 38 
microcystin levels, throughout the Delta. Therefore, impacts on beneficial uses, including drinking 39 
water and recreational waters, could occur and, as such, public health could be affected. Accordingly, 40 
this would be considered an adverse effect.Mitigation Measure WQ-32a and WQ-32b are available to 41 
reduce the effects of degraded water quality, and therefore potential public health effects, in the 42 
Delta due to Microcystis.  However, because the effectiveness of these mitigation measures to result 43 
in feasible measures for reducing water quality effects, and therefore potential public health effects, 44 
is uncertain, the effect would still be considered adverse. 45 
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CEQA Conclusion: Under Alternative 1A, operation of the water conveyance facilities is not expected 1 
to promote Microcystis bloom formation in the reservoirs and watersheds upstream of the Delta 2 
because large reservoirs upstream are typically low in nutrient concentrations and phytoplankton 3 
outcompete cyanobacteria, including Microcystis, and high water velocity and low hydraulic 4 
residence times in the upstream area limit the development of Microcystis blooms. Microcystis 5 
blooms in the Export Service Areas could increase due to increased water temperatures resulting 6 
from climate change, but not water conveyance facility operations. Hydraulic residence times in the 7 
Export Service Area would not be affected by operations of CM1, and therefore conditions would not 8 
be more conducive to Microcystis bloom formation. Water exported from the Delta to the Export 9 
Service Area is expected to be a mixture of Microcystis-affected source water from the south Delta 10 
intakes and unaffected source water from the Sacramento River.  Because of this, it cannot be 11 
determined whether operations and maintenance under Alternative 1A would result in increased or 12 
decreased levels of Microcystis and microcystins in the mixture of source waters exported from 13 
Banks and Jones pumping plants.   14 

Water temperatures and hydraulic residence times in the Delta are expected to increase, which 15 
would result in an increase in the frequency, magnitude and geographic extent of Microcystis, and 16 
therefore microcystin levels.  However, the potential water quality effects due to temperature 17 
increases would be due to climate change, not effects resulting from operation of the  water 18 
conveyance facilities.  Increases in Delta residence times would be due in small part to climate 19 
change and sea level rise, but due to a greater degree to operation of the water conveyance facilities 20 
and hydrodynamic impacts of restoration included in CM2 and CM4.   Consequently, it is possible 21 
that increases in the frequency, magnitude, and geographic extent of Microcystis blooms in the Delta 22 
would occur due to the operations and maintenance of the water conveyance facilities and the 23 
hydrodynamic impacts of restoration under CM2 and CM4. Accordingly, beneficial uses including 24 
drinking water and recreational waters would potentially be impacted and therefore, so would 25 
public health.  Therefore this impact would be significant.   26 

Implementation of Mitigation Measure WQ-32a and WQ-32b may reduce degradation of Delta water 27 
quality due to Microcystis. Mitigation Measure WQ-32a requires that hydraulic residence time 28 
considerations be incorporated into restoration area site design for CM2 and CM4 using the best 29 
available science at the time of design. Mitigation Measure WQ-32b requires that the project 30 
proponents monitor for Microcystis abundance in the Delta and use appropriate statistical methods 31 
to determine whether increases in abundance are significant.  This mitigation measure also requires 32 
that if Microcystis abundance increases (relative to Existing Conditions), the project proponents will 33 
investigate and evaluate measures that could be taken to reduce residence time in the affected areas 34 
of the Delta. However, because the effectiveness of these mitigation measures to result in feasible 35 
measures for reducing water quality effects, and therefore potential public health effects, is 36 
uncertain, this impact would be significant and unavoidable. 37 

Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 38 
Microcystis Blooms 39 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A 40 
in Chapter 8, Water Quality. 41 
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Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 1 
Water Residence Time 2 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A 3 
in Chapter 8, Water Quality. 4 

Impact PH-9: Increase in Microcystis Bloom Formation as a Result of Implementing CM2 and 5 
CM4. 6 

NEPA Effects: As described in Chapter 8, Water Quality, implementation of CM3 and CM6–CM21 is 7 
unlikely to affect Microcystis abundance in the rivers and reservoirs upstream of the Delta, in the 8 
Delta region, or the waters exported to the CVP and SWP service areas.  Implementation of CM5, 9 
Seasonally Inundated Floodplain Restoration, could result in increased local water temperatures in 10 
areas near restored seasonally inundated floodplains.  However, floodplain inundation typically 11 
occurs during spring and winter months when Microcystis growth is limited in general by low water 12 
temperatures and by insufficient surface water irradiance. Water temperatures would not increase 13 
sufficiently due to floodplain inundation such that effects on Microcystis growth would occur. 14 
Therefore, implementation of CM5 is unlikely to affect Microcystis blooms in the study area. 15 
Implementation of CM13, Invasive Aquatic Vegetation Control, may increase turbidity and flow 16 
velocity, particularly in restored aquatic habitats, which could discourage Microcystis growth in 17 
these areas.  To the extent that invasive aquatic vegetation (IAV) removal would affect turbidity and 18 
water velocity, it is possible that IAV removal could, to some degree, help offset the increase in 19 
Microcystis production expected under Alternative 1A, relative to the No Action Alternative. 20 

As discussed under Impact PH-8, development of restoration areas under CM2 and CM4 could 21 
potentially increase the frequency, magnitude, and geographic extent of Microcystis blooms due to 22 
the hydrodynamic impacts that are expected to increase hydraulic residence times throughout the 23 
Delta. Additionally, restoration activities implemented under CM2 and CM4 that create shallow 24 
backwater areas could result in local increases in water temperature that may encourage Microcystis 25 
growth during the summer bloom season, which could result in further degradation of water quality 26 
to the extent that beneficial uses are affected. Were Microcystis blooms to increase with 27 
implementation of CM2 and CM4, there would be an increase in the potential for impacts on public 28 
health as a result of potential effects on drinking water quality and recreational waters.   Mitigation 29 
Measures WQ-32a and WQ-32b may reduce the combined effect on Microcystis from increased local 30 
water temperatures and water residence time. However this would be an adverse effect.  31 

CEQA Conclusion: Restoration activities implemented under CM2 and CM4 that create shallow 32 
backwater areas could result in local increases in water temperature conducive to Microcystis 33 
growth during summer bloom season. This could compound the water quality degradation that may 34 
result from the hydrodynamic impacts from CM2 and CM4 discussed in Impact PH-8 and result in 35 
additional water quality degradation such that beneficial uses are affected. An increase in 36 
Microcystis blooms could potentially result in impacts on public health through exposure via 37 
drinking water quality and recreational waters. Therefore, this impact would be significant.  38 
Mitigation Measures WQ-32a and WQ-32b may reduce the combined effect on Microcystis from 39 
increased local water temperatures and hydraulic residence time. The effectiveness of these 40 
mitigation measures to result in feasible measures for reducing water quality effects, and therefore 41 
potential public health effects, is uncertain. Therefore, this impact would be significant and 42 
unavoidable.  43 
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Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 1 
Microcystis Blooms 2 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A 3 
in Chapter 8, Water Quality. 4 

Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 5 
Water Residence Time 6 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A 7 
in Chapter 8, Water Quality. 8 

25.3.3.3 Alternative 1B—Dual Conveyance with East Alignment and 9 

Intakes 1–5 (15,000 cfs; Operational Scenario A) 10 

Impact PH-1: Increase in Vector-Borne Diseases as a Result of Construction and Operation of 11 
the Water Conveyance Facilities 12 

NEPA Effects: As with Alternative 1A, implementation of CM1 under Alternative 1B would involve 13 
construction and operation of five north Delta intakes, up to 15 solids lagoons, five sedimentation 14 
basins, and Byron Tract Forebay. These facilities have the potential to provide habitat for vectors 15 
that transmit diseases (e.g., mosquitoes) because of the large volumes of water that would be held 16 
within these areas. Sedimentation basins would be 120 feet long by 40 feet wide by 55 feet deep, 17 
and solids lagoons would be 165 feet long by 86 feet wide by 10 feet deep. The depth, design, and 18 
operation of the sedimentation basins and solids lagoons would prevent the development of suitable 19 
mosquito habitat (Figure 25-1). Specifically, the basins would be too deep and the constant 20 
movement of water would prevent mosquitoes from breeding and multiplying.  21 

Although the proposed Byron Tract Forebay would increase surface water within the study area, it 22 
is unlikely that the forebay would provide suitable breeding habitat for mosquitoes given that the 23 
water in this forebay would not be stagnant and would be too deep. However, the shallow edges of 24 
the forebay could potentially provide suitable mosquito breeding habitat if emergent vegetation or 25 
other aquatic plants (e.g., pond weed) were allowed to grow. However, as part of the regular 26 
maintenance of the forebay, floating vegetation such as pond weed would be harvested to maintain 27 
flow and forebay capacity.   28 

Although construction and operation of the water conveyance facilities would increase surface 29 
water area in the Plan Area and therefore potentially provide habitat for vectors that transmit 30 
diseases (e.g., mosquitoes), DWR would consult and coordinate with San Joaquin County and 31 
Sacramento-Yolo County MVCDs and prepare and implement MMPs. BMPs to be implemented as 32 
part of the MMPs would help control mosquitoes during construction and operation of the water 33 
conveyance facilities. These BMPs would be consistent with practices presented in the California 34 
Department of Public Health’s Best Management Practices for Mosquito Control in California 35 
(California Department of Public Health 2012). See Impact PH-1 under Alternative 1A. Therefore, 36 
construction and operation of the water conveyance facilities under Alternative 1B would not result 37 
in a substantial increase in vector-borne diseases and the impact would be less than significant. No 38 
mitigation is required. 39 

CEQA Conclusion: As with Alternative 1A, implementation of CM1 under Alternative 1B would 40 
involve construction and operation of solids lagoons, sedimentation basins, and the Byron Tract 41 
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Forebay. Public exposure to vector-borne diseases would not substantially increase because water 1 
depth and circulation in sedimentation basins and the Byron Tract Forebay would prevent 2 
development of suitable mosquito habitat. However,  the shallow edges on the periphery of Byron 3 
Tract Forebay could potentially provide suitable mosquito breeding habitat if emergent vegetation 4 
or other aquatic plants (e.g., pond weed) were allowed to grow. To minimize the potential for 5 
impacts related to increasing suitable vector habitat within the study area,  DWR would consult and 6 
coordinate with San Joaquin County and Sacramento-Yolo County MVCDs and prepare and 7 
implement MMPs. BMPs to be implemented as part of the MMPs would help control mosquitoes. See 8 
Impact PH-1 for Alternative 1A. These BMPs would be consistent with practices presented in the 9 
California Department of Public Health’s Best Management Practices for Mosquito Control in 10 
California (California Department of Public Health 2012). During operations, water depth and 11 
circulation would prevent the areas from substantially increasing suitable vector habitat. Therefore, 12 
construction and operation of the water conveyance facilities under Alternative 1B would not result 13 
in a substantial increase in vector-borne diseases and the impact would be less than significant. No 14 
mitigation is required. 15 

Impact PH-2: Exceedances of Water Quality Criteria for Constituents of Concern Such That 16 
There Is an Adverse Effect on Public Health as a Result of Operation of the Water Conveyance 17 
Facilities 18 

Mitigation Measure WQ-5: Avoid, Minimize, or Offset, as Feasible, Adverse Water Quality 19 
Conditions; Site and Design Restoration Sites to Reduce Bromide Increases in Barker 20 
Slough 21 

Please see Mitigation Measure WQ-5 under Impact PH-2 in the discussion of Alternative 1A. 22 

Impact PH-8: Increase in Microcystis Bloom Formation as a Result of Operation of the Water 23 
Conveyance Facilities. 24 

NEPA Effects: Water operations under Alternative 1B would be the same as under Alternative 1A.  25 
Therefore, potential effects on public health due to changes in water quality and beneficial uses as a 26 
result of Microcystis blooms and microcystin levels would be the same. Any modified reservoir 27 
operations under Alternative 1B are not expected to promote Microcystis production upstream of 28 
the Delta or in the rivers and streams of the Sacramento River watershed, watersheds of the eastern 29 
tributaries (Cosumnes, Mokelumne, and Calaveras Rivers), and the San Joaquin River upstream of 30 
the Delta.   31 

As described in Chapter 8, Water Quality, Microcystis blooms in the Export Service Areas could 32 
increase due to increased water temperatures resulting from climate change, but not due to water 33 
conveyance facility operations. Similarly, hydraulic residence times in the Export Service Area 34 
would not be affected by operations of CM1.  Accordingly, conditions would not be more conducive 35 
to Microcystis bloom formation. Water diverted from the Sacramento River in the north Delta is 36 
expected to be unaffected by Microcystis.  However, the fraction of water flowing through the Delta 37 
that reaches the existing south Delta intakes is expected to be influenced by an increase Microcystis 38 
blooms, as discussed below.  Therefore, relative to the No Action Alternative, the addition of 39 
Sacramento River water from the north Delta under Alternative 1B would dilute Microcystis and 40 
microcystins in water diverted from the south Delta.  Because the degree to which Microcystis 41 
blooms, and thus microcystins concentrations, will increase in source water from the south Delta is 42 
unknown, it cannot be determined whether Alternative 1B would result in increased or decreased 43 
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levels of microcystins in the mixture of source waters exported from Banks and Jones pumping 1 
plants. 2 

Ambient meteorological conditions would be the primary driver of Delta water temperatures, and 3 
climate warming, not water operations, would determine future water temperatures in the Delta.  4 
Increasing water temperatures due to climate change could lead to earlier attainment of the water 5 
temperature threshold required to initiate Microcystis bloom formation, and therefore earlier 6 
occurrences of Microcystis blooms in the Delta, as well as increases in the duration and magnitude. 7 
However, these temperature-related changes would not be different from what would occur under 8 
the No Action Alternative.  Modeled hydraulic residence times in the Delta are projected to increase 9 
in the summer and fall periods in the north and west Delta and in the summer in Cache Slough, the 10 
east Delta, and south Delta relative to the No Action Alternative.  Siting and design of restoration 11 
areas would have a substantial influence on the magnitude of residence time increases under 12 
Alternative 1B.  The modeled increase in hydraulic residence time in the Delta could result in an 13 
increase in the frequency, magnitude, and geographic extent of Microcystis blooms, and thus 14 
microcystin levels. Mitigation Measure WQ-32a and WQ-32b are available to reduce the effects of 15 
degraded water quality, and therefore potential public health effects, in the Delta due to Microcystis.  16 
However, because the effectiveness of these mitigation measures to result in feasible measures for 17 
reducing water quality effects, and therefore potential public health effects, is uncertain, the effect 18 
would still be considered adverse. 19 

CEQA Conclusion: Under Alternative 1B, operation of the water conveyance facilities is not expected 20 
to promote Microcystis bloom formation in the reservoirs and watersheds upstream of the Delta.  21 
Microcystis blooms in the Export Service Areas could increase due to increased water temperatures 22 
resulting from climate change, but not due to water conveyance facility operations. Hydraulic 23 
residence times in the Export Service Area would not be affected by operations of CM1, and 24 
therefore conditions in those areas would not be more conducive to Microcystis bloom formation. 25 
Water exported from the Delta to the Export Service Area is expected to be a mixture of Microcystis-26 
affected source water from the south Delta intakes and unaffected source water from the 27 
Sacramento River.  Because of this, it cannot be determined whether operations and maintenance 28 
under Alternative 1B would result in increased or decreased levels of Microcystis and microcystins 29 
in the mixture of source waters exported from Banks and Jones pumping plants.   30 

Water temperatures and hydraulic residence times in the Delta are expected to increase, which 31 
could result in an increase in Microcystis blooms and therefore microcystin levels.  However, the 32 
water temperature increases in the Delta would be due to climate change primarily and not due to 33 
operation of the  water conveyance facilities.  Increases in Delta residence times would be due in 34 
small part to climate change and sea level rise, but due to a greater degree to operation of the water 35 
conveyance facilities and hydrodynamic impacts of restoration included in CM2 and CM4.   36 
Consequently, it is possible that increases in the frequency, magnitude, and geographic extent of 37 
Microcystis blooms in the Delta would occur due to the operations and maintenance of the water 38 
conveyance facilities and the hydrodynamic impacts of restoration under CM2 and CM4. 39 
Accordingly, beneficial uses including drinking water and recreational waters would be impacted 40 
and, as a result, public health.  Therefore, this impact would be significant.   41 

Implementation of Mitigation Measure WQ-32a and WQ-32b may reduce degradation of Delta water 42 
quality due to Microcystis. Mitigation Measure WQ-32a requires that hydraulic residence time 43 
considerations be incorporated into restoration area site design for CM2 and CM4 using the best 44 
available science at the time of design. Mitigation Measure WQ-32b requires that the project 45 
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proponents monitor for Microcystis abundance in the Delta and use appropriate statistical methods 1 
to determine whether increases in abundance are significant.  This mitigation measure also requires 2 
that if Microcystis abundance increases (relative to Existing Conditions), the project proponents will 3 
investigate and evaluate measures that could be taken to reduce hydraulic residence time in the 4 
affected areas of the Delta. However, because the effectiveness of these mitigation measures to 5 
result in feasible measures for reducing water quality effects, and therefore potential public health 6 
effects, is uncertain, this impact would be significant and unavoidable. 7 

Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 8 
Microcystis Blooms 9 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A 10 
in Chapter 8, Water Quality. 11 

Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 12 
Water Residence Time 13 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A 14 
in Chapter 8, Water Quality. 15 

Impact PH-9: Increase in Microcystis Bloom Formation as a Result of Implementing CM2 and 16 
CM4. 17 

NEPA Effects: The amount and location of habitat restoration and enhancement that would occur 18 
under Alternative 1B would be the same as that described under Alternative 1A. Restoration 19 
activities implemented under CM2 and CM4 that would create shallow backwater areas could result 20 
in local increases in water temperature that may encourage Microcystis growth during the summer 21 
bloom season. This would result in further degradation of water quality beyond the hydrodynamic 22 
effects of CM2 and CM4 on Microcystis blooms identified in Impact PH-8. An increase in Microcystis 23 
blooms with implementation of CM2 and CM4 could potentially result in adverse effects on public 24 
health through exposure via drinking water quality and recreational waters.   Mitigation Measures 25 
WQ-32a and WQ-32b may reduce the combined effect on Microcystis from increased local water 26 
temperatures and water residence time. The effectiveness of these mitigation measures to result in 27 
feasible measures for reducing water quality effects, and therefore potential public health effects, is 28 
uncertain.  This would be an adverse effect.  29 

CEQA Conclusion: Restoration activities implemented under CM2 and CM4 that create shallow 30 
backwater areas could result in local increases in water temperature conducive to Microcystis 31 
growth during summer bloom season. This could compound the water quality degradation that may 32 
result from the hydrodynamic impacts from CM2 and CM4 discussed in Impact PH-8 and result in 33 
additional water quality degradation such that beneficial uses are affected. An increase in 34 
Microcystis blooms could potentially result in impacts on public health through exposure via 35 
drinking water quality and recreational waters. Therefore, this impact would be significant.  36 
Mitigation Measures WQ-32a and WQ-32b may reduce the combined effect on Microcystis from 37 
increased local water temperatures and water residence time. The effectiveness of these mitigation 38 
measures to result in feasible measures for reducing water quality effects, and therefore potential 39 
public health effects, is uncertain. Therefore, this impact would be significant and unavoidable. 40 
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Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 1 
Microcystis Blooms 2 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A 3 
in Chapter 8, Water Quality. 4 

Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 5 
Water Residence Time 6 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A 7 
in Chapter 8, Water Quality. 8 

25.3.3.4 Alternative 1C—Dual Conveyance with West Alignment and 9 

Intakes W1–W5 (15,000 cfs; Operational Scenario A) 10 

Impact PH-1: Increase in Vector-Borne Diseases as a Result of Construction and Operation of 11 
the Water Conveyance Facilities 12 

NEPA Effects: As with Alternative 1A, implementation of CM1 under Alternative 1C would involve 13 
construction and operation of five north Delta intakes, up to 15 solids lagoons, five sedimentation 14 
basins, and Byron Tract Forebay. Sedimentation basins and solids lagoons near the intakes have the 15 
potential to provide habitat for vectors that transmit diseases (e.g., mosquitoes) because of the large 16 
volumes of water that would be held within these areas. The depth, design, and operation of the 17 
sedimentation basins and solids lagoons would prevent the development of suitable mosquito 18 
habitat (Figure 25-1). Specifically, the basins would be too deep and the constant movement of 19 
water would prevent mosquitoes from breeding and multiplying. Sedimentation basins would be 20 
120 feet long by 40 feet wide by 55 feet deep, and solids lagoons would be 165 feet long by 86 feet 21 
wide by 10 feet deep.  22 

Although the proposed Byron Tract Forebay would increase surface water within the study area, it 23 
is unlikely that the forebay would provide suitable breeding habitat for mosquitoes given that the 24 
water in these forebay would not be stagnant and would be too deep. However, the shallow edges of 25 
the forebay could provide suitable mosquito breeding habitat if emergent vegetation or other 26 
aquatic plants (e.g., pond weed) were allowed to grow. However, as part of the regular maintenance 27 
of the forebay, floating vegetation such pond weed would be harvested to maintain flow and forebay 28 
capacity.   29 

Although construction and operation of the water conveyance facilities would increase surface 30 
water area in the Plan Area and therefore potentially provide habitat for vectors that transmit 31 
diseases (e.g., mosquitoes), DWR would consult and coordinate with San Joaquin County and 32 
Sacramento-Yolo County MVCDs and prepare and implement MMPs. BMPs to be implemented as 33 
part of the MMPs would help control mosquitoes.These BMPs would be consistent with practices 34 
presented in the California Department of Public Health’s Best Management Practices for Mosquito 35 
Control in California (California Department of Public Health 2012). Activities will include, but not be 36 
limited to: testing for mosquito larvae during the high mosquito season (June through September), 37 
introducing biological controls such as mosquitofish if mosquitoes are present, and introducing 38 
physical controls (e.g., discharging water more frequently or increasing circulation) if mosquitoes 39 
are present. Accordingly, as described under Alternative 1A, construction and operation of the 40 
intakes, solids lagoons, and/or sedimentation basins under Alternative 1C would not substantially 41 
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increase suitable vector habitat, and would not substantially increase vector-borne diseases. 1 
Therefore, no adverse effects would result. 2 

CEQA Conclusion: As with Alternative 1A, implementation of CM1 under Alternative 1C would 3 
involve construction and operation of solids lagoons, sedimentation basins and Byron Tract 4 
Forebay. These areas could provide suitable habitat for vectors (i.e., mosquitoes).  During 5 
operations, water depth and circulation would prevent the solids lagoons and sedimentation basins 6 
from substantially increasing suitable vector habitat. However, the shallow edges on the periphery 7 
of Byron Tract Forebay could potentially provide suitable mosquito breeding habitat if emergent 8 
vegetation or other aquatic plants (e.g., pond weed) were allowed to grow. To minimize the 9 
potential for impacts related to increasing suitable vector habitat within the study area, DWR would 10 
consult and coordinate with San Joaquin County and Sacramento-Yolo County MVCDs and prepare 11 
and implement MMPs. BMPs to be implemented as part of the MMPs would help control mosquitoes 12 
(see Impact PH-1 under Alternative 1A). These BMPs would be consistent with practices presented 13 
in the California Department of Public Health’s Best Management Practices for Mosquito Control in 14 
California (California Department of Public Health 2012).Accordingly, construction and operation of 15 
the water conveyance facilities under Alternative 1C would not result in a substantial increase in 16 
vector-borne diseases and the impact would be less than significant. No mitigation is required. 17 

Impact PH-2: Exceedances of Water Quality Criteria for Constituents of Concern Such That 18 
There Is an Adverse Effect on Public Health as a Result of Operation of the Water Conveyance 19 
Facilities 20 

Mitigation Measure WQ-5: Avoid, Minimize, or Offset, as Feasible, Adverse Water Quality 21 
Conditions; Site and Design Restoration Sites to Reduce Bromide Increases in Barker 22 
Slough 23 

Please see Mitigation Measure WQ-5 under Impact PH-2 in the discussion of Alternative 1A. 24 

Impact PH-8: Increase in Microcystis Bloom Formation as a Result of Operation of the Water 25 
Conveyance Facilities. 26 

NEPA Effects: Water operations under Alternative 1C would be the same as under Alternative 1A.  27 
Therefore, potential effects on public health due to changes in water quality and beneficial uses as a 28 
result of Microcystis blooms and microcystin levels would be the same. Any modified reservoir 29 
operations under Alternative 1C are not expected to promote Microcystis production upstream of 30 
the Delta or in the rivers and streams of the Sacramento River watershed, watersheds of the eastern 31 
tributaries (Cosumnes, Mokelumne, and Calaveras Rivers), and the San Joaquin River upstream of 32 
the Delta.  33 

As described in Chapter 8, Water Quality, Microcystis blooms in the Export Service Areas could 34 
increase due to increased water temperatures resulting from climate change, but not due to water 35 
conveyance facility operations. Similarly, hydraulic residence times in the Export Service Area 36 
would not be affected by operations of CM1.  Accordingly, conditions would not be more conducive 37 
to Microcystis bloom formation. Water diverted from the Sacramento River in the north Delta is 38 
expected to be unaffected by Microcystis.  However, the fraction of water flowing through the Delta 39 
that reaches the existing south Delta intakes is expected to be influenced by an increase Microcystis 40 
blooms, as discussed below.  Therefore, relative to the No Action Alternative, the addition of 41 
Sacramento River water from the north Delta under Alternative 1C would dilute Microcystis and 42 
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microcystins in water diverted from the south Delta.  Because the degree to which Microcystis 1 
blooms, and thus microcystins concentrations, will increase in source water from the south Delta is 2 
unknown, it cannot be determined whether Alternative 1C would result in increased or decreased 3 
levels of microcystins in the mixture of source waters exported from Banks and Jones pumping 4 
plants. 5 

Ambient meteorological conditions would be the primary driver of Delta water temperatures, and 6 
climate warming, not water operations, would determine future water temperatures in the Delta.  7 
Increasing water temperatures due to climate change could lead to earlier attainment of the water 8 
temperature threshold required to initiate Microcystis bloom formation, and therefore earlier 9 
occurrences of Microcystis blooms in the Delta, as well as increases in the duration and magnitude. 10 
However, these temperature-related changes would not be different from what would occur under 11 
the No Action Alternative.  Modeled hydraulic residence times in the Delta are projected to increase 12 
in the summer and fall periods in the north and west Delta and in the summer in Cache Slough, the 13 
east Delta, and south Delta relative to the No Action Alternative.  Siting and design of restoration 14 
areas would have a substantial influence on the magnitude of residence time increases under 15 
Alternative 1C.  The modeled increase in residence time in the Delta could result in an increase in 16 
the frequency, magnitude, and geographic extent of Microcystis blooms, and thus microcystin levels. 17 
Therefore, impacts on beneficial uses, including drinking water and recreational waters, could occur 18 
and public health could be affected. Accordingly, this would be considered an adverse effect.  19 

Mitigation Measure WQ-32a and WQ-32b are available to reduce the effects of degraded water 20 
quality, and therefore potential public health effects, in the Delta due to Microcystis.  However, 21 
because the effectiveness of these mitigation measures to result in feasible measures for reducing 22 
water quality effects, and therefore potential public health effects,  is uncertain, the effect would still 23 
be considered adverse. 24 

CEQA Conclusion: Under Alternative 1C, operation of the water conveyance facilities is not expected 25 
to promote Microcystis bloom formation in the reservoirs and watersheds upstream of the Delta.  26 
Microcystis blooms in the Export Service Areas could increase due to increased water temperatures 27 
resulting from climate change, but not due to water conveyance facility operations. Residence times 28 
in the Export Service Area would not be affected by operations of CM1, and therefore conditions in 29 
those areas would not be more conducive to Microcystis bloom formation. Water exported from the 30 
Delta to the Export Service Area is expected to be a mixture of Microcystis-affected source water 31 
from the south Delta intakes and unaffected source water from the Sacramento River.  Because of 32 
this, it cannot be determined whether operations and maintenance under Alternative 1C would 33 
result in increased or decreased levels of Microcystis and microcystins in the mixture of source 34 
waters exported from Banks and Jones pumping plants.   35 

Water temperatures and hydraulic residence times in the Delta are expected to increase, which 36 
could result in an increase in Microcystis blooms and therefore microcystin levels.  However, the 37 
water temperature increases in the Delta would be due to climate change primarily and not due to 38 
operation of the  water conveyance facilities.  Increases in Delta residence times would be due in 39 
small part to climate change and sea level rise, but due to a greater degree to operation of the water 40 
conveyance facilities and hydrodynamic impacts of restoration included in CM2 and CM4.   41 
Consequently, it is possible that increases in the frequency, magnitude, and geographic extent of 42 
Microcystis blooms in the Delta would occur due to the operations and maintenance of the water 43 
conveyance facilities and the hydrodynamic impacts of restoration under CM2 and CM4. 44 



 Public Health 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

25-42 
2015 

ICF 00139.14 

 

Accordingly, beneficial uses including drinking water and  recreational waters would be impacted 1 
and, as a result, public health.  Therefore, this impact would be significant.   2 

Implementation of Mitigation Measure WQ-32a and WQ-32b may reduce degradation of Delta water 3 
quality due to Microcystis. Mitigation Measure WQ-32a requires that hydraulic residence time 4 
considerations be incorporated into restoration area site design for CM2 and CM4 using the best 5 
available science at the time of design. Mitigation Measure WQ-32b requires that the project 6 
proponents monitor for Microcystis abundance in the Delta and use appropriate statistical methods 7 
to determine whether increases in abundance are significant.  This mitigation measure also requires 8 
that if Microcystis abundance increases (relative to Existing Conditions), the project proponents will 9 
investigate and evaluate measures that could be taken to reduce residence time in the affected areas 10 
of the Delta. However, because the effectiveness of these mitigation measures to result in feasible 11 
measures for reducing water quality effects, and therefore potential public health effects, is 12 
uncertain, this impact would be significant and unavoidable. 13 

Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 14 
Microcystis Blooms 15 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A 16 
in Chapter 8, Water Quality. 17 

Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 18 
Water Residence Time 19 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A 20 
in Chapter 8, Water Quality. 21 

Impact PH-9: Increase in Microcystis Bloom Formation as a Result of Implementing CM2 and 22 
CM4. 23 

NEPA Effects: The amount and location of habitat restoration and enhancement that would occur 24 
under Alternative 1C would be the same as that described under Alternative 1A. Restoration 25 
activities implemented under CM2 and CM4 that would create shallow backwater areas could result 26 
in local increases in water temperature that may encourage Microcystis growth during the summer 27 
bloom season. This would result in further degradation of water quality beyond the hydrodynamic 28 
effects of CM2 and CM4 on Microcystis blooms identified in Impact PH-8. An increase in Microcystis 29 
blooms with implementation of CM2 and CM4 could potentially result in adverse effects on public 30 
health through exposure via drinking water quality and recreational waters.   Mitigation Measures 31 
WQ-32a and WQ-32b may reduce the combined effect on Microcystis from increased local water 32 
temperatures and water residence time. The effectiveness of these mitigation measures to result in 33 
feasible measures for reducing water quality effects, and therefore potential public health effects, is 34 
uncertain.  This would be an adverse effect. 35 

CEQA Conclusion: Restoration activities implemented under CM2 and CM4 that create shallow 36 
backwater areas could result in local increases in water temperature conducive to Microcystis 37 
growth during summer bloom season. This could compound the water quality degradation that may 38 
result from the hydrodynamic impacts from CM2 and CM4 discussed in Impact PH-8 and result in 39 
additional water quality degradation such that beneficial uses are affected. An increase in 40 
Microcystis blooms could potentially result in impacts on public health through exposure via 41 
drinking water quality and recreational waters. Therefore, this impact would be significant.  42 
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Mitigation Measures WQ-32a and WQ-32b may reduce the combined effect on Microcystis from 1 
increased local water temperatures and hydraulic residence time. The effectiveness of these 2 
mitigation measures to result in feasible measures for reducing water quality effects, and therefore 3 
potential public health effects, is uncertain. Therefore, this impact would be significant and 4 
unavoidable. 5 

Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 6 
Microcystis Blooms 7 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A 8 
in Chapter 8, Water Quality. 9 

Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 10 
Water Residence Time 11 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A 12 
in Chapter 8, Water Quality. 13 

25.3.3.5 Alternative 2A—Dual Conveyance with Pipeline/Tunnel and Five 14 

Intakes (15,000 cfs; Operational Scenario B) 15 

Impact PH-1: Increase in Vector-Borne Diseases as a Result of Construction and Operation of 16 
the Water Conveyance Facilities 17 

NEPA Effects: As with Alternative 1A, implementation of CM1 under Alternative 2A would involve 18 
construction and operation of up to 15 solids lagoons, five sedimentation basins, Byron Tract 19 
Forebay, an intermediate forebay, and a 350-acre inundation area adjacent to the intermediate 20 
forebay. Sedimentation basins, solids lagoons, the intermediate forebay inundation area, and the 21 
periphery of the intermediate forebay and Byron Tract Forebay have the potential to provide habitat 22 
for vectors that transmit diseases (e.g., mosquitoes) because of the large volumes of water that 23 
would be held within these areas. The depth, design, and operation of the sedimentation basins and 24 
solids lagoons would prevent the development of suitable mosquito habitat (Figure 25-1). 25 
Specifically, the basins would be too deep and the constant movement of water would prevent 26 
mosquitoes from breeding and multiplying. Sedimentation basins would be approximately 120 feet 27 
long by 40 feet wide by 55 feet deep, and solids lagoons would be approximately 165 feet long by 86 28 
feet wide by 10 feet deep. Furthermore, use of the 350-acre inundation area would be limited to 29 
forebay emergency overflow situations and water would be pumped, creating circulation such that 30 
the area would have a low potential for creating suitable vector habitat. Similarly, water in the 31 
intermediate forebay and the Byron Tract Forebay would be circulated regularly and, with the 32 
exception of shallower areas around the periphery, would be too deep to provide suitable mosquito 33 
habitat. The shallower edges of the forebays could provide suitable mosquito breeding habitat if 34 
emergent vegetation or other aquatic plants (e.g., pond weed) were allowed to grow. 35 

To minimize the potential for impacts related to increasing suitable vector habitat within the study 36 
area, DWR would consult and coordinate with San Joaquin County and Sacramento-Yolo County 37 
MVCDs and prepare and implement MMPs. BMPs to be implemented as part of the MMPs would help 38 
control mosquitoes (see Impact PH-1 under Alternative 1A). These BMPs would be consistent with 39 
practices presented in the California Department of Public Health’s Best Management Practices for 40 
Mosquito Control in California (California Department of Public Health 2012).Implementation of 41 
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these BMPs would reduce the likelihood that BDCP operations would require an increase in 1 
abatement activities by the local MVCDs. Therefore, as described under Alternative 1A, construction 2 
and operation of the intakes, solids lagoons, sedimentation basins, the forebays, and the 3 
intermediate forebay inundation area under Alternative 2A would not substantially increase 4 
suitable vector habitat and would not substantially increase vector-borne diseases. Accordingly, no 5 
adverse effects on public health would result. 6 

CEQA Conclusion: As with Alternative 1A, implementation of CM1 under Alternative 2A would 7 
involve construction and operation of solids lagoons, sedimentation basins, an intermediate forebay 8 
and associated 350-acre inundation area, and  Byron Tract Forebay. While these facilities could 9 
provide suitable habitat for vectors (e.g., mosquitoes), water depth and circulation would prevent 10 
the areas from substantially increasing suitable vector habitat. The inundation area would only be 11 
used during emergency overflow situations and water would be pumped back into the intermediate 12 
forebay, creating circulation that would discourage mosquito breeding. The shallower periphery of 13 
the intermediate forebay and Bryon Tract Forebay could provide suitable mosquito breeding 14 
habitat.  15 

To minimize the potential for impacts related to increasing suitable vector habitat within the study 16 
area, DWR would consult and coordinate with San Joaquin County and Sacramento-Yolo County 17 
MVCDs and prepare and implement MMPs. BMPs to be implemented as part of the MMPs would help 18 
control mosquitoes. These BMPs would be consistent with practices presented in the California 19 
Department of Public Health’s Best Management Practices for Mosquito Control in California 20 
(California Department of Public Health 2012). See Impact PH-1 under Alternative 1A.  Accordingly, 21 
construction and operation of the water conveyance facilities under Alternative 2A would not result 22 
in a substantial increase in vector-borne diseases and the impact on public health would be less than 23 
significant. No mitigation is required. 24 

Impact PH-2: Exceedances of Water Quality Criteria for Constituents of Concern Such That 25 
There Is an Adverse Effect on Public Health as a Result of Operation of the Water Conveyance 26 
Facilities 27 

Mitigation Measure WQ-5: Avoid, Minimize, or Offset, as Feasible, Adverse Water Quality 28 
Conditions; Site and Design Restoration Sites to Reduce Bromide Increases in Barker 29 
Slough 30 

Please see Mitigation Measure WQ-5 under Impact PH-2 in the discussion of Alternative 1A. 31 

Impact PH-8: Increase in Microcystis Bloom Formation as a Result of Operation of the Water 32 
Conveyance Facilities. 33 

NEPA Effects: Because factors that affect Microcystis abundance in waters upstream of the Delta, in 34 
the Delta, and in the SWP/CVP Export Services Areas under Alternative 1A would similarly change 35 
under Alternative 2A, Microcystis abundance, and thus microcystins concentrations, in water bodies 36 
of the affected environment under Alternative 2A would be very similar (i.e., nearly the same) to 37 
those discussed for Alternative 1A.  38 

As described in Chapter 8, Water Quality, although Microcystis blooms have not occurred in the 39 
Export Service Areas, conditions in the Export Service Areas under Alternative 2A may become more 40 
conducive to Microcystis bloom formation because water temperatures will increase in the Export 41 
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Service Areas due to the expected increase in ambient air temperatures resulting from climate 1 
change, but not from operation of the water conveyance facilities.  2 

Like Alternative 1A, elevated ambient water temperatures would occur in the Delta under 3 
Alternative 2A, which could lead to earlier occurrences of Microcystis blooms in the Delta, and 4 
increase the overall duration and magnitude of blooms.  However, as described in Chapter 8, Water 5 
Quality, the increase in Delta water temperatures, and consequent potential increase in Microcystis 6 
blooms, would be driven entirely by climate change, not by operation of water conveyance facilities. 7 
There would be differences in the direction and magnitude of hydraulic residence time changes 8 
during the Microcystis bloom period due to operation of the water conveyance facilities under 9 
Alternative 2A compared to Alternative 1A, relative to the No Action Alternative. As a result, 10 
Microcystis blooms, and therefore microcystin, could increase in surface waters throughout the 11 
Delta. Mitigation Measure WQ-32a and WQ-32b are available to reduce the effects of degraded water 12 
quality in the Delta.  Although there is uncertainty regarding this impact, the effects on Microcystis 13 
from implementing CM1 is determined to be adverse. 14 

CEQA Conclusion: Under Alternative 2A, operation of the water conveyance facilities is not expected 15 
to promote Microcystis bloom formation in the reservoirs and watersheds upstream of the Delta.  16 
Microcystis blooms in the Export Service Areas could increase due to increased water temperatures 17 
resulting from climate change, but not due to water conveyance facility operations. Residence times 18 
in the Export Service Area would not be affected by operations of CM1, and therefore conditions in 19 
those areas would not be more conducive to Microcystis bloom formation. Water exported from the 20 
Delta to the Export Service Area is expected to be a mixture of Microcystis-affected source water 21 
from the south Delta intakes and unaffected source water from the Sacramento River.  Because of 22 
this, it cannot be determined whether operations and maintenance under Alternative 2A would 23 
result in increased or decreased levels of Microcystis and microcystins in the mixture of source 24 
waters exported from Banks and Jones pumping plants.   25 

Water temperatures and hydraulic residence times in the Delta are expected to increase, which 26 
could result in an increase in Microcystis blooms and therefore microcystin levels.  However, the 27 
water temperature increases in the Delta would be due to climate change and not due to operation 28 
of the  water conveyance facilities. Increases in Delta residence times would be due in small part to 29 
climate change and sea level rise, but due to a greater degree to operation of the water conveyance 30 
facilities and hydrodynamic impacts of restoration included in CM2 and CM4.   Consequently, it is 31 
possible that increases in the frequency, magnitude, and geographic extent of Microcystis blooms in 32 
the Delta would occur due to the operations and maintenance of the water conveyance facilities and 33 
the hydrodynamic impacts of restoration under CM2 and CM4. Accordingly, beneficial uses including 34 
drinking water and recreational waters would be impacted and, as a result, public health.  Therefore, 35 
this impact would be significant.   36 

Implementation of Mitigation Measure WQ-32a and WQ-32b may reduce degradation of Delta water 37 
quality due to Microcystis. Mitigation Measure WQ-32a requires that hydraulic residence time 38 
considerations be incorporated into restoration area site design for CM2 and CM4 using the best 39 
available science at the time of design. Mitigation Measure WQ-32b requires that the project 40 
proponents monitor for Microcystis abundance in the Delta and use appropriate statistical methods 41 
to determine whether increases in abundance are significant.  This mitigation measure also requires 42 
that if Microcystis abundance increases (relative to Existing Conditions), the project proponents will 43 
investigate and evaluate measures that could be taken to reduce residence time in the affected areas 44 
of the Delta. However, because the effectiveness of these mitigation measures to result in feasible 45 
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measures for reducing water quality effects, and therefore potential public health effects, is 1 
uncertain, this impact would be significant and unavoidable. 2 

Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 3 
Microcystis Blooms 4 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A 5 
in Chapter 8, Water Quality. 6 

Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 7 
Water Residence Time 8 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A 9 
in Chapter 8, Water Quality. 10 

Impact PH-9: Increase in Microcystis Bloom Formation as a Result of Implementing CM2 and 11 
CM4. 12 

NEPA Effects: The amount and location of habitat restoration and enhancement that would occur 13 
under Alternative 2A would be the same as that described under Alternative 1A. Restoration 14 
activities implemented under CM2 and CM4 that would create shallow backwater areas could result 15 
in local increases in water temperature that may encourage Microcystis growth during the summer 16 
bloom season. This would result in further degradation of water quality beyond the hydrodynamic 17 
effects of CM2 and CM4 on Microcystis blooms identified in Impact PH-8. An increase in Microcystis 18 
blooms with implementation of CM2 and CM4 could potentially result in adverse effects on public 19 
health through exposure via drinking water quality and recreational waters.   Mitigation Measures 20 
WQ-32a and WQ-32b may reduce the combined effect on Microcystis from increased local water 21 
temperatures and water residence time. The effectiveness of these mitigation measures to result in 22 
feasible measures for reducing water quality effects, and therefore potential public health effects, is 23 
uncertain. This would be an adverse effect. 24 

CEQA Conclusion: The effects of CM2 and CM4 on Microcystis under Alternative 2A are the same as 25 
those discussed for Alternative 1A.  Restoration activities implemented under CM2 and CM4 that 26 
create shallow backwater areas could result in local increases in water temperature conducive to 27 
Microcystis growth during summer bloom season. This could compound the water quality 28 
degradation that may result from the hydrodynamic impacts from CM2 and CM4 discussed in Impact 29 
PH-8 and result in additional water quality degradation such that beneficial uses are affected. An 30 
increase in Microcystis blooms could potentially result in impacts on public health through exposure 31 
via drinking water quality and recreational waters. Therefore, this impact would be significant.  32 
Mitigation Measures WQ-32a and WQ-32b may reduce the combined effect on Microcystis from 33 
increased local water temperatures and water residence time. The effectiveness of these mitigation 34 
measures to result in feasible measures for reducing water quality effects, and therefore potential 35 
public health effects, is uncertain. Therefore, this impact would be significant and unavoidable. 36 

Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 37 
Microcystis Blooms 38 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A 39 
in Chapter 8, Water Quality. 40 
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Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 1 
Water Residence Time 2 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A 3 
in Chapter 8, Water Quality. 4 

25.3.3.6 Alternative 2B—Dual Conveyance with East Alignment and Five 5 

Intakes (15,000 cfs; Operational Scenario B) 6 

Impact PH-1: Increase in Vector-Borne Diseases as a Result of Construction and Operation of 7 
the Water Conveyance Facilities 8 

NEPA Effects: As with Alternative 1A, implementation of CM1 under Alternative 2B would involve 9 
construction and operation of up to 15 solids lagoons, 5 sedimentation basins and Bryon Tract 10 
Forebay. These facilities have the potential to provide habitat for vectors that transmit diseases (e.g., 11 
mosquitoes) because of the large volumes of water that would be held within these areas. 12 
Sedimentation basins would be 120 feet long by 40 feet wide by 55 feet deep, and solids lagoons 13 
would be 165 feet long by 86 feet wide by 10 feet deep. The depth, design, and operation of the 14 
sedimentation basins and solids lagoons would prevent the development of suitable mosquito 15 
habitat (Figure 25-1). Specifically, the basins would be too deep and the constant movement of 16 
water would prevent mosquitoes from breeding and multiplying. 17 

Although the proposed Byron Tract Forebay would increase surface water within the study area, it 18 
is unlikely that the forebay would provide suitable breeding habitat for mosquitoes given that the 19 
water in this forebay would not be stagnant and would be too deep. However, the shallow edges of 20 
the forebay could potentially provide suitable mosquito breeding habitat if emergent vegetation or 21 
other aquatic plants (e.g., pond weed) were allowed to grow. However, as part of the regular 22 
maintenance of the forebay, floating vegetation such as pond weed would be harvested to maintain 23 
flow and forebay capacity.   24 

To minimize the potential for causing impacts related to increasing suitable mosquito habitat in the 25 
Plan Area, DWR would consult and coordinate with San Joaquin County and Sacramento-Yolo 26 
County MVCDs and prepare and implement MMPs. BMPs to be implemented as part of the MMPs 27 
would help control mosquitoes. These BMPs would be consistent with practices presented in the 28 
California Department of Public Health’s Best Management Practices for Mosquito Control in 29 
California (California Department of Public Health 2012). See Impact PH-1 under Alternative 1A. 30 
Therefore, as described for Alternative 1A, construction and operation of the water conveyance 31 
facilities under Alternative 2B would not substantially increase suitable vector habitat and would 32 
not substantially increase vector-borne diseases. No adverse effects would result. 33 

CEQA Conclusion: As with Alternative 1A, implementation of CM1 under Alternative 2B would 34 
involve construction and operation of solids lagoons, sedimentation basins, and the Byron Tract 35 
Forebay. These areas could provide suitable habitat for vectors (e.g., mosquitoes). During 36 
operations, water depth and circulation would prevent these areas from substantially increasing 37 
suitable vector habitat. However,  the shallow edges on the periphery of Byron Tract Forebay could 38 
potentially provide suitable mosquito breeding habitat if emergent vegetation or other aquatic 39 
plants (e.g., pond weed) were allowed to grow. To minimize the potential for impacts related to 40 
increasing suitable vector habitat within the study area,   These BMPs would be consistent with 41 
practices presented in the California Department of Public Health’s Best Management Practices for 42 
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Mosquito Control in California (California Department of Public Health 2012). Therefore, 1 
construction and operation of the water conveyance facilities under Alternative 2B would not result 2 
in a substantial increase in vector-borne diseases and the impact would be less than significant. No 3 
mitigation is required. 4 

Impact PH-2: Exceedances of Water Quality Criteria for Constituents of Concern Such That 5 
There Is an Adverse Effect on Public Health as a Result of Operation of the Water Conveyance 6 
Facilities 7 

Mitigation Measure WQ-5: Avoid, Minimize, or Offset, as Feasible, Adverse Water Quality 8 
Conditions; Site and Design Restoration Sites to Reduce Bromide Increases in Barker 9 
Slough 10 

Please see Mitigation Measure WQ-5 under Impact PH-2 in the discussion of Alternative 1A. 11 

Impact PH-8: Increase in Microcystis Bloom Formation as a Result of Operation of the Water 12 
Conveyance Facilities. 13 

NEPA Effects: Water operations under Alternative 2B would be the same as under Alternative 2A.  14 
Therefore, potential effects on public health due to changes in water quality and beneficial uses as a 15 
result of Microcystis blooms and microcystin levels would be the same.   16 

Any modified reservoir operations under Alternative 2B are not expected to promote Microcystis 17 
production in waters upstream of the Delta.  As described in Chapter 8, Water Quality, Microcystis 18 
blooms in the Export Service Areas could increase due to increased water temperatures resulting 19 
from climate change, but not due to water conveyance facility operations. Similarly, hydraulic 20 
residence times in the Export Service Area would not be affected by operations of CM1.  Accordingly, 21 
conditions would not be more conducive to Microcystis bloom formation. Water diverted from the 22 
Sacramento River in the north Delta is expected to be unaffected by Microcystis.  However, the 23 
fraction of water flowing through the Delta that reaches the existing south Delta intakes is expected 24 
to be influenced by an increase Microcystis blooms, as discussed below.  Therefore, relative to the No 25 
Action Alternative, the addition of Sacramento River water from the north Delta under Alternative 26 
2B would dilute Microcystis and microcystins in water diverted from the south Delta.  Because the 27 
degree to which Microcystis blooms, and thus microcystins concentrations, will increase in source 28 
water from the south Delta is unknown, it cannot be determined whether Alternative 2B would 29 
result in increased or decreased levels of microcystins in the mixture of source waters exported 30 
from Banks and Jones pumping plants. 31 

Ambient meteorological conditions would be the primary driver of Delta water temperatures, and 32 
climate warming, not water operations, would determine future water temperatures in the Delta.  33 
Increasing water temperatures could lead to earlier attainment of the water temperature threshold 34 
required to initiate Microcystis bloom formation, and therefore earlier occurrences of Microcystis 35 
blooms in the Delta, as well as increases in the duration and magnitude. However, these 36 
temperature-related changes would not be different from what would occur under the No Action 37 
Alternative.  Siting and design of restoration areas would have a substantial influence on the 38 
magnitude of hydraulic residence time increases under Alternative 2B.  The modeled increase in 39 
residence time in the Delta could result in an increase in the frequency, magnitude, and geographic 40 
extent of Microcystis blooms, and thus microcystin levels. Therefore, impacts on beneficial uses, 41 
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including drinking water and recreational waters, could occur and public health could be affected. 1 
Accordingly, this would be considered an adverse effect.  2 

Mitigation Measure WQ-32a and WQ-32b are available to reduce the effects of degraded water 3 
quality, and therefore potential public health effects, in the Delta due to Microcystis.  However, 4 
because the effectiveness of these mitigation measures to result in feasible measures for reducing 5 
water quality effects, and therefore potential public health effects, is uncertain, the effect would still 6 
be considered adverse. 7 

CEQA Conclusion: Under Alternative 2B, operation of the water conveyance facilities is not expected 8 
to promote Microcystis bloom formation in the reservoirs and watersheds upstream of the Delta.  9 
Microcystis blooms in the Export Service Areas could increase due to increased water temperatures 10 
resulting from climate change, but not due to water conveyance facility operations. Residence times 11 
in the Export Service Area would not be affected by operations of CM1, and therefore conditions in 12 
those areas would not be more conducive to Microcystis bloom formation. Water exported from the 13 
Delta to the Export Service Area is expected to be a mixture of Microcystis-affected source water 14 
from the south Delta intakes and unaffected source water from the Sacramento River.  Because of 15 
this, it cannot be determined whether operations and maintenance under Alternative 2B would 16 
result in increased or decreased levels of Microcystis and microcystins in the mixture of source 17 
waters exported from Banks and Jones pumping plants.   18 

Water temperatures and hydraulic residence times in the Delta are expected to increase, which 19 
could result in an increase in Microcystis blooms and therefore microcystin levels.  However, the 20 
water temperature increases in the Delta would be due to climate change primarily and not due to 21 
operation of the  water conveyance facilities.  Increases in Delta residence times would be due in 22 
small part to climate change and sea level rise, but due to a greater degree to operation of the water 23 
conveyance facilities and hydrodynamic impacts of restoration included in CM2 and CM4.   24 
Consequently, it is possible that increases in the frequency, magnitude, and geographic extent of 25 
Microcystis blooms in the Delta would occur due to the operations and maintenance of the water 26 
conveyance facilities and the hydrodynamic impacts of restoration under CM2 and CM4. 27 
Accordingly, beneficial uses including drinking water and recreational waters would be impacted 28 
and, as a result, there could be potential impacts on public health.  Therefore, this impact would be 29 
significant.   30 

Implementation of Mitigation Measure WQ-32a and WQ-32b may reduce degradation of Delta water 31 
quality due to Microcystis. Mitigation Measure WQ-32a requires that hydraulic residence time 32 
considerations be incorporated into restoration area site design for CM2 and CM4 using the best 33 
available science at the time of design. Mitigation Measure WQ-32b requires that the project 34 
proponents monitor for Microcystis abundance in the Delta and use appropriate statistical methods 35 
to determine whether increases in abundance are significant.  This mitigation measure also requires 36 
that if Microcystis abundance increases (relative to Existing Conditions), the project proponents will 37 
investigate and evaluate measures that could be taken to reduce residence time in the affected areas 38 
of the Delta. However, because the effectiveness of these mitigation measures to result in feasible 39 
measures for reducing water quality effects, and therefore potential public health effects, is 40 
uncertain, this impact would be significant and unavoidable. 41 
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Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 1 
Microcystis Blooms 2 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A 3 
in Chapter 8, Water Quality. 4 

Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 5 
Water Residence Time 6 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A 7 
in Chapter 8, Water Quality. 8 

Impact PH-9: Increase in Microcystis Bloom Formation as a Result of Implementing CM2 and 9 
CM4. 10 

NEPA Effects: The amount and location of habitat restoration and enhancement that would occur 11 
under Alternative 2B would be the same as that described under Alternative 1A. Restoration 12 
activities implemented under CM2 and CM4 that would create shallow backwater areas could result 13 
in local increases in water temperature that may encourage Microcystis growth during the summer 14 
bloom season. This would result in further degradation of water quality beyond the hydrodynamic 15 
effects of CM2 and CM4 on Microcystis blooms identified in Impact PH-8. An increase in Microcystis 16 
blooms with implementation of CM2 and CM4 could potentially result in adverse effects on public 17 
health through exposure via drinking water quality and recreational waters.   Mitigation Measures 18 
WQ-32a and WQ-32b may reduce the combined effect on Microcystis from increased local water 19 
temperatures and water residence time. The effectiveness of these mitigation measures to result in 20 
feasible measures for reducing water quality effects, and therefore potential public health effects, is 21 
uncertain. This would be an adverse effect. 22 

CEQA Conclusion: The effects of CM2 and CM4 on Microcystis under Alternative 2B are the same as 23 
those discussed for Alternative 1A.  Restoration activities implemented under CM2 and CM4 that 24 
create shallow backwater areas could result in local increases in water temperature conducive to 25 
Microcystis growth during summer bloom season. This could compound the water quality 26 
degradation that may result from the hydrodynamic impacts from CM2 and CM4 discussed in Impact 27 
PH-8 and result in additional water quality degradation such that beneficial uses are affected. An 28 
increase in Microcystis blooms could potentially result in impacts on public health through exposure 29 
via drinking water quality and recreational waters. Therefore, this impact would be significant.  30 
Mitigation Measures WQ-32a and WQ-32b may reduce the combined effect on Microcystis from 31 
increased local water temperatures and water residence time. The effectiveness of these mitigation 32 
measures to result in feasible measures for reducing water quality effects, and therefore potential 33 
public health effects, is uncertain. Therefore, this impact would be significant and unavoidable. 34 

Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 35 
Microcystis Blooms 36 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A 37 
in Chapter 8, Water Quality. 38 
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Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 1 
Water Residence Time 2 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A 3 
in Chapter 8, Water Quality. 4 

25.3.3.7 Alternative 2C—Dual Conveyance with West Alignment and 5 

Intakes W1–W5 (15,000 cfs; Operational Scenario B) 6 

Impact PH-1: Increase in Vector-Borne Diseases as a Result of Construction and Operation of 7 
the Water Conveyance Facilities 8 

NEPA Effects: As with Alternative 1A, implementation of CM1 under Alternative 2C would involve 9 
construction and operation of five north Delta intakes; up to 15 solids lagoons; five sedimentation 10 
basins; and Byron Tract Forebay. These facilities have the potential to provide habitat for vectors 11 
that transmit diseases (e.g., mosquitoes) because of the large volumes of water that would be held 12 
within these areas. The depth, design, and operation of the sedimentation basins and solids lagoons 13 
would prevent the development of suitable mosquito habitat (Figure 25-1). Specifically, the basins 14 
would be too deep and the constant movement of water would prevent mosquitoes from breeding 15 
and multiplying. Sedimentation basins would be 120 feet long by 40 feet wide by 55 feet deep, and 16 
solids lagoons would be 165 feet long by 86 feet wide by 10 feet deep.  17 

Although the proposed Byron Tract Forebay would increase surface water within the study area, it 18 
is unlikely that the forebay would provide suitable breeding habitat for mosquitoes given that the 19 
water in this forebay would not be stagnant and would be too deep. However, the shallow edges of 20 
the forebay could potentially provide suitable mosquito breeding habitat if emergent vegetation or 21 
other aquatic plants (e.g., pond weed) were allowed to grow. However, as part of the regular 22 
maintenance of the forebay, floating vegetation such as pond weed would be harvested to maintain 23 
flow and forebay capacity.   24 

To minimize the potential for impacts related to increasing suitable mosquito habitat in the Plan 25 
Area, DWR would consult and coordinate with San Joaquin County and Sacramento-Yolo County 26 
MVCDs and prepare and implement MMPs. BMPs to be implemented as part of the MMPs would help 27 
control mosquitoes. These BMPs would be consistent practices presented in the California 28 
Department of Public Health’s Best Management Practices for Mosquito Control in California 29 
(California Department of Public Health 2012). See Impact PH-1 under Alternative 1A. Therefore, as 30 
described for Alternative 1A, construction and operation of the intakes, solids lagoons, and/or 31 
sedimentation basins under Alternative 2C would not substantially increase suitable vector habitat 32 
and would not substantially increase vector-borne diseases. Accordingly, there would be no adverse 33 
effects on public health. 34 

CEQA Conclusion: As with Alternative 1A, implementation of CM1 under Alternative 2C would 35 
involve construction and operation of solids lagoons, sedimentation basins, and Byron Tract 36 
Forebay. These areas could provide suitable habitat for vectors (e.g., mosquitoes). During 37 
operations, water depth and circulation would prevent these areas from substantially increasing 38 
suitable vector habitat. However,  the shallow edges on the periphery of Byron Tract Forebay could 39 
potentially provide suitable mosquito breeding habitat if emergent vegetation or other aquatic 40 
plants (e.g., pond weed) were allowed to grow. To minimize the potential for impacts related to 41 
increasing suitable vector habitat within the study area,  DWR would consult and coordinate with 42 
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San Joaquin County and Sacramento-Yolo County MVCDs and prepare and implement MMPs. BMPs 1 
to be implemented as part of the MMPs would help control mosquitoes. See Impact PH-1 under 2 
Alternative 1A. These BMPs would be consistent practices presented in the California Department of 3 
Public Health’s Best Management Practices for Mosquito Control in California (California 4 
Department of Public Health 2012). Therefore, construction and operation of the water conveyance 5 
facilities under Alternative 2C would not result in a substantial increase in vector-borne diseases 6 
and the impact on public health would be less than significant. No mitigation is required. 7 

Impact PH-2: Exceedances of Water Quality Criteria for Constituents of Concern Such That 8 
There Is an Adverse Effect on Public Health as a Result of Operation of the Water Conveyance 9 
Facilities 10 

Mitigation Measure WQ-5: Avoid, Minimize, or Offset, as Feasible, Adverse Water Quality 11 
Conditions; Site and Design Restoration Sites to Reduce Bromide Increases in Barker 12 
Slough 13 

Please see Mitigation Measure WQ-5 under Impact PH-2 in the discussion of Alternative 1A. 14 

Impact PH-8: Increase in Microcystis Bloom Formation as a Result of Operation of the Water 15 
Conveyance Facilities. 16 

NEPA Effects: Water operations under Alternative 2C would be the same as under Alternative 2A.  17 
Therefore, potential effects on public health due to changes in water quality and beneficial uses as a 18 
result of Microcystis blooms and microcystin levels would be the same.   19 

Any modified reservoir operations under Alternative 2C are not expected to promote Microcystis 20 
production in waters upstream of the Delta.  As described in Chapter 8, Water Quality, Microcystis 21 
blooms in the Export Service Areas could increase due to increased water temperatures resulting 22 
from climate change, but not due to water conveyance facility operations. Similarly, hydraulic 23 
residence times in the Export Service Area would not be affected by operations of CM1.  Accordingly, 24 
conditions would not be more conducive to Microcystis bloom formation. Water diverted from the 25 
Sacramento River in the north Delta is expected to be unaffected by Microcystis.  However, the 26 
fraction of water flowing through the Delta that reaches the existing south Delta intakes is expected 27 
to be influenced by an increase Microcystis blooms, as discussed below.  Therefore, relative to the No 28 
Action Alternative, the addition of Sacramento River water from the north Delta under Alternative 29 
2C would dilute Microcystis and microcystins in water diverted from the south Delta.  Because the 30 
degree to which Microcystis blooms, and thus microcystins concentrations, will increase in source 31 
water from the south Delta is unknown, it cannot be determined whether Alternative 2C would 32 
result in increased or decreased levels of microcystins in the mixture of source waters exported 33 
from Banks and Jones pumping plants. 34 

Ambient meteorological conditions would be the primary driver of Delta water temperatures, and 35 
climate warming, not water operations, would determine future water temperatures in the Delta.  36 
Increasing water temperatures could lead to earlier attainment of the water temperature threshold 37 
required to initiate Microcystis bloom formation, and therefore earlier occurrences of Microcystis 38 
blooms in the Delta, as well as increases in the duration and magnitude. However, these 39 
temperature-related changes would not be different from what would occur under the No Action 40 
Alternative.  Siting and design of restoration areas would have a substantial influence on the 41 
magnitude of hydraulic residence time increases under Alternative 2C.  The modeled increase in 42 
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residence time in the Delta could result in an increase in the frequency, magnitude, and geographic 1 
extent of Microcystis blooms, and thus microcystin levels. Mitigation Measure WQ-32a and WQ-32b 2 
are available to reduce the effects of degraded water quality, and therefore potential public health 3 
effects, in the Delta due to Microcystis.  However, because the effectiveness of these mitigation 4 
measures to result in feasible measures for reducing water quality effects, and therefore potential 5 
public health effects, is uncertain, the effect would still be considered adverse. 6 

CEQA Conclusion: Under Alternative 2C, operation of the water conveyance facilities is not expected 7 
to promote Microcystis bloom formation in the reservoirs and watersheds upstream of the Delta.  8 
Microcystis blooms in the Export Service Areas could increase due to increased water temperatures 9 
resulting from climate change, but not due to water conveyance facility operations. Hydraulic 10 
residence times in the Export Service Area would not be affected by operations of CM1, and 11 
therefore conditions in those areas would not be more conducive to Microcystis bloom formation. 12 
Water exported from the Delta to the Export Service Area is expected to be a mixture of Microcystis-13 
affected source water from the south Delta intakes and unaffected source water from the 14 
Sacramento River.  Because of this, it cannot be determined whether operations and maintenance 15 
under Alternative 2C would result in increased or decreased levels of Microcystis and microcystins 16 
in the mixture of source waters exported from Banks and Jones pumping plants.   17 

Water temperatures and hydraulic residence times in the Delta are expected to increase, which 18 
could result in an increase in Microcystis blooms and therefore microcystin levels.  However, the 19 
water temperature increases in the Delta would be due to climate change primarily and not due to 20 
operation of the  water conveyance facilities.  Increases in Delta residence times would be due in 21 
small part to climate change and sea level rise, but due to a greater degree to operation of the water 22 
conveyance facilities and hydrodynamic impacts of restoration included in CM2 and CM4.   23 
Consequently, it is possible that increases in the frequency, magnitude, and geographic extent of 24 
Microcystis blooms in the Delta would occur due to the operations and maintenance of the water 25 
conveyance facilities and the hydrodynamic impacts of restoration under CM2 and CM4. 26 
Accordingly, beneficial uses including drinking water and recreational waters would be impacted 27 
and, as a result, there could be potential impacts on public health.  Therefore, this impact would be 28 
significant.   29 

Implementation of Mitigation Measure WQ-32a and WQ-32b may reduce degradation of Delta water 30 
quality due to Microcystis. Mitigation Measure WQ-32a requires that hydraulic residence time 31 
considerations be incorporated into restoration area site design for CM2 and CM4 using the best 32 
available science at the time of design. Mitigation Measure WQ-32b requires that the project 33 
proponents monitor for Microcystis abundance in the Delta and use appropriate statistical methods 34 
to determine whether increases in abundance are significant.  This mitigation measure also requires 35 
that if Microcystis abundance increases (relative to Existing Conditions), the project proponents will 36 
investigate and evaluate measures that could be taken to reduce residence time in the affected areas 37 
of the Delta. However, because the effectiveness of these mitigation measures to result in feasible 38 
measures for reducing water quality effects, and therefore potential public health effects, is 39 
uncertain, this impact would be significant and unavoidable. 40 

Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 41 
Microcystis Blooms 42 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A 43 
in Chapter 8, Water Quality. 44 
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Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 1 
Water Residence Time 2 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A 3 
in Chapter 8, Water Quality. 4 

Impact PH-9: Increase in Microcystis Bloom Formation as a Result of Implementing CM2 and 5 
CM4. 6 

NEPA Effects: The amount and location of habitat restoration and enhancement that would occur 7 
under Alternative 2C would be the same as that described under Alternative 1A. Restoration 8 
activities implemented under CM2 and CM4 that would create shallow backwater areas could result 9 
in local increases in water temperature that may encourage Microcystis growth during the summer 10 
bloom season. This would result in further degradation of water quality beyond the hydrodynamic 11 
effects of CM2 and CM4 on Microcystis blooms identified in Impact PH-8. An increase in Microcystis 12 
blooms with implementation of CM2 and CM4 could potentially result in adverse effects on public 13 
health through exposure via drinking water quality and recreational waters.   Mitigation Measures 14 
WQ-32a and WQ-32b may reduce the combined effect on Microcystis from increased local water 15 
temperatures and water residence time. The effectiveness of these mitigation measures to result in 16 
feasible measures for reducing water quality effects, and therefore potential public health effects, is 17 
uncertain. This would be an adverse effect. 18 

CEQA Conclusion: The effects of CM2 and CM4 on Microcystis under Alternative 2C are the same as 19 
those discussed for Alternative 1A.  Restoration activities implemented under CM2 and CM4 that 20 
create shallow backwater areas could result in local increases in water temperature conducive to 21 
Microcystis growth during summer bloom season. This could compound the water quality 22 
degradation that may result from the hydrodynamic impacts from CM2 and CM4 discussed in Impact 23 
PH-8 and result in additional water quality degradation such that beneficial uses are affected. An 24 
increase in Microcystis blooms could potentially result in impacts on public health through exposure 25 
via drinking water quality and recreational waters. Therefore, this impact would be significant.  26 
Mitigation Measures WQ-32a and WQ-32b may reduce the combined effect on Microcystis from 27 
increased local water temperatures and water residence time. The effectiveness of these mitigation 28 
measures to result in feasible measures for reducing water quality effects, and therefore potential 29 
public health effects, is uncertain. Therefore, this impact would be significant and unavoidable. 30 

Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 31 
Microcystis Blooms 32 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A 33 
in Chapter 8, Water Quality. 34 

Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 35 
Water Residence Time 36 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A 37 
in Chapter 8, Water Quality. 38 
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25.3.3.8 Alternative 3—Dual Conveyance with Pipeline/Tunnel and 1 

Intakes 1 and 2 (6,000 cfs; Operational Scenario A) 2 

Impact PH-1: Increase in Vector-Borne Diseases as a Result of Construction and Operation of 3 
the Water Conveyance Facilities 4 

NEPA Effects: Alternative 3 would be similar to Alternative 1A, but the water conveyance facilities 5 
would involve construction and operation of up to six solids lagoons, two sedimentation basins, 6 
Byron Tract Forebay, an intermediate forebay, and a 350-acre inundation area adjacent to the 7 
intermediate forebay. The mechanisms for potential public health effects from construction and 8 
operation of the water conveyance facilities are similar to those described for Alternative 1A. 9 
Specifically, sedimentation basins, solids lagoons, the intermediate forebay and associated 10 
inundation area, and Byron Tract Forebay have the potential to provide habitat for vectors that 11 
transmit diseases (e.g., mosquitoes) because of the large volumes of water that would be held within 12 
these areas.  13 

The depth, design, and operation of the sedimentation basins and solids lagoons would prevent the 14 
development of suitable mosquito habitat (Figure 25-1). Specifically, the basins would be too deep 15 
and the constant movement of water would prevent mosquitoes from breeding and multiplying. 16 
Sedimentation basins would be 120 feet long by 40 feet wide by 55 feet deep, and solids lagoons 17 
would be 165 feet long by 86 feet wide by 10 feet deep. Furthermore, use of the 350-acre inundation 18 
area would be limited to forebay emergency overflow situations and water would be pumped back 19 
to the intermediate forebay, creating circulation such that the area would have a low potential for 20 
creating suitable vector habitat. Similarly, water in the Byron Tract Forebay and intermediate 21 
forebay would be circulated regularly and, with the exception of shallower areas around the 22 
periphery, would be too deep to provide suitable mosquito habitat. The shallower edges of the 23 
forebays could provide suitable mosquito breeding habitat if emergent vegetation or other aquatic 24 
plants (e.g., pond weed) were allowed to grow.  25 

To minimize the potential for impacts related to increasing suitable vector habitat within the study 26 
area, DWR would consult and coordinate with San Joaquin County and Sacramento-Yolo County 27 
MVCDs and prepare and implement MMPs. BMPs to be implemented as part of the MMPs would help 28 
control mosquitoes (see Impact PH-1 under Alternative 1A). These BMPs would be consistent with 29 
practices presented in the California Department of Public Health’s Best Management Practices for 30 
Mosquito Control in California (California Department of Public Health 2012).Implementation of 31 
these BMPs would reduce the likelihood that BDCP operations would require an increase in 32 
abatement activities by the local MVCDs. Therefore, Alternative 3 would not substantially increase 33 
suitable vector habitat, and would not substantially increase vector-borne diseases. Accordingly, no 34 
adverse effects on public health would result. 35 

CEQA Conclusion: Implementation of CM1 under Alternative 3 would involve construction and 36 
operation of an intermediate forebay and associated 350-acre inundation area, and Bryon Tract 37 
Forebay, but fewer solids lagoons and sedimentation basins would be constructed under this 38 
alternative relative to Alternative 1A. These areas could provide suitable habitat for vectors (e.g., 39 
mosquitoes). During operations, water depth and circulation would prevent the areas from 40 
substantially increasing suitable vector habitat. However, the shallower periphery of the 41 
intermediate forebay and Bryon Tract Forebay could provide suitable mosquito breeding habitat.  42 
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To minimize the potential for impacts related to increasing suitable vector habitat within the study 1 
area, These BMPs would be consistent with practices presented in the California Department of 2 
Public Health’s Best Management Practices for Mosquito Control in California (California Department 3 
of Public Health 2012). Therefore, construction and operation of the water conveyance facilities 4 
under Alternative 3 would not result in a substantial increase in vector-borne diseases and the 5 
impact on public health would be less than significant. No mitigation is required. 6 

Impact PH-2: Exceedances of Water Quality Criteria for Constituents of Concern Such That 7 
There Is an Adverse Effect on Public Health as a Result of Operation of the Water Conveyance 8 
Facilities 9 

Mitigation Measure WQ-5: Avoid, Minimize, or Offset, as Feasible, Adverse Water Quality 10 
Conditions; Site and Design Restoration Sites to Reduce Bromide Increases in Barker 11 
Slough 12 

Please see Mitigation Measure WQ-5 under Impact PH-2 in the discussion of Alternative 1A. 13 

Impact PH-8: Increase in Microcystis Bloom Formation as a Result of Operation of the Water 14 
Conveyance Facilities. 15 

NEPA Effects: Because factors that affect Microcystis abundance in waters upstream of the Delta, in 16 
the Delta, and in the SWP/CVP Export Services Areas under Alternative 1A would similarly change 17 
under Alternative 3, Microcystis abundance, and thus microcystin concentrations, in water bodies of 18 
the affected environment under Alternative 3 would be very similar (i.e., nearly the same) to those 19 
discussed for Alternative 1A.  20 

As described in Chapter 8, Water Quality, although Microcystis blooms have not occurred in the 21 
Export Service Areas, conditions in the Export Service Areas under Alternative 3 may become more 22 
conducive to Microcystis bloom formation because water temperatures will increase in the Export 23 
Service Areas due to the expected increase in ambient air temperatures resulting from climate 24 
change, but not from operation of the water conveyance facilities. Under Alternative 3, relative to No 25 
Action Alternative, water exported to the SWP/CVP Export Service Area will be a mixture of 26 
Microcystis-affected source water from the south Delta intakes and unaffected source water from 27 
the Sacramento River, diverted at the north Delta intakes.  It cannot be determined whether 28 
operations and maintenance under Alternative 3 will result in increased or decreased levels of 29 
Microcystis and microcystins in the mixture of source waters exported from Banks and Jones 30 
pumping plants.   31 

Like Alternative 1A, elevated ambient water temperatures would occur in the Delta under 32 
Alternative 3, which could lead to earlier occurrences of Microcystis blooms in the Delta, and 33 
increase the overall duration and magnitude of blooms.  However, as described in Chapter 8, Water 34 
Quality, the increase in Delta water temperatures, and consequent potential increase in Microcystis 35 
blooms, would be driven entirely by climate change, not by operation of water conveyance facilities. 36 
There would be differences in the direction and magnitude of water residence time changes during 37 
the Microcystis bloom period due to operation of the water conveyance facilities under Alternative 3 38 
compared to Alternative 1A, relative to the No Action Alternative. As a result, Microcystis blooms, 39 
and therefore microcystin, could increase in surface waters throughout the Delta. CEQA Conclusion: 40 
Under Alternative 3, operation of the water conveyance facilities is not expected to promote 41 
Microcystis bloom formation in the reservoirs and watersheds upstream of the Delta.  Microcystis 42 
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blooms in the Export Service Areas could increase due to increased water temperatures resulting 1 
from climate change, but not due to water conveyance facility operations. Hydraulic residence times 2 
in the Export Service Area would not be affected by operations of CM1, and therefore conditions in 3 
those areas would not be more conducive to Microcystis bloom formation. Water exported from the 4 
Delta to the Export Service Area is expected to be a mixture of Microcystis-affected source water 5 
from the south Delta intakes and unaffected source water from the Sacramento River.  Because of 6 
this, it cannot be determined whether operations and maintenance under Alternative 3 would result 7 
in increased or decreased levels of Microcystis and microcystins in the mixture of source waters 8 
exported from Banks and Jones pumping plants.   9 

Water temperatures and hydraulic residence times in the Delta are expected to increase, which 10 
could result in an increase in Microcystis blooms and therefore microcystin levels.  However, the 11 
water temperature increases in the Delta would be due to climate change and not due to operation 12 
of the  water conveyance facilities. Increases in Delta residence times would be due in small part to 13 
climate change and sea level rise, but due to a greater degree to operation of the water conveyance 14 
facilities and hydrodynamic impacts of restoration included in CM2 and CM4.   Consequently, it is 15 
possible that increases in the frequency, magnitude, and geographic extent of Microcystis blooms in 16 
the Delta would occur due to the operations and maintenance of the water conveyance facilities and 17 
the hydrodynamic impacts of restoration under CM2 and CM4. Accordingly, beneficial uses including 18 
drinking water and recreational waters would be impacted and, as a result, public health.  Therefore, 19 
this impact would be significant.   20 

Implementation of Mitigation Measure WQ-32a and WQ-32b may reduce degradation of Delta water 21 
quality due to Microcystis. Mitigation Measure WQ-32a requires that hydraulic residence time 22 
considerations be incorporated into restoration area site design for CM2 and CM4 using the best 23 
available science at the time of design. Mitigation Measure WQ-32b requires that the project 24 
proponents monitor for Microcystis abundance in the Delta and use appropriate statistical methods 25 
to determine whether increases in abundance are significant.  This mitigation measure also requires 26 
that if Microcystis abundance increases (relative to Existing Conditions), the project proponents will 27 
investigate and evaluate measures that could be taken to reduce residence time in the affected areas 28 
of the Delta. However, because the effectiveness of these mitigation measures to result in feasible 29 
measures for reducing water quality effects, and therefore potential public health effects, is 30 
uncertain, this impact would be significant and unavoidable. 31 

Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 32 
Microcystis Blooms 33 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A 34 
in Chapter 8, Water Quality. 35 

Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 36 
Water Residence Time 37 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A 38 
in Chapter 8, Water Quality. 39 
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Impact PH-9: Increase in Microcystis Bloom Formation as a Result of Implementing CM2 and 1 
CM4. 2 

NEPA Effects: The amount and location of habitat restoration and enhancement that would occur 3 
under Alternative 3 would be the same as that described under Alternative 1A. Restoration activities 4 
implemented under CM2 and CM4 that would create shallow backwater areas could result in local 5 
increases in water temperature that may encourage Microcystis growth during the summer bloom 6 
season. This would result in further degradation of water quality beyond the hydrodynamic effects 7 
of CM2 and CM4 on Microcystis blooms identified in Impact PH-8. An increase in Microcystis blooms 8 
with implementation of CM2 and CM4 could potentially result in adverse effects on public health 9 
through exposure via drinking water quality and recreational waters.   Mitigation Measures WQ-32a 10 
and WQ-32b may reduce the combined effect on Microcystis from increased local water 11 
temperatures and water residence time. The effectiveness of these mitigation measures to result in 12 
feasible measures for reducing water quality effects related to Microcystis is uncertain. This would 13 
be an adverse effect.   14 

CEQA Conclusion: The effects of CM2 and CM4 on Microcystis under Alternative 3 are the same as 15 
those discussed for Alternative 1A.  Restoration activities implemented under CM2 and CM4 that 16 
create shallow backwater areas could result in local increases in water temperature conducive to 17 
Microcystis growth during summer bloom season. This could compound the water quality 18 
degradation that may result from the hydrodynamic impacts from CM2 and CM4 discussed in Impact 19 
PH-8 and result in additional water quality degradation such that beneficial uses are affected. An 20 
increase in Microcystis blooms could potentially result in impacts on public health through exposure 21 
via drinking water quality and recreational waters. Therefore, this impact would be significant.  22 
Mitigation Measures WQ-32a and WQ-32b may reduce the combined effect on Microcystis from 23 
increased local water temperatures and water residence time. The effectiveness of these mitigation 24 
measures to result in feasible measures for reducing water quality effects, and therefore potential 25 
public health effects, is uncertain. Therefore, this impact would be significant and unavoidable. 26 

Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 27 
Microcystis Blooms 28 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A 29 
in Chapter 8, Water Quality. 30 

Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 31 
Water Residence Time 32 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A 33 
in Chapter 8, Water Quality. 34 

25.3.3.9 Alternative 4—Dual Conveyance with Modified Pipeline/Tunnel 35 

and Intakes 2, 3, and 5 (9,000 cfs; Operational Scenario H) 36 

Impact PH-1: Increase in Vector-Borne Diseases as a Result of Construction and Operation of  37 
the Water Conveyance Facilities 38 

NEPA Effects: Alternative 4 would involve construction and operation of three intakes (Intakes 2, 3, 39 
and 5); six sedimentation basins; 12 solids lagoons; a 243-acre intermediate forebay with a water 40 
surface area of 37 acres, a 131-acre inundation (emergency overflow) area adjacent to the 41 
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intermediate forebay on Glannvale Tract, and an expanded Clifton Court Forebay. The Clifton Court 1 
Forebay would be expanded by approximately 590 acres; the north cell of the expanded Clifton 2 
Court Forebay would have a surface area of approximately 806 acres at maximum operation level, 3 
and the south cell would have surface area of approximately 1,691 acres. A map and a schematic 4 
diagram depicting the conveyance facilities associated with Alternative 4 are provided in Figures 3-2 5 
and 3-9. Figure 3-2 shows the major construction features (including work and borrow/spoil areas) 6 
associated with this proposed water conveyance facility alignment; a detailed depiction is provided 7 
in Figure M3-4 in the Mapbook Volume. 8 

Each intake site would require a temporary cofferdam to create a dewatered construction area 9 
encompassing the entire intake site. Construction of the cofferdams would take place from June 10 
through October, and it is expected that dewatering of the cofferdams (i.e., removing water from 11 
behind the cofferdams) would occur after the construction of the cofferdams, when generally there 12 
are fewer mosquitoes breeding, as mosquitoes in northern California typically breed April–October 13 
(Sacramento–Yolo Mosquito and Vector Control District 2008).  14 

Sedimentation basins, solids lagoons, the intermediate forebay inundation area, the periphery of the 15 
intermediate forebay, and the expanded Clifton Court Forebay have the potential to provide habitat 16 
for vectors that transmit diseases (e.g., mosquitoes) because of the large volumes of water that 17 
would be held within these areas. The depth, design, and operation of the sedimentation basins and 18 
solids lagoons would prevent the development of suitable mosquito habitat (see Chapter 3, Section 19 
3.6.1 ). Specifically, the basins would be too deep (25 feet) and the constant movement of water 20 
would prevent mosquitoes from breeding and multiplying. The sedimentation basins would be 21 
triangular in shape and would be approximately 250 to 677 feet wide (with the maximum width 22 
facing the intake channels), 660 feet long and 25 feet deep. Solids lagoons would be approximately 23 
160 feet wide at the bottom, and 350 feet long. The lagoons would be 15 feet deep. Use of the 24 
inundation area adjacent to the intermediate forebay would be limited to forebay emergency 25 
overflow situations and water would be physically pumped back to the intermediate forebay, 26 
creating circulation such that the area would have a low potential for creating suitable vector 27 
habitat. Similarly, water in the intermediate forebay and the expanded Clifton Court Forebay would 28 
be circulated regularly and, with the exception of shallower areas around the periphery, would be 29 
too deep to provide suitable mosquito breeding habitat. 30 

The sedimentation basins and solids lagoons at Intake 2 would be located within 1 mile of and 31 
across the Sacramento River from Clarksburg, and the sedimentation basins and solids lagoons at 32 
Intake 3 would be located within 1 mile of Hood. The sedimentation basins and solids lagoons at 33 
Intake 5 would be located within 1.5 miles (south) of Hood and 2 miles (north) of Courtland. The 34 
sedimentation basins would have a mat slab foundation and interior concrete walls to create 35 
separate sedimentation channels. The solids lagoons would be concrete-lined and approximately 10 36 
feet deep. Up to three solids lagoons would be used in a rotating cycle for each intake, with one basin 37 
filling, one settling, and the third being emptied of settled and dewatered solids. The rate of filling 38 
and settling would depend on the volume of water pumped by the intakes; however, water would 39 
continuously move through the basins at a relatively slow but regulated rate so that the solids and 40 
sediments can be removed from the water, via settling, prior to discharge into the conveyance 41 
facilities (Figure 25-1). The flow rates would be high enough to prevent water from stagnating, as 42 
stagnant water would not facilitate conveying the water to the conveyance system or removing the 43 
sediment from the water. As discussed in Section 25.1.1.4, mosquitoes typically prefer shallow 44 
stagnant water with little movement. The sedimentation basins and solids lagoons would be 45 
considered too deep and have too much regulated water movement to provide suitable mosquito 46 
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habitat. Furthermore, during sediment drying and basin cleaning operations, flow would be stopped 1 
completely and the moisture in the sediment would be reduced to a point at which the sediment 2 
would not support insect/mosquito larvae production. Therefore, it is anticipated that these basins 3 
would not substantially increase suitable vector habitat and would not substantially increase the 4 
public’s exposure to vector-borne diseases. Accordingly, adverse effects are not expected. 5 

There would be an approximately 131-acre inundation area adjacent to the 243-acre intermediate 6 
forebay to accommodate emergency overflow from the forebay. Water would enter this inundation 7 
area only during forebay emergency overflow situations; however, these situations could result in 8 
standing water approximately 2 feet deep. While water of this depth would be suitable habitat for 9 
mosquitoes, such events would be more likely to occur during high flow events in winter, when 10 
fewer mosquitoes are breeding (Sacramento–Yolo Mosquito and Vector Control District 2008). 11 
Water in the emergency overflow area would be pumped out and back to the intermediate forebay 12 
once the danger of overflow has passed. This pumping would create circulation that would minimize 13 
the amount of suitable habitat for mosquitoes. Because the area would be used only during 14 
emergencies and the water would be pumped from the area, the potential for creating suitable 15 
mosquito habitat would be low. Therefore, adverse effects are not expected. 16 

Although the proposed intermediate forebay and the expanded Clifton Court Forebay will increase 17 
surface water within the study area, it is unlikely that these water bodies would provide suitable 18 
breeding habitat for mosquitoes given that the water in these forebays would not be stagnant and 19 
would be too deep. However, the shallow edges of the forebays could provide suitable mosquito 20 
breeding habitat if emergent vegetation or other aquatic plants (e.g., pond weed) were allowed to 21 
grow. However, as part of the regular maintenance of these forebay areas, floating vegetation such 22 
pond weed would be harvested to maintain flow and forebay capacity.  Further, BMPs to control 23 
mosquitoes would be implemented as part of this alternative. As such, the intermediate forebay and 24 
the expanded Clifton Court Forebay would not likely increase mosquito breeding habitat in the Plan 25 
Area. 26 

To minimize the potential for impacts related to increasing suitable vector habitat within the study 27 
area, DWR would consult and coordinate with San Joaquin County and Sacramento-Yolo County 28 
MVCDs and prepare and implement MMPs, as necessary, to control mosquitoes and reduce the 29 
likelihood that construction and operation of the water conveyance facilities would require an 30 
increase in mosquito abatement activities by the local MVCDs (Appendix 3B, Environmental 31 
Commitments). BMPs to be implemented as part of the MMPs would help control mosquitoes during 32 
construction and operation of the sedimentation basins, solids lagoons, intermediate forebay, 33 
intermediate forebay inundation area, and the expanded Clifton Court Forebay. BMP activities 34 
would be consistent with the CDPH’s Best Management Practices for Mosquito Control plan 35 
(described in Section 25.2.3.4) include, but not necessarily be limited to, the following. 36 

 Maintain stable water levels. 37 

 Circulate water. 38 

 Implement monitoring and sampling programs to detect early signs of mosquito population 39 
problems. 40 

 Use biological agents such as mosquito fish to limit larval mosquito populations, and introduce 41 
biological agents to areas of standing water if mosquitoes are present. 42 

 Use larvicides and adulticides, as necessary. 43 
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 Test for mosquito larvae during the high mosquito season (June through September). 1 

 Reduce or eliminate emergent vegetation in and along the edges of water 2 

 Introduce physical controls to areas of standing water (e.g., discharging water more frequently 3 
or increasing circulation) if mosquitoes are present. 4 

Accordingly, Alternative 4 would not substantially increase suitable vector habitat, and would not 5 
substantially increase vector-borne diseases. No adverse effects on public health would result. 6 

CEQA Conclusion: Sedimentation basins, solids lagoons, and the intermediate forebay inundation 7 
area have the potential to provide habitat for vectors that transmit diseases (e.g., mosquitoes) 8 
because of the large volumes of water that would be held within these areas. However, during 9 
operations, the depth, design, and operation of the sedimentation basins and solids lagoons would 10 
prevent the development of suitable mosquito habitat. Specifically, the basins would be too deep and 11 
the constant movement of water would prevent mosquitoes from breeding and multiplying. 12 
Furthermore, the 131-acre inundation area adjacent to the intermediate forebay would be limited to 13 
forebay emergency overflow situations and water would be pumped back to the intermediate 14 
forebay, creating circulation such that the area would have a low potential for creating suitable 15 
vector habitat. In addition, although the proposed intermediate forebay and the expanded Clifton 16 
Court Forebay would increase surface water within the study area, it is unlikely that these water 17 
bodies would provide suitable breeding habitat for mosquitoes given that the water in these 18 
forebays would not be stagnant and would be too deep. However, the shallow edges of the forebays 19 
could provide suitable mosquito breeding habitat if emergent vegetation or other aquatic plants 20 
(e.g., pond weed) were allowed to grow.   21 

To minimize the potential for impacts related to increasing suitable vector habitat within the study 22 
area, DWR would consult and coordinate with San Joaquin County and Sacramento-Yolo County 23 
MVCDs and prepare and implement MMPs. BMPs to be implemented as part of the MMPs would help 24 
control mosquitoes during construction and operation of the sedimentation basins, solids lagoons, 25 
the expanded Clifton Court Forebay, the intermediate forebay, and the intermediate forebay 26 
inundation area. Therefore, construction and operation of Alternative 4 would not result in a 27 
substantial increase in vector-borne diseases and the impact on public health would be less than 28 
significant. No mitigation is required. 29 

Impact PH-2: Exceedances of Water Quality Criteria for Constituents of Concern Such That 30 
There Is an Adverse Effect on Public Health as a Result of Operation of the Water Conveyance 31 
Facilities 32 

Facilities under Alternative 4 would be operated to provide diversions up to a total of 9,000 cfs from 33 
the new north Delta intakes. Alternative 4 water conveyance operations would follow the guidelines 34 
described as Operational Scenario H and would include criteria for north Delta diversion bypass 35 
flows; south Delta OMR flows; south Delta E/I Ratio; flows over Fremont Weir into Yolo Bypass; 36 
Delta inflow; Delta outflow, as determined by the outcome of a decision tree process needed to 37 
account for uncertainties related to delta smelt and longfin smelt flow requirements; Delta Cross 38 
Channel gate operations; Rio Vista minimum in-stream flow; operations for Delta water quality and 39 
residence; and water quality for agricultural and municipal/industrial diversions. These criteria are 40 
discussed in detail in Chapter 3, Description of Alternatives, Section 3.6.4.2. 41 



 Public Health 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

25-62 
2015 

ICF 00139.14 

 

NEPA Effects: 1 

Disinfection Byproducts 2 

As described in Chapter 8, Water Quality, modeling scenarios included assumptions regarding how 3 
certain habitat restoration activities (CM2 and CM4) would affect Delta hydrodynamics, To the 4 
extent that restoration actions alter hydrodynamics within the Delta region, which affects mixing of 5 
source waters, these effects are included in this assessment of operations-related water quality 6 
changes (i.e., CM1). 7 

Changes to DOC and bromide concentrations and, by extension, DBPs, under Alternative 4 8 
operational scenarios (H1–H4) suggest that there would not be exceedances of DBP criteria due to 9 
operations, because long-term average DOC and bromide concentrations would be only slightly 10 
higher under this alternative relative to the No Action Alternative. For all of the operational 11 
scenarios relative to the No Action Alternative, the modeled DOC effects would be greatest at Franks 12 
Tract, Rock Slough, and Contra Costa Pumping Plant Number 1. Increased long-term average DOC 13 
concentrations at these locations would be greatest under Scenario H4 and would be least under 14 
Scenario H1, although differences would generally be small (i.e., ≤0.2 mg/L). Under Scenario H4, 15 
maximum increases of DOC would be ≤12% for these locations. In addition, relative to the No Action 16 
Alternative, the frequency which long-term average DOC concentrations would exceed 4 mg/L 17 
during the modeled drought period at Buckley Cove would increase by 8%. In general, substantial 18 
change in ambient DOC concentrations would need to occur before significant changes in drinking 19 
water treatment plant design or operations are triggered. The increases in long-term average DOC 20 
concentrations estimated to occur at various Delta locations under the four alternative operational 21 
scenarios of Alternative 4 are of sufficiently small magnitude that they would not require existing 22 
drinking water treatment plants to substantially upgrade treatment for DOC removal above levels 23 
currently employed. 24 

Under operational Scenarios H1-H4, modeled long-term average bromide concentrations would 25 
increase at Buckley Cove, Staten Island, Emmaton, and Barker Slough, and would decrease at other 26 
assessment locations, relative to the No Action Alternative. Overall effects would be greatest under 27 
Scenario H2 at Barker Slough, source of the North Bay Aqueduct, where long-term average 28 
concentrations are predicted to increase by 44% (97% during the drought period). Although 29 
Scenario H2 would result in the greatest relative increase in long-term average bromide 30 
concentrations at Barker Slough, the difference between operational scenarios is very small (see 31 
Chapter 8, Water Quality, Section 8.3.3.9, for detail). Regardless of particular Alternative 4 32 
operational scenario, the increase in long-term average bromide concentrations at Barker Slough 33 
could necessitate changes in water treatment plant operations or require treatment plant upgrades 34 
in order to maintain DBP compliance. 35 

Important to the results presented above is the assumed habitat restoration footprint on both the 36 
temporal and spatial scales incorporated into the modeling.  Modeling sensitivity analyses have 37 
indicated that habitat restoration (which is reflected in the modeling—see Section 8.3.1.3), not 38 
operations covered under CM1, are the driving factor in the modeled bromide increases.  The timing, 39 
location, and specific design of habitat restoration will have effects on Delta hydrodynamics, and any 40 
deviations from modeled habitat restoration and implementation schedule will lead to different 41 
outcomes. Although habitat restoration near Barker Slough is an important factor contributing to 42 
modeled bromide concentrations at the North Bay Aqueduct, BDCP habitat restoration elsewhere in 43 
the Delta can also have large effects. Because of these uncertainties, and the possibility of adaptive 44 
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management changes to BDCP restoration activities, including location, magnitude, and timing of 1 
restoration, the estimates are not predictive of the bromide levels that would actually occur in 2 
Barker Slough or elsewhere in the Delta. 3 

The Stage 1 Disinfectants and Disinfection Byproduct Rule, adopted by EPA in 1998 as part of the 4 
SDWA, requires drinking water utilities to reduce TOC concentrations by specified percentages prior 5 
to disinfection. These requirements were adopted because organic carbon, such as DOC, can react 6 
with disinfectants during the water treatment disinfection process to form DBPs such as THMs and 7 
HAAs, which can pose potential lifetime carcinogenic risks to humans. Water treatment plants that 8 
utilize Delta water are designed and operated to meet EPA’s 1998 requirements based on the 9 
ambient concentrations and seasonal variability that currently exists in the Delta. Ambient DOC and 10 
bromide concentrations would need to change substantially to trigger significant changes in plant 11 
design or operations. Although the increases in long-term average DOC and bromide concentrations 12 
estimated to occur at most modeled Delta locations under Alternative 4 operational scenarios are of 13 
sufficiently small magnitude that they would not require existing drinking water treatment plants to 14 
substantially upgrade treatment, the modeled average bromide concentration increase predicted for 15 
the North Bay Aqueduct at Barker Slough could necessitate upgrades or changes in operations at 16 
certain water treatment plants, and this would be considered an adverse effect. 17 

While treatment technologies sufficient to achieve the necessary bromide removal exist, 18 
implementation of such technologies would likely require substantial investment in new or modified 19 
infrastructure. Should treatment plant upgrades not be undertaken, a change of such magnitude in 20 
long-term average bromide concentrations in drinking water sources would represent an increased 21 
risk for adverse effects on public health from DBPs in drinking water sources. Mitigation Measure 22 
WQ-5 is available to reduce these effects (implementation of this measure along with a separate, 23 
non-environmental commitment as set forth in EIR/EIS Appendix 3B, Environmental Commitments, 24 
relating to the potential increased treatment costs associated with bromide-related changes would 25 
reduce these effects). Further, DWR issued a Notice of Preparation on December 2, 2009 to 26 
construct and operate the AIP that would establish an alternative surface water intake on the 27 
Sacramento River upstream of the Sacramento Regional Wastewater Treatment Plant discharge. The 28 
AIP would connect to the existing North Bay Aqueduct system by a new segment of pipe. The 29 
proposed alternative intake would be operated in conjunction with the existing North Bay Aqueduct 30 
intake at Barker Slough. The proposed project would be designed to improve water quality and to 31 
provide reliable deliveries of SWP supplies to its contractors, the Solano County Water Agency and 32 
the Napa County Flood Control and Water Conservation District. The timing of DWR’s 33 
implementation of the AIP is uncertain at this time. The adverse water quality effects on the North 34 
Bay Aqueduct at Barker Slough due to increased bromide may be minimized by implementation of 35 
the AIP. 36 

Trace Metals 37 

Water quality modeling results indicate that water conveyance facilities operations would not 38 
substantially change concentrations of metals of primarily human health and drinking water 39 
concern (arsenic, iron, manganese) in Delta waters relative to the No Action Alternative. The arsenic 40 
criterion was established to protect human health from the effects of long-term chronic exposure, 41 
while secondary MCLs for iron and manganese were established as reasonable federal regulatory 42 
goals for drinking water quality, and enforceable standards in California. Average concentrations for 43 
arsenic, iron, and manganese in the primary source water (Sacramento River, San Joaquin River, and 44 
the bay at Martinez) are below these criteria. No mixing of these three source waters could result in 45 
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a metal concentration greater than the highest source water concentration, and, given that the 1 
modeled average water concentrations for arsenic, iron, and manganese do not exceed water quality 2 
criteria, more frequent exceedances of drinking water criteria in the Delta would not be an expected 3 
result under this alternative. Accordingly, no adverse effect on public health related to the trace 4 
metals arsenic, iron, or manganese from drinking water sources is anticipated. 5 

Pesticides 6 

Sources of pesticides to the study area include direct input of surface runoff from in-Delta 7 
agriculture and Delta urbanized areas as well as inputs from rivers upstream of the Delta. These 8 
sources would not be affected by implementing Alternative 4. However, under Alternative 4 9 
Scenarios H1-H4, the distribution and mixing of Delta source waters would change. Changes in 10 
source water fractions at the modeled Delta assessment locations would vary depending on 11 
operational scenario, but relative differences between the operational scenarios would be small. As 12 
described in Chapter 8, Water Quality (Section 8.3.3.9), at most modeled Delta locations, these 13 
modeled changes in the source water fractions of Sacramento, San Joaquin and Delta agriculture 14 
water would not be of sufficient magnitude to substantially increase pesticide concentrations in 15 
Delta waters and would not adversely affect beneficial uses of the Delta relative to the No Action 16 
Alternative. However, depending on operational scenario, modeled San Joaquin River fractions at 17 
Buckley Cove would increase between 16–17% in July (31–34% for the modeled drought period) 18 
and 24–25% in August (47–49% for the modeled drought period). These increases would primarily 19 
balance through decreases in Sacramento River and eastside tributary waters. While the source 20 
water and potential pesticide related toxicity co-occurrence predictions do not mean adverse effects 21 
would occur, such considerable modeled increases in summer San Joaquin River source water 22 
fraction for all operational scenarios at Buckley Cove could substantially alter the long-term risk of 23 
pesticide-related toxicity to aquatic life, given the apparent greater incidence of pesticides in the San 24 
Joaquin River. A conclusion regarding the risk to human health at this location, based on the 25 
predicted adverse effects from pesticides on aquatic life, cannot be made. However, because the 26 
modeled increase would only occur at one location, and over a very short period during the year, it 27 
is expected that the potential for affecting public health would be relatively low. Additionally, the 28 
prediction of adverse effects of pesticides relative to the No Action Alternative fundamentally 29 
assumes that the present pattern of pesticide incidence in surface water would occur at similar 30 
levels into the future. In reality, the makeup and character of the pesticide use market during the 31 
late long-term would not be exactly as it is today. Use of chlorpyrifos and diazinon is on the decline 32 
with their replacement by pyrethroids on the rise (see Chapter 8, Water Quality, Section 8.1.3.13, for 33 
a detailed discussion on pesticide fate and transport in the Delta). Yet in this assessment it is the 34 
apparent greater incidence of diazinon and chlorpyrifos in the San Joaquin River that serves as the 35 
basis for concluding that substantially increased San Joaquin River source water fraction would 36 
correspond to an increased risk of pesticide-related toxicity to aquatic life. Furthermore, drinking 37 
water from the study area would continue to be treated prior to distribution into the drinking water 38 
system, and water treatment plants are required to meet drinking water requirements set forth in 39 
the California Safe Drinking Water Act (Health and Safety Code Section 116275 et seq.) and the 40 
regulations adopted by CDPH. Therefore, it is not anticipated that there would be adverse effects on 41 
public health related to pesticides from drinking water sources. 42 

CEQA Conclusion: Under Alternative 4, water supply operations would increase contributions from 43 
the San Joaquin River relative to the Sacramento River, and decrease the dilution capacity of the 44 
Sacramento River for contaminants. This could result in changes in water quality. Water quality 45 
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modeling results (Chapter 8, Water Quality, Section 8.3.3.9) indicate that changes in flows under 1 
Alternative 4 operational scenarios would not, for the most part, result in increased exceedances of 2 
water quality criteria for constituents of concern (DBPs, trace metals and pesticides) in the study 3 
area. Long-term average DOC concentrations for the modeled 16-year hydrologic period and the 4 
modeled drought period would be predicted to increase by ≤14%. Under Scenario H4, increases in 5 
long-term average DOC concentrations at Franks Tract, Rock Slough, and Contra Costa Pumping 6 
Plant would correspond to more frequent concentration threshold exceedances, with the greatest 7 
change occurring at Rock Slough and Contra Costa Pumping Plant (see Chapter 8, Water Quality, 8 
Section 8.3.3.9). However, this predicted change would not be expected to adversely affect MUN 9 
beneficial uses, or any other beneficial use. 10 

Further, relative to Existing Conditions, Scenario H1-H4 long-term average bromide concentrations 11 
would increase at the North Bay Aqueduct at Barker Slough, Staten Island, and Emmaton on the 12 
Sacramento River under Alternative 4. Overall effects would be greatest at Barker Slough, with the 13 
smallest model predicted increases occurring under Scenario H3 (21%; 72% increase during the 14 
drought period), and the largest model predicted increases occurring under Scenario H2 (40%;98% 15 
increase during the drought period). The increase in long-term average bromide concentrations 16 
predicted for Barker Slough would result in a substantial change in source water quality to existing 17 
drinking water treatment plants drawing water from the North Bay Aqueduct. These modeled 18 
increases in bromide at Barker Slough could contribute to the formation of DBPs and could 19 
potentially result in an exceedance of the MCL for DBPs at drinking water treatment plants 20 
ultimately resulting in impacts on public health. Accordingly, this would be a significant impact.  21 

The increase in bromide concentrations in drinking water sources could require considerable water 22 
treatment plant upgrades in order to achieve equivalent levels of drinking water health protection. 23 
While treatment technologies sufficient to achieve the necessary bromide removal exist, 24 
implementation of such technologies would likely require substantial investment in new or modified 25 
infrastructure. Should treatment plant upgrades not be undertaken, a change of such magnitude in 26 
long-term average bromide concentrations in drinking water sources would represent an increased 27 
risk for adverse effects on public health from DBPs in drinking water sources. Assuming the adverse 28 
water quality effects on the North Bay Aqueduct at Barker Slough may be avoided or minimized by 29 
implementation of the AIP, the potential adverse water quality effects on the municipal beneficial 30 
uses potentially provided in Barker Slough would remain significant. 31 

Implementation of Mitigation Measure WQ-5 would reduce the severity of this impact. The proposed 32 
mitigation requires a series of phased actions to identify and evaluate existing and possible feasible 33 
actions to avoid, minimize, or offset increased bromide concentrations, followed by development 34 
and implementation of the actions, if determined to be necessary. However, the feasibility and 35 
effectiveness of this mitigation measure are uncertain based on currently available information. 36 

In addition to and to supplement Mitigation Measure WQ-5, the BDCP proponents have incorporated 37 
into the BDCP, as set forth in EIR/EIS Appendix 3B, Environmental Commitments, a separate, non-38 
environmental commitment to address the potential increased water treatment costs that could 39 
result from bromide-related concentration effects on municipal water purveyor operations. 40 
Potential options for making use of this financial commitment include funding or providing other 41 
assistance towards implementation of the North Bay Aqueduct AIP, acquiring alternative water 42 
supplies, or other actions to indirectly reduce the effects of elevated bromide and DOC in existing 43 
water supply diversion facilities. Please refer to Appendix 3B, Environmental Commitments, for the 44 
full list of potential actions that could be taken pursuant to this commitment in order to reduce the 45 
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water quality treatment costs associated with water quality effects relating to chloride, electrical 1 
conductivity, and bromide. Because the BDCP proponents cannot ensure that the results of 2 
coordinated actions with water treatment entities will be fully funded or implemented successfully 3 
prior to the project’s contribution to the impact, the ability to fully mitigate this impact is uncertain. 4 
If a solution that is identified by the BDCP proponents and an affected water purveyor is not fully 5 
funded, constructed, or implemented before the project’s contribution to the impact is made, a 6 
significant impact in the form of increased DBP in drinking water sources could occur. Accordingly, 7 
this impact would be significant and unavoidable. If, however, all financial contributions, technical 8 
contributions, or partnerships required to avoid significant impacts prove to be feasible and any 9 
necessary agreements are completed before the project’s contribution to the effect is made, impacts 10 
would be less than significant. 11 

Mitigation Measure WQ-5: Avoid, Minimize, or Offset, as Feasible, Adverse Water Quality 12 
Conditions; Site and Design Restoration Sites to Reduce Bromide Increases in Barker 13 
Slough 14 

It remains to be determined whether, or to what degree, the available and existing salinity 15 
response and countermeasure actions of SWP and CVP facilities or municipal water purveyors 16 
would be capable of offsetting the actual level of changes in bromide that may occur from 17 
implementation of Alternative 4. Therefore, in order to determine the feasibility of reducing the 18 
effects of increased bromide levels, and potential adverse effects on beneficial uses associated 19 
with CM1 operations (and hydrodynamic effects of tidal restoration under CM4), the proposed 20 
mitigation requires a series of phased actions to identify and evaluate existing and possible 21 
feasible actions, followed by development and implementation of the actions, if determined to 22 
be necessary. The development and implementation of any mitigation actions shall be focused 23 
on those incremental effects attributable to implementation of Alternative 4 operations only. 24 
Development of mitigation actions for the incremental bromide effects attributable to climate 25 
change/sea level rise are not required because these changed conditions would occur with or 26 
without implementation of Alternative 4. The goal of specific actions would be to reduce/avoid 27 
additional degradation of Barker Slough water quality conditions with respect to the CALFED 28 
bromide goal. 29 

BDCP proponents shall also consider effects of site-specific restoration areas proposed under 30 
CM4 on bromide concentrations in Barker Slough. Design and siting of restoration areas shall 31 
attempt to reduce potential effects to the extent possible without compromising proposed 32 
benefits of the restoration areas. It is anticipated that these efforts will be able to reduce the 33 
level of projected increase, though it is unknown whether it would be able to completely 34 
eliminate any increases. 35 

In addition, following commencement of initial operations of CM1, the BDCP proponents will 36 
conduct additional evaluations described herein, and develop additional modeling (as 37 
necessary), to define the extent to which modified operations could reduce or eliminate the 38 
increased bromide concentrations currently modeled to occur under Alternative 4. The 39 
additional evaluations should also consider specifically the changes in Delta hydrodynamic 40 
conditions associated with tidal habitat restoration under CM4 (in particular the potential for 41 
increased bromide concentrations that could result from increased tidal exchange) once the 42 
specific restoration locations are identified and designed. The evaluations will also consider up-43 
to-date estimates of climate change an sea level rise, if and when such information is available.  44 
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If sufficient operational flexibility to offset bromide increases is not practicable/feasible under 1 
Alternative 4 operations, and/or siting and design of restoration areas cannot feasibly reduce 2 
bromide increases to a less than significant level without compromising the benefits of the 3 
proposed areas, achieving bromide reduction pursuant to this mitigation measure would not be 4 
feasible under this alternative. 5 

Impact PH-3: Substantial Mobilization of or Increase in Constituents Known to Bioaccumulate 6 
as a Result of Construction, Operation or Maintenance of the Water Conveyance Facilities 7 

NEPA Effects: Three intakes would be constructed and operated under Alternative 4. Sediment-8 
disturbing activities during construction and maintenance of these intakes and other water 9 
conveyance facilities proposed near or in surface waters under this alternative could result in the 10 
disturbance of existing constituents in sediment, such as pesticides or methylmercury. In-channel 11 
construction activities, such as pile driving during the construction of cofferdams at the intakes and 12 
pier construction at the barge unloading facilities, which would occur over a period of 5 months, 13 
would result in the localized disturbance of river sediment. In addition, maintenance of the three 14 
proposed north Delta intakes and the intermediate forebay would entail periodic dredging for 15 
sediment removal at these locations. Sediment accumulation in both the northern and southern 16 
portion of the expanded Clifton Court Forebay is expected to be minimal over the 50-year permit 17 
period. However, it is anticipated that there may be some sediment accumulation at the inlet 18 
structure of the northern portion of Clifton Court Forebay. Therefore, while overall sediment 19 
accumulation in this forebay is not expected to be substantial, some dredging may be required at the 20 
inlet structure to maintain an even flow path. Under the various Alternative 4 operational scenarios 21 
(H1–H4), changes in dilution and mixing of sources of water could result in a change in constituents 22 
known to bioaccumulate. For example, the reduction of flows in the Sacramento River downstream 23 
of the proposed north Delta intakes may result in a decreased dilution of constituents known to 24 
bioaccumulate in the study area. 25 

Pesticides 26 

Legacy pesticides, such as organochlorines, have low water solubility; they do not readily volatilize 27 
and have a tendency to bond to particulates (e.g., soil and sediment), settle out into the sediment, 28 
and not be transported far from the source. If present in sediment within in-water construction 29 
areas, legacy pesticides would be disturbed locally and would not be expected to partition into the 30 
water column to any substantial degree. Therefore, no significant adverse effect on public health 31 
would result from construction. 32 

Numerous pesticides are currently used throughout the affected environment. While some of these 33 
pesticides may be bioaccumulative, those present-use pesticides for which there is sufficient 34 
evidence of their presence in waters affected by SWP and CVP operations (i.e., organophosphate 35 
pesticides, such as diazinon, chlorpyrifos, diuron, and pyrethroids) are not considered 36 
bioaccumulative. Thus, changes in their concentrations would not directly cause bioaccumulative 37 
problems in aquatic life or humans. Furthermore, Alternative 4 would not result in increased 38 
tributary flows that would mobilize organochlorine pesticides in sediments. Thus, the change in 39 
source water in the Delta associated with the change in water supply operations is not expected to 40 
adversely affect public health with respect to bioaccumulation of pesticides. 41 
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Methylmercury 1 

If mercury is sequestered in sediments at water facility construction sites, it could become 2 
suspended in the water column during construction activities, opening up a new pathway into the 3 
food chain. Disturbance of sediment associated with construction activities (e.g., pile driving and 4 
cofferdam installation) at intake sites or barge landing locations would result in a localized, short-5 
term increase in turbidity during the construction activity, which may suspend sediment that 6 
contains methylmercury. Please see Chapter 8, Section 8.1.3.9, Mercury, for a discussion of 7 
methylmercury concentrations in sediments. 8 

As environmental commitments DWR would develop and implement Erosion and Sediment Control 9 
Plans and SWPPPs (Appendix 3B, Environmental Commitments). BMPs implemented under the 10 
Erosion and Sediment Control Plans and the SWPPPs would help reduce turbidity and keep 11 
sediment that may contain legacy organochlorine pesticides and methylmercury within the area of 12 
disturbance. These BMPs would include, but not necessarily be limited to the following. 13 

 Install physical erosion control stabilization features (hydroseeding, mulch, silt fencing, fiber 14 
rolls, sand bags, and erosion control blankets) to capture sediment and control both wind and 15 
water erosion. 16 

 Retain trees and natural vegetation to the extent feasible to stabilize hillsides, retain moisture, 17 
and reduce erosion. 18 

 Limit construction, clearing of vegetation, and disturbance of soils to areas of proven stability. 19 

 Use sediment ponds, silt traps, wattles, straw bale barriers or similar measures to retain 20 
sediment transported by runoff water onsite. 21 

 Collect and direct surface runoff at non-erosive velocities to the common drainage courses. 22 

 Deposit or store excavated materials away from drainage courses. 23 

 Prevent transport of sediment at the construction site perimeter, toe of erodible slopes, soil 24 
stockpiles, and into storm drains. 25 

 Reduce runoff velocity on exposed slopes. 26 

 Reduce offsite sediment tracking. 27 

Implementation of these measures would help ensure that construction activities would not 28 
substantially increase or substantially mobilize methylmercury. Accordingly, there would be no 29 
adverse effect. 30 

Water quality and fish tissue modeling results showed small, insignificant changes in total mercury 31 
and methylmercury levels in water and fish tissues resulting from Alternative 4 water operations 32 
(see Chapter 8, Section 8.3.3.9, Alternative 4—Dual Conveyance with Modified Pipeline/Tunnel and 33 
Intakes 1–2, 3, and 5 [9,000 cfs; Operational Scenario H]), for a detailed discussion). Upstream 34 
mercury contributions and methylmercury production in Delta waters would not be altered by the 35 
operation of Alternative 4, as it would not change existing mercury sources and would not 36 
substantially alter methylmercury concentrations in the Sacramento River or San Joaquin River. 37 
Water quality modeling results indicate that the percentage change in assimilative capacity of 38 
waterborne total mercury relative to the 25 ng/L Ecological Risk Benchmark was greatest for 39 
Scenario H4 relative to the No Action Alternative. These changes ranged, from 5.0% at the Jones 40 
Pumping Plant to -2.3% at Old River at Rock Slough. These same sites show the smallest range of 41 
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effects on assimilative capacity for Alternative 4 H1, with 4.3% and -1.4% for these same two 1 
stations, respectively. Operational Scenarios H2 and H3 fall between these two extremes. The 2 
changes are not expected to result in adverse effects on beneficial uses. Similarly, changes in 3 
methylmercury concentration are expected to be very small as predicted by modeling. 4 

Fish tissue estimates showed small or no increase in exceedance quotient based on long-term 5 
annual average mercury concentrations at the nine Delta locations modeled. The greatest increases 6 
in exceedance quotients relative to the No Action Alternative were estimated to be 12% for both Old 7 
River at Rock Slough, and for Franks Tract. The lowest percentage change in modeled bass mercury 8 
concentrations is predicted to occur under Operational Scenario H1 relative to the No Action 9 
Alternative for these locations. 10 

Currently, mercury concentrations in fish tissues exceed Delta TMDL guidance targets, which are set 11 
for human health rather than effects on fish, and operation of Alternative 4 is not expected to 12 
substantially alter this condition. Large sport fish throughout the Delta are currently uniformly in 13 
exceedance of consumption guidelines for mercury, and Alternative 4 is not expected to 14 
substantially alter that condition. Although methylmercury currently exceeds the TMDL, little to no 15 
change in mercury or methylmercury concentrations in water is expected under Alternative 4 16 
operational scenarios. Thus, the alternative would not result in increased exceedances of water 17 
quality criteria. Because water operations would not substantially increase methylmercury above 18 
what currently exists in the study area and would not expose people to an additional public health 19 
hazard, adverse effects on public health are not expected to result. In addition, because these 20 
increases are relatively small, and it is not evident that substantive increases are expected at 21 
numerous locations throughout the Delta, these changes are expected to be within the uncertainty 22 
inherent in the modeling approach, and would likely not be measurable in the environment.  See 23 
Appendix 8I for a discussion of the uncertainty associated with the fish tissue estimates.    24 

CEQA Conclusion: Intermittent and/or short-term construction-related activities (as would occur 25 
for in-river construction) would not be anticipated to result in contaminant discharges of sufficient 26 
magnitude or duration to contribute to long-term bioaccumulation processes, or cause measureable 27 
long-term degradation such that existing 303(d) impairments would be made discernibly worse or 28 
TMDL actions to reduce loading would be adversely affected. Legacy organochlorine pesticides 29 
typically bond to particulates and do not mobilize easily. Construction and maintenance of 30 
Alternative 4 would not cause these legacy pesticides to be transported far from the source or to 31 
partition into the water column. Other pesticides which are currently present in waters affected by 32 
SWP and CVP operations are not considered bioaccumulative. Although methylmercury currently 33 
exceeds the TMDL, little to no change in methylmercury concentrations in water are expected under 34 
Alternative 4 water conveyance construction. 35 

Alternative 4 would not result in increased flows in the tributaries that would mobilize legacy 36 
organochlorine pesticides in sediments. Other pesticides that are present in study area water 37 
channels are not considered bioaccumulative and any changes in concentrations due to Alternative 38 
4 operations would not cause them to become bioaccumulative. 39 

Water quality modeling results indicated small, insignificant changes in mercury and 40 
methylmercury levels in water at certain Delta locations and in mercury in fish tissues due to 41 
Alternative 4 operational scenarios (H1–H4). Specifically, modeling results indicate that the 42 
percentage change in assimilative capacity of waterborne total mercury relative to the 25 ng/L 43 
Ecological Risk Benchmark for this alternative relative to Existing Conditions would show the 44 
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greatest decrease (2.4%) in the Old River at Rock Slough and at the Contra Costa Pumping Plant. 1 
These are bounded by Alternative 4 H1 estimates of -1.4% and -1.5% at these two locations, 2 
respectively. In contrast the greatest increase in assimilative capacity relative to Existing Conditions 3 
would be 4.4% for operational Scenario H4 at the Jones Pumping Plant. Scenarios H2 and H3 range 4 
in changes in assimilative capacity in relation to Existing Conditions from -2.1% (H3 at Contra Costa 5 
Pumping Plant to 4.1% (H2 at Banks). These small changes in assimilative capacity are not expected 6 
to result in significant impacts to beneficial uses. Fish tissue estimates show only small or no 7 
increases in exceedance quotients based on long-term annual average concentrations for mercury at 8 
the nine Delta locations modeled. The greatest increase over Existing Conditions was for Scenario 9 
H4 and was 15% at Old River at Rock Slough and 13% for Franks Tract as compared to Scenario H1 10 
estimates for both of those locations of 9%. Because these increases are relatively small, and it is not 11 
evident that substantive increases are expected at numerous locations throughout the Delta, these 12 
changes are expected to be within the uncertainty inherent in the modeling approach, and would 13 
likely not be measurable in the environment.  See Appendix 8I for a discussion of the uncertainty 14 
associated with the fish tissue estimates.    15 

BMPs implemented as part of Erosion and Sediment Control Plans and SWPPPs would help ensure 16 
that construction activities would not substantially increase or substantially mobilize legacy 17 
organochlorine pesticides or methylmercury during construction and maintenance. Further, 18 
because mercury concentrations are not expected to increase substantially, no long-term water 19 
quality degradation is expected to occur and, thus, no adverse effects to beneficial uses would occur. 20 
Because any increases in mercury or methylmercury concentrations are not likely to be measurable, 21 
changes in mercury concentrations or fish tissue mercury concentrations would not make any 22 
existing mercury-related impairment measurably worse. In comparison to Existing Conditions, 23 
Alternative 4 would not increase levels of mercury by frequency, magnitude, and geographic extent 24 
such that the affected environment would be expected to have measurably higher body burdens of 25 
mercury in aquatic organisms or humans consuming those organisms. 26 

Therefore, construction, operation and maintenance of Alternative 4 would not cause increased 27 
exposure of the public to these bioaccumulative sediment constituents. Since construction, 28 
maintenance, or operation of the water conveyance facilities under Alternative 4 would not cause 29 
substantial mobilization or a substantial increase of constituents known to bioaccumulate, impacts 30 
on public health would be less than significant. No mitigation is required. 31 

Impact PH-4: Expose Substantially More People to Transmission Lines Generating New 32 
Sources of EMFs as a Result of the Construction and Operation of the Water Conveyance 33 
Facilities 34 

NEPA Effects: Approximately 621 miles of existing transmission lines are located within the study 35 
area. Under Alternative 4, the method of delivering power to construct and operate the water 36 
conveyance facilities is assumed to be a “split” system that would connect to the existing grid in two 37 
different locations—one in the northern section of the alignment, and one in the southern section of 38 
the alignment. As described in Table 25-9, a total of 6.08 miles of new temporary 69 kV transmission 39 
lines; 30 miles of new temporary 230 kV transmission lines; and 15.96 miles of new permanent 230 40 
kV transmission lines would be constructed and operated under Alternative 4. In addition, an 41 
existing 500 kV transmission line south/southeast of the Clifton Court Forebay will be relocated to 42 
an area less than half a mile southeast of the current location of the existing towers.  43 
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Any new temporary and permanent transmission lines constructed and operated under Alternative 1 
4 would, for the most part, be located in areas that are not densely populated (Figure 25-2) and, 2 
therefore, would not expose substantially more people to EMF from transmission lines. None of the 3 
proposed temporary or permanent transmission lines for this alternative would be located within 4 
300 feet of sensitive receptors. 5 

As discussed in Section 25.1.1.5, the current scientific evidence does not show conclusively that EMF 6 
exposure can increase health risks. In 2006, CPUC updated its EMF policy and reaffirmed that health 7 
hazards from exposures to EMF have not been established. State and federal public health 8 
regulatory agencies have determined that setting numeric exposure limits is not appropriate. CPUC 9 
also reaffirmed that the existing no-cost and low-cost precautionary-based EMF policy should be 10 
continued. Based on this, utility companies are required to establish and maintain EMF Design 11 
Guidelines in order to reduce potential health risks associated with power lines. These guidelines 12 
would be implemented for any new temporary or new permanent transmission lines constructed 13 
and operated under Alternative 4, depending on which electric provider is selected by DWR. 14 
Furthermore, as described in Appendix 3B, Environmental Commitments, the location and design of 15 
the proposed new transmission lines would be conducted in accordance with CPUC’s EMF Design 16 
Guidelines for Electrical Facilities, and would include one or more of three measures to reduce EMF 17 
exposure. 18 

 Shielding by placing trees or other physical barriers along the transmission line right-of-way. 19 

 Cancelation by configuring the conductors and other equipment on the transmission towers. 20 

 Increasing the distance between the source of the EMF and the receptor either by increasing the 21 
height of the tower or increasing the width of the right-of-way. 22 

Therefore, operation of the transmission line corridors would not expose substantially more people 23 
to transmission lines generating EMFs, and there would be no adverse effect on public health. 24 

CEQA Conclusion: Under Alternative 4, the majority of proposed temporary (69 kV and 230 kV) and 25 
permanent (230 kV) transmission lines would be located within the rights-of-way of existing 26 
transmission lines; any new temporary or permanent transmission lines not within the right-of-way 27 
of existing transmission lines would, for the most part, be located in sparsely populated areas 28 
generally away from existing sensitive receptors. None of the proposed temporary or permanent 29 
transmission lines would be within 300 feet of sensitive receptors. Further, the temporary 30 
transmission lines would be removed when construction of the water conveyance facility features is 31 
completed, so there would be no potential permanent effects. Therefore, these transmission lines 32 
would not substantially increase people’s exposure to EMFs. 33 

Additionally, design and implementation of new proposed temporary or permanent transmission 34 
lines not within the right-of-way of existing transmission lines would follow CPUC’s EMF Design 35 
Guidelines for Electrical Facilities and would implement shielding, cancelation, or distance measures 36 
to reduce EMF exposure. Since construction and operation of Alternative 4 would not expose 37 
substantially more people to transmission lines that provide new sources of EMFs, impacts on public 38 
health would be less than significant. No mitigation is required. 39 
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Impact PH-5: Increase in Vector-Borne Diseases as a Result of Implementing CM2-CM7, CM10 1 
and CM11 2 

NEPA Effects: Implementation of CM2-CM7, CM10 and CM11 under Alternative 4 would include 3 
fisheries enhancement (CM2); the restoration of up to 65,000 acres of tidal and freshwater habitat 4 
(CM3 and CM4), 10,000 acres of seasonally inundated floodplain (CM5), and 1,200 acres of nontidal 5 
marsh and 500 acres of managed wetlands (CM10); enhancement of channel margin and riparian 6 
habitat (CM6 and CM7); and protection of 150 acres of alkali seasonal wetland complex and 1,500 7 
acres of managed wetlands (CM3 and CM11). These activities could potentially increase suitable 8 
mosquito habitat within the study area. 9 

Under CM2, Yolo Bypass Fisheries Enhancement, the frequency, duration, and magnitude of 10 
inundation of the Yolo Bypass would increase. The increased floodplain inundation and water 11 
surface may result in an increase in mosquitoes in the Yolo Bypass. 12 

Of the approximate 65,000-acre tidal and freshwater habitat restoration target, approximately 13 
55,000 acres of this restoration will consist of tidal perennial aquatic, tidal mudflat, tidal freshwater 14 
emergent wetland, and tidal brackish emergent wetland natural communities, and the remaining up 15 
to 10,000 acres will consist of transitional uplands to accommodate sea level rise. Of the 16 
approximate 55,000 acres of tidally influenced natural community, approximately 20,600 acres 17 
must occur in particular ROAs as listed below. 18 

 7,000 acres of brackish tidal habitat, of which at least 4,800 acres would be tidal brackish 19 
emergent wetland and the remainder would be tidal perennial aquatic and tidal mudflat, in 20 
Suisun Marsh (ROA). 21 

 5,000 acres of freshwater tidal habitat in the Cache Slough ROA. 22 

 1,500 acres of freshwater tidal habitat in the Cosumnes/Mokelumne ROA. 23 

 2,100 acres of freshwater tidal habitat in the West Delta ROA. 24 

 5,000 acres of freshwater tidal habitat in the South Delta ROA. 25 

The remaining 34,400 acres would be distributed among the ROAs or may occur outside the ROAs. 26 
The areas within the ROAs currently have potentially suitable habitat for mosquitoes and aquatic 27 
habitat restoration in these areas may increase mosquito populations. 28 

Potentially suitable mosquito habitat resulting from the implementation of CM2–CM7, CM10 and 29 
CM11 would generally not be located near densely populated areas (Figure 25-3). Table 25-6 30 
outlines the distances travelled from breeding grounds for the species listed. These distances range 31 
from less than 1 mile to up to 30 miles. The conservation measures would generally expand existing 32 
habitat or replace existing agricultural areas, both of which are currently sources for mosquitoes. Of 33 
the ROAs, the South Delta ROA and West Delta ROA currently have the fewest acres of habitat 34 
suitable for mosquitoes and are the closest to more densely populated areas (Figure 25-3). Similarly, 35 
although much of Yolo Bypass is not proximate to densely populated areas, there are areas of Yolo 36 
Bypass near populated areas including El Macero, Davis, and West Sacramento. Therefore, habitat 37 
restoration in these ROAs and in the Yolo Bypass may result in an increase in mosquitoes and 38 
exposure to vector-borne diseases when compared with restoration of aquatic habitat within the 39 
other ROAs. 40 

The habitat restoration and enhancement under all of these CMs would be performed in accordance 41 
with Natural Communities Enhancement and Management (CM11), which would require 42 
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preparation and implementation of management plans for the protected natural communities and 1 
covered species habitats. The preparation and implementation of the management plans would be 2 
performed in consultation with the appropriate MVCDs. This consultation would occur when 3 
specific restoration and enhancement projects and locations are identified within the ROAs and 4 
prior to implementation of CM2. It is standard practice to use IPM to control mosquitoes, and, as 5 
part of the consultation with the MVCDs, BDCP proponents would prepare and implement MMPs 6 
(Appendix 3B, Environmental Commitments). In addition, BMPs from the guidelines outlined in 7 
Section 25.2.5.7 and detailed in Appendix 3B would be incorporated into the proposed project and 8 
executed to maintain proper water circulation and flooding during appropriate times of the year 9 
(e.g., fall) to prevent stagnant water and habitat for mosquitoes. BMPs to be implemented as part of 10 
the MMPs would include, but not necessarily be limited to, the following. 11 

 Delay or phase fall flooding—phased flooding involves flooding habitat throughout the fall and 12 
winter in proportion to wildlife need and takes into consideration other wetland habitat that 13 
may be available in surrounding areas. 14 

 Use rapid fall flooding 15 

 Use deep initial flooding 16 

 Subsurface irrigate 17 

 Utilize water sources with mosquito predators for flooding 18 

 Drain irrigation water into ditches or other water bodies with abundant mosquito predators 19 

 Employ vegetation management practices to reduce mosquito production in managed wetlands 20 
(e.g., mowing, burning, discing of vegetation that serves as mosquito breeding substrate) 21 

 Design wetlands and operations to be inhospitable to mosquitoes 22 

 Implement monitoring and sampling programs to detect early signs of mosquito population 23 
problems 24 

 Use biological agents such as mosquito fish to limit larval mosquito populations. 25 

 Use larvicides and adulticides, as necessary 26 

 Test for mosquito larvae during the high mosquito season (June through September) 27 

Finally, restoration of different types of habitat would potentially increase mosquito predators, such 28 
as birds and bats, using the habitat. Therefore, implementation of the habitat restoration and 29 
enhancement conservation measures would not significantly increase the public’s risk of exposure 30 
to vector-borne diseases. Accordingly, there would be no adverse effect. 31 

CEQA Conclusion: Although implementing Alternative 4 would increase restored and enhanced 32 
habitat in the study area that could result in a significant increase in vectors such as mosquitoes, 33 
implementation of environmental commitments, including consultation with the MVCDs and 34 
implementation of BMPs as part of MMPs as set forth in Appendix 3B, would reduce the potential for 35 
an increase in mosquito breeding habitat, and, as such, an associated substantial increase in vector-36 
borne diseases would not result. Furthermore, habitat would be restored in areas where existing 37 
potentially suitable habitat for mosquitoes already exists. Finally, predators on mosquitoes would 38 
likely increase as a result of restoration and enhancement, which would keep mosquito populations 39 
in check. Accordingly, implementation of CM2-CM7, CM10 and CM11 under Alternative 4 would not 40 
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substantially increase the public’s risk of exposure to vector-borne diseases beyond what currently 1 
exists and would be less than significant. No mitigation is required. 2 

Impact PH-6: Substantial Increase in Recreationists’ Exposure to Pathogens as a Result of 3 
Implementing the Restoration Conservation Measures 4 

NEPA Effects: The study area currently supports habitat types, such as tidal habitat, upland 5 
wetlands, and agricultural lands, that produce pathogens as a result of the biological productivity in 6 
these areas (e.g., migrating birds, application of fertilizers, waste products of animals). The study 7 
area does not currently have pathogen concentrations that rise to the level of adversely affecting 8 
beneficial uses of recreation. Restored habitat and protected agricultural lands under Alternative 4 9 
could result in an increase in pathogen loading in the study area because these land uses are known 10 
to generate pathogens. However, as exemplified by the Pathogen Conceptual Model, any potential 11 
increase in pathogens associated with the proposed habitat restoration and enhancement (as part of 12 
implementation of restoration conservation measure) would be localized and within the vicinity of 13 
the actual restoration. The result would be similar for lands protected for agricultural uses. This 14 
localized increase is not expected to be of sufficient magnitude and duration to result in adverse 15 
effects on recreationists as described in Chapter 8, Water Quality (Section 8.3.3.9). Furthermore, 16 
depending on the level of recreational access granted by management plans, habitat restoration and 17 
enhancement could increase or decrease opportunities for recreationists within the study area. 18 
Mechanisms that permit public access could increase opportunities related to upland hunting, 19 
hiking, walking, wildlife and botanical viewing, nature photography, picnicking, and sightseeing. 20 
Alternatively, land acquisition that would exclude public recreational use would decrease 21 
opportunities for these activities, thus limiting recreationists’ potential exposure to pathogens. Even 22 
if recreationists were allowed in the ROAs, the characteristics of pathogens in water as described by 23 
the conceptual model would not substantially increase recreationists’ exposure. Accordingly, 24 
implementation of the restoration conservation measures under Alternative 4 would not result in a 25 
substantial increase in recreationists’ exposure to pathogens. There would be no adverse effect. 26 

CEQA Conclusion: Implementation of the restoration conservation measures would support habitat 27 
types, such as wetlands and agricultural lands, that could produce pathogens as a result of the 28 
biological productivity in these areas (e.g., migrating birds, application of fertilizers, waste products 29 
of animals). However, the localized nature of pathogen generation, as well as the quick die-off of 30 
pathogens once released into water bodies, would generally prevent substantial pathogen exposure 31 
to recreationists. Therefore, impacts would be less than significant. No mitigation is required. 32 

Impact PH-7: Substantial Mobilization of or Increase in Constituents Known to Bioaccumulate 33 
as a Result of Implementing CM2, CM4, CM5, and CM10 34 

NEPA Effects: The primary concern with habitat restoration regarding constituents known to 35 
bioaccumulate is the potential for mobilizing contaminants sequestered in sediments of the newly 36 
inundated floodplains and marshes. The mobilization depends on the presence of the constituent 37 
and the biogeochemical behavior of the constituent to determine whether it could re-enter the 38 
water column or be reintroduced into the food chain. 39 

Pesticides 40 

Organochlorines and other relatively water insoluble pesticides would likely be sequestered in the 41 
former agricultural soils in ROAs. Additionally, because these chemicals tend to bind to particulates, 42 
concentrations are typically highest in sediment. Flooding of former agricultural land, as would 43 
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occur under CM4, CM5, and CM10, is expected to result in some level of accessibility to biota through 1 
uptake by benthic organisms. Moreover, CM2 and CM5 may be managed alongside continuing 2 
agriculture, where pesticides may be used on a seasonal basis and where water during flood events 3 
may come in contact with residues of these pesticides. However, rapid dissipation would be 4 
expected, particularly in the large volumes of water involved in flooding; therefore, it is unlikely that 5 
a substantial increase in bioaccumulation by fish would result. Further, implementation of CM2, 6 
CM4, CM5, and CM10 would not include the use of bioaccumulative pesticides. Additionally, 7 
significant increases in concentrations of organochlorine and other legacy pesticides are not 8 
expected in the water column because these lipophilic chemicals strongly partition to sediments, 9 
and concentrations in the water column would be relatively short-lived because these pesticides 10 
settle out of the water column via sediment adsorption in low-velocity flow. 11 

As described in Section D.4.6.1 of BDCP Appendix 5.D, if pesticide-laden sediment erodes and is 12 
transported from an ROA, it is likely that the pesticides would not be transported very far from the 13 
source area, and would settle out with suspended particulates and be deposited close to the ROA. 14 
For these reasons, a substantial mobilization of, or a substantial increase in, bioaccumulative 15 
pesticides in the study area is not anticipated. Therefore, no adverse effect on public health with 16 
respect to bioaccumulation of pesticides is expected. 17 

Methylmercury 18 

Conversion of inorganic mercury to methylmercury occurs in flooded fine sediments subjected to 19 
periodic drying-out periods and is associated with anaerobic (oxygen-depleted), reducing 20 
environments (Alpers et al. 2008; Ackerman and Eagles-Smith 2010). Methylmercury production is 21 
greatest in high marshes that are subjected to wet and dry periods over the highest monthly tidal 22 
cycles; production appears to be less in low marshes that are always inundated and not subject to 23 
dry periods (Alpers et al. 2008). 24 

Methylmercury generation rates are ultimately dependent on the concentrations of mercury in the 25 
soils, and on the specific biogeochemistry of the system. The biogeochemistry and fate and transport 26 
of mercury and methylmercury are very complex. Restoration would involve inundation of areas 27 
where mercury has been sequestered in soils, and, if methylation occurs, the methylmercury would 28 
be mobilized into the aquatic system. Results of the CALFED Mercury Project Annual Report for 29 
2007 (Stephenson et al. 2007) indicate that river inputs (11.5 grams per day [g/day] 30 
methylmercury) and in-situ production from wetland/marsh sediments (11.3 g/day 31 
methylmercury) are the leading sources of methylmercury to the Delta waters, and have roughly 32 
comparable levels of input. Wood (2010) estimates that in-situ methylmercury production in open 33 
water and wetlands contributes approximately 36% of the overall methylmercury load to the Delta 34 
(approximately 5 g/day) but is less than riverine/tributary inputs (8 g/day). The higher estimate of 35 
methylmercury production from sediments reported by Stephenson is based on periods of higher 36 
water (wet) and may be more representative of what might occur when new ROAs are opened for 37 
inundation. Once in the aquatic system, the methylmercury can be transported with water flow, 38 
taken up by biota, volatilized, demethylated, or returned to sediment (but not necessarily at the 39 
original restoration site). 40 

The Sacramento River watershed, and specifically the Yolo Bypass, is the primary source of mercury 41 
in the study area. The highest concentrations of mercury and methylmercury are in the Cache Creek 42 
area and the Yolo Bypass. The amount of methylmercury produced in the Yolo Bypass has been 43 
estimated to represent 40% of the total methylmercury production for the entire Sacramento River 44 
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watershed (Foe et al. 2008). Water discharging from the Yolo Bypass at Prospect Slough has a 1 
reported average annual methylmercury concentration of 0.27 ng/L, more than four times greater 2 
than the 0.06 ng/L TMDL. 3 

The highest levels of methylmercury generation, mobilization, and bioavailability are expected in 4 
the Yolo Bypass with implementation of CM2 under Alternative 4. Implementation of CM2 would 5 
subject Yolo Bypass to more frequent and wider areas of inundation. The concentrations of 6 
methylmercury in water exiting the Yolo Bypass would depend on many variables. However, 7 
implementation of CM2 has the potential to significantly increase the loading, concentrations, and 8 
bioavailability of methylmercury in the aquatic system. 9 

As part of the implementation of conservation measures under Alternative 4, measures would be 10 
developed to reduce the production of methylmercury in ROAs, and these measures would be 11 
implemented as part of CM12, Methylmercury Management. These measures may include 12 
construction and grading in a way that minimizes exposure of mercury-containing soils to the water 13 
column; designing areas to support/enhance photodegradation; and pre-design field studies to 14 
identify depositional areas where mercury accumulation is most likely and characterization and/or 15 
design that avoids these areas. CM12 provides for consideration of new information related to 16 
methylmercury degradation that could effectively mitigate methylmercury production and 17 
mobilization. 18 

In summary, Alternative 4 restoration actions are likely to result in increased production, 19 
mobilization, and bioavailability of methylmercury in the aquatic system. Methylmercury would be 20 
generated by inundation of restoration areas, with highest concentrations expected in the Yolo 21 
Bypass, Cosumnes River and Mokelumne River, and at ROAs closest to these source areas as a result 22 
of the BDCP actions. An increase in bioavailability in the aquatic system could result in a 23 
corresponding increase in bioaccumulation in fish tissue, biomagnification through the food chain, 24 
and human exposure. Because the increase in bioavailability in the food chain cannot be quantified, 25 
the increase in human exposure also cannot be quantified. OEHHA standards would continue to be 26 
implemented for the consumption of study area fish and thus would serve to protect people against 27 
the overconsumption of fish with increased body burdens of mercury. Furthermore, implementation 28 
of CM12, Methylmercury Management, would minimize effects because it provides for project-29 
specific mercury management plans including a QA/QC program, and specific tidal habitat 30 
restoration design elements to reduce the potential for methylation of mercury and its 31 
bioavailability in tidal habitats. As such, adverse effects on public health due to the substantial 32 
mobilization of or increase in methylmercury are not expected to occur. 33 

CEQA Conclusion: Flooding of former agricultural land under CM4, CM5, and CM10, could result in 34 
some level of accessibility of legacy organochlorine pesticides to biota through uptake by benthic 35 
organisms. Further, CM2 and CM5 may be managed alongside continuing agriculture, where 36 
pesticides may be used on a seasonal basis and where water during flood events may come in 37 
contact with organochlorine and legacy pesticide residues. However, rapid dissipation would be 38 
expected, particularly in the large volumes of water involved in flooding; therefore, it is unlikely that 39 
a substantial increase in bioaccumulation by fish would result. Additionally, while there would likely 40 
be an increase in mobilization of and potentially an increase in bioaccumulation of methylmercury 41 
in the study area’s aquatic systems (e.g., fish and water) in the near term, it is unlikely to be 42 
substantial. Further, CM12, Methylmercury Management, as well as existing OEHHA standards, 43 
would serve to reduce the public’s exposure to contaminated fish. Implementation of CM2, CM4, 44 
CM5, and CM10 under Alternative 4 would not substantially mobilize or substantially increase the 45 
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public’s exposure to constituents known to bioaccumulate and would be less than significant. No 1 
mitigation is required. 2 

Impact PH-8: Increase in Microcystis Bloom Formation as a Result of Operation of the Water 3 
Conveyance Facilities. 4 

Any modified reservoir operations under Alternative 4 are not expected to promote Microcystis 5 
production upstream of the Delta since large reservoirs upstream of the Delta are typically low in 6 
nutrient concentrations and phytoplankton outcompete cyanobacteria, including Microcystis. 7 
Further, in the rivers and streams of the Sacramento River watershed, watersheds of the eastern 8 
tributaries (Cosumnes, Mokelumne, and Calaveras Rivers), and the San Joaquin River upstream of 9 
the Delta, bloom development would be limited by high water velocity and low hydraulic residence 10 
times.  11 

Conditions in the Export Service Areas under the four operational scenarios of Alternative 4 are not 12 
expected to become more conducive to Microcystis bloom formation, relative to the No Action 13 
Alternative, because neither water residence time nor water temperatures will increase in the 14 
Export Service Areas.  As described in Chapter 8, Water Quality,  Microcystis blooms in the Export 15 
Service Areas could increase due to increased water temperatures resulting from climate change, 16 
but not due to water conveyance facility operations. Similarly, residence times in the Export Service 17 
Area would not be affected by operations of CM1.  Accordingly, conditions would not be more 18 
conducive to Microcystis bloom formation. Water diverted from the Sacramento River in the north 19 
Delta is expected to be unaffected by Microcystis, but the fraction of water flowing through the Delta 20 
that reaches the existing south Delta intakes is expected to be influenced by an increase Microcystis 21 
blooms.  Therefore, relative to the No Action Alternative, the addition of Sacramento River water 22 
from the north Delta under Alternative 4 would dilute Microcystis and microcystins in water 23 
diverted from the south Delta.  Because the degree to which Microcystis blooms, and thus 24 
microcystins concentrations, will increase in source water from the south Delta is unknown, it 25 
cannot be determined whether Alternative 4 will result in increased or decreased levels of 26 
microcystins in the mixture of source waters exported from Banks and Jones pumping plants. 27 

Ambient meteorological conditions are the primary driver of Delta water temperatures, and 28 
therefore climate warming, and not water operations, would determine future water temperatures 29 
in the Delta.  Increasing water temperatures due to climate change could lead to earlier attainment 30 
of the water temperature threshold of 19°C required to initiate Microcystis bloom formation, and 31 
therefore earlier occurrences of Microcystis blooms in the Delta, as well as increases in the duration 32 
and magnitude. However, these temperature-related changes under Alternative 4 would not be 33 
different from what would occur under the No Action Alternative.  Under H1-H4 operational 34 
scenarios, the modeled increase in hydraulic residence time in the Delta indicate varying levels of 35 
change depending on Delta location and timeframe (see Chapter 8, Water Quality). The changes in 36 
hydraulic residence time are driven by several factors accounted for in the modeling, including the 37 
hydrodynamic effects of restoration actions planned under CM2 and CM4, diversion of Sacramento 38 
River water at the proposed north Delta intake facility, as well as changes in net Delta outflows. 39 
Siting and design of restoration areas would have a substantial influence on the magnitude of 40 
residence time increases under Alternative 4. The modeled increase in hydraulic residence time in 41 
the Delta under operational scenarios H1-H4 could potentially increase the frequency, magnitude, 42 
and geographic extent of Microcystis blooms, and therefore microcystin in the Delta. Therefore, 43 
impacts on beneficial uses, including drinking water and recreational waters, could occur and, as 44 
such, public health could be affected. Accordingly, this would be considered an adverse effect. 45 
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Mitigation Measure WQ-32a and WQ-32b are available to reduce the effects of degraded water 1 
quality, and therefore potential public health effects due to Microcystis.  However, because the 2 
effectiveness of these mitigation measures to result in feasible measures for reducing water quality 3 
effects, and therefore potential public health effects, is uncertain, the effect would still be considered 4 
adverse. 5 

CEQA Conclusion: Under Alternative 4, operation of the water conveyance facilities is not expected 6 
to promote Microcystis bloom formation in the reservoirs and watersheds upstream of the Delta 7 
because large reservoirs upstream are typically low in nutrient concentrations and phytoplankton 8 
outcompete cyanobacteria, including Microcystis, and high water velocity and low hydraulic 9 
residence times in the upstream area limit the development of Microcystis blooms. Microcystis 10 
blooms in the Export Service Areas could increase due to increased water temperatures resulting 11 
from climate change, but not water conveyance facility operations. Residence times in the Export 12 
Service Area would not be affected by operations of CM1, and therefore conditions would not be 13 
more conducive to Microcystis bloom formation. Water exported from the Delta to the Export 14 
Service Area is expected to be a mixture of Microcystis-affected source water from the south Delta 15 
intakes and unaffected source water from the Sacramento River.  Because of this, it cannot be 16 
determined whether operations and maintenance under Alternative 4 would result in increased or 17 
decreased levels of Microcystis and microcystins in the mixture of source waters exported from 18 
Banks and Jones pumping plants.   19 

Water temperatures and hydraulic residence times in the Delta are expected to increase, which 20 
would result in an increase in the frequency, magnitude and geographic extent of Microcystis, and 21 
therefore microcystin levels.  However, the potential water quality effects due to temperature 22 
increases would be due to climate change, not effects resulting from operation of the  water 23 
conveyance facilities.  Increases in Delta residence times under all Alternative 4 operational 24 
scenarios (i.e., H1-H4) would be due in small part to climate change and sea level rise, but due to a 25 
greater degree to operation of the water conveyance facilities and hydrodynamic impacts of 26 
restoration included in CM2 and CM4.   Consequently, it is possible that increases in the frequency, 27 
magnitude, and geographic extent of Microcystis blooms in the Delta would occur due to the 28 
operations and maintenance of the water conveyance facilities and the hydrodynamic impacts of 29 
restoration under CM2 and CM4. Accordingly, beneficial uses including drinking water and 30 
recreational waters would potentially be impacted and therefore, so would public health.  Therefore 31 
this impact would be significant.   32 

Implementation of Mitigation Measure WQ-32a and WQ-32b may reduce degradation of Delta water 33 
quality due to Microcystis. Mitigation Measure WQ-32a requires that hydraulic residence time 34 
considerations be incorporated into restoration area site design for CM2 and CM4 using the best 35 
available science at the time of design. Mitigation Measure WQ-32b requires that the project 36 
proponents monitor for Microcystis abundance in the Delta and use appropriate statistical methods 37 
to determine whether increases in abundance are significant.  This mitigation measure also requires 38 
that if Microcystis abundance increases (relative to Existing Conditions), the project proponents will 39 
investigate and evaluate measures that could be taken to manage hydraulic residence time in the 40 
affected areas of the Delta. However, because the effectiveness of these mitigation measures to 41 
result in feasible measures for reducing water quality effects, and therefore potential public health 42 
effects, is uncertain, this impact would be significant and unavoidable. 43 
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Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 1 
Microcystis Blooms 2 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A 3 
in Chapter 8, Water Quality. 4 

Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 5 
Water Residence Time 6 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A 7 
in Chapter 8, Water Quality. 8 

Impact PH-9: Increase in Microcystis Bloom Formation as a Result of Implementing CM2 and 9 
CM4. 10 

NEPA Effects: As described in Chapter 8, Water Quality, implementation of CM3 and CM6–CM21 is 11 
unlikely to affect Microcystis abundance in the rivers and reservoirs upstream of the Delta, in the 12 
Delta region, or the waters exported to the CVP and SWP service areas.  Implementation of CM5, 13 
Seasonally Inundated Floodplain Restoration, could result in increased local water temperatures in 14 
areas near restored seasonally inundated floodplains.  However, floodplain inundation typically 15 
occurs during spring and winter months when Microcystis growth is limited in general by low water 16 
temperatures and by insufficient surface water irradiance. Water temperatures would not increase 17 
sufficiently due to floodplain inundation such that effects on Microcystis growth would occur.  18 
Therefore, implementation of CM5 is unlikely to affect Microcystis blooms in the study area.  19 
Implementation of CM13, Invasive Aquatic Vegetation Control, may increase turbidity and flow 20 
velocity, particularly in restored aquatic habitats, which could discourage Microcystis growth in 21 
these areas.  To the extent that IAV removal would affect turbidity and water velocity, it is possible 22 
that IAV removal could, to some degree, help offset the increase in Microcystis production expected 23 
under Alternative 4, relative to the No Action Alternative.   24 

As discussed under Impact PH-8, development of restoration areas under CM2 and CM4 could 25 
potentially increase the frequency, magnitude, and geographic extent of Microcystis blooms due to 26 
the hydrodynamic impacts that are expected to increase water residence times throughout the 27 
Delta. Additionally, restoration activities implemented under CM2 and CM4 that create shallow 28 
backwater areas could result in local increases in water temperature that may encourage Microcystis 29 
growth during the summer bloom season, which could result in further degradation of water quality 30 
to the extent that beneficial uses are affected. Were Microcystis blooms to increase with 31 
implementation of CM2 and CM4, there would be an increase in the potential for impacts on public 32 
health as a result of potential effects on drinking water quality and recreational waters.   Mitigation 33 
Measures WQ-32a and WQ-32b may reduce the combined effect on Microcystis from increased local 34 
water temperatures and water residence time, but the effects would be adverse.  35 

CEQA Conclusion: Restoration activities implemented under Alternative 4 for CM2 and CM4 that 36 
create shallow backwater areas could result in local increases in water temperature conducive to 37 
Microcystis growth during summer bloom season. This could compound the water quality 38 
degradation that may result from the hydrodynamic impacts from CM2 and CM4 discussed in Impact 39 
PH-8 and result in additional water quality degradation such that beneficial uses are affected. An 40 
increase in Microcystis blooms could potentially result in impacts on public health through exposure 41 
via drinking water quality and recreational waters. Therefore, this impact would be significant.  42 
Mitigation Measures WQ-32a and WQ-32b may reduce the combined effect on Microcystis from 43 
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increased local water temperatures and water residence time. The effectiveness of these mitigation 1 
measures to result in feasible measures for reducing water quality effects, and therefore potential 2 
public health effects, is uncertain. Therefore, this impact would be significant and unavoidable. 3 

Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 4 
Microcystis Blooms 5 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A 6 
in Chapter 8, Water Quality. 7 

Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 8 
Water Residence Time 9 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A 10 
in Chapter 8, Water Quality. 11 

25.3.3.10 Alternative 5—Dual Conveyance with Pipeline/Tunnel and 12 

Intake 1 (3,000 cfs; Operational Scenario C) 13 

Impact PH-1: Increase in Vector-Borne Diseases as a Result of Construction and Operation of 14 
the Water Conveyance Facilities 15 

NEPA Effects: Alternative 5 would involve construction and operation of up to three solids lagoons, 16 
one sedimentation basin, an intermediate forebay and associated 350-acre inundation area adjacent, 17 
and Bryon Tract Forebay.; the mechanisms for potential public health effects are similar to those 18 
described above for Alternative 1A. Specifically, the sedimentation basin, solids lagoons, Byron Tract 19 
Forebay, the intermediate forebay, and the inundation area have the potential to provide habitat for 20 
vectors that transmit diseases (e.g., mosquitoes) because of the large volumes of water that would 21 
be held within these areas. The depth, design, and operation of the sedimentation basin and solids 22 
lagoons would prevent the development of suitable mosquito habitat (Figure 25-1). Specifically, the 23 
basins would be too deep and the constant movement of water would prevent mosquitoes from 24 
breeding and multiplying. Sedimentation basins would be 120 feet long by 40 feet wide by 55 feet 25 
deep, and solids lagoons would be 165 feet long by 86 feet wide by 10 feet deep. Furthermore, use of 26 
the 350-acre inundation area adjacent to the intermediate forebay would be limited to forebay 27 
emergency overflow situations and water would be pumped back to the intermediate forebay, 28 
creating circulation such that the inundation area would have a low potential for creating suitable 29 
vector habitat. Similarly, water in the Byron Tract Forebay and intermediate forebay would be 30 
circulated regularly and, with the exception of shallower areas around the periphery, would be too 31 
deep to provide suitable mosquito habitat. The shallower edges of the forebays could provide 32 
suitable mosquito breeding habitat if emergent vegetation or other aquatic plants (e.g., pond weed) 33 
were allowed to grow.  34 

To minimize the potential for impacts related to increasing suitable vector habitat within the study 35 
area, DWR would consult and coordinate with San Joaquin County and Sacramento-Yolo County 36 
MVCDs and prepare and implement MMPs. BMPs to be implemented as part of the MMPs would help 37 
control mosquitoes (see Impact PH-1 under Alternative 1A). These BMPs would be consistent with 38 
practices presented in the California Department of Public Health’s Best Management Practices for 39 
Mosquito Control in California (California Department of Public Health 2012). Implementation of 40 
these BMPs would reduce the likelihood that BDCP operations would require an increase in 41 
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abatement activities by the local MVCDs. Accordingly, as described under Alternative 1A, 1 
construction and operation of the intakes, solids lagoons, sedimentation basins, the forebays, and 2 
the intermediate forebay inundation area under Alternative 5 would not substantially increase 3 
suitable vector habitat, and would not substantially increase vector-borne diseases. Therefore, no 4 
adverse effects would result. 5 

CEQA Conclusion: Implementation of CM1 under Alternative 5 would involve the construction and 6 
operation of four fewer solids lagoons and one sedimentation basin relative to Alternative 1A, and 7 
construction and operation of an intermediate forebay and associated 350-acre inundation area, and 8 
Byron Tract Forebay. While these facilities could provide suitable habitat for vectors (e.g., 9 
mosquitoes), water depth and circulation would prevent the areas from substantially increasing 10 
suitable vector habitat. The inundation area would only be used during emergency overflow 11 
situations and water would be pumped back into the intermediate forebay, creating circulation that 12 
would discourage mosquito breeding. The shallower periphery of the intermediate forebay and 13 
Bryon Tract Forebay could provide suitable mosquito breeding habitat.  14 

To minimize the potential for impacts related to increasing suitable vector habitat within the study 15 
area, These BMPs would be consistent with practices presented in the California Department of 16 
Public Health’s Best Management Practices for Mosquito Control in California (California Department 17 
of Public Health 2012).  Therefore, construction and operation of the water conveyance facilities 18 
under Alternative 5 would not result in a substantial increase in vector-borne diseases and the 19 
impact on public health would be less than significant. No mitigation is required. 20 

Impact PH-2: Exceedances of Water Quality Criteria for Constituents of Concern Such That 21 
There Is an Adverse Effect on Public Health as a Result of Operation of the Water Conveyance 22 
Facilities 23 

Mitigation Measure WQ-5: Avoid, Minimize, or Offset, as Feasible, Adverse Water Quality 24 
Conditions; Site and Design Restoration Sites to Reduce Bromide Increases in Barker 25 
Slough 26 

Please see Mitigation Measure WQ-5 under Impact PH-2 in the discussion of Alternative 1A. 27 

Impact PH-8: Increase in Microcystis Bloom Formation as a Result of Operation of the Water 28 
Conveyance Facilities. 29 

NEPA Effects: Because factors that affect Microcystis abundance in waters upstream of the Delta, in 30 
the Delta, and in the SWP/CVP Export Services Areas under Alternative 1A would similarly change 31 
under Alternative 5, Microcystis abundance, and thus microcystin concentrations, in water bodies of 32 
the affected environment under Alternative 5 would be very similar (i.e., nearly the same) to those 33 
discussed for Alternative 1A.  34 

As described in Chapter 8, Water Quality, although Microcystis blooms have not occurred in the 35 
Export Service Areas, conditions in the Export Service Areas under Alternative 5 may become more 36 
conducive to Microcystis bloom formation because water temperatures will increase in the Export 37 
Service Areas due to the expected increase in ambient air temperatures resulting from climate 38 
change, but not from operation of the water conveyance facilities. Under Alternative 5, relative to No 39 
Action Alternative, water exported to the SWP/CVP Export Service Area will be a mixture of 40 
Microcystis-affected source water from the south Delta intakes and unaffected source water from the 41 
Sacramento River, diverted at the north Delta intakes.  It cannot be determined whether operations 42 
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and maintenance under Alternative 5 will result in increased or decreased levels of Microcystis and 1 
microcystins in the mixture of source waters exported from Banks and Jones pumping plants.   2 

Like Alternative 1A, elevated ambient water temperatures would occur in the Delta under 3 
Alternative 5, which could lead to earlier occurrences of Microcystis blooms in the Delta, and 4 
increase the overall duration and magnitude of blooms.  However, as described in Chapter 8, Water 5 
Quality, the increase in Delta water temperatures, and consequent potential increase in Microcystis 6 
blooms, would be driven entirely by climate change, not by operation of water conveyance facilities. 7 
There would be differences in the direction and magnitude of water residence time changes during 8 
the Microcystis bloom period due to operation of the water conveyance facilities under Alternative 5 9 
compared to Alternative 1A, relative to the No Action Alternative. As a result, Microcystis blooms, 10 
and therefore microcystin, could increase in surface waters throughout the Delta. Therefore, impacts 11 
on beneficial uses, including drinking water and recreational waters, could occur and public health 12 
could be affected. Although Mitigation Measure WQ-32a and WQ-32b are available to reduce the 13 
severity of degraded water quality in the Delta due to Microcystis blooms, this would be an adverse 14 
effect.   15 

CEQA Conclusion: Under Alternative 5, operation of the water conveyance facilities is not expected 16 
to promote Microcystis bloom formation in the reservoirs and watersheds upstream of the Delta.  17 
Microcystis blooms in the Export Service Areas could increase due to increased water temperatures 18 
resulting from climate change, but not due to water conveyance facility operations. Hydraulic 19 
residence times in the Export Service Area would not be affected by operations of CM1, and 20 
therefore conditions in those areas would not be more conducive to Microcystis bloom formation. 21 
Water exported from the Delta to the Export Service Area is expected to be a mixture of Microcystis-22 
affected source water from the south Delta intakes and unaffected source water from the 23 
Sacramento River.  Because of this, it cannot be determined whether operations and maintenance 24 
under Alternative 5 would result in increased or decreased levels of Microcystis and microcystins in 25 
the mixture of source waters exported from Banks and Jones pumping plants.   26 

Water temperatures and hydraulic residence times in the Delta are expected to increase, which 27 
could result in an increase in Microcystis blooms and therefore microcystin levels.  However, the 28 
water temperature increases in the Delta would be due to climate change and not due to operation 29 
of the  water conveyance facilities. Increases in Delta hydraulic residence times would be due in 30 
small part to climate change and sea level rise, but due to a greater degree to operation of the water 31 
conveyance facilities and hydrodynamic impacts of restoration included in CM2 and CM4.   32 
Consequently, it is possible that increases in the frequency, magnitude, and geographic extent of 33 
Microcystis blooms in the Delta would occur due to the operations and maintenance of the water 34 
conveyance facilities and the hydrodynamic impacts of restoration under CM2 and CM4. 35 
Accordingly, beneficial uses including drinking water and recreational waters would be impacted 36 
and, as a result, public health.  Therefore, this impact would be significant.   37 

Implementation of Mitigation Measure WQ-32a and WQ-32b may reduce degradation of Delta water 38 
quality due to Microcystis. Mitigation Measure WQ-32a requires that residence time considerations 39 
be incorporated into restoration area site design for CM2 and CM4 using the best available science at 40 
the time of design. Mitigation Measure WQ-32b requires that the project proponents monitor for 41 
Microcystis abundance in the Delta and use appropriate statistical methods to determine whether 42 
increases in abundance are significant.  This mitigation measure also requires that if Microcystis 43 
abundance increases (relative to Existing Conditions), the project proponents will investigate and 44 
evaluate measures that could be taken to manage hydraulic residence time in the affected areas of 45 
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the Delta. However, because the effectiveness of these mitigation measures to result in feasible 1 
measures for reducing water quality effects, and therefore potential public health effects, is 2 
uncertain, this impact would be significant and unavoidable. 3 

Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 4 
Microcystis Blooms 5 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A 6 
in Chapter 8, Water Quality. 7 

Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 8 
Water Residence Time 9 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A 10 
in Chapter 8, Water Quality. 11 

Impact PH-9: Increase in Microcystis Bloom Formation as a Result of Implementing CM2 and 12 
CM4. 13 

NEPA Effects: The amount and location of habitat restoration and enhancement that would occur 14 
under Alternative 5 would be the same as that described under Alternative 1A, except that 25,000 15 
rather than 65,000 acres of tidal habitat would be restored under CM4. Restoration activities 16 
implemented under CM2 and CM4 that would create shallow backwater areas could result in local 17 
increases in water temperature that may encourage Microcystis growth during the summer bloom 18 
season. This would result in further degradation of water quality beyond the hydrodynamic effects 19 
of CM2 and CM4 on Microcystis blooms identified in Impact PH-8. An increase in Microcystis blooms 20 
with implementation of CM2 and CM4 could potentially result in adverse effects on public health 21 
through exposure via drinking water quality and recreational waters.   Mitigation Measures WQ-32a 22 
and WQ-32b may reduce the combined effect on Microcystis from increased local water 23 
temperatures and water residence time. The effectiveness of these mitigation measures to result in 24 
feasible measures for reducing water quality effects related to Microcystis is uncertain.  This would 25 
be an adverse effect.  26 

CEQA Conclusion: The effects of CM2 and CM4 on Microcystis under Alternative 5 are similar to 27 
those discussed for Alternative 1A.  Restoration activities implemented under CM2 and CM4 that 28 
create shallow backwater areas could result in local increases in water temperature conducive to 29 
Microcystis growth during summer bloom season. This could compound the water quality 30 
degradation that may result from the hydrodynamic impacts from CM2 and CM4 discussed in Impact 31 
PH-8 and result in additional water quality degradation such that beneficial uses are affected. An 32 
increase in Microcystis blooms could potentially result in impacts on public health through exposure 33 
via drinking water quality and recreational waters. Therefore, this impact would be significant.  34 
Mitigation Measures WQ-32a and WQ-32b may reduce the combined effect on Microcystis from 35 
increased local water temperatures and water residence time. The effectiveness of these mitigation 36 
measures to result in feasible measures for reducing water quality effects, and therefore potential 37 
public health effects, is uncertain. Therefore, this impact would be significant and unavoidable. 38 



 Public Health 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

25-84 
2015 

ICF 00139.14 

 

Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 1 
Microcystis Blooms 2 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A 3 
in Chapter 8, Water Quality. 4 

Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 5 
Water Residence Time 6 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A 7 
in Chapter 8, Water Quality. 8 

25.3.3.11 Alternative 6A—Isolated Conveyance with Pipeline/Tunnel and 9 

Intakes 1–5 (15,000 cfs; Operational Scenario D) 10 

Impact PH-1: Increase in Vector-Borne Diseases as a Result of Construction and Operation of 11 
the Water Conveyance Facilities 12 

NEPA Effects: As described for Alternative 1A, Alternative 6A would involve similar construction 13 
and operation of up to 15 solids lagoons, five sedimentation basins, Byron Tract Forebay, and an 14 
intermediate forebay and associated 350-acre inundation area adjacent. These features have the 15 
potential to provide habitat for vectors that transmit diseases (e.g., mosquitoes) because of the large 16 
volumes of water that would be held within these areas. The depth, design, and operation of the 17 
sedimentation basins and solids lagoons would prevent the development of suitable mosquito 18 
habitat (Figure 25-1). Specifically, the basins would be too deep and the constant movement of 19 
water would prevent mosquitoes from breeding and multiplying. Sedimentation basins would be 20 
120 feet long by 40 feet wide by 55 feet deep, and solids lagoons would be 165 feet long by 86 feet 21 
wide by 10 feet deep. Furthermore, use of the inundation area would be limited to forebay 22 
emergency overflow situations and water would be physically pumped back to the intermediate 23 
forebay, creating circulation such that the inundation area would have a low potential for creating 24 
suitable vector habitat. Similarly, water in the Byron Tract Forebay and intermediate forebay would 25 
be circulated regularly and, with the exception of shallower areas around the periphery, would be 26 
too deep to provide suitable mosquito habitat. The shallower edges of the forebays could provide 27 
suitable mosquito breeding habitat if emergent vegetation or other aquatic plants (e.g., pond weed) 28 
were allowed to grow. 29 

To minimize the potential for impacts related to increasing suitable vector habitat within the study 30 
area, DWR would consult and coordinate with San Joaquin County and Sacramento-Yolo County 31 
MVCDs and prepare and implement MMPs. BMPs to be implemented as part of the MMPs would help 32 
control mosquitoes (see Impact PH-1 under Alternative 1A). These BMPs would be consistent with 33 
practices presented in the California Department of Public Health’s Best Management Practices for 34 
Mosquito Control in California (California Department of Public Health 2012).Implementation of 35 
these BMPs would reduce the likelihood that BDCP operations would require an increase in 36 
abatement activities by the local MVCDs. Therefore, as described for Alternative 1A, construction 37 
and operation of the intakes, solids lagoons, sedimentation basins, the forebays and the 38 
intermediate forebay inundation area under Alternative 6A would not substantially increase 39 
suitable vector habitat, and would not substantially increase in vector-borne diseases. Accordingly, 40 
no adverse effects would result. 41 
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CEQA Conclusion: As described for Alternative 1A, implementation of CM1 under Alternative 6A 1 
would involve construction and operation of solids lagoons, sedimentation basins, intermediate 2 
forebay and associated 350-acre inundation area, and Bryon Tract Forebay which would have the 3 
potential to provide habitat for vectors that transmit diseases (e.g., mosquitoes). While these 4 
facilities could provide suitable habitat for vectors (e.g., mosquitoes), water depth and circulation 5 
would prevent the areas from substantially increasing suitable vector habitat. The shallower 6 
periphery of the intermediate forebay and Bryon Tract Forebay could provide suitable mosquito 7 
breeding habitat.  8 

To minimize the potential for impacts related to increasing suitable vector habitat within the study 9 
area, DWR would consult and coordinate with San Joaquin County and Sacramento-Yolo County 10 
MVCDs and prepare and implement MMPs. BMPs to be implemented as part of the MMPs would help 11 
control mosquitoes. These BMPs would be consistent with practices presented in the California 12 
Department of Public Health’s Best Management Practices for Mosquito Control in California 13 
(California Department of Public Health 2012). See Impact PH-1 under Alternative 1A. Therefore, 14 
construction and operation of the water conveyance facilities under Alternative 6A would not result 15 
in a substantial increase in vector-borne diseases and the impact on public health would be less than 16 
significant. No mitigation is required. 17 

Impact PH-2: Exceedances of Water Quality Criteria for Constituents of Concern Such That 18 
There Is an Adverse Effect on Public Health as a Result of Operation of the Water Conveyance 19 
Facilities 20 

Mitigation Measure WQ-5: Avoid, Minimize, or Offset, as Feasible, Adverse Water Quality 21 
Conditions; Site and Design Restoration Sites to Reduce Bromide Increases in Barker 22 
Slough 23 

Please see Mitigation Measure WQ-5 under Impact PH-2 in the discussion of Alternative 1A. 24 

Impact PH-8: Increase in Microcystis Bloom Formation as a Result of Operation of the Water 25 
Conveyance Facilities. 26 

NEPA Effects: Because factors that affect Microcystis abundance in waters upstream of the Delta, in 27 
the Delta, and in the SWP/CVP Export Services Areas under Alternative 1A would similarly change 28 
under Alternative 6A, Microcystis abundance, and thus microcystin concentrations, in water bodies 29 
of the affected environment under Alternative 6A would be nearly the same as those discussed for 30 
Alternative 1A.  31 

As described in Chapter 8, Water Quality, although Microcystis blooms have not occurred in the 32 
Export Service Areas, conditions in the Export Service Areas under Alternative 6A may become more 33 
conducive to Microcystis bloom formation because water temperatures will increase in the Export 34 
Service Areas due to the expected increase in ambient air temperatures resulting from climate 35 
change, but not from operation of the water conveyance facilities. In contrast to Alternative 1A, uthe 36 
effects of Microcystis on water exported to the SWP/CVP Export Service Areas could be lower under 37 
Alternative 6A relative to Alternative 1A. 38 

Like Alternative 1A, elevated ambient water temperatures would occur in the Delta under 39 
Alternative 6A, which could lead to earlier occurrences of Microcystis blooms in the Delta, and 40 
increase the overall duration and magnitude of blooms.  However, as described in Chapter 8, Water 41 
Quality, the increase in Delta water temperatures, and consequent potential increase in Microcystis 42 
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blooms, would be driven entirely by climate change, not by operation of water conveyance facilities. 1 
There would be differences in the direction and magnitude of water residence time changes during 2 
the Microcystis bloom period due to operation of the water conveyance facilities under Alternative 3 
6A compared to Alternative 1A, relative to the No Action Alternative. As a result, Microcystis blooms, 4 
and therefore microcystin, could increase in surface waters throughout the Delta, similar to 5 
Alternative 1A.  6 

CEQA Conclusion: Under Alternative 6A, operation of the water conveyance facilities is not expected 7 
to promote Microcystis bloom formation in the reservoirs and watersheds upstream of the Delta.  8 
Microcystis blooms in the Export Service Areas could increase due to increased water temperatures 9 
resulting from climate change, but not due to water conveyance facility operations. Hydraulic 10 
residence times in the Export Service Area would not be affected by operations of CM1, and 11 
therefore conditions in those areas would not be more conducive to Microcystis bloom formation. 12 
Water exported from the Delta to the Export Service Area is expected to be diverted entirely from 13 
the Sacramento River from the north Delta, which is not affected by Microcystis. Thereforethe effects 14 
of Microcystis on water exported to the SWP/CVP Export Service Areas could be lower under 15 
Alternative 6A relative to Alternative 1A. 16 

Water temperatures and hydraulic residence times in the Delta are expected to increase, which 17 
could result in an increase in Microcystis blooms and therefore microcystin levels.  However, the 18 
water temperature increases in the Delta would be due to climate change and not due to operation 19 
of the  water conveyance facilities. Increases in Delta residence times would be due in small part to 20 
climate change and sea level rise, but due to a greater degree to operation of the water conveyance 21 
facilities and hydrodynamic impacts of restoration included in CM2 and CM4.   Consequently, it is 22 
possible that increases in the frequency, magnitude, and geographic extent of Microcystis blooms in 23 
the Delta would occur due to the operations and maintenance of the water conveyance facilities and 24 
the hydrodynamic impacts of restoration under CM2 and CM4. Accordingly, beneficial uses including 25 
drinking water and recreational waters would be impacted and, as a result, public health.  Therefore, 26 
this impact would be significant.   27 

Implementation of Mitigation Measure WQ-32a and WQ-32b may reduce degradation of Delta water 28 
quality due to Microcystis. Mitigation Measure WQ-32a requires that hydraulic residence time 29 
considerations be incorporated into restoration area site design for CM2 and CM4 using the best 30 
available science at the time of design. Mitigation Measure WQ-32b requires that the project 31 
proponents monitor for Microcystis abundance in the Delta and use appropriate statistical methods 32 
to determine whether increases in abundance are significant.  This mitigation measure also requires 33 
that if Microcystis abundance increases (relative to Existing Conditions), the project proponents will 34 
investigate and evaluate measures that could be taken to reduce hydraulic residence time in the 35 
affected areas of the Delta. However, because the effectiveness of these mitigation measures to 36 
result in feasible measures for reducing water quality effects, and therefore potential public health 37 
effects, is uncertain, this impact would be significant and unavoidable. 38 

Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 39 
Microcystis Blooms 40 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A 41 
in Chapter 8, Water Quality. 42 
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Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 1 
Water Residence Time 2 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A 3 
in Chapter 8, Water Quality. 4 

Impact PH-9: Increase in Microcystis Bloom Formation as a Result of Implementing CM2 and 5 
CM4. 6 

NEPA Effects: The amount and location of habitat restoration and enhancement that would occur 7 
under Alternative 6A would be the same as that described under Alternative 1A. Restoration 8 
activities implemented under CM2 and CM4 that would create shallow backwater areas could result 9 
in local increases in water temperature that may encourage Microcystis growth during the summer 10 
bloom season. This would result in further degradation of water quality beyond the hydrodynamic 11 
effects of CM2 and CM4 on Microcystis blooms identified in Impact PH-8. An increase in Microcystis 12 
blooms with implementation of CM2 and CM4 could potentially result in adverse effects on public 13 
health through exposure via drinking water quality and recreational waters.   Mitigation Measures 14 
WQ-32a and WQ-32b may reduce the combined effect on Microcystis from increased local water 15 
temperatures and water residence time. The effectiveness of these mitigation measures to result in 16 
feasible measures for reducing water quality effects related to Microcystis is uncertain. This would 17 
be an adverse effect.   18 

CEQA Conclusion: The effects of CM2 and CM4 on Microcystis under Alternative 6A would be the 19 
same as those discussed for Alternative 1A.  Restoration activities implemented under CM2 and CM4 20 
that create shallow backwater areas could result in local increases in water temperature conducive 21 
to Microcystis growth during summer bloom season. This could compound the water quality 22 
degradation that may result from the hydrodynamic impacts from CM2 and CM4 discussed in Impact 23 
PH-8 and result in additional water quality degradation such that beneficial uses are affected. An 24 
increase in Microcystis blooms could potentially result in impacts on public health through exposure 25 
via drinking water quality and recreational waters. Therefore, this impact would be significant.  26 
Mitigation Measures WQ-32a and WQ-32b may reduce the combined effect on Microcystis from 27 
increased local water temperatures and water residence time. The effectiveness of these mitigation 28 
measures to result in feasible measures for reducing water quality effects is uncertain. Therefore, 29 
this impact would be significant and unavoidable. 30 

Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 31 
Microcystis Blooms 32 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A 33 
in Chapter 8, Water Quality. 34 

Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 35 
Water Residence Time 36 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A 37 
in Chapter 8, Water Quality. 38 
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25.3.3.12 Alternative 6B—Isolated Conveyance with East Alignment and 1 

Intakes 1–5 (15,000 cfs; Operational Scenario D) 2 

Impact PH-1: Increase in Vector-Borne Diseases as a Result of Construction and Operation of 3 
the Water Conveyance Facilities 4 

NEPA Effects: As described for Alternative 1A, Alternative 6B would involve construction and 5 
operation of five north Delta intakes, up to 15 solids lagoons, five sedimentation basins, and Byron 6 
Tract Forebay. These facilities have the potential to provide habitat for vectors that transmit 7 
diseases (e.g., mosquitoes) because of the large volumes of water that would be held within these 8 
areas. The depth, design, and operation of the sedimentation basins, solids lagoons and Byron Tract 9 
Forebay would prevent the development of suitable mosquito habitat (Figure 25-1).  The 10 
sedimentation basins would be too deep and the constant movement of water would prevent 11 
mosquitoes from breeding and multiplying. Sedimentation basins would be 120 feet long by 40 feet 12 
wide by 55 feet deep, and solids lagoons would be 165 feet long by 86 feet wide by 10 feet deep.  13 

Although the proposed Byron Tract Forebay would increase surface water within the study area, it 14 
is unlikely that the forebay would provide suitable breeding habitat for mosquitoes given that the 15 
water in this forebay would not be stagnant and would be too deep. However, the shallow edges of 16 
the forebay could potentially provide suitable mosquito breeding habitat if emergent vegetation or 17 
other aquatic plants (e.g., pond weed) were allowed to grow. However, as part of the regular 18 
maintenance of the forebay, floating vegetation such as pond weed would be harvested to maintain 19 
flow and forebay capacity.   20 

To minimize the potential for impacts related to increasing suitable vector habitat within the study 21 
area, DWR would consult and coordinate with San Joaquin County and Sacramento-Yolo County 22 
MVCDs and prepare and implement MMPs. BMPs to be implemented as part of the MMPs would help 23 
control mosquitoes. These BMPs would be consistent with practices presented in the California 24 
Department of Public Health’s Best Management Practices for Mosquito Control in California 25 
(California Department of Public Health 2012). See Impact PH-1 under Alternative 1A. Therefore, as 26 
described for Alternative 1A, construction and operation of the water conveyance facilities under 27 
Alternative 6B would not substantially increase suitable vector habitat, and would not substantially 28 
increase vector-borne diseases. Accordingly, no adverse effects would result. 29 

CEQA Conclusion: As described for Alternative 1A, implementation of CM1 under Alternative 6B 30 
would involve construction and operation of solids lagoons, sedimentation basins, and the Byron 31 
Tract Forebay. These areas could provide suitable habitat for vectors (e.g., mosquitoes).  During 32 
operations, water depth and circulation would prevent the areas from substantially increasing 33 
suitable vector habitat. However,  the shallow edges on the periphery of Byron Tract Forebay could 34 
potentially provide suitable mosquito breeding habitat if emergent vegetation or other aquatic 35 
plants (e.g., pond weed) were allowed to grow. To minimize the potential for impacts related to 36 
increasing suitable vector habitat within the study area,   These BMPs would be consistent with 37 
practices presented in the California Department of Public Health’s Best Management Practices for 38 
Mosquito Control in California (California Department of Public Health 2012). Therefore, 39 
construction and operation of the water conveyance facilities under Alternative 6B would not result 40 
in a substantial increase in vector-borne diseases and the impact on public health would be less than 41 
significant. No mitigation is required. 42 
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Impact PH-2: Exceedances of Water Quality Criteria for Constituents of Concern Such That 1 
There Is an Adverse Effect on Public Health as a Result of Operation of the Water Conveyance 2 
Facilities 3 

Mitigation Measure WQ-5: Avoid, Minimize, or Offset, as Feasible, Adverse Water Quality 4 
Conditions; Site and Design Restoration Sites to Reduce Bromide Increases in Barker 5 
Slough 6 

Please see Mitigation Measure WQ-5 under Impact PH-2 in the discussion of Alternative 1A. 7 

Impact PH-8: Increase in Microcystis Bloom Formation as a Result of Operation of the Water 8 
Conveyance Facilities. 9 

NEPA Effects: Water operations under Alternative 6B would be the same as under Alternative 6A.  10 
Therefore, potential effects on public health due to changes in water quality and beneficial uses as a 11 
result of Microcystis blooms and microcystin levels would be the same.   12 

Any modified reservoir operations under Alternative 6B are not expected to promote Microcystis 13 
production in waters upstream of the Delta.  As described in Chapter 8, Water Quality, Microcystis 14 
blooms in the Export Service Areas could increase due to increased water temperatures resulting 15 
from climate change, but not due to water conveyance facility operations. Similarly, hydraulic 16 
residence times in the Export Service Area would not be affected by operations of CM1.  Accordingly, 17 
conditions would not be more conducive to Microcystis bloom formation. Water diverted from the 18 
Sacramento River in the north Delta is expected to be unaffected by Microcystis. Under Alternative 19 
6Bthe effects of Microcystis on water exported to the SWP/CVP Export Service Areas could be lower 20 
under Alternative 6B relative to Alternative 1A. 21 

Ambient meteorological conditions would be the primary driver of Delta water temperatures, and 22 
climate warming, not water operations, would determine future water temperatures in the Delta.  23 
Increasing water temperatures could lead to earlier attainment of the water temperature threshold 24 
required to initiate Microcystis bloom formation, and therefore earlier occurrences of Microcystis 25 
blooms in the Delta, as well as increases in the duration and magnitude. However, these 26 
temperature-related changes would not be different from what would occur under the No Action 27 
Alternative.  Siting and design of restoration areas would have a substantial influence on the 28 
magnitude of residence time increases under Alternative 6B.  The modeled increase in hydraulic 29 
residence time in the Delta could result in an increase in the frequency, magnitude, and geographic 30 
extent of Microcystis blooms, and thus microcystin levels. Mitigation Measure WQ-32a and WQ-32b 31 
are available to reduce the effects of degraded water quality, and therefore potential public health 32 
effects, in the Delta due to Microcystis.  However, because the effectiveness of these mitigation 33 
measures to result in feasible measures for reducing water quality effects, and therefore potential 34 
public health effects, is uncertain, the effect would still be considered adverse. 35 

CEQA Conclusion: Under Alternative 6B, operation of the water conveyance facilities is not expected 36 
to promote Microcystis bloom formation in the reservoirs and watersheds upstream of the Delta.  37 
Microcystis blooms in the Export Service Areas could increase due to increased water temperatures 38 
resulting from climate change, but not due to water conveyance facility operations. Hydraulic 39 
residence times in the Export Service Area would not be affected by operations of CM1, and 40 
therefore conditions in those areas would not be more conducive to Microcystis bloom formation. 41 
Water exported from the Delta to the Export Service Area is expected to be diverted entirely from 42 
the Sacramento River from the north Delta, which is not affected by Microcystis. Thereforethe effects 43 
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of Microcystis on water exported to the SWP/CVP Export Service Areas could be lower under 1 
Alternative 6B relative to Alternative 1A. 2 

Water temperatures and hydraulic residence times in the Delta are expected to increase, which 3 
could result in an increase in Microcystis blooms and therefore microcystin levels.  However, the 4 
water temperature increases in the Delta would be due to climate change primarily and not due to 5 
operation of the  water conveyance facilities.  Increases in Delta residence times would be due in 6 
small part to climate change and sea level rise, but due to a greater degree to operation of the water 7 
conveyance facilities and hydrodynamic impacts of restoration included in CM2 and CM4.   8 
Consequently, it is possible that increases in the frequency, magnitude, and geographic extent of 9 
Microcystis blooms in the Delta would occur due to the operations and maintenance of the water 10 
conveyance facilities and the hydrodynamic impacts of restoration under CM2 and CM4. 11 
Accordingly, beneficial uses including drinking water and recreational waters would be impacted 12 
and, as a result, there could be potential impacts on public health.  Therefore, this impact would be 13 
significant.   14 

Implementation of Mitigation Measure WQ-32a and WQ-32b may reduce degradation of Delta water 15 
quality due to Microcystis. Mitigation Measure WQ-32a requires that hydraulic residence time 16 
considerations be incorporated into restoration area site design for CM2 and CM4 using the best 17 
available science at the time of design. Mitigation Measure WQ-32b requires that the project 18 
proponents monitor for Microcystis abundance in the Delta and use appropriate statistical methods 19 
to determine whether increases in abundance are significant.  This mitigation measure also requires 20 
that if Microcystis abundance increases (relative to Existing Conditions), the project proponents will 21 
investigate and evaluate measures that could be taken to reduce residence time in the affected areas 22 
of the Delta. However, because the effectiveness of these mitigation measures to result in feasible 23 
measures for reducing water quality effects, and therefore potential public health effects, is 24 
uncertain, this impact would be significant and unavoidable. 25 

Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 26 
Microcystis Blooms 27 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A 28 
in Chapter 8, Water Quality. 29 

Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 30 
Water Residence Time 31 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A 32 
in Chapter 8, Water Quality. 33 

Impact PH-9: Increase in Microcystis Bloom Formation as a Result of Implementing CM2 and 34 
CM4. 35 

NEPA Effects: The amount and location of habitat restoration and enhancement that would occur 36 
under Alternative 6B would be the same as that described under Alternative 1A. Restoration 37 
activities implemented under CM2 and CM4 that would create shallow backwater areas could result 38 
in local increases in water temperature that may encourage Microcystis growth during the summer 39 
bloom season. This would result in further degradation of water quality beyond the hydrodynamic 40 
effects of CM2 and CM4 on Microcystis blooms identified in Impact PH-8. An increase in Microcystis 41 
blooms with implementation of CM2 and CM4 could potentially result in adverse effects on public 42 
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health through exposure via drinking water quality and recreational waters.   Mitigation Measures 1 
WQ-32a and WQ-32b may reduce the combined effect on Microcystis from increased local water 2 
temperatures and water residence time. The effectiveness of these mitigation measures to result in 3 
feasible measures for reducing water quality effects, and therefore potential public health effects, is 4 
uncertain. This would be an adverse effect. 5 

CEQA Conclusion: The effects of CM2 and CM4 on Microcystis under Alternative 6B are the same as 6 
those discussed for Alternative 1A.  Restoration activities implemented under CM2 and CM4 that 7 
create shallow backwater areas could result in local increases in water temperature conducive to 8 
Microcystis growth during summer bloom season. This could compound the water quality 9 
degradation that may result from the hydrodynamic impacts from CM2 and CM4 discussed in Impact 10 
PH-8 and result in additional water quality degradation such that beneficial uses are affected. An 11 
increase in Microcystis blooms could potentially result in impacts on public health through exposure 12 
via drinking water quality and recreational waters. Therefore, this impact would be significant.  13 
Mitigation Measures WQ-32a and WQ-32b may reduce the combined effect on Microcystis from 14 
increased local water temperatures and water residence time. The effectiveness of these mitigation 15 
measures to result in feasible measures for reducing water quality effects, and therefore potential 16 
public health effects, is uncertain. Therefore, this impact would be significant and unavoidable. 17 

Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 18 
Microcystis Blooms 19 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A 20 
in Chapter 8, Water Quality. 21 

Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 22 
Water Residence Time 23 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A 24 
in Chapter 8, Water Quality. 25 

25.3.3.13 Alternative 6C—Isolated Conveyance with West Alignment and 26 

Intakes W1–W5 (15,000 cfs; Operational Scenario D) 27 

Impact PH-1: Increase in Vector-Borne Diseases as a Result of Construction and Operation of 28 
the Water Conveyance Facilities 29 

NEPA Effects: As described for Alternative 1A, Alternative 6C would involve construction and 30 
operation of five north Delta intakes, up to 15 solids lagoons, five sedimentation basins, and the  31 
Bryon Tract Forebay. These facilities have the potential provide habitat for vectors that transmit 32 
diseases (e.g., mosquitoes) because of the large volumes of water that would be held within these 33 
areas.The depth, design, and operation of the sedimentation basins and solids lagoons would 34 
prevent the development of suitable mosquito habitat (Figure 25-1). Specifically, the basins would 35 
be too deep and the constant movement of water would prevent mosquitoes from breeding and 36 
multiplying. Sedimentation basins would be 120 feet long by 40 feet wide by 55 feet deep, and solids 37 
lagoons would be 165 feet long by 86 feet wide by 10 feet deep.  38 

Although the proposed Byron Tract Forebay would increase surface water within the study area, it 39 
is unlikely that the forebay would provide suitable breeding habitat for mosquitoes given that the 40 
water in this forebay would not be stagnant and would be too deep. However, the shallow edges of 41 
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the forebay could potentially provide suitable mosquito breeding habitat if emergent vegetation or 1 
other aquatic plants (e.g., pond weed) were allowed to grow. However, as part of the regular 2 
maintenance of the forebay, floating vegetation such as pond weed would be harvested to maintain 3 
flow and forebay capacity.   4 

To minimize the potential for causing impacts related to increasing suitable mosquito habitat in the 5 
Plan Area, DWR would consult and coordinate with San Joaquin County and Sacramento-Yolo 6 
County MVCDs and prepare and implement MMPs. BMPs to be implemented as part of the MMPs 7 
would help control mosquitoes. These BMPs would be consistent with practices presented in the 8 
California Department of Public Health’s Best Management Practices for Mosquito Control in 9 
California (California Department of Public Health 2012). See Impact PH-1 under Alternative 1A. 10 
Therefore, as described for Alternative 1A, construction and operation of the water conveyance 11 
facilities under Alternative 6C would not substantially increase suitable vector habitat, and would 12 
not substantially increase vector-borne diseases. Accordingly, there would be no adverse effects. 13 

CEQA Conclusion: As described for Alternative 1A, implementation of CM1 under Alternative 6C 14 
would involve construction and operation of solids lagoons, sedimentation basins, and the Byron 15 
Tract Forebay could provide suitable habitat for vectors (e.g., mosquitoes). During operations, water 16 
depth and circulation would prevent the areas from substantially increasing suitable vector habitat. 17 
However, the shallow edges on the periphery of Byron Tract Forebay could potentially provide 18 
suitable mosquito breeding habitat if emergent vegetation or other aquatic plants (e.g., pond weed) 19 
were allowed to grow. To minimize the potential for impacts related to increasing suitable vector 20 
habitat within the study area, DWR would consult and coordinate with San Joaquin County and 21 
Sacramento-Yolo County MVCDs and prepare and implement MMPs. BMPs to be implemented as 22 
part of the MMPs would help control mosquitoes. See Impact PH-1 under Alternative 1A. These 23 
BMPs would be consistent with practices presented in the California Department of Public Health’s 24 
Best Management Practices for Mosquito Control in California (California Department of Public 25 
Health 2012). Therefore, construction and operation of the water conveyance facilities under 26 
Alternative 6C would not result in a substantial increase in vector-borne diseases and the impact on 27 
public health would be less than significant. No mitigation is required. 28 

Impact PH-2: Exceedances of Water Quality Criteria for Constituents of Concern Such That 29 
There Is an Adverse Effect on Public Health as a Result of Operation of the Water Conveyance 30 
Facilities 31 

Mitigation Measure WQ-5: Avoid, Minimize, or Offset, as Feasible, Adverse Water Quality 32 
Conditions; Site and Design Restoration Sites to Reduce Bromide Increases in Barker 33 
Slough 34 

Please see Mitigation Measure WQ-5 under Impact PH-2 in the discussion of Alternative 1A. 35 

Impact PH-8: Increase in Microcystis Bloom Formation as a Result of Operation of the Water 36 
Conveyance Facilities. 37 

NEPA Effects: Water operations under Alternative 6C would be the same as under Alternative 6A.  38 
Therefore, potential effects on public health due to changes in water quality and beneficial uses as a 39 
result of Microcystis blooms and microcystin levels would be the same.   40 

Any modified reservoir operations under Alternative 6C are not expected to promote Microcystis 41 
production in waters upstream of the Delta.  As described in Chapter 8, Water Quality, Microcystis 42 
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blooms in the Export Service Areas could increase due to increased water temperatures resulting 1 
from climate change, but not due to water conveyance facility operations. Similarly, hydraulic 2 
residence times in the Export Service Area would not be affected by operations of CM1.  Accordingly, 3 
conditions would not be more conducive to Microcystis bloom formation. Water diverted from the 4 
Sacramento River in the north Delta is expected to be unaffected by Microcystis. Under Alternative 5 
6C, water exported to the SWP/CVP Export Service Area will consist entirely of water from the 6 
Sacramento River from the north Delta, which is unaffected by Microcystis.  Accordingly, the effects 7 
of Microcystis on water exported to the SWP/CVP Export Service Areas could be lower under 8 
Alternative 6C relative to Alternative 1A. 9 

Ambient meteorological conditions would be the primary driver of Delta water temperatures, and 10 
climate warming, not water operations, would determine future water temperatures in the Delta.  11 
Increasing water temperatures could lead to earlier attainment of the water temperature threshold 12 
required to initiate Microcystis bloom formation, and therefore earlier occurrences of Microcystis 13 
blooms in the Delta, as well as increases in the duration and magnitude. However, these 14 
temperature-related changes would not be different from what would occur under the No Action 15 
Alternative.  Siting and design of restoration areas would have a substantial influence on the 16 
magnitude of hydraulic residence time increases under Alternative 6C.  The modeled increase in 17 
residence time in the Delta could result in an increase in the frequency, magnitude, and geographic 18 
extent of Microcystis blooms, and thus microcystin levels. Mitigation Measure WQ-32a and WQ-32b 19 
are available to reduce the effects of degraded water quality, and therefore potential public health 20 
effects, in the Delta due to Microcystis.  However, because the effectiveness of these mitigation 21 
measures to result in feasible measures for reducing water quality effects, and therefore potential 22 
public health effects, is uncertain, the effect would still be considered adverse. 23 

CEQA Conclusion: Under Alternative 6C, operation of the water conveyance facilities is not expected 24 
to promote Microcystis bloom formation in the reservoirs and watersheds upstream of the Delta.  25 
Microcystis blooms in the Export Service Areas could increase due to increased water temperatures 26 
resulting from climate change, but not due to water conveyance facility operations. Hydraulic 27 
residence times in the Export Service Area would not be affected by operations of CM1, and 28 
therefore conditions in those areas would not be more conducive to Microcystis bloom formation. 29 
Water exported from the Delta to the Export Service Area is expected to be diverted entirely from 30 
the Sacramento River from the north Delta, which is not affected by Microcystis. Thereforethe effects 31 
of Microcystis on water exported to the SWP/CVP Export Service Areas could be lower under 32 
Alternative 6C relative to Alternative 1A. 33 

Water temperatures and hydraulic residence times in the Delta are expected to increase, which 34 
could result in an increase in Microcystis blooms and therefore microcystin levels.  However, the 35 
water temperature increases in the Delta would be due to climate change primarily and not due to 36 
operation of the  water conveyance facilities.  Increases in Delta residence times would be due in 37 
small part to climate change and sea level rise, but due to a greater degree to operation of the water 38 
conveyance facilities and hydrodynamic impacts of restoration included in CM2 and CM4.   39 
Consequently, it is possible that increases in the frequency, magnitude, and geographic extent of 40 
Microcystis blooms in the Delta would occur due to the operations and maintenance of the water 41 
conveyance facilities and the hydrodynamic impacts of restoration under CM2 and CM4. 42 
Accordingly, beneficial uses including drinking water and recreational waters would be impacted 43 
and, as a result, there could be potential impacts on public health.  Therefore, this impact would be 44 
significant.   45 
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Implementation of Mitigation Measure WQ-32a and WQ-32b may reduce degradation of Delta water 1 
quality due to Microcystis. Mitigation Measure WQ-32a requires that hydraulic residence time 2 
considerations be incorporated into restoration area site design for CM2 and CM4 using the best 3 
available science at the time of design. Mitigation Measure WQ-32b requires that the project 4 
proponents monitor for Microcystis abundance in the Delta and use appropriate statistical methods 5 
to determine whether increases in abundance are significant.  This mitigation measure also requires 6 
that if Microcystis abundance increases (relative to Existing Conditions), the project proponents will 7 
investigate and evaluate measures that could be taken to reduce hydraulic residence time in the 8 
affected areas of the Delta. However, because the effectiveness of these mitigation measures to 9 
result in feasible measures for reducing water quality effects, and therefore potential public health 10 
effects, is uncertain, this impact would be significant and unavoidable. 11 

Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 12 
Microcystis Blooms 13 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A 14 
in Chapter 8, Water Quality. 15 

Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 16 
Water Residence Time 17 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A 18 
in Chapter 8, Water Quality. 19 

Impact PH-9: Increase in Microcystis Bloom Formation as a Result of Implementing CM2 and 20 
CM4. 21 

NEPA Effects: The amount and location of habitat restoration and enhancement that would occur 22 
under Alternative 6C would be the same as that described under Alternative 1A. Restoration 23 
activities implemented under CM2 and CM4 that would create shallow backwater areas could result 24 
in local increases in water temperature that may encourage Microcystis growth during the summer 25 
bloom season. This would result in further degradation of water quality beyond the hydrodynamic 26 
effects of CM2 and CM4 on Microcystis blooms identified in Impact PH-8. An increase in Microcystis 27 
blooms with implementation of CM2 and CM4 could potentially result in adverse effects on public 28 
health through exposure via drinking water quality and recreational waters.   Mitigation Measures 29 
WQ-32a and WQ-32b may reduce the combined effect on Microcystis from increased local water 30 
temperatures and water residence time. The effectiveness of these mitigation measures to result in 31 
feasible measures for reducing water quality effects, and therefore potential public health effects, is 32 
uncertain. This would be an adverse effect. 33 

CEQA Conclusion: The effects of CM2 and CM4 on Microcystis under Alternative 6C are the same as 34 
those discussed for Alternative 1A.  Restoration activities implemented under CM2 and CM4 that 35 
create shallow backwater areas could result in local increases in water temperature conducive to 36 
Microcystis growth during summer bloom season. This could compound the water quality 37 
degradation that may result from the hydrodynamic impacts from CM2 and CM4 discussed in Impact 38 
PH-8 and result in additional water quality degradation such that beneficial uses are affected. An 39 
increase in Microcystis blooms could potentially result in impacts on public health through exposure 40 
via drinking water quality and recreational waters. Therefore, this impact would be significant.  41 
Mitigation Measures WQ-32a and WQ-32b may reduce the combined effect on Microcystis from 42 
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increased local water temperatures and water residence time. The effectiveness of these mitigation 1 
measures to result in feasible measures for reducing water quality effects, and therefore potential 2 
public health effects, is uncertain. Therefore, this impact would be significant and unavoidable. 3 

Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 4 
Microcystis Blooms 5 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A 6 
in Chapter 8, Water Quality. 7 

Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 8 
Water Residence Time 9 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A 10 
in Chapter 8, Water Quality. 11 

25.3.3.14 Alternative 7—Dual Conveyance with Pipeline/Tunnel, Intakes 2, 12 

3, and 5, and Enhanced Aquatic Conservation (9,000 cfs; 13 

Operational Scenario E) 14 

Impact PH-1: Increase in Vector-Borne Diseases as a Result of Construction and Operation of 15 
the Water Conveyance Facilities 16 

NEPA Effects: Alternative 7 would involve construction and operation of up to nine solids lagoons, 17 
three sedimentation basins, Byron Tract Forebay, and an intermediate forebay and associated 350-18 
acre inundation area. The mechanisms for potential public health effects are similar to those these 19 
water conveyance features have the potential to provide habitat for vectors that transmit diseases 20 
(e.g., mosquitoes) because of the large volumes of water that would be held within these areas. The 21 
depth, design, and operation of the sedimentation basins and solids lagoons would prevent the 22 
development of suitable mosquito habitat (Figure 25-1). Specifically, the basins would be too deep 23 
and the constant movement of water would prevent mosquitoes from breeding and multiplying. 24 
Sedimentation basins would be 120 feet long by 40 feet wide by 55 feet deep, and solids lagoons 25 
would be 165 feet long by 86 feet wide by 10 feet deep. Furthermore, use of the inundation area 26 
would be limited to forebay emergency overflow situations and water would be pumped back to the 27 
intermediate forebay, creating circulation such that the inundation area would have a low potential 28 
for creating suitable vector habitat. Similarly, water in the Byron Tract Forebay would be circulated 29 
regularly and, with the exception of shallower areas around the periphery, would be too deep to 30 
provide suitable mosquito habitat. The shallower edges of the forebay could provide suitable 31 
mosquito breeding habitat if emergent vegetation or other aquatic plants (e.g., pond weed) were 32 
allowed to grow. 33 

To minimize the potential for impacts related to increasing suitable vector habitat within the study 34 
area, DWR would consult and coordinate with San Joaquin County and Sacramento-Yolo County 35 
MVCDs and prepare and implement MMPs. BMPs to be implemented as part of the MMPs would help 36 
control mosquitoes (see Impact PH-1 under Alternative 1A). These BMPs would be consistent with 37 
practices presented in the California Department of Public Health’s Best Management Practices for 38 
Mosquito Control in California (California Department of Public Health 2012).Implementation of 39 
these BMPs would reduce the likelihood that BDCP operations would require an increase in 40 
abatement activities by the local MVCDs. Therefore, as described under Alternative 1A, construction 41 
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and operation of the intakes, solids lagoons, sedimentation basins, the forebays, and the 1 
intermediate forebay inundation area would not substantially increase suitable vector habitat, and 2 
would not substantially increase vector-borne diseases under Alternative 7. Accordingly, no adverse 3 
effects on public health would result. 4 

CEQA Conclusion: As described for Alternative 1A, implementation of CM1 under Alternative 7 5 
would involve construction and operation of solids lagoons, sedimentation basins, intermediate 6 
forebay and associated 350-acre inundation area, and Byron Tract Forebay. While these areas could 7 
provide suitable habitat for vectors (e.g., mosquitoes), water depth and circulation would prevent 8 
the areas from substantially increasing suitable vector habitat. The inundation area would only be 9 
used during emergency overflow situations and water would be pumped back into the intermediate 10 
forebay, creating circulation that would discourage mosquito breeding. The shallower periphery of 11 
the intermediate forebay and Bryon Tract Forebay could provide suitable mosquito breeding 12 
habitat.  13 

To minimize the potential for impacts related to increasing suitable vector habitat within the study 14 
area, These BMPs would be consistent with practices presented in the California Department of 15 
Public Health’s Best Management Practices for Mosquito Control in California (California Department 16 
of Public Health 2012). Therefore, construction and operation of the water conveyance facilities 17 
under Alternative 7 would not result in a substantial increase in vector-borne diseases and the 18 
impact on public health would be less than significant. No mitigation is required. 19 

Impact PH-2: Exceedances of Water Quality Criteria for Constituents of Concern Such That 20 
There Is an Adverse Effect on Public Health as a Result of Operation of the Water Conveyance 21 
Facilities 22 

Mitigation Measure WQ-5: Avoid, Minimize, or Offset, as Feasible, Adverse Water Quality 23 
Conditions; Site and Design Restoration Sites to Reduce Bromide Increases in Barker 24 
Slough 25 

Please see Mitigation Measure WQ-5 under Impact PH-2 in the discussion of Alternative 1A. 26 

Impact PH-8: Increase in Microcystis Bloom Formation as a Result of Operation of the Water 27 
Conveyance Facilities. 28 

NEPA Effects: Because factors that affect Microcystis abundance in waters upstream of the Delta, in 29 
the Delta, and in the SWP/CVP Export Services Areas under Alternative 1A would similarly change 30 
under Alternative 7, Microcystis abundance, and thus microcystins concentrations, in water bodies 31 
of the affected environment under Alternative 7 would be very similar to those discussed for 32 
Alternative 1A.  33 

As described in Chapter 8, Water Quality, although Microcystis blooms have not occurred in the 34 
Export Service Areas, conditions in the Export Service Areas under Alternative 7 may become more 35 
conducive to Microcystis bloom formation because water temperatures will increase in the Export 36 
Service Areas due to the expected increase in ambient air temperatures resulting from climate 37 
change, but not from operation of the water conveyance facilities.  38 

Like Alternative 1A, elevated ambient water temperatures would occur in the Delta under 39 
Alternative 7, which could lead to earlier occurrences of Microcystis blooms in the Delta, and 40 
increase the overall duration and magnitude of blooms.  However, as described in Chapter 8, Water 41 



 Public Health 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

25-97 
2015 

ICF 00139.14 

 

Quality, the increase in Delta water temperatures, and consequent potential increase in Microcystis 1 
blooms, would be driven entirely by climate change, not by operation of water conveyance facilities. 2 
There would be differences in the direction and magnitude of water residence time changes during 3 
the Microcystis bloom period due to operation of the water conveyance facilities under Alternative 7 4 
compared to Alternative 1A, relative to the No Action Alternative. As a result, Microcystis blooms, 5 
and therefore microcystin, could increase in surface waters throughout the Delta. Mitigation 6 
Measure WQ-32a and WQ-32b are available to reduce the effects of degraded water quality in the 7 
Delta.  Although there is uncertainty regarding this impact, the effects on Microcystis from 8 
implementing CM1 is determined to be adverse. 9 

CEQA Conclusion: Under Alternative 7, operation of the water conveyance facilities is not expected 10 
to promote Microcystis bloom formation in the reservoirs and watersheds upstream of the Delta.  11 
Microcystis blooms in the Export Service Areas could increase due to increased water temperatures 12 
resulting from climate change, but not due to water conveyance facility operations. Hydraulic 13 
Residence times in the Export Service Area would not be affected by operations of CM1, and 14 
therefore conditions in those areas would not be more conducive to Microcystis bloom formation. 15 
Water exported from the Delta to the Export Service Area is expected to be a mixture of Microcystis-16 
affected source water from the south Delta intakes and unaffected source water from the 17 
Sacramento River.  Because of this, it cannot be determined whether operations and maintenance 18 
under Alternative 7 would result in increased or decreased levels of Microcystis and microcystins in 19 
the mixture of source waters exported from Banks and Jones pumping plants.   20 

Water temperatures and hydraulic residence times in the Delta are expected to increase, which 21 
could result in an increase in Microcystis blooms and therefore microcystin levels.  However, the 22 
water temperature increases in the Delta would be due to climate change and not due to operation 23 
of the  water conveyance facilities. Increases in Delta residence times would be due in small part to 24 
climate change and sea level rise, but due to a greater degree to operation of the water conveyance 25 
facilities and hydrodynamic impacts of restoration included in CM2 and CM4.   Consequently, it is 26 
possible that increases in the frequency, magnitude, and geographic extent of Microcystis blooms in 27 
the Delta would occur due to the operations and maintenance of the water conveyance facilities and 28 
the hydrodynamic impacts of restoration under CM2 and CM4. Accordingly, beneficial uses including 29 
drinking water and recreational waters would be impacted and, as a result, public health.  Therefore, 30 
this impact would be significant.   31 

Implementation of Mitigation Measure WQ-32a and WQ-32b may reduce degradation of Delta water 32 
quality due to Microcystis. Mitigation Measure WQ-32a requires that hydraulic residence time 33 
considerations be incorporated into restoration area site design for CM2 and CM4 using the best 34 
available science at the time of design. Mitigation Measure WQ-32b requires that the project 35 
proponents monitor for Microcystis abundance in the Delta and use appropriate statistical methods 36 
to determine whether increases in abundance are significant.  This mitigation measure also requires 37 
that if Microcystis abundance increases (relative to Existing Conditions), the project proponents will 38 
investigate and evaluate measures that could be taken to reduce residence time in the affected areas 39 
of the Delta. However, because the effectiveness of these mitigation measures to result in feasible 40 
measures for reducing water quality effects, and therefore potential public health effects, is 41 
uncertain, this impact would be significant and unavoidable. 42 
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Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 1 
Microcystis Blooms 2 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A 3 
in Chapter 8, Water Quality. 4 

Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 5 
Water Residence Time 6 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A 7 
in Chapter 8, Water Quality. 8 

Impact PH-9: Increase in Microcystis Bloom Formation as a Result of Implementing CM2 and 9 
CM4. 10 

NEPA Effects: The amount and location of habitat restoration and enhancement that would occur 11 
under Alternative 7 would be the same as that described under Alternative 1A. Restoration activities 12 
implemented under CM2 and CM4 that would create shallow backwater areas could result in local 13 
increases in water temperature that may encourage Microcystis growth during the summer bloom 14 
season. This would result in further degradation of water quality beyond the hydrodynamic effects 15 
of CM2 and CM4 on Microcystis blooms identified in Impact PH-8. An increase in Microcystis blooms 16 
with implementation of CM2 and CM4 could potentially result in adverse effects on public health 17 
through exposure via drinking water quality and recreational waters.   Mitigation Measures WQ-32a 18 
and WQ-32b may reduce the combined effect on Microcystis from increased local water 19 
temperatures and water residence time. The effectiveness of these mitigation measures to result in 20 
feasible measures for reducing water quality effects related to Microcystis is uncertain. This would 21 
be an adverse effect.   22 

CEQA Conclusion: The effects of CM2 and CM4 on Microcystis under Alternative 7 are the same as 23 
those discussed for Alternative 1A.  Restoration activities implemented under CM2 and CM4 that 24 
create shallow backwater areas could result in local increases in water temperature conducive to 25 
Microcystis growth during summer bloom season. This could compound the water quality 26 
degradation that may result from the hydrodynamic impacts from CM2 and CM4 discussed in Impact 27 
PH-8 and result in additional water quality degradation such that beneficial uses are affected. An 28 
increase in Microcystis blooms could potentially result in impacts on public health through exposure 29 
via drinking water quality and recreational waters. Therefore, this impact would be significant.  30 
Mitigation Measures WQ-32a and WQ-32b may reduce the combined effect on Microcystis from 31 
increased local water temperatures and water residence time. The effectiveness of these mitigation 32 
measures to result in feasible measures for reducing water quality effects, and therefore potential 33 
public health effects, is uncertain. Therefore, this impact would be significant and unavoidable. 34 

Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 35 
Microcystis Blooms 36 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A 37 
in Chapter 8, Water Quality. 38 
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Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 1 
Water Residence Time 2 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A 3 
in Chapter 8, Water Quality. 4 

25.3.3.15 Alternative 8—Dual Conveyance with Pipeline/Tunnel, Intakes 2, 5 

3, and 5, and Increased Delta Outflow (9,000 cfs; Operational 6 

Scenario F) 7 

Impact PH-1: Increase in Vector-Borne Diseases as a Result of Construction and Operation of 8 
the Water Conveyance Facilities 9 

NEPA Effects: Alternative 8 would involve CM1 construction and operation of three intakes, up to 10 
nine solids lagoons, three sedimentation basins, Byron Tract Forebay, and an intermediate forebay 11 
and associated 350-acre inundation area. Alternative 8 would have two fewer intakes than 12 
Alternative 1A would have. Accordingly, there would be fewer solids lagoons and sedimentation 13 
basins. 14 

Sedimentation basins, solids lagoons, Byron Tract Forebay, and the intermediate forebay and  15 
inundation area have the potential to provide habitat for vectors that transmit diseases (e.g., 16 
mosquitoes) because of the large volumes of water that would be held within these areas. The depth, 17 
design, and operation of the sedimentation basins and solids lagoons would prevent the 18 
development of suitable mosquito habitat (Figure 25-1). Specifically, the basins would be too deep 19 
and the constant movement of water would prevent mosquitoes from breeding and multiplying. 20 
Sedimentation basins would be 120 feet long by 40 feet wide by 55 feet deep, and solids lagoons 21 
would be 165 feet long by 86 feet wide by 10 feet deep. Furthermore, use of the inundation area 22 
adjacent to the intermediate forebay would be limited to forebay emergency overflow situations and 23 
water would be pumped back to the intermediate forebay, creating circulation such that the 24 
inundation area would have a low potential for creating suitable vector habitat. Similarly, water in 25 
the Byron Tract Forebay would be circulated regularly and, with the exception of shallower areas 26 
around the periphery, would be too deep to provide suitable mosquito habitat. The shallower edges 27 
of the forebay could provide suitable mosquito breeding habitat if emergent vegetation or other 28 
aquatic plants (e.g., pond weed) were allowed to grow. 29 

To minimize the potential for impacts related to increasing suitable vector habitat within the study 30 
area, DWR would consult and coordinate with San Joaquin County and Sacramento-Yolo County 31 
MVCDs and prepare and implement MMPs. BMPs to be implemented as part of the MMPs would help 32 
control mosquitoes (see Impact PH-1 under Alternative 1A). These BMPs would be consistent with 33 
practices presented in the California Department of Public Health’s Best Management Practices for 34 
Mosquito Control in California (California Department of Public Health 2012).Implementation of 35 
these BMPs would reduce the likelihood that BDCP operations would require an increase in 36 
abatement activities by the local MVCDs. Therefore, construction and operation of the intakes, solids 37 
lagoons, and/or sedimentation basins under Alternative 8 would not substantially increase suitable 38 
vector habitat, and would not substantially increase vector-borne diseases. Accordingly, no adverse 39 
effects would result. 40 

CEQA Conclusion: As described for Alternative 7 and Alternative 1A, implementation of CM1 under 41 
Alternative 8 would involve construction and operation of solids lagoons, sedimentation basins, 42 
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Byron Tract Forebay, and an intermediate forebay and associated 350-acre inundation area. While 1 
these facilities could provide suitable habitat for vectors (e.g., mosquitoes), water depth and 2 
circulation would prevent the areas from substantially increasing suitable vector habitat. The 3 
inundation area would only be used during emergency overflow situations and water would be 4 
pumped back into the intermediate forebay, creating circulation that would discourage mosquito 5 
breeding. The shallower periphery of the intermediate forebay and Bryon Tract Forebay could 6 
provide suitable mosquito breeding habitat.  7 

To minimize the potential for impacts related to increasing suitable vector habitat within the study 8 
area, DWR would consult and coordinate with San Joaquin County and Sacramento-Yolo County 9 
MVCDs and prepare and implement MMPs. BMPs to be implemented as part of the MMPs would help 10 
control mosquitoes. These BMPs would be consistent with practices presented in the California 11 
Department of Public Health’s Best Management Practices for Mosquito Control in California 12 
(California Department of Public Health 2012). See Impact PH-1 under Alternative 1A.  Therefore, 13 
construction and operation of the water conveyance facilities under Alternative 8 would not result 14 
in a substantial increase in vector-borne diseases and the impact on public health would be less than 15 
significant. No mitigation is required. 16 

Impact PH-2: Exceedances of Water Quality Criteria for Constituents of Concern Such That 17 
There Is an Adverse Effect on Public Health as a Result of Operation of the Water Conveyance 18 
Facilities 19 

Mitigation Measure WQ-5: Avoid, Minimize, or Offset, as Feasible, Adverse Water Quality 20 
Conditions; Site and Design Restoration Sites to Reduce Bromide Increases in Barker 21 
Slough 22 

Please see Mitigation Measure WQ-5 under Impact PH-2 in the discussion of Alternative 1A. 23 

Impact PH-8: Increase in Microcystis Bloom Formation as a Result of Operation of the Water 24 
Conveyance Facilities. 25 

NEPA Effects: Because factors that affect Microcystis abundance in waters upstream of the Delta, in 26 
the Delta, and in the SWP/CVP Export Services Areas under Alternative 1A would similarly change 27 
under Alternative 8, Microcystis abundance, and thus microcystins concentrations, in water bodies 28 
of the affected environment under Alternative 8 would be very similar to those discussed for 29 
Alternative 1A.  30 

As described in Chapter 8, Water Quality, although Microcystis blooms have not occurred in the 31 
Export Service Areas, conditions in the Export Service Areas under Alternative 8 may become more 32 
conducive to Microcystis bloom formation because water temperatures will increase in the Export 33 
Service Areas due to the expected increase in ambient air temperatures resulting from climate 34 
change, but not from operation of the water conveyance facilities.  35 

Like Alternative 1A, elevated ambient water temperatures would occur in the Delta under 36 
Alternative 8, which could lead to earlier occurrences of Microcystis blooms in the Delta, and 37 
increase the overall duration and magnitude of blooms.  However, as described in Chapter 8, Water 38 
Quality, the increase in Delta water temperatures, and consequent potential increase in Microcystis 39 
blooms, would be driven entirely by climate change, not by operation of water conveyance facilities. 40 
There would be differences in the direction and magnitude of water residence time changes during 41 
the Microcystis bloom period due to operation of the water conveyance facilities under Alternative 8 42 
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compared to Alternative 1A, relative to the No Action Alternative. As a result, Microcystis blooms, 1 
and therefore microcystin, could increase in surface waters throughout the Delta. Mitigation 2 
Measure WQ-32a and WQ-32b are available to reduce the effects of degraded water quality in the 3 
Delta.  Although there is uncertainty regarding this impact, the effects on Microcystis from 4 
implementing CM1 is determined to be adverse. 5 

CEQA Conclusion: Under Alternative 8, operation of the water conveyance facilities is not expected 6 
to promote Microcystis bloom formation in the reservoirs and watersheds upstream of the Delta.  7 
Microcystis blooms in the Export Service Areas could increase due to increased water temperatures 8 
resulting from climate change, but not due to water conveyance facility operations. Hydraulic 9 
residence times in the Export Service Area would not be affected by operations of CM1, and 10 
therefore conditions in those areas would not be more conducive to Microcystis bloom formation. 11 
Water exported from the Delta to the Export Service Area is expected to be a mixture of Microcystis-12 
affected source water from the south Delta intakes and unaffected source water from the 13 
Sacramento River.  Because of this, it cannot be determined whether operations and maintenance 14 
under Alternative 8 would result in increased or decreased levels of Microcystis and microcystins in 15 
the mixture of source waters exported from Banks and Jones pumping plants.   16 

Water temperatures and hydraulic residence times in the Delta are expected to increase, which 17 
could result in an increase in Microcystis blooms and therefore microcystin levels.  However, the 18 
water temperature increases in the Delta would be due to climate change and not due to operation 19 
of the  water conveyance facilities. Increases in Delta residence times would be due in small part to 20 
climate change and sea level rise, but due to a greater degree to operation of the water conveyance 21 
facilities and hydrodynamic impacts of restoration included in CM2 and CM4.   Consequently, it is 22 
possible that increases in the frequency, magnitude, and geographic extent of Microcystis blooms in 23 
the Delta would occur due to the operations and maintenance of the water conveyance facilities and 24 
the hydrodynamic impacts of restoration under CM2 and CM4. Accordingly, beneficial uses including 25 
drinking water and recreational waters would be impacted and, as a result, public health.  Therefore, 26 
this impact would be significant.   27 

Implementation of Mitigation Measure WQ-32a and WQ-32b may reduce degradation of Delta water 28 
quality due to Microcystis. Mitigation Measure WQ-32a requires that hydraulic residence time 29 
considerations be incorporated into restoration area site design for CM2 and CM4 using the best 30 
available science at the time of design. Mitigation Measure WQ-32b requires that the project 31 
proponents monitor for Microcystis abundance in the Delta and use appropriate statistical methods 32 
to determine whether increases in abundance are significant.  This mitigation measure also requires 33 
that if Microcystis abundance increases (relative to Existing Conditions), the project proponents will 34 
investigate and evaluate measures that could be taken to reduce residence time in the affected areas 35 
of the Delta. However, because the effectiveness of these mitigation measures to result in feasible 36 
measures for reducing water quality effects is uncertain, and therefore potential public health 37 
effects, this impact would be significant and unavoidable. 38 

Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 39 
Microcystis Blooms 40 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A 41 
in Chapter 8, Water Quality. 42 
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Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 1 
Water Residence Time 2 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A 3 
in Chapter 8, Water Quality. 4 

Impact PH-9: Increase in Microcystis Bloom Formation as a Result of Implementing CM2 and 5 
CM4. 6 

NEPA Effects: The amount and location of habitat restoration and enhancement that would occur 7 
under Alternative 8 would be the same as that described under Alternative 1A. Restoration activities 8 
implemented under CM2 and CM4 that would create shallow backwater areas could result in local 9 
increases in water temperature that may encourage Microcystis growth during the summer bloom 10 
season. This would result in further degradation of water quality beyond the hydrodynamic effects 11 
of CM2 and CM4 on Microcystis blooms identified in Impact PH-8. An increase in Microcystis blooms 12 
with implementation of CM2 and CM4 could potentially result in adverse effects on public health 13 
through exposure via drinking water quality and recreational waters.   Mitigation Measures WQ-32a 14 
and WQ-32b may reduce the combined effect on Microcystis from increased local water 15 
temperatures and water residence time. The effectiveness of these mitigation measures to result in 16 
feasible measures for reducing water quality effects related to Microcystis is uncertain. This would 17 
be an adverse effect.   18 

CEQA Conclusion: The effects of CM2 and CM4 on Microcystis under Alternative 8 are the same as 19 
those discussed for Alternative 1A.  Restoration activities implemented under CM2 and CM4 that 20 
create shallow backwater areas could result in local increases in water temperature conducive to 21 
Microcystis growth during summer bloom season. This could compound the water quality 22 
degradation that may result from the hydrodynamic impacts from CM2 and CM4 discussed in Impact 23 
PH-8 and result in additional water quality degradation such that beneficial uses are affected. An 24 
increase in Microcystis blooms could potentially result in impacts on public health through exposure 25 
via drinking water quality and recreational waters. Therefore, this impact would be significant.  26 
Mitigation Measures WQ-32a and WQ-32b may reduce the combined effect on Microcystis from 27 
increased local water temperatures and water residence time. The effectiveness of these mitigation 28 
measures to result in feasible measures for reducing water quality effects, and therefore potential 29 
public health effects, is uncertain. Therefore, this impact would be significant and unavoidable. 30 

Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 31 
Microcystis Blooms 32 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A 33 
in Chapter 8, Water Quality. 34 

Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 35 
Water Residence Time 36 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A 37 
in Chapter 8, Water Quality. 38 
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25.3.3.16 Alternative 9—Through Delta/Separate Corridors (15,000 cfs; 1 

Operational Scenario G) 2 

Impact PH-1: Increase in Vector-Borne Diseases as a Result of Construction and Operation of 3 
the Intakes, Solids Lagoons, and/or Sedimentation Basins Associated with the Water 4 
Conveyance Facilities 5 

NEPA Effects: Alternative 9 would not have solids lagoons or sedimentation basins. Should 6 
construction activities create temporary areas of standing water that could provide suitable habitat 7 
for mosquitoes to breed, DWR would consult and coordinate with San Joaquin County and 8 
Sacramento-Yolo County MVCDs and prepare and implement MMPs. BMPs to be implemented as 9 
part of the MMPs would help control mosquitoes (see Impact PH-1 under Alternative 1A).These 10 
BMPs would be consistent with practices presented in the California Department of Public Health’s 11 
Best Management Practices for Mosquito Control in California (California Department of Public 12 
Health 2012).  Activities would include, but not be limited to: testing for mosquito larvae during the 13 
high mosquito season (June through September); introducing biological controls such as 14 
mosquitofish if mosquitoes are present; reducing or eliminating emergent vegetation; and 15 
introducing physical controls (e.g., discharging water more frequently or increasing circulation) if 16 
mosquitoes are present. Therefore, Alternative 9 would not significantly increase the public’s risk of 17 
exposure to vector-borne diseases. Accordingly, adverse effects on public health would not result. 18 

CEQA Conclusion: Because solid lagoons or sedimentation basins would not be constructed or 19 
operated, there would be no impacts. If necessary, DWR would consult and coordinate with San 20 
Joaquin County and Sacramento-Yolo County MVCDs and prepare and implement MMPs. BMPs to be 21 
implemented as part of the MMPs would help control mosquitoes (see Impact PH-1 under 22 
Alternative 1A These BMPs would be consistent with practices presented in the California 23 
Department of Public Health’s Best Management Practices for Mosquito Control in California. 24 
Therefore, construction and operation of the water conveyance facilities under Alternative 9 would 25 
not result in a substantial increase in vector-borne diseases and the impact on public health would 26 
be less than significant. No mitigation is required. 27 

Impact PH-2: Exceedances of Water Quality Criteria for Constituents of Concern Such That 28 
There Is an Adverse Effect on Public Health as a Result of Operation of the Water Conveyance 29 
Facilities 30 

Mitigation Measure WQ-5: Avoid, Minimize, or Offset, as Feasible, Adverse Water Quality 31 
Conditions; Site and Design Restoration Sites to Reduce Bromide Increases in Barker 32 
Slough 33 

Please see Mitigation Measure WQ-5 under Impact PH-2 in the discussion of Alternative 1A. 34 

Impact PH-8: Increase in Microcystis Bloom Formation as a Result of Operation of the Water 35 
Conveyance Facilities. 36 

NEPA Effects: Because factors that affect Microcystis abundance in waters upstream of the Delta, in 37 
the Delta, and in the SWP/CVP Export Services Areas under Alternative 1A would similarly change 38 
under Alternative 8, Microcystis abundance, and thus microcystins concentrations, in water bodies 39 
of the affected environment under Alternative 9 would be very similar to those discussed for 40 
Alternative 1A.  41 
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As described in Chapter 8, Water Quality, although Microcystis blooms have not occurred in the 1 
Export Service Areas, conditions in the Export Service Areas under Alternative 8 may become more 2 
conducive to Microcystis bloom formation because water temperatures will increase in the Export 3 
Service Areas due to the expected increase in ambient air temperatures resulting from climate 4 
change, but not from operation of the water conveyance facilities.  5 

Like Alternative 1A, elevated ambient water temperatures relative would occur in the Delta under 6 
Alternative 9, which could lead to earlier occurrences of Microcystis blooms in the Delta, and 7 
increase the overall duration and magnitude of blooms.  However, as described in Chapter 8, Water 8 
Quality, the increase in Delta water temperatures, and consequent potential increase in Microcystis 9 
blooms, would be driven entirely by climate change, not by operation of water conveyance facilities. 10 
There would be differences in the direction and magnitude of water residence time changes during 11 
the Microcystis bloom period due to operation of the water conveyance facilities under Alternative 9 12 
compared to Alternative 1A, relative to the No Action Alternative. As a result, Microcystis blooms, 13 
and therefore microcystin, could increase in surface waters throughout the Delta. Mitigation 14 
Measure WQ-32a and WQ-32b are available to reduce the effects of degraded water quality in the 15 
Delta.  Although there is uncertainty regarding this impact, the effects on Microcystis from 16 
implementing CM1 is determined to be adverse. 17 

CEQA Conclusion: Under Alternative 9, operation of the water conveyance facilities is not expected 18 
to promote Microcystis bloom formation in the reservoirs and watersheds upstream of the Delta.  19 
Microcystis blooms in the Export Service Areas could increase due to increased water temperatures 20 
resulting from climate change, but not due to water conveyance facility operations. Hydraulic 21 
residence times in the Export Service Area would not be affected by operations of CM1, and 22 
therefore conditions in those areas would not be more conducive to Microcystis bloom formation. 23 
Water exported from the Delta to the Export Service Area is expected to be a mixture of Microcystis-24 
affected source water from the south Delta intakes and unaffected source water from the 25 
Sacramento River.  Because of this, it cannot be determined whether operations and maintenance 26 
under Alternative 9 would result in increased or decreased levels of Microcystis and microcystins in 27 
the mixture of source waters exported from Banks and Jones pumping plants.   28 

Water temperatures and hydraulic residence times in the Delta are expected to increase, which 29 
could result in an increase in Microcystis blooms and therefore microcystin levels.  However, the 30 
water temperature increases in the Delta would be due to climate change and not due to operation 31 
of the  water conveyance facilities. Increases in Delta residence times would be due in small part to 32 
climate change and sea level rise, but due to a greater degree to operation of the water conveyance 33 
facilities and hydrodynamic impacts of restoration included in CM2 and CM4.   Consequently, it is 34 
possible that increases in the frequency, magnitude, and geographic extent of Microcystis blooms in 35 
the Delta would occur due to the operations and maintenance of the water conveyance facilities and 36 
the hydrodynamic impacts of restoration under CM2 and CM4. Accordingly, beneficial uses including 37 
drinking water and recreational waters would be impacted and, as a result, public health.  Therefore, 38 
this impact would be significant.   39 

Implementation of Mitigation Measure WQ-32a and WQ-32b may reduce degradation of Delta water 40 
quality due to Microcystis. Mitigation Measure WQ-32a requires that hydraulic residence time 41 
considerations be incorporated into restoration area site design for CM2 and CM4 using the best 42 
available science at the time of design. Mitigation Measure WQ-32b requires that the project 43 
proponents monitor for Microcystis abundance in the Delta and use appropriate statistical methods 44 
to determine whether increases in abundance are significant.  This mitigation measure also requires 45 
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that if Microcystis abundance increases (relative to Existing Conditions), the project proponents will 1 
investigate and evaluate measures that could be taken to reduce residence time in the affected areas 2 
of the Delta. However, because the effectiveness of these mitigation measures to result in feasible 3 
measures for reducing water quality effects, and therefore potential public health effects, is 4 
uncertain, this impact would be significant and unavoidable. 5 

Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 6 
Microcystis Blooms 7 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A 8 
in Chapter 8, Water Quality. 9 

Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 10 
Water Residence Time 11 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A 12 
in Chapter 8, Water Quality. 13 

Impact PH-9: Increase in Microcystis Bloom Formation as a Result of Implementing CM2 and 14 
CM4. 15 

NEPA Effects: The amount of habitat restoration and enhancement that would occur under 16 
Alternative 9 would be the same as that described under Alternative 1A. However, different 17 
locations for restoration or enhancement activities could be chosen in the south Delta based on the 18 
creation of separate corridors with differing purposes. 19 

Restoration activities implemented under CM2 and CM4 that would create shallow backwater areas 20 
could result in local increases in water temperature that may encourage Microcystis growth during 21 
the summer bloom season. This would result in further degradation of water quality beyond the 22 
hydrodynamic effects of CM2 and CM4 on Microcystis blooms identified in Impact PH-8. An increase 23 
in Microcystis blooms with implementation of CM2 and CM4 could potentially result in adverse 24 
effects on public health through exposure via drinking water quality and recreational waters.   25 
Mitigation Measures WQ-32a and WQ-32b may reduce the combined effect on Microcystis from 26 
increased local water temperatures and water residence time. The effectiveness of these mitigation 27 
measures to result in feasible measures for reducing water quality effects related to Microcystis is 28 
uncertain. This would be an adverse effect.   29 

CEQA Conclusion: The effects of CM2 and CM4 on Microcystis under Alternative 9 are the same as 30 
those discussed for Alternative 1A.  Restoration activities implemented under CM2 and CM4 that 31 
create shallow backwater areas could result in local increases in water temperature conducive to 32 
Microcystis growth during summer bloom season. This could compound the water quality 33 
degradation that may result from the hydrodynamic impacts from CM2 and CM4 discussed in Impact 34 
PH-8 and result in additional water quality degradation such that beneficial uses are affected. An 35 
increase in Microcystis blooms could potentially result in impacts on public health through exposure 36 
via drinking water quality and recreational waters. Therefore, this impact would be significant.  37 
Mitigation Measures WQ-32a and WQ-32b may reduce the combined effect on Microcystis from 38 
increased local water temperatures and water residence time. The effectiveness of these mitigation 39 
measures to result in feasible measures for reducing water quality effects, and therefore potential 40 
public health effects, is uncertain. Therefore, this impact would be significant and unavoidable. 41 
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Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 1 
Microcystis Blooms 2 

Please see Mitigation Measure WQ-32a under Impact WQ-32 in the discussion of Alternative 1A 3 
in Chapter 8, Water Quality. 4 

Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 5 
Water Residence Time 6 

Please see Mitigation Measure WQ-32b under Impact WQ-32 in the discussion of Alternative 1A 7 
in Chapter 8, Water Quality. 8 

25.4 Cumulative Analysis 9 

25.4.1.1 Assessment Methodology 10 

Impact PH-10: Cumulative Impact on Public Health from Constituents of Concern (DBPs and 11 
Pesticides) 12 

Alternatives 6A–C, 7, 8, and 9 (DBPs [from increases in DOC concentrations]) 13 

Mitigation Measure WQ-5: Avoid, Minimize, or Offset, as Feasible, Adverse Water Quality 14 
Conditions; Site and Design Restoration Sites to Reduce Bromide Increases in Barker 15 
Slough 16 

Please see Mitigation Measure WQ-5 under Impact PH-2 in the discussion of Alternative 1A. 17 
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Chapter 26 1 

Mineral Resources 2 

26.3 Environmental Consequences 3 

26.3.3 Effects and Mitigation Approaches 4 

26.3.3.2 Alternative 1A—Dual Conveyance with Pipeline/Tunnel and 5 

Intakes 1–5 (15,000 cfs; Operational Scenario A) 6 

Impact MIN-2: Loss of Availability of Extraction Potential from Natural Gas Fields as a Result 7 
of Constructing the Water Conveyance Facilities 8 

NEPA Effects: Construction of Alternative 1A water conveyance facilities would permanently reduce 9 
the land surface available for vertical extraction of natural gas from directly underlying gas fields. 10 
The proportion of natural gas field area underlying the Alternative 1A permanent construction 11 
footprint is small (less than approximately 3% of the areal extent of natural gas field areas 12 
intersected) (Table 26-5). The reduction in unimproved land surfaces directly overlying gas fields 13 
would not be adverse because most of the affected fields could be accessed from other overlying 14 
areas (Figure 26-2) and standard directional drilling techniques could enable access to gas fields 15 
from a distance. Therefore, there would be no long-term adverse loss of extraction potential from 16 
construction of Alternative 1A. 17 
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Table 26-5. Natural Gas Fields Affected by Alternative 1 

Gas Field Name 

Natural Gas 
Field Size  
(acres)a 

Annual Average Natural 
Gas Production 2005–
2009 (Mcf)  

Acres Of Non-
Abandoned 
Natural Gas 
Field Affected 

Percent of Non-
Abandoned 
Natural Gas Field 
Affected by 
Projectb 

Alternative 1A—Dual Conveyance with Pipeline/Tunnel and Intakes 1–5 (15,000 cfs; Operational Scenario 
A) 

Merritt Island Gas (abandoned) 269 ND — — 

River Island Gas 8,376 2,532,876 278 3 

Snodgrass Slough Gas 168 ND 18 <1 

Non-abandoned acres 8,544  296 3 

Alternative 1B—Dual Conveyance with East Alignment and Intakes 1–5 (15,000 cfs; Operational Scenario A) 

East Island Gas 684 1,502 248 4 

King Island Gas 204 24,857 52 <1 

Merritt Island Gas (Abandoned) 269 — — — 

Robert Island Gas 2,034 ND 484 7 

Snodgrass Slough Gas 169 ND 39 <1 

Thornton Gas (abandoned) 1,752 — — — 

West Thornton–Walnut Grove Gas 3,852 358,307 73 <1 

Non-abandoned acres 6,943  924 13 

Alternative 1C—Dual Conveyance with West /Alignment and Intakes W1-W5 (15,000 cfs; Operational 
Scenario A) 

Dutch Slough Gas 3,635 1,668,346 92 <1 

Elkhorn Slough Gas 411 191,942 242 1 

Merritt Island Gas (abandoned) 269 — — — 

Rio Vista Gas 15,752 15,176,337 546 3 

Non-abandoned acres 19,798 
 

880 5 

Alternative 2A—Dual Conveyance with Pipeline/Tunnel and Five Intakes (15,000 cfs; Operational Scenario 
B) 

Same as Alternative 1A  

Alternative 2B—Dual Conveyance with East Alignment and Five Intakes (15,000 cfs; Operational Scenario B) 

Same as Alternative 1B  

Alternative 2C—Dual Conveyance with West Alignment and Intakes W1–W5 (15,000 cfs; Operational 
Scenario B) 

Same as Alternative 1C  

Alternative 3—Dual Conveyance with Pipeline/Tunnel and Intakes 1 and 2 (6,000 cfs; Operational Scenario 
A) 

Same as Alternative 1A  

Alternative 4—Dual Conveyance with Modified Pipeline/Tunnel and Intakes 2, 3 and 5, (9,000 cfs; 
Operational Scenario H) 

West Thornton–Walnut Grove Gas 3,852 358,307 265 7 

River Island 8,376 2,532,876 87 2 

 12,228 2,891,183 352 3 
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Gas Field Name 

Natural Gas 
Field Size  
(acres)a 

Annual Average Natural 
Gas Production 2005–
2009 (Mcf)  

Acres Of Non-
Abandoned 
Natural Gas 
Field Affected 

Percent of Non-
Abandoned 
Natural Gas Field 
Affected by 
Projectb 

Alternative 5—Dual Conveyance with Pipeline/Tunnel and Intake 1 (3,000 cfs; Operational Scenario C) 

Same as Alternative 1A  

Alternative 6A—Isolated Conveyance with Pipeline/Tunnel and Intakes 1-5 (15,000 cfs; Operational 
Scenario D) 

Same as Alternative 1A  

Alternative 6B—Isolated Conveyance with East Alignment and Intakes 1-5 (15,000 cfs; Operational Scenario 
D) 

Same as Alternative 1B  

Alternative 6C—Isolated Conveyance with West Alignment and Intakes W1-W5 (15,000 cfs; Operational 
Scenario D) 

Same as Alternative 1C  

Alternative 7—Dual Conveyance with Pipeline/Tunnel, and Intakes 2, 3, and 5, and Enhanced Aquatic 
Conservation (9,000 cfs; Operational Scenario E) 

Same as Alternative 1A  

Alternative 8—Dual Conveyance with Pipeline/Tunnel, Intakes 2, 3, and 5, and Increased Delta Outflow 
(9,000 cfs; Operational Scenario F) 

Same as Alternative 1A  

Alternative 9—Through Delta/Separate Corridors (15,000 cfs; Operational Scenario G) 

Rio Vista Gas 15,753 15,176,337 23 <1 

West Thornton–Walnut Grove Gas 3,852 358,307 9 <1 

Non-abandoned acres 19,605 

 

32 <1 

Source: California Department of Conservation Division of Oil, Gas, and Geothermal Resources 2009 

Note: Average annual natural gas production is not reported for abandoned natural gas fields. ND is stated 
where average annual gas production data are not available. 

Mcf = 1,000 cubic feet. 

a Gas field size is based on administrative boundaries reported by DOGGR. 

b Values rounded to the nearest percent. 

 1 

Alternative 1A temporary work areas also overlie natural gas fields. Any temporary reduction in 2 
ability to extract natural gas during construction of conveyance facilities is considered minor 3 
because the effect on natural gas extraction in Sacramento County would be small and temporary, 4 
and the presence of work areas would not prevent recovery of the resource. There would be no 5 
adverse effect. 6 

CEQA Conclusion: Although the Alternative 1A conveyance facilities would reduce the land surface 7 
available for vertical extraction of natural gas from underlying gas fields, the proportion of these gas 8 
fields affected would be small (less than approximately 3% of the areal extent of natural gas field 9 
areas intersected). Additionally, there would be no substantial loss of existing production or 10 
permanent loss of access to the resource because the gas fields would continue to be accessible 11 
using conventional or directional drilling techniques. Accordingly, this impact would be less than 12 
significant. No mitigation is required. 13 



 Mineral Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

26-4 
2015 

ICF 00139.14 

 

26.3.3.9 Alternative 4—Dual Conveyance with Modified Pipeline/Tunnel 1 

and Intakes 2, 3, and 5 (9,000 cfs; Operational Scenario H) 2 

Alternative 4 would involve construction and operation of three intakes (Intakes 2, 3, and 5), up to 3 
nine solids lagoons, three sedimentation basins, and a 120-acre inundation area adjacent to the 4 
intermediate forebay on Glannvale Tract. A map and a schematic diagram depicting the conveyance 5 
facilities associated with Alternative 4 are provided in Figures 3-9 and 3-10. Figure 3-9 shows the 6 
major construction features (including work and borrow/spoil areas) associated with this proposed 7 
water conveyance facility alignment; a detailed depiction is provided in Figure M3-4 in the mapbook 8 
volume. 9 

Impact MIN-1: Loss of Availability of Locally Important Natural Gas Wells as a Result of 10 
Constructing the Water Conveyance Facilities 11 

NEPA Effects: The locations of producing natural gas wells within the Alternative 4 construction 12 
footprint are shown in Figure 24-5. Numbers of active natural gas wells in the construction footprint 13 
and their total average annual production are identified in Table 26-4, and individual wells are 14 
identified in Appendix 26A, Natural Gas Wells. Producing wells in the study area are in Sacramento, 15 
San Joaquin, Yolo, Solano, and Contra Costa Counties. There are no producing wells, however, within 16 
the construction footprint. There are no producing wells in proposed temporary construction work 17 
areas or in the footprint of the east-west transmission line alignment option. 18 

Because no producing wells within the construction footprint would be permanently abandoned, 19 
construction of Alternative 4 would not result in reduced natural gas production in the study area. 20 
Alternative 4 would not affect any locally important natural gas wells or result in the loss of any 21 
portion of the area’s natural gas production and the effects would not be adverse. 22 

CEQA Conclusion: Because no natural gas wells would occur in the construction footprint there 23 
would not be any substantial decrease of (loss of availability of) natural gas production, nor 24 
elimination of a substantial portion of the county’s active natural gas wells. Accordingly, there would 25 
be no impact. No mitigation is required. 26 

Impact MIN-2: Loss of Availability of Extraction Potential from Natural Gas Fields as a Result 27 
of Constructing the Water Conveyance Facilities 28 

NEPA Effects: Construction of Alternative 4 water conveyance facilities would permanently reduce 29 
the land surface available for vertical extraction of natural gas from directly underlying gas fields. 30 
The proportion of natural gas field area underlying the Alternative 4 permanent construction 31 
footprint is small (less than approximately 3% of the areal extent of natural gas field areas 32 
intersected) (Table 26-5). No gas fields underlie the proposed east-west transmission line alignment 33 
option (within the Areas of Additional Analysis) for this alternative. The reduction in unimproved 34 
land surfaces directly overlying gas fields would not be adverse because most of the affected fields 35 
could be accessed from other overlying areas (Figure 26-2) and standard directional drilling 36 
techniques could enable access to gas fields from a distance. Therefore, there would be no long-term 37 
adverse loss of extraction potential from construction of Alternative 4. 38 

Alternative 4 temporary work areas also overlie natural gas fields. Any temporary reduction in 39 
ability to extract natural gas during construction of conveyance facilities is considered minor 40 
because the effect on natural gas extraction in Sacramento County would be small and temporary, 41 
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and the presence of work areas would not prevent recovery of the resource. There would be no 1 
adverse effect. 2 

CEQA Conclusion: Significant impacts could occur if construction of water conveyance facilities 3 
would preclude the ability to extract from existing natural gas fields. Although the Alternative 4 4 
conveyance facilities would reduce the land surface available for vertical extraction of natural gas 5 
from underlying gas fields, the proportion of these gas fields affected would be small (less than 6 
approximately 3% of the areal extent of natural gas field areas intersected). Additionally, there 7 
would be no substantial loss of existing production or permanent loss of access to the resource 8 
because the gas fields would continue to be accessible using conventional or directional drilling 9 
techniques. Accordingly, this impact would be less than significant. No mitigation is required. 10 

Impact MIN-3: Loss of Availability of Locally Important Natural Gas Wells as a Result of 11 
Operation and Maintenance of the Water Conveyance Facilities 12 

NEPA Effects: The operation of the water conveyance facilities under Alternative 4 would include 13 
moving water, both in infrastructure that would be constructed under this alternative and in the 14 
natural channels. These operations would not cause additional effects on natural gas wells beyond 15 
those related to water conveyance construction. Similarly, maintenance of the water conveyance 16 
facilities would include routine activities such as painting, cleaning, and repairs to intakes, intake 17 
pumping plants and other appurtenant structures; periodic replacement of erosion protection on 18 
the levees and embankments; sediment and solids removal from the intakes and solids lagoons; and 19 
landscape maintenance. These activities would not affect natural gas wells or resource recovery. 20 
Accordingly, the operation and maintenance associated with the water conveyance facilities under 21 
Alternative 4 would not have additional effects on access to or use of existing active wells, or 22 
accessing plugged inactive wells. Operation and maintenance would not result in permanent 23 
covering or blockage of any natural gas wells and no natural gas wells would be eliminated as a 24 
result of operation and maintenance. Accordingly, there would be no adverse effect from operation 25 
and maintenance. 26 

Impact MIN-4: Loss of Availability of Natural Gas Fields as a Result of Operation and 27 
Maintenance of the Water Conveyance Facilities 28 

CEQA Conclusion: The operation and maintenance associated with the water conveyance facilities 29 
under Alternative 4 would have no impact on access to underlying natural gas fields because 30 
operations primarily involve movement of water in infrastructure constructed under this alternative 31 
and would not interfere with recovering the resource. Routine maintenance such as painting, 32 
cleaning, repairs, levee and landscape maintenance and similar activities would not obstruct access 33 
to natural gas fields, or reduce production or the ability to recover the resource. No mitigation is 34 
required. 35 

Impact MIN-5: Loss of Availability of Locally Important Natural Gas Wells as a Result of 36 
Implementing CM2–CM21 37 

NEPA Effects: Operations and access to natural gas wells would be affected where wells are located 38 
in restoration areas to be inundated under CM4 Tidal Natural Communities Restoration, CM5 39 
Seasonally Inundated Floodplain Restoration, and CM10 Nontidal Marsh Restoration. Natural gas 40 
wells can remain productive in flooded areas, but they require modification, which could include 41 
construction of a protective cage and platform above the well (Federal Emergency Management 42 
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Agency n.d.). The few producing wells that are currently in inundated areas of the Delta are located 1 
where flooding is seasonal. With permanent inundation, modification and maintenance of wells may 2 
not be cost effective. It is likely that any producing wells in proposed permanent inundation areas in 3 
ROAs would need to be abandoned because modifications to these wells would not be feasible. 4 
There are approximately 233 active wells within ROAs (Table 26-6); an unknown percentage of 5 
these wells in inundation areas would likely be abandoned. Specific inundation areas have not been 6 
identified in association with conservation measures of the BDCP at this time. 7 

The inundation that would occur under CM4, CM5, and CM10 could take place in the Cache Slough, 8 
Cosumnes/Mokelumne, South Delta, Suisun Marsh, and West Delta ROAs, which lie in Solano, Yolo, 9 
San Joaquin, Contra Costa, and Sacramento Counties (Figure 24-5 and Table 26-6). The number of 10 
active wells directly affected would vary, depending on the specific lands inundated by these three 11 
conservation measures. The active wells that would be affected could be maintained in place if they 12 
were in seasonally inundated locations. In permanently flooded areas, the active wells could be 13 
replaced using conventional or directional drilling techniques at a location outside the inundation 14 
zone to maintain production. The likelihood of this replacement would depend on the availability of 15 
land for lease and the cost of the new construction. If a large number of wells had to be abandoned 16 
and could not be redrilled, there could be a locally adverse effect related to permanent elimination 17 
of a substantial portion of a county’s active natural gas wells. Mitigation Measure MIN-5 is available 18 
to address this effect. 19 

Natural gas wells in areas that would remain uplands could remain operational and unaffected if 20 
they are avoided when restoration activities are implemented and access to the gas well can be 21 
maintained. Maintaining access to an oil or gas well is defined by DOC as (1) maintaining rig access 22 
to the well, and (2) not building over, or in close proximity to, the well (California Department of 23 
Conservation, Division of Oil, Gas, and Geothermal Resources 2007). 24 

CEQA Conclusion: Significant impacts could occur if implementation of CMs 2-21 would preclude 25 
use of existing natural gas wells. Although the number of natural gas wells likely to be affected may 26 
be a small percentage of the total wells in the study area, and some wells may be relocated using 27 
conventional or directional drilling, there is potential to affect a significant number of locally 28 
important gas wells. Consequently, this impact is considered significant. While Mitigation Measure 29 
MIN-5 would reduce impacts by attempting to minimize the need for well abandonment or 30 
relocation, implementation of this mitigation measure cannot assure that all or a substantial portion 31 
of a county’s existing natural gas wells will remain accessible after implementation of this 32 
alternative, this impact is significant and unavoidable. 33 

Mitigation Measure MIN-5: Design CM4, CM5, and CM10 to Avoid Displacement of Active 34 
Natural Gas Wells to the Extent Feasible 35 

During final design of CM4, CM5, and CM10, the BDCP proponents will avoid permanent 36 
inundation of or construction over active natural gas well sites where feasible to minimize the 37 
need for well abandonment or relocation. This mitigation applies to three conservation 38 
measures: CM4 Tidal Natural Communities Restoration, CM5 Seasonally Inundated Floodplain 39 
Restoration, and CM10 Nontidal Marsh Restoration. 40 



 Mineral Resources 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

26-7 
2015 

ICF 00139.14 

 

Impact MIN-6: Loss of Availability of Extraction Potential from Natural Gas Fields as a Result 1 
of Implementing CM2–CM21 2 

NEPA Effects: Direct, overlying access to natural gas fields would be lost in areas where some 3 
conservation measures would permanently inundate new areas to create wetlands. Three of the 4 
conservation measures—CM4 Tidal Natural Communities Restoration, CM5 Seasonally Inundated 5 
Floodplain Restoration, and CM10 Nontidal Marsh Restoration—would inundate land overlying 6 
natural gas fields. Table 26-7 shows the proportion of the individual gas fields underlying individual 7 
ROAs that would be inundated; the areal extent of this effect depends on the final footprints for 8 
these measures and would range from less than 1% to 100%. Most of these natural gas fields would 9 
still be accessible from outside the inundated areas using either conventional or directional drilling, 10 
although feasibility of access would depend on the exact configuration of inundation and the 11 
availability of adjacent drilling sites. Although the overall extent of affected natural gas fields in the 12 
region is low to moderate, there is potential for a locally adverse effect on access to natural gas fields 13 
because the resource may be permanently covered (inundated) or otherwise become inaccessible to 14 
recovery. Mitigation Measure MIN-6 is available to lessen this effect. 15 

CEQA Conclusion: The areal extent of lands overlying study area natural gas fields that would be 16 
inundated by CM4, CM5, and CM10 depends on the final footprints for these measures and would 17 
range from less than 1% to 100%. Most of these natural gas fields would still be accessible from 18 
outside the inundated areas using either conventional or directional drilling, although feasibility of 19 
access would depend on the exact configuration of inundation and the availability of adjacent 20 
drilling sites. Although the overall extent of affected natural gas fields in the region is low to 21 
moderate, there is potential for a locally significant impact on access to natural gas fields if they are 22 
permanently covered (inundated) such that the resource cannot be recovered. Implementation of 23 
Mitigation Measure MIN-6 would reduce this impact by maintaining drilling access to natural gas 24 
fields to the extent feasible, but not to a less-than-significant level. Because implementation of 25 
Mitigation Measure MIN-6 cannot assure that all or a substantial portion of existing natural gas 26 
fields will remain accessible after implementation of this alternative, this impact is significant and 27 
unavoidable. 28 

Mitigation Measure MIN-6: Design CM4, CM5, and CM10 to Maintain Drilling Access to 29 
Natural Gas Fields to the Extent Feasible 30 

During final design of CM4, CM5, and CM10, the BDCP proponents will identify means to 31 
maintain feasible drilling access to natural gas fields that could be adversely affected by 32 
implementing CM 4, CM5 and CM10. These could include preserving non-inundated lands either 33 
over or adjacent to natural gas fields adequate in size to allow drilling to occur. These measures 34 
will ensure that drilling access to natural gas fields is maintained to the greatest extent 35 
practicable. 36 

Impact MIN-7: Loss of Availability of Locally Important Aggregate Resource Sites (Mines and 37 
MRZs) as a Result of Constructing the Water Conveyance Facilities 38 

NEPA Effects: Because there are no permitted resource extraction mines (including aggregate 39 
mines) and no identified MRZs in the Alternative 4 footprint, including within the footprint for the 40 
east-west transmission line alignment option, there would be no effect on the availability of 41 
aggregate resources. 42 
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CEQA Conclusion: Significant impacts could occur if construction of the water conveyance facilities 1 
result in loss of locally important aggregate resource sites. Because there are no permitted mines or 2 
MRZs in the construction footprint for Alternative 4, including within the footprint for the east-west 3 
transmission line alignment option, there would be no impact. No mitigation is required. 4 

Impact MIN-8: Loss of Availability of Known Aggregate Resources as a Result of Constructing 5 
the Water Conveyance Facilities 6 

NEPA Effects: Alternative 4 would require large amounts of fill, aggregate, and cement for 7 
construction of the numerous elements of the water conveyance facilities. The principal demands 8 
for construction material would come from the three intakes with pumping plants and associated 9 
facilities, the nearly 40 miles of concrete pipeline tunnels, and the forebays. Additional aggregate 10 
would be required for construction of permanent and temporary roads and levees. 11 

Up to an estimated 13,500,000 tons of aggregate would be required for Alternative 4, including the 12 
operable barrier at the head of Old River and including about 5,160,000 tons of aggregate that 13 
would be required for the water conveyance tunnels under this alternative. Under Alternative 4, 14 
Tunnel 1a would be a single-bore, 29-ft inside diameter (ID) tunnel that would carry water from 15 
Intakes 2 and 3 on the northern end of the project to the intermediate forebay. The segment of 16 
Tunnel 1a between Intake 2 and 3 would have a 20-foot ID. Tunnel 1b would be a single-bore 20-ft 17 
ID tunnel that would carry water from Intake 5 to the intermediate forebay. Two 40-foot ID tunnels 18 
(Tunnel 2) would carry water from an intermediate forebay to the proposed expanded Clifton Court 19 
Forebay on the southern end of the alignment. The total aggregate amount is equal to approximately 20 
32% of the permitted aggregate in Sacramento County or 6% of the permitted aggregate in the 21 
Stockton-Lodi P-C Region (Table 26-1). It is equal to about 5% of the combined permitted aggregate 22 
in these two areas. This aggregate would be used over an approximately 9-year construction period, 23 
spreading the effect over time. Because the 50-year demand for aggregate already exceeds the 24 
existing permitted supplies in many counties within which the conveyance facilities would be 25 
constructed, there would likely be an effect on the availability of local aggregate supplies if the 26 
project were to rely solely on local resources, (i.e., resources from one area, such as Sacramento 27 
County). However, if aggregate was sourced from several local resources (such as Sacramento 28 
County, Stockton-Lodi, and Yuba City-Marysville) there would not be a substantial depletion (loss of 29 
availability) of aggregate to meet the regional 50-year demand. Sourcing from multiple locations is 30 
likely, considering that the alternative extends many miles north-to-south and different portions of 31 
the project would be closer to individual local resources (See Figure 26-1). Because there would not 32 
be a substantial depletion of aggregate available to meet the regional 50-year demand, Alternative 4 33 
would not substantially contribute to the need for new aggregate resource development. Therefore, 34 
this effect would not be adverse. 35 

Use of local material only would constitute an indirect effect in that it might reduce the life 36 
expectancy of existing quarries, contribute to the need for new quarries to be permitted, and reduce 37 
the availability of these building materials for other projects on a local basis. New aggregate 38 
resources may be identified within existing MRZ-3 areas with additional study; identification of new 39 
resources could expand the resource base during the construction period of the water conveyance 40 
facilities. CGS estimates that there are 74 billion tons of non-permitted construction aggregate 41 
resources in 31 aggregate study areas in the state (Clinkenbeard 2012). While not all these 42 
resources may be mined because of social, environmental, or economic factors (e.g., resources may 43 
be located near urban or environmentally sensitive areas, precluding their extraction), CGS states 44 
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that non-permitted aggregate resources are likely to be the primary resources that will meet 1 
California’s continuing demand (Clinkenbeard 2013). 2 

Additionally, as described in Section 26.1.2.1, Aggregate Resources, some of the new aggregate 3 
resources being developed are substantial. For example, the Teichert Quarry and the Stoneridge 4 
Quarry in Sacramento County will annually produce 7 million and 6 million tons of aggregate, 5 
respectively. Although these sites may not provide materials to the project, their capacities do 6 
indicate that a single quarry could provide more than the required annual tonnage to the project and 7 
still have capacity for many decades. Although regional values are not available, the statewide 8 
decline in aggregate demand went from 246 million to 156.7 million and then to 133.5 million tons 9 
(2007, 2008, and 2009, respectively), indicating that some unused capacity exists because of the 10 
current recession (Kohler 2007, 2008; Clinkenbeard and Smith 2009). 11 

Alternatively, some sources outside the study area may be used to supply aggregate needs for BDCP 12 
water conveyance facilities. Kohler (2006) notes that Yuba County exports a significant portion of its 13 
available aggregate to points outside its production region. Additionally, aggregate delivery by barge 14 
from the San Francisco Bay is possible. The California State Lands Commission (2010:2–19) notes 15 
several existing waterfront facilities in San Francisco Bay, San Pablo Bay, and Suisun Bay that could 16 
deliver aggregate from that area to the study area. These areas provide additional aggregate 17 
capacity over that of the immediate region and further reduce the project’s impact on local and 18 
regional aggregate resources. Also, as noted in Section 26.1, Environmental Setting/Affected 19 
Environment, California imports large volumes of aggregate from Canada and Mexico, and a terminal 20 
was recently constructed at the Port of Richmond to receive and distribute aggregate shipments. It 21 
may be necessary or financially advantageous to purchase some of this imported aggregate if 22 
specific aggregate supplies are insufficient at the local or regional level, although the analysis above 23 
indicates that regional supply is sufficient. The Canadian and Mexican sites that are currently 24 
providing the aggregate and rock are already permitted under their respective jurisdictions. 25 
Consequently, no unanticipated environmental impacts would be generated by purchasing materials 26 
that are already being imported from these existing sites. Considering the level of local and regional 27 
supplies available, the additional aggregate and rock demand of the BDCP would not be sufficient to 28 
be substantially responsible for the development of new mines in Mexico or Canada. Additionally, if 29 
federal funding is provided to the project, there might be restrictions on using aggregate from 30 
outside the country because of the Buy America Act (see Section 26.2.1.1). 31 

Alternative 4 demand would not result in a substantial depletion (loss of availability) of 32 
construction-grade aggregate within the six regional aggregate production study areas surrounding 33 
the study area (Table 26-1), would not cause remaining supplies to be inadequate for future 34 
development, and would not substantially contribute to the need for the development of new 35 
aggregate resources. Accordingly, it would not have an adverse effect on the availability of known 36 
aggregate resources over the 9-year construction period. 37 

The amount of borrow material needed to construct Alternative 4 would be approximately 38 
13,500,000 cubic yards or 20,250,000 tons. Because there is limited excavation associated with this 39 
alternative, most of this borrow material would be developed from borrow pits adjacent to 40 
construction areas, nearby suitable locations, and some commercial sites. The use of this amount of 41 
borrow would not have an adverse effect because borrow is not defined as a mineral resource and it 42 
is developed locally and regionally on an as-needed basis. 43 
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CEQA Conclusion: The use of large amounts of construction aggregate (estimated to be 1 
approximately 5% of the permitted aggregate in Sacramento County and the Stockton-Lodi P-C 2 
Region) over a 9-year construction period would not result in a substantial depletion (loss of 3 
availability) of construction-grade aggregate within the six regional aggregate production study 4 
areas surrounding the study area, would not cause remaining supplies to be inadequate for future 5 
development, and would not contribute to the need for development of new aggregate sources. 6 
Consequently, although a substantial amount of available aggregate material may be used under 7 
Alternative 4, the impact would be less than significant. No mitigation is required. 8 

Borrow is not a defined mineral resource and is usually developed on an as-needed basis. 9 
Consequently, the amount of borrow required for this alternative would not be a significant impact. 10 
No mitigation is required. 11 

Impact MIN-9: Loss of Availability of Locally Important Aggregate Resource Sites (Mines and 12 
MRZs) as a Result of Operation and Maintenance of the Water Conveyance Facilities 13 

NEPA Effects: The operation of the water conveyance facilities under Alternative 4 would include 14 
moving water, both within infrastructure that would be constructed and the natural channels. 15 
Adverse effects would only occur if operations prevented access to a locally important aggregate 16 
resource site; this is not expected to occur because there are no aggregate mines or MRZs in the area 17 
where the alternative would operate. Accordingly, operations would not cover or block access to 18 
existing mines or identified MRZs and there would be no effect. Similarly, routine facilities 19 
maintenance activities such as painting, cleaning, and structure repair, landscape maintenance, road 20 
work, and periodic replacement of erosion protection on the levees and embankments would not 21 
cover or block access to existing mines or identified MRZs because there are no aggregate mines or 22 
MRZs in the area where the alternative would operate. Additionally, operations and maintenance 23 
would not increase the existing project footprint so they could not have any effect even if aggregate 24 
mines or MRZs did exist. Accordingly, the operation and maintenance of the water conveyance 25 
facilities under Alternative 4 would not have effects on the availability of aggregate resource sites. 26 

CEQA Conclusion: Significant impacts could occur if operation and maintenance of water 27 
conveyance facilities resulted in loss of available locally important aggregate resource sites. The 28 
operation and maintenance associated with Alternative 4 would have no impact on the availability 29 
of aggregate resource sites because none exist within the areas affected by Alternative 4 operations 30 
and operations and maintenance would not increase the alternative’s footprint. No mitigation is 31 
required. 32 

Impact MIN-10: Loss of Availability of Known Aggregate Resources as a Result of Operation 33 
and Maintenance of the Water Conveyance Facilities 34 

NEPA Effects: The operation of the water conveyance facilities under Alternative 4 would include 35 
moving water, both within infrastructure that would be constructed and natural channels. No 36 
aggregate resources are required for operations so there would be no effect. Small amounts of 37 
aggregate and riprap would be required for maintenance of structure foundations, levees, stream 38 
banks, and access roads associated with major project features such as intakes, pumping plants, and 39 
the head of Old River barrier. These small amounts could be readily supplied by quarries in the 40 
region (Table 26-1) or those currently in the process of permitting and development (Section 41 
26.1.2.1, Aggregate Resources) without affecting the overall availability of aggregate or the supply 42 
available for future development. Accordingly, operation and the use of a small amount of aggregate 43 
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material for the maintenance of the water conveyance facilities under Alternative 4 is not an adverse 1 
effect. 2 

CEQA Conclusion: Significant impacts could occur if operation and maintenance of water 3 
conveyance facilities resulted in loss of known aggregate resources. Operation of the water 4 
conveyance facilities would not affect any aggregate resources because operation involves moving 5 
water through the conveyance infrastructure and no aggregate resources are required for 6 
operations. A small amount of aggregate material would be used for maintenance of Alternative 4. 7 
The material would be used for maintenance of structure foundations, levees, stream banks and 8 
access roads associated with major project features. The small amount of aggregate used for 9 
maintenance would not substantially deplete permitted aggregate resources in the six aggregate 10 
production study areas (Table 26-1) or new resource areas currently in the permitting and 11 
development stage (Section 26.1.2.1, Aggregate Resources) in the region surrounding the study area. 12 
Operation and maintenance would not cause substantial depletion or loss of availability, and would 13 
not cause remaining supplies to be inadequate to meet future demands and require developing new 14 
sources. Therefore this impact would be less than significant. No mitigation is required. 15 

Impact MIN-11: Loss of Availability of Locally Important Aggregate Resource Sites (Mines and 16 
MRZs) as a Result of Implementing CM2–CM21 17 

NEPA Effects: Implementation of conservation measures beyond CM1 that would have the potential 18 
to affect important aggregate resource sites are those that would inundate large areas of land. Three 19 
of the conservation measures would inundate large areas: CM4 Tidal Natural Communities 20 
Restoration, CM5 Seasonally Inundated Floodplain Restoration, and CM10 Nontidal Marsh Restoration. 21 
Table 26-8 lists two active mines in the ROAs. The mine in the Suisun Marsh ROA, however, is at the 22 
north end of the ROA in an upland area that would not be affected by inundation. One aggregate 23 
mine (Mega Sand, Inc. depicted in Figure 26-1) on Decker Island in the West Delta ROA could be 24 
inundated. Inundation and loss of this aggregate mine would be an adverse effect. Mitigation 25 
Measure MIN-11 is available to reduce this effect. 26 

CEQA Conclusion: Significant impacts could occur if implementation of CMs 2-21 result in loss of 27 
available locally important aggregate resource sites. ROAs affected by CM4, CM5, and CM10 include 28 
two active mines, both in Solano County (Table 26-8), and no identified MRZs. The upland mine in 29 
the Suisun Marsh ROA would not be affected by inundation associated with the conservation 30 
measures. An active mine on Decker Island may fall within the inundation footprints associated with 31 
CM4, CM5, and CM10. Inundation and loss of the Decker Island aggregate mine (Mega Sand, Inc. 32 
depicted in Figure 26-1) would be a significant impact because it would eliminate the potential to 33 
recover aggregate resources. Mitigation Measure MIN-11 would reduce the impact by replacing lost 34 
aggregate by purchasing aggregate from other sources. This impact would be less than significant. 35 

Mitigation Measure MIN-11: Purchase Affected Aggregate Materials for Use in BDCP 36 
Construction 37 

The BDCP proponents will purchase the permitted aggregate volume of affected mines for 38 
construction use so that the available aggregate will not be lost. The resulting mined site(s) 39 
should be considered for integration into the restoration design of any conservation measure 40 
that affects the site(s). For example, the mined site(s) could be reshaped to provide aquatic or 41 
intertidal habitat of varying depths and configurations. This mitigation applies to CM4, CM5, and 42 
CM10. 43 
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Impact MIN-12: Loss of Availability of Known Aggregate Resources as a Result of 1 
Implementing Conservation Measures 2–22CM2–CM21  2 

NEPA Effects: CM2–CM21 that have the potential to reduce the availability of important aggregate 3 
resources are those that would use aggregate resources in construction or maintenance. Four of the 4 
conservation measures listed in Table 3-3 have this potential: CM2 Yolo Bypass Fisheries 5 
Enhancement, CM4 Tidal Natural Community Restoration, CM5 Seasonally Inundated Floodplain 6 
Restoration, and CM10 Nontidal Marsh Restoration. Aggregate and riprap would be used for levee, 7 
berm, access road, and rock revetment construction, and rock would be placed for erosion control 8 
and stability at levee breaches and toe drain earthworks. The amounts of aggregate and riprap 9 
necessary for these activities cannot be calculated at this time because of the programmatic nature 10 
and general design of the conservation measures. However, the amount needed would be used over 11 
a period of years and would be expected to be within the available resources of the study area and 12 
adjacent aggregate resource study areas discussed in Section 26.1.2.1, Aggregate Resources and 13 
identified in Table 26-1. There would be no depletion (loss of availability) of regional aggregate 14 
supplies substantial enough to cause remaining supplies to be inadequate for future development or 15 
to require development of new aggregate sources to meet future demand. Therefore, the use of 16 
available aggregate material for the conservation measures of Alternative 4 would not cause an 17 
adverse effect. 18 

CEQA Conclusion: Significant impacts could occur if implementation of CMs 2-21 result in loss of 19 
available known aggregate resources. CM2, CM4, CM5, and CM10 would use small amounts of 20 
aggregate for levee, berm, and access road construction, and placement of rock revetments or riprap 21 
for erosion control and stability at level breaches and toe drain earthworks. The amounts of 22 
aggregate are unknown but would be within the available resources of the study area or adjacent 23 
aggregate resource study areas listed in Table 26-1. Because implementing conservation measures 24 
would not use an amount of aggregate that would cause remaining supplies to be inadequate to 25 
meet future demands and require developing new sources, this impact would be less than 26 
significant. No mitigation is required. 27 

28 
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